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—
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THE

CANADIAN NATURALIST AND GEOLOGIST.

THE above named J\lagaziue will be devoted to the Na-

tural History and Geology of Canada and the neighbouring British Pro-

vinces. It will contain

—

L. Articles upon the Geological Phenomena, rocks, minerals and fossils of

those countries, illustrated by suitable wood or stone engrav-

ings.

2. Ditto, upon the Natural History of the indigenous Quadrupeds, Bn-ds,

Reptiles, Fish and' Molliisca,—comprising their description,

habits, instincts, and geographical distribution.

3. A recoi-d of discoveries iii the sciences of Geology and Natural History..

It will be issued in numbers, six times in the year, in the months of

February, April, June, August, October and December, each number con-

taining from twenty to thirty wood cuts, and' one or more lithographic, steel,

or copper plates, according to circumstances. These will consFst of original

drawings from Canadian specimens, or copies from the best published autho-

rities. The six numbers of each year will form a book of 480 pages, with

over 120 engravings and a glossarial index, which will accompany the last

number of the year. Like most other periodicals, its contents will be in part

compiled and in part original matter. The former will be selected from the

best English, French and' German works, and the latter will be founded upon

materials collected in Canada by the subscriber. In this part there will be

Ibund descriptions and Ogures of many remarkable species of extinct ani-

mals.

As the work is intended to be useful to young persons, all of whom

ought to be well versed in the Geology and Natural History of their

native country, the technical terms used will be explained or translated in

cases where it may be necessary.

Terms :—15s. per annum, payable in advance.

All communications to be addtesed (post paid) to the subscriber.

E. BILLINGS.
Ottawa, 15th February, 185G.

(PVom the Ottawa Citizen, 16th February.)..

In another column will be iound an advertisement of aMagazins

of Natural History, about to be commenced in this city, under the

above title. The subjects to the investigation of. which it will be

devoted are the Zoology and Geology ol the British Provinces of North

America. These very interesting departments of knowledge are, ot

late, being sedulously cultivated: in all civilized countries, and it is,

therefore, thought not out of place to attempt something of the kind ia,

Canada. We do not wish tobe understood as intimating that no efforls

have been made in this direction in this Province. On the contrary,,



iat Quebec and Montreal there have been long in existence two Natural

History Societies, and at Toronto, the Canadian Institute, established

partly for the same purpose, is also in a flourishing condition. Again,

in several of the' Universities of the Province, chairs of Natural

History and Geology have been endowed, and which are now filled

by some of the ablest scientific men of the age. One thing more,

however, is required, and that is a periodical literature, devoted ex-

clusively to the study of Natural History, circulating everywhere

throughout the country, and published at a price within the means of

the greater proportion of readers. It is not necessary in this age ol the

world, to urge that these sciences are useful. All knowledge is good,

and all will admit that the lessons we receive from the contemplation

of nature and her wondrous laws, whether as exhibited in the growth

of a plant, the instinct of a beast in pursuit of its prey, the gentle aflec-

tion ofa bird for its young, or the more grand operation of the revolution

of a world, are those the most instructive and the most illustrative of the

wisdom, power and gx)odness ot Providence. All science is founded

upon the understanding of those lavrs. All the power that man has

acquired over the material world has been derived from the observa-

tion of their modes of operation. The more men observe, the more

they must learn, and it is undoubtedly the opinion of all the best

educationists, that no intellectual pursuit is better adapted to strengthen

the observing powers than that of Natural History. The habit of

noticing objects, of comparing them with each other, ascertaining their

relations and usefulness, is one that should be cultivated to ihe utmost

in the young, as it is upon this mental acquisition that the future

success in life of the individual must, in a great measure, depend
;

and as the two sciences to which the magazine proposed to be estab-

lished will be devoted, consist altogether of such exercises, it will, no

doubt, be useful to the youth of the Province. Every young man

should know something about the Geology and Natural History of his

native country. He should endeavour, in his leisure moments, to

make this a large share of his general stock of knowledge, and he

will find that in afterlife thousands of occasions will arise, when he

will not regret that he acquired such information. The resources of

a young country cannot be speedily developed without the intelligent

application of the principles of these branches, and w^e think it a wise

resolution of the Legislature to encourage, by liberal grants, the differ-

ent institutions devoted to these subjects. There are certain great

problems connected with the law^s of animal life, the investigation of

Avhich is of the* very highest national importance. The dreadful

ravages of certain species of insects upon the vegetable food of man

have frequently plunged nations into the horrors of famine. ' Plow to

guard against such visitations cannot be known until we shall have

attained to a more profound knowledge of Natural History than that

possessed by ihc mn<i learned men uf the vrorld. So little progress



'has been made towards the solution of this great question tliat we

^are at this moment no farther advanced in it, than was the human race

6,000 years ago. Of this much only are we certain : the road to it lies

through Natural History. The more widely this science is diffused,

the greater the host of observers, the nearer we shall be to the desired

end. Man has nearly all his friends and foes in the animal, vegetable

and mineral kingdoms. Some furnish him v/ith shelter, others with

xjlothing, food, or cures for his ailments ; while still others destroy

continually his subsistence, rob him of his labours, or with their poi-

sons slay him. It is useful knowledge to recognize our friends from

our foes, and such is simply the knov/ledge of Natural History. For

these, and a host of similar reasons that might be stated, we conceive

that the objects of the proposed new^ journal are at least good. There

is no part of the world in the same latitude more rich in Natural History

objects than Canada ; but from a pretty extensive examination of the

subject we are satisfied that these have not been as fully explored and

laid open to the reading world as their importance demands. It would

be difficult to point oat more than thirty published papers of any value

in the scientific journals upon this subject, so far as it relates to Can-

ada^ and these are most of them not easily procured by the general

reader. In the Canadian Naturalist and Geologist an attempt will be

taade not only to collect, review and compile all the information

hitherto published concerning the material productions of these Pro-

vinces, but also to give an account of many new discoveries not yet

placed before the scientific w^orld.

Every exertion, we are assured, will be made to insure accuracy,

and it is therefore hoped that the work will be found useful to all who

desire to make themselves acquainted with the Natural History of this

part of the continent.

In addition to the observations contained in the above paragrapli, it

may not be out of place for me to remark that those who have laboured so

successfully m order to gain for this young and flourishing colonyj the

high reputation it bears abroad for the abundance and excellence of its

economical resources, would, no doubt, rejoice could it also become as

favourably known for the devotion of its people to the cultivation of science.

This name cannot be well gained unless we make contributions of new
truths to the stock of human knowledge already acquired. It is not enough
that we diligently study the sciences perfected by the labours of others,

but we should endeavour to add something—the fruit of our own researches.

Otherwise, it cannot be said that we have accomplished anything towards
the advancement of learning, but only contented ourselves with following

in the wake of those more industrious. There is not a square mile of the

whole surface of this Province which docs not contain a greater or less

number of scientific truths yet remaining to be developed, any one of which,

if properly brought to light, would be highly prized by the " savans" of

Europe. There is not a Township in which a noble museum of Natural
History could not be collected. If there were in each county a few young
men sufficiently advanced to classify the specimens of their immediate
neighbourhoods, such collections would soon make their appearance

;
but

without much preparatory instruction, this very desirable state of things

cannot be expected. I have learned by some personal experience that the
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inowTedgfe necessary to enable a person to examine for liiinself, cannot bo>.

l>rocured in this country viitliout gvet^i diiTiGulty. Tlie reason is, that tho
books in general circi'.lutiou contain littkc or noinformation concerning the-

.species of fossils, animals or i)lants, peculi.ir to, or \vhicli range into this.

F'roviuce. The greater number have been described by the scientific men
"f other countries, but then these descriptions are scattered through the
•louraalo of the diL^'erent learned Societies of Europe and America, or pub-
lished in books not easily procured. Without the assistance of such infor-

mation, practical observers must be rare in this country—^yith it, they
would abound in every county in the Province. There is no lack of ability

in the youth of Canada, but they arc sadly destitute of books which might
ouable them to make practical application of their talents in the study of
:vny one of the innumerable objects of nature with whicii they are every-
where and at ail times surrounded. Men do not take much interest in

things they cannot investigate, and hence that universal indifference, of
Avhich the several literary societies of Canada so frequently complain.

The ]\Iagazine proposed to be established will be devoted exclusively
to the Geology and Zoology of the British Provinces of North America, and
in conducting it, I sliall endeavour to make it as useful as passible to all

who may feel interested in the subjects to which it will, be confined. I

f^hall collect and compile all the information concerning the fossils and
animals of the country within my reach, commencing with the larger qua-
drupeds, and more characteristic and common oj-gauic remains, and thence
gradually proceeding to those more rare or hitherto undescribed. The
'vorks consulted will be the best European and American authorities. In

I'txe present number, some of the matter in two of the articles, as will be
observed, has been taken from the Reports of the Geological Survey
of Canada ; but as I understand that these invaluable documents
are about to be re-published for general circulation, I shall confine

myself with tliis exception to other sources, and such discoveries as I have
made myself. In fact, this journal will consist more of Natural IJistory

than of Geology in the restricted acceptation of that term. It is intended
principally to be of assistance to the youth of Canada, but as it will also

contain many new species, and even several new and very remarkable
genera of extinct animals,. I hope that scientific 7\ien will also regard it a»
favourably as they can. In conclusion, I would respectfully solicit the
public men of the Province, and others who can do so without inconve-
nience to themselves, if they think the work worthy of encouragement, ta
aid it by subicribiug for. it, and also by using, their, influence in its Aivour.

E. BILLTNGS.
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The Natural History of any extensive region comprises the description,

not only of the existing races of animals, but also of those which have be-

come extinct in forraGr ages, and whoH6 remains are found in a fossil state

within its limits. The latter part of the subject is again intimately con-

nected with the physical or geological structure of the country, owing to the

fact that in all parts of the "#6rl<i large tracts of the earth's enist consist of

formations of rock, ofteft of great thickness, composed some of them almost

entirely of such organic Tcmaius, while further, the order in which they may

Tie arranged has an iiiiportant bearing upon the public wealth and national

strength of the peo'ple occupying the particular territory mider consideration.

In this |otirnal an endeavor will be made to explore every source,

whence infoithation upon the Natural History of Canada and the neigh-

bouring 'British Provinces may be derived, and under the circumstances

it is thcfught advisable to conmieuce with a short examination of some

of the teading features presented by the science of Geology, It is scarcely

necessary to observe, that a large proportion of the matter must be

'Compiled from the works of various authors, and consequently, many

readers will discover in the following pages, much which they have

met with elsewhere, But in addition to what is already kuawn, there will
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n,!so be found in some of tlie other articles many things not heretofore puT>-

lished. The latter cannot be well interpreted, without the assistiincc of tho

former. It generally requires all the old knowledge to explain new dis-

coveries, and therefore for the convenience of the larger class of readers, we

must trespass> somewhat upon the patience of the lesser number.

To understand clearly, the nature of those causes that have produced at

various times, the great beds of rock, which constitute the exterior layers of

the earth's crust, isnot difficult, provided the attempt be made in the right

direction ; and yet this knowledge remained undiscovered by man, until near

the commencement of the present century. Strange as it may appear, thc-

eluc to the history of vast mountains and even whole continents of stone,

was not found where It would be naturally sought for, in the mineral por-

tion > of our planet, but where it could be least suspected of lying concealed,

in the study of the animal kingdom. Geologists have succeeded in discov-

ering and explaining the structure of the globe, for a distance of several railes-

beneath the surface ; but these triumphs of science were only accomplished,

through the assistance afforded by the organic remains, imbedded in the dif-

ferent formations. The study of these relics of ancient life, is therefore not

only of great interest, but also of an importance nearly equal to all the ad-

vantages that countries rich in mineral treasures may derive fi*om such re-

sources.

In the earlier ages of the existence of the human race, it had become

known that in certain regions^ sea-shells, lx)nes of fishes and other reraaias-

of marine animals, were to be found, upon the dry land, in places far from

the shore, upon the summits of lofty hills, or deeply buried in the solid rock,

and facts of so extraordinary a character, could not but have given birth to

a vast deal of discussion. The history of geology, should properly com-

mence at that moment when the first inquiring persou began to wonder by

what process these exuvia3 of the sea came to occupy positions apparently

so anomalous. What those speculations may have been, we can never know
;

—the thought permitted to pass away unrecorded, must be lost forever.

Doubtless many theories w^ere conceived, but they liave not, and perhaps it

is not important timt they shou'd liave been preserved.

Among the anc-icat Urcciansj the idea of the elevation and subsidence of

land, or that it s.ynietiin^\s sinks down and after lying for a time, beneath the

waves rises a.'^iiin, bringjtig.upvWth it, the deposit of marine remains accu-

mulated up)n it while, submorgeii appears to have been much favored by'

their ab est. piiilosophers. Tiin&'Av^stotlc in one of his works, says " the

<listributi:.-iji of land and sea Inparftcuiai- regions, does not endure throughout

all liaie, but it becomes sea \u ihose parts where it was land, and again it

becomes }:inJ w'.u.Te it was sea ; and I here is reason for thinking that these

changes take p'ace according to a certain system, and within a certain pe-

riod ;" •' neither the Tana's nor the Nile, can have flowed forever. The

places where they rjie were cnco dry, and there is a limit to their opera-

ti :)ns ; there is Jione to time. So also of all other rivei'S ; they spring dp.

and they ]).'rish, an.l the sea a'so continually deserts and invades others.—
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The saniG tracts therefore of the earth arc not, some always sea, and others

always Conthicnts, but everythhig clianges in the course of th-nc." Strabo

also, Avas of the same opinion, and says—" it is not merely the small, but the

large islands also, and not merely the islands, but the continents which can

be lifted up together with the sea : and both large and small tracts may

subside, for habitations and cities, like Burc, Bizona, and many others, have

been cngulphcd by earthquakes."^'

Iliis theory of the elevation and subsidence of land, affords at a glance a

sufficient explanation of the occurrence of sea-shells in the interior of conti-

nents, or even on the tops of the mountains ; but although it readily sug-

gested itself to the Greeks, who were in general, a very intellectual race of

men, it did not obtain full credence for many ages after the time of the emi-

nent philosophers, whose opinions we have quoted. Within a recent period,

it has received ample confirmation from actual observations of scientific

men, who have carefully watched its progress in several parts of the worlds

where the process of rising and sinking can be seen in actual operation.

It is about 150 years, since Celsius a Swedish Naturalist, gave it as his

opinion that the levels of the Baltic and Northern Ocean were subsiding,

and since his day the shores of those seas have been frequently examined

with great care in order to ascertain whether the phenomenon really exist-

ed. In 1807, the celebrated geologist, Leopold Yon Buch, visited the

country, and after a most patient exploration, confirmed the views of Cel-

sius. Grooves had been made in the rocks, marking the level of the Baltic,

by some engineers of that country, many years before, and it was thus an

easy matter to keep an account of the progress of the elevation. These

grooves have been examined by Sir Charles Lyell, and Sir Roderick Mur-

chison and the fact established, that the northern part of the country is

rising at the rate of four feet in a centurv.

On the coast of Puzzuoli near Naples, there was erected about a century

before the Christian Era, a temple to some one of the Gods, worshipped by

the Romans. It was constructed with a Mosaic pavement, from which

arose forty-six noble columns, forty feet high, and formed .each of a single

. block of stone. The pavement at the time of its construction, was twelve

feet above high-water mark, but the country soon began to sink, and to-

,
wards the close of the first century after the birth of Our Saviour, the

foundation was but six feet above the tide. At the end of the fourth cen-

tury, it was on a level with the sea—in the middle ages, it was twenty-oao

.
feet below the surface and all the pillars except three were thrown down by

the waves. It then began to rise and in the beginning of the present cen-

.
tury, the pavement was one foot above high-water mark, but it is going

, down again, for it is now one foot Mow the surflice of the Avater. There is

an abundance of evidence in other places along this coast, the wa=5t coast of

.
Italy, to show that the country ia su])ject to such oscillations, of level, bat

. ,

at the temple of Serapis, the facts may be regarded as of the gi-eateat in-.

. tere^t, for there they have been made the subject of actual observation,

* See Lyelis Pnnciplcs of Geology, Sth Editiotij ppgo 16,
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It has lately been ascertained,that one end of the Island of Newfoundland is

rising while the other is sinking. In the eastern tropics, Ceylon and all the

islands east of it, such as Sumatra, Borneo, the Phillipine Islands and others,

are rising—the Maldiva Isles are sinking down, and the eastern coast of

Africa with Madagascar are rising, but Australia is going down with her

fields of Gold, and in course of time will wholly disappear.

With such facts in our possession we are forced to admit that elevation

and subsidence of land as conjectured by Aristotle and Strabo, are no

longer to be regarded as mere fanciful suppositions, but part of the actual

and ordinary operations of Nature, and we have only to extend it over large

continents, such as America or Asia, to understand how sea-shells may be

found, in places far inland, or upon the highest table lands. Thus, if North

America should sink 500 feet, nearly all Canada would be submerged. The

waves of the Atlantic would then beat against the Queenston Heights, near

the Niagara Falls. The precipice beneath Brock's Monument, and the

high land which runs thence in the direction of Hamilton, would form a sea

coast of no very great elevation. A subsidence of 1000 feet would only leave

a few small rocky Islands, to mark the place of this Province, while at the

depth of 2000 feet nearly all that portion of North America at present in-

habited would disappear. Were it to remain thus submerged for several

centuries, and then slowly rise up and become dry land, we should expect to

find it covered with all kinds of those oceanic products, the occurrence of

which upon land, so long remained an unexplained phenomenon to the great-

er portion of mankind.

We have abundant proof that Canada was entirely covered by the ocean,

at a time comparatively recent. At Beauport near Quebec, there are situa-

ted between 100 and 300 feet above the level of the sea, great banks of sea

shells of the same species as those now living in the ocean. Throughout the

level country, on both sides of the St. Lawrence above Quebec, the same

shells are found in many places in greater or less abundance. They may be

seen in the deep cutting of the Eailway, at Prescott, and have been jiloughed

up on the farms in almost every township between the St. Lawrence and

the Ottawa rivers. In the Township of Gloucester many perfect skeletons of

the "Capelan" and "Lump-sucker" fish, now existing in the Atlantic, together

with numerous shells have been found imbedded in small nodules of indura-

ted clay. Near the top of the mountain of Montreal, there is a bed of the

same shells. In Vermont, near the Province Line, in the same deposit, the

skeleton of a small whale was discovered a few years since, and everywhere

the water-worn pebbles, beds of stratified sand, and other evidences of the

sea may be detected upon the slightest observation. This deposit of sea-

shells, sand, gravel and boulders which covers Canada, and constitutes the

loose soil of the country, can be shown to have drifted down from the north,

And is therefore called by Geologists, the northern or glacial drift. In a

.•fiiture number, we shall give it a more extended examination. It prove*

that Canada does not rest upon a very secure foundation, but may at anj

Jime as it has in days past, go down bodily beneath the waves of the sea.

5Jte .organic remains of thia deposit, are all, perhaps with one exceptaoo.
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of existing species, but if we remove the drift or loose materials, such as

the clay, sand aud gravel, down to the floor of solid rock,which lies beneath,

we should find in many places, this rock also full of petrified sea-shells, and

fragments of other marine animals. But these are all of extinct species.

—

They belong to an ocean of a date vastly more ancient, than that of the

glacial drift, aud afford proof of more than one submergence of the country.

It is thus all over the world. The researches of Capt. Strachy, a scien-

tific British Officer, in the East Indies, show that for the greater part the

Himalaya Mountains, are little else than a vast pile of marine remains, and

80 it is with the Alps, the Andes, and most of the other ranges of great

hills found upon the surface of the earth. There is no such condition as

stability in nature. All things are in a state of unceasing change, either

in their form or place, and although during the few years allotted to a

human being for his existence, little alteration can be perceived, yet during

the progress of ages, those changes become upon the whole so great, that

they transform the exterior of the world, bringing the seas to occupy the

places of former continents, and the continents of one age to constitute the

bottom of the seas of another.

Concerning the nature of those forces which produce elevation and sub-

sidence of land, we have no knowledge beyond mere conjecture. Some Ge-

ologists suppose that in consequence of certain chemical operations in the

interior of the earth, great quantities of gas are generated which cause the

surface to swell up and by the condensation of this vapour, or its escape through

volcanoes, suffers it to subside at other times. Another theory is in substance,

that the interior heat of the planet frequently changes its place. Thus a

great accession of heat in the strata of rock beneath the bottom of the At-

lantic, might so expand those rocks as to raise them above the surface of

the ocean, and in the same way the withdrawal of the heat to som.e other

region, might suffer the newly created continent to sink down again. It is •

also supposed that the cbanges in the relative distribution of land and water,

may be the effect of the earth's contraction. The philosophers who advocate

this latter theory, think tliat the ^arth was originally in a fluid state, from

intense heat—that it has cooled down to its present temperature, and that

during this refrigeration, its dimensions have become less. They urge, that

while contracting, its surface would be variously folded into ridges of moun-

tains, depressions and elevations which would not always occupy the same

place. Hence, a tract at one time forced upwards by lateral pressure,

would at another time be let down by the transfer of the force to a different

point. Either of those causes might produce some of the effects ascribed

to them : but as yet, we have no proof that a single eafthquake, volcano,

elevation or subsidence has thus been occasioned. The forces to which these

phenomena owe their origin, appear to be exerted far beneath the surface,

ond will probably never be observed by maiii.

Geology is a science of a recent date, and in order to exhibit the state of

opinion in Europe, within the last two hundred years, upon the subjects it

investigates, we shall here give a short digest of some of the principal theo-

ries that have been put forth during that period. These are to a certain
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extent connected with the matters we have been considering, and as they

were the ideas of the most learned men of the age, they show what progress

had been made in tlii^^ department of knowledge up to that time.

According to Burnet's Sacred Theory of the earth, written in 1690, the

globe was at first a chaos of fluid, composed of difR^rent substances, which

differed also from each other, in their specific gravity. The most weighty

sank to the centre, and there solidified, while others floated upon the sur-

face and formed a crust of rich, liglit soil. The exterior of the planet be-

came one continuous level plain, with an equa1)le mild climate, and clothed with

a luxuriant vegetation. It was a paradise, into which man was introduced

to enjoy all the delights of existence, without the cares that vex his life

in modern times. On account of the sins of mankind, the Deity suffered the

rays of the sun, to dry up the thin surface, so that it cracked open and fell

in ; destroying the human race, and all living things by one great comiil-

8 ion. Eight persons only, were saved ; and fragments of the original crust

of the earth afterwards rising, above the surface of the waters, to form the

present islands, and continents, the few individuals preserved, settled them-

selves upon these and thus repeopled the globe.

Woodward's theory, published in 1695, intended to account for the occur-

rence of marine remains, in the depths of the earth, and was founded upon

the idea, that at the time of the flood, the world was dissolved into one

universal fluid, in which, however, the sea-shells and bones retained their solid-

ity, floating freely throughout the general mass. On the restoration of the

earth, the heavier substances first sank to the centre, where they formed a

nucleus, around which the others arranged themselves in successive layers,

like the coats of an onion. In this way the stratification of rocks, and the

regularity in which the various forma-tions repose upon each other, was ex-

plained.

Whiston's theory, was much more complicated. He supposes the earth

to have been originally a comet, subjected to the most intense heat, on its

near approach to the sun ; and to extreme cold, v»diile passing through those

distant regions of space, penetrated by such bodies, while traversing over

the more remote portions of their orbits. It was thus alternately melted

and frozen, over and over again, until its materials became thoroughly mix-

ed together, forming a chaos, far from being solid. He compares it to a

dense, though fluid atmosphere, composed ofsubstances mingled, agitated, and

shocked a^-ainst each other : and in this disorder, he describes the earth to

have been just at the eve of creation. Its orbit was then changed, and it

became a planet, revolving in a circle so that it remained at all times, at

about the same distance from the sun. At the time of its conversion from

a comet into a planet, it also became in part solid, there remaining a nucle-

us of melted matter in the centre, surrounded by the solid crust, which lat-

ter as in Woodward's theory, was formed of concentric layers, while the

ocean being the lightest, floated upon the exterior. The tails of Comets, he

supposed to be formed of a watery vapor. One of these struck the earth

and occasioned the deluge. The planet became entangled in the trail of the
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'•comet, and by its attraction, drew around itself a sliroud of water, wliich

covered the tops of the highest mountains, and involved all living things in

an miiversal catastrophe. The punishment of the wicked being completed,

the earth became enlarged, yawned open and rcceieved the waters into iU

interior, and man was again restored. " In the universal wreck," says

Goldsmith, " Noah survived by a variety of happy causes, to re-people the

€arth, and to give birth to a race of men, slow in believing, ilUmagined

theories of the earth."

Concerning the theories of Burnet, Woodward and "Whiston, all that

need be said is that they had not one fact in nature to support them. They

were purely the creations of the imagination. And yet they are not with-

out interest to the Geologist, who, in these we may recognize the first unsuc-

cessful efforts of the human mind, to make out the great truths afterward

acquired. The child must often fall, before it can walk with the well balanced

step of manhoood, and the tlieoretical I'ailures of the world-makers of the

past, are but the first struggles of the infant intellect of our race, to at-

tain that perfection wlilch the Almighty has willed can only be secured as

the fruit of labour.

Kext came speculations of Buffon, who, being well acquainted with

natural history, was better prepared to deal with a subject, which can

only be understood by consulting nature herself. He supposed that the

matter of all the planets, at one time constituted a portion of the sun—that

a comet struck that luminary and so shook its whole frame, that some of

\\& particles were driven off like streaming sparkles from red hot iron and

that each of those jets of melted matter, formed itself into a planet Our

earth was thus derived from the sun. Having been launched far out into

the colder regions of space, it cooled down, solidified upon its surface and

became a habitable globe.

Thus far Buffbn drew upon his imagination, but when he speaks of the

origin of stratified rocks and the occurrence of marine shells upon dry land,

his observations are more worthy of consideration. " The surliice of the

earth, says he," must have been in the beginning much less solid than it is

at present, and, consequently the same causes which at this day produce but

very slight changes, must then upon so complying a substance, have had

very considerable effects. We have no reason to doubt that it was then

covered with the waters of the sea, and that those waters were above

the tops of the highest mountains ; since, even in such elevated situations,

we find shells and other marine productions in very great abundance. It

appears also that the sea continued for a considerable time upon the face c»f

the earth, for as these layers of shells are found so very frequent at such

great depths, and in such prodigious quantities, it seems impossible for such

numbers to have been supported all alive at one time, so that they must

have been brought there by successive depositions. These shells also are

found in the bodies of the hardest rocks where they could not have been

deposited all at once at the time of the deluge, or at any such instant revo-

lution, since that would be to suppose that all the rocks in M'hich they
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are found were at that instant in a state of dissolution, whicli would be
absurd to assert. The sea, therefore, deposited them wheresoever they are

now to be found, and that by slow and successive degrees. It appears also

that the sea co^-ered the whole earth from the appearance of its layers, which,

lying regularly one above the other, seem all to resemble the sediment formed

at different times by the ocean. Hence by the irregular force of its waves,,

and its currents driving the bottom into sand banks, mountains must have

been gradually formed within this universal covering of waters ; and these

successively raising their heads above its surface, must in time, have

formed the highest ridges of mountains upon land, together with continents,

islands, and low grounds, all in their turns. This opinion will receive addi-

tional weight, by considering that in those parts of the earth where the

power of the ocean is greatest, the inequalities on the surface of the earth

are highest. The ocean's power is greatest at the equator, where its winds

and tides are most constant, and, in fact, the mountaii^is at the equator are

found to be higher than in any other part of the world. The sea, there-

fore, has produced the principal changes in our earth, rivers, volca-

noes, earthquakes, storms, and rain, having made but slight alterations, and

only such as have affected the globe to very inconsiderable depths."

If Buffon had been living during the beginning of the present century,

no doubt he would hi#e become a very able geologist. His idea, that the

sea produces the principal changes on the surface of the earth, lies at the

foundation of the science of geology ; but he attached too little importance

to the operations of the other jDhenomenou of nature, such as storms, rain^

rivers, earthquakes, and volcanoes. It is by the combined efforts of these

working together through a long series of ages, that the whole surface of the

earth has been remodelled over and over again.

If we consider what must be taking place upon the floor of the ocean

at present, and suppose the same operations to continue for a few thousand

years hereafter, it may perhaps serve to give us a clearer idea of the origin

of the great beds of stratified rocks with their animal contents which at

present furnish so much material for interesting research.

The sea may be regarded as the grave of the land,—the continents are

yearly, daily, and hourly being swallowed up by the ocean—every wave that

beats upon the shore carries back with it some portion of the soil which

after floating about for a Avhile sinks into the depths. Every river is con-

tinually pouring out into the sea a cloud of dust, held in solution in its

waters, but gathered from the interior of the continent ; it deposits this dust

upon the bottom in wide spread out layei-s, whence it returns to land no

more ; although the sediment remains where the currents leave it, yet the

water by which it was transported has no rest ; it is taken up into the clouds

by evaporation, it is blown inland by the winds, it falls upon the plains or

mountains, collects into brooks, forms mighty rivere and again journeys

down to the ocean freighted with another cargo of sediment
;
year after year

it labom-s on, silently but unceasingly, " water weareth the stone," and we
have only to grant sufficient time to the rivers and the waves to perform
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their works, and they will most certainly carry away every vestige of the

land that now rises above the level of the tide.

The bottom of the ocean is thus constantly receiving new layers of

sediment consisting of the pasty ruins of all countries, commingled with the

shells of mollusca—the bones of vertebrated animals—the remains of man

—

works of art—whole cargoes of merchandize—wrecks of ships, and every

other thing, whether organic or inorganic, that can be named. One of

Shakespeare's characters dreamed that he was drowned, and while beneath

the waters he

—

Saw a thousand fearful wrecks
;

A thousand men that fishes gnawed upon,
Wedges of gold, great anchors, heaps of pearl

—

Inestimable stones, unvahied jewels
All scattered in ihe bottom of the sea,

Some lay in dead men's skulls, and in those holes
Where eyes did once inhabit, there were crept

(As 'twere in scorn of eyes,) reflecting gems
That woo'd the slimy bottom of the deep,
And mocked the dead bones that lay scattered by.*

The rate at which the bottom of the ocean gains in thickness is not

known, perhaps one footjipon an average in a hundred years would be a

large allowance. In certain localities, such as near the mouths of great

rivers, the growth may be much more rapid, in other regions less ; but

everywhere there is a gradual increase, so that the deposit of to-day, with

its imbedded shells, bones, and wrecks, will, in a thousand years, no longer

lie upon the bottom but be buried many feet beneath.

By the ordinary operations of nature, then, such as the wasting away of

the land and the spreading out of its ruins over the bottom by the currents,

the cavity of the ocean must be filling up, and in five millions of years

hence at the rate of one foot in a century the most profound depths of the

Atlantic will be full ; the thickness of the deposit would be between eight

and nine miles. The bones of the poor sailor that sink during the present

year would then have miles of stratified rocks heaped upon them. "What

changes may take place in the world in five millions of years, we know not,

but this much is certain, that should all the present races of animated things

become extinct within the next few centuries, at tlie end of the vast period

we have supposed, their remains must, at least some of them, lie far down in

the earths crust.

Now what we have conjectured as possible for the future, geology

proves to have actually taken place during the past. In all countries we
find the cavities of ancient oceans, long since filled to the brim by suc-

cessive layers of sediment, which, owing to the action of some petrifying

cause, has been converted into stone and constitutes the stratified rocks. In

Wales, the Government Officers emploj^ed upon the Geological Survey, have

ascertained that the depth of one of tliose ancient hollows was nearly ten

miles—it is now full. In North America another prodigious sheet of marine

accummulations covers, almost without a break, one fourth of the continent.

This great bed extends into Canada in two places, its thickness near its

* Richard III., Scene 4th.
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centre iu Pensylvanla is almost four and a half miles, and it has been heaved

up not only so as to constitute extensive countries of dry land, but even the

long ranges of the Alleghany Mountains which extend from the Southern

States north easterly through Lower Canada to the mouth of the St. Law-

rence.

The grandest discovery made during the examination of these old de-

posits, is, that the world has changed its inhabitants several times since

animated beings were fii'st placed upon it by the Creator. Certain beds

lying at the bottom contain the remains of particular species, few in number

at first, but sufficiently well preserved to enable the Geologist to make out

their form and structure. Higher up, there are other beds of rocks contain-

ing other species, but none of those that are found below. The sediment

which constitutes these diflPereut formations was deposited in the seas of

different ages, and the contained organic remains prove that the denizens of

the oceans of the first age were no longer in existence when the ocean of the

second period covered the earth. Li the same manner a third deposit lies

upon the second, with its fossils difierent from both of those below—above

the third there is a fourth, and over this many more, until we arrive at the

Burface.

As the deepest coal pits excavated by man do not penetrate to the

depth of half a mile, it would be almost impossible to ascertain these facts

were it not that the subterranean forces which cause the elevation and sub-

sidence of laud come in to the aid of the student of nature. Whatever may

be the reason, certain tracts of country are more violently acted upon than

others, and the earth is in such places so broken up that the sedimentary

rocks instead of lying in a horizontal position as originally deposited, are

tilted up and their edges clearly exposed upon the surface, where the Geolo-

gist may measure their thickness and study the organic remains contained in

each formation at his leisure. It is beyond a doubt that rocks are now

exposed in the full light of day which w'ere once several miles beneath it.

As the whole of the series of sedimentary rocks is estimated at the

tliickness of ten miles ; there can be no doubt but that a prodigious period

of time has rolled away since the first strata were deposited on the bottoms

of the primeval oceans. There is evidence in many of the beds that the

materials of which they are formed were very slow^ly accumulated ; some of

them consist almost entirely of shells which lived and died upon the spot

where they are now found. Often these shells are overgrown with coral in

such a manner as to render it quite clear that after their death it was long

before they were covered by the sediment. Other facts demonstrate that

the process of accumulating matter upon the bottom proceeded with no

greater rapidity in olden times than it does at present ; to form ten miles of

stratified rocks nmst have required a vast period of time, but how great,

geology does not venture to say. All that this science can prove, with

respect to time, is that certain rocks were formed after or before certain

others, and tliis is shewn either by the superposition or the fossil contents of

the strata. From the accounts above given of the origin of sedimentary
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Bl.rata, the non-goologlcal reader will readily understand that the lowest arc

the oldest, and that as each formatiou contains fossils peculiar to itself and

which occur in none of the others, once these fossils are known they serve as

marks to identify the rocks of the different ages of the world.

These all important facts that in every part of the world the forma-

tions are disposed in a regular series, never reversed except in very few

instances of small geographical extent, were only brought to light within the

last seventy-five j-ears. In 1778, Werner, a celebrated professor in the

mining schools in Saxony, taught his scholars that, in the crust of the earth,

beds of rocks were arranged acccrding to a certain order, which he main-

tained prevailed throughout the whole world. About the same time, Mr.

William Smith, an English Surveyor, by extensive examinatioiis of the rocks

of his native country, came to the same conclusions arrived at by Werner,

and independantly of the German geologist ; but Smith also announced, that

the different formations were marked by particular fossils, peculiar to each,

and this discovery really constitutes the key to the whole science of geology.

In 1790, Smith published his " Tabular Yiew of the British Strata,'^

and from this time forth, he laboured, says Sir Charles I.yell, " to con-

Btruct a geological map of the w^hole of England, and, with the gTcatest

disinterestedness of mind, communicated the results of his investigations to

all who desired information, giving such publicity to his original views as to

enable his contemporaries almost to compete with him in the race. The

execution of his map was completed in 1815, and remains a lasting monu-

ment of original talent and extraordinary perseverance, for he had explored

the whole country on foot without the guidance of previous observers or the

aid of fellow labourers, and had succeeded in throwing into natural divisions

the whole complicated series of British rocks. D'Aubisson, a distinguished

pupil of Werner, paid a just tribute of praise to this remarkable performance,

deserving that " what many celebrated mineralogists had only accomplished

for a small part of Germany in the course of half a century, had been effected

by a single individual for the whole of England."^

After the publication of Smith's works a host of talented men entered

the field of Geology, and the science at once, from a mass of crude undigested

materials, fanciful theories and conjectural particulars, sprang up into a

vigorous and well organized existence, comprising almost every branch of

knowledge ; the superbly interesting nature of its details soon attracted an

eager crowd of the best labourers from every other department of learning,

and in the short period of fifty years it has become what it is now, almost

unequalled, either for the profusion and excellence of the literature it htus

called forth, or for the grandeur of the terrestrial history it has rescued

from oblivion.

Having now glanced at some of the more important features of the his-

tory of Geology, let us next proceed to examine the order in which the

various formations, with their included organic remains, are laid upon each

»

* Lyell's Principles of Peology, 8th ed., page 60.
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other. A '^formation" consists of any group of rocks which can be dis-

tinguished from all other groups by some particular mark. The thickness

of these groups varies from a few feet up to several thousand. Thus the

Potsdam sandstone, hereafter to be mentioned, has a depth of only about

250 feet, while the Hudson River group is at least 1,000. The formations

are deposited one above the other in regular sheets in the order in which

they were accumulated upon the bottom of the sea. In the great basin of

sedimentary rocks of which we have made mention as covering so large a

portion of North America, this sandstone forms the lowest of those stone

leaves. It rests immediately upon the bottom of one of the primeval seas,

and the other formations repose upon it like so many sheets of paper, each

containing certain fossil forms peculiar to itself and not found in any of

the others.

Geologists find at the bottom, certain rocks which are not stratified, and

which do not contain fossils, these all appear to have been once in a state of

fusion, they constitute what may, for our present purpose, be supposed to

have been the original surface of the earth. In this original surface there

appear to have been certain great cavities, corresponding in size to those

occupied by the oceans of the present day. There evidently was a time

when the fii'st waters filled those wide and deep gulfs formed to receive them^

and we have reason to believe that immediately after this event the filling

up of the first oceans with water, commenced the process of forming the first,

the lowest, and oldest stratified rock. AVe cannot say that this latter has

yet been discovered. The progress made in the researches of Geologists

after the oldest of the stratified rocks has ever been retrograde, that is,

a certain set of strata, may be to-day considered the most ancient, but the

explorations of to-morrow may shew, that in another place still older layers

exist beneath these. From the surface downwards for a distance of about

ten miles, all the formations have been examined and marshalled into an

order at present pretty accurately ascertained.

The following is the most recent classification of Sir Charles Lyell :

—

CLASSIFICATION OF THE FORMATIONS.

A. POST-PLIOCEXE.

The Post-pliocene is thus divided :—1. Recent consisting of the Peat

mosses of Great Britain and Ireland, Avith the shell marl containing human
remains and works of art. The deposits accumulating on the bottoms of

the existing lakes and seas belong to this division. 2. Post-pliocene.—All

the shells found in this formation are of existing species, but there are no

human remains ; and of the quadrupeds, Avhose bones have been found, part

are of extinct species. It appears that the clay, sand, and gravel ofike

valleys of the St. Latvrence and Ottawa containing sea shells, or the

skeletons of marine fish, are to be referred to the Post-pliocene. The
above groups are also called Post Tertiary.

B. Pliocene.
»

The Pliocene is thus divided :—3. Newer Pliocene or Pleistocene.—
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In this formation there are a number of shells of extinct species, about one

fourth of the whole, the other three fourths being of species now living in

the sea. There are found in this deposit also the remains of many large

quadrupeds, some of which still exist, but the great majority being extinct.

During this period nearly all Canada was submerged, and the ocean

which covered, it appears to have been full of icebergs. The rounded

boulders and great fragments of rock strewn about the fields of this

country are supposed to have been transported from the north by the

floating ice of the Pliocene ocean.

4. Older Pliocene.—One third of the shells, and nearly, if not all the

mammalia, extinct. This formation occurs in Europe, but has not yet been

recognized in Canada.

C. Miocene.

5. Miocene.—All of the mammalia found in this group are of

extinct species. About two thirds of the mollusca are also extinct, and of

those which are still existing, many are not to be met with in the neighbour-

ing seas but on some coast more or less distant. The Miocene is not found

in Canada.
D. Eocene.

The Eocene is thus divided :—G. Upper Eocene ; 1. Middle Eocene y

8. Lower Eocene.—None of these occur in Canada, they abound in Eng-

land, France, and various other parts of Europe. The fossil shells of the

Eocene period, with very few exceptions, are extinct. Those which belong

to existing species rarely found in the neighbouring seas. All the mam-"

malia are of extinct species, and for the greater part of extinct genera ; the

plants found in the upper Eocene of England and France indicate a South

European or Mediterranean climate—those of the lower Eocene, a tropical

climate. The above groups, B, C, and D, constitute the Tertiary forma-

tions. The word Pliocene is from the Greek, pleion, more ; and kainos,

recent : Miocene, is from meion, less ; and kainos, recent : Eocene, is eos,

morn or dawn ; and kainos, recent. The first name. Pliocene is applied to

formations more recent than all the others ; Miocene is not so recent as

Pliocene, while the Eocene was so called because it was during this period

that animals of existing species were supposed to have first made their

appearance. It was considered to be the dawn of the existing state of

tilings. A few recent species are, however, found still lower down.

E. Cretaceous.

The Cretaceous rocks, commonly called Chalk Formations, are thus divid-

ed :—9. Maestricht Beds ; 10. Upper White Chalk; 11. Lower IfTiite

Chalk; 12. Upper Greensand ; 13, Gault ; 14, Loicer Greensand

;

15. The Wealden.—The Chalk formations arc largely developed in Europe

;

a vast sheet of pure chalk several hundred feet in thickness extends in a

North-west and South-east direction from the North of Ireland to the Cri-

mea, a distance of about 1,140 geographical miles, and in an opposite direc-

tion from the South of Sweden to the South of Bordeaux, a distance of

•^bout 840 geographical miles. In North America the Cretaceous rocka
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oxtciid from North Carolina and Georgia, far up the valley of the Missouri,

a-id may possibly reach the British possessions in the west near tlfc Koeky

}>touutains. In the chalk, no remains of mammalia have been found, but aii

abundance of other fossils such as corals, echinoderms, mollusca, GAi, aud

large saurians or lizards. Not fovmd in Canada.

F. OOMTR.

The Oolite is thus divided :—IG. Purbeck Beds; 17. Portland Beds ;

13. Kimmeridge Clay ; 19. Coral Rag ; 20. Oxford Clay ; 21. Great

or Bath Ooliie ; 22. Inferior Oolite.—In the Oolitic seas, swarmed great

uumbcrs of moilusca and fish of now extinct species, and Genera, together

with the Pterodactyls, Plesiosaurs, Isthyosaurs, and other monsters, descrip-

tions of which may be found in many of the common school books of this

country : but in addition to these, there existed several species of mammalia,,

whose remains have been found in the Stouesfield slate. This fact is justly

regarded with much interest by geologists, for the reason that throughout

the whole of the cretaceous rocks Ivinii: above the Oolite no mammalian

relics have been discovered. The Oolite is not found in Canada.

G. The Lias.

2.3. Lias.—Beneath the Oolite is the Lias, with fussils resembling in<

general those of the last group, but specifically distinct. Not found ia

Canada.

H. The Trias.

The Trias is thus divided :—24. Upper Trias ; 25. Middle Tnas,.

or Muschelkalk ; 26. Lower Trias,—The Trias, or New Eed Sandstone

formation appears to have been accumulated at a tims when the world

swarmed with large Batrachiaiis, or creatures of the frog tribe. From tho/

?ize of some of the numerous footprints in the sandstone of Europe and the

United States, it appears that many of these creatures were as large or even

larger tha,n an ox. According to Professor Hitchcock, an eminent ^Inieri-

ean Geologist, certain species whose tracks are found in great numbers in

the State of Connecticut walked upon two legs like a bird ; between forty and

fifty kinds of those tracks have been made out,many of which may have been

the impressions of birds. There was at this time, land and laud plants, and

in the seas were many large fish, bat the principal characteristic of the age

was the abuudaiice of huge frogs aiid saurians which infested the sea shores..

The teeth of a small mammalian has been discovered in a bone breccia in

Wurtemberg, in the Trias, and has been called microlcstis antiquus ;:

from micros, little ; and testes, a beast of pray. Not found in Canada.

/. Permian.

27. The Penr.ian, or Magncsian Limestone.—The formations

above enumerated from the top of the cretaceous to the bottom of the Triaaalo

j^oup constitute the Secondary or Mcsozoic rocks, and the Permian is eon-

Eidercd to form a transition group between them and the Primary or Pal-

• ccozic rocks^ The upper portion of the Permian belongs to the Secondary,

• and the lower to the Primary scries. The fossils consist of a few planta.
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corals, shells, numerous fish, and some remains of Sauriana. The furmation

IS widely spread out over liussla, and occurs also in Englaiul, hut not in

('auada.

K. Caeboniferouf!.

28. Upper Carboniferous ; 29. Lower Carboniferous.—The first

of these contains tlic beds of coal, and is of great thickness in some places.

Sir Charles Lyell says, that " in South Wales the coal measures liavc been

ascertained by actual measurement to attain the extraordinary thickness of

12,000 feet ; the beds throughout, with the exceptio]i of the coal itself, ap--

j^aring to have been formed in water of moderate depth during a slow, but

perhaps, intermittent depression of the ground in a region to which the rivers,,

were bringing a never faihng supply of muddy sediment and sand. The

game area Avas sometimes covered with vast forests, such as we see in the

deltas of gi'cat rivers in warm climates which are liable to be submerged

beneath fresh or salt waters, should the ground sink vertically a few feet."

The process appears to have been carried on as follows :—Large tracts of

low level and marshy laud near the mouths of great rivers remained clothed

with vegetation until the fallen leaves, branches, trunk's of trees, ferns and

reeds, formed beds of vegetable matter several feet in thickness ;. the land then

sank beneath the level of the sea and the surface became covered over v/ith

more or less numerous strata of sand and mud. An elevation then took place

—a new forest with a new^ bed of vegetable soil was formed; the country again

subsided, and the materials for other strata of rock were spread over its sur-

face, while at the bottom. Thus one bed of coal after another, was formed

with layers of limestone, sandstone, or shale between. In the coal mines,

the stumps of the trees are often found with roots imbedded in the spot where

they grew. In 1852, Prof Dawson, (now the Principal of McGill College,.

Montreal,) and Sir Charles Lyell, found in one locality, called the Joggins,

in jSTova Scotia, GS of those buried forests one above the other in a depth of"

1,400 feet of rock. Mr. Logan had previously ascertained that the thick-

i>es3 of the formation at the same place is 14,750 feet, nearly three miles, so

tiiat there may be many others besides those observed. It appears to be

well established that coal is entirely of vegetable origin, and that each bed:

now occupies the spot where the plants from which it was derived' grew.

—

During the age of the formation of the coal the land, was stocked with a

most prolific vegetation. In England, Europe, North America, and even-

in the Arctic regions wdicre only a few dwarf shrubs and' mosses now grow
;

there were in the carboniferous age of the world dense forcstvS similar to those

of the tropical regions of the present day. There were many large fish in-

the seas, and it appears a few air-breathing reptiles on land. The lower car-

boniferous rocks contain no coal- The true coal measures, or the upper

carboniferous formation does not occur in Canada, but a portion of the

lower carboniferous reaches Guspe at the Bay of Chaleur. Both are exten-

eive'y developed in Nova Scotia and' New BVuuswick..
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L. Devonian.

The Devonian or old Red Sandstone, constitutes numbers 30. Upper

Devonian, and 31. Lower Devonian of Sir Charles Lyell's Tables. These

formations are remarkable for the numbers of extraordinary fossil fish they

contain, and have been made celebrated by the works of Hugh Miller, the

leading geologist of Scotland. Occurs in Canada, Nova Scotia, and New
Brunswick.

M. Silurian.

32. Upper Silurian ; 33. Lower Silurian.—These two formations

constitute a large part of the fossiliferous surface of Canada, and Will

occupy much of our attention hereafter.

N. Cambrian.

34. Upper Cambrian ; 35. Lower Cambrian.—These are the lowest

and oldest rocks kno^vn to contain the remains of organized creatures ; they

are found m Britain, Bohemia, Sweden, the United States and Canada
;

they are of great thickness, but contain few organic remains. The copper-

producing rocks of Lakes Huron and Superior, called Huronian by Mr.

Logan, are supposed to belong to this formation. In Bohemia, where the

Palaeozoic rocks have been extensively and minutely examined by M. Bar-

rand, this part of the series has been named the Primordial zone. Sir

C. Lyell considers the Potsdam Sandstones of America to belong to the Cam-

brian rather than the Lower Silm-iau, to which latter division they have

hitherto been referred.

In the following list the names of the formations which have their equi-

valents in this Province, are given in black letters, so as to shew at a glanco

^svhat are present and what are absent in Canada :

—

ABRIDGED TABLE OF FOSSILIFEROUS ROCKS.

7.—TERTIARY OR CAINOZOIC.

i. RECEXT.
2. POST-PLIOCENfe.
3. NEWER PLIOCENE,
4. OLDER PLIOCENE.
5. MIOCENE.
6. UPPER EOCENE.
7. MIDDLE EOCENE.
8. LOWER EOCENE.

//.—SECONDARY OR MESOZOIC*

9. MAESTRICHT BEDS.

10. UPPER WHITE CHALK.
11. LOWER WHITE CHALK;
12. UPPER GREENSAND.
13. GAULT.
14. LOWER GREENSAND.
15. WEALDEN.
16. PURBECK BEDS.
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17. PORTLAND STONE.
18. KIMMERIDGE CLAY.
19. CORAL RAG.
20. OXFORD CLAY.
21. GREAT OR BATH OOLITE.
22. INFERIOR OOLITE.
23. LIAS.

24. UPPER TRIAS.
25. MIDDLE TRIAS OR MUSCHELKALK.
•26. LOWER TRIAS.

///.—PRIMARY OR PALyEOZOIC.

27. PERMIAN OR MAGNESIAN LIMESTONE.
28. COAL MEASURES.
29. CARBONIFEROUS LIMESTONE, (Gaspe.)

30. UPPER DEVONIAN.
31. LOWER DEVONIAN.
32. UPPER SILURIAN,
33. LOWI3R SILURIAN.
34. UPPER CAMBRIAN,
35. LOWER CAMBRIAN.

Tlie foregoing are all the rocks at present known which contain organic

remains, and considering that they would constitute, if all of them could be

found lying one above the other in their natural order, a thickness of ten

miles, composed altogether of the mud and sand which accumulated gradu-

ally in the ancient seas, one would suppose that the bottom rocks on which

the oldest of these rest would be the original surface of the earth—but it is

not so. Below the Cambrian there are other and more ancient stratified

rocks which proclaim the existence of seas still more remote in time than

those of the Cambrian age. They consist of hard rocks, which, in general

have been partly melted and re-consolidated—they are stratified, but much
bent and twisted together, and their surface presents unmistakeable evidences

of their having been greatly denuded or worn dov/n by the long continued

action of atmospheric and other causes before the Cambrian system was
deposited upon their often upturneil edges. In Canada they occupy the

surface of nearly all the country lying on the north shores of the St. Law-
rence and Ottawa rivers, and the uninhabited territory between the Ottawa

and Lakes Huron. This latter region is also prolonged southwardly into the

United States, crossing the St. Lawrence between Kingston and Brockville.

The formation has received the name of The Laurentian from Mr. Losran.

The country occupied by it is generally rough and broken up into ragged

hills and valleys, with numerous small lakes of beautiful clear watef well

stocked with fish.

Although these rocks, the Laurentian, are certainly of secondary origin,

that is, were formed at the bottom of some vastly ancient sea, after the crea-

tion of the world
;
yet, on account of their wide diffusion, for they, with-

out doubt, underlie ail the fossiliferous rocks, they may be assumed for our,

2



upper Silurian.

Lower Silurian.

1

8

Classification of Rocks,

present purpose to have been the original surface of the earth. They con-

stituted the floor of the ocean upon which the Cambrian and Silurian rocks

were slowly deposited, and in our enumeration of these latter, we shall con-

sider the Laui-entions as the foundation supporting all the others.

CANADIAN FORMATIONS.
"We shall now proceed to the examination of the Canadian Formations

in detail, characterising each briefly, and concluding with a table of their

geographical distribution in the several counties of the province, so far as

this can be ascertained from the materials in our possession. Commencing

at the surface and proceeding downwards, the following is their order and

supposed thickness :

—

Devonian -!
^' Cl^^'-^^o and Portage Groups, 7,000

( 2. Hamilton Group, .... .... 1,000

3. Coruiferous Limestone,. ... 100
4. Onondaga Salt Group, .... 350
5. Niagara Limestones and Shales, 500
6. Clinton Group, .... .... GO

7. Medina Sandstone, 600
8. Hudson River Group, 1,100
9. Utica Slate, 100

10. Trenton Limestone, ... 450
11. Calciferous Saudrock, 250

n h 'r,^ i ^2. Potsdam Sandstone,. . . 300-
Lamonan.

| ^3^ Huronian Rocks,

14. Laureutian Rocks .

Life-

11,810

The thickness of the Laurentian rocks is unknown, and that of the

Huronian is stated by Mr. Logan at 10,000 feet. Deducting the Chemung

and Portage gToups, which are only to be found in Gaspe, in this Province,

we have for the fossiliferous rocks of Upper Canada the depth of 4,810 feet

or nearly a mile ; but it is probable that the Hamilton group does not attain

its full volume where it crosses the Western peninsula. The other measure-

ments taken principally from the works of the New York Geologists, are-,

probably not far from correct.

The following are some further particulars concerning each of the fossili-

ferous formations of Canada :

—

Potsdam Sandstone.

This formation reposes in most places where it is seen in Canada, im-

mediately upon the Laurentian rocks, the only exception being near Lakes

Huron and Superior, where the Huronian lies between the Sandstone and

the older deposits. It takes its name from Potsdam, a town situated about

thirty miles from Ogdensburgh, in the State of New^ York. It is a sand-

stone sometimes very compact, almcst resembhng pure quartz, sometimes

fine and often coarse-grained, containing small rounded pebbles ; its colour

varies from white, yellowish or reddish, to bro"s^ii. At Potsdam it is very

regularly stratified, and splits readily into slabs of a convenient size for build-
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ing or flap:ging streets. It yields materials for glass making, and also makes

a good lining for iron furnaces. The species of fossils it contains are few in

number, but some of them of great scientific interest. In the ancient seas,

the materials of which this rock is composed doubtless existed in the form of

loose sand drifted about the bottom, and constituting extensive beaches and

shallows where sported numerous animals, distantly allied to the crabs and

lobsters of the present day, but of a generic form no longer seen. There

were a few small shell fish, and it appears a good deal of sea weed in this

ocean, as their remains are often found more or less perfectly preserved in

the rock.

The Potsdam Sandstone should be found at intervals along the base of

the hills on the north shores of the St. Lawrence and Ottawa, from below

Quebec, to a point opposite Pembroke. From this latter place it forms an
irregular and interrupted belt southwardly through the counties of Renfrew,

Lanark, Leeds and Grenville, to the St. Lawrence above Brockville. It

also crosses from the Ottawa, near the village of St. Anns, to Beauharnois

and thence into the United States. West of the Thousand Islands this rock

should be found in a belt extending from the vicinity of Kingston westwardly

in the rear of the counties on the north shore of Lake Ontario, to the south-

east corner of the Georgian Bay. It also occurs at the Sault St. Mary.

Calcifeeous Sandrociv.

The Calciferous Sandrock consists of limestone, containing more or less

sand—some of the beds are of a shaly character, having the appearance of
a drab coloured greenish or yellowish hardened mud, full of petrified sea
weeds. The rock called by the farmers in some parts of the country, " Bas-
tard Limestone," belongs to this formation. In the reports of the Geoloo-ical

Survey of New York, it is thus described by Mr. Vanuxem, one of the Geo-
logists who w^as employed on that important work, " it embraces genei-ally

three distinct masses as to character and position—the first is silicious and
compact, and may probably be the continuation of the Potsdam Sandstone,

either in part or almost wholly,"

" The second is a variable mixture of fine yellew silicious sand and car-

bonate of lime, which, v/hen fractured, presents a fine sparkling grain ; it is

in layers, but they rarely shew that very regular structure which usually

belongs to a limestone rock. They have a shattered appearance from numer-

ous cracks, the parts being more or less separated from each other."

'' The third is a mixture of the Calciferous material, which is usually

yelloAvish, very granular and sparkling when fresh broken, and of compact
limestone, which resembles the Birdseyc limestone in its mineral character,

containing also some argillaceous or slaty matter." '-^

The Calciferous Sandrock often contains cavities, lined with beautiful

quartz, crystals, and sometimes small rounded masses of transparent calca-

reous spar. It has only a few species of fossils, but contains great quanti-

ties of Fucoides, or petrified sea weeds. These are sometimes packed in

* Report upon the Third District, page 30,
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beds, wliicli decompose readily an exposure to the weather ; the Fucoides

partly retaiuing their form, and resembling small broken sticks or twigs.

—

The formation rests upon the Potsdam Sandstone, and is seen along the

south shore of the Ottawa in many localities from Carillon to the Chatts,

At Grenville, and also at Aylmer, it occurs on both sides of the river ; from

the middle of the Allumettes Island it extends irregularly south to Prescott,

where it crosses the St. Lawrence into the United States. It should be

found also bordering the Potsdam Sandstone where this latter formation

crosses from Lake Champlain through Beauharnois to the north shore of

the Ottawa, above Montreal, thence it should form a baud running more or

less near to the north shore of the St. Lawrence to the neighbourhood of

Quebec. Its position west of Kingston would be along the south side of the

line of the Potsdam Sandstone, pointed out in the description of that forma-

tion.

The Trenton Limestone.

Tlie rock of this formation may, in general, be easily recognised—it is

almost always a pure, grey, blue, buff or blackish limestone, very regularly

stratified. Nearly all the good limestone in the inhabited portions of Ca-

nada East of Toronto, consists of this very important deposit. The lime-

stones West of Toronto belong to the Upper Silurian, while those used for

burning in the country occupied by the Laurentian rocks, are white, and

cannot be mistaken for the Trenton formation. Kingston, Ottawa, Mon-

treal, Quebec, and a great many of the towns and villages East of Toronto,

are built of materials derived from this rock.

The Calciferous Sandrock is generally of a lighter colour, and mixed

with sand as its name denotes, although it contains some beds which resem-

ble the pure limestones of the Trenton series ; a little practice however will

enable the student of Geology in Canada to point out the difference. The

Trenton formation has been divided by the New York Geologists into four

sections, the Chazy, Birds Eye, Black Eiver, and Trenton Limestones, but

Mr. Logan considers them all united by their fossils into one. They repose

upon each other in the order above indicated, the Chazy being the lowest,

the Birds Eye resting on the Chazy, the Black Ptiver on the Birds Eye, and

the Trenton lying upon the Black Eiver. There are certain fossils jxiculiar

to each of those four divisions of the Trenton Limestone, while there are

others which prevail throughout the whole mass, and for the latter reason is

it considered to be a single formation. This rock is seen on the Eiver St.

Mary between Lakes Huron and Superior, on the Island of St. Joseph, and

again at the South-east end of the Georgian Bay ; from this latter locality^

it runs eastwardly until it reaches the Eastern extremity of Lake Ontario,-

aud for some distance above Kingston. It is extensively spread out over

the country lying between the Ottawa and St. Lawrence, its western

limit in this region being the belts of Potsdam Sandstone and Calciferous

Sandrock above mentioned, as stretching from the neighbourhood of Pem-
broke, through Eenfrew, Lanark, Leeds and Grenville, to the St. Lawrence.

In Lower Canada it is largely developed in the neighbourhood of JMontrcal.
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from which city it runs in one direction down the north shore of the St. Law-

rence to some distance below Quebec, and in another dhection to Lake

Champlain—several bands of it on the south side of the St. Lawrence below

Montreal, extend southwardly to the Province line East of Lake Cham-

plain.

Utica Slate.

The Utica Slate, so called after the city of that name in the State of

New York, is a jet black shale resembling a mass of hardened mud. Upon
exposure for a few mouths to the air, it turns of a light brown or chocolate

colour upon its surface, and finally decomposes into a clay soil of consider-

able fertility. The rock at the surface is generally seen in small flat slaty

fragments, but on penetrating downwards into the deposit several feet, it is

found to be very compact, but crossed by numerous joints or fissures in a

direction diagonal to the stratification. In the lower part of the formation

it includes several thin beds of limestone, with seams of bituminous shale

between them, generally full of fossils. According to Mr. Logan's map,

published in the Canadian Journal, vol. 3, the Utica Slate borders Lake

Ontario in the irout of the Townships of Hamilton, Hope, Clarke, Darlmg-

ton, Whitby, and Pickering. It then leaves the lake and runs in a belt,

several miles wide, in the rear of Toronto and north to the Georgian Bay,

where it forms the front of the Township of Nottawasaga and part of Col-

lingwood. It forms several long parallellbeds in the counties of Carleton,

Russell, and Prescott, extending from the city of Ottawa to the neighbour-

hood of Hawkesbury. It also occurs in the neghbourhood of Montreal and

again near Quebec. Between these two cities, on both sides of the St. Law-

rence, it has been found in various irregular patches and bands, marked by

its characteristic fossils.

Hudson River Group.

This group, which is said to have a thickness of from 1,000 to 1,400

feet, is composed of blue, green, or red argillaceous shales, interstratified with

thin bands of sandstone, and occasionally some limestones. It forms the

shore of Lake Ontario, from the Township of Pickering to the Credit. The

city of Toronto stands upon it, or rather above it, for a deep bed of drift

covers the formation in this part of the province. From Lake Ontario it

extends back to the Georgian Bay, which it reaches in the Townships of

Collingwood, St. Vincent, and Sydenham ; further on in this direction it

courses along the northern sides of the Manitoulin Islands, where it is accon,-

panied by the Utica. slate in a very narrow band. In Lower Canada it con-

stitutes much of the country on the south shore of the St. Lawrence, below

Montreal, and is largely developed at Quebec, and at several points in the

neighbourhood on the north shore.

The Medina Sandstone.

The Medina Sandstone is composed of red and green coloured marls and

slaty sandstones, with a thick bed of grey sandstone at the top, yielding fine

building stones, for which purpose it is extensively used—the formation is

said to be 600 feet in thickness. The grey band at the summit constitutes
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the upper surface of the lower Silurian rocks in Upper Canada. The for-

mation skirts the south shore of Lake Ontario, from the Niagara river to

Hamilton, and thence continues down the Lake to Oakville ; it thence runs

north to Owen Sound and fringes the western coast of the Georgian Bay for

several leagues further, it also crosses the Manitoulin Islands in a narrow

belt. In Lower Canada it does not appear to have been very decidedly

recognized.

Clintok and Niagara Groups.

These are generally considered by the American Geologist to be sepa-

rate formations distinguished from each other by characteristic suites of

fossils. A series of green shales and impure limestones, with a partial bed

of fossiliferous iron ore of variable thickness, are the materials of which the

first is formed
; and a mass of shale 80 feet thick, overlaid by 160 feet of

limestone, constitutes the latter. The Clinton group is estimated by Pro-

fessor Hall, of the New York Geological Survey, at about 60 feet in thick-

ness. Mr. Murray, of the Provincial Survey, ascertained the thickness of

the two groups to be 560 feet on the Manitoulin Islands. These formations

have yielded a rich harvest of fossils of the upper Silurian age. They cross

the Niagara river between Queenstown and the Falls, in a belt here about 7

miles wide
; they then run westerly, and turning round to the north in the

rear of Hamilton, stretch nearly across the counties of Wellington, Went-
worth, Bruce and Grey, to Lake Hm-on. They constitute the long irregular

tongue of land which separates this lake from the Georgian Bay, and also

all the southern portions of the Manitoulin Islands. They have also been

detected by Mr. Logan in the Eastern Townships of Lower Canada.

Onondaga Salt Group.

This formation is a very important oiie for the agriculturist. It is des-

cribed as consisting of grey or drab coloured limestones, ai*gillaceous sliales,

marls and shaly limestones, with deposits of gypsum—thickness probably

350 feet. The gypsum is found in detached masses, often in great quantities,

but never in regular strata. It is largely quarried in certain of the western

Townships near Lake Erie, where the formation is extensively developed.

—

The formation enters the upper province in a narrow band between the

Niagara Falls and Lake Erie, and proceeds westerly through the counties of

Welland, Haldimaud, Brant, Waterloo, Wellington, Bruce and Grey, to

Lake Huron, at the Townships of Bruce and Saugeen. It has not been

distinctly recognized in Lower Canada.

CORNIFEROUS LiMESTONE.
'

The Corniferous Limestone consists of a fine grained, compact, calca-

rous rock, generally bluesh or gi-eyish, and containing great numbers of

hornstone nodules. It may be estimated at the thickness of 100 feet, and it

probably includes in its lower portion in Canada a thin formation, called the

Onondago Limestone by the New York Geologists. It crosses the western

peninsula from Lake Erie to Lake Huron, and probably underlies the

greater portion of that tract of country occupied by the counties of Norfolk,



Classification of Rocks, 53

Oxford, Perth, Elgin, Middlesex, and portions of several other counties

adjoining these. Further west, it occurs in the counties of Kent and Essex.

Hamilton Shales.

This formation is a great mass of dull olive, blue, or black argillaceous?

tind bituminous shales, 1,000 feet in thickness in New York, but probably

not so thick in Canada. It occupies portions of Kent, Essex, and Lamb-
ton.

Chemung and Portage Grolts.

These rocks, or those of the same age, only touch this province on the

north side of the Bay of Chaleur, in Gaspe, where they are overlaid by the

lower part of the coal formation. They consist of sandstones, and are the

equivalents of the Devonian or Old Eed Sandstone Group. In Gaspe, they

are said to be 7,000 feet in thickness, and constitute the highest rocks of the

Geological series in Canada.

In the Tables which follow, an attempt has been made to exhibit in a

form convenient for reference all the formations which may be expected to

occur in each of the counties of Upper and Lower Canada. We are well

aware that there is a probability of its not being correct in some of the par-

ticulars it contains. It must be borne in mind that there is no correct Geolo-

gical Map of the whole Province yet published, and it is almost impossible

to arrive at all the meanderings of these belts of rock with the materials for

compilation at present extant. The tables, however, will be of use as a

guide to the principal localities in a general way, and each reader can fill up

with further details from his own district at his leisure. In Lower Canada,

the country lying on the south side of the St. Lawrence, below Montreal, has

t)een greatly disturbed by ancient convulsions of nature, and much difficulty

will be experienced in ascertaining the boundaries of the tracts occupied by
each formation. The whole of this region is Silurian, with the exception of

the Devonian rocks in Gaspe, and the Lower Silurian lies next the St. Law-
rence, the Upper being inland near and upon the boundary line between

-Canada and the United States.

The above are the only solid rocks to be seen over nearly all the Pro-

vince of Canada. In the neighbourhood of Lakes Huron and Superior,

what are called trap rocks, are of frequent occurrence. These are considered

to have originated during the phenomena of ancient volcanoes. Where the

•earth has cracked open and the melted matter from the interior has oozed

up to the surface and there solidified these trap rocks have resulted. They

are also found in Lower Canada. The mountain at Montreal, and others

which will be hereafter examined, are examples of trap hills.
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UPPER CANADA.
Table of the Geograjphical distribution of the Formations in the

several counties.

M
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LOWER CANADA.

25

Table of the Geographical distribution of the Formations in the

several counties.



26 Classification of the Animal Kingdom.

ARTICLE 11.—On the Nomenclature and Classification of the Animal

Kingdom.

For the benefit of tlie juvenile reader, it appears to be proper in this

place to explain, that in classifying objects of natural history, two names are

absolutely necessary for each species. If we glance for a moment at any

one group of animals, the reason will become apparent. In North America

for instance, there are three kinds of Bears,—the black bear, white bear, and

grizzly bear,—all of them animals of the same anatomical and physiological

structure, yet so widely different in size, proportions and color, that the most

superficial observer would not hesitate to pronounce them of three distinct

species. A person well acquainted* with the appearance of the black bear,

upon seeing a grizzly bear for the first time, would at once call it a bear,

although very difierent from the species previously known to him. In con-

versation, however, in order to make it understood which of the animals

might happen to be spoken of, it would be necessary for him to distinguish

the subject of his remarks by some word which would designate the species.

The word black, white, or grizzly, would serve to point out very clearly

which of the three was intended. It arises from the nature of language, that

we cannot make ourselves understood, where the animal is one of a group

consisting of several well kno\vn species, all having a similar structure and

the same general form, without using two names for the same object.

The word bear is the generic name, it indicates the genus or family, and

is expressed by the latin word ursus, a bear, in scientific books. The words

white, black, or grizzly, are the specific names—they serve to point out the

species.

The only difference between ordinary and scientific conversation in this

respect is, that in the first we use our native language, and in the other the

dead languages. Thus the American Bears are classified or named as fol-

lows in the two cases :

—

Common Name. Syslemaiic. Translation.

Black Bear. Ursus Americamcs. American Bear.

White Bear. Ursus maritirmcs. Maritime Bear.

Grizzly Bear. Ursus ferox. Ferocious Bear.

Cinnamon Bear. Ursus cinnamomum. Cinnamon Bear. .

The last species is considered to be a mere variety of Ursus AmerU
canus, although some authors are of a contrary opinion.

During the middle ages the learned men published their books in Latin,

and sometimes even in Greek. This circumstance was perhaps the reason

why generic and specific names were originally written in those languages,

and the practice has been continued, we think, with great benefit to the more

wide diffusion of Natural History knowledge. It would be well if there

were but one general language ; men could then read the books of all nations

without the expenditure of the vast time and mental labour of studying

foreign tongues. How many valuable hours would thus be saved ? But



Classification of the Animal Kingdom, 27

since this cannot be, we must resort to the next best substitute and use, so

far as may be practicable, those lauguagues that are the most widely under-

stood.

In the higher institutions of education in all civilized countries, the Latin

and Greek languages are taught. A French, German, or Russian scholar

who had never acquired the English, would not understand the word " bear,"

but ursus he would at once. There is therefore this amount of gain in re-

taining the use of Latin and Greek names, that our discoveries, to some extent

at least, will be more widely understood. Knowledge is the universal pro-

perty of mankind, and he who assists with the greatest effect in promoting

its diffusion, is the greatest benefactor of his race.

The names employed by Naturalists in their systematic classifications

have not always the same meaning as those in ordinary use. Some of the

scientific terms are an improvement, others are not. For the animal so well

known in Canada, " Black Bear," is not a very distinctive appellation, be-

cause there are bears in Europe quite as black as the one which inhabits our

forests. Ursus Americanus, " the American Bear," is also somewhat

objectionable. It would be very proper if there were but one species in

America, but since there are at least three well defined species of American

bears, and one or two varieties, it is certainly not a good name. Ursus mari-

timus and Ursusferox are both sufficiently significant, because the first

lives always upon the sea shore and the second is the most ferocious and

terrible of all bears.

In no department of the science of Natural History have there been

greater difficulties to be surmounted than in that which relates to nomencla-

ture, or the devising of appropriate and significant names. On looking over

any large work, it Avill be seen that a great many of the species have had,

each one of them, a number of different names bestowed upon it by various

authors, and it often becomes a matter of great perplexity to decide which is

the one to be retained.

The rule in such instances is, that the name given by the person who

originally or first described the species and published his description, is to

be adopted to the exclusion of all others. Some authors describe new species

of animals or fossils in so vague and unsatisfactory a manner, that it is next

to impossible to recognize the object by the account they furnish of its pecu-

liarities. Such descriptions will apply equally well to half a dozen or more

species, and therefore do not serve the purpose of defining clearly which was

intended. Difficulties of this nature are common, and many instances will be

pointed out hereafter.

The necessity of using two names, the specific and generic, prevails

throughout all classes of the animal kingdom, both living and extinct, and

as our object is to make ourselves understood, we shall on all occasions where

practicable give the translation of the words employed. Where these have

been derived from the Latin or Greek, it is in general easy enough to furnish

such explanations, but where names of species have been framed out of the

names of obscure places or unknown persons, it cannot be done without
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access to much more extensive libraries thau can be found in this country.

The fossils of Canada are for the greater part of extinct species, and ia

most cases of extinct genera. In order to explain clearly what this means,

we shall refer again to our friends the bears. If by some fatality all the

black bears should perish, then the species would become extinct—agesmight

roll away, but Ursus Americanus would never once be seen in life. If all

the individuals of every species of Ursus should perish, then the genus would

be extinct. In the British Museum there are preserved the remains of several

extinct species of Ursus. There is the Ursus spelczus, or Cave Bear,

whose bones have been found in the ancient caves of several European coun-

tries, and the Ursus priscus, or the first of all bears. Xone of these are

at present in existence, and their species are therefore extinct, but the genua

still survives, and is represented by eight or ten well known and clearly de-

fined species besides several varieties in various parts of the world.

Ou the other hand, Ichthyosaurus, Plesiosaurus, and others, whose

figures may be seen in many of the common school books, are examples of

extinct genera.

No progress of any value can be made in the study of Natural History

without attention to the distinction between genus and species, and to the

principles of classification, and we shall therefore quote in this place the re-

marks of Messrs. Agassiz & Gould, in their recent work upon this subject.

'• Every art and science has a language of technical terms peculiar to

itself. With those terms the student must make himself familiarly acquain-

ted at the outset ; and first of all, he will desire to know the names of the

objects about which he is to be engaged.

The names of objects in Natural History are double, that is to say, they

are composed of two terms. Thus, we speak of the white-bear, the black-

bear, the hen-hawk, the sparrow-hawk ; or, in strictly scientific terms, we
have Felis ho, the lion ; Felis tigris, the tiger ; Felis catus, the cat ;

Canis lupus, the wolf ; Canis vulpes, the fox ; Canis familiaris, the

dog, &c. They are always in the Latin form, and consequently the adjec-

tive name is placed last. The first is called the generic name ; the second

is called the trivial, or specific name.

These two terms are inseparably associated with every object of which

we treat. It is very important, therefore, to have a clear idea of what is

meant by the terms genus and species ; and although the most common of

all others, they are not the easiest to be clearly understood. The Genus is

founded upon some of the minor peculiarities of anatomical structure, such

as the number, disposition, or proportions of the teeth, claws, fins, &c., and

usually includes several kinds. Thus, the lion, tiger, leopord, cat, &c., agree

in the structure of the feet, claws, and teeth, and they belong to the genus

Felis ; while the dog, fox, jackall, wolf, &c., have another and a diflerent

peculiarity of the feet, claws, and teeth, and are arranged in the genus Canis.

The species is founded upon less important distinctions, such as colour

,

size, proportions, sculpture, «fec. Thus we have diflerent kinds, or species, of

duck, different species of squirrel, diflerent species of monkey, &c., varying
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from each other in some trivial circumstance, while those of each group

agree in all theii* general structure. The specific name is the lowest term to

which we descend, if We except certain peculiarities, generally induced by

some modification of native habits, such as are seen in domestic animals.

—

These are called varieties, and seldom endure bevond the cause which occa-

sion them.

Several genera which have certain traits in common are combined to

form afamily. Thus, the alewives, herrings, shad, &c., form a family called

CLUPEiDiE, among fishes ; the crows, black-birds, jays, &c., form the family

CoRviD^, among birds. Families are combined to form orders, and orders

form classes, and finally, classes are combined to form the four primary

divisions of the animal kingdom, namely, the departments.

For each of these groups, whether larger or smaller, we involuntarily

picture in our minds an image, made up of the traits which characterize the

group. This ideal image is called a type, a term which there will be fre-

quent occasion to employ, in our general remarks on the animal kingdom.—
This image may correspond to some one member of the group ; but it is

rare that any one species embodies all our ideas of the class, family, or genus

to which it belongs. Thus, we have a general idea of a bird ; but this idea

does not correspond to any particular bird, or any particular character of a

bird. It is not precisely an ostrich, an owl, a hen, or a sparrow ; it is not

because it has wings, or feathers, or two legs ; or because it has the power

of flight, or builds nests. Any, or all of these characters would not fully

represent our idea of a bird ; and yet every one has a distinct ideal notion of

a bird, a fish, a quadruped, &c. It is common, however, to speak of the

animal which embodies most fully the characters of a group, as the type of

that group. Thus, we might perhaps regard an eagle as the type of a bird,

the duck as the type of a swimming-bird, and the mallard as the typQ of ii

duck."

The following is the sketch of the classification of the animal kingdom

given in the work from which the above is quoted,—this system differs in

some respect from those in general use at present. We shall point out some

of those differences hereafter :

—

The Animal Kingdom consists of four great divisions which we call

Departments, namely,

I. The department of Vertebrata.

II. The department of Articulata.

III. The department of Mollusca.

TV. The department of Eadiata.

I. The department of Vertebrata includes all animals which have an
internal skeleton, with a back-bone for its axis. It is divided into four

1. Mammals (animals which nurse their youner).

2. Birds.
^

3. Reptiles.

4. Fishes.

The class of Mammals is subdivided into three orders.

a. Beasts of prey {Carnivora).
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h. Those which feed on vegetables (Herbivora).

c. Animals of the whale kind [Cetaceans).

The class of Birds is divided into four orders.

a. Birds of prey (Incessores).

b. Climbers (Scansores).

c. Wadei's [Graltatores).

d. Swimmers [Natatores).

The class of Reptiles is divided into five orders.

a. Large reptiles with hollow teeth, most of which are now extinct

[Rhizodonts).

b. Lizards [Lacertans).
- c. Snakes [Ophidians).

d. Turtles {Chelonians).

e. Frogs [Batrachians).

The class of Fishes is divided into four orders.

a. Those with enamelled scales, like the gar-pike Lepidosteug
[Ganoids).

b. Those with the skin like shagTeen, as the sharks and skates

[Placoids).

c. Those which have the edge of the scales toothed, and usually

with some bony rays to the fins, as the perch [Ctenoids).

d. Those whose scales are entire, and whose fin rays are soft, like

the salmon [Cycloids).

n. Department of Articulata. Animals whose body is composed of

rings or joints. It embraces three classes.

1. Insects.

2. Crustaceans, like the crab, lobster, &c. ,

3. Worms.

The class of Insects includes three orders.

a. Those which have jaws for dividing their food [Manducata).
b. Those with a trunk fur sucking fluids, like the butterfly [Sue-

toria).

c. Those destitute of wings, like fleas [Aptera).

The class of Crustaceans may be divided as follows :

—

a. Those fm-nished with a shield, like the crab and lobster [Mala-
costraca).

b. Such as are not thus protected [Entomostraca).

c. An extinct race, intermediate betvv'een these two [Tritobites]

,

The class of Worms comprises three orders :

a. Those which have thread-like gills about the head ( Tubuli-

branchiata).
b. Those whose gills are placed along the sides (Z)orsi6rancA?ai«).

c. Those which have no exterior gills, like the earth-worm [Abran-
chiata).

III. The department of Mollusca is divided into threeclasses, namely

:

1. Those which have arms about the head, Uke the cuttle-fish

[Cephalopoda]

.

2. Those which creep on a flattened disc or foot, like snails [Gas-
teropoda).

3. Those which have no distinct head, and are enclosed in a bivavie

shell, like the clams [Acephala).

The Cephalopoda may be divided into

—

a. The cuttle-fishes, properly so called [Teuthideans).

b. Those having a shell, divided by sinuous partitions into numer-
ous chambers [Ammonites).
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c. Those having a chambered shell with simple partitions {Navr-

tilus).

The Gasteropoda contains three orders :

a. 1'he land-snails which breathe air {Pulmonaia).

b. Tlie aquatic which breathe water {Branchifera).

c. Those which have wing-like appendages about the head, for

swimming [Pteropoda).

The class of Acepiiala contains three orders :

a. Those having shells of two valves (bivalves,) like the clam

{Lamellibranchiata).

b. Those having two unequal valves, and furnished with peculiar

arms {Brachiopoda).

c. Those living in chains or clusters, like the Salpa, or upon plant-

like stems, like the Flustra.—Bryozoa.

lY. The department of Radiata is divided into three classes :

1. Sea-urchins, bearing spines upon the surface {Echinodermata).

2. Jelly-fishes [Acalepha).

3. Polyps, fixed like plants, and with a series of flexible arms.

around the mouth.

The EcniNODERMS are divided into four orders :

a. Sea-slugs, like the bich&-le-mar [Holothurians^.]

b. Sea-urchins [Echini).

c. Free star-fishes [Asteriadce].

d. Star-fishes mostly attached by a stem [Crinoidce),

The Acalepha includes the following orders :

a. Medusae, or common jelly-fishes [Discophori)

.

b. Those provided with aerial vesicles (Siphonophori)

.

c. Those furnished with vibrating hairs, by which they move
[Clenophori).

The class of Polyps includes three orders :

a. Fresh-water polyps, and similar marine forms [Hydroids).

b. Marine polyps, like the sea-anemone and coral-polyp (Actinoids.)

c. A still lower form, allied to the mollusca by their shell [Rhizo-

pods)

.

In addition to these, there are mmiberless kinds of microscopic animal-

cules, commonly called infusory animals [Infusoria,] from their being found

specially abundant in water infused with vegetable matter. Indeed, a great

many that were formerly supposed to be animals ai'e now known to be vege-

tables. Others are ascertained to be crabs, mollusks, worms, &c., in their

earliest stages of development. In general, however, they are exceedingly

minute, exhibiting the simplest forms of animal life, and are now grouped

together, under the title of Protozoa. But, as they are still very imperfectly

imderstood, notwithstanding the beautiful researches already published on

this subject, and as most of them are likely to be finally distributed among

vegetables and various classes of the annual kingdom, we have not assigned

any special place to them.
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ARTICLE III.

—

Fossils of the Potsdam Sandstone j Sea-weeds, Shells^ and

foot prints on the rock at Beauharnois.

The Potsdam Sandstone once existed in the condition of gi-eat beds of

gand drifted about the bottom of the ocean, forming T\-ide flat bars or banks,

and on the shores extensive level sea beaches. A few rocky desert islands,

probably of no gTeat extent, and v/ith a fierce tropical climate, alone marked

the position of the present continent of North America. The seas were

inhabited, for, in the sandstone, we find the remains of what seems to have

been a very remarkable aquatic vegetation, besides a few diminutive shell-

lish and the foot-prints of certain extinct animals, concerning whose organi-

zation there yet appears to be much doubt. All of these shall receive some

consideration in the following article :

—

1. ScomiHus Linearis.

The fossils to which Professor Hall, the greatest of American Palaeon-

tologists, has given the above name, consists of numerous small straight

stems which penetrate the strata of sandstone perpendicularly sometimes to

the depth of one or two feet. Where they are abundant they have the ap-

pearance of a series of small pins or pegs, from \ to \ of an inch in diameter,

driven into the rock. They are in general cylindrical, but sometimes flat-

tened and even striated. As all traces of their internal structure have long

since disappeared, it is impossible to decide with certainty what they may

have been. On the margins of the existing lakes and rivers, we fi-equently

Dieet with localities where in the shallow water fields ef straight reeds are

growing with their heads above the surface. Were the intervals between

these to be filled with sand and be converted into rock, the strata would

doubtless present the appearance of those beds of sandstone which are found

to be penetrated by scolithus. Professor Hall considers them to be the re-

mains of aquatic plants. Others are of opinion that they are holes made in

the sand before its consolidation by worms. The fossil occurs in the sand-

stone in the State of New York, and also in Canada, at Beauharnois—in

the Township of Landsdowne, in the County of Leeds, and in several other

places.

The generic name Scolithus is from the Greek " Scolax" a worm :

linearis Latin, linear or line-like.

In the neighbourhood of the City of Ottawa there are frequently found

large boulders of Sandstone which are penetrated by similar straight tubes,

but of much greater dimensions. Some of these are four inches in diameter

and pass through rounded masses of the rock five or six feet in thickness.

—

They resemble the trunks of small trees rather than petrified marine plants;

As nothing, however, remains to be seen but the straight cyhndrical stemSj

they cannot be referred to any particular family of the vegetable kingdom.

The boulders appear to be Potsdam Sandstone, but we are not aware that

these large fossils have yet been discovered in the undisturbed beds of the
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formation ; and as most of the loose masses of stone which are to be seen

strewn about the surface of Canada have been transported from a greater or

less distant source, it is barely possible that they may belong to rocks of

some other age.

2. Genus Lingula.

The Lingular constitute a genus of small shell fish, several species of

which are living in the seas of the present day. Unlike the more com-

monly known tribes of animated nature, these now under consideration

have not the power of free locomotion, but are attached or anchored as it

were, by means of a slender flexible stalk, so contrived as to chain the

animal to one spot, on the bottom of the sea, throughout its life. Incon-

sistent as it may appear Avitli our general ideas of what a living creature

should be, with reference to its powers of motion, a very considerable

portion of the oceanic races are not free, but permanently fixed or grow

like a plant to the ground. Of the mollusca thus constituted, some have

one of their shells firmly cemented to the bottom, probably by means of an

exudation from the shell itself, which afterwards hardens—others by a

bundle of hair-like filaments, called a byssus, that issues from the interior

and becomes attached to a rock or floating piece of timber, while those of

a third tribe are provided with a short stalk, somewhat like that of a flower

in form and flexibility. The Lingulm are of the latter class. In the

collection of the Silurian Society at the City of Ottawa, there are two

specimens of the *' duck Lingula," Lingula anatina, lately procured from

the Indian seas, which have this stalk or pedicle, as it is called, preserved

and still attached to the shell. The largest of these specimens is 1| inch

in length, \ of an inch in breadth—of a light brownish colour, and in shape

somewhat like a duck's bill, whence its specific name. The pedicle issues

out from the interior, through the beak, or the part corresponding to the

smaller pointed extremity of the small fossils figured below. It is three

inches in length, and one quarter ofan inch in breadth, semi-transparent, and in

appearance like a dried flat sinew from some quadruped. In its living state,

this pedicle is said to be cylindrical, and of the size of a small straw, but

flexible and contractile. It confines the animal to a circular space, upon

the bottom of the ocean, the diameter of which, in the case of Lingula

anatina is only about six inches. Within this limited domain, the duck

bill Lingula spends the w^hole of its life, subsisting upon such minute

articles of food as may be wafted by the currents, or otherwise brought

within its reach. Its diet consists most probably of the smallest animal-

cule or particles of vegetable matter difilised through the water. The

valves, or the two shells, open at the larger extremity, opposite the beak,

and while feeding there are protruded two slender flexible arms, fringed with

delicate hair-like filaments, called cirri, which, by constantly vibrating,

cause a current to flow in the direction of the mouth, situated within the

cavity formed by the two shells. The possession of those arms has

obtained for the class to which the genus Lingula belongs, the name of

3
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Brachiopoda, or arm-footed animals. It comprises about 40 genera,* ancf

more than a thousand species, f All of these are extinct, except about

seventy species, living in various parts of the existing seas. There arc

seven existing species of the genus Lingula known on the coasts of India^

the Philippines, Moluccas, Australia, Feejees, and Sandwich Islands,

There are about forty extinct species of the same genus described, and

they are distributed through all the formations from the Cambrian up to the

surface.

Two species are mentioned as occurring in the Potsdam sandstone-

They are the following :

Fig 1. Lingula prima.

2. Lingula antiqua.

The first of these, Lingula prima, is about i^the size represented in-

Fig. 1. It is of an oval shape, obtuse at both ends, but more broadly

rounded at the base than at the beak or upper extremity of the above

figure. The surface is marked by faint concentric lines, and by a few

concentric wrinkles in some specimens. From the base to the beak it is

also marked by fine striae, extending up and down the fossil in that

direction. In some cases the latter marks are more distinctly visible than

the concentric lines ; but in. others both are equally apparent.

I^rofessor Hall states that " this fossil is for the most part rare, even

in the Potsdam sandstone, though at Keesville, in Essex County, (State of

New York) it is abundant, forming distinct laminae in the rock, like films

of carbonaceous matter." We are not aware that it has been yet

discovered in Canada.

The next species, Lingula antiqua, is longer than the other and more

pointed towards the beak. The base is broadly rounded, and its surface

marked by fine concentric lines, but according to Prof. Hall, no longitudi-

nal striae are visible.

Mr. Murray, of the Geological survey of Canada, says that this^

apecies occurs in the Potsdam sandstone, on Lot 22, in the 9th Concession

of the Township of Bastard, in the County of Leeds, and also on Lot No.

11, in the 11th Concession of the Township of Landsdowue, in the same

* See Davidson's classification of the Brachiopoda, in the TOliune of the

Palaeontographical Society for 1863, page 50.

f WooJvrard'a Manual of the Moilueca, page 214,
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Couuty. In both of these localities it is associated with Scolithus

linearis.

" Lingula," Latin, a tongue ;
" prima," the fii-st ;

" aniiqua,'*

ancient.

3. Fossil Foot-prints.

The fossils of the Lower Silurian rocks are all of them, so far as is

yet known the remains of animals which were confined by their organization

to an aquatic life. The mollusks, corals, echinoderms, and trilobites of those

ancient formations are all of marine species, but in the Potsdam sandstone

which is now considered by some geologists to belong to the Cambrian,

there have been found in Canada the tracks of a creature that was

o\idently an air breather. Perhaps none of the relics of the tenants of the

primeval seas have excited so much interest as these extraordinary and as

yet unexplained foot-prints.

They are so far from resembling anything yet seen in the formations

lying im.mediately above, that persons familiar with the fossils of the Chazy,

Black-river, and Trenton-limestones can scarcely look upon them without

suspecting that they are traces of a type of life that belonged to an age

widely disconnected by its organic forms from the Lower Silurian. The

Lingulae above figured, it is true, are somewhat similar to species which

occur in the Trenton-limestone, but then the fossils of this genus, although

ranging through all the formations, do not assist materially in giving a

marked aspect to any. We shall here give a short account of the discovery

and principal characters of these remarkable impressions.

In 1847, the late Mr. Abraham, then Editor of the Montreal Gazette,

announced in his paper that the tracks of a tortoise had been discovered in

the sandstone at Beauharnois. He supposed this rock to be the

equivalent of the old red sandstone, and, as previous to the publication of

his notice no remains of reptiles had been found in formations of so ancient

a date, these were regarded by him as particularly interesting. Mr.

Logan's attention was afterwards drawn to the discovery, and he soon not

only settled the question as to the geological age of the formation, but also

had specimens conveyed to England and laid before the Geological Society

of London. Professor Owen, in a short paper, read in April, 1851, before

the Society, expressed an opinion that the track was that of a fresh water

tortoise, but afterwards having been furnished with other and better

specimens, concluded that the creature more probably was an articulated

animal, and perhaps a crustacean, the class to which our mode^'n crabs and

lobsters belong. The localities where these traces of ancient life have been

found in the greatest abundance, are situated in that belt of the Potsdam

sandstone which crosses from Lake Champlain northerly to the Ottawa

above Montreal. There are here large areas consisting of flat surfaces, like

so many floors of rock, on M'hich the tracks are seen winding about, and

sometimes crossing each other. Each track consists of two rows of foot-

prints, with a groove in the rock, about half way between the rows, as if the

animal had dragged something after it. The rows are from four to seven
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inches apart and each corresponds to the impressions made by the feet upon

one side of the animal. The wood cut (Fig. 3) is copied from one of the

large engravings in the jour-

nal of the Geological So-

ciety for 1853. It repre-

sents, on a small scale, the

tracks of the species which

Professor Owen has called

Protichnites septemnota^

tus, or the " seven marked"'

Protichnites. In the ori-

ginal, the width of the

track measured across from

the outside of the rows of

foot-prints, is five inches.

The length of the portion

figured in the journal is 21^

inches. «

This species appears to

have been a small animal,

fiat like a tortoise, but with

seven legs upon each side.

In walking, the foot-prints

made by the feet upon one

side of a quadruped, are

never opposite those made

by the feet of the other

side. But in the tracks of

Protichnites they appear to

be exactly opposite. It is

difficult to understand how

this could be effected, un-

less we suppose the animal

to rest itself between every

step upon the ground, and

raise all its legs, move them

forward and put them all

down at once, in the way

that several men in a boat

raise all the oars at the

same time. It seems thus

to have rowed itself, as it

II

were, along the sand. If

U such were its mode of pro-

;
jrression,, then between every step we should expect to find the groove made

'

by dragging it^ body along deep, where the whole weight rested upon the
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sand, and shallower while partly raised by the legs in each move forward.

Accordingly, Mr. Logan states, " a feature common to all the grooves ii?.

that each repetition or homologue of the foot-prints is accompanied with

a deepening and shallowing of the grooves, giving it the appearance of

a chain of shalloio troughs, which, when the impression is light, are

separatedfrom one another by intervals of the ungrooved surface."

The foot-prints of all the tracks are small and sharp, as if made with a

pointed instrument, like the hard sharp extremities of a crab's claw, and

instead of seven legs upon each side the animal may have had only two,

three, or four, wath two or three points at the end of each. Whether this

was so or not cannot be yet determined.

In another kind of these tracks the groups of impressions are not

opposite, but appear as if the animal had moved the legs upon one side, and

then those of the other alternately, throwing itself forward a little each

time, with a waddling motion, and making with each move, a plunge in the

sand, Professor Owen has given to these last mentioned tracks the name

of Frotichnites alternans. In another species there are eight prints

instead of seven. Another shews three grooves, as if the animal had partly

floated in the water, dragging its legs by its side. In one, where there is a

bend in the track, the median groove verges to the outside of the turn and

partly obliterates some of the foot-prints. This track appears to shew that

the median groove was made by the tail rather than the body of the animal.

In Professor Owen's paper above cited, he has classified these tracks into

six species, as follows :

1. Protichnites septem-nofatus, (seven marked.)

2. Protichnites octo-notatus, (eight marked.)

3. Proiichnites latus, (broad.)

4. Protichniies multinotatus, (many marked.)

5. Protichnites lineatus, (linear.)

6. Protichnites alternans, (alternate.)

In discussing the probable nature of the animal by which these tracks

were made, he states in substance that three replies or suppositions may be

given. 1st, Either each print was made by the extremity of a single limb,

which would give either seven or eight pairs of legs to the animal, according

to the species ; or, 2ndly, certain pairs of the limbs were bifurcate, as in

some insects and crustaceans, another pair or pairs being trifurcate at their

extremities
; and each group of impressions was made by a single so-subdi-

vided limb, in w^hich case we have evidence of a remarkably broad and short

hexapod or six legged creature ; or, 3rdly, three pairs of limbs were bifur-

cate, and the supplementary pits were made by small superadded limbs, as

in some crustaceans
; or, 4thly, a single broad fin-like member, divided at

its border into seven or eight obtuse points, so arranged as to leave the

definite pattern described, must have made the series of those groups, by
successive applications to the sand. He thinks the latter hypothesis the

least probable of all, and with respect to the first, says, '' I confess to much
diificulty in conceiving how seven or eight pairs of jointed limbs could bo
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aggregated in so short a space of the sides of one animal ; so that I ineline

to adopt as the most probable hypothesis, that the creatures which have left

these tracks and impressions on the most ancient of known sea shores, be-

long to an articulate and probably crustaceous genus, either with three pairs

of limbs employed in locomotion, and generally divided to accord with the

number of prints in each of the three groups, or bifurcated merely, the supple-

mentary and usually smaller impressions being made by a small and simple

fourth, or fomih and fifth pair of extremities."

'•' The Limulus, (King crab.) which has the small anterior pair of

limbs near the middle line, and the next four lateral pairs of limbs, bifurcate

at the free extremity, the last pair of lateral limbs with four lamelliform

appendages, and a long and slender hard tail, comes the nearest to my idea

of the kind of animal which left the impressions on the Potsdam Sandstone."

He states that the animal mored forward, not sideways like some of the

crabs, and that in his opinion the median groove was formed by a caudal

appendage rather than by a prominent portion of the under part of the body.

" What further conjectures," says the learned professor, " the contemplation

and comparison of the several series of foot-prints from the Potsdam Sandstone

have originated in m.y mind, I do not deem it very helpful to their full

understanding at present to record. The imagination is baffled in the at-

tempt to realize the extent of time past since the period when the creatures

were in being that moved upon the sandy shores of that most ancient Silu-

rian sea ; and we know that, with the exception of the microscopic forms of

life, all the actual species of animals came into being at a period geologically

very recent in comparison with the Silurian epoch. The de^dations from the

living exemplars of animal types usually become gi-eater as we descend into

the depths of time past ; and of this the Plesiosaur and Ichthyosam- are

instances in the reptilian class, and the Pierichthys, Coccosteusy and

Cephalaspis in that of fishes. If the Vertebrate type has undergone such

inconceivable modifications during the Secondary and Devonian periods,.

Avhat may not have been the modifications of the Articulate t}-pe during a
period probably more remote from the Secondary period than this is from

the present time ! In all probability no living form of animal bears such a

resemblance to that which the Potsdam foot-prints indicate, as to afford an

exact illustration of the shape and number of the instruments and of the

mode of locomotion of the Silurian Proiichnites. These most precious

evidences of animal life, locomotive on laud, of the oldest known sedimen-

tary and unmetamorphosed deposits on this planet, have been, I am well

aware, far too inadequately described in the paper which I have the honour

to submit to the Society. They offer characters which require more time

for their due scrutiny and greater acumen and powers of interpretation than

liave hitherto been bestowed upon them. The symbols themselves are dis-

tinct enough. Old Nature speaks as plainly as she can do by them ; and if

we do not fully thereby read her meaning the fault is in our powers of

interpretation. In the present attempt I can, however, truly aver that I

bestowed upon it all the leisure at my command, and have applied my best
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.'aljilities in the endeavour to fulfil my obligations to their discoverer, and to

•satisfy the generally expressed wishes of the Society."

From the above remarks of Professor Owen, one of the most profound

comparative anatomists of the age, it will be seen how much mystery still

remains to be cleared away from the fossil foot-prints at Beauharnois. Not

•a vestige of a bone or shell, or any other organic substance, has yet been

seen, which can throw any additional light upon the subject. The Potsdam

sandstone extends over large areas of the settled portions of Canada, and

we would recommend all those interested in Natural History, and who may

reside either upon or in the vicinity of the formation, to examine carefully

every exposure of the rock in their neighbourhood. He who is the first to

discover a Protichnites will have his name handed down to posterity

tlu'ough we know not how many future geological ages.

In conclusion, we have only to add, that Protichnites is from the

Greek Protos, the first,

—

Ichnos, foot-print, or track,—and Lithoi, stone.;

literally—The first stone foot-priuts.

ARTICLE IV.—On some of the characteristic fossils of the Lower Silurian

RocJcs of Canada.

In the last article, we have seen, that from the Potsdam sandstone, a

formation 300 feet in thickness, and which probably required a prodigi-

ously long period of time for its accumulation, only a few species of fossils

have been procured. We are not, however, to conclude from this circum-

stance, that the seas in which this ancient rock was formed, were as thinly

inhabited as the scarcity of its organic remains appears to indicate. It is

well known that in the tropical oceans of the present day, where marine life

is most abundant, beds of rocks are in the process of being formed, in which

no petrifactions can be discovered. Were some future geologist to judge

of the condition of the neighbouring waters, with respect to their animated

contents, merely upon such grounds, he might decide that the Pacific was

an ocean without corals, mollusks, fish, or other living creatures, while we

Imow that no part of the world is more profusely stocked with animated

beings . For aught we know, therefore, the seas of the Potsdam sandstone

period may have been full of marine animals, and all that we can say upon

the subject is, that if it were so, then their remains have not been preserved.

The Calciferous sandrock, which reposes upon the Potsdam sandstone,

is also comparatively barren. Its fossils are not numerous, and they are

almost always in a very bad state of preservation. When, however, we

ascend to the next overlying formations—^the Chazy,—Birds-eye,—Black-

river, and Trenton limestones, we abruptly meet with strata packed full of

organic remains. If the previous seas were but sparsely inhabited, as some

geologists believe, then about the commencement of the formation of these

limestones, the water must have been suddenly fiUed with overwhelming
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numbers of living things ; fossil plants, corals, echinoderms, mollusks and

trilobites are to be found in greater or less abundance wherever these

remarkable rocks are exposed upon the surface. The whole country

between the rivers Ottawa and St. Lawrence, comprisingthe greater portion

of the Counties of Carleton, Kussell, Prescott, Glengarry, Dundas, Stor-

mont, Leeds, Grenville, and also small areas in Lanark and Eenfrew, are

overlaid by enormous sheets of those limestones from 200 to 600 feet in

thickness, crowded full of organic remains. There are vastly more

animals buried in one cubic mile of the Trenton limestone than there are

living at any one time upon the whole continent of America. They are all

of extinct species,—nearly all of extinct genera, and many of them, such as

the cystideans, orthoceratites, and trilobites, of orders which became

wholly exterminated, myriads of ages since.

In the following article we shall give figures and descriptions of some
• of the most abundant and easily recognized species.

Fig 1. Orihis testudinaria. Fig 2. Leptena sericia.

Orthis testudinaria.—Fig 1 represents a common species of Orthis, s

genus which consists of small fossil bivalve shells, generally of a circular shape,

and with one valve more flattened than the other. In this species, the ven-

tral valve above figured is the most convex or rounded of the two. At the

upper side or upon the hinge line it projects into a small sharp or moderately

obtuse beak. The dorsal valve is nearly straight along the hinge line, flat-

tened or but slightly convex, and in most specimens with a shallow depres-

sion which extends from the centre above to the base. The smfaces of both

valves are covered with fine elevated lines or ridges Avhich radiate from the

beak downwards and outwards. Towards the margin these lines bifurcate,

and in very perfect specimens are crossed by numerous delicate concentric

thread-like strise. Often the circular margin at the base is thickened, and

appears as if several shells were laid one within the other.

This little fossil is usually of the size of Fig 1, or somewhat less, and

the specimens are most frequently found with the valves united and closed

in their natural position. It is the most abundant of all the species of this

genus found in the Lower Silurian rocks. It is generally seen partly im-

bedded in the surfaces of the strata of limestone, but often when it occurs in

the shale between the beds of the rock it can be obtained perfectly separated

and in great numbers. It has a very wide geographical range, as it is found

abundantly in the Lower Silurian rocks of Europe, as well as in those of

America. Professor Hall says, " a comparison of a Swedish specimen of
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Orihis testudinaria with those of New York shews no essential difference

;

the former being a httle more elongated, and the dorsal valve more convex

than in the prevailing forms of the Trenton Limestone." In England it is

found in the Llandeilo and Caradoc formations of the Lower Silurian. In

Canada it ranges from the Black Kiver Limestone upwards, through the

Trenton Limestone, Utica Slate, and Hudson River group. In the Utica

Slate it is rare, and most abundant in the Trenton Limestone.

The generic name Orihis is from the Greek Orthos, " straight," in

allusion to the straight hinge line. The specific name testudinaria is from

the Latin testudo, a '' tortoise," this species having a fanciful resemblance

to a tortoise. In the earlier works of the American Geologists, this fossil is

called Orthis striatula, and it is also so named in Sir Roderick Murchison's

new work, Siluria. It thus appears that there yet remains some difference

of opinion as to the correct appellation of the species.

Leptena sericia.—All the species of the genus Leptena have a

straight hinge line, and consist of two thin valves, one of which is convex,

or rounded, and the other either flat or concave. The small engraving, at

the right of Fig. 2, is a section through a specimen of L. sericia from

the beak to the base, and shows how one valve is bent and fits into the

corresponding outward curve of the other.

This species is very broad and straight along the hinge line ; its width

being usually more than twice its length. The ventral valve is convex ; the

dorsal concave, and the surface is marked by fine striae, which are even and

uniform, or alternating with stronger ones ; striae increasing in numbers

towards the margin, granulate or papillose ; crossed by a few lines of

growth ; surface shining." " This beautiful and abundant little shell is

readily distinguished by its almost perfectly semi-oval form, with fine

papillose striae, alternating with stronger ones ; the latter are often obsolete,

and the surface appears uniformly striated.

Very abundant in the Trenton limestone ;—Hudson river group, and

more rare in the Clinton group. Speaking of this and other species. Sir R.

Murchison says, " of the two species of Leptgena which are prevalent in the

lower division, the most frequent is L. sericia ; w^hich occuiTing in

swarms among the slates of Snowdou, is also frequent in the Caradoc

Sandstone of Shropshire and of the Malvern Hills ; whilst the L. tranver-

salis, published originally as a fossil of the Wenlock shale, is now found in

Llandeilo formation of Wales and Westmoreland. The former of the two

last mentioned species has indeed an universal range ; being known in

Russia, Scandinavia, Central Germany, the British Isles and America.

Leptena is from the Greek, Leptos, thin ; Sericia, Latin, silken, io

allusion to the shining or silken exterior of the shell.
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Fig. 3. Fig. 4. Fig. 5.

Fig. 3.

—

Murchisonia gracilis.

" 4.

—

Pleurotomaria umbilicata.

" 5.— View of the under side of Pleurotomaria umbilicata.

Murchisonia gracilis is a long slender spiral shell, generally about

the sizo and of the form represented in figure one. The number of the

whorls or turns made by the shell is from eight to ten. They are regularly

rounded, and crossed by fine striae, only to be seen in perfect specimens, and

which extend in a direction up and down the shell. From the outside of

the aperture a flattened band ascends in a spiral com-se to the apex, following

the centre of the whorls. Neither this, however, nor the striae are to be

seen, except upon specimens that are perfectly preserved. The fossil is

usually found in the condition of casts, that is where the shell having been

imbedded in the rock, has decayed, leaving an empty cavity or mould of its

shape. This having afterwards been filled up -vsith stone, gives a cast of

the shell, nistead of the petrified shell itself. Such specimens sometimes

only present the form of the interior of the fossil. In certain localities,

such as at the Chaudiere Falls, at the City of Ottawa ; at Paquette's Eapids,

in the Township of Westmeath, and at the third Chute of the Bonuechere

river, in the County of Renfrew, it is quite common, in the Black Eiver

and Trenton limestones. It is also found in the Hudson River group, but

we have never heard of its occurring in the Utica Slate.

The genus Murchisonia was so named in honor of Sir Roderick Mur-

chison, at present the Director of the Geological Survey of Great Britain,

and the author of several magnificent works upon the Silurian rocks. It

was he who first worked out the Geology of those formations, and gave them

the name they now bear, and all the subsequent labours of geologists, in

this part of the series, are based upon the results of liis researches. The

specific name of this species is, in Latin, gracilis, " slender." The genus

contains a number of other very beautiful species, some of which shall

receive due notice in this journal.

Pleurotomaria umbilicata.— This is another fossil usually found

in the condition of casts. The above figure 2 represents very correctly

a specimen from the Barrack Hill, at the City of Ottawa. In this specie
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there are three elevated ridges or keels which follow the spiral curvings of

the whorls, and produce the angular form seen in the figure. The first of

these is situated at the bottom of the whorl, and the side of the shell rises

perpendicularly from it to the second placed upon the upper and outer mar-

gin—thence there is a curve still upwards, but inwards to the third keel.

—

Above the first whorl, only two of the keels are visible, the other being

buried in the spiral suture between the whorls. The number of whorls or

volutions is about four, but some specimens shew more than these. This

fossil is seldom found in a perfect state, but even the iragments are easily

recognized after a little practice. Figure 3 shews the under-side of a speci-

men, with the umbilicus or cavity in the centre, around which the whorls

are twisted.

The perfect shells of this genus have a notch more or less deep in the

outer margin of the mouth or aperture, and hence the name Pleurotomaria,

from pleura, side ; and toma, a notch. The specific name of this species

was given in allusion to the deep umbilicus. It occurs very commonly in

the Black Eiver and Trenton Limestones.
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Fig 6. Cyrtolites ornatus. Fig 7. AmbonycMa radiata.

The first of the above named fossils, like the two preceding, is the shell

of a gasteroped, the class of which the existing land snails are well known

examples. It is a thin symmatrical shell, and is in its form simply an angu-

lar tube, partly coiled up at its smaller extremity. There is no spire, as in

the snails, but each side of the coil is equally depressed. The volutions are

two or three,—there is a sharp keel on the back and a deep groove on the

ventral or inside, next the whorls. The sides are also augulated, and the

aperture of a quadrangular shape. The dorsal slopes are marked, says Pro-

fessor Hall, " by strong transverse ridges, which extend to the angle at tiie

sides of the volution ; the surface is marked by fine transverse strise, the

spaces between which are crossed by fine curving ones, giving the surface a

cancellated or pitted appearance."

'• This fossil usually occurs in the form of casts of the interior, which

preserve the form of the shell, the dorsal carina, and the transverse ridges,

but not the finer sculpture of the surface." In the perfect specimens, the
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whorls touch each other, but in those which are badly preserved, they are

separate, as shewu in the above jQgure. This very interesting and often

beautiful fossil is not found in neither the Trenton Limestone or Utica Slate,

being confined to the Hudson Kiver group. Specimens have been procured

at Toronto. In the Trenton Limestone there are several other species of

this genus also very beautiful in their form and sculpture."

The generic name is from the Greek, Kurtos, curved ; and Liihos,

stone. Ornatus, Latin, ornamented.

Ambonychia radiata is one of the most common and characteristic

fossils of the Hudson River group. In the system of classification given on

page 31 , this and the next following species would rank among the AcepJi-

ala or headless mollusks, of which the common clam-shells of our rivers and

lakes are members. Fig 7 is the usual form, although it is frequently much

smaller, and not so acute above. The surface is marked by from twenty-

five to forty strong radiating ridges which are somewhat flattened upon the

top and crossed by fine concentric striae. The grooves between are rounded

on the bottom, and half the width of the ridges.

The name Ambonychia is from the Greek Ambon, the boss of a shield,

and Onyx, a claw in allusion to the rounded and claw shaped beak of some

of the species, " Radiata,'' radiated. This fossil is abundant m the Hudson

River group, but is not found in any other formation. It was originally

called Pterinea carinata, and is often quoted by that name in different

works.

Fig. 8.

—

Modiolopsis modioloris.

This fossil abounds in the Hudson River group, being characteristic of

the central and higher portions of the formation. It is of an exceedingly

variable form, and is thus described by Professor Hall :
" Somewhat

obliquely oblong-ovate, narrowed before, expanded and obliquely truncated

posteriorly, basal margin usually contracted or slightly arched upwards
;

cardinal line extended straight, or slightly curved ; beaks moderately prom-

inent near the anterior extremity ; an oblique scarcely defined ridge,

extending from the posterior basal margin ; surface marked by concentric

undulations
; muscular impression distinct close to the anterior extremity."

In the above figure the narrow end on the left is the anterior, and the other

the posterior extremity of the shell. In the living animal, the head and

mouth occupied the small end, and hence it is called anterior.

Prof Hall further states, that, "the fossil presents considerable

variation in form, which has given rise to the establishment of several

species, founded either upon natural or accidental characters. The
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more extreme forms miglit be regarded as distinct, did we not find

numerous intermediate ones, showing a gradation from one to the other.

The shells, more or less convex, depending on pressure, which sometimes

obliterates the prominent oblique elevation extending backwards from the

beak. Owing to the same cause, also, the beak is more or less prominent
;

and the pressure in different directions changes the form of the shell.''

This fossil is everywhere found in the central and Jiigher part of the

Hudson River group. It occurs at Toronto. In England it is not

uncommon in the Caradoc sandstone.

Fig. 9. Fig. 10.

Fig. 9

—

Isotelus gigas.

" 10

—

Calymene senaria.

The two trilobites above figured, appear to have swarmed in prodigious

multitudes in the seas of the Trenton limestone period. Judging from the

abundance of their remains in every part of the great bed of sediment,

which constitutes the formation, the ocean was continually filled with shoals

of these creatures, similar to the thickend droves of herring and mackerel

which are to be met with in the Atlantic at the present day. There were

no true fish, or such as have an internal bony skeleton, but in company with

the trilobites great numbers of orthoceratites—marine animals, with their

bodies inclosed in long tube-like chambered shells, and their heads furnished

with powerful arms for capturing their prey, ruled with unlimited sway over

all the less formidable tribes of that ancient deep. These two tribes, then

the reigning powers among the living things of this world, were in full

bloom of strength during the Silurian epoch, but shortly after began to

decline, and finally disappeared for ever, about the time of the commence-

ment of the carboniferous period. The most abundant form in the earlier

Silurian ocean of America, was the Isotelus gigas, a figure of which, upon

u reduced scale, is given above. All that remains to us of this extraor-

dinary animal is the crustaceous jointed armour with which its head, back

and tail were covered. The same remark applies to all the trilobites. It is

only the shelly upper covering that has been preserved, while no traces of

parts which might show the form of the abdomen, feet, or other organs upon

the under side, have ever been discovered, and, consequently, we are as yet

totally without any, save conjectural ideas upon the principal portion

of their structure.
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Isotelus gigas is of an oblong oval form, the two extremities bein^

about equal. The middle portion, or the thorax, as it is called, consists of

eight articulations or segments, which at their ends are slightly curved for-

ward and flattened to a thin edge upon their anterior side. The tail, the

lower portion of Fig 9, is smooth elevated in the centre, and gradually de-

clining to the margin all round. This part of a trilobite is called the pygi-

dium by pateoutologists, and is, in most species, furrowed with grooves in

such a manner as to render it somewhat difficult to determine where the line

between it and the thorax should be drawn. In tliis species it is so distinct

that no such question can arise. The head is composed above of three

pieces, the two outer portions called cheeks, and the central the glabella.

—

The latter is but slightly convex in this species, but in others, it is elevated

and variously lobed. The sutures or lines of division between the cheeks

and the glabella, stai't from the middle of each of the side lobes of the body

and curve inwards to the lower corner of the eye, then form a short semicir-

cle half round that organ and thence proceed with an outward curve to the

centre of the front part of the head. The eyes are prominent in perfect

specimens, and in the shape of a crescent with the angles rounded. The

greater number of the species of this race are strongly trilobed by two deep^

nearly parallel furrows, which extend from the head to the extremity of the

tail. In /. gigas only the thorax is much trilobed—the furrows being but

obscurely visible on either the anterior or posterior extremities.

Fig 11 represents a part of / gigas, called

the hyposioma, an organ which appears to have

been analogous to the lahrum. or upper lip of the

insects of the present day. The hypostoma is

often found separated from the other portions of

the trilobites. The one figiu-ed, belonged to an /.

gigas of medium size. Much larger specimens

are occasionaly met with, but generally they are

smaller.

Fig 11. Hypostoma of Isotelus Gigas.

In the Trenton Limestone fragments of this great trilobite have the

appearance of smooth or slightly punctured pieces of black shell. The head

and tail are the parts most frequently found perfect, and are easily recog-

nized ; but good specimens with all the parts in their natural connection

are exceedingly rare. It is said that they have been seen eighteen inches in

length, but from four to eight inches appears to be the prevailing size in our

Canadian rocks. Isotelus gigas commenced its existence about the period

of the Black River Limestone, and disappeared from the seas at the close of

the Trenton limestone epoch. The generic name is from the Greek, " isos,'*

equal ; and '' telos," end ; in allusion to the equal extremities of the animal^

" gigas," a giant.

Calymene senaria.—This fossil is very distinctly divided, from one

end to the other, into three lobes, and thus presents in full perfection tha

characteristic feature which gave name to the race. The specimens are of
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an elongated oval form, tapering gradually from the head to the tail. The

thorax consists of thirteen segments, each one of which is flattened to a

sharp edge on the anterior side, near its extremity, and slightly curved

forward, as in Isotelus gigas. In perfect specimens, the central lobe of the

body is much elevated, and forms a strong, rounded serai-cylindrical ridge.

The segments of the side lobes are each of them provided with a triangular

projection, with its point directed forward, as may be seen in the figure.

They are also abruptly bent down at half their length, and near their

extremities curve a little outwards. The central lobe of the pygidium or

tail, consists of seven segments, and the lateral lobes of four or five each
;

these latter are flattened and marked with a small groove along their

centres, so that each generally has the appearance of two. A small

portion at the extreme point of the tail is not grooved. At the base

of the head a strong furrow extends from one angle across to the

other, and causes an elevated border upon the posterior margin, which

might be readily mistaken for one of the segments of the body. The

glabella is much narrower at the front than at the base, and divided into

three lobes, on each side. The front lobes are, at least in some specimens,

obscurely divided each into two others. The fxont of the head is turned up

into a broad beak. The eyes are small and situated nearly opposite the

second lobe of the glabella, and the whole surface, in perfect specimens, is

rough, with small irregular granules. This species very much resembles

the celebrated Calymene Blumenbachii, figured in all elementary books,

upon the science of geology, and is, in fact, considered by some authors to

be the same. It does not, however, agree with the figures given in the

best European works, particularly in the structure of the front part of the

head. In the English fossil, the glabella extends quite to the margin, but

in ours there is a space of about one eighth of an inch in specimens of the

size of Fig. 10, between the elevated beak and the rounded front lobe of the

glabella. This character alone certainly appears sufficient to warrant a

separation of the species. The specimen above figured was found in the
,

Trenton limestone, at the Chaudiere Falls, near the City of Ottawa. The

central lobe has been flattened by pressure, so that it appears wider than it

would be, had it been preserved in its natural shape. The sides are also a

little bent under the body. The specimens of this locality are, most of them,

of the above dimensions, although separated heads are occasionally found

much larger.

Calymene, Greek, " concealed," senana, " ancient."
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ARTICLE V.— On the Crinoidea or Stone Lilies of the Trenton Limestone,

with a description of a new species.

"We pass now to the examination of a very beautiful class of fossil ani-

mals, of which the Canadian rocks have furnished some of the most magnifi-

cent and interesting specimens yet discovered. The European species have

been long known under the various titles of Stone Lilies, Encrinites. or Cri-

noidea, and although their remains in a very fragmentary state, are per-

haps the most abundant of all fossils, yet specimens approaching to perfection

are comparatively rare. Few collectors have had the good fortune to dis-

cover half-a-dozen of those highly prized pala^ontological jewels.

In the Trenton Limestone in the neighbourhood of the City of Ottawa,

a large number, nearly three hundred—many of them with all their parts,

even to the delicate hair-like tentacula which fringed their branching arms,

have been collected in a very good state of preservation within the last few

years. They constitute between thirty-five and forty new species, and more

than one half of them are of genera, hitherto unknown.

This is a very large number to be found in any one formation, and it

would thus appear that that portion of the Silurian ocean which covered

Canada during the epoch of the Trenton Limestone, was particularly well

adapted to the nature of those animals and also to the preservation of their

remains. There is plenty of evidence to show that as many as twenty species,

some of them of a widely different structure from others, were all living

together within an area of two hundred vards in diameter at the same time.

That number of species has been collected from the surface of a single bed

of the limestone which can be traced uninteruptedly for a greater distance

alono- the clifts upon the shores of the Ottawa. Li the midst of these, or

scattered about in little groups, among them, were also eight or ten species

of Cystideaus—animals closely allied to the crinoids in their structure, but

mounted upon a much shorter stem. The long stalks of the crinoids raised

their heads generally from two to four feet above the bottom, while none of

the cystideans attained a greater height than from three to six inches. The

two tribes appear not to have been enemies of each other, because they

srrew tosrether in submarine fields of considerable extent ; the encrinites

towering above and overshadowng, as it were, their more humble companions.

As we shall have occasion in this journal to describe some of these

fossils, it seems proper in this place to give a general outline of their

structure.

The Crinoidea were, at least the gTcater numlier of them, of an

oval shape, and covered by an armour of small flat plates, which were

always of an angular form, and accurately fitted together, so as to enclose

the animal completely, like an egg in its shell. Attached to one end was a

long flexible stalk, and in or near the centre of the other extremity, a small

aperture which served the purpose of a mouth. Around the mouth there

were arranged in a circle a number of arms more or less branched in the
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lifTcrcnt species, and fringed on the inside with two rows oftentacula, which

most probably, with the arms, were used in capturing such food as the

crinoid subsisted upon-

The stalk, at its lower end was attached to the bottom of the ocean, and

supported the animal like a flower upon its stem. Such is a general des-

cription, which will apply to all the true encrinites. When examined in

detail, however, the covering of a crinoid will be seen to consist of a

number of flat angular plates arranged according to a certain plan, and so

contrived as to constitute an external skeleton, with many moveable parts

attached to it, completely under the control of the animal, and exquisitely

iKlapted to the supply of all its wants.

-^ig. 1 shews the skeleton of Glyptocrinus RAMiiLOsus dissected

and spread out upon a fat surface. In the centre, is

seen the circular upperjoint ofthe column or stalk ; around it the

fve pelvic plates ; next, thefveFRiMARY Bays, of three plates

each, dividing into ten Secondary Rays, offour plates each,

and lastly, the bases efthe ttventyTEUTiATiY Rays, or free arms,
with afew of the tentacula attached. In one of the spaces are
seen the abdominal or Inteeradial plates. In the perfect

Crinoid, these are also found in the other four intcrradial

spaces.

On dissecting one of those skeletons, it will be found that resting

immediately upon the top of the stalk there are one or more, (in the typical

species five,) small plates so arranged as to form a shallow saucer-shapc(.t
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receptacle, called the pelvis, supporting the viscera and body. From the-

upper margin of the pelvis there arise five upright rows of other plates^

called the rays, which constitute a large portion of the sides of the cup.

When spread out upon a flat surface, in their natural order, these radiate

from the centre, in the form of a star, and hence the' crinoidca are pro-

perly considered to fall within the department of the Radiata.

In many species these rays are divided into numerous branches, but i»

others they remain single to their extremities. In the branched varieties, the

five undivided portions are called the Primary Rays, and in many species-

these consist of three flat plates, each as seen in the figures 1 and 2.

—

Above the Primaries follow the Secoxdary, Tertiary, Quaternary, or

Quinary Rays. At a variable distance from the base of the body or cup of

the Criuoid, the rays become free, or no longer form a part of the general

covering of the animal. They are then all called by the common name of

ARMS, no matter whether they consist of Secondary, Tertiary, or Quater-

nary Radials. This liberation of the rays from the walls of the body some-

times takes place near the base, and then even a portion of the Primary rays

is included in the arms, but in other genera they do not become free until the-

third, fourth, or fifth division-

Fig. 2" is an encrinite of the genus Glyp-

TOCRiNus, with the branching arms above, and

a short piece of the staJk, at the base. The.

figure does not represent any particular speci-

men, but was drawn to give an idea of tha

cup-like body, with its external skeleton of an-

gular plates and branching arms. It will be

observed that the rays, two of which only caa

be seen in this figure, originate in the base of

the body, and proceeding upwards, are blended

in the general covering of the animal, until at

length they become free at the top and con-

stitute the arms. Hence the arms of a Crin-

oid are simply coutmuationa of the rays.

Fig. 2,

These organs constitute the Radial System of the Crinoids, and can be

detected, though often umler an extremely modified form, in all the species

vet known. In those of the most simple organization, there is little else

t^ be seen—the rays forming the wiiolc of the skeleton, but in others the

top of the body,"^ or the abdomen, is eoTcred over by numerous other

plates, the abdominal plates, which constitute a firm, dome-shaped roof.

Caiino- all the space between the free arms. In the species now living m tho
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»ea, the Pentacrinus caput Mcdusce, this part of the body in covered by a

eimple leather-like integiunent, strengthened by small plates, and many of the

ancient and now extinct species were similarly constructed. The abdominal

plates sometimes extend down the sides, between the rays, nearly to the base^

of the cup, and form a large part of the sides. The arms are composed ofa

great number of small joints, articulating upon each other in such a manner

as to give the greatest amoimt of flexibility, and they are each also provided

on their inside, towards the mouth, with a groove, more or less deep, and

extending tlieir whole length. These were occupied by certain tube-like

vessels, which communicated with the interior, through the mouth.

The stalk (ailled the column by pateontologists) is either round or more

or less pentagonal, composed of a great number of joints, and perforated

throughout its Avhole extent, from the cup to the base, by an alimentary

canal. The purpose of this channel down the centre of the column, appears

to have been to convey nourishment for its growth from the body. In some

species it was attached to the bottom by several branching roots, and in

others by a broad button-shaped base, consisting of a hardened exudation

from the alimentary canal, at the lower extremity.

The columns of the Crinoidea, in a fragmentary state, are among the

most abundant of all fossils. The separated joints are to be seen in some

of the strata of limestone, imbedded in millions in the rock. They generally

occur in the shape of small circular or pentagonal plates, perforated in the

centre, and have been known for ages in Europe, under various names. In

Britain they were formerly called by the peasantry, '' St. Cuthbert's beads,'*

" Screw-stones," or " Pulley-stones ;" in Germany, " Rosenkranzsteine,'"

rosary-beads ;
" Huennenthranen/' giants-tears, or " Roedersteine,''

wheel-stones. Speaking of their numbers, Dr. Buckland says :
" We may

judge of the degree to which individuals of these species multiplied among
the first inhabitants of the sea, from the countless myriads of their petrified

remains, which fill so many limestone beds of the transition formation, and

compose vast strata of entrochal marble, extending over large tracts of

country in northern Europe and North America. The substance of this

marble is often almost as entirely made up of the petrified bones of Encrin-

ites as a corn rick is composed of straws. Man applies it to construct hia

palace and adorn his sepulchre ; but there are few who know^, and fewer

still who appreciate the surprising fact, that much of this marble is com-

posed of the skeletons of millions of organized beings, once endowed with

life, and susceptible of enjoyment, which after performing the part assigned

to them in living nature, have contributed their remains towards the com-
jX)6ition of the mountain masses of the earth."

The Crinoidea were among the first organized creatures that made theif

appearance in the seas of this planet, and although all the earlier species and
genera are extinct, yet the order still exists, and is represented by a single

species so fiar as is at present known, several specimeiis of which have been

procured off the coasts of Barbadoes, ^Martinique and Nevis. In a work
Btpou the recent and fossil species published several years since in Loudon,
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the authors state that " the two specimens of ilns crmoid, Peniacrimis caput

Mediisce, now in the Bristol Institution, were taken in the Caribbean sea,

off Barbadoes ; and Mr. Scutchbiu-y informs us that he has reason to be-

lieve they were taken by the fishermen at a depth of from fifty to eighty

fathoms, in clear water with a rocky bottom. I'he side arms, and probably

the rays, encircled the fishing lines and clung with such tenacity that en the

fishermen drawing up their lines the columns became fractured, so that the

upper portions of the animals were taken into the boats, and the lower parts

left attached to the rocky bed of the sea, thus in a great measure proving

that they were fixed by an indurated base of calcarous matter." ^'

The structure of this existing species of the Crinoidea is of the most

simple radiated character. It has a five sided column—five plates in the

pelvis—five rays which are free nearly to their base, and three plates in each

of the Primaries. Thcv are all subdivided several times, and form numer-

ous feather-like arms. In all the formations, from the Lower Silurian up to

the most recent, we find Crinoids, with the same structure of the rays, and it

may therefore be regarded as the typical or model form.

There are, however, many genera which exhibit this plan oforganization

in a greatly modified condition. For instance, the genus Platycriuus has a

pelvis of only three pieces, and these are often anchylosed into one, and

.

although it has five rays, yet they consist each of one very broad plate at

the base and resting upon it a very narrow one, from the sloping upper sides

of which spring the secondary rays. The genus Cyathocrinus has two series

of pelvic plates of five each, and with the rays similar to those of Platycri-

nus, but with the addition' of a large abdominal plate between two ' of the

rays on one side. In these and most other genera, no matter how widely

differing from the t}-pical form, the radial system can be traced more or less

distinctly. In this work, we propose to designate the different plates of the

rays by numbers, as follows. The bottom or basal plate of each ray, 1st

Kadial, the next above it 2ud Radial, and the next 3rd Eadial. The secondary

rays will be numbered in the same manner as 1st, 2nd, 3rd, and 4th Secon-

dary Radials. The abdominal plates between the rays we shall call Interra-

dials. This is in part the system of nomenclature adopted by Professor

McCoy, an eminent Irish Pateoutologist, in Professor Sedgewick's recent

splendid work, the British Pal,^ozoic Fossils. *

It is a gi-eat improvement upon the original nomenclature of Miller,

Vfho was the first to prepare a work upon the Crinoidea.

In the Paleontology of New York, vol, 1, five species of encrinite^s ai*e

<lescribed as having been discovered in the Trenton limestone within that

State, up to the date of the publication of the work, in 1847. In our col-

lection there are more than forty species, about thirty-five of which are from

* Austin's Monograph on recent and fossil Crinoidea, page 111.

* Where there are two series of plates below the rays, ai* in Cyothocrinus,

.

J'rofcgsor McCoy calls those of the second series Pp.imaky Radials also. They
do not, however, appear to belona: to the rays. There is a new Crinoid fipiurcd in

Silliman's Journal of July last, which clearl}'- shews that this part of Professor
McCoy'i system is not capable of general apjilicatioii.
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fhe neighbourhood of the City of Ottawa,—two from the quarries at Beau-

port, near Quebec, and four or five from other localities. It is probable

that the Trenton-limestone will, in course of time, furnish seventy or

eighty species within this Province.

The most important Genus, or the one that contains the greatest number

of species, in the rocks of this section of the country, has been known since

the appearance of the work last referred to, under the name of Glyptocrinus

,

.so called on account of the sculptured surface of the specimens first dis-

fovered. Many of the strata of limestone appear to consist principally of

the plates and broken columns of several species of this very prolific family.

The body or cup of Glyptocrinus consists of five pelvic plates—fi^i pri-

mary rays, with three plates in each, and ten secondaries, with from two to

five plates each, the number for these latter not being the same in all the

{species. The spaces between the rays are filled with interradial plates to

the upper extremities of the secondary rays. In each of those spaces, at

the bottom, there is one large interradial ; upon each of these, in four of the

spaces, there are two, and in the fifth two or three. Above this point, they

become smaller and more numerous. The free arms are long, and either

single or more or less branched. The column is round and composed of

two kinds of joints, those of one kind are much thicker and broader than

those of the other, and as they project upon all sides they produce the an-

nulatcd appearance seen in the figure below. Some of these columns were

probably six feet in length. One of them, in our possession, is 47 inches

long, and has evidently lost a piece from each end. Each species of Glyp-

tocrinus has a dilTerent form of column from that of all the other species, but

still they are all of the same structure, or composed of the thin and thick

joints. They are the moniliform or necklace-shaped columns of pateoutolo-

•gists, so called from their resemblance to a string of beads. The plates of

the calcarous covering of Glyptocrinus are generally flat and thin. In some

species they are smooth ; in others variously ornamented by ridges, radiating

across them, or by elevated borders round their margins. These superficial

markings of the plates together, with the form of the joints, the column

iind the mode of branching of the arms, are the specific characters. All the

specimens of the same species have the same external markings, but all the

individuals of the genus have the same structure of the cup, from the base

up to the top of the primary rays.

Fig. 3 represents a fragment of limestone, with two of those encrinites

partly imbedded in its surface. It was found in a quarry on the shore of

Brigham's Lake, a small sheet of water in the To-wiiship of Hull, near the

mouth of the river Gatineau. In a space of about four yards in length by

three in breadth, upon the surface of a thin stratum of the rock, there were

about twenty crinoids, all of this species, with portions of their columns still

attached. Besides these, there were a number of separate columns lying

upon the same surface, several of them crossing each other, and all more or

less curved. It appears that on this spot, while it was covered by the ocean,

a small group of crinoids had grown, and that owing to some dostructiva
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cause tliey all perished at the same time, and were buried by the deposit of

Bedimeut which fell upon them, and formed the thick beds of limestono

found resting upon their remains.

Out of all procured at this place, however, there was not one which a

pala^ontolor^ist would call a good specimen. Those figured are crushed, and

have the plates broken, eroded and displaced, so that no regularity in their

arrangement can be perceived. It is only by examining the fragments of

all the cups found in this locality, and comparing them, and establishing-

their specific identity with others more perfect, found elsewhere, that they

can be shewn to be individuals of a species of Glyptocrinus.

Fig. 3»

—

Glyptocnnus ramutosus. New species, Trenton limestone,

Brigham's Lake, Township of Hull, County of Ottawa.

Description.—The body or cup of this species is covered with smooth

plates, and broadly rounded or obscurely pentagonal at the bottom. The
height is about equal to the diameter at the base of the free rays. Five

Btrong rounded ridges or keels proceed from the base up the sides, following

the centre of the rays, as shewn in Fig. 2. Upon the third plate from the

base of each ray, the ridge divides into two branches, which proceed up the

secondary rays to the base of the free arms. There are four plates in each
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^f the secondary rays. The pelvic plates are small and barely visible, being

in part concealed beneath the basal plates of the rays. They have a pro-

jection at their bases, which forms a ring all round under the base of the

cuja. In some of the specimens this ring is sharp and overhangs, as it

were, the top of the column. In other specimens it is thicker and rounded.

The free rays or arms are, at first, twenty ; two springing from the

top of each secondary ray. At the height of about three fourths of an inch,

in specimens of the size of those above figure'l, they again divide, a few of

them, however, (the precise number not ascertained) continuing single to

their extremities. They are fringed on their inside with two rows of tenta-

<jula, from two-eighths to five-eighths of an inch in length. The arms are

composed of two series of ossicula, which interlock with each other, as

*hewn in Fig., 7 where a side view of a portion of an arm, with its tentacula

^attached is given. On the back of one of the arms, at its base, eight joints

were counted in the length of one eighth of an inch, but higher up they are

more numerous. It has not yet been ascertained with certainty whether the

ientacula were jointed or not- Each appears to have four or five joints.

.1

Figs. 4 5 6 7 8

Fig 4.

—

Is a very accurate drawing- of a portion of the column
immediately next to the base of the cup.

Fig 5.

—

Is a portion of the column several inches below the base

of the cup.

Fig 6.

—

Shews the crenulated thin plates of the c<^lmnn betiveen

the thicker ones.

Fig 7.

—

A side view of a portion of one of the arms..

Fig 8.

—

A section across one of the arms ; the two long processes
below are tentacula. The straight line across the
base of the small half circle at the top of thisfigure
should be arched upwards to shew the groove in the

arm.

The column is round and annulated, the projecting rings being very

•close to each other, and most of them thin and sharp at the Ijase of the cup

-and for a short distance below. They are farther apart and their edges are

thicker and rounded, or slightly notched in the remainder of the column.

—

At the distance of ten inches from the base of the cup, and thence down-

ward, there are from 16 to 20 amiulations in an inch on an average in several

specimens. Between the annulatioos, the column is composed of thin plates

with crenulated edges, the ancrles fittiuo- into each other, as seen in the en-

larged figure 6 above. There are from five to ten of those thin plates be-
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twecu each two of the projecting rings. "When the number is thus large-

one of them in the centre increases in thickness, and forms a new aunulation,

The edges of the rings are bent very slight downwards, and each alternate

one (in all the specimens examined,) in the lower part of the column is notched

on the underside, as seen in fig 5. The columns are much larger at the top

than at the bottom. One specimen tapers from one fourth of an inch at the

base of the cup to one eighth, at the distance of fifteen inches below. Others

become more rapidly small, while some of them are more gradual in their

decrease. The length for individuals of the size above figured would be from

twenty-four to thirty inches.

The form of the alimentary canal varies a great deal in difierent parts

of the same column, being in general more or less star shaped with five rays,

but sometimes circular. The separate thicker joints are usually seen in the

shape of a flattened ring with the outside margin thick and rounded, but

thinned down to a sharp edge around the perforation in the centre.

We think this species grew to a great size, there are columns in the

Trenton Limestone on the Ottawa river more than half an inch in diameter

at the larger or upper extremity, and which when perfect appear to have

been six feet in length. Their form is the same as in this species, except

that the annulations are not notched at the edges. The plates of the cup

are smooth—the rays are keeled—there are four plates in each of the secon-

<laries—the arms are branched and composed of very numerous thin and fiat

joints. We think these are large full grown specimens of G. ramulosiis.

The exceedingly prolific genus Glyptocriuus was established by

Professor Hall, in 1847, m the first volume of the Pateontology of New
Vork, and he there describes a very beautiful species G. decadactylits from

the Hudson Eiver Group. Afterwai^ds, another species, G. Basalis, was

found in North Wales, at Alt, yr Anker, Meii"od, Montgomeryshire, in

Lower Silurian Slates of an age nearly the same as that of the Trenton

Limestone. It is described in Sedgewick and McCoy's British Palaeozoic

Pocks, page 87. A figure of the same species is given in Sir Poderick

Murchison's new work, Siluria, page 180, where it is stated that " fine

specimens are to be seen in the Cabinets of the Museum of Geology in Jer-

myn Street, and in the Woodwardian collection of Cambridge." The sur-

faa3s of both of these species are ornamented with radiating bars or ridges

which cover them with a net w^ork of triangular spaces. The name of the

genus, Glyptos, " sculptured" and Krinos, " lily," was suggested by the

beauty of this peculiar ornament. Our species differs from both, not only

iti its smooth plates but in many other respect, and it is therefore to be con-

sidered new. It is proposed to designate it by the specific name ramulosus,

in allusion to its branching arms.

There is another si^ecies of Glyptocrinus also of great size, but with

the plates of the cup bordered by an elevated margin. Only one head of

this species has been found.

Professor Hall has figured and described an encrinite under the name

of Schizocrinus nodosus, the columns of which have the same structure and
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form, nearly of joints, as the new species above described, Tiic anuulatiom;

are further apart, however, and if we understand figure 10, on plate 27 of

the Pateontology of New York, the notches are upon the upper side of the

rings instead of the lower, as in this species. We have seen many columna

of G. ramulosus, which appeared to be perfect at their lower extremities,

as they were tapered down to a very small size—but have never met with

one still attached to the rock. We cannot therefore say how it was attached,

whether by a branching root or by an expanded base, as in many other

species. They are usually found coiled up, and the centre of the coil being

the small end.

ARTICLE VI.

—

Fossils of the Upper Silurian Rocks, 'Niagara and Clinton

Groups.

The fossils figured upon the plate opposite this page, are somewhat

common in the Niagara and Clinton groups, two formations which constitute

the most important portion of the Upper Silurian of Canada, so far as

palaeontology is concerned. These rocks cross the Niagara river, from the

State of New York into Canada, in a narrow belt, which pursues a westerly

course through portions of the Counties of Welland, Lincoln, and Went-

worth, to the City of Hamilton, and then turning to the north, stretches

away through Halton, Peel, Wellington and Grey, to the Georgian Bay.

Along this line of country a rich harvest of beautiful fossils may be collected.

Those upon the plate are :

Fig. 1.

—

Favosites Niagarensis.

<' 2.

—

Pentamerus oblongus (dorsal viev/ of a large specimen.

•' 3.

—

Ditto ditto (side view of a small specimen.)

"^ 4.

—

Ichthyocrinus laivis.

.

'' 5.

—

Strophomena depressa.

" d.—Avicula emacerata.

" 7

—

Pliacops limulurus.

Fig. 7 exhibits the form of a trilobite, closely resembling Pliacops

caudatus, a species very common in the Silurian rocks of England, and one of

the most celebrated and best known fossils of this remarkable tribe in the

world. Our species is of an elongated oval shape, with the tail prolonged

into a sharp spine, and with a short rounded point in the centre of the front

margin of the head. There are eleven segments in the thorax, fifteen in the

central, and eight in each of the lateral lobes of the tail or pygidium. The

head is in the shape of a crescent, with the posterior angles extended back-

wards, and forming two sharp points. The glabella consists of one large

elliptical lobe in the front, and three smaller lobes behind, which are elon-

gated in a direction across the head, between the eyes. Each of the latera I

segments of the body is obtusely pointed,—bent downwards at its outer

extremity, and grooved upon its upper surface for a distance of two-thirds of
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its length from the central lobe of the body outwards ; the lateral segments

of the tail are also grooved, and terminate in a thickened continuous mar-

gin which borders the whole of the posterior edge, and is extended into the

terminal spine. The tail, pygidium, or caudal shield, as it is variously

called, consists in the trilobites of only one piece, and what appears to be its

division into segments are only furrows in its surface, arranged in the

dii'ection of the articulations of the body. In a recent large work upon the

trilobites of Bohemia, [Systenie Silu7'ien de la BoJieme) its Editor, M.
Barrande, shews that the young animals have but two or three segments in

their body, and that as they become older others are developed out of the

caudal shield. The front part of the shield is first furrowed across, and in

course of time this furrow deepens, until it finally cuts off a new segment,

which thereafter belongs to the body. One segment after another thua

separates itself from the tail, until the animal has attained the number of

the adult individual. In many genera of trilobites, such as Calymene and

Phacops, the furrows upon the pygidium appear to mark out so many seg-

jnents of the body, which never become completely developed. In othera,

Buch as Isotelus and Illsenus, the tails are smooth, and not at all, or only

very slightly furrowed.

The eyes of this species are of a crescent form, with the convex curve

outwards, and they are on this side, the outside, covered with numerous

«mall lenses. The structure of this organ is thus compound, like that of

certain insects. In Phacops caudatus, the English species, there are

^' about 240" in each eye,- and it is probable that the American species has

near the same number. This is the most abundant trilobite in the upper

Silurian rocks of America. In Hall's Paleontology, it is called a Phacops,

but in the more recent classification, adopted by JNIr. Barrande, in the work

above quoted, that genus is divided into two, Phacops and Dalmanites.

It is in the latter genus that our species will most probably be classed here-

after.

Phacops from the Greek Phakos, a " lens ;" and Ops, the "eye."

—

The specific name is probably from Limulus, the " king arab," and Oura,

a " tail ," this trilobite having a tail like that of the king crab,

Pentamerus oblongus is a fossil shell peculiar to the Clinton group,

and of a very variable form. It is generally of an oblong oval shape, with

a surface either smooth or but slightly marked by faint concentric lines. In

old full grown shells there are several concentric ridges, indicatiuj? stages

of growth. Professor Hall says :
" In the smaller and medium sized forms,

the shell has a general oval or ovate form, sometimes slightly trilobate at

base, it is so much depressed, that the thickness or depth of botli valves ia

only abo'at half the width. This proportion sometimes continu3s even in

very old sh3ll5, the trilobate chxracte- of the ba=5e bein]' of.:en very conspic-

uous. In the majority of the specimens, however, the valves become

gradually more gibbous as the shell increases in size, and the trilobate

^ This is the number given by Mr. Salter, in the 2nd Decade of the Geological
Survey of England, and he states that tiie number ^00, given in Buckland'*
Bridgewater Treatise, was probably intended for both eyes
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cliaracter may be either preserved or entirely lost. Although the general

and prevailing form is oval or ovate, yet we not unfrequently meet with

forms that are roundish, and the ventral valve wider than long." Figures

2 and 3 are examples of two of the shapes in which this species occurs. It

is very abundant in the Clinton group, and is also found in the Caradoa

formation in England.

Pentamerus, Greek ; 5-partite, in allusion to the 5 chambers inside

of the shell of this genus.

Ichthyocrimis laevis.—The encrinites of the genus Icthyocrinus have a

round slender smooth column, fire plates in the pelvis and five primary rays,

but no interradial plates as in Glyptocrinus. The rays are subdivided into

eecondaries, tertiaries, &c., at irregular intervals, and the free arms are com-

posed of single flat plates, like those of the cup below. It does not clearly

appear from the descriptions of this genus given by the different authors,

whether or not, the primary rays consist always of three plates. Professor

McCoy says three, but Professor Hall says that the first subdivision takes

place upon the fourth or fifth plate from the pelvis. This species is very

often found with its arms folded up over the summit. It is considered by

gome geologists to be identical with the / pyriformis of the Dudley Lime-

Btone in England. It certainly resembles it very much. Sir R. Murchison

says the English species " extends its range to North America," having

allusion, no doubt, to the one now under consideration. It is found in the

Niagara shale at Lockport, and will probably be discovered in Canada.

—

The name appears to have been derived from Icthys, a fish ; and Krinos, a

lily ; LcBvis, smooth.

Strophomena depressa,f[g 5, is a fossil of a genus closely allied to Lepte-

na. It has a straight hinge line, the surface of the shell is flat and furrowed by
strong concentric undulations, and the margin at the sides and base is abruptly

bent down. It is often the same breadth above as it is at the base, and it is

then of a square shape, with the two lower angles rounded. The surface is

also marked by radiating lines ; fig 5 is a specimen full grown, but they are

sometimes much smaller and not so broad above in proportion to their size.

This species is also known by the name of Lepiena depressa.

The generic name Strophomena is derived from the Greek, strophos,

bent ; and mene, crescent, in allusion to the shape in Avhich one valve is

bent under the other. In the first reports of the New York Geologist, this

fossil is called Strophomena depressa. In the second volume of the

Palaeontology of New York, it is designated Lepiena depressa. In a

recent and beautifully illustrated memoir upon the Bracliiopoda of Great

Britain, by T. Davidson, Esquire, F. G. S., published in the works of the

Palgeontographical society of London, the genus Lepiena is divided, and

this species falls back into the section Strophomena, which will henceforth

most probably, include several other American fossils now classified in the

genus Lepiena. This fossil is also known as Lepiena or Strophomena

rhomboidalis.
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It has a very extensive geological raDgc. Sir K. Mui-chison says :

*' The universally spread Lepiena depressa, now more correctly referred to

the genus Strophomena, extends upwards throughout the whole series from

the very oldest beds of Llandeilo to the upper Ludlow rock."

—

Siluria,

pag-e 186. Professor Hall says :
" This species has a wide range, occm-ring

in the Clinton group, and ranging to the Upper Helderberg limestones ; and

if we include the similar or identical species Leptena tenuistriata as the same,

we have the example of a species ranging from Lower Silurian to Devonian,

and travershig three systems of ^strata."

—

Paleontology of Xew Yokk,

Vol. 2, page 258.

Avicula emacerata (Fig. 6) is a very pretty shell, not uncommon in

the Niagara group. Prof. Hall, says :
—" It is easily recognised by its

left valve (the one J3gured) the strong rays of which are regularly cancel-

lated by concentric stri«. The right valve is rarely seen, and it appears to

have been extremely thin and fragile, nearly or quite flat, marked on the

body of the shell by concentric hnes only, while the Yving has sometimes a

few obsolete radiating striae. In consequence of the depressed form of this

valve, the line ofseparation between the wing and the body of the shell is not

distinctly marked." The extent of the posterior wing, the long projecting

pomt above in the figure, is variable, and the anterior wing, or that at the

left angle above in the fig-ure, is sometimes curved downwards.

Avicula, '' a little bird ;" Emacerata, thin.

Favosites Niagarensis.—Fig 1 is an example of a very extensive

group of corals, abundant in the Silurian rocks. They are usually met with

in the form of rounded or irregular shaped bodies, covered all over with an-

gular cells, and thus have the appearance of petrified honey combs. Each of

those cells, however, is the stony tube-like skeleton of one of those marine

animals, which, in the present age, furnish by then- growth, materials for the

extensive coral reefs of the tropical oceans. As the corals, on account of

their abundance, require much consideration, we shall in another place

enter into the examination of their structure somewhat in detail, and shall

defer until then any further notice of the species figured in the plate.

ARTICLE VIL

—

Natural History of the Moose Deer, Mces Americana.

There are, according to the more recent systems of classification, forty-

two species of ruminating animals properly included within the limits of the

family Cervid^. The greater number of these are remarkable for their

beauty, strength keen sense, of sight and smell, and above all for their

swiftness in flight. They are in general of an agile graceful form, with a

slender but muscular neck, small tapering head, large lustrous eyes, and long

sinewy and powerful legs, their principal protection against their enemies

being in speed. Certain species herd together in vast droves, preferring

wide grassy plains, open forests and hills of low elevation, but never frequent

rugged and high mountains, like the chamois and goat.
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The males, and in some species the females, are provided with solid

branching horns or antlers, which fall offand are renewed each year, becoming

hirger and more numerously branched as the age of the animal increases.

—

'File greater number of deer also have immediately below the eyes, lachrymal

sinuses or " tear pits" as they are sometimes called. These' consist of small

oval sacs or folds of the skin, constituting cavities of greater or less depth,

the size varying with the species or individual. The function of these organs

has not yet been ascertained. !Many zoologists suppose them to be in some

way connected with the respiration of the animals, enabling them to breath

more freely in their long fiights, while others imagine them to be accessary

to the sense of smell or sight. Notwithstanding these opinions, however,

thej^do not communicate with either the eye or the nostril, and it is

quite clear that their use in the physiological economy of the animal, is not

at all understood. They m.ay be observed immediately below the eyes of
.

the common deer of Canada.

The deer are distriljuted over every quarter of the world with the ex-

ception of Australia and the central regions of Africa. Nine species, belong-

ing to three genera, have been described as inhabiting North America,

and of these, six species range into the British possessions, the other three

l)ciug confined to the South Yfestern portion of the continent, in the region

of Oregon, California, and thence southwardly. We shall, in the following

articles, give an account of those found in the British territories, commencing

with the Moose.

Alces Americana.

The Moose Deer, the largest of the family known in the world, is still

NoTK.—The following are the deer of North America i— 1. The Barren
Ground Caribou {Jl'arandus arctirus^ 2. The Woodland Caribou Tarandus has-
talis.') 3. The Moose Deer {Alces Americana^ 4. The Wapite or Canadian
ytag {Elaphns Ca.nadeiisis^ 5. The Mule Deer {Cervus marrotis!) 6. The
Common K-ed Deer {Ccrvus Virginianus. 7. The Black Tail Deer {Cervus
IjewisiL) 8. The Long-tailed Deer {Cervus leumirus ) 9. Kichardson's Deer
{Cervas Richardson ii.)

The moose deer has been described under a variety of names. Until lately it

was included within the genus Cervus, but at present the best authorities appear to

be of opinion that the European Elk and the American species are sufficiently dis-

tinct from other members of the deer tribe to constitute a genus by themselves.
When we look at the huge tize, short, stiff neck, and long flexible upper lip of the

moose, the animal certainly appears to be of a structure widely different from that

of the long necked and graceful deer most common in our forests. In the arrange-
ment of the deer, in the English Encyclopedia of Natural History, just published,
the European elk is called Alces onalc/iis, and the editors appear to regard the
American moose as the same species. Perhaps it is ; but as it has always been
found, heretofore, that no matter how much the animals of the two continents may
resemble each other, when actual specimens are placed side by side and compared,
the result is a separation of the species, it appears to be the better course to con-
sider these animals distinct, until the contrary is proved. In a paper by Professer
Baird, of the Smithsonian Institution, the moose is called Alces Ayuericaiia, &nA
it is very probable that this name will be retained.

Alces, Latin, an elk. Moose is from an Indian word, monssee, " the eater."
Buffon calls the animal, the Ullaud or Origiial. The French Canadians also

n'ecegnize it by the latter name.
The articles on the deer of British North America, in this Journal, will be

-Tompiled from DeKay's Natural History of New Yorlc.—Audubon & friachnian's

Quadrupeds of North America,—Proceedings of the A'adjray of Natural ScieDces
of Philadelphia, and various other books and periodicals.
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found in the unsettled portions of Canada, Nova Scotia, New Brunswick,

and the north west territory. The superiority in size possessed by this great

animal over all other deer, is not accompanied by a corresponding increase'

of beauty. All who have examined those usually to l>e seen in confinement

at the cities of Montreal and Quebec, will acknowledge that the moose is not

a remarkably good looking animal. A full grown moose is of the size of a

large horse. The body and neck are both short and stout, and the latter ia

covered with a thick mane of strong hair. The legs are long and clumsy,

the head enormously large and not gracefully pointed as in other deer, but

somewhat resembles that of an immense romaji-nosed horse. It is ter-

minated over the mouth by a long flexible upper lip which forms a moveable

snout, like a short blunt proboscis.

This peculiar shape of the head, its narrowness below the eyes, and greater

eize at the mouth, gives to the moose a very nugalnly appearance. The

nostrils are very long, and the eyes are small in proportion to the size of the

animal, and somewhat deeply sunk into the head. The ears are about twelve

inches in length, and the feet are cleft so far up that the hoofs separate

widely in walking.

In winter the moose is covered with long coarse hair, and in summer

with a short glossy coat. The colour is generally blackish, brown, or black,

lighter under the belly, on the nose, and inside the ears. There is a long-

tuft, eight or ten inches in length, hanging down beneath the jaws in the

young moose. Some of the individuals are of various shades of grey, and

it is said that these are the largest, sometimes attaining the height of eight

feet, and weighing 1500 lbs.

The gigantic horns of the moose are well known in almost every town

of Europe or America where there is a museum. It is difficult to believe

that those enormous solid appendages are the growth of a single season, and

yet the fact is too well established to admit of a doubt. Only the males are

provided with them, and no matter how large they may be, they grow to

their full size in about twelve or fourteen weeks. On the young nioose, one

year old, they " are merely short knobs ; they increase in size after each

annual shedding, and after the fourth year become palmated, and may be

termed full grown about the fifth year. The palms are, on the widest part,

on a moderate sized male, about 11 inches wide. The space between the

roots, six or seven inches. A very large pair measures over five feet

between the tips, and will weigh 60 or 70 pounds. They begin to sprout'

in April, and fall off in December or January. It is said that their growth

is complete in July, when the velvet peels off", and they are then white, but

afterwards become brown or yellow. From one to three points or short

prongs are added to the palms each year, so that the age of the animal ia

not indicated by the number of these prongs as is generally supposed.

In fighting with each other they use both horns and feet, but in con-

tending with dogs, only the latter, with which they strike tremendous blows.

Their pace is a long swinging trot, which they can keep up for several hours

in succession.
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Tlie following interesting account of the habits of tbis^ famous deer ia

from Mr. James E. Powell, a hunter in Maine, and was read before the-

Philadelphia Academy of Natural Sciences, in June last :

—

" Id regard to the moose, I speak of it only as I am acquainted with

it in this State (Maine), other latitudes causing some slight variation in its^

habits.

" When the snows have left the ground entirely bare, which, in the'

favorite haunts of the moose, happens about the middle of May, they leaver

their winter haunts and approach the marshes, ponds and rivers, where they

come to search for their summer food, consisting of all the various aquatic^

plants which flourish in this region. Their favorite food, however, is the-

water lily and rush, in all their varieties, and at this season they crop them

as soon as they appear, close to the bottom, frequently holding their heada

under water a minute or eighty seconds, and often wading, m water so deep,

that when they put their heads down under the surface, to obtain the small"

lily leaves or to dig up th^ root of the plant (which they often eat at thia

season), before the leaves are plentiful, only a portion of the back is visible.

About this time the females go apart, seeking the most impenetrable thickets'

that border on or near water, and there bi-ing forth their young ;
those of

three years old and upwards almost invariably producing two. Still I have

occasionally, but very rarely, seen and known three at a birth. Those of

two years old never produce more than wie. They shed their coats of long,,

rough hair, too, at this period, and are soon covered with short, smooth, fine-

' hair, of a dark brown color,, which, however, soon becomes a jetty, glossy-

black on the sides and back, and grey on the legs (with the exception of one-

variety of the animal, which is of a grey colour, and which is now very

scarce here. As the season advances, the moose frequent the water still

more, and remain in it longer at a time. In May, or early in June, the/

eeldom stay in it more than half an hour at once, but in July and August

they sometimes remain in the water several hours, and also frequent the

waters very much during the night, especially in hot, dry, sultry weather, or

thunder storms, which they seem particularly to delight in, swimming back

and forth, apparently in a high state of enjoyment. During these visits to

the water, the female secretes her young with great care, to protect them

from the ferocity of the old males that would destroy themi. For this

purpose they commonly select a very dense clump of large bushes, or a

spruce or fir thicket, which, from its density, prevents the male from reach-

ing them, on account of his horns, which generally sprout in April. They

grow rapidly, and are very tender and easily hurt at this time. By Septem-

ber the horns are out of the velvet, and have acquired hardness, and towarda

the close of this month the moose leaves the water for two or three weclai

and resort to the mountains. At this period the males are frequently very

fat, (I have killed them with nearly three inches in thickness of fat on the

rump,) and are often very fierce and savage, sometimes even attacking the

iiunter, but in the course of a few weeks they become thin and poor, in con-

fpequeuce of their coutinual roaming and their many combats. They also



04 Moose Deer,—Alces Americana*

neglect food at this time. At this period the loud bellow of the male is

frequently heard and distinguished by the watchful hunter at the distance of

two or three miles, in the stillness of night. The males also make another

noise, v/hich, from its peculiac sound, the hunters call chopping ; it is pro-

duced by forcibly bringing together and separating thejaws in a peculiar and

singular manner, and (as its name implies) resembles the sound of an axe,

used at a great distance. They also emit a variety of strange sounds and

cries. "When they return to the water they spend a great deal of time in it

for a week or two, but afterwards they gradually shorten their visits, until

the sh«irp frosts set in. Still, they occasionally come into it, till ice forms

an inch thick during the night. Then thev leave and return to the moun-

tains, where they select their fall and winter haunts, roaming about and sub-

sisting on the bark of small trees, which they peel or gnaw off, and the twigs

of the fir tree and other woods. When the deep snows fall, they select a spot

well adapted to their wantg, and commence to browse and peel more closely.

This is called * yarding,' and as the snow deepens and crusts form on its

surface, they peel and break down bushes and browse closely, in preference

to wallowing through the snow in search of choicer food. A ' moose yard'

frequently occupies about one hundred acres, more or less, but the latter few

weeks of the season is frequently spent on an area of ten acres, or less. The

old males and females never ' yard' together, but sometimes the young ani-

mals are found occupying the same ' yard.' Still they are seldom found in

close company. The females and their calves frequently yard together, the

calves remaining with the mother one vear. The oldest males invariablv

yard alone, choosing some lonely knoll or mountain peak, where they reside

in utter solitude. Indeed, as age increases, the moose becomes more solitary

in his habits, avoiding the common resorts of other moose, and frequenting

some lone little pond or stream. The moose of two and three years old, also,

often yards alone, but the males between the ages of three and ten years are

very gregarious. I have known as many as nine in one yard. When hunted

at this tune (deep snow,) they go off in Indian file, each moose stepping

accurately in the foot-prints of its predecessor, so that any but an experi-

enced hunter would scarcely suppose that more than one moose had passed,

when perhaps sis or seven had gone in reality. Still, when they are closely

pursued, and the one that is first becomes tired, (in consequence of having to

break the way through the snow,) that one turns out a very little, and (tlie

rest having past him) bring up the rear. So they change in rotation, the

males showing the most chivalrous spirit in aiding the females or the weaker

ones. Sometimes, too, they break their order of going in awkwardly pass-

ing a tree, when hard pressed, some going on each side, but instantly falling

into line again when the obstacle is passed. At this season the ' spikehorn,^

or tvv'o year old male, is noted as affording the longest and most difficult

chase, and the oldest male for making the most gallant fight. In fact, tliey

often refuse to run at all.

" A ' moose-yard' presents a strange sight to those not familiar with it,

with ita broken bushes and peeled tre<3S ; for sometimes, when the snow is

.
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very deep and difficult for them to get through, they break down and browse

•closely the tops of young fir trees five or six feet from the ground, and where

they are two or three inches in diameter. They also reach up and peel and

browse ten or twelve feet high above the ground, raising the fore legs and

allowing the weight of the body to rest on the hind ones. Although so fond

of browsing the fir, they never eat the bark of it, yet they seldom kill any

other tree, as they generally peel only one side of those they use for food
;

they also break down the bushes iiione direction, pulling them towards them
;

so that the direction the moose has taken is known to the hunter by this

sign, when he first approaches a ' yard.' The young fir-trees are killed by

the males rubbing their heads against them, instinct teaching them in that

manner to apply the balsam of fir (which possesses great healing powers) to

the sore and tender places caused by the loosening and falling ofi* of the

horns.

'^ The favorite winter food of the moose is the twigs of the fir tree and

the bark of the mountain ash, and of a species of dwarf maple, and the young

twigs of the ' moosewood.'

"During the summer the females are often seen accompanied by their

two calves, but in the winter there is seldom more than one calf found with

each female. From this I infer that the young of the moose are subject to

many dangers. The female gives -an abundance of milk, and the growth of

the moose is very rapid for the first three years. It possesses immense

strength and is capable of enduring long continued exertion and very great

fatigue. It consumes very little food in proportion to its size, and, during

the winter, seldom drinks, quenching its thirst with snow. Yet it very

often chooses its yarding place near or on some little streamlet, perhaps on

account of its favorite maple being most abundant in such places.

<* The age of the moose is not grea,t. I have never known but one to

attain the age of twenty years ; in fact, it is a rare and uncommon thing to

find one that has attained the age of fifteen years. It possesses a quick ear

and very strong, keen scent, and differs from most other wild animals in re-

gard to its desire to attack a person bearing a torch, or rather the torch it-

self. For instance, in hunting on a dark night, in a canoe, on the water,

when in pursuit of a deer, &c., a flambeau, or torch, or candle, can be used

to great advantage, the animals being apparently bewildered or fascinated

by the bright, steady light which approaches them so noiselessly and still

;

but the moose, as soon as he perceives it, approaches it, quickening his pace

as he comes nearer, till (unless utterly disabled by the deadly rifle shot) he

charges full upon it, destroying the canoe, and frequently injuring its occu--

pant. However, with the extinction of the torch his fury ceases. The
moose is easily tamed, and when domesticated, exhibits much sagacity, and

has, if well treated, a very affectionate disposition. I kept a young one (one

year old) a short time, which manifested as much docility aiKl! affection as a
pet lamb. But when insulted or injured they are very ievengcfuJ and' ua>
forgiving'. In reference to which I will relate an anocdote..
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" The moose above alluded to was a great favorite witli a young girl,

who used to visit him several times a day, playing with him and giving him
such delicacies as were most grateful to his epicurean palate (by the way,

he acquired a strong predilection for boiled, mashed potatoes,) and the moose

always showed the greatest pleasure when she was present. But one day, in

a frolicksome mood, she bound some gaily colored ribbons in her hair, leaving"

the ends loose and fluttering, surmounting the whole by a tall and flaunting

plume. Thus attired she slowly approached the moose, while we stood

watching and wondering how he would recognise her. At length, gently

and in perfect silence, she stood beside the moose, and he slowly and haughtily

turned his head, surveying her strange appearance with the most inefiable

contempt. At last, utterly unable to repress her mirth at the ridiculous

scene, she gave way to a fit of loud joyous merriment. The wonted sound

seemed to affect the moose, and he partially turned his head away, then took

another survey of her strange appearance and his eyes suddenly lit up with a

red savage, fiery light, and he struck her forcibly with his fore foot, and,

had it not been for instant assistance, would probably have killed her. He
never afterwards would permit her to approach him, showing signs of dis-

content and anger if she came within ten or twelve rods of him, and if (when

at liberty in the field) he ever saw her he would instantly rush to attack her>

Two or three times, when escaping into the house, she had not time to shut

the door, and the revengeful beast followed her into the rooms, to the great

detriment of the furniture. We have often heard of a bull in a crockery

shop, but fancy a moose in a parlor. And if I was not present, no other-

person could eject him, but he would instantly cohk; at my call and be obe-

dient and submissive ; and if at any time this strange creature fancied itself

not sufficiently noticed or petted by me, it would utter most piteous criea

imtil it attracted attention,

'•The animal in a wild state is very lithe and supple, turning itself

about and bending its form as easily as an ordinary dog, frequently standing

in the most singular postures. It also frequently crawls on its knees, to pascj

under logs, &c., and drinks, in very shoal water, in the same position."

In feeding, they use their long upper lip to clasp the twigs and leaves.

In peeling the branches and small saplings, they place the hard roof of the

mouth upon one side and the teeth of the lower jaw upon the other, by which,

means they speedily strip off the bark.

The foUowii^ account of the methods of hunting the Moose was writ-

ten by Mr. Kendall, of Quebec, and published in Audubon and Bachman'3

Quadrupeds of North America :

—

" The seasons for hunting the moose are March and September. la

March, when the sun melts the snow on the surface and the nights arc

frosty, a crust is formed, which greatly impedes the animals progress, as it

has to lift its feet perpendicularly out of the snow or cut the skin from its-

shanks by coming in contact with the icy surface,

"It would be useless to follow them when the snow is soft, as their

great strength enables them to wade through it without any difficulty. If
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you m&h. to see them previous to sbooting them in their " yard," it is neces-

sary to make your approach to leeward, as their sense of smelling and

hearing is very acute ; the crack of a twig will start them, and they are

seldom seen any more, until fatigue compels them to knock up, and thus

ends the chase. Their pace is a long trot. It is necessary to have two or

three small curs (the smaller the better), as they can run upon the snow

without breaking through the crust ; their principal use is to annoy the

moose by barking and snapping at their heels, without taking hold. A
large dog that would take hold would be instantly trampled to death. The

males generally stop, if pressed, and fight with the dogs ; this enables the

hunter to come up unobserved and despatch them. Sometimes they are

killed after a run of an hour, at other times you may run them all day, and

have to camp at night without a morsel of provisions or a cloak, as every-

thing is let go the moment the moose starts, and you are too much fatigued

to retrace your steps to procure them. Your only resource is to make a

huge fire, and comfort yourself upon the prospect of plenty of moose-meat

next day. As soon as the animal finds he is no longer pm^sued, he lies

down, and the next morning he will be too stiff to travel far. Generally, a

male, female, and two fawns are found in a ' yard.'

" When obliged to run, the male goes first, breaking the way, the

others treading exactly in his track, so that you would think only one has

passed. Often they run through other ' yards,' when all join together, still

going in Indian file. Sometimes, when meeting with an obstacle they can-

not overcome, they are obliged to branch off for some distance and again

unite ; by connecting the different tracks at the place of separation you

may judge pretty correctly of their number. I have seen twelve together,

and killed seven of them.

"A method of hunting this animal is as follows :

" In September, two persons in a bark canoe paddle by moonlight along

the shore of the lake, imitating the call of the male, which, jealous of the

approach of a stranger, answers to the call and rushes down to the combat.

The canoe is paddled by the man in the stern w^ith the most death-like

silence, gliding along under the shade of the forest until within short shooting

distance, as it is difficult to take a sure aim by moonlight ; the man in the

bow generally fires, when if the animal is only wounded, he makes imme-

diately for shore, dashing the water about him into foam ; he is tracked by

his blood the next day to where he has laid down, and where he is generally

found unable to proceed any further. Many are killed in this manner in

the neighbourhood of Moose River every season.

" Hunters sometimes find out the beaten tracks of the moose (generally

loading to the water), and bend down a sapling and attach to it a strong

hempen noose hanging across the path, while the tree is confined by another

cord and a sort of trigger. Should the animal's head pass through the

dangling snare, he generally makes a struggle which disengages the trigger,

and the tree springing upward to its perpendicular, lifts the beast ofl his

logs, and he is strangled
!"
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Sir Jolin Richardson states that iu the more northern part of Nort^

America the Moose is a very solitary animal, more than one seldom being

seen at a time unless during the autumn. *' It has the sense of hearing in

very great perfection and is the most shy and wary of all the deer-species,

and on this account the art of moose-hunting is looked upon as the greatest

of an Indian's acquirements, particularly by the Crees, who take to them-

selves the credit of being able to instruct the hunters of every other tribe.

—

The skill of a moose-hunter is most tried in the early part of the winter ; for

during the summer the moose, as well as other animals, are so much tormen-

ted by musquitoes that they become regardless of the approach of man. In

the winter the hunter tracks the moose by its foot-marks in the snow, and it

is necessary that he should keep constantly to leeward of the chase and make

his advances with the utmost caution, for the rustling of a withered leaf or

the cracking of a rotten twis' is sufficient to alarm the watchful beast. The

difficulty of approach is increased by a habit which the moose-deer has of

making daily a starp turn in its route, and choosing a place of repose sa

near some part of its path that it can hear the least noise made by one that

attempts to track it. To avoid this the judicious hunter, instead of walking

iu the animal's footsteps, forms his judgment from the appearance of the

country of the direction it is likely to have taken, and makes a circuit to

leeward until he again finds the track. This manceuvre is repeated until he

discovers, by the softness of the snow in the foot-marks and other signs, that

he is very near the chase. He then disencumbers himself of everything that

might embarrass his motions, and makes his approach in the most cautious

manner. If he gets close to the animal's lair without being seen, it is usual

for him to break a small twig, which alarming the moose, it instantly starts

up, but not fully aware of the danger squats on its hams and voids its urine

preparatory to setting off. In this posture it presents the fau-est mark, and

the hunter's shot seldom fails to take effect in a mortal part. In the au-

tumn the bucks lay aside their timidity, and attack every animal that comes

in their way, and even conquer their fear of man himself. The hunters then

bring them within gun-shot by scraping on the blade-bone of a deer and by
whistling, which, deceiving the male, he blindly hastens to the spot to assail

his supposed rival. If the hunter fails in giving it a mortal wound as it

approaches, he shelters himself from its fury behind a tree, and I have heard

of several instances in which the enraged animal has completely strijiped the

bark from the trunk of a large tree by striking with its fore feet.

" The flesh of the moose is very good, though the grain is coai-se, and

it is much tougher than any other kind of venison. The nose is most excel-

lent, and as is also the tongue, but by ho means so fat and delicate as that of

the common deer (caribou.) The fat of the intestines is hard, like suet ;

but all the external fat is soft, Hke that of a breast of mutton, and when put

into a bladder is as fine as marrow. In this they differ from all the other

species of the deer, of which the external fat is as hard as that of the kidnies."

The skin of the moose deer, when properly dressed, makes very good
moccassins, mittens, leggins, and other articles useful m a cold climate
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The question whether the moose is precisely the same species as the

dk of Europe, does not appear to be yet decided. The general rule, with

respect to the quadrupeds of America, seems to be, that, no matter how

much they may at first sight resemble those of the old world, yet, when a

close comparison is instituted, they are found to be different. Thus the red

fox, the wolf, and the stag {Elaphus Canadensis) were all regarded by

the earlier emigrants as identical with those upon the other side of the At-

lantic, but they are now known to be sufficiently different to constitute

distinct species. It is thus with the moose and the elk. The size, habits,

food and movements appear to be the same. In Lloyd's Field Sports of

the North of Europe, he states that the female elk brings forth, about the

middle of May, from one to three young ones ; but it is seldom that she has

more than two. At this period, the mother retires alone to the wildest re-

cesses of the forest. After a lapse of two or three days, the fawns, which

are of a light brown colour, have sufficient strength to follow their dam

everywhere ; they keep with her until they are in their third year, when she

leaves them to shift for themselves.

" The elk is a long-lived animal ; he does not attain to his full growth

until after his fourteenth year. At least so it is to be presumed, as up to

that period his horns, which are of a flat form, are annually provided with

an additional branch. He sheds his horns about the month of February

in each year. The female elk, unlike the rein- deer of that sex, has no horns.

The horns of the young male elk are perceptible nine months after its

birth ; for the first year they are cylindrical and short ; the second year

they are about a foot in length, but not branched ; the third year two

points are discernible ; the fourth year three ; the fifth year they are full

grown in length. From that time forward they yearly increase in breadth

and in the number of branches until there are as many as fourteen on each

horn.

" By nature the elk is timorous, and he usually flies at the sight of

man. In the autumn, however, lilve other animals of the deer kind, he is at

times rather dangerous. His weapons are his horns and hoofs ; he strikes

so forcibly with the latter as to annihilate a wolf or other large animal at a

single blow. It is said that when the elk is incensed, the hair on his neck

bristles up like the mane of a lion, which gives him a wild and frightful

appearance.

" The usual pace of the elk is a high shambling trot, and his strides are

immense, but I have known him when frightened to go at a tremendous

gallop. In passing through thick woods he carries his horns horizontally,

to prevent them being entangled in the branches. From the formation of

his hoofs he makes a great clattering, like the rein-deer when in rapid

motion. In the summer season the elk usually resorts to morasses and low

situations ; for, like other animals of the deer kind, he frequently takes to

the water in warm weather ; he is an admirable swimmer. In the winter

time he retires to the more sheltered parts of the forest, where willow, ash,

&£., are to be found ; as from the small boughs of these trees he obtains his
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sustenance during that period of the year. In the summer and autumn tijo

elk is often to be met with in small herds, but in the winter there are seldom

more than two or thi-ee in company. At the latter season indeed he is fre-

quently alone.

" The flesh of the elk, whether fresh or smoked, is very excellent ; the

young are particularly delicious. According to Mr. Kilsson it resembles

in taste that of the stag. The tongue and the nose are thought to be great

delicacies in Scandinavia as well as in America. Great Yirtue was once

placed in the hoof of that animal, as parings of it were supposed to be a

specific against the falling sickness and other disorders ; but this idle notion

must by this time, I should think, be nearly exploded. The skin is convert-

ible to many purposes, and is very valuable. Mr. Greiff says :
—

* It is not

long since that a regiment was clothed with waistcoats made from the hides

of those animals, which were so thick that a ball could scarcely penetrate

them.' He adds further, that 'when made into breeches, a pair of them

among the peasantry of former days went as a legacy for several generations.'

" The dk is easily domesticated ; several instances have come to my
knowledge- I had a fawn in my own possession a year ago, but from want

ofproper nourishment it died. Formerly these animals were made use of

in Sweden to draw sledges, but owing, as it was said, to their speed fre-

quently accelerating the escape of people who had been guilty of murders,

or other crimes, the use of them was prohibited under great penalties.

Though I apprehend those ordinances if not abrogated are obsolete, I am
not aware that the elk is ever made use of in that kingdom at the present

day, either to draw a sledge or for other domestic purposes,

"In Swe(fen, as I have observed, it is contrary to law at this particular

time to kill the elk at any season of the year ; this is not the case in Nor-

way ; for in that country as I have just shown, these animals may be des-

troyed with certain limitations as to numbers, from the 1st of July to the

1st of November inclusive. The penalty, however, for killing an elk out of

season in Norway is very much heavier than in Sweden ; it amounts indeed,

including legal expenses, &c., to about £20, which is no inconsiderable sum
in that kingdom."

From the above extract, it will be seen how very similar the European

elk must be to the American moose deer. We do not pretend to be any

authority in the matter, never having seen the elk of the old world, although

we have often admired the stately dimensions of that of the new.

Geographical Distribution.

The Moose is found in Nova Scotia, New Brunswick, Maine, and La-

brador. In Lower Canada on both sides of the St. Lawrence below Quebec,,

and west of Quebec, on the north slwres of the St. Lawrence and Ottawa, to

Lake Temiscamaugue. It rarely strays over to the South shore of the

Ottawa, but they are sometimes killed on that side of the river. In the

northwest they range to the mouth of Mackenzie's River, on the Arctic sea

in latitude 69** . In the State of New York they still exist—rarely m
Herkimer, Franklin, Lewis, and Warren counties.
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ARTICLE VIII.— Th& Northern Reindeer, or Barren Ground Caribou^

( Tarandus arcticus.)

GENUS TARANDUS.
Dental Formula.

Incisive I ; Canine i-^
; Molar^—34.

Horns in both sexes, Canine teeth in both sexes, muzzle small, horns

slender, smooth, palmated, lachrymal sinus.

Tarandus arcticus, (Richardson.)

Smaller than the common deer, Cervus virginianus, general colour

dove brown in summer, whitish in winter. Inhabits the " Barren grounds"

and Arctic regions of North America.

Head of Tarandus arcticus,—Front view.

There are two species of Reindeer, commonly called Caribou, in North
America, confined in their geographical distribution to the eastern and

northern portions of the continent. One of these, the subject of the present

Note.—The Reindeer have eight incisors or front teeth in the lower jaw, and
twelve molar or grinding teeth, six on each side. In the upper jaw they have no
incisors, but two small canine teeth and twelve molars, six of the latter and one
of the former on each side. The above figures represent the numbers, the upper
row standing in the place of the upper jaw, and the lower row the lower jaw.

" Tara7idtis,'' a Reindeer
; Arcticus, latin ;

" Arctic." In the Natural His-
tory of New York this animal is called Rangifer tarandus ; in Audubon and
Bachman's Quadrupeds of North America, Rangifer Cariboic ; by many authors,
Cervus tarandus ; by the Cree Indians, Attehk ; by the Chippewyans, Etthin ;
Esquimaux, Tooktoo ; Greenlanders, Tukta i French Canadians, Carre-b(Buf ov
CariboUf literally a " square oxP
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article, is Tery abundant in the summer season, in a tract of barren, treelesR

W)untry, bounded on the south by the Churchill river ; on the west by the

Great Slave, Athabasca, Wollaston, and Deer Lakes, and the Coppermine

rivers
; while towards the north it stretches away quite to the Polar seas.

It is from the circumstance of its being the only deer found in this desolate

region, that the Barren Ground Caribou has received this one of its names.

The animal, however, is not strictly confined to that territory, for in the au-

tumn it migrates towards the south, and spends the winter in the woods, and

again towards the northwest it ranges nearly across the continent.

This is the deer so frequently mentioned by the hardy adventurers in

search of the north-west passage ; the other reindeer is the caribou of Lower

Canada, New Brunswick, and Nova Scotia. It shall receive some attention

in the next article..

r

my'
U

Head of Tarandus arcticus,—Side view.

From the accounts furnished by the many travellers who have visited

the Barren Grounds, Tarandus arcticus is a small deer, the largest and

fattest bucks weighing only from 90 to 120 lbs., exclusive of the offal. Its

legs are shorter and stouter in proportion to its size than those of the com-

mon deer, and the fi-ont part of the head more blunt like that of a cow. The

horns are slender and palmated at their upper extremities, and near their

base they send out brow antlers, which incline downwards in front of the

forehead, and are flattened laterally, so that the palmated portion is vertical

before and between the eyes. Both males and females have horns, and they

fall off and are renewed annually, as in other deer. The ears are small,

oval and covered both inside and out with thick hair : the feet are very
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broad, flat, concave beneath, and adapted for dig-g'iug ia the snow. The

tail is of moderate length, the hair in winter being long and coarse, in sum-

mer short and smooth. The general colour is greyish brown, with the belly,

insides ft" legs, and under part of the neck white. The caribou is a true

reindeer, and in the descriptions given by various authors, it is usually spo-

ken of as so closely allied to the European species Tarandus furcifer, that

tlie two cannot be well separated. The more recent works, however, shew

that not only are the American reindeer distinct from those of the old

world, but that upon this continent we have two species which differ greatly

in their size—occupy different regions, and when they meet on common

ground do not commingle or associate with each other. The species of the

two continents are the representatives of each other, or the one occupies the

same place in the general economy of nature in one part of tbe world that

the other does in another quarter, and yet they are distinct species.

Sir John Richardson, the celebrated explorer of the northern portion

of America, says, in his work upon the animals of the country .—

•

" In the month of July, the Caribou sheds its winter covering, and

acquires a short coat of hair, of a colour composed of clove brown, mingled

with deep reddish and yellowish-brown, the under surface of the neck, the

belly, and the inner sides of the extremities, remaining white in all seasons.

The hair at first is fine and flexible, but as it lengthens it increases gradually

in diameter at its roots, becoming at the same time white, soft, compressible,

and brittle, like the hair of the moose deer. In the course of the winter the

thickness of the hairs at their roots becomes so great that they are exceed-

ingly close, and no longer lie down smoothly, but stand erect, and they are

then so soft and tender below, that the flexible coloured points are easily

rubbed off, and the fur appears white, especially on the flanks. This occurs

in a smaller degree on the back ; and on the under parts, the hair, although

it acquires length, remains more flexible and slender at its roots, and is con-

sequently not so subject to break. Towards the spring, when the Deer are

tormented by the larvae of the gad-fly making their way through the skin,

they rub themselves against stones and rocks until all the colored tops of the

hair are worn off, and their fur appears to be entirely of a soiled white co-

lour.

'' The closeness of the hair of the Caribou, and the lightness of its skin,

when properly dressed, render it the most appropriate article for winter

clothing in the high latitudes. The skins of the young Deer make the best

dresses, and they should be killed for that purpose in the month of August
or September, as after the latter date the hair becomes too long and brittle.

The prime parts of eight or ten Deer-skins make a complete suit of clothing

for a grown person, which is so impervious to the cold that, with the addi-

tion of a blanket of the same material, any one so clothed may bivouack on

the snow with safety, and even with comfort, in the most intense cold of an

Arctic winter's night.

" The Barren ground Caribou, which resort to the coast of the Arctic

Bea in summer, retii-e in winter to the woods lying between the sixty-third
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and the sixty-sixth degree of latitude, where they feed on the long grass of

the swamps. About the end of April, when the partial melting of the snov

has softened the cetrarlce, corniciUarioe, and cevomyces, which oiothe the

barren grounds like a carpet, they make short excursions from the woods, but

return to them when the weather is frosty. In May the females proceed to-

wards the sea-coast, and towards the end of June the males are in full march

in the same direction. At that period the power of the sun has dried up

tlie lichens on the barren grounds, and the Caribou frequent the moist pas-

tures which cover the bottoms of the narrow valleys on the coasts and islands

of the Arctic sea, where they graze on the sprouting carices and on the

withered grass or hay of the preceding year, which is at that period still

standing, and retaining part of its sap. Their spring journey is performed

partly on the snow, and partly after the snow has disappeared, on the ice

covering the rivers and lakes, which have in general a northerly direction.

Soon after their arrival on the coast the females drop their young ; they

commence their return to the south in September, and reach the vicinity of

the woods towards the end of October, where they are joined by the males.

This journey takes place after the snow has fallen, and they scrape it away

with their feet to procure the lichens, which are then tender and pulpy, be-

ing preserved moist and unfrozen by the heat still remaining in the earth.

Kxcept in the autumn, the bulk of the males and females live separately
;

the former retire deeper into the woods in winter, whilst herds of the preg-

nant does stay on the skirts of the barren grounds, and proceed to the coast

very early in sprmg. Captam Parry saw Deer on Melville peninsula as

late as the 23d of September, and the females, with then* fa^sus, made their

first appearance on the 22d of April, The males in general do not go so

far north as the females. On the coast of Hudson's Bay the Barren-ground

Caribou migrate farther south than those on the Coppermine or Mackenzie

rivers ; but none of them go to the southward of the Churchill.

" When in condition, there is a layer of fat deposited on the back and

rump of the males to the depth of two or three inches or more, immediately

under the skin, which is termed depouille by the Canadian voyagers, and

as an article of Indian trade, is often of more value than all the remainder

of the carcass. The depouille is thickest at the commencement of the

autumn ; it then becomes of a red colour, and acquires a high flavour, and

soon afterwards disappears. The females at that period are lean, but in the

course of the winter they acquire a small depouille, which is exhausted

soon after they drop their young. The flesh of the Caribou is very tender,

and its flavor when in season is, in my opinion, superior to that of the finest

English venison, but when the animal is lean it is very insipid, the difierence

being greater between well fed and lean Caribou than any one can conceive

who has not liad an opportunity of judging. The lean meat fills the stomach

but never satisfies the appetite, and scarcely serves to recruit the strength

when exhausted by labour," ' The Chepewayans, the Copper Indians, tlie

Dog-Ribs and Hare Indians of Great Bear Lake, would be totally unable

to inhabit their barren lands were it nor for the immense herds of this Deer
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that exist there. Of the Caribou horns they form their fish-spears and

hooks ; and previous to the introduction of European iron, ice chisels and

various other utensils were likewise made of them.' The hunter breaks the

leg-bones of a recently slaughtered Deer, and w^hile the marrow is still

warm, devours it with relish. The kidneys, and part of the intestines,

particularly the thin folds of the third stomach or manyplies, are likewise

occasionally eaten when raw, and the summits of the antlers, as long as they

are soft, are also delicacies in a raw state. The colon or large gut is

inverted, so as to preserve its fatty appendages, and is, when either roasted

or boiled, one of the richest and most savoury morsels the country affords,

either to the native or white resident, The remainder of the intestines,

after being cleaned, are hung in the smoke for a few days, and then

broiled. The stomach and its contents, termed by the Esquimaux nerrooksy

and by the Greenlanders nerrikak tierriookak, are also eaten, and it would

appear that the lichens and other vegetable matters on which the caribou

feeds are more easily digested by the human stomach when they have been

mixed with the salivary and gastric juices of a ruminating animal. Many

of the Indians and Canadian voyagers prefer this savoury mixture after it

has undergone a degree of fermentation, or lain to season, as they term it,

for a few days. The blood, if m.ixed in proper proportion with a strong

decoction of fat meat, forms, after some nicety in the cooking, a rich soup,

which is very palatable and highly nutritious, but very difficult of digestion

.

When all the soft parts of the animal are consumed, the bones are pounded

small, and a large quantity of marrow is extracted from them by boiling.

This is used in making the better kinds of the mixture of dried meat and

fat, which is named pemmican, and it is also preserved by the young men
and women for anointing the hair and greasing the face on dress occasions.

The tongue roasted, when fresh or when half dried, is a delicious morsel.

When ^it is necessary to preserve the caribou meat for use at a future

period, it is cut into thin slices and dried over the smoke of a slow fire,

and then pounded betwixt two stones. This pounded meat is very dry

and husky if eaten alone, but when a quantity of the black-fat or

depouille of the deer is added to it, is one of the greatest treats that can

be offered to a resident in the fur countries.

" The caribou travel in herds, varying in number from eight or ten to

two or three hundred, and their daily excursions are generally towards the

quarter whence the wind blows. The Indians kill them with the bow

and arrow or gun, take them in snares, or spear them in crossing rivers or

lakes. The Esquimaux also take them in traps ingeniously formed of ice

or snow. Of all the deer of North America they are the most easy of

approach, and are slaughtered in the greatest numbers. A single family

of Indians will sometimes destroy two or three hundred in a few weeks,

and in many cases they are killed for their tongues alone"

This deer is described as of an unsuspecting but inquisitive disposition,

the latter quality often leading to his destruction. The northern hunter,

when he sees a caribou feeding in the open plain, approaches as near as he
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can without being seeen, then throws himself upon the ground, draws his

coat of skins over his head, and arranges it so as to resemble somewhat the

form of a deer. He then attracts the animals attention by a loud bellow.

Urged on by his curiosity, the silly caribou approaches to examine the myste-

rious object, capering about and running round in circles. Meanwhile the

Indian remains perfectly still, well knowing that his prey will not be satis-

fied until he can get a near view, When within a short distance, twelve or

twenty yards, the hunter shoots him with an arrow. Many of the northern

Indians are still without guns, but they use their rude bows and arrows

with great effect.

The Esquimaux digs a pit in the snow, and heaps up its sides, so that

from a distance it rsembles a small rounded hillock. Within, the walls of

the pit are perpendicular, and its mouth above is covered with a slab of ice,

so arranged that when the deer walks over it, one end tips down suddenly,

and having precipitated the deer into the pit, turns back and closes the en-

trance. For this purpose it is contrived with an axle running through it,

and it appears from this account, if it be true, that the ice and snow of the

north, owing to the intensity of the cold, is more solid and tough than it is

in our countrv.

The Indians also construct large inclosures of brushwrod, sometimes a

mile in circumference, with a narrow entrance, situated upon one of the

more frequented paths of the deer. Within they have a multitude of wind-

ing lanes, formed of similar materials. In these they place a great many

snares, made of deer-skin thongs of great strength, and then by various

expedients manage to drive a herd of the deer into the enclosure. The ter-

rified animals run about in all directions through the winding avenues, be-

come entanjrled in the snares, and soon the whole herd is killed. Great

numbers, it is said, are slain in this way, and some families are so successful

that they do not recjuire to remove then- tents morethan two or thi-ee times

in a season.

The barren ground caribou spends the winter in the woodland

regions, subsisting upon mosses and shrubs, and in the summer regularly

migrates towards the north and the sea coast, and returns again to the

south in the autumn.

Geographical Distribution.

From all the information we have been able to collect upon the subject,

Tarandus arcticus never travels as far south as Canada, although its near

relative, the woodland caribou, is abundant in certain parts of the Province.

Audubon and Bachmau state that from the " Barren Grounds," it ran-

ges westvvard across the continent, and that it is ineutioned by several

authors as inhabiting the Fox or Aleutian Islands. " It is not found so far

to the southward on the Pacific as on the Atlantic coast, and is not found

on the Rocky Mountains within the limits of the United States." In every

part of Arctic America including the region from Hudson's Bay to far

within in the Arctic circle, the Barren Ground Caribou is met with in greater

or less abundance.
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ARTICLE \X.— The Woodland Caribou, [Tarandus hastalis.)

Tarandus hastalis, (Agassiz.)

Similar to Tarandus Arcticus, but twice as large, horns more stout

and short in proportion ; inhabits Labrador and northern Canada, and thence

Bouth to Nova Scotia.

The species of Caribou, of which an account has been given in the last

article, is a small animal, but the one now to be examined grows to a size

much greater than that of the common red deer. A full grown and large

woodland Caribou weighs 300 lbs., while it is rare to meet with a buck of

the common species which would weigh 200. In fact, the woodland Cari-

bou appears to be upon an average nearly twice the size of the common red

deer. Its geographical range extends over Newfoundland, Nova Scotia,

New Brunswick, the northern part of the State of Maine, Lower Canada

upon both sides of the mouth of the St. Lawrence, thence westerly in the

inhabited country north of Quebec to the rear of Lake Superior. It never

migrates towards the north in the summer as is the habit of Tarandus

arcticus, but rather to the south ; the lines of migration in the two species

being in exactly opposite directions. In the Lower Provinces and in Labra-

dor, it is somewhat abundant in the more secluded tracts of forest, and be-

ing more gregarious in its habits does not linger in the settlements like the

common deer. The principal difference in form between this species and

the last appears to consist in its superior size. The following is the descrip-

tion given by Audubon and Bachman of an individual two years and a hal f

old :

—

" Larger and less graceful than the common American deer, body

stout and heavy, neck stout, hoofs thin, flattened, broad and spreading, ex-

cavated or concave beneath, accessary hoofs, large and thin, legs stout, no

glandular opening, and scarcely a perceptible inner tuft on the hind legs,

nose somewhat like those of a cow, but fully covered with soft hairs of a

moderate length, no beard but on the under side of the neck a line of hairs

about four inches in length which hang down in a longitudinal direction,

ears small, short and oval, thickly clothed with hair on both surfaces, horns

one foot three and a half inches in height, slender, one with two and the

other with one prong, prongs about five inches long, hair soft and wooly

underneath the longer hairs like those of the antelop#, crimped or waved,

and about one to one and a half inches long." As to the colour of the ani-

mal, the authors state that " at the roots the hairs are whitish, then become

brownish-grey, and at the tips are light dun grey, whiter on the neck than

elsewhere, nose, ears, outer surface of legs, and shoulder brownish, a slight

shade of the same tinge behind the fore legs, hoofs black, neck and throat dull

white, a faint whitish patch on the sides of the shoulders, forehead brownish

white, belly white, tail white with a slight shade of brown at the root and

on the whole upper surface, outside of legs brown, a band of white around

all the legs adjoining the hoofs and extending to the small secondary hoofe,

horns yellowish brown, worn white in places."
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The dimensions of this specimen were as follows :—Length from nose io

root of tail, 6 feet ; length of tail, 4 inches ; height of shoulder, 3 feet 6 in-

ches ; width between the eyes, 5^ inches ; length from point of nose to lower

canthus of eye, 9 inches ; from point of nose to the ear, 1 foot 2 inches
;

height of ear, 5 inches."

The height of a full grown animal of this species is four feet and a

half, and the weight of its carcass, without the entrails, 300 pounds. It

appears to be an exceedingly shy animal, seldom frequenting the fields, but

confining itself to the swamps or marshy plains in the winter, where there

is an abundance of moss and small shrubs upon which it feeds, " The cari-

bou," says a writer in the same work, " is famous for its swiftness, and

has various gaits, walking, trotting or gallopping alike gracefully and

and rapidly. By many people these animals are, in fact, thought to be

much fleeter than the moose, and they are said to take extraordinary leaps.

When pursued, the caribou immediately makes for a swamp, and fol-

lows the margin, taking at times to the water and again footing it over the

firm ground, and sometimes turning towards the nearest mountain, crosses

it by another morass. If hard pressed by the hunters, (who now and then

follow up the chase for four or five days) the animal ascends to the highest

peaks of the mountains for security, and the pursuit becomes very fatiguing

and uncertain. Upon one occasion, two men followed several caribou for a

whole week, when, completely tired out, they gave up the chase, which

was then continued by two other hunters, who at last succeeded in killing a

couple of the animals at long shot. Sometimes, however, fresh tracks are

found, and the caribou is surprised whilst lying down or browsing, and shot

on the spot. When the snow is not deep, and the lakes are covered with

ice only, the animal, if closely pursued, makes for one of them and runs

over the ice so fast that it is unable to stop if struck with alarm at any ob-

ject presenting itself in front, and it then suddenly squats down on its

haunches and slides along in that ludicrous position until the impetus being

exhausted, it rises again and makes off in some other direction. When the

caribou takes to the ice the hunter always gives up the chase. Sometimes,

when the mouth and throat of a fresh killed caribou are examined, they are

found to be filled with a blackish looking mucus, resembling thin mud, but

which appears to be only a portion of the partially decomposed black

mosses upon which it fed, probably forced into the throat and mouth of the

animal in its dying agonies.

" When overtaken in the chase, the caribou stands at bay, and shows

fight, and when thus brought to a stand still will not pay much attention to

the hunters, so that he can approach and shoot them with ease."

If we are to believe what is stated of the speed and powers of endu-

rance of the European reindeer, to which the caribou is so closely allied

that naturalists were long in doubt as to the propriety of separating it as a

distinct species, then it is easy to understand that the hunting of this animal

must be a laborious undertaking. Journies of one hundred and fifty miles

in twenty hours art said to be a common performance of the domesticated
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reindeer, and in 1G90, one animal is affirmed to have drawn an officer, with

important despatches, eight hundred miles in forty-eight hours.

In Forester's Game in its season, the author gives a very lively des-

cription of the Caribou, having reference to this species, lie states that

** as regards the nature of the pelage, or fur, for it is almost such, of the

Caribou, so far from its being remarkable for closeness and compactness, it

is by all odds the loosest and longest haired of any deer I ever saw ; being,

particularly about the head and neck^ so shaggy as to appear almost maned.

" In color, it is the most grizzly of deer, and though comparatively dark

brown on the back, the hide is generally speaking, light, almost dun-colored

,

and on the head and neck fulvous, or tawny gray, largely mixed wdth white

hairs.

" The fiesh is said to l^e delicious ; and the leather made by the Indians-

from its skin, by their peculiar process, is of unsurpassed excellence for leg-

gins, moccasins or the like ; especially for the moccasin to be used under

snow-shoes.

" As to its habits, while the Lapland or Siberian Eeindeer is the tamest

and most docile of its genus, the American Caribou is the fiercest, fleetest,

wildest, shyest, and most untameable. So much so, that they are rarely

pursued by white hunters, or shot by them, except through casual good

fortune ; Indians alone having the patience and instinctive craft, which

enables them to crawl on them unseen, unsmelt—for the nose of the Caribou

C4T,n detect the smallest taint upon the air of anything human at least two

miles up wind of him—and unsuspected. If he takes alarm and starts off on

the run, no one dreanis of pursuing. As well pursue the 'svind, of which no

man knoweth whence it cometh or whether it goeth. Snow-shoes against

him alone avail little, for propped up on the broad, natural snow-shoes of

his long, elastic pasterns and wide cleft clacking hoofs, he shoots over the

crust of the deepest drifts, unbroken ; in which the lordly moose would soon

flounder, shoulder deep, if hard pressed, and the graceful deer would fall

despairing, and bleat in vain for mercy—but he, the ship of the winter wil-

derness, outspeeds the wind among his native pines and tamaracks—even as

the desert ship, the dromedary, out-trots the red simoon on the terrible

Zahara—and once started, may be seen no more by human eyes, nor run

down by fleetest feet of man, no, not if they pursue him from their nightly-

casual camps, unwearied, following his trail by the day, by the week, by the

month, till a fresh snow effiices his tracks, and leaves the hunter at the last,.

as he was at the first of the chase ; less only the fatigue, the disappointment'

and the folly.

Therefore, by woodsmen, whether white or red skinned, he is followed

only on those rare occasions when snows of unusual depth are crusted over

to the very point at which they will not quite support this fleet and power-

ful stag. Then the toil is too great even for his vast endurance, and he can

be run down by the speed of men, inured to the sport, and to the hardships

of the wilderness, but by them only. Indians by hundreds in the provinces,

and many loggers and hunters in the Eastern States, can take and keep his
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trail in suitable weather—the best time is the latter end of February or the

beginning of March ; the best weather is when a light, fresh snow of some

three or four inches has fallen on the top of deep drifts and a solid crust ; the

fresh snow giving the means of following the trail ; the firm crust yielding a

support to the broad snow-shoes and enabling the stalkers to trail with

silence atid celerity combined. Then they crawl onward, breathless and

voiceless, up wind always, following the foot prints of the wandering, pas-

turing, wantoning deer
;
judging by signs, uumistaken to the veteran hunter,

iindistinguishable to the novice, of the distance or proximity of their game^

imtil they steal upon the herd unsuspected, and either finish the day with a

sure shot and a triumphant whoop ; or discover that the game has taken

alarm and started on the jump, and so give it up in despair,

'* One man perhaps in a thousand can still-hmit, or stalk, Caribou in the

summer season. He, when he has discovered a herd feeding up wind, at a lei-

sure i^ace and clearly uualarmed, stations a comrade in close ambush, well

down wind and to leeward of their upward track, and then himself, after

•closely observing their mood, motions and line of course, strikes off in a wide

<Mrcle well to leeward, until he has got a mile or two ahead of the herd,,

when very slowly and guardedly, observing the profoundest silence, he cuts

across their direction, and gives them his wind, as it is technically termed,

dead ahead. This is the crisis of the affair ; if he gives the wind too strong-

ly, or too rashly, if he makes the slightest noise or motion, they scatter in an

instant, and away. If he give it slightly, gradually, and casually as it were,

not fancying themselves pursued, but merely approached, they merely turn

away from it, working their way domn ivind to the deadly ambush, of which

their keenest scent cannot, under such circumstances, inform them. If he

succeed in this, inch by inch he crawls after them, never pressing them, or

drawing in upon them, but preserving the same distance still, still giving them

the same wind as at the first, so that he creates no panic or confusion, until

at length, when close upon the hidden peril, his sudden whoop sends them

headlong down the deceitful breeze upon the treacherous rifle.

" Of all wood-craft, none is so difficult, none requires so rare a combina-

tion as this, of quickness of sight, wariness of tread, very instinct of the

craft, and perfection of judgment. When resorted to, and performed to the

admiration even of woodmen, it does not succeed once in a hundred times

—

therefore not by one man in a thousand is it ever resorted to at all, and by

him, rather in the wantonness of wood-craft, and by way of boastful experi-

ment, than with any hope, much less expectation of success."

Professor Dawson on new species of Meriones.—In the last Janu-

ary number of the Edinburgh New Philosophical Journal, there is aa

interesting article on the Meriones and Arvicola of Nova Scotia, by

1*rofessor Dawson, of McGill College, Montreal. The learned Professor

describes and figures a new species of "Jumping Mouse," Meriones

Acadicus^
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^ ARTICLE X.— On iha IVapile, or Canadian Slag, {Elaphus

Canadensis )

Genus Elapiius.

Tlic males of this genus have largo, round, branching horns, and

canhie teeth in the upper jaw only. The females have neither horns nor

canine tectli. Both sexes have the head terminating anteriorly in a muzzle.

They have also a lachrymal or sub-orbital sinus. The Denial Form.ula is

as follows :

—

Incisive, ^ ; Canine, l-] ; Molar, f-f ;—34. The generic

name is derived from the Greek Elaphcs,, a stag. The red deer of Britain

is a species of this genus. The only species known in America is the

Wapite or Canadian Stag, com.monly callal the American Elk.

Elapiius Canadensis.

Specific CiiAKACXErvS.

—

Larger than the Ccmmon Deer ; Horns large,

net palmated, with, brcwn antlers ; a naked space round the lachrymal open-

ing ; tail short ; Colour ijellcivish, hrcwn above, a black mark extending

Jrom the angle (f the mouth along the sides of the Iciver jaw ; a long pals

yelloiuish spot on the buttocks.

According to tradition, one hundred and twenty years ago, tins deer

Was not uncommon north of the St. Lawrence, and upon the arrival of the first

white settlers its rango extended over the whole of the United States. At

present it is abundant in the western prairies and the eastern side of the Rockj

6
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Mountains, from the HGth or 57tli parallel of north latitude to Texas, la

the Hudson's "Bay Territories, accordinq^ to Sir Jolui Richardson, its eastern?

limit is a line drawn from the scnth end of Lake Wiimipeg to the-

Sasl.aiclicv;ari, in the 103rd degree of long-itude, thence till it strikes tha-

E!k River in the 111th dc-ree. It is found rarely on the Alleghany

mountains.

In Eastern Canada it is or.ly known by the herns and scattered boncs

that are now and then discovered by the pioneers of the forest, while clearing

op the land, and it may, therefore, so far as this section of the country is

concerned, be looked upon as an extinct species.

It is a large and elegant animal, so much resembling the stag of Europe

thit, by the first white explorers of the continent, it was thought to be tha

same.
"

Being, however, much larger and different in its colour, habits, ami
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OtLcr particulars, it luis long since been decided by competent naturalists to

be distinct. It is between four feet six inches and five feet high at the

llioulders, cr about cue foot higher than tlie English stag. In Knight'a

Cyclopa:dia of Natural History, it is said that " ail the upper parts and the

lower jaw are of a somewhat lively, yellowish brov/n ; there is a black mark

from the angle of the mouth along the side ol" the lower jaw, and a brown

circle around the eye. The neck is mixed with red and black, with cciirse

hair descending from it like a dcw-Iap, deeper in colour than the sides.

—

From the shoulders to the hips, French gvay ; a pale yellowish patch on the

buttocks, bounded on the thighs by a black line, 'i'he tail is yellovvish, and

only 2}.2 inches long, whereas it is nearly 7 inches in the Enrr j-)ean stag.

—

The hair is of a mean length on the shoulders, the back the Hanks, the thighs,

and the under part of the head ; that on the sidc^s and limbs is shorter, but

the hair is very long on the sides of tlie head, posterior'y, a>nd on the neck,

partieulariy below where it forms the kind of dew-lap above alluded to. Ou
the posterior and outer aspects of the hind legs, there is a brush of tawny

hair which surrounds a narrow long horny substance. The ears are white

within, and clothed with tufted hair externaily of tliO same colour as the

neighbouring parts ; a naked triangular space round the large lachrymal siima

near the inner angle of the eye ; hoofs small and black, like the common stag.

The ^\''apitehas a muzzle, upper canine teeth, and a 3c<ft tongue ; the quality

of the hair is brittle, and there is a short wool beneath it.
''

The horns are round, very large and long. A fragment now lying

, before us which was found in the County of Renfrew, is two feet four inches

in length and seven inches in circumference. It is a piece from the central

part of a horn that was probably over four feet in length Vt'iicn perfect. A
pair of horns from the head of a full gr;nvn Wapitc weigh, from thirty-fivc to

forty-live pounds. We have just weighed a preity largo pair of buck's horns

ofthe common species, {Ccrvus Virginianus,) and Mn:l their weight to be four

ftud a haif pounds. Those of the Wapite are therefore on an average, ten

times the size of those of the common buck. 'Jliey are not curved forward,

but risj from the head upward and backward, the main shaft being nearly

on a straight line with the facial outline, or a line di-awn from the point cf

tli3 nose above to the forehead. ?n ear the base tlicy sometimes have brow
antlers, cr branches which bend dov. nward. Fragments of these enormous

horns are frequently found in the new Townsliips of Canada by the settlers,

while clearing their land from the forest. They may be easily distinguished

from the horns of tlie moose by their not being jiulniatcd, but round, with

round sharp prongs ; and on account cf their great size, they can never be
mistaken for those of the common deer. Within the last one hundred and

twenty years the Wapite was somewhat common in the valley of theOttawji,

iccording to traditions among the Indians. The many fragments of horns

we have fcen, do not appear to have lain in the ground more than one hun-

dred years. They are usually found in the vegetable soil just beneath ih&

* English Cyclopaedia of Natural History, vol. I j page Z^o,
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layer of decomposing Ictvves or moss, that everywhere in the woods forms th(J

iurface. "While excavating the Ridcau Canal about twenty-five years since

the perfect skeleton of a Wapite was exliunied at the Hogs-back, near the

ite of the present City of Ottawa. The horns were attached to the skulls

and five feet long. Three years since the skeleton of a large deer was dia-

covered in the County of Lanark, which was probably of this ppecies.

The Wapite is still somewhat abundant in the Western praries. Id

the paper from which our engraving of the animal is taken. Professor Baird

gays :
—"The American Elk, sometimes called AVapite, was once extensively

distributed throughout the present limits of the United States. At the

present time, in the eastern parts, it is only found in a few counties of Penn-

gylvania—as Elk and Clearfield—where, indeed, their numbers are decreas-

ing day by day. Occasionally one has been seen in the Moose range of the

Adirondacks, in Lewis, Hamilton, and some other counties of northern New
York. This has not been the case, however, for more than twenty years.

—

A few are known to exist in the Allcghanics of Western Virginia. We
next find them in the Southern part of Michigan, but it is only as we proceed

farther V^^est, that they present themselves in numbers. In Minnesota they

are found in large herds, and in still larger en the Upper Missouri, Tellow-

etone, and other streams. Of the vast number in these regions, seme idea

may be formed from the piles of shed horns which the Indians are in the

habit of heaping up in the prairies. One of these, on Elk Horn prairie, about

eighty miles above Fort Laiiou, has for many years been a conspicuous

land-mark to the traveller, shov.'ing like a white monument many miles off*

This which was torn down in the summer of 1850 was about fifteen feet

high and twenty-five in circumference ; others still larger are found on the

Upper Yellowstone."

In the Western prairies they congregate in herds of from twenty or

thirty to six or seven hundred, and it is said that in those vast oceans of

meadow the animal grows to a great size. Individuals nearly the size of a

horse are not unfrequcnt. In California and New Mexico antlers, it is said,

have been found so large that when resting on their tips a tall man could

walk erect between them. Their food consists of the grass found in the

woods, wild pea vines, the branches of willows, lichens, and the buds of the

wild rose. Daring the winter they scrape the snow from the ground with the

fore feet and cat the tender roots and bark of shrubs and small trees. They

are fond of residing in wooded dells, islands covered with willows, or points

on the river side, still clothed with forest. They make for themselves a bed

upon the long grass, and occasionally upon the top of a fallen tree, where

they sleep during the hot sultry hours of the day. During hot weather when

mosquitoes abound in the woods, they retire to ponds or proceed to the rivers

and immerse their bodies and heads, leaving merely enough of their noeea

above the water to allow them to breathe. A pair of them kept in confine-

ment at New York by Mr. Audubon, were fed upon green cats, hay, Indian

corn, and all such food as is usually given to a cow. Turnips they would
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not touch. The pair ate as much in a day as wcukl suffice for two horses.

The horns fall off in February or March, and arc reproduced in four or

five months to their full size, and daring' their growth are covered with velvet

like those of the common deer. The young are brought forth in May or

June, one or tv/o at a birth.

The Wapite is easily domssticated and it is often to be seen in the

parks of the wealtliy, both in Europe and America. As they grow old,

however, the males bacome exceedingly pugnacious, and will sometimes in a

fit of passion attack their best friends.

In their wild state, where alone they can be seen in their full size and

strength, they are shy and not at all easily approached by the hunter. The

herd is led by the oldest and strongest male, and wherever he goes they fol-

low. Their senses are acute, and they easily perceive the approach of any

human intruder. " The moment the air is tainted by the odour of his enemy,

his head is erected with spirit, his ears rapidly thrown in every direction to

catch the sounds, and his large dark glitering eye expresses the most eager

attention. Soon as the approaching hunter is fairly discovered, the elk

bounds along for a few paces, as if trying his strength for flight, stops, turns

half round, and scans his pursuer with a steady gaze, then throwing back

his lofty horns upon his neck, and projecting his taper nose forwards, he

gprings from the ground and advances with a velocity which soon leaves the

object of his dread far out of sight. *

In the Autumn the males are subject to ungovernable passion, roaming

to and fro over the plains, and fighting most desperate battles vv'ith each

other. Their cry is described as a shrill v/histling, quivering noise, which

can be heard at a distance of one mile, and is not very unlike the braying of

a jackass. It is prolonged and acute, consisting of the successive sounds •

a, 0, u, uttered with such vehemence as to offend the car. V/hile emitting

this whistle or cry, they turn their heads upwards and backwards.

Godman says, the flesh of the elk is highly esteemed by the Indians and

hunters as food, and the horns while in their soft state, are also a delicacy

;

of their hides a great variety of articles of dress and usefulness are prepared.

The solid portion or shaft of the perfect horn is wrought by the Indians into

a bow, wliich is highly serviceable from its elasticity as well as succeptible

of polish and form. The teeth are much prized by the Indians also to orna-

ment their dresses. A " queen's" robe of antelope's skins presented to Mr.

AuDUBOx, decorated with the teeth of fifty six elks, was valued at no less

than thirty horses.

"When wounded, it is said this animal fights with great eagerness, appa-

rently not only to defend himself, but also to take revenge for the injuries he

may have received.

* See Audubon and Eachman's Quadrupeds of North America, vol. 2, page«
00 and 91.

See Professor S. F. Baird, on the " Kurainating Animals of North America,'*

Patent Report, Washington, 1851, Part 2, Agriculture, page 116.

Godman'a American Natural History, vol. 2, page 111.
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XoMEN'ci<ATURE.—Thc followiiig arc the principal names under wliici

this noble an'rarJ has been recognised by various authors :

—

[ {Cerfdii Canada,) Fcrrault, 5[:m. Sur les Anira, vol. 2, p. 45 ;
{Cervus

Major Amcrizaum) Catesby Carol, App. 2, 28 ;
{Akes

Americanus, coraibiis teretibns,) Jeiierson Virginia, p. OG

;

{The Stag,) Perinant Arctic Zoology, vol. 4, p. 27
;
{Wewas'

^•:.S9,) llcarnes Jour iial, page 3G0
;
{Red Deer,) Unirrcville;

{Ce-vus StrongIfoc3ros,) Scbreber Saugtliiere, vol. 2, page

1074; {Wap'di,) AV'ardca des Etat3 Unis; {Cervus Cana-

densis,) Syaopsis of the Species of Mammalia, Griffith's

Cuvier, page 77G
;

{Elaphus Canadensis,) DeKay, New
York, Fanna, page 118 ; anl also Audup.on & Bachman's

Qaadrapods of North America, vol. 2, page 83.]

In Knight's Cyclo])osd!a of Natural History, vol. 1, pagcs815and 816,

there is a new classification of the Deer fajnily. In this arrangement the

genus Ela]")hu3 is suppressed altogether, and the Wapite is calieJ {Cervus

Canadensis,) the European Stag, {Cervus elaphus.)

The Wapite, or Caiiad'an Stag, is commonly called the Elk in the

United States and Canada, a'though it is a member of a very d^fiercnt

genus. This misnomer is perhaps one of the most remarkable in Natural

History, and is still practised, even by the best autliors, though probably

out of deference to the p .'p-a;ar custom. In Europe no person would think

of confounding the Red Deer or Stag of the British Isles with the Elk of

Scandiuavhi. No two animals could well be more unlike each other, and

yet be contained in a single family. The Elk and the Stag of Europe both

belong to the family Cf.pvid.e or Deer, but they differ more widely frcra

each other than the Horse does from the Z-bra. and it would scarcely be

possible to convince any person tliat they could be the same species.

Now, in America we have two species, the exact counterparts of the

two in Europe, each to each. We have the Wapite with round blanching

antlers, and canine teeth in the upper jaw of the male, and in all general

characters closely resembling the English Stag. It is only specifically dis-

tinct being lareror, its tail shorter, and sliditlv dfibring in colour. On the

other hand, we have the Moose with huge ilat horr.s, no canine teeth in the

upper jaw, and a long pendulous upper lip, the whole animal being so exactly

like the Elk of Europe, that the best naturalists are yet undecided as to the

propriety of separating it as a distinct species. The moose therefore is a

true elk, and the Wapite is a true stag or " Deer,'' in the common accepta-

tion of that word. Yet, by a strange perversion of terms, the name of the

one animal has been transferred to the other, and vice versa. The " Elk" ia

America is called a " Deer," and the " Deer" is called an Eik.

The Wapite has been nearly, if not quite exterminated in Canada since

the arrival of the Europeans, and it should therefore be regarded by the

Is aturalists of this Province with an especial amount of interest. AVe have

been informed that it still exists in the western counties of the upper pro
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vmco, but cannot testify from
j;
ersonal observation to tie truth of this state-

«nent.

NoTR.—Pr^ifessor Owen ranks certain remains of the English Stajj amon^ the

fossils of the British Isloii. He says, " the most common fossil remains ot the

Deer-Tribe are those which cannot be satisiactorily distinjiuished from the same
parts ol' (Cerrns chiphns,) v/hich most aboiinded in the forests of En^^land until the

sixteenth century, and which still enjoys a kind of wild lit^', by virtue of strict prO'

tecting laws, in t'jc mountains of Scotland.

'J'he oldest stratmn in llritain yieldina; evidence of a Cerj-ns of the size of the

Red-deer, is the red-crag at New'uourne. Prlore conclusive evidence of the specific

'Character of this sized Deer is aliorded by antlers as well as teeth and bonis, and
these attest tbe existence of the Cervtts fulapJins through intermediate formations,

as the newer fresli water pliocene, and the mammoth filt of ossilcrous caves, np to

the 2:rowth of existing turbaries and peat bogs. ] found remains of this round
antlered Deer in all the collections of mammalian fossils from tbe fitivio marine
crag, and more recent fresh water and lignite I)cds in Norfolk, .^uffolk, and Essex.
•Similar remains have been obtained from the lacustrine deposits in Yorkshire ; the
head, with antlers, two feet ten inches in length, figured by Knowlton in the
*' Philosophical Transactions" for 17-4G, pi. I, fig 2, was dug out of a bed of sand ia

the rivei- Uye, in the East r{i<ling of thut country. Owem's British Fossil
Mam.mals and Birds, pages 472 aud473.

ARTICLE XL

—

On ike Common Deer, (Cervus Virginiamus.)

(GENUS CERVUS.)
Dental Formula.

Incisive, ^ ; Canine, ^—^ ; Molar, |-^.—32,

Horns always present in the male, branched, sub-palmated cr simple,

the horns arising rounded from a burr or rose shaped base, ears large, no

canine teeth, a muzzle, tail short and bushy.

The generic name is from the Latin [Cervus) a deer. There are five

species of the genus in North America, (see note page 61, last number,) of

which only one [Cervus Virginianus) ranges into Canada.

Cervus Virginianus, (Say.)

Reddish or hluish g7-cy, according fo the season, young spotted with

tuhite, horns of moderate size, curving forward, tvith the concave part in

front, icith from one to six points, occas:oimllij palmated.

The Virginian deer is a beautiful and graceful animal still abounding in

all the newer settlements of Upper Canada, and also though less numerously

througlioit the South-eastern and Western portions of Lower Canada, lo

form it is perhaps the most elegant of all the North American deer. It has

a long tapering pointed head, and large lustrous bluish black eyes. The legs

«,re slender, but well formed, and in proportion to their size, possessed of

prodigious muscular strength, v/hile the body is moderately stout and flexible.

The horns are not large, but they are v;ell armed with strong and sharp

spikes. They are near their base bent l>ackwards, and in the upper half

turned forward. They are usually cylindrical, but they are also sometimes

jffliet with a good deal palmated. They vary very much in size and shape, upon
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different individuals. Tlie prongs are round, con'cal, sharp, and directed

upwards. Situated partly on the inside of eacli horn near tl;C base there is

a short brow antler on most of the specimens. A large pair of horns weigh

about six pounds, but there are few over four or five pounds in vvelght.

The colour of this animal varies with tlie season ; iji the autumn and

winter it is bluish gray, in the spring reddish, becoming bluish in the

summer. Beneath the chin, throat, belly, inner surface of legs, and under

side of tail, r/hite. The fawns are at first reddish brown, and spotted with

white along the sides. In the autumn of their first season thev lose the white

spots, and thereafter are the colour of the old ones. The hair is flattened and

angular, that upon the under side of the tail long and white.

The average length of this species is, from the nose to the root of the

tail, 5 feet 4 inches ; length of tail without the hairs, G or 7 inches ; with the

hairs, a little more than one foot.

The females bring forth in ISIay or June, one or two, rarely three at a

birth.

In Canada this deer spends the winter in the cedar and spruce swamps,

where, like the Moose, it "yards," as it is called in considerable herds. The

yard is simply that tract of the swamp, where a herd of the deer have taken

up their quartern, and is marked by a multitude of paths through the snow

in all directions. At this season their tracks are seldom seen on the hard

wood lands, bat in the spring as soon as the snovv has thawn away they

leave the swamps and thereafter during the summer and autumn they reside

in the uplands, and frequent the fields during the night. In the swamps their

food consists principally of the buds of the birch, cedar and spruce, with

same of the mosses. In the summer they feed upon leaves, tender grasses,

berries, peas, turnips, and even commit extensive robberies upon the potatoe

fields. They seem to prefer peas and turnips to all other agricultural pro-

ductions. They are fond of lingering all day in the neighbourhood of the

fields. The buck generally makes a comfortable bed for himself in a clump

of low bushes where there are plenty of soft leaves or grass, and there sleeps

No3lF,^'CLATURT:.

—

(Cerv?(s,) Latin, a deer. The Virginian or Common
Deer has been varioiiiily described by authors and travellers under the iianus of
{^Avierikail iscker Hlrsch .') German. American IVer

; ( Vi rgniischcr ILrsd/.) Ger-
man, Vir^inan Deer; {Ctrf dela LuHisiaiia.') French, "the Staj of l.ouisiana,^'

Fallow D^er and American ^\u^. Tlie appellation {Cervus Vtrgijuai/ns,) Vir-

ginian Deer, is that bestowed upon it by tlie American Naturalist (Say,) whose
name is appended above. In the new classification of the deer given in tlie En^jfHsh

Cyclopa;dia, this species is called {Cariarns Virgnilainis.) We shall give '.his

new arrangement of the Cer cider, entire at the end of the next article.

The following are the difl'erences between the four Genera of Deer described

in this work :

—

1st. Genus {Cervus!) The males only have horns, and there are no canine

teeth in either sex.

2nd. Genus {Eh2)iLus.') The males have horns and canine teeth, Ike

females have neither.

3rd. Genus {Tarand/is.) Both the males and the females have horns and
canine teeth.

4th. Genus {A/ces.) Horns and teeth the same as in the grniis (Ci'r)-tts,y

but the horns are very broadly palmated, r.nd the whole anterior of the animal,

including the head and the neck, very different in structure from any otber Deer*
We have met with no description of the genus {Aires.)
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during the g^roatcr part of the day. In the latter end of May, and in the

month of J unc, when the flics are troublesome, th.ey come out into the fields

towards the close of the day, generally al)out an hour before sunset.

—

They also frequent the v/ater in the night at this season to protect themselves

from the flies. In certain sections of the country, particularly where the

Utica Slate underlies the surface, there are numerous saline springs. The

deer arc very partial to the water of these springs, and hence they have

received the name of " Deer licks." A method of killing them in the newer

•ettlements is much practised by the younger hunting community, as follows :

In some branching tree near the " Deer Lick," a scafibld is constructed with

ft seat sufficient to contain one or two persons. Armed with a rifle or asraootb

barrelled gun well charged with buck-shot, or one or two bullets, the hunter

towards night ascends into this nest and waits until the unsuspecting animal

arrives to take his evening draught. It generally approaches cautiously, but

examining only the objects on the ground in the neighbourhood of the spring.

The enemy in the tree above is not noticed until the dead'y report reveals

him often too late. They resort to these licks in the evening, during the

night and in the morning—not so frequently during the day. It is said that

they content themselves with merely sipping the v>-ater and licking the saline

matter from the stones. We have often observed them and seen them drink

a good deal of the water. The old bucks arc exceedingly wary, and not

easily approached unless when intensely engaged in feedhig in a pea field, or

when the hunter stumbles upon one while half asleep in his lair. In the

toonths of October, November, and December, they run furiously through

the woods, following particular paths. They will often then brush close by

a person without perceiving him. At this season we have seen them running

fwittly along a " Doer path" with their heads low down near the ground, m
the manner of a hound hunting by scent. The bucks have furious battles

with each other, using both horns and feet ; sometimes the horns of the-

combatants become so entangled that they cannot be separated—both then

perish by hunger, or become the prey of other animals. The American
Naturalist Say, gives the following instance :

—" As the party were descend-

ing a ridge, their attention was called to an unusual noise proceeding from a
copse of low bushes, a few rods from the path. On arriving at the

spot they found two buck doers, their horns fast interlocked, and both

much spent with fatigue, one in particular being so much exhausted that he
could not stand. Perceiving tliat it would be impossible that they should

extricate themselves, and must either linger in their present situations, die

of hunger, or be destroyed by the wolves, they despatched them with thei^

knives, after having made an unavailing attempt to disentangle them."

—

Beyond doubt, many of these animals must annually thus perish.

They are fattest in autumn, but in December the buclrs become-

lean, while the does are fat until the middle of the winter. In the spring^

they are very thin and feeble. A barbarous method of hunting the deer at

this season, is to attack them in their " yards." A party of men with a

number of dogs seek out one of those places and set their curs in pursuits—
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The terrified deer runs in all directions, folIoAving tlicir beaten paths througli

the snow. The hunter siai.ds by and fires at tlie animals as they pr.ss.

—

These slaugliters take place generally in tlie month of ISiarch, Avhen the snow

is deep and covered with a crust, upon which the dogs can run and the men

walk easily with tlie'r snow-shoes, while the unfortunate deer willi its sharp

feet sinks through at every bound, wounding its legs and marking its courso

v.'ith blocd.

The laws for tlie protection of deer prohibits, under a fine, the killing of

thein at any period between the first of February and the first of September,

but it unfortunately happens that this law is seldom enforced, and in

consequence great r.unibcrs of these animals are slaughtered in their yards at

a time of the year when neither their skins nor their flesh is of any value.

In still Imnting or stalki'ig the deer in the woods, it is necessary to

practice great caution. When the first snow falls, the hunter follows their

tracks as silently as possible until he can get a shot, which is not his good

fortune every day. An old buck when he knows you are on his trail, will

icad you many a weary mile without favouring you with a view of his majes-

tic person. At first the track is found, and traced perhaps several hours

until the hunter is within easy rifle shot, when the breaking of a fallen branch

beneath the feet is sufiicient to put the animal upon his guard. He listens

eagerly, and his quick eye so(m catches the outlin'.' of his pursuer, and after

regarding him for a moment, he sets off at a dashing speed. He runs several

Lundred yards, then stops, listens and watches again. The hunter approaches,

but the eye of the deer is the keenest in the forest, and you may fellow on

the track a whole day and never get a sight of the intended victim, although

he may be at no time more than one quarter of a mile in advance.

Another method of hunting the deer practised In Canada is by driving

them into the lakes or rivers with hounds. AVlien pursued by the dogs, this

tmimal at once flies to the water, his instinct perhaps infiueucing him to

break the scent by crossing a stream. Sc'me of the party are stationed at

those points v/here the deer have their favourite crossing places, and when

they approach may get a shot. This method, as v^-ell as every other, is not

always successful. Often the deer takes a long round through the forest and

run tow:!rds some distant M'ater, in which case there can be no ?pyrt that

day, and often the dogs are led so far away that tliey do not return for

several days, and are, in fact, occasionally lost altogetlier.

Hunting vvith a lantern is also practised. A tall cylindrical cap of

birch bark, with an opening In front, is placed vpcn tiie head, a lighted

candle is placed inside so that th'» light is iumiediate'y over the brow of the

hunter, and thus whilst it attracts tlie deer shines alcng the barrel of the gun

v/hen aim it being taken. The deer sees the light, and remains gazing

steadily at it, while, at the same time, his eyes appear in the dark like two

coals of fire. An easy shot may be thus obtained. This mctliod, or one

similar in principle, carrying a torch instead of a lantern, and gliding along

u river in a canne at night, is also practised with ranch success.

The deer when suddenly started in a field, does not make off at its full
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«pceJ. The long liaii-s of its tail are bristled up sudden-y, like tlirsc of a call

«t the sight of a dog. The animal for a distance of two or three huhdrcd

yards proGJcd3 by lofty bounds, alighting at each spring upon tiirce of its

feet, upon one side and then upon the othr. This gives to the body and tail,

which is held erect, and expanded into a tall white brush, a rocking motion

"which cannot b^ well understood until seer.. Soon, however, the prodigious

bounds subside into lengthened leaps, and the animal stretches out, lies down

as it were to the work, and is soon out of sidit.

On the open plains, however, a well mounted horseman or a grey hound

will easily run dov/u a deer. I'his method of pursuing them has been prac-

tised in the Southern States where there arc large plains.

The female brings forth in May or June, mid conceals her fawns in a

clump of bushes, where they remlin coiled up while she feeds at no great

distanc3. They will sometimes v/hen found where placed by the dam, lie

perfectly stili, and sailer tliemselveslo be taken withoutattempting to escape.

The horns of the buck fall ofl in January or February. They cprout

again in the latter end of May, and in September the velvet is rubbed oft.

The flesh of this animal is excellent, and the skin is famous for its dura-

bility and pliancy. The Indians soak the hide and scrape off all the hair,

then smear it with the brains of the animal v/hich have been preserved for

that purpose, and by repeatedly rubbing and pulling, reduce it to a

cufScieut degree of softne?s. It is then hunsr over a fire of rotten wood and

smoked, a process which is said to prevent the leather from becoming hard

«,fter being v/et.

The Indians in the "West consume every part of the deer, even to the

contents of the stomach. It is said that the half digested vegetables in the

stomach of a deer are not unpalatable, even to a white man. We should,

liowever, prefer performing the process of mastication for ourselves.

Tiiis deer is easily domesticated, but makes a troublesome pet.

G EOGRAPIIICAL DISTRIBUTION.

Cervns Virginianus ranges from the Gulf of the St. Lawrence across

the British provinces, and the United States to the Rocky Mountains.

—

West of the Rocky Mountains it is unknown, except in I'^Iexico. "We have

not ascertained its existence on the north shore of the St. Lawrence, below

Qui;bec. AVest of Montreal it is found througliout Upper Canada. In the

tract of hilly country lying north of the Great River, Ottawa, it extends

150 miles north of that stream ; and indeed some of the fur traders informs us

that it is found rarely near the height of land between Canada ae.d the Hud-

eon's Bay Territory. In the country around Lakes Nippissing and Tc-mis-

.camang, isolated bands of this deer are occasionally met with. In the County

of Renfrew, on the rivers Madawaska and Bonnecherc, it is at present very

abundant, although twenty-five years ago it was rarely seen in that part of

Canada. It ranges over the v/liole of the United States, being more common
in some of the States than in others. It is very abundant in Texas and

Kew Mexico. It is not found in Oregon or California, being there replaced

bj other species.
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Messrs. Audubon k, Bacilman stctc that the specimens they '• saw in

Maine and at Niagara ^vere nearly double the size of th.cse on the hunting

islands in Soutli Carolina. The daer that reside permanently in theswampa

of Carolina, are talier and long-er legged than those in the higher groutds.

—

The d3er of the mountains are larger than those on the seaboard, yet these

diff-Tences the result of food or climate, will not warrant us in multiplying

them into dUfercat species."

ARTICLE XII.—On the Mule Deer, (Ccrvus Macrolis.)

CEKVUS MACROTIS, (Say.)

Characters.

Horns eyliyidrical, tivire, forked ; ears very long ; body alove, hroxcmsh grey ;

tail sliort^ ahuve^p(dc reildish (isIl (olcitr, excipt at the exlnviity

on lis upper sitrface, 'ivhere it is Uack ; hair an the tody rcarsey

like that of the E!k ; very long giayididar 02)enings on the sides

of the hind legs., (Audubon & Kachman.) Inhalils the Eastern

slope of the lioclry Mountains, ranges into the Iludsoids Bay

Territory, North West of Lake Superior.

The only other species of the deer tribe we have ascertained satisfao-

torilly to range into the British possessions of North America, is the Mule

Deer, an animal intermediate in size between the common deer and the

Canadian Stag. It is said to be a beautiaiKy formed, graceful and powerful

animal, its great ears being its only defcrm'ty. The horns are cylindrical,

and twice forked. About the centre of llieir length they divide into two

equal branches, and each of these is again divided near its exeremity. Near

the base of each horn there is also a sm.ali prong like that on the horn of the

common deer. The curvature of the antlers is nearly the same also in these

two species.

The general colour is yellowish brown ; nose, sides of face, belly, and

inside of legs, greyish white ; there is a line of dark brown along the back

from the tail to the forehead
;
point of tail for two inches black. The tufted

gland on the inside of the leg is six inches Icng in th:s species, and the

lachrymal sinus is larger than that of [Cervus Virginianus.)

The female of this species is larger than the large backs of the Yirgi-^

nian deer, and the male still larger. It is a wild and cautious animal, which

abandon a territory as soon as it becomes inhabited. Its geographical range

is along the east side of the Ilocky Mountains from Texas to the Sascatr

chewan river, in the British possessior.s. Very little appears to be Xiwovm

about its habits. It is said the female brings forth one or two in May or

June. Prof. Baird, in the article to which we have so of'en referred, says

NoMRXCi.^TURE.

—

(^Cervus') Latin, a derr ;
(Marrotis) Greek, from

(^M'Zkros. long, and (Jus, Ofos, ear,) literally tlie It. n'; eared deer. The ether names.

»re Great Eared Deer, Jumping Deer, 'Black 'lailcd Mule Deer, and Cerf
Mulet.
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*« the Black Tail Deer is the largest of the true deer of the restricted genus

{Cervus,) found in North America. It derives its specific name {Macrctis)

from tlie great length of the ears, resembling those of the mule, whence it is

lometimos called nu;l3 deer. Its more common appellation, black tail, is

owing to the black tip to Iho tail. In size it is considerably larger than the

common Virginian doer.

" This species is limited in its range by the Missouri river, cast of which

it is seldom seen. In ascending this stream it is found on Vermilion river,

increasing in number nortiiwartl.^ to the Sascalchev.-an. In tlie Black Hills

it is very abundant, as v/cli as in the most of the Eocky Mountain ranges,

even as far south as Texas. It is, however, confined to the eastern side of

the mountains, being replaced towards the Pacific by the closely allied Cervus

Richardsonii."

The mule deer does not extend ite range into any portion of Canada,

and we have no accounts of its remains having been discovered in this country.

It is probable therefore that its present habitation is that assigned to tbo

ipecies.

The Cervus Richardsonii above mentioned is a smaller animal, with a

black tail, very common in Oregon, and is said to range along the western

coast of North America to the Russian pssscssions. If this be true, then it

ihould also bo included among those inliabiting the British possessions.

—

But until we learn more about it, we prefer not to place it in the catalogue.

NEW GENERAL CLASSIFICATION OF THE DEER.

The follovv'ing is the new classification of the Deer family to which we

have several times referred in the six preceedii^g articles :

—

The dental formula of the deer is, generally speaking, the same as in the

girafTes, goats, antelopes, sheep, oxen, &c, ; namely,

C— C—

G

Incisors,- ; Canines, ; Molars, =32.
8 C— C—

G

Of the molars, both in the upper and lower jaw, six are true and sis

false. In the upper jaw the three first molars are bordered by a thick crest

on their internal surface; the three next have all the characters of the

molars in the dromedaries. In the lower jaw the first incisor is the

longest, the second and the third rather decrease, and the fourth is very

small ; all have cutting edges. 'J'hc two first falee molars are simple ; the

third lias a process or heel at its posterior part, and the three oth.crs do not

diflfer from those of the upper jaw. In the formula given above the canines

are noted as absent ; but this general rule is not without exception, seme of

the species presenting canines similar to those of Musks {luoscltus) iu the

upper jaw. Muntjak lias these teeth large'y developed.

The Deer-Tribe possess the I>acliryma! Sinus, or, as it is often termed,

the Suborbital Sinus (Larmiers of the French, Tear-Pits of the English,

Orumen of others.) even more universally than the Antelopes.

The late Mr. Bennett was of opinion that the use of the lachrj-mal
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iiuus, which has lon^ remained a problem to zoologists, must be referred to

iexual relations. In support of this opinion he has referred to the condition!

of tills organ in some old Indian Deer formerly in the possession of th©"

Zpolog'cal Society in the Gardens in Regents Fark.

Professor Owen at one time eonceived it possible that the secretion of

these glands, when rubbed upon projecting bodies, might servo to direct

individuals of the same species to each other. lie endeavoured to test the-

probability of this supposition by preparing a tabular view of the relations:

between the habiti> habitats of the several species of Antelopes and their-

fuborbital, maxilliary, post-auditory, and inguinal gland-:, in order to be able;

to compare the presence and degrees of development of these glands with

the gregarious and other liabits of the Antelojx^-Tribe- He has stated^

however, that it was evident from this table that there is no relation betweea

the gregarious liabiLs of the xlntelopes which frequent the plains and the-

.

presence of the suborbital and mu?;:illary sinuses; since these, besides being-

altogether wanting in some of the gregarious species, are present in many

of the solitary frequenters of rocky mountaineous districts. The suppositioa

therefore that the seci'etion might serve, when left on shrubs or stones, to.

direct a straggler to the general herd, falls to the grcimd. (' Zool. Froc.,*'

183G.)

The osteologies! structure of the Deer-Tribe is such as wcadd be ex-,

pected when it was necessary that the bony framework should exh.ibit a.

union of lightness and strength necessary for an animal vvhose life is to depend

©n its agility and defensive pov>'er3.

The CervidiZ are v/idely spread, and seem capable of being so modified

fis to withstand tlic extremes of heat and cold.

'i'he {bllcv,'iug arrangement of the Deer is proposetl by Dr. J. E. Gray :

A. The Deer of the Snowy Regions have a very broad muzzle, entirely

covered with hair. The horns are expanded and palmated ; and the fawna

are not spotted.

a. The Alcine Deer have no basal ar.terior snag to the horns, and a'

fmall bold muSe between the nostrils, as the genus Alces.

b. Tlie Ranger!ne Deer have a large basal anterior snag to the horns

tlose on the crowa or burr, and no muffle, as Tarandus.

Jj. The Deer of the Temperate or Warmer Regions have a tapering-

niazzie ending iii a bald muffle. The fawns^ and scmetimes the adults, aro:

fpotted.

c. The Elaphine Deer have a distinct anterior bas-al snag to the horns^

the muule broad, and separated from the .;p by a hairy band ; and the tuft

ef hair on the outside of the hind leg, ab-^ve the middle cf the metatarsus, aa

Cervus and Dama.

d. The Ruslne Deer have a distinct anterior basal snag to the horns ;

the muSe very high, and not separate from the edge of the lips ; and the

tu t of hair on the outside of the hind leg, above the middle of the meta-

fersus, as Rucervus, Panolia, Rusa, Axis, Hyeiaphiis, and Ccrvidus.

e. Tue Capreoline Deer have no basal anterior snag to the horns, thO"
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first brancli being some distance above the burr ; the crumon (and pit In tbo

ikull) generally small, as Caprcclus, Cariacus, Blastocerus, Fardfer, Coassus,

mnd Pudxi.

The Alcine and Itangerino Deer arc confin-jd to the northern part of

both continents ; the Eiaphine and Rusine Deer to the Eastern World (tha.

latter almost exclusively to the warmer part of Asia) ; all the Caprcolino.

Deer arc peculiar to America. The only exception to these rules are—tho

Wapite Deer of the r^laphinc group is found in Northern America, and tho

Eoe-i3uck and Aim of the Capreoline group are found in Europ3 and Xor-

thern Asia.

Tho following is an arrangemeiit of tho genera and species of the tribet

Ccrvina of Gray :

—

Sub-Tribe 1. Alge.e-

Genus, Alces.

1. A. Malchis, the EIk.

Sub-Tribe 2. Rangemx-b.

Genus, Taraiulvs.

2. T. Rang'fsr, the Caribou or ReiTi-Deer*

Sub-Tribe 3. Elapiiix^.

Genus, Cerviis.

o. C. Canadensis, the "Wapiti.

4. C. Elaphvs, the Stag.

5. C. Barlarus, the Bai-bary Deer:.

, 6. C. WaUichii, the Ea:a Singa.

7. C. affmis, the Saul-Forest Stag^

8. C. Siha, the Sika..

Genus, Dcnna..

9. D. vulgaris, the Fallow-Deer..

Sub-Tribe 4. Eusix.e.

Genus, Panclia.

10. P. Eidii, the SungnaL

Genus, Rucetvu.^^

11. it. iDuvaucellii, the Bahraihga;.

Genus, Rma.

12. R. Aristotdis, the Samboo.

13. I\. Dimorplii, the Spotted Rusa.

14. it. IJippcIaphus, the Mijangan Sanjoei.

15. IL eqiiinu.'!, the Samboe.

IG. K. Peronii, the Smaili^r Rusa.

17. JR. Philippinus, the Philippine Rusa..

18. 7t- lepida, tlie Sundervali Rusa.

Ger.ns, Ax 's.

19. A. riaculaUi, ihQ AkiS.

20. A. pseudaxi-% the Spotted Axis^

Genus, Hijelaphus.

21. H. porcinus, the Lugna Para.
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Genus, Cervidus.

22. C. vaginalis, tlic Kijimg.

23. C. mosrJintus, the Kegan,

24. C. Revesii, the Chinese Muntjak.

Sub-Tribe 5. CAPREOLiNiE.

Genus, Capreohis.

25. C. Capraa, the Roe-Buck.

26. C. Pijgargus, the Abu.

Genus, Llastoceriis.

27. B. paludosus, the Guazupuco.

28. B. campestris, the Mazame.

Genus, Frucifer.

29. F. Antisiensis, the Tarush.

SO. F. Huamd, the Guemul.

Genus, Cariacvs.

31. C. Virginianus, the American Deer.

32. C. Mexicaniis, the Mexican Deer.

S3. C. leucurus, the Y/hite-Tailed Deer.

34. C. ncmcralis, the Cariacou Deer.

35. C, punctulatus, the Californian Roc.

SG. C. Lcwisii, the B'ack-Tailed Deer.

37. C. macrotis, the Mule-Deer.

Genus, Ccassus.

38. C. nemorivagiis, the Gauzu-viva.

39. C. riifus, the Cuguacu-ete.

40. C. superciliarus, the Eye-Browed Brocket.

41. C. auriius, the Large-Eared Brocket.

Genus, Pudu.

42. P. hum His, the Yenada.

We shall conclude the articles upon the Deer of British Xorth America

with a paper read before the British Association in 1835, on the Lachrymal

iiauses of these animals.

On the Infra-orbital Cavities in Deer and Antelopes, called Larmiers by

the older French Naturalists. By Arthur Jacob, M. D.,

Professor of Anatomy in the Royal College of Surgeons of

Ireland.

Read at the IMeeting of the British Association held in Dublin, August, 1S35.

In compliance with the recommendation of the Committee of the Zoolo-

gical Section of the Association made at the meeting in Cambridge in 1833,

I have availed myself of such opportunities as have been afiorded me of

investigating the nature, structure, and uses of these remarkable parts. To
those altogolher unacquainted with the subject it is necessary to state that

they consist of two oval depressions about an inch and a half long, half an

inch wide, and more than three quarters of an inch deep in the majority of

instances
; situated on the side of the face, and so near to the inner angle of
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thQ eye that they create a very reasonable suspicion that they are connected

with that organ, and hence the term larmier applied to them. The bottom

of the depression is in most cases naked, but in some it is covered with the

hair, consequently it is composed of the skin formed into an open sac, accom-

modated in a corresponding depression in the bones of the face. In many

animals provided with this organ, a gutter, formed by folds of skin, leads so

directly to it from the surface of the eye, that the passage of the tears fron?

the one place to the other appears inevitable ; while in others this communi-

cation is so imperfect that a doul^t is at once raised as to its destination to

such a purpose. If the pa,rt in question be not a cavity, as suggested by

some, in which the overflowing secretions from the surface of the eye are

disposed of by evaporation, another reason for its existence must be assigned.

The arguments which may be urged against the supposition that it is des-

tined to receive the tears are, first, that it exists in the antelopes and deer

only, and is even absent, or merely rudimental, in many of these ; while in

«inimals said to be destitute of the usual canals for carrying off the tears to

the nose, as the elephant and hippopotamus, it is absent ; secondly, that the

solid concretions generally found in it are not composed of such ingredients

as the tears and other secretions from the surface of the eye should afiord.

If the conclusion that there are cavities for the reception of tears be

discarded, their identity of nature and character with the numerous provisions'

for the secretion of peculiar or odoriferous materials suggests itself. In many
instances, especially in the mammalia, glands are found opening on the surface

of the skin, and pouring out peculiar fluids, sometimes altogether unconnected

with any organ ; such are the glands on the side of the head between the eye

and the ear of the elephant, those described by Tiedemann between the eye

and nose in certain bats, consisting of a sac with a folded lining membrane,

affording a foetid, oily secretion, and beneath the eye in the marmot and two-

toed ant-eater ; such also are the glands on the side of the chest of the shrew,

described by St Hilaire, and the inguinal glands of hares. Still more remark-

able examples are furnished by the pouches, affording the valuable odoriferous

materials in the musk, beaver, and civet ; and if additional examples be

required, they are found in the otter, male hyena, ichneumon, badger, and
the dorsal gland in the peccary. That the cavities alluded to in the deers

and antelopes afford peculiar and often odoriferous secretions, is established on
the authority of several naturalists. Buffon describes the contents in the

t?tag as resembling ear-wax. Daubenton found the secretion in an old stag

so much indurated as to constitute a solid mass, or bezoared, as he calls it,

eleven lines long, seven broad, and six thick. Camper found hard, yellowish

particles in the fallow deer. In a species of antilope first described by Dr.

Herman Grimm, this organ secretes a fluid of such peculiar and distinct

character that no doubt can be entertained of its nature. He describes it to

be a yellowish, fatty, and viscous humour, having an odour between musk
and camphor. Vosmaer says that it hardens and becomes black in time, and
that the animal rubs it off on the rails of its cage, but he could not detect the
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iiuisky odour, Pallas, who describes the Autilope griinmea particularly^,,

coucurs in these observations.

It may be objected to the conclusion, that these are organs for the

production of an odoriferous secretion, that the sac exhibits so little of glan-

dular character that it appears inadequate for the purpose, especially when
several of the external openings alluded to, as that on the head of the elephant

and the back of the peccary, are merely the outlets of considerable glands
;

but on the other hand, many organs of this character are mere sacs, as that

on the face of the bats, the bottom of which presents a peculiar folded

appearance, and the cavities in the musk and beaver, which afford the odori-

ferous secretion in such large quantity.

A statement respecting these infrarorbital cavities has been made by

the Rev. Gilbert White in his Natiu-al History of Selbourne, which might

appear to originate in some error, were it not supported by the more recent

testimony of IMajor Hamilton Smith. These gentlemen state, that when the

doer drinks, the air is forced out through these cavities, and, according to

Major Hamilton Smith, may be felt by the hand, and afiects the flame of a

candle when held to it. ISTotwithstauding such a positive statement by two

observers of established character for faithful description, the passage of air

through these cavities cannot take place, they are perfectly impervious

toward the nostril ; but I have no doubt that the fact stated is correct, the

air which escapes passes, not through the infra-orbital sacs, but through the

lachrymal passages, which are very lai'ge, consisting oftwo openings capable

of admitting the end of a crow's quill, the entrance to a tortuous canal,

v/hich conducts the tears to the extremity of the nose. Introducing a pipe

into the outlet of the nasal duct at the extremity of the nose, I can, without

difSculty, force a current of air or water through the nasal duct ; and it

therefore appears reasonable to admit that the effect observed by the two

gentlemen alluded to, arose from the animal forcing the air into the nostrils

while nose and mouth were immersed in water. Even in the human subject

air may be forced up the nasal duct into the lachrymal sac, by filling the

cavities of the nose from the lungs while the nostrils are closed by the hand.

Persons following up this investigation should be aware that these

cavities exist in a very imperfect state in many species, being, in fact, merely

i-udimental, and capable of affording the secretion which they are destined

to provide in others. The last traces of the organ may even be detected in

goats, sheep, and perhaps all the ruminants. It is a beautiful example of

that adherence to an original tj])Q or model which is so conspicuous in animal

organization, and as if in obedience to a law that all the ruminants should

)ye provided with a sinus beneath the eye for the secretion of a peculiar

matter, but tliat it should remain in an imperfect or unfinished state in those

wlio do not require such additional aid to distinguish sex or recognise

species.

Since the above was written I have had an opportunity of examining

tlicge sinuses in the Wapiti {Elaphvs Canadensis.) and obtained from one of

the cavities a large solid mass of the indurated secretion like that found in
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the sinuses of the stag by Daubcnton, and called ))y him bezoard de cerf.—
This, Dr. Geoghegan, the Professor of Medical Jurisprudence in the Eoyal

College of Surgeons, has been kind enough to submit to analysis, the results

of which corroborate the inference that the secretion found in the cavities is

derived from the cavity itself, and not from the surface of the eye. The

existence of the hairs and flakes of exfoliated cuticles in layers proves that

the deposit is formed from the surface beneath, and not by evaporation of

fluids trickling into the cavity. Dr. Geoghegan's account of the analysis I

annex in his own words.

" The bezoard described by Dr. Jacob is covered by a fine transparent

membrane, a good deal resem1)liug goldbeater's leaf ; within this, and arranged

concentrically, are four or five lamina;, having a coriaceous appearance ; these

seem to be soaked with, the dark brown matter which constitutes the great

bulk of the mass. The thickness of these membranous coverings is altogether

about a line and a half. The matter contained within this covering is of a

dark reddish-brown colour, resembling indurated cerumen, and consisting

apparently of a number of fine hairs matted together by a substance of an

oleo-resinous appearance. This substance in one specimen was viscid and

tenacious, and of the consistence of common turpentine ; while in another it

was more friable. Both exhaled a most peculiar odour resembling soft soap

made with fish oil, but slightly pungent and aromatic. The more friable

specimen had the smell of kreosote when much diluted. The specific gravity

of the large mass 1,081. The material has a slightly bitter taste, but does

not dissolve in the mouth, and imparts a very slight greasy stain to paper.

When heated it swells, grov/s darker in colour, and undergoes a partial fusion
;

and if the heat be increased it takes fire, and burns with a bright flame and

much smoke, leaving behind a greyish-w'hite ash. A fragment digested with

five successive portions of water, imparted to them the peculiar odour of the

substance, which w-as, however, dissipated by evaporation. It appears

therefore to contain a volatile odorous principle, which is so intim.ately com*

bined with the other principles present, that even after digestion in the

above mentioned number of waters, the residuum, which wa& but iittle acted

on, possessed its peculiar odour nearly as strong as before. The aqueous

s olution afforded, on evaporation, a brownish extractive matter, with which

nitrate of silver gave a copious precipitate of chloride of silver ; and oxalate

of ammonia indicated a salt of lime, most probably lactate. Another portion

digested in tsther coloured it yellow, and the solution on evaporation furnislied

a yellowish-brown transparent substance, very viscid and tenacious at ordi-

nary temperatures, very readily fusible, and exceedingly soluble in caustic

potash ; immediately on uniting with them, it exhales strongly the smell of

feh-oil soap. This solution is miscible with water without decomposition
;

acids precipitate a white matter, and when, subsequent to the addition of

acid, the mixture is heated, an oily looking matter floats, and the rest of the

Ihiid becomes turbid and milky. Cold alcohol digested on another porticai

took up a good deal of yellow viscid matter ; and when evaporated furnished

a^ some extractive, soluble in water, probably the same as that afforded by
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the aqueous solutions. Boiling alcohol, digested on the residuum, takes np

more of the yellow matter, which, on evaporation, affords a more resinous

looking residuum, the surface of which is covered with a greasy film, also

saponifiable by caustic potash. Alcohol, digested on what remained after

the action of oether, dissolved only a trace of saline matter ; and the residumn,

after exhaustion by cether, had the appearance of thin flakes ofpearly cuticle,

coloured yellowish-brown, insoluble in strong acid, but soluble in potash,

from which it was precipitated by acetic acid. A portion of these flakes,

when strongly heated, left a white ash, consisting of carbonate and phosphate

of lime, carbonate of soda, and chloride of sodium. The materials then

appears to consist of a number of hairs, with a quantity of delicate, cuticular

flakes the whole intimately mixed with a dark matter, composed as follows :

—a brownish, viscid, oily substance, probably containing resin ; a volatile

odorous principle ; extractive, soluble in water and alcohol ; colouring

matter, which adheres to the flakes of cuticle ; lactates of soda and lime, a

trace of phosphate of lime, and chloride of sodium in considerable quantity."

ARTICLE XIII.

—

On the American or Black Bear, {Ursus Americanus.)

GENUS URSUS.
Dental Formula :

—

Incisive, f ; Canine, -f-y ; Molar, |-y.

The bears have six incisive or front teeth in each jaw, next to which

are four large and strong canine teeth or tusks, two above and two below J

They have six molar or grinding teeth on each side of the upper, and seven

on each side of the lower jaw. They have large heads, stout bodies and

legs, and, in general, tremendous claws. They are plantigrade, or walk

with the whole sole of the foot flat upon the ground. The tail is short
;

mammae six ; two pectoral and four ventral, and the body is usually clothed

with a thick coat of shaggy or partly far-like hair. They are omnivorus,

and more nocturnal than dim-nal in then* habits. The generic name is from

the Latin ursus, a bear. There are four species in the British territories of

North America, of which the most common is the Black or American

Bear.

TJrsus Americanus.

Specific Characters.—Black or brownish black ; a soiled brovm or

yellowish patch on each side of the nose. Facial outline

somewhat arched. Young with hair wavy or curled.

Inhabits all the woody regions of North America, except,

perhaps, the south-western part of the continent.

Note.—I have the skulls and jaws of two bears killed in the Township of

Huntley, about two years since. In the upper jaw of each there are five molar

teeth. There is a very small molar tooth immediately behind and close to the large

canine tooth, then a space of ^ of an inch without teeth, then another small molar^

next a molar about twice the size of the smaller ones, then a very large tooth, and

lastly along and narrow molar. There are six molars only in the lower jaws, and

they are arranged in the same manner, the small ones in the anterior porticc

behind the cauiue teeth.
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The Black Bear has very stout legs, a somewhat bulky but flexible

body, a long head, slightly arched from the nose over the forehead, small

eyes, and ears high, oval and rounded at the tips. The [soles of the feet

are short—the hairs of the feet project slightly beyond the claws, which

are short, blunt, and somewhat curved. The tail is very short, and the

fur is long, glossy, and soft. The general colour is black, but it sometimes

varies to brown or yellowish. One was killed on the Ottawa, three years

since, in 1853, which was light yellowish brown. The sides of the nose are

of a fawn colour, and there is sometimes a little white on the forehead and

throat. In some specimens a small spot of white above the eye. The

length of the animal is from four to six feet, and large ones, when fat, in

the autumn, weigh GOO pounds.

The female brings forth two cubs in the winter, and in Canada the

birth takes place before the hybernating retreat is deserted.

The food of the Bear is principally vegetable, consisting of roots,

grapes, berries, acorns, beech nuts, and occasionally a feast of green oats

or Indian corn. In the fields of the two latter in the months of Aug. and Sept.

it sometimes, in the newer settlements, commits very considerable destruction

not only by the quantity eaten, but by the injury the crop sustains from

being broken down and trampled in the earth. It is, however, fond of

flesh, and wifl carry off and devour hogs, and sometimes even attack horned

cattle. " It will also devour eggs, insects, and small quadrupeds and birds
;

but when it has abundance of its favorite vegetable food, will pass the

carcass of a deer without touching it."

Although a clumsy looking animal, yet the bear can run with much

swiftness, and can travel great distances through the woods without rest.

Dekay, in the Natural History of New York, gives an account of a bear

which was pursued for eighteen days before it was finally killed. Although

seldom seen during the chase, yet he appeared to be perfectly well aware

that he was an object of pursuit, and when kiUed, the worn and lacerated

condition of his feet testified to his exertions to effect his escape. It climbs

with great facility, and when surprised in a corn field and pursued by dogs,

after running a short distance it seeks for protection by ascending to the

branches of a tree, where it remains until shot by the hunters. When the

beach nuts and acorns are plenty, the bear climbs the trees in search of this

favorite food. It then draws into its reach and breaks off large branches

with its powerful fore limbs, and sometimes leaves such a collection of those

broken boughs in one place in the top of the tree, that they resemble huge

birds' nests. We have seen in some of the beach ridges, as they are called,

twenty or thirty of those bears' nests in the trees within sight at once.

When driven to extremities the bear will stand up on his hind legs and

raake a desperate battle, in the manner of a boxer. One stroke of his power-

ful paw will disable a dog, or knock a gun or axe from the hands of the

hunter. He fights with teeth, claws, and also by hugging his enemy to

death. The sight and hearing of the bear are both acute, but although the

animal evades the settled portions of the country and prefei-s the more solitary
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tracts of the forest, yet it does not appear miieli to dread the appearance of

man. When mot accidentally iu the woods they evince no inclination to

attack, and neither do they often shew any fear. Both parties, the man and

the bear, appear on such occasions satisfied to pa.ss on without quarrelling,

unless indeed the former be armed. The females are strongly attached to

their young, and are dangerous to be approached while these remain under

their protection.

The winter retreat in the colder regions of Xorth America is a hollow

tree, a cleft in the rocks, or any place that may afford shelter. The animal

retires to his den at the first fall of the snow, and where his lair is situated

on the ground, as for instance under a fallen tree, the quantity of hoar frost

accumulated around the breathing hole through the snow betrays him to the

hunter. A^'Tien they retire in the commencement of winter they are exceed-

ingly fat, and what is very remarkable when they fii^st leave their dens in

the spring they are also fat, but in a few days thereafter become very lean.

In Godmau's Natural History it is stated that " in the north the flesh of the

black bear is fittest for the table about the middle of July when the berries

begin to ripen, though some berries impart a very disagreeable flavour to

their flesh. They remain in good condition to the following January or

February. Their flesh is rendered rank and disagreeable by feeding on her-

ring spawn, which they seek and devour with greediness whenever it is to be

obtained. The Southern Indians kill great numbers of these bears at all

seasons of the year, but no inducement can be ofiered to prevent them singeing

oft the hair of all that are in good condition for eating, as the flesh of the

bear is as much spoiled by skinning as pork would be, the skins these people

bring the traders are consequently only such as are obtained from bears that

are too poor to be eaten.

" In the vicinity of Hudson's Bay the black bear has been observed to

feed entirely on water insects dm-ing the mouth of June, when the berries

are not ripe. These insects of diflerent species are found in astonishing

quantities in some of the lakes, where, iDeing diiven by gales of wind in the

bays and pressed together in vast multitudes, they die and cause an intole-

rable stench by their putrefaction, as they lie iu some places two or three feet

deep. The bear swims with his mouth open and thus gathers the insects on

the surface of the water ; when the stomach of the animal is opened at this

season it is found to be filled with them, and emits a verv disagreeable stench.

They are even believed to feed upon those which die and are washed ashore.

The flesh of the animal is spoiled by this diet, though individuals killed at a

distance from the water are agreeably flavoured at the same season of the

year.

" The black bear is in fact very indiscriminate in his feeding, and though

suited by nature for the almost exclusive consumption of vegetable food, yet

refuses scarcely anything when pressed by hunger. He is moreover voraci-

ous as well as indiscriminate in satisfying his appetite, and frequently gorges

until his stomach loaths and rejects its contents. He seeks with great assi-

duity for the larvee or grub worms of various insects, and exerts a surprising
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-silegree of strength iu turniug over large trunks of fallen trees, which when,

.sufficiently decayed to admit of it, he tears to pieces in search of worms.

" During the season when the logger-head turtles land in vast multitudes

from the lagoons at the south, for the purpose of laying, the black bears

come iu droves to feast on their eggs, which they dig out of the sand very

expeditiously, and they are so attentive to their business, that the turtle has

sidom left the place for a quarter of an hour before the bear arrives to feast

upon fier eggs." *

The bear is frequently taken in dead falls, constructed in the manner of

a martin trap. Two heavy logs are procured and placed one above the

other, with stakes driven into the ground upon each side to keep them in

that position. A small box-like enclosure, two or three feet square, is mad 5

upon one side, open towards the logs only, and in this the bait is placed.—

•

The uppermost log is then raised up about two feet, and supported by a

.stick in such a manner that the bear in order to seize the bait must pass

with his head and shoulders between the logs. The bait is also so placed

and fastened to a piece of wood connected with that which supports the log

above the bear, that when it is seized the log falls upon the bear's back or

neck. Clumsy as this contrivance is, many bears are actually caught by it.

Many of our readers have never seen a martin trap, and we have thought it

proper therefore thus concisely to explain its principle as used for capturing

bears.

Godman gives the following account of a bear in a dead fall :
—" The

animal sat upon his fore-paws facing us, the hinder paws being pressed to

the ground by a heavy weight of logs, which had been arranged in such a

manner as to allow the bear to creep under, and by seizing the bait he had

sprung the trap and could not extricate himself, although with his foro

paws he had demolished a part of the worlds. After viewing him for some

time, a ball was fired through his head, but it did not kill him. The bear

kept his position, and seemed to growl defiance. A second ball was aimed

at his breast and took effect, but he did not resign the contest immediately,

and was at last despatched with an axe. As soon as the bear fell, one of

the Indians walked up, and addressing him by the name of Mudc-wah,

fihcok him by the paw with a smiling countenance, as if he had met with an

old acquaintance, saying, in the Indian language, he was sorry they had

been under the necessity of killing him, and hoped tlie offence would be

forgiven, especially as the cJie-mosk-o-men (white men) had fired one of the

balls. The Indians consider this bear as one of the noblest objects of the

cliase, and they always manifest the highest degree of exultation when they

are successful in killing one. Every part of the animal is valuable to them,

-iwen to its intestines and claws ; the latter are bored at the base and strung

on deer's sinews, to be worn as ornaments. The flesh is considered most

delicious food, and the fore paws an exquisite dainty.

" The fat of the bear is accummulated in different parts of the body to an

^excessive degree, towards autumn, after the animal has been plentifullj

* Godman's Natural History^ vol. 1, page 87,
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supplied with food ; the oil obtained by liquifying it is a well known popular

remedy against baldness, as well as for rubbing stiff or rheumatic joints,.

The fat obtained from the paws is most highly prized, either because it i&

difficult to procure in any quantity or because it is really finer than that

procured from the iDody generally. It is very certain that few, or indeed

perhaps none of the animal oils are finer when properly prepared than that

of the bear, and hence in any case where the external application of oil is

thought proper, bears oil will be preferable to any other ; but that it

possesses many other virtues except those depending on its tenuity, we are

not prepared to admit.

"The black bear, hke all the other species of this genus, is very

tenacious of life, and seldom falls unless shot through the brain or heart.

An experienced hunter never advances on a bear that has fallen without first

stopping to load his rifle, as the beast frequently recovei*s to a considerable

degree, and would then be a most dangerous adversary. The best place to

direct blows against the bear is his snout ; when struck elsewhere, his dense,

woolly, and thick hide, and robust muscles, render manual violence almost

entirely unavailing. In common with other species of bear, it endeavom^s to

suffocate its adversary by violently hugging and compressing its chest. It

is said that a man might end such a struggle in a few instants, if one hand

be sufficiently at liberty to grasp the thi'oat of the animal with the thumb

and fingers, externally, just at the root of the tongue, as a slight degree of

compression there will generally suffice to produce a spasm of the glottis

that wiU soon suffocate it beyond the power of offering resistance or doing

injury."

The black bear has been found all over North America wherever there

are forests, except, perhaps, in California. There is a yellow bear in the

Southern States which appears to be considered the same species.

ARTICLE XIV.—On the Grizzly Bear, {Ursus Ferox.)

URSUS FEROX.
Specific Characters.—Larger than the Black Bear; soles of feet

and claws longer, and ears shorter than those af the Black

Bear ; colour, dark brown, with the tips of the hair paler or

white ; facial ovtline nearly straight. Inhabits the western

side of North America, from the south-east corner of the

continent to 61 *• of north latitude.

(^FeroT) Latin, fierce or ferocious, This animal has also been called, bj
various authors, '' The Grizzly Bear," " White or Brown-grey Bear," *' Grey
Bear," " Ursus Honibilis," *' Ursus candescens^'^ and " Ursus cinereics.'^

The Grizzly Bear is described as resembling the Norwegian variety of

the Brown Bear of Europe. The facial line from the nose to the forehead

is nearly straight, or not arched, like the corresponding feature of the
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Black Bear. The head is short and round, the nose bare ; ears small ; legs

stout, and body large. The tail is very short, the feet large, and the claws

very long, while those of the Black Bear are short. Eight hundred pounds

is said to be the weight of an average specimen. The length of the fore-

foot of a Grizzly Bear, killed in the Rocky Mountains, exceeded 9 inches,

that of the hind foot 11% inches, and the breadth 7 inches. In one

individual the claws of the fore feet measured G inches in length. The

colour is variable, generally dark brown, tipped with white. The strength

of the animal is amazing. It is said that he drags the carcass of a buffalo,

weighing one thousand pounds, with ease across the prairie. Its activity is

also very great, although it cannot 'climb trees like the black bear. Their

food consists of wild fruits, roots and flesh. They sometimes seize upon

wounded animals, such as deer or buffaloes, and having eaten part, bury

the rest for future use. The following accounts of this animal are given by

various authors :

—

" This bear, justly considered as the most dreadful and dangerous of

North American quadrupeds, is the despotic and sanguinary monarch of

the wilds over which he ranges. Gigantic in size and terrific in aspect, he

unites to a ferociously blood-thirsty disposition a surpassing strength of

limb, which gives him undisputed supremacy over every other quadruped

tenant of the wilderness, and causes man himself to tremble at his approach,

though possessed of defensive weapons unknown to any but the human race.

To the Indians the very name of the Grizzly Bear is dreadful, and the killing

of one^is esteemed equal to a great victory :—the white hunters are almost

always willing to avoid an encounter with so powerful an adversary, and

seldom or never wantonly provoke his anger.

" This formidable bear unhesitatingly pursues and attacks men or animals,

when excited by hunger, or passion, and slaughters indiscriminately every

creature whose speed or artifice is not sufficient to place them beyond his

reach. The Bison, whose size and imposing appearance might seem to be a

sufficient protection, does not always elude his grasp, as the grizzly bear is

strong enough to overpower this animal, and drag its carcass to a convenient

place to be deposited and devoured at leisure.

" However singular it may appear that an animal endowed with such a

fondness for destruction and blood, can exist altogether on vegetable food, it

is a fact that the grizzly bear, no less than all other species belonging to the

same genus, is capable of subsisting exclusively on roots and fruits : this may

be inferred from the peculiarities of their system of dentition. It is by no

means surprising that hunters and travellers should suppose the grizzly bear

to be almost wholly carnivorous, seeing that he displays such an unappeas-

able ferocity of disposition, and so uniform an eagerness to destroy the life of

any animal that falls within his power.

" This bear at present inhabits the country adjacent to the eastern side

of the Rocky Mountains, where it frequents the plains, or resides in the copse,=5

of wood which skirt along the margin of water courses. There is some rea-

son to believe that the grizzly bear once inhabited the Atlantic regions oi'
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the United States, if we may be allowed to form any inference from tradi-

tions existing among the Delaware Indians, relative to the Big Naked Bear

which formerly existed on the banks of the Hudson, The venerable Hecke-

WELDER informs us that Indian mothers used to frisrhten their children into

quietness by speaking to them of this animal.

" Two cubs of the grizzly bear were sometime smce kept alive in the

raenagery of Peale's (now the Philadelphia) Museum. "Wlien first received

they were quite small, but speedily gave indications of that ferocity for which

this species is so remarkable. As they increased in size they became exceed-

ingly dangerous, seizing and tearing to pieces every animal they could lay

hold of, and exi^ressing extreme eagerness to get at those accidentally brought

within sight of their cage, by grasping the iron bars with their paws and

shaking them violently, to the great terror of spectators, who felt insecure

while v/ituessiug such displays of their strength. In one instance an unfortu-

nate monkey was walking over the top of the cage, when the end of the chain

which hung from his waist dropped through within reach of the bears ; they

immediately seized it, dragged the screaming animal through the narrow

aperture, tore him timb from limb, and devoured his mangled carcass almost

instantaneously. At another time a small monkey thrust his arm through

an opening in the bear's cage to reach after some object ; one of them'imme-

diately seized him, and, with a sudden jerk, tore the whole arm and shoulder

blade from the body, and devom-ed it before any one could interfere. They

were still cubs, and very little more than half grown, when theu* ferocity

became so alarming as to excite continual apprehension lest they sUould

escape, and they were killed in order to prevent such an event.

*' The grizzly bear is remarkably tenacious of life, and on many occasions

numerous rifle-balls have been fired into the body of an individual without

much apparent injury. Instances are related by the travellers who have

explored the countries in the vicinity of the Rocky Mountains, of from ten

to fourteen balls having been discharged into the body of one of these bears

before it expired. In confirmation of these statements we shall here intro-

duce some sketches from narratives given in the jom-nals of Lewis and Clark,

and Long's Expedition to the Eock Mountains.

" One evening the men in the hindmost of one ofLewis and Clark's canoes

perceived one of these bears lying in the open ground about three hundred

paces from the river, and six of them, who were all good hunters, went to

attack him. Concealing themselves by a small eminence, they were able to

approach within forty paces unperceived ; four of the hunters now fired, and

ftach lodged a ball in his body, two of which passed directly through his lungs.

The bear sprang up and ran furiously with open mouth upon them ; two of

the hunters, who had reserved their fire, gave him two additional wounds,

and one breaking his shoulder-blade, somewhat retarded his motions. Before

they could again load their guns, he came so close on them, that they were

obliged to run towards the river, and before they had gained it the bear had

almost overtaken them. Two men jumped into the canoe ; and the other

four separated, and concealbg themselves among the willows, fired as fast as
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they could load their pieces. Several times the bear was struck, but each

shot seemed only to direct his fury towards the hunter ;
at last he pursued

them so closely that they threw their guns and pouches, and jumped from a

perpendicular bank, twenty-five feet high, into the river. The bear sprang

after them, and was very near the hindmost man, when one of the hunters on

the shore shot him through the head and finally killed him. When they

dragged him on shore, they found that eight balls had passed through his

body in different directions.

" On another occasion the same enterprising travellers met with the lar-

gest bear of this species they had ever seen ; when they fired he did not

attempt to attack, but fled with a tremendous roar, and such was his tena-

city of life, that although five balls had passed through the lungs, and five

other wounds were inflicted, he swam more than half across the river to a

sand bar, and survived more than twenty minutes. This individual weighed

five or six hundred pounds at least, and measured eight feet seven inches and

arhalf from the nose to the extremity of the hind feet, five feet ten inches and

a-half round the breast, three feet eleven inches round the middle of the fore-

leg, and his claws were four inches and three-eighths long.

" In fact the chance of killing the grizzly bear by a single shot is very

small, unless the ball penetrates the brain, or passes through the heart. This

is very difficult to effect, since the form of the skull, and the strong muscles

on the side of the head, protect the brain against every injury except a very

truly aimed shot, and the thick coat of hair, the strong muscles and ribs,

make it nearly as difficult to lodge a ball fairly in the heart.

'' Governor Clinton, in the notes to his discourse delivered before the

Literary and Philosophical Society of New York, says, " that Dixon, an

Indian trader, told a fi'iend of his, that this animal had been seen fourteen

feet long ; that notwithstanding its ferocity, it had been occasionally domes-

ticated, and that an Indian belonging to a tribe on the head waters of the

Mississippi, had one in a reclaimed state, which he sportively directed to go

into a canoe belonging to another tribe of Indians, then returning from a

visit : the bear obeyed, and was struck by an Indian. Being considered as

one of the family, this was deemed an insult, resented accordingly, and pro-

duced a war between these nations."

" Mr. John Dougherty, a very experienced and respectable hunter, who

accompanied Major Long's party during their expedition to the Rocky

Mountains, several times very narrowly escaped from the grizzly bear.

—

Once, while hunting with another person on one of the upper tributaries of

the Missouri, he heard the report of his companion's rifle, and when he looked

round beheld him at a short distance endeavouring to escape from one of

these bears, which he had wounded as it was coming towards him. Doug-

herty, forgetful of every thing but the preservation of hii friend, hastened to

call oft the attention of the bear, and arrived in rifle-shot distance just in

time to effect his generous purpose. He discharged his ball at the animal,

and was obliged in his turn to fly ; his friend, relieved from immediate dan-

ger, prepared for another attack by charging his rifle, with which he again
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wounded the bear, and saved Mr. D. from further peril. Neither received

any injui-y from this encounter, in which the bear was at length killed.

" On one occasion several hunters were chased by a gi-izzly bear, who

rapidly gained upon them. A boy of the party, Avho could not run so fast

as his companions, perceiving the bear very near him, fell with his face

towards the gTOund. The bear reared up on his hind-feet, stood for a

moment, and then bounded over him in pursuit of the more distant fugitives.

" Mr. Dougherty, the hunter before mentioned, relates the following

instance of the great muscular strength of the grizzly bear :—Having killed

a bison, and left the carcass for the purpose of procuring assistance to skin

and cut it up, he was very much surprised on his return to find that it had

been dragged oft, whole, to a considerable distance, by a grizzly bear, and

was then placed in a pit, v/hich the animal had dug with his claws for its

reception.

" This bear strikes a very violent blow with his fore-paws, and the claws

inflict di-eadful wounds. One of the cubs before mentioned as belonging to

the Philadelphia Museum, struck the other a blow over part of its back and

shoulder, which produced a large wound like a sabre cut. It is stated in

Long's Expedition, that a hunter received a blow from the fore-paw of a

grizzly bear, which destroyed his eye and crushed his cheek bone.

" The grizzly bear is unable to climb trees like other bears ;
he is much

more intimidated by the voice than the aspect of man, and on some occa-

sions, when advancing to attack an individual, he has turned and retired

merely in consequence of the screams extorted by fear. The degree of fero-

city exhi))ited by the grizzly bear appears to be considerably influenced by

the plenty or scarcity of food in the region it inhaljits.

" The following are the dimensions of the specimen preserved in the

Philadelphia Museum, as given by Say :—
Length from the tip of the nose to the origin of the tail, . . 5 ft. 2 in.

The tail, exclusive of the hair at the tip, ,.,....... 1^^^

From the anterior base of the ear to the tip of the nose, 6

Orbit of the eye, 3^

Between the eyes, , 6f
Ears from their superior base, 3

Longest claw of the fore-foot, 4:%

Shortest,. 23^

Longest claw of the hind-foot, 3

Shortest,. .,.,...... 1%
Hair at the tip of the tail, , , . . 4};^

Length of the hair on the top of the head, \% to 2

Beneath the ears, 2% ^^ ^/2

On the neck above, 3

On the shoulders above, 4)^

On the throat, 4

On the bellv and behind the fore legs the longest hairs are. . . 6

<^ These measurements are taken from two individuals which were by no
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means full grown, as may be perceived by comparing them with the mear

surements heretofore cited from Lewis and Clark. They will serve, however,

to give a fairer idea of the proportions of this animal than any which have

been previously given, as they are so much more detailed and very carefully

made."

AETICLE XY.

—

On the White or Polar Bear {Ursus maritimus.)

URSUS MARITIMUS.
Specific Characters.—Head long and straight upon the facial

outline. Skull fiat ; body and neck long, in 'proportion to

the height ; hair long, soft and white ; larger than any

other species of the genus ; length, from 8 to ^ feet ; height,

4: to 5 feet ; weight, over 1000 lbs. Inhabits the northern

regions of Europe, Asia, and America.

The habits of this celebrated bear are such as to confine it, as its name

indicates, constantly to the shores of the ocean. Being a powerful swimmer,

and capable of enduring the most intense cold, its life is spent among the

dreary ice-bergs in the Polar Seas, perhaps with as much enjoyment as those

animals can experience whose organization adapts and limits them to the

mild climate of the south. Notwithstanding its residence in the most

inhospitable regions of the earth, in consequence of the many exiDloring

and whaling expeditions that have been carried into the domain of the

Polar Bear, his habits are as well known as those of any other species.

The food of this animal consists of the carcasses of whales, thrown on

phore by the waves, dead fish, seals, land animals, birds, eggs, and berries.

He is said to pursue young whales in the water and capture them. When
he discovers a seal lying on the edge of the ice, he swims to the leeward of

him and approaches by short dives, so arranging his distances that at the

last dive he emerges from the water directly before his victim. Should the

seal attempt to escape by rolling off the ice into the water, he falls into the

jaws of his enemy, and should he lie still or attempt to move upon the ice,

the bear, with a powerful spring, seizes and devours him.

It is said that the females only of this species sleep during the winter :

" The males leave the land in the winter time and go out on the ice

to the edge of the open water, in search of seals, whilst the females

burrow in deep snow drifts, from the end of December to the end of March,

remaining without food and bringing forth their young during that period
;

that when they leave their dens in Maifch their young, which are generally

two in number, are not larger than rabbits, and make a foot mark in the

snow no bigger than a crown piece." According to another statement, the

cubs, when they leave the den, are as large as a shepherd's dog, and this

appears the most probable. The cubs, when tired in the water, ascend the

back of the dam, who swims easily, carrying her young in this position.



110 The White Bear

^

— XJrsiis Markhnus,

" This animal swims excellently, and advances at a rate of three mliGS

an hour. During the summer season he principally resides in the ice-islands,

and leaves one to visit another, however great be the distance. If inter-

rupted while in the water, he dives and changes his course ;
but he neither

dives very often, nor does he remain under water for a long time. Captain

Ross saw a polar bear swimming midway in Melville Sound, where the shores

were full forty miles apart, and no ice was in sight large enough for him to

have rested on."

They have been seen on ice-islands two hundred miles distant from land,

and sometimes they are drifted to the shores of Iceland, or Norway, where

they are so ravenous as to destroy all the animals they find. Most com-

monly siich invaders are soon destroyed, as the natives collect in large num-

bers and commence an immediate pursuit, but frequently do not succeed in

killing them before many of their flocks are thinned. An individual polar

bear has occasionally been carried on the ice as fai- south as Nevv-foundland,

but this circumstance very rarely occurs.

Generally the polar bear retreats from man : but when pursued and

attacked he always resents the aggression, and turns furiously on his enemy.

When struck at with a lance, he is very apt to seize and bite the staff in

two, or wrest it from the hands. Should a ball be fired at him, without

taking eflect in the head or heart, his rage is increased, and he seeks revenge

with augmented fury. It has been remarked that, when wounded and able

to make his escape, he applies snow to the wound, as if aware that cold

would check the flow of blood.

A great majority of the fatal accidents following engagements with the

polar boar, have resulted from imprudently attacking the animal on the ice.

ScoRESBY, in his interesting narrative of a voyage to Greenland, relates an

instance of this kind. " A few years ago, when one of the Davis's Strait

whalers was closely beset among the ice at the ' south west,' or on the coast

of Labrador, a bear that had been for some time seen near the ship, at length

became so bold as to approach alongside, probably tcm,pted by the oflfal of

the provisions thrown oyerboard by the cook. At this time the people were

ail at dinner, no one being required to keep the deck in the then immovable

condition of the ship. A hardy fellow who first looked out, perceiv^ing the

bear so near, imprudently jumped upon the ice, armed only with a hand-

spike, with a view, it is supposed, of gaining all the honour of the exploit of

securing so fierce a visitor by himself. But the bear, regardless of such

weapons, and sharpened probably by hunger, disarmed his antagonist, and

seizing him by the back witii his powerful jaws, carried him off with such

celerity, that on his dismayed comrades rising from their meal and looking

abroad, he was so far beyond their reach as to defy their pursuit."

In the morse or walrus this bear has an enemy of great power and

ferceness, with which he has at times dreadful combats, most generally

terminating in the defeat of the bear, as the walrus is armed with long tuskg,

capable of giving deadly wounds. The whale is also a perpetual enemy of

^ polar bear, chasing him from the waters it frequents, and killing him by
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blows with its tail. Notwithstanding, the bear succeeds in catching and

feasting on many of the young whales.

The dwelling-place of the polar bear on shore is by no means "well

ascertained, but is most probably in caves, or some well concealed situation ;

it has been stated that they reside, during winter, in excavations made in the

}>ernianent ice ; but Fabricius, from personal observation, declares the state-

ment to be incorrect. Certainly this animal does not go to any great distance

from the sea, on which he is almost exclusively dependent for food. Hence

the flesh of the polar bear is generally fishy and rank, though it is said to be

whitish, and similar to mutton. Captain Cook's people always preferred it

to the flesh of the walrus or morse, yet they never considered it a very desir-

able food, except when none other was to be obtained. The fat resem])Ie3

tallow, becoming as clear as whale-oil after liquefaction, and free from

disagreeable smell ; the oil obtained from the feet has been used medicinally,

but except in fineness, has no qualities which the oil of other parts does not

possess.

One of the most singular facts relative to the polar bear is, that its

liver is to a great degree poisonous, a circumstance unknown in almost every

other animal. Three of Barent'z sailors were very much injured by eatiog

of it ; and Capt. Eoss, in his late Arctic voyage, verified the observation by

experiment. The principle which imparts this noxious quality to the liver

is as yet undiscovered ; we know of no article of diet used by the animal, to

which it can be attributed, and even if we did, this would not account for

the deleteriousness of the liver, while all other parts of the body remain free

from any injurious property.

The skin of the polar bear, dressed with the hair on, forms very substan-

tial mats for carriages, or hall floors. The Greenlanders sometimes take it

off without ripping up, and inverting the skin, form a very warm sack, which

serves the purposes of a bed, the persons getting into it in order to sleep

comfortably. It cannot well be dressed at any other than the v/inter season,

on account of its great greasiness when freshly removed from the animal.

—

The nations residing in the vicinity of Hudson's Bay dress it in the following

manner : they first stretch it out on a smooth patch of snow, and stake it

down, where it soon becomes stiffly frozen. While in this condition the

women scrape off all the fat till they come to the very root of the hair. It

is occasionally permitted to remain in that situation for a considerable time,

and when taken up it is suspended in the open air. When the frost is very

intense, it dries most perfectly ; with a little more scraping it becomes

entirely dry and supple, both skin and hair being beautifully white. Not-

withstanding that this bear is so large and powerful, his skin is both light

and spongy.

The female polar bear is as ragged in her appearance, and as savagely

ferocious in disposition, as her mate
;
yet to her offspring she displays a

tenderness of affection which strongly contrasts with her fierce and sanguinary

temper. When her cubs are exposed, danger has no existence to her, and

nothing but death can compel her to desist from struggling desperately to
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defend or save them. The death of her oflfspriug is with great difficulty

acknowledged by the parent ; when they are shot by her side the poor beast

solicits their attention by every fond artifice, and endeavours to awaken them

from their unnatural sleep : she offers them food, licks their wounds, caresses

and moans over them in such a manner as to evince a degree of feeling which

could scarcely be anticipated fi'om so rude and terrible a quadruped.

Niunerous instances of this fondness of attachment have been observed,

and some of them attended with most singular displays of sagacity on the

part of the mother. The following circumstance is related in Scoresby's

account of the Arctic Eegions, and is entitled to the fullest credence, because

coming from so competent and excellent an observer :

—

" A she bear, with her two cubs, were pursued on the ice by some of

the men, and were so closely approached, as to alarm the mother for the

•safety of her offspring. Finding that they could not advance with the

desired speed, she used various artifices to urge them forward, but without

success. Determined to save them, if possible, she ran to one of the cubs,

placed her nose under it, and threw it forward as far as possible ; then going

to the other, she perfoimed the same action, and repeated it frequently, until

she had thus conveyed them to a considerable distance. The yomig bears

seemed perfectly conscious of their mother's intention, for as soon as they

recovered their feet, after being thrown forward, they immediately ran on in

the proper direction, and when the mother came up to renew the effort, the

little rogues uniformly placed themselves across her path, that they might

receive the full advantage of the force exerted for their safety."

The most affecting instance on record of the maternal affection exhibited

by this bear, is related in one of the Polar Yoyages ; it conveys so excellent

an idea of this creature's strong feeling of parental love, that we should deem

the history of the animal imperfect, were such an illustration omitted :

" Early in the morning the man at the mast-head gave notice that three

bears were making their way very fast over the ice, and directing their com*se

towards the ship. They had probably been invited by the blubber of a sea-

horse, which the men had set on fire, and which was bm-ning on the ice at

the time of theu* approach. They proved to be a she bear and her two cubs
;

but the cubs were nearly as large as the dam. They ran eagerly to the fire,

and drew out from the flames part of the flesh of the sea-horse, which remained

unconsumed, and ate it voraciously. The crew from the ship threw great

pieces of the flesh, which they had still left, upon the ice, which the old bear

carried away singly, laid every piece before her cubs, and dividing them,

gave each a share, reserving but a small portion to herself. As she was

carrying away the last piece, they levelled their muskets at the cubs, and

shot them both dead ; and in her retreat they wounded the dam, but not

mortally.

" It would have drawn tears of pity from any but unfeeling minds, to

have marked the affectionate concern manifested by this poor beast in the

last moment of her expiring young. Though she was sorely wounded, and

could but just crawl to the place where they lay, she carried the lump of



The White Bcar^— Ursus Markimus, 113

flesh she had fetched away, as she had done the others before, tore it in

pieces, and laid it down before them ; and when she saw they refused to eat>

she laid her paws first upon one, and then upon the other, and endeavoured

to raise them up. All this while it was piteous to hear her moan. When
she found she could not stir them, she went off, and when at some distance,

looked back and moaned ; and that not availing to entice them away, she

returned, and smelling around them, began to lick their wounds. She went

off a second time, as before ; and having crawled a few paces looked again

behind her, and for some time stood moaning. But still her cubs not rising

to follow her, she returned to them again, and with signs of inexpressible

fondness, went round first one and then the other, pawing them, and moaning.

Finding at last that they were cold and lifeless, she raised her head towards

the ship, and growled her resentment at the murderers, Avhich they returned

with a volley of musket balls. She fell between her cubs and died licking

their wounds."

How long the female of this species goes with young has not been

ascertained, but it appears quite certain that she brings forth during the

winter season in her den.

In its geographical distribution, this animal ranges, in America, from

Labrador along the eastern and northern coasts of America to the mouth of

Mackenzie's Kiver. Thence westward, they appear to be unknown on this

continent. In the old world, it inhabits the Frozen Ocean, the coasts of

Siberia, and the Islands of Nova Zembla and Spitzbergen.

The following measurements of the Polar Bear are given by Capt. Lyon, in
the excellent and interesting narrative of his Arctic Voyage in company with Capt.
Pakry :

—

Length—From the snout to the insertion of the tail, 8 ft. 7| in.—the head
only 1 ft. 6 in.—from the e3'e to the ear, 10 in.—from the nose to the centre of the
eye, 8 in.—of the ear alone, 45 in.—the tail from root to tip, 5 in.—fore-claws, 6^
•in.—hinder claws, I5 in.—canine teeth, 21 in.

Girth—Round the body, 7 ft. 1 1 in.—neck, 3 ft. 41 in.—fore-leg, 2 ft. 3 in.—
hind-leg, 3 it. 3 in,—round the snout, 1 ft. 9^ in.—round the forehead, 2 ft. 1 in.

Breadth—Paws, 10 in.—between the ears, 1 ft. 3 in.—canine teeth, 3 in.

—

I Weight, 1600 lhs.-\

Capt. Lyon, in consequence of having seen a Polar Bear prowling about
during the coldest part of the year, infers that Naturalists are mistaken in thinking
that this animal becomes torpid during winter. We do not feel authorised to draw
a similar conclusion from Capt. L.'s observation; especially as the habits of the
.gemis in this respect are well known, and because the usual food of the polar bear
must be extremely difficult to obtain, if it be at all accessible to the animal, during
%he severest part of the winter.

—

Godmaiv's NatiircU History.

8
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AETICLE XYI.

—

Gn the Cinnamon Bear {Ursus cimiamomum.y

UESUS CINNAMOMUM.
Specific Ciiaracters.—F6?-??i and size of the cmnmon American."

Black Bear, of which it is a permanent variety. Colour r
above, dark cinnamon brown, nose and a fringe of hair

covering the claws^ yellow. Inhabits the fitr countries west

and north of the Missouri, extending to the Barren Grounds

^

of the north-west.—AimvBO}^ & BAcmiAN.

The Cinnamon Bear is of the same size and form as the black bear,

but all the individuals being of a different, colour, and the hair being-

somewhat longer and finer, it has been thought proper to classify it as a.

distinct species, or rather as a permanent variety. The traders procure:

many of the skins each year, and they are much more valuable than those

of the black bear,, on account of the length and fineness of the fur. There

is a bear described by Sir John Eichard.son, {Ursus Arctos) which appears-

to be the same as the present species. Sir John calls it the '' Barren

Ground Bear," it being found in that part of the Hudson's Bay Territory

called the Barren Grounds. Its habits appear to be the same as those of
the black bear. Several years since a bear was killed near the Chatts, on

the Biver Ottawa, of a light i-eddish brown, which may have been of tiiis

species. In 1804, an expedition, under the direction of two adventurous

oxplorere, Messrs. Lewis and Clark, was despatched from the States across

the Rocky Mountains, to Oregon, and in the uaiTative of the journey the

following account is given of this animal :

—

" Two men \'isited the Indian village, w^here they purchased a dressed

bear skin, of a uniform pale reddish brown colour, w'hich the Indians called'

yo-ckah in contradistinction to hohhost, or the white bear. This remark

induced us to inquire more particularly into their opinions as to the several

species of bears ; and we therefore produced all the skins of that animal

which we had killed at this place, and also one very nearly white, which

we had purchased. The natives immediately classed tlie white, the deep

and the pale grizzly red, the grizzly dark brown, in short, all those with

the extremities of the hair of a white or frosty colour, without regard to

the colour of the ground of the soil, under the name of hohhost.. They

assured us, that they wrere all of the same species with the white bear ; tlmt

tiiey associated together, had longer nails than the others, and never

Climbed trees. On the other hand, the black skins, those which w^re

black, with a number of entire white hairs intermixed, or with a white

breast, the uniform bay, the brown, and light reddish brown, were ranged
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onder the class yackah, and were said to resemble each otlier in being

smaller, and having shorter nails than the white bear, in climbing trees,

and being so little vicious that they could be pursued with safety. This

distinction of the Indians seems to be well founded, and we are inclined to

believe, first, that the white or grizzly bear of this neighbourhood form jv

distinct species, which, moreover is the same with those of the same colour

on the upper part of the Mi.?souri, where the other species are not found
;

second, that the black and reddish brown, &c., is a second species, equally

distinct from the white bear of this country, as from the black bear of the

Atlantic and Pacific oceans, which two latter seem to form only one

species. The common black bears are indeed unknown in this country ; for

tlie bear of which we are speaking, though in most respects similar, differs

from it in having much finer, thicker, and longer hair, with a greater

proportion of fur mixed with it, and also in having a variety of colours,

while the common black bear has no intermixture or change of colour, but

is of a uniform black."' ^

The four species of bears described in the preceding articles are the

only ones known in North America, and they all range into the British

territories. Messrs. Audubon and Bachman state :
—" The Cinnamon Bear,

so far as we have been able to ascertain, is never found near the sea coast,

Bor ever west of the Ohio valley, until you approach the Rocky Momitain
^ chain, and it is apparently quite a northern animal."

ARTICLE XVII.—On the Fossil Corah of the Lower Silurian Rocks of
Canada.

The corals of the Silurian rocks are among the most abundant of fossils,

and on account of the important part the animals of which they are the

remains have performed, in effecting extensive changes on the surface of tlie

t^arth in various geological epochs, are particularly worthy of attention.

Most persons have some idea of the existence of coral reefs, or great ridges

of rock, some of them several hundreds of miles in length, formed of coral,

in the oceans of the present day ; but not all are aware that these reefs are
found upon the dry land also, and extend even into Canada, Speaking of
the Onondaga and corniferous limestones. Sir Charles Lyell says :^
•' Although in New York they have seldom a united thickness of more tlmn
&0 feet, they are observed to constitute an almost continuous coral reef over

m area of not less than 500,000 square miles, from the State of New
York to the Mississippi, and between Lakes Huron and Michigan, in the

north, and the Ohio River. and Tennessee in the south. In the western
States they are represented by the upper part of what is called the " cliif

limestone," Theye ia a grand display of this calc^ireoua formatioQ fti. %%

* Lewie and Clark*« Travelfl, vol, 2, pa^ 33,
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falls or rapids of the Ohio River at Louisville, in Kentucky, where it muck

resembles a modern coral reef. A wide extent of surface is exposed in a

series of horizontal ledges, at all seasons when the water is not high ; and

the softer parts of the stone having decomposed and wasted away, the

harder corals stand out in relief, their erect stems sending out branches

precisely as when they were living. Among other species I observed large

masses, not less than five feet in dian-jeter of Favo&ites Gotldandica, with its

beautiful honey-comb structure, well displayed, and by the side of it, the Favis-

tella combining a similar honey-combed form with the star of the Astraa. There

was also the cup-shaped Cj/afAopAy/wTn, and the delicate net-work of the

Fenestella, and that elegant and well known European species of fossil called

the " chain coral," Catenipora cscharoides, w^th a profusion of others.

—

These coralline forms were mingled with the joints, stems, and occasionally

the heads of lily encrinites. Although hundreds of fine specimens have been

detached from these rocks to enrich the museums of Europe and America
;

another crop is constantly working its way out under the action of the stream^

and of the sun and rain in the warm season when the channel is laid dry."

This corniferous limestone, '' the coral reef," of which Sir Charles

speaks, leaves the State of New York near Buffalo, and crosses into Canada

where it constitutes, as we have stated in our first article, * nearly all the

stratified rock that can be seen in the counties of Norfolk, Oxford, Perth^

Elgin, Middlesex, Kent, Essex, and portions of several other counties adjoin-

ing these. It cannot, of course, be seen everywhere upon the surface, being

for the greater part concealed beneath the drift formation, or those deposits

of clay, sand, and gravel, which constitute the loose soil of the country ; and

again in some places where it can be seen, it is not composed altogether of

coral, while in other localities the corals being liberated by the decomposition

of the rock literally cover the ground.

In order to convey an idea of the nriture of these fossil corals, we think

it proper to make in this place a few observations concerning the organiza-

tion of the humble, but interesting, and often most beautiful httle animals,

which in modern seas form the reefs bv their accumulated remains. In the

world of life there is a vast difference between the lowest and the highest of

animated creatures, but geology shews us that the former have in all ages

affected more in transforming the surface of the earth than the latter. The

physiological structure of the coral animal consists of little else than a digestive

cavity or stomach and a mouth leading into it, yet this simple apparatus

has the power of withdrawing from the ocean the various elements held in its

waters, and of converting them into rock. MjTiads of these creatures swarm-

ing together, cover the sides of submarine mountains with one unbroken

sheet of life and by constantly absorbing from the water the component parts

of coral rock, and converting it into stone, they cause the ground, as it were,

to grow beneath them. Every year a fresh layer is added to every portion

of the space occupied by them, and their subaqueous mountain grows higher

and higher until it reaches the surface, and becomes a coral island.

See page 22 of the first number.
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In Fig, 1 is seen an ideal repre-

sentation of a Hydra, a minuto

fresli water animal remotely related

to the coral ]juilding, Polypi. * It

consists simply of a slender tubo-

like sack attached at one end to

some solid object in the water, suck

as a stone, twig, or floating piece

of wood, and having at the other

extremity a small opening sur-

rounded with several thread-like

tentacula. These parts constitute

the whole animal. There are no

viscera of any kind, heart, lung's^

Vi^A, Ideal figure of a Hydra. blood vessels, or nerves within.

—

The animal is simply an empty sack, with a mouth. Into this mouth is

drawn by the tentacula, various microscopic animalcula^, which happen

unluckily to venture Avithin their reach. Once witliin, they are soon digested

into a liquid which is absorbed iuto the walls of the sack, and contribute to

the nourishment and growth of the Hydra. The young seem to grow of their

o^Ti accord out of the sides of the parent. They '' appear at first as knob-

like protuberances from the body of the Hydra, they gradually increase in

6ize and come to present something of the form of the parent ; an apertuix;

is tlien seen at the free extremity, and around this, tentacula Ijegiu to sprout

The young during their growth are like so many buds upon the sides of the

original stock, and the hollow part of each communicates with the internal

cavity of the old one, from which they are fed. Even after the tentacula of

the bud are sufficiently developed to enable it to obtain food for itself, the

communication remains open for a time, as appeai-s from the fact that either

of the stomachs is distended when the other is fed. As the bud, however,

advances towards completeness, the aperture contracts, and is at last oblite-

rated ; the stock itself gradually becomes more slender, and is at last broken

by the slightest effort of either the old or the young Hydra, and the latter

is then set free, and after roaming through the water for a time attaches

Itself to a twig or stone and commences life and the rearing of a family on

its own account. There is no distinction of sexes, and what is more aston-

ishing the Hydra may be cut into pieces and each minute fragment will

grow into a new and perfect Hydra, and produce youug. f

The Hydra is not a true coral animal, and has no hard parts. The

reef building animals are marine, and a little more complicated in structure.

If we were to imagine a small additional sack hanging down inside of the

* Polyp, plural, Polypi. The general designation of coral animals, from'
the Greek, (polus,) many, and (po2cs,) foot ; the many tentacles of the Polyp being
at first considered the feet.

t See Dr. Carpenter's Principles of Comparative Physiology, Hydra, iA
iadex.
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Hydra from the raouth, we should have an approximate idea of the struc-

ture of what is improperly called the coral insect. The bodies of most of

these consist of two sacks, one within the other, the mouth communicating

only with the smaller or inner sack. The space within, all round between

the two sacks, is divided by a number of upright partitions which extend

from without inwards. As in the Hydra, there are no viscera. The food is

captured by the tentacula, and drawn into the stomach through the mouth

passing first into the inner sack vrhere it is digested. The undigested por-

tions are then thrown out through the mouth, but the liquid extracted from

the food is discharged through an aperture at the bottom of the inner sack

and flows into the space between the two, Avhence it is absorbed into the

general structure of the animal, as in the Hydra.

The above explains the leading features of the structure ofthose Polypi,

whose secretions form lara-e areas of submarine rock in manv of the warmer

regions of the ocean. Those who wish to pursue the subject farther, and

we strongly recommend all who feel any interest in the wondrous works of

the Creator to do so, must consult other books where these matters are

treated of more in detail.

The Hydra, and a multitude of the other Polypi, are entirely soft, and

do not form coral ; but in great many other genera, within the substance of

the outer wall or sack, and also of the radiating partitions, various stony

elements are secreted, and an internal hard skeleton is formed. As the

animal is attached to the rock, so is its skeleton, and as when one generation

dies another grows upon its remains, so the reef must grow until it reaches*

the surface of the water, and thus those obstructions to the navigation so

common in many of the seas are produced.

The corals grow upon the bottom of the ocean in a great variety of

forms. Some of them spread over the rock in an incrusting layer, consisting

of m}Taids of the Polypi, connected together and forming a continuous thin

sheet over the bottom everywhere alive with their minute flower-like forms.

Others sprout upward in the shape of shrubs or small trees, with stout round

branches, each formed of thousands of the Polypi : while some species fonn

little rounded hillocks, like the dome of a Turkish Mosque, and in size from

two or three inches to twenty feet in diameter. The Polyps spread over

these with their circles of tentacula, appear like so many individual flowers,

and they are moreover so radiant with colours, that, according to the descrip-

tions of travellers, no scene upon earth is more beautiful than one of those

submarine gardens. *

* Among them, says Professor Dana, are flowers of all hues and sizes. The
Actiniae may be well called the Asters, Carnations, and Anenionies of the submarine

garden; the Tubipores and Alcyonia, form literally its pink beds; the Gorsronia

and Melitfeos, are its flowering' twigs ; the Madrepores, its plants and shrubbery
;

and Astrceas often form domes amid the grove, a dozen feet or more in diameter,

embellished with green or purple blossoms which stud the surface like gems ;
whil«

other hemispheres of Meandriua appear as if enveloped in a net-work of flowerins;

vinea-
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^^^^_^^,5.,-.f»?ywt,,^^ Figure 2 will give an Idea

.s^jS^"^^^ "^ti^Ni^^^. upon a small scale of a domc-

^v/^^4 y!:^m^<^^L,-'"'^'^^^ shaped coral. This figure is

.#^^f?^l %^^^ i:'-^- copied from Sillimau's Ameri-

/%^'^i0$ -.'^~-y^>---W''0''?^^^^^ can Journal of Science, isew

4%'^^''''^^^'^.^^^^^ Series, vol. 3, ]-rage 3. In that

llilfe Sfh^^^^5^^^^H volume of-the Journal there are

^J^,l^ ^^^II^^^^P several fine articles on Coralt-,

"^=^^^^7^:^^^^^=^^^^^^^^^^^^^^^=- j)qj^^^ ^yjjo spent several years

Fig. 2, Astrm purpurea, (Dana.) ^^^^„ ^i^g (.^^,^^1 j^j^^^^g ^f ^j^^

Pacific and other seas, and whose magnificent work upon the Zoophytes* is

'Considered to be one of the best contributions ever made to any department

of Natural History, Mr. Dana says in one of the articles in question :

—

'^ Many of the various shapes v/hich these zoophytes assume, are familiarly

linown. Madrepore shrubs and trees, and the sea-fan and other Gor-

gonias from the West and East Indies, are common in collections.

—

The hemispheres of hrain-coral (Meandrina,) and also of star-cordl

(Astrcea,) are often met with. It is very generally supposed that these are

hy far the most frequent, if not the only shapes presented ; but, on the con-

trary, the varieties are extremely numerous, as we have already intimated.

Some species grow up in the form of large leaves rolled around one another

like an open cabbage, and cabhage-coral would be no inapt desiguation for

such species. Another foliated kind consists of leaves more crisped and of

more delicate texture, irregularly clustered ;

—

lettuce-coral wonld be a signi-

ficant name. Each leaf has a surface covered with polyp-flowers, and was

formed by the grov/th and secretion of these polyps. Clustered leaves ofthe

acanthus and oak, are at once called to mind by other species ; a sprouting

asparagus-bed by others. The mushroom is here imitated in very many of

its fantastic shapes, and other fungi, with mosses and lichens, add to the

variety.

" Yases of Madrepores are common about the reefs of the Pacific.

—

They stand on a cylindrical base, which is enveloped in floAvers when alive,

and consist of a network of branches and branchlets, spreading gracefully

from a centre, covered above with crowded sprigs of tinted polyps. The

\ii3es in the collections of tile Expedition, at Washington, will bear out this

description, although but the lifeless coral.

" The domes of Astneas are of perfect symmetry, and often grow to a

diameter of ten or twelve feet without a blemish. The ruder hillocks of

Porites are sometimes twenty feet across. Besides these, we might describe

columns, Hercules' clubs, and various strange shapes which are like nothing

feut themselves.

" It is an enquiry of much interest, how these various formB proceed

from the budding process.

* Zoophyte, from fhe Greek, ("Zoon,^ an animal, and (^Phytoji,') a plant.

—

T^e word is used with various limitations of meaning l>y different authors, hul
iieems to be synonymous with Polyp.
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" Buds grow from some part of the parent, generally appearing first as

a small protuberance upon its side, and afterwards perfecting into a complete

young animal with its mouth and tentacles. Each of the compound zoophytes

above alluded to, commenced with a single polyp and was thus formed ; bud

followed bud, and so the germ grew up into the coral tree or dome. Calcu-

lating the number of polyps that are united in a single Astra^a dcaie, twelve

feet in diameter, each covering a square half inch,—we find it exceeding one

hu^ndred thousand ; and in a Porites, of the same dimensions, in which the

animals are under a line in breadth, the number exceeds five and a half

millions ; there are here, consequently, five and a half millions of mouths

and stomachs to a single zooi^hyte, contril)uting together to the growth of

the mass, by eating, and gi^owing, and budding, and connected with one

another by their lateral tissues and an imperfect cellular or lacunal commu-

nication. There is hence ev€ry variety, as to number, among compound

zoophytes, down to the simple polyp, which never buds at all, and has, for

its corallura, a simple calicle ,—it may be a tiny goblet, with a stellate cell,

as in the Cyathina—a cylindrical cap, as in some Dendrophyllias—or a

radiated disk, as in the Fungias and Cyclolites."

After treating of the various modes of growth which result in the pro-

duction of trees, vases, domes, or incrusting sheets of coral, he says :
" There

is much to surprise and interest us in tracing out the simple causes of results

so remarkable. The small polyp, incapable even of extending its arms with-

out a drop of water to inject them, is enabled, by means of a simple secretion

in its texture, in connexion wiih the process of budding, to rise from the

rock and spread wide its branches, or erect, with solid masonry, the coral

domes, in defiance of the waves that break over them. The microscopic

germ of a Gorgouia developes a polyp barely visible to the naked eye, which

lias the power of producing a secretion from its base. The polyp buds, and

finally the growing shrub is covered with branches and branchlets, many a
mere thread in thickness, which stand and wave unhurt in the agitated

waters. The same secretions fix it to its support, so strongly, that even the

rock comes away before the zoophyte will break from its attachment. Tens

of thoiLsands of polyps cover the branches, like so many flowers, spreading

their tinted petals in the genial sunshine, and quiet seas, but withdrawing-

when the clouds betoken a storm.

" Excelsior," is the grave motto of the zoophyte. Ever upward, thry

continue growing and elongating, although death is at work below, with as

rapid progress. A beautiful provision protects the branchmg coral- tree

—

often the work of ages—from being destroyed by the dissolving waters, when

exposed, on the death and removal of the polyps. Certain minute incrusting-

corals—the Bryozoa and Sertulaiidie, together with Nallipores—make the

surface tlieir resting place, as soon as it is laid bare, and go on spreading and

covering the dead trunk, and so prevent the wearing action of the sea. The;

Madrepoi-e may thus continue to enlarge beyond its adult size ; the Caryo-
ph\-llia may multiply almost endlessly its cylindrical branchings, although

tlie living animal but tips the extremities of each : for protection is given at

wnce, when needed, and the polyps die, only to leave the surfajje to oih^'c

lurms of life, more varied and no less strange.
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" Finally, the coral becomes subservient to a still higher purpose than

the support of polyps and nullipores. The debris, produced by the waves

over a reef, settles into the many crevices among the dead trunks, and fills

up the intervals, often large, between the scattered coral-patches ; and, by

this combined action of living growth and detritus accumulations, a solid

rocky basement is formed, and kept in constant increase. In this way the

coral reef gradually uears the surface, and finally becomes the foundation of

one of the lUirest of
" The sea-girt isles,

That, like to rich and various gems, inlay
The unadorned bosom of the deep ;"

the coral polyps now yield place to the flowers and groves of the land, which

fulfil their end in promoting the comfort and happiness of man."

Alter the above somewhat extended remarks and quotations, we shall

now proceed to examine some of the fossil corals that may be collected

more or less abundantly from those rocks in Canada which in remote ages

were reefs at the bottom of the ocean, probably as brilliant in their floral

hues as those of the Pacific. The first of these we shall mention belongs to

tlie family of the CyathophyllincB - or cup shaped corals, and is somewhat

common in certain localities of the Trenton Limestone.

^^^W/i//ylMm^

Fig. 3. Fig. 4. Fig. 5.

Figs. 3 and 4.

—

St.reptelasmacornicuhim,as it is

usually seen in the fossil state in the

Trenton Limestone.

Fig. 5.

—

An ideal figure of a living strepte'

lasma.

Fig. 6.

—

A section across one of those fossils

Fig. 6. 7iear the top.

In the figure given of the dome-shaped Astrcea, (Fig. 1, page 119,) it will

be seen that the specimen from which the drawing was made, consisted of a

number of Polypi growing together in one mass, but in the species now

* From the Greek " Ktcathos," a cup.



122 Fossil Corals,—Lower Silurian RocJcs o/* Canada.

under consideration, each individual grew separately and unconnected with

any other. Fig. 5 shews what we suppose was the appearance presented by

one of these Polypi when growing on the bottom of the ocean. Outside, it

probably consisted of a soft fleshy covering, which attached itself by a spread-

ing base to the bottom. This soft integument also spread over the top and

w-as perforated in the centre by a small opening, which was the mouth.

—

Around this was the circle of tentacles ; fi'om the mouth there hung down

into the interior a small sack, which was the stomach ; between this and the

exterior there were a number of thin partitions radiating in the manner

shewn in Fig. 6. These partitions and the inner portions of the exterior

envelope or sack became solidified during the life of the animal, in the same

manner that the bones of a quadruped are formed within the exterior soft

covering of flesh. All those corals which are to be seen in the cabinets of

the curious, were, when alive, covered with a thin gelatinous layer of fleshy

substance. After death this decays, and only the solid part, or the coral,

properly so called remains, preserving the shape of a branching twig, adome

shaped mass, or a cup, according to the species. The corals of this extinct

genus Streptelasma are of the latter form, and partly hollow within, though

usually found filled with limestone. Good empty specimens shew the radiat-

ing partitions projecting inward and meeting in the certre at the bottom of

the cavity. The partitions or lamelte, as they are called, extend up and

down, and are more numerous above than below.

With the above explanations it will perhaps not be difficult for the

student of Canadian Geology to understand the following concise description

of the genus. It will be recollected that a family of animals, or fossils, con-

tains a number of genera, and each genus, one or more species.

GENUS STREPTELASMA, (Hall.)

Generic Characters.—Corallum, simple, turbinate ; radiating lamellsp,

meeting in the centre at the bottom of the cup, where they are more or less

twisted ; no transverse diaphragms.

The generic name is from the Greek [StrejJtos,) twisted; and {plasma,)

lamella ; corallum means simply " coral ;" turbinate, is top-shaped or conical.

This genus is also called (Petraia) by many European Geologists, from the

Greek (Petraion,) stony, or living among stones.

Thei-e are several species of this genus {Streptelasma) in the Trenton

and other limestones of Canada. They v;sually have the appearance of short

curved petrified horns of some ruminating animal. They are striated upon

the outside from the top to the bottom, each of the striae marking the posi-

tion of one of the lamellse inside of the cup. The following are the specie

that most frequently occur in Canada :

—

Streptelasma cornicltlum, (Hall.)

This species is generally from an inch to one inch and three quarters in

length, consideralDly curved and marked by several obscure wrinkles or folds,

between wliich again are many finer ones that encircle the cup. These ars

only visible in perfect specimens. Those which are worn on the outside do

not shew them. In the specimens in our collection which we believe to
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'belong to this species, there are from 60 to 90 lamellaj to be seen on the

outside of the cup at the margin. In those which are empty the cavity once

occupied by the inner sack mentioned in the preceeding pages, extends

downward from one fourth to one third of the length of the fossil. On tho

outside the lamclla3 are seen to branch from the sides of a line running from

the top to the bottom along the convex, curved side, and again from two

other similar lines at the sides.

This species occurs in the Trenton Limestone, and is somewhat common

in the rock at the Barrack Hill at the city of Ottaw^a. The specific name

[corniculum] is from the Latin, " a little horn."

Streptelasma profunda, (Hail.)

In this species the -cwp is very little, or not at

all curved. The length is about an inch and a half

in full grown specimens, and the cavity within

extends sometimes nearly to the bottom, hence the

name {profunda,) " profound" or " deep." There

are about 74 lamellae in specimens of the size repre-

sented in Fig. 7. They are usually small, and large

alternately. The small ones are those newly deve-

loped, and not full grown.

This species occurs in the Black River and

Bird's Eye Limestones, at the base of the Trenton.

Fig. 7.

—

Streptelasma profunda.

In addition to the above there are several other species in the Trenton

Limestone which we shall endeavour to figure hereafter. They are S. crassa

with about 50 thick coarse lamella, S. muItUomellosa with about 120

lamelte, and S. parvida with only about 30. The latter is very small, and

all resemble very much S. corniculm. Crassa, thick ; midtilamellosa, " many

lamellse ;" and parvula, small.

The mode of growth of these corals appears to have been as follows :

—

At first they consisted of a mere point attached to the rock, when the cup

commenced to form there were only four partitions or lamelte, as it increased

others were added, three of the original ones continuing to grow, and the

fourth being undeveloped. In good empty specimens of S. profunda the

three large primary lamelte are very conspicuous above the others on the

inside of the cup, and on the outside their position is marked by three upright

Beams extendi ng from the top to the bottom, and from each side of which

tlie newer lamellae may be seen branching away. One of those is seen in the

front of Figure 7.

These cup shaped corals with the four primary

lamellae commenced their existence in the seas of the

Lower Silurian age, but became extinct in the Permian.

To this important fact we shall return hereafter.

Fig. ^.—Interior of {S. profunda,) shewing tkt

three large primary lamellce.
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Genus Columnaria, (Goldfuss.)

A very abundant family of fossil corals have a honey-combed structure,

consisting of a great number ofangular tubes gTOwing together, each tube being

the cup or cell of a single polyp. The Astrceashewn in figure 2 is one of those

composite forms, and when dead is covered with numerous star-like openings.

The rays of the stars in each of those tubes of the Astrcea correspond to the

lamellae of the genus Streptelasma. If we could imagine a number of these

latter crowded together in one mass, they w^ould constitute a star covered

dome, something like the Astrcea. In the Lower Silurian rocks one of the

most common of the honey-combed corals is the columnaria alveolata. llie

following is a description of the genus compiled from several authors.

Generic Characters.—Corallum forming larije masses, often of a

hemispheric form, cells, polygonal, radiating lamellae, rudimentary, or but

little developed ; transverse, diaphragms, horizontal, and nmnerous.

The generic name is from the Latin, [Columna,) a column having

allusion to the numerous column-shaped tubes of which the masses of the

coral are composed. The transverse diaphragms are the little plates or floors

which extend across the tubes, dividing each into so many stories, one above

the other. There is one species of this genus known in Canada, and it is

verv common in some localities of the Black Eiver Limestone. It is the

following

:

Columnaria alveolata, (Goldfuss.)

This species is thus described by Professor Hall :
—"A hemispherical

or irregularly massive coral, consisting of radiating parallel or diverging

tubes ; tubes hexagonal, (or varying from 5 to 7 sided,) striated longitu-

dinally, crossed by dissepiments, (diaphragms,) with vertical radiating

lamellae ; no communicating pores.

^ -.—'."- ..^

iav-^>V?5^(P^>'^r^-" -. -, . ,'y^J ^ta.' '•'^-y--'''.^"•---

Fig. 9. Fig. 10.

Fig. 9.

—

Is a small mass of [Columnaria alveolata,) shewing the honey-

combed appearance of the exterior of the fossil.

Fig. 10.

—

Shews the portion of the surface of a mass ivhich has been

split open in the direction of the length of the tubes. Each
tube is seen to be divided into a number of chambers by the

transverse diaphragms.

When the tubes of this coral are well preserved and empty, the interior

Ls seen to be striated the whole length of the tube, the elevated lines being

the rudiments of radiating lamellae. The coral is sometimes seen in masses

three feet in diameter, and when these are split open in a direction from the

top to the bottom, the tubes are seen to radiate from a narrow space in the
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centre at the base, curving gracefully outwards. Each one of the tubes was

tlie residence, or rather the hard external skeleton of a single Polyp, and

when these were alive, no doubt the whole surface of the mass was covered

with animal flowers, as in the Astra3a. The seas of the ancient Silurian epoch

were perhaps quite as gorgeous as the coral reefs in the southern climes of

the present day.

Columnaria alveolata is confined to the Black River Limestone w^hicli

lies just below the Trenton Limestone. Fine specimens may be collected in

the quarry, where materials are now being procured for the Chatts Canal on

the Ottawa.

The Favosites Niagarensis mentioned in Article 6, pages 57 and 60, of

this journal, and also Favosites Gothlandka, noticed in the quotation from

Sir Charles Lyell, at the commencement of the present article, very much

resemble this species externally. The difference is in the internal structure,

the walls of the tubes of Favosites being perforated by numerous small cir-

cular pores, and Columnaria unperforated. Alveolata appears to have been

derived from the Latin, {Alveare,) a bee-hive, or {Alveolus,) the holes in

which teeth are placed.

Another genus of corals composed of tubes most prolific in the Lower

Silurian rocks of Canada, is ChMetes. Some of the strata in the Trenton

Limestone appear to be composed almost altogether of one species of it in

a fragmentary state. The tubes are exceedingly small, and they differ from

Astr(Ea and Columnaria in presenting no traces of radiating lamellaj. The

following is a description of the genus :

—

Genus Chcetetes, (Fischer.)

Generic Characters.—Corallum usually forming cylindrical branchesf

or hemispheric, or irregular masses composed of numerous long slender poly-

gonal tubes with transverse diaphragms, but no pores or radiating partitions.

Fig. 11. Fig. 12.

Fi?. 13.

Figs. 11, 12, and IZ.—Diffcrent forma of

Chcetetes Lycoperdon.

The above figures shew the most common forms of this coral. Fig. 13
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Kg the branched variety. It is often seen on the surfaces of the strata of

limestone, partly imbedded in the rock, and resembling small broken twigs-

of trees. Often layers of shale are met with between the strata, packed full

of these short stems. They are from one-fourth to one-half of an inch in

diameter. The tubes are exceedingly slender and hair-like, seldom exceeding

one-fortieth of an inch in diameter. They are so small that it requires close-

examination of the surface of the coral to detect their presence. In the

branched variety they originate in the centre of the stem, and radiate out-

ward and upward. When such specimens are split open, this internal

arrangement of the tubes can be well seen. The other varietv is usuallv seen

in small hemispheric or button-shaped masses from half an inch to three

inches in diameter. Often they are globular, with a rounded concavity in

the bottom. Sometimes they are found with a projection below, gi^nng them;

the appearance of the stopper of a bottle, w^ith a w'ide mushroom-shaped

top. They also occur nearly fiat, or with the upper surface no more convex

than an ordinary watch glass.. The base of those flat specimens is wrinkled

concentricallv. These masses are formed of the same long slender tubes as

those Avhich constitute the branched variety.

More than one hundred years ago, when geology was unkno^wn, a,

Swedish traveller, Peter Kalm, a Professor in the University of Abo, in

Swedish Finland, visited Canada, and in his narrative, gives the follov/ing

acconnt of the Fossils he savv^ in the Limestone at Fort St. Frederic, or

Crown Point, on Lake Champlain :—

^

" The moimtains on which Fort St. Frederic is built, as likewise those

on which the above kinds of stones are found, consisted generally of a deep,

black limestone, lying in lamellae as slates do, and it might be called a kind

of slates, which can be turned into quicklime by fire. This limestone is

quite black in the inside, and, when broken, appears to be of an exceeding

fine texture. There are some grains of a dark spar scattered in it, which,,

together with some other inequalities, form veins in it. The strata which

Ee uppermost in the mountains consist of a grey limestone, w^hich is, seem-

ingly no more than a variety of the preceding. The black limestone is.

constantly found filled with petrifactions of all kinds, and chiefly the following ::

" Pedinites, or petrified Ostrece Pectines. These petrified shells were

more abundant than any others that have been found here, and sometimes;

whole strata are met with, consisting merely of a quantity of shells of this

PDrt, gix)wa. together. They are generally small, never exceding an inch and

a half in length. They are found in two different states of petrifaction ; onft

ghews always the impressions of the eleva,ted and hollow surfaces of the shells^

without any vestige of the shells themselves. In the other appears the real

shell sticking in the stone, and by its light colour is easily distinguishable

from the stone. Both these kinds are plentiful in the stone ; however,, the:

impressions are more in number than the real shells. Some of the shells are

Tery elevated, especially in the middle, where they form as it were a hump
;

©tilers again are depressed in the middle ; but in most of them the outward

furface k remarkably elevated. The furrows always run longitudinally, ojf>

fsom the top, diverging to the margiru
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" Petrified Cornua Ammonis. These are likewise frequently found, bnt

Qot equal to tlic former in number : like the jjcctinitoc, they are found really

f)etrified, and in imj^ressiojis ; amongst them were some petrified snails.

—

Some of tliese Cornua Ammonis were remarkably big, and I do not remember

jKjeiug their equals, for they measured above two feet in diameter.

" DiSerent kinds of corals could be plainly seen in, and separated from,

the stone in which they lay. Some w^ere wdiite and ramose, or Lithophytcs ;

others were starry corals, or Madrepores ; the latter were rather scarce.

"I must give the name of Stone-halls to a kind of stones foreign to me,,

which are found in gr^at plenty in some of the 7:ock-stone. They Avere glo-

bular, one half of them projecting generally a1x)ve the rock, and the other

remaining in it. Tliey consist of nearly parallel fibres, which arise from the

bottom as from a center, and spread over the surface of the ball and havC'

a grey colour. The outside of the balls is smooth, but has a number of small

pores, which externally appear to be covered with a pale grey crust. Thcy-

are from, an inch, to an inch and a half in diameter." *

The Stone-halls which Kalm saw were most likely the puff-ball variety

-

of Chatetes Lycoperdon, while the branched corals of which he speaks were-

the other kind. Kalm visited North America in 1749. He w-as sent to>

America by the Royal Academy of Sciences at Stockholm, " to make suchi

observations and collections of seeds and plants as would improve Swedish

husbandry, gardening, manufactures, arts, and sciences." His book is full of,'

remarks upon things in this country w'hich are not even yet much observed here...

Choitetes Lycoperdon is the most abundant of all the Lower Silurianr

corals. It ranges from the chazy limestone upwards to the Niagara group,,

and is found in England, .Ireland, Sweden, Russia, and in fact in all countries,

where the Silurian rocks are to be seen. In Canada, sometimes thick beds;

of limestone are often met with, composed almost altogether of the fragments:.

t>f this coral.

Chdtetes appears to be from the Greek,. Chaite, hair, and the genus was.

»o called, probably from the hair-like smallness of the tubes. Lycoperdon,.

(a puff ball.) By many Geologists this genus is called Stcnopora. Stenopo--

rajs from the Greek ; Stenos, narrow or small ; and.^oros, a passage or pore..

Fig. 14. Fig. 15..

Figs 12 and' 13.

—

Stromatocerium rugosum, (Hall.)

Concerning the true nature of this fossil there appears yet to be BOrm^

«k)ubt. It consists of numerous broad wrinkled leaves, penetrating the rock

mtk their edges upward. They are generally bent in a half circle, as shswih

* Kalaa'a Ti-avelfi, vol. S, page 197/,.
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in Fig. 12, the diameter of the masses being from one to twelve or more

inches. It is found abundantly in the Black River Limestone, generally

accompanied by Columnaria alveolata, but as its internal structure has not

yet been explained, the family X)f coral to which it may belong cannot be

pointed out. The generic name is from stroma, a layer or lamina ; and

cerion, a honey-comb.

The above five species of fossil corals are those most commonly met

with in the Lower Silurian rocks of Canada. There are a few other species

DOt so abundant, which will be described hereafter.

On turnino- back tt the dassification of the animal kingdom criven on

page 31, it will be seen that the department Radiata is divided into three

classes Sea-urchins, Jelly-fishes, and Polyps. The latter are also subdivided

into three orders, Hijdroids, Actinoids, and Rhizopods. The Trenton Lime-

stone corals are all Actinoids, with the exception of the last one described.

Stromatocerium rugosum, the true position of which has not yet been ascer-

tained. From the descriptions above given, it is not difficult to understand

why the corals should be called radiated animals.

ARTICIiE XYIQ.

—

On some of the technical terms used in the description

of Fossil Shells.

The language used in the science of palaeontology appears to the begin-

ner unintelligible, and devoid of interest, but when understood, it will be

found full of meaning and exceedingly convenient. In the description of

fossil shells, although at fii-st sight one is liable to be impressed with the idea

that there are a great many hard words to be learned yet upon a further

acquaintance with the subject, this difficulty will appear to have been over-

rated. There are in fact in this extensive branch of Natural History only a

few technical terms in use, and most of these may be comprehended after a

few minutes study.

It is not necessary in this work to enter into a detailed iuterpretatiou

of such words as hemispheric, cylindrical, tumid, gibbous, quadrate, sub-

quadrate, rhomboidal, sub-romboidal, globose, or sub-globose. Nearly all

general readers are eitiier already acquainted with the meaning of these, or

by reflecting a moment may arrive at their import, or by referring to any

good dictionary of the English language, ascertain the sense in which they

are used. It maybe proper to state that the prefix " sub," is used to denote an

inferior degree, as in the words quadrate, approaching in form to the square

and sub-quadrate, not so near the square as quadrate. The possession of a

good dictionary and the habit of referring to it will be found sufficient for

the greater number of cases. Unless, however, the reader is also a collector,

the explanations will be of no practical value. Specimens may be coUectetl

from almost every quarry or exposure of rock in the settled portions of this*

country. We would strongly recommend some attention to this pursuit

during those leisure hours of which most persons have more or less;
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On examining one of the common clam-shells, as they are popularly

called, of our rivers, it will be seen that the hard parts of the animal consist

ef two pieces joined together at the back, where each opens upon the other

Hke a door upon its hinges. These shells are concave, so that when closed

there is a considerable space within, occupied by the soft parts of the animal.

The two shells are called valves, the joint where they are connected together

is the hinge, and the small protuberances on the edge of the hinge, the teeth.

Similar terms are used in describing fossil shells.

Fig. 1. Fig. 2. IFlg. 3.

In the Brachiopoda, such as the Lingula, Orthis, Spirifer, Leptena,

Strophomena, and others, there are two valves, and it has been ascertained

by the dissection of specimens of those species at present living in the oceans,

that one of these valves is placed upon the back and the other on the ventral

side of the animal. Hence they are called dorsal and ventral valves. Fie,

1 shews the ventral valve of Orthis tricenaria, a Trenton Limestone sj^ecies,

very abundant in that rock at the lower end of the Allumette Island on the

Ottawa. Fig. 2 is a dorsal view of the same specimen ; in this figure it will

be observed that the dorsal valve is shorter than the other. It extends only

to the straight line across the figure near the top. The broad triangular

space above the line is a portion of the ventral valve. Fig. 3 is a side view

of a specimen shewing how the ventral valve projects above the other in a

sharp hook-like termination, which is called the beak. Both valves have a

beak, but that of the ventral is almost always the largest, and projects the

highest. The hinge line is simply the hinge portion of the shells.

Fig. 4. Fig. 5.

Fig. 4 is an end view of Orthis tricenaria looking at the hinge, the

ventral valve being uppermost. The valves are each terminated by a flat

space, as if they had been cut off with a knife. These constitute what is

called the " cardinal areci)' " hinge area,^ or simply " the area.'' The area

in the genus Orthis is penetrated in the centre by an angular aperture, shewn

in fig. 4, by the lozenge-shaped black space in the centre. I.Tirough this

aperture it is supposed the pedicle passed, by which the animal was attached

to the bottom of the sea. It is called the ''foramen,'' or "fissure." It

consists of a triangular notch in each valve, deepest in the ventral valvCi

9
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Fig. 5 is the end of a dorsal valve of the same species, the ventral oein^.-

removed to shew some of the internal appendages. The two projecting points-

are supposed to have been the supports of the fleshy arms which constitute

tlie distinguishing feature in the organization of the Brachiopoda. The

arms were long, slender, fleshy, string-like appendages, fringed with rows of.

hair-like tentacula, and used by the animal for capturing its food. These

supports of the arms are longer in Orthis tricenaria than in any other species

of this genus we have seen. They can only be observed, however, in well

preserved specimens. They are sometimes called cardinal teeth, or dental

lamincB. They might he termed brachial processes. Between these is seen,

a third small triangular projection. This is situated in the fissure of the

dorsal valve, and is called the rostral tooth, or boss. It is not however a

tooth in the sense in which that term is used in Conchology, but simply a.

shelly process or projection to which a muscle was attached for the purpose

of opening the valves. This is the opinion of the most modern authors,.

Fis:. 6. Fiff. 7.

Figs. 6 and 7 shew the interiors of the dorsal and ventral valves of.'

another species of Orthis. In these the cardinal areas, triangular foramen,

cardinal teeth, rostral tooth, &c., may be recognised.

Fig. 6 is the dorsal valve, and it has near its upper portion four oval

scars or depressions two on each side. The letter d points to the upper-

most on the right. The other is immediately below it. These two and the

two on the other side corresponding to them are muscular impressions. They

mark the positions of the bases of four muscules which were fastened in these

pits and extended to the other valve. Their office w^as to close the valves,,

hence they are called adductors. In the ventral value. Fig. 7, two long,

oval scars are also to be seen. These are the " Cardinal muscular impres-

sions." The muscles mserted in these were attached at the other extremity

to the " carcZ/ri a/ process, or ^oof/i," in the fissure of the dorsal valve, and:

serve to open the shell. The branched root-like marking in the dorsal valve-

are the *' pallial" impressions.

It is not often that specimens can be prociu-ed wliich will exhibit all

these various portions of the internal structure of the Brachiopoda, and it i*

not necessary therefore to proceed further at present with their examination-.

Sufficient has been pointed out for the general purposes of tliis work..

The genera are distinguished not only by their outward form, but als<>
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by their internal structure, such as the position of the muscular impressions,

the form of the processes for the support of the arms, and other characters

which will be explained hereafter.

It is a good plan for the student to commence with learning to recog-

nize species by the description given of their external form, since it is most

usually in a condition in which the internal characters cannot be observed

that these fossils are found. The insides of many species have never yet

been seen, and in collecting specimens particular care should be taken of all

those which exhibit the interior surface of the shell. Should any be found

of those species whose internal structure has not yet been ascertained, they

would be highly prized.

In the next article we shall give the characters of several of the genera,

together with descriptions of a number of the species which occur in the

Upper Silurian rocks, and it will be there seen how and to what extent the

technical terms above explained may be made available.

ARTICLE XIX.

—

On some of the Fossil Shells of the Niagara and Clinton

For7natio7is.

Having in the last article explained a few of the technical terms used

in palaeontology we shall now proceed to describe several of the genera of

fossil shells, first reminding the reader that these descriptions will be of little

service unless to those who collect specimens. In Natural History and

Geology physical action is necessary, in addition to reading and reflectioni,

As all science consists in the understanding and explication of the operations

of the laws of nature, so he that would comprehend the mysteries of any one

department should observe personally, otherwise his knowledge must be

merely theoretical. He will lose the enjoyments of learning, and only fami-

liarize himself ^ith the fruitless difficulties. An eminent Naturalist hag

^id :

—

''Our object in examining the stone, the rock, the lichen, the moss, the

flower, the fruit, the insect, the bird, or the quadruped. Is to exercise our

faculties by learning how beautifully, and with what wisdom all things have

been constructed, how wonderfully they are formed with relation to each

other, and how manifestly they display a power of which we could form no

conception were we not to attend to its working as exhibited by them. It

is true we cannot fully comprehend the complicated relations of the most

eommon objects, much less understand the ordination of the universe, or even

of our own world ; but we labour in hope, we are studying, some of us, no

doubt % ery superficially—others more profoundly—the works of the Deity,

and the more progress we make the more we glorify Him by an intelligent,

not a vague admiration. There are some who aim at the knowledge of

general laws, some who seek simple facts. Both parties will find enough tin

engage their faculties, and neither will do the work of the other sufficiently.

There is no reason why one should despise the other. Contempt ofanything
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but vice, iudicates an unsound mind, a defective judgement, an ignorance of
the relations which men have to each other, and to their Creator, an undue
self-estimation and a contempt of the rights of other men. He who measures

the orbit of a comet has not, therefore, higher faculties than he who examines

the cytoblast of a fungus ; and there is far more to be seen by us in a beetle

than in a plane1>—upon that granite mountain opposite, at the distance of

nine or ten miles, than in the sun and the moon and the stars." *

In Geology some of the principal truths that break upon the mind from

actual examination of the various formations of rock are, the amazing anti-

quity of the earth, the enonnous revolutions that have taken place on its

surface, the number and vastuess of the convulsions to which it has been

subjected, the strange forms of the races of animals by which it was inhabited

during the many long and dark ages that rolled away previous to the creation

of man, and most important of all the perception of the great fact that

throughout all the prodigious^changes and disturbances, all has been conti-

nually under the government and direction of some unseen power which is

the same now as it was in the first ages. The operations of to-day may be

traced back and connected link by link with those the most ancient, and

thus it can be shewn that they constitute the work of but one mind ; that

amid all physical and vital subversions, there has been no change of rulers

in nature. The creations and destructions of myriaels of races of animated

beings are events that have followed each other in a regular unbroken pro-

cession under the marshalling and direction of the same will. The same

procession is still moving grandly onward, but how much of it there is still

to go by science cannot tell. "We can by simply going out into the fields

and collectmg and comparing specimens, ascertain the forms of those that

have passed, but what these may be like which are yet to come is a problem

reserved for the future.

The fossils intombed in the rocks of Canada, are the remains of the

creatui'es that appeared in the commencement of the procession of life.

—

They may be called the old advance-guard. It is long since they passed,

perished, and were buried. They are all of extinct species, most of them of

extinct genera, while a very large proportion are even of orders that have

now no representatives on earth. Those described in the following article

are more or less abundant in those oceanic deposits of West-ern Canada,

known as the Clinton and Niagara Groups, and although most of them are

small in size, yet each forms a portion of the history of the world, and cannot

be too carefully studied. They shew that when the great beds of rock were

formed, over which the Niagara now rolls its waters, this country was beneath

a vast sea, and that the life of that sea was totally different from that of the

present oceans. If the mind can receive any benefit from musing over tlie

history of fallen nations, surely something in the way of intellectual improve-

ment must accrue from the study of the much mighier truths of the extermi-

nation of worlds of animated beings.

* Extract from the Nataral History of Dee Side & Braemar ; bj the Ule
Wm. MacGilliyray, M.D,
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Genus Ortiiis, (Dalman.)

The shells of the Genus Orthis are usually small, few of them exceeding

one inch in diameter ; they are generally nearly circular or quadrate, the

hinge line is straight, and in most of the species shorter than the width of

the shell. The valves are either equally or unequally convex, the ventral

valve is often the longest, the beaks are more or less incurved, that of the

ventral valve generally most prominent. The surface usually striated or

ornamented by ridges radiating from the beak to the margin. Both valves

have an area, and the foramen is partly excavated in both. The foramen of

the dorsal valve is partly filled by a small cardinal tooth-like process, from

which a small rounded ridge proceeds along the interior surface of the shell

with two muscular impressions on each side, placed obliquely one above the

other, (see fig. 6, page 130.) The muscular impressions in the ventral

valve consist of two elongated depressions beneath the beak, usually divided

by a small mesial ridge, (see fig. 7, page 130.) From each side of the

foramen in the dorsal valve, two small, slender processes project, to

which were, no doubt, fastened the free fleshy spiral arms. Many of the

gpecies have also a small tooth on each side of the foramen of the ventral

valve.

The genus commenced to exist in the Lower Silurian epoch and con-

tinued until the carboniferous period, above which no specimen have been

found.

Genus Strophomena, (Rafinesque.)

In this genus the shells have a very straight hinge line which is generally

as wide or wider than the body of the specimens. They are semi-circular,

cemioval, or quadrate in form. One valve is convex, and the other concave

on the outside. The two valves curve into each other ; sometimes it is the

ventral and sometimes the dorsal, which is concave. The area occupies both

valves ; it is largest, and partly covered by a thin shelly growth called the

' * deltidium," in the ventral valve. The beak of the ventral valve is either

entire or perforated by a small circular aperture. The foramen in the dorsal

valve is also partly occupied by a cardinal boss or process. The muscular

impressions in the dorsal valve are not situated one above the other as in

Orthis, but beside each other in a direction across the valve. Those in tba

ventral valve occupy a saucer-shaped cavity near the beak.

The genus appeared in the Lower Silurian and continued into the

carboniferous epoch.

Genus Leptena, (Dalman.)

The same as Strophomena, except that in the ventral valve the muscular

impressions are not bordered by a ridge forming a saucer-shaped cavity,

while in the dorsal valve they are large and long, extending from near the

beak downwards two-thirds of the length of the shell.

The genus commenced in the Lower Silui'ian and continued to the lattw

part of the Lias period.
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Genus Atrypa, (Dalman.)

The shells of ttie Genus Atrypa are often of a globular form, but some-

times elongated or sub-triangular, and most pointed at the beaks, which are

small and incurved, or hook-shaped. The surface is sometimes smooth, but

often ornamented with a number of ridges which radiate fi-om the beak, (see

figures 11 and 13.) The dorsal valve is the shortest, and the beak of the

ventral usually curves over it. It has moreover an elevation or mesial fold

in many species extending from the beak to the base, while the ventral valve

has a corresponding depression or sinus. Within, the arms are coiled, form-

ing two conical spires, the bases of which are towards the ventral and the

spires in the hollow of the dorsal vabe. In the interior of the dorsal valve

the muscular impressions are separated by a small ridge extending from the

beak downward, and in the ventral valve they are situated in a saucer-shaped

depression under the beak. The beak is sometimes perforated by a small

circular aperture.

This genus ranges from the Lower Silurian to the Devonian. Atrypa
is from the Greek, (a.) without ; and {trupa.) a perforation. Some of the

s])ecie3 are however perforated.

Genus Spirifer, (Sowerby.)

In this genus the ends of the spires are directed outwards towards the

angles of the shell instead of into the hollow of the dorsal valve, as in Atrypa.

These spires were first discovered in species of this genus, and hence the

name from the Latin, (Spira,) a spire ; and few, I bear.

Tbe spirifers have usually a long straight hinge line, a mesial fold on

the dorsal, and a sinus in the ventral valve. They are either smooth or

ornamented with radiating ridges. The angles at the ends of the hinge line

are often extended, forming acute or rounded points or ears, as they are

sometimes called. The beaks are either straight or curved. Both valves

have an area often very small on the dorsal. Both have also a foramen,

partly closed in the ventral valve.

The genus commences in the Lower Silm-ian and becomes extinct in the

Frias.

The above are the principal characters of the five genera ofBrachiopoda

most abundant in species in the Silurian rocks. As the interiors of the shells

are not often seen, we have thought it not necessary to incumber the reader

with more lengthened descriptions. By comparing the figures of the species

and collecting and examining specimens, the destinctions may be soon per-

ceived. It should be remarked that the species described in this work, as

belonging to the genus AtryjDa, have not been yet proved to belong

to that genus. Their internal characters are for the greater part unknown,

and they have therefore been all classified by Professor Hall as Atrypie

for the jDresent.

The following are the species from the Clinton and Niagara Groups,

figured on plate 2 :

—

Fig. 1, {Orthis circuhis,) Clinton Group.—This little shell is nearly
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^circular, wider than high, and nearly equivalved. The surface is covered

with numerous fine elevated lines or radiations. Tliese curve outward as

they proceed upward, and some of them run out on the hinge line. The

•area is narrow, and in length but little more than one-third of the width of

the shell. The ventral valve is somewhat flattened near the base, and it is

provided with a small beak which curves slightly over the area. The beak

tif the dorsal valve scarcely rises above the area line. There are a few fine

concentric lines scarcely visible. The depression in the ventral valve is

•accompanied by a corresponding elevation on the dorsal valve.

Figs. 2 and 3, [Spirifer radiatus,) Clinton and Niagara Groups.—
This is a fossil v/hose form is exceedingly variable, and is found in the Silu-

rian rocks of both England and America. We shall therefore give the

descriptions of authors in both countries, changing the names of the valves :

Professor Hall thus describes it :
—"Shell variable in form, sub-trian-

gular, rotund or subglobose, valves almost equally convex, the beak of the

ventral valve more or less extended, and curving over the dorsal valve,hinge

line often less than the width of the shell, the extremities being rounded,

•surface marked by fine close radiating strire, mesial elevation and depression

moderate, marked by the striae as in other parts of the shell, dorsal area

more or less exposed, and giving a very variable appearance to the shell,

foramen narrow and long, often partially or entirely closed by a callosity,

."interior plates of ventral valve near together, and extending downwards

within the limit of the mesial depression." *

Figure 2, shews a specimen with the ventral valve extended into a very

liigh and curved beak, with a large area beneath. In Fig. 3, the beaks of

the two valves are nearly of equal height, and so curved together that the

area is nearly closed. Some of the specimens are twice the breadth of fig. 3,

and with the angles more rounded. The mesial sinus, or depression, is always

in the ventral, or larger valve, and the mesial elevation on the dorsal, or

shorter valve. In fact this is their situation in nearly all the Brachiopoda.

The following is Professor McCoy's description of the English specimens :

—

" Transversely subrhomboidal gibbous, hinge-line slightly less than the

width of the shell, cardinal angles obtusely rounded, ventral valve with a

large incurved beak, and a wide deep rounded mesial hollow, extendiflg from

the apex to the front margin, which is abruptly raised into a deep quadrate

sinus, sides gibbous, dorsal valve with a very prominent rotundato-quadrate

mesial ridge, strongly defined from the beak to the sinus in the front margin,

sides tumid, surface radiated with vei-y fine, close, nearly equal, thread-like

stria?, occasionally (23 in 3 lines, at 6 lines from the beak,) casts of ventral

valve shew the slightly diverging slits of two exti^emely thick dental lamella?-

Average width, IV^ inch."

" Common in the Ludlow rock. Keeper's Lodge, Golden Grove, Llan-

ileilo, Caermarthenshire." f

This fossil on account of its extremely variable form occasions much

* Palaeontology of New York, vol. 2, page 66.

t Sedgewick & McCoy's British Palaeozoic Fossils, page 195«
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perplexity to amateui-s, and can only be well understood by collecting and

observing frequently numerous specimens, thus familiarizing the eye with its

appearance, and ascertaining its gradations of form. It occurs in the Clintort

group, and less commonly in the Niagara shale.

Fig. 4. Atrypa congesta, (Conrad,) Clinton Group.—This species is

nearly globular, or ovate, with a deep sinus which commences at the beak.

—

The shells are in most instances smooth, or only marked by concentric stria'..

On each side of the sinus and mesial fold there is an additional fold, well

shewn in the figure. The beak of the ventral valve is strongly incurved, or

hooked over the dorsal valve. Professor Hall says " it is readily recognised

in its usual appearance by its rotund and gibbous form. The variations are

mainly due to the greater development of the caringe on either side of the

mesial fold and depression, which sometimes give the shell a different character,

having three prominent folds on the dorsal and four on the ventral valve.

—

This change usually takes place in the older individuals, while the younger

ones present only the mesial fold and depression. The specimens usually

found are smooth, the striae ha'^nng been worn or dissolved away ; but in

perfect specimens they appear as fine raised thread-like lines."

The species is found in the Clinton group. One of the localities given

by Professor Hall, is Flamborough Head, Canada West. Congesta, con-

sisting of heaps.

Figs. 5 and 5, [Orthis elegantula) Clinton and Niagara Groups.—
This species much resembles Orthis testudinaria of the Lower Silurian

rocks. The dorsal valve is nearly or quite flat. The ventral valve with a

highly elevated beak curving over the area. The surface is covered with

fine striae. The size is about that of the figures.

It occurs in all the localities of the Niagara shale, and also in the Clin-

ton group, and is abundant in Europe. Like its near relation 0. testidunaria,

it therefore has a wide geographical distribution.

Fig. 6, [Orthis fiahelluhm,) Niagara Group.—This fossil is thas

described by Professor Hall :—" Shell semioval, hinge-line equal to the

width of the shell, surface marked by twenty-four to thirty simple rounded

plications, which are equal to the space between them, plications usually

smooth, with the remains of concentric striae crossing the depressions between,

and rarely appearing on the elevations, a few strong imbricating lines of

growth near the base, cardinal area usually narrow, and extending to the

extremity of the hinge line."

" It is usually found so much flattened that the two valves appear to be

equal. The ventral valve in perfect specimens is more convex than the

dorsal. The foramen is broadly triangular with a thin sharp tooth in the

centre and a stronger one on each side projecting into the centre, the muscular

impression has a strong rounded ridge down the centre with a depression on

each side, but the margins are not well defined. The interplication on the

Inside appear to be duplicate, or have a groove along the centre. In some

si>ecimens the plications on the interior extend but half-way to the beak ;

while in others, that are apparently of the same species, they extend to tht?

muscular impression."
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Tliis species occurs in the shale of the Niagara group. There is a

upecies of the same name in the Lower Silurian rocks of England, and Prof.

Hall considers these American specimens to constitute a variety of the

English species. Flabellulum, Latin, a " little fan."

Fig. 7, Sinrifer sulcatus, (Hisinger,) Niagara Group.—" Shell sub-

triangular and gibbous, cardinal line more or less extended, often pointed at

the extremities, surface plicated, plications four to seven on each side of the

mesial fold and sinus, crossed by strong imbricating lamellae, and longitudi-

nally marked by fine striae which are interrupted by the edges of the lamellae,

mesial fold of the ventral valve very deep towards the base of the shell."

This species is readily distinguished by its roughly lamellate surface.

—

It is one of the most common forms in the Niagara Group. It is found also

in the Silurian rocks of Europe. Sulcatus, Latin, furrowed.

Fig. 8, Spirifer Niagarensis, (Conrad,) Niagara Group.—The surface

of this shell is marked by from twenty to thirty rounded plications, and these

are also striated longitudinally by fine equal striae. The mesial elevation

consists of a single large fold, and the sinus of a corresponding depression.

—

It is a large shell when full grown, and both valves are about equally convex.

The ventral valve has the beak elevated and incurved over the area, which

is of medium size. The hinge line is usually shorter than the shell, and the

ears are rounded. The young shells have only ten or twelve plications on

their surfaces.

This fossil is typical of the Niagara Group, and is readily recognized

by its rounded plications, which are evenly striated in a longitudinal direc-

tion. It occurs in the shale, and rarely in the limestone of the group.

Fig. 9, Atry-pa nitida, (Hall,) Niagara Group.—" Shell ovoid, with

the beaks more or less extended, surface smooth, or with fine concentric striae

and a few conspicuous lines of growth towards the base, and sometimes on

the middle of the shell, valves nearly equally convex, the beak of the ventral

valve being much elevated above, and incurving over the dorsal valve, the

ventral valve sometimes marked near the base by a longitudinal depression."

This species is very abundant in the shale of the Niagara group, and

somewhat variable in form. It usually has a smooth surface. It is most

abundant at Lockport. Nitida, Latin, smooth.

Fig. 10, [Atrijpa reticularis,) Lixne.—This fossil has a very great

vertical range, being found in many of the formations from the Clinton

upward to the Chemung group. It is nearly circular. The ventral valve is

much more convex than the dorsal. The surface is ornamented by from 24

to 30 small rounded plications which bifurcate about one-third of the distance

from the beak to the margin, these plications are crossed by concentric

elevated lamellae which give to the surface a reticulated appearance, whence

the specific name reticularis, net-like, or reticulated. The dorsal valve has

often a shallow depression or sinus at the base, and the other a correspondiog

elevation. The beak of the dorsal valve is small, and but slightly elevated

above the ventral valve or hinge line. The cardinal angles are sometimes a

iittle extended beyond the width of the shelh
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Figs. 11 aud 12, Atrypa ncghcta, (Hall,) Niagara and Clintgs

'Groups.—Professor Hall says this shell is " ovoid or subpyrimidal, beaks

acute, shell gradually enlarging from the beaks to the base, which, in old

shells, is deeply sinuate ; dorsal valve more convex than the ventral valve,

surface marked by simple sharp plications, which are crossed by fine con-

centric strise, and sometimes by a few imbricating lines of gi'owth ; ventral

valve with a mesial sinus below the middle, and a corresponding fold upon

the dorsal valve."

" In the young shells the valves are equal, aud there is neither sinus or

-elevation
; but as the shell advances in size, the sinus becomes conspicuous.

There are generally three, and sometimes four plications in the sinus, and four

or five elevated on the opposite valve. The plications usually appear as if

Fraooth, except near the base where there are some strong imbricating linea

of growth. It is a very common species, and sufficiently distinct in all its

phases to be readily recognized."

It is found in all the localities of the shale of the Niagara Group, and

5t also occurs in the Clinton group.

Fig. 13, [Atrypa cuneata,) Dalman.—The principal character of this

.species is its long triangular shape. The plications are ten or twelve, three

or four depressed on the ventral, aud elevated on the dorsal valve. The beak

of the ventral valve is nearly straight, and perforated at the extremity.

—

This shell is somewhat variable in shape, aud the specimens are usually

iflattened and distorted. Cuneata, Latin, wedge-shaped.

It occurs m the Niagara shale, and also in several countries in Europe

in the Silurian rocks.

Figs. 14 aud 15, Leptena transversalis, (Dalman,) Niagara Group.—
This species is semi-circular, and the ventral valve very convex, w^hile the

-dorsal valve is equally concave. The hinge line is sometimes equal to and

often longer than the width of the shell, as in fig. 14. The surface is marked

hj a number of elevated radiating ridges, the intervals between which are

more finely striated. Professor McCoy says of the English specimens, that

they are more globose than Leptena sericia, and " distinguished externally

by the fewer aud more distant linear ridges, and the very much finer longi-

tudinal strise between the thread4ike ridges, and their being besides so faintly

impressed as to be, in almost all cases, invisible to the naked eye, or a lens

of low power. The interior of the dorsal valve shews well the long parallel

muscular impressions. Fig. 15 is a view of the hinge line, exhibiting the

elevation of the marginal ridges by which these impressions are bounded.

—

This is one of the most abundant of fossils in the Upper Siluriau rocks of

America, and we have specimens in our possession from the Trenton Lime-

stone 'that much resemble it. In Europe it is also quite common.

Figs. 16 and 17, Leptena subplana, (Conrad,) Niagara Group.—This

shell is " semi-elleptical, length and width nearly equal, hinge line extending

beyond the width of the shell. The surface is marked by prominent sharp

striaj, which frequently bifurcate before reaching the margin. The radiating

gtriae are crossed by strong concentric striae. The area (Fig. 17,) extends
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to the extremities of the liiiige line, and is narrow, and partially formed by

both valves." The valves are almost equally convex, one being usually quite

flat, except near the beak, while the other is plano-convex at the beak and

slightly convex below. Subplaiia, flattened.

It occurs in the Niagara shale, the most perfect specimens being found

adhering to the thin calcarous layers.

The above descriptions, as well as the figures, are principally taken

from the second volume of that magnificent work, the Palaeontology of New
York. In this magazine there is not space to enter into elaborate details.

Our plan is to publish at first just so much as may serve to introduce each

species to the reader, and afterwards to give further particulars, with notices

of Canadian localities. The student must not be discouraged if after several

attempts he fails to recognise some of the species, but should rest assured

that by further application he will succeed.

ARTICLE XX,—Ornithology ; Technical terms.

The remarks made concerning the collection and examination of fossils

in our previous articles will apply also to birds. There are a few technical

terms to be acquired, and these will require only a few minutes study. The
best method of proceeding is to procure a specimen of some common species,

such as the Robin, and examine the plumage, book in hand. The advantage

of understanding the technical terms consists in this, that this knowledge will



140 OniitJiology,— Technical terms,

enable the student to ascertain the name of rare species from the short

descriptions given in such works as Audubon's Synopsis of the Birds of

America, without purchasing the expensive books in which alone they are

well figured. In this Journal it cannot be expected that figures of many

birds can be given, and for the common species it is not necessary, as do

drawing can equal the originals, which can be procured at any time.

The diagramatic figure given above is taken from Lewis' American

Sportsman, and so are the following explanations of the technical terms :

—

1, Auriculars, the ear coverts.—The soft feathers that cover the organs

of hearing.

2, 2. The bastard wing, consisting of three or five feathers, resembling

the quills of the true wing ; they are placed on a small bone rising from the

wrist-joint of the wing. The bastard wing assists in flight by keeping the

wing from turning upwards, and contracts the points of the wing in a down-

ward and backward position to that of the course of the Bird through the

air.

3, 3. The lesser coverts of the wings.—These are the feathers which are

found in successive rows upon the wings ; those on the inside are termed

under coverts, and are much less regarded by Ornithologists as a means of

distinction than the others.

4,4. The greater coverts.—The wing feathers lying under the lesser

coverts ; they are much larger and stronger than the latter.

5, 5. The primaries.—Large quill feathers taking their growth from

below the wrist-joint. The length and proportion of the feathers control, in

a wide degree, the movements of the Bird in the air. The nearer the longer

primary quill approaches the body, the more dexterous and beautiful will be

the motion of the Bird when on the wing. The Hawks, Swallows, and

various other Birds of rapid flight, that seize their prey when on the wing,

have the longest primary feather very near the body, aud consequently are

enabled to turn and twist themselves with great facility.

6, 6. The secondaries, or second quill feathers, spring from the second

bone of the wing. When the wing is extended, they frequently appear Uko

a continuation of the primaries.

7, 7, The tertiary, or third quill feathers, also arise from the second

bone, but much nearer the elbow-joint.

8, 8. The scapulars, or shoulder feathers, are formed by the soft and

downy feathers that cover the shoulder-bones, and are serviceable only as a

protection to the parts which they surround ; they unite without any regu-

larity with the plumage of the back and wings.

9, The rump feathers and upper-tail coverts.—These feathers are the

continuation of the covering of the back, and are strong in proportion to tlie

peculiar habits of the Bird. In the Woodpecker tribe, for instance, these

feathei-s are very strong and unusually long, as they make constant use of

the tail as a support aud assistance when climbing the trunks of trees ; and

60 it is with some water-fowl not Aveb-footed, but obliged frequented to take

flight from the water. The tail feathers in these last-mentioned Birds aflord

tiie greatest assistance in springing into the air.
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10. Tlic vent feathers and under-tail coverts, that extend from the

anns or vent to the tail underneath. These feathers are much longer in some

tribes of Birds than others. Those that have a constant habit of flirting by

their tails—like, for example, the Rallus Carolinus, and several species of

small shore Birds—have the vent feathers unusually well developed.

The tail feathers are various in size and numbers, and are generally the

most ornamental part of a Bird. The tail performs the most necessary office

in the navigation of the Bird through the air ; in fact, it is the rudder by

which the course of the Bird is determined, and acts in concert with the will

of the Bird as freely as a ship obeys her helm.

11. Loral space.—The space between the bill and eye.

12. Frow5.—The forehead.

13. Corona.—Crown of the head.

14. Occiput.—The hind part of the head,

15. Flexure.—Bend of the wing.

16. Tarsi.—Shanks of legs.

17. r^im.—Thigh.

The upper and lower bills are called the superior and inferior maxilla,

or upper and lower mandibles.

Iris—irides.—The colored circle surrounding the pupil of the eye.

3'lentu7n.—The chin.

Guttur.—The throat.

Collum.—The neck.

Pectus.—The breast.

In measurement, the total length means from point of the bill to the end of

middle tail feathers. Length of the ivings means from the bend of the wing

to the end of the longest quill feather."

The mirror, speculum or Beauty spot, is a space on the wings of some

epecies with brighter colours than the other parts of the wing.

The length of the wing is generally measured from the tip of one wing

to the tip of the other, and the two dimension are simply expressed in figures

thus, 24)2) ^^}'2 j "t^^ fii'st indicating the length from the bill to the tail, and

the latter the length of the expanded wings.

The above are nearly all the technical terms used in describing birds,

and after a few attempts at their application to specimens, they will become

fixed m the memory, and give no further trouble. There are many systems

of classification proposed by various authors, and to reconcile them all with

each other would be impossible ; in fact most of them are considered by the

best naturalists to be defective, and need not be studied until after some

knowledge of the species, and genera has been acquired.

LinnaBus, in his Sijstema Natures, divides the class of Birds into six

orders. Blumenbach makes nine orders. Cuvier makes six. M. Vieillot,

a celebrated French Ornithologist, five. Mr. N. A. Vigors, five. M. C.

J. Temminck, in his Manuel d' Ornithologie, sixteen; and Professors

Agassiz & Gould, in the system published in the second article of this Jour-

tisl, only four orders.
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A writer in the Toronto Globe of the 11th instant, condemns the systeiu

of Professors Agassiz & Gould, and expresses the greatest alarm lest the

publication of it in Canada might be injurious to the cause of Natural

History.

We have however so much confidence in the great name of Agassiz,

that we feel justified in stating that the study of no one of his works will

retard the student, and that we believe our anonymous reviewer in the Globe

stands much in need of a small book, such as the " Outlines of Comparative

Physiology and Anatomy," from which the system in queetion wa£ taken.

The five orders of Vigors are the following :

—

1. Raptores.—Birds of Prey.

2. Insessores.—Perching Birds.

3. Rasores.—Scraping Birds.

4. Grallatorcs,—Wading Birds.

5. Natatores.—Swinmiing Birds.

In the system of Agassiz & Gould, the Insessores appear to include

(1.) Birds of Prey, (2.) The Perchmg Birds of other authors, and (3.) The

Scraping Birds ; while their order of Scansores or Climbing Birds is con-

sidered by Vigors as a tribe only of the Insessores.

In this Journal only species and genera will be described for the pre-

sent. The student should procure specimens and study them, and acquire

as soon as possible an extensive knowledge of species. He should also make

observations upon the food, periods of migration, construction of nests, habits^

instincts, &c., and commit the same to writing.

In the next article we shall give an account of the common Robin, with

the technical description, by way of note, from Audubon's Synopsis of the-.

Birds of America.

ARTICLE XXI.~On the Robin, or Migratory Thrush, {Turdus:

migratoj'ious.)

Genus Turdus, (Linn.)

Generic Characters.—Bill of moderate length, rather stout, straight ,^

compressed towards the end, and acute ; upper mandible slightly notched

near the tip ; nostrils ovoid, partly concealed by the feathers ; tarsus longer

than the middle toe, wings of moderate length, first quill very small, the third

and fourth longest, tail rather long, nearly even.

Turdus migratorious, (linn.)

Specific CnARACTERs.~Da?-^ greyish, beneath reddish, head and tail

black, the latter with the two exterior feathers whiteat the tip f

male, 1014:; female, 9.13. Inhabits the United States and

British Provinces, to the Arctic regions.

The Robin, the most common species of the family of Thrush^, is ».

fine lively bird to be seen everywhere in this country throughout the spring.
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snminer and autumn. It arrives in Canada from the South in the beginning

of April, and while numbers of them remain with us, others extend their'

migi'ation to the far-nortli, where, as well as in Canada and the United.

States, they breed.. It received its common name from the first European

emigrants, from a fanciful resemblance to the Robin Red-breast of the British

Isles. This latter bird, however, is a member of a different genus, and in

systematic works on Ornithology, is called Erythaca rubecula, or Sylvia

Tubecula.. Our bird is not,, properly speaking, a Robin, but a Thrush.

—

They spend the winter season in the southern countries of North America,,

but in summer, seem to spread over the whole continent. When we consider

that two or three pairs may be seen in an hour's walk anywhere in the country,,

and that they are equally numerous all over the vast regions where they

breed, some Mea may be formed of their numbers in the Southern States

in the winter, Vv^hen the whole race is gathered together in a small space.

—

In Canada the largest flocks are to be seen late in the autumn, when the

northern birds are passing through on their way to the South. In the

Hudson's Bay Territories, Sir John Richardson says :
—

" The male is one of

the loudest and most assidious of the songsters that frequent the fur countries,,

beginning his chant immediately on his arrival. Within the arctic circle,,

the woods are silent in the bright light of noon-day ; but towards midnight

when the sun travels near the horizon, and the shades of the forest are

lengthened, the concert commences, and continues till six or seven in th&

morning." Its song consists of a number of loud warbHng notes, delivered'

a few at each breath.. Its call while feeding or hopping along the ground

or fences, cctosists of several e^sicnlaiiom,, pwee-sht,pwee-sht,pemp-pemp,utieTed

frequently, and vvith much spirit..

The following is Wilson's account of the bird as observed in the United.:

States ;

—

" The name of this bird bespeaks him a bird of passage, as are all the

different species of Thrushes we have ; but the one we are now describings

being more unsettled, and continually roving about from one region to ano-

ther, during fall and winter, seems particularly entitled to the appellation.

—

Scarce a winter passes but innumerable thousands of them are seen in the

lower part of the whole Atlantic s-tates, from Nev/ Hampshire to Carolina,,

particularly in the neighbourhood of our towns; andj from the circumstance

of their leaving, during that season, the country to the north-west of the

great range of the Alleghany, from Maryland northward, it would appear

that they not only migrate from north to south, but from west to east, to

avoid the deep snows that generally prevail on these high regions, for at least

four months in the year.

" The Robin builds a large nest, often on an apple-tree, plasters it in

the inside with mud, and lines it with hay or fine grass. The female lays

five eggs, of a beautiful sea-green. Their principal food is berries, worms,

and caterpillars. Of the first he prefers those of the sour gum, {Nijssa

sylvatica.) So fond are they of gum-berries, that, wherever there is one of

these trees covered with fruit, and flocks of Robins in the neighborhood^ the^
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sportsman need only take his stand near it, load, take aim, and fire ; one

flock succeeding another, with little interruption, almost the whole day : by

this method, prodigious slaughter has been made among them with little

fatigue. When berries fail, they disperse themselves over the fields, and

along the fences, in search of worms and other insects. Sometimes they will

disappear for a week or two, and return again in greater numbers than

before ; at which time the cities pour out their sportsmen by scores, and the

markets are plentifully supplied with them at a cheap rate. In January,

1807, two young men, in one excursion after them, shot thirty dozen. In

the midst of such devastation, which continued many weeks, and, by accounts,

extended fi'om Massachusetts to Maryland, some humane person took advan-

tage of a circumstance common to these birds in winter, to stop the general

slaughter. The fruit called poke-berries [Phytolacca decandra, Linn.) is

a favorite repast with the Robin, after they are mellowed by the frost. The

juice of the berries is of a beautiful crimson, and they are eaten in such quan-

tities by these birds, that their whole stomachs are strongly tinged with the

same red color. A paragraph appeared in the public papers, intimatmg,

that, from the great quantities of these berries which the Robins had fed on,

they had become unwholesome, and even dangerous food ; and that several

persons had suffered by eating of them. The strange appearance of the

bowels of the birds seemed to corroberate this account. The demand for,

and use of them, ceased almost instantly ; and motives of self-preservation

produced at once what all the pleadings of humanity could not effect. When
fat, they are in considerable esteem for the table, and probably not inferior

•to the Turdi of the ancients, which they bestowed so much pains on in feeding

and fattening. The young birds are frequently and easily raised, bear the

confinement of the cage, feed on bread, fruits, &c., sing well, readily learn to

imitate parts of tunes, and are very pleasant and cheerful domestics. In

these I have always observed that the orange on the breast is of a much

deeper tint, often a dark mahogany or chesuut color, owing, no doubt, to their

food and confinement.

" The Robin is one of our earliest songsters ; even in March, while snow

yet dapples the fields, and flocks of them are dispersed about, some few will

mount a post or stake of the fence, and make short and frequent attempts at

their song. Early in April, they are only to be seen in pairs, and deliver

their notes with gi-eat earnestness, from the top of some tree detached from

the woods. This song has some resemblance to, and indeed is no bad imita-

tion of, the notes of the Thrush or Thrasher, [Turdus rufus;) but, if

deficient in point of execution, he possesses more simplicity, and makes up in

zeal what he wants in talent ; so that the notes of the Robin, in spring, are

• nniversally Imowu, and as universally beloved. They are as it were, the

prelude to the grand general concert that is about to burst upon us from

woods, fields, and thickets, whitened with blossoms, and breathing fragrance

By the usual association of ideas, we, therefore, listen with more pleasure to

this cheerful bird, than to many othei*s possessed of far superior powers,

and much greater variety. Even his nest is held more sacred amoi^
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^sclioolboys than that of some others ; and, while they will exult in plundering

a d ay's or a Cat Bird's, a general sentiment of respect prevails on the dis-

covery of a Robin's. Whether he owes not some little of this veneration to

the well-known and long-established character of his namesake in Britain, by
a like association of ideas, I will not pretend to determine. He possesses a
good deal of his suavity of manners ;

and almost always seeks shelter for his

young in summer, and subsistence for himself in the extremes of winter near

the habitations of man.

" The Robin inhabits the whole of North America, from Hudson's Bay
to Nootka Sound, and as far south as Georgia, though they rarely breed on

this side of the mountains farther south than Virginia. Mr. Forster says,

l^at about the beginning of May they make their appearance in pairs at the

settlements of Hudson's Bay, at Severn River ; and adds a circumstance

altogether unworthy of belief, viz., that, at Moose Fort, they build, lay, and
hatch, in fourteen days ! but that at the former place, four degrees more
north, they are said to take twenty-six days. They are also common in

Newfoundland, quitting these northern parts in October. The young, durino-

the first season, are spotted with white on the breast, and in that time have
a good deal of resemblance to the Fieldfare of Europe.

" Mr. Hearne informs us, that the red-breasted Thrushes are commonly
called, at Hudson's Bay, the Red-Bird—^by some, the Blackbirds, on account

of their note—and by others, the American Fieldfares
; that they make their

appearance at Churchill River about the middle of May, and migrate to the

south early in the fall. They are seldom seen there but in pairs ; and are

never killed for their flesh, except by the Indian boys.

" Several authors have asserted, that the red-breasted Thrush cannot

brook the confinement of the cage, and never sings in that state. But,
except the Mocking Bird,

(
Tardus polyglottus,) I know of no native bird

which is so frequently domesticated, agrees better with confinement, or sino^

in. that state more agreeably than the Robin. Thay generally suffer severely

in moulting time, yet often live to a considerable age. A lady, who resides

near Tarrytown, on the banks of the Hudson, informed me, that she raised

and kept one of these birds for seventeen years ; which sang as well, and
looked as sprightly, at that age as ever ; but was at last unfortunately des-

troyed by a cat. The morning is their favorite time for song. In passing

through the streets of our large cities, on Sunday, in the mouths of April
and May, a little after daybreak, the general silence which usually prevails

without at that hour, will enable you to distinguish every house w^here one
of these songsters resides, as he makes it then ring with his music."

The Robin belongs to the family Turdinj3 or Thrushes, of which there

are three genera and a goodly number of species known in North America.
In the classification of Agassiz & Gould, this family belongs to the order

Jnsessores. The generic name is from Tardus, Latin, a Thrush. The specific

name migratorius, (incorrectly printed rnigratorious at the commencement
of this article,) is derived froia the Latin verb migro, to remove from one
place to another.

10
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The subjoined description of the Robin is taken from Audubon's Syn-

opsis of the Birds of America, page 89 :

—

Turdus migratorius, Linn. Migratoiy Thrush.—Robin.

Male with the bill yellow, the upper part and sides of the head black ; upper
parts dark grey with an olivaceous tinge

;
quills blackish-brown, margined with

light grey ; tail brownish-black, the outer two feathers tipped with white ; three

white spots about the eye, throat white, densely streaked with black ; lower part

of fore neck, breast, sides, axillars, and lower wing-coverts reddish-orange ; abdo-

men white ; lower tail-coverts dusky, tipped with white. Female witii the tints

paler. Young with the fore neck, breast, and sides, pale-reddish, spotted with

dusky, the upper parts darker than in the adult. Bill at first dusky, ultimately

pure yellow.
Male, 10, 14. Female, 9, 13.

From Texas eastward and northward, to the Fur Countries. Throughout
the interior. Wmters in abundance in all the Southern States. Columbia Kiver.

Abundant.
Robin, Turdus migratorius, "VVils. Amer. Orn. v. i. p. 35.

Turdus migratorius, Bonap. Syn. p. 75.

Merula migratoria, Red-breasted Thrush, Swains. & Rich. F. Bor. Amer.
y. ii. p. 176.

American Robin or Migratory Thrush, Turdus migratorius, Nutt. Man. r.

i. p. 338.

American Robin or Migratory Thrush, Turdus migratorius, AuD. Orn.

Biog. V. ii. p. 190 ; v. v. p. 442^

Merula migratoria, DeKay, Nat. Hist., New York.

ARTICLE XXII.

—

On Black Buck, [Anas ohscura)

Genus Anas, (Linn,)

Geneei€ Charactep.s.—The bill depressed or flattened towards the

end ; the upper mandible with a small ovate beak ; the nostrils elliptical and

situated near the ridge of the bill, behind the centre of its length
;

feet short, stout, placed a little behind the centre of the body ; hind toe

very small, third toe longest, fourth a little shorter, but longer than the

second ; tail short, much rounded, of 14 to 19 feathers. The name of the

genus is Latin, Anas., a Duck.

Anas obscura, (Black or Dusky Duck.)

Specific Characters.—Male, hlackish-hrown; female, lighter-

brown ; male, 24.%, 38 1^ ; female, 22, U%. Inhabits Narth

America, from Texas to Hudson's Bay Territories.

The following particulars concerning this fine bird were obligingly

prepared for us from his own observation by Mr. Wm. P. Lett, of Ottawa,.

an ardent and skilful sportsman, and who, in the amount of his knov»ledge

of the water-fowl that visit this portion of Canada, has few, if any equals.

Mr. Lett says :

—

" The Black Duck is one of the largest species of the duck tribe which

visits Canada. It generally makes its appearance here about the 5th of

April, and remains throughout the summer until the latter end of October,

when it leaves for the South. Few, however, are to be met with in the

breeding season, which extends from the 20th of May till the 15th of August.

The young are then able to fly, and are much easier to approach than at any

othsr scasoiL
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" This species feeds near the shores of streams, and may be found generally

»n small creeks, lakes, and inland ponds. Its food principally consists of

seeds, insects, and small aquatic plants, and it is also fond of grain of different

kinds. Large flocks often resort in spring, when the banks of the small

rivers are overflown, to stubble fields, particularly where oats have been

eown, and solitary pairs are very frequently met with in small pools in fields

aod meadows adjacent to rivers.

" The Black Duck, seldom, or never dives when feeding
; but when

wounded, if, for instance, only a wing is broken, it is one of the most cunning

and expert divers to be found. In this case, if one is shot when flying and

happens to fall into the water, unless the sportsman is experienced in the

business, and has a second barrel ready to discharge immediately, there are

ten chances to one that he does not get another sight of his game after the

first dive. Under such circumstances, they will rise to the surface of the

water, exposing only the head as far as the eyes, and the instant they have

taken breath, or fancy themselves seen, the head is again drawn under water.

In this manner they will dive a distance of ninety or one hundred yards.

" The Black Duck, however, when wounded, invariably resorts to the

'shore, and travels on land sometimes nearly an acre from the waters. If the

sportsman can boast the possession of a well trained dog with a keen nose,

his chance is still good. The instant such a dog strikes the trail of the

wounded bird, he will follow it up with unerring certainty, and capture the

game.

" This fine species of duck is exceedingly wary and difficult to approach,

except on ground where the shore cover is thick. The least noise, the

breaking of a dry twig, for instance, puts them on the alert, and the appear-

ance of man, even at a distance of three hundred yards, will cause them to

take wing. The only time at which they can be approached easily, is at

the dawn of the morning when they first make their appearance at their

feeding grounds. Except at this early hour, when alarmed, they will rise to

a great height in the air and fly a long distance before they again alight

;

jiiid it is invariably more difficult to approach them after being once alarmed,,

"ihan at first.

" The flesh of this species, if not superior, is at least equal to that of

any other known. It is fully equal to that of the tame duck, to which latter

it bears a very full and marked resemblance in form and size. Its unifor-

mity of plumage, however, will give it a claim to distinctiveness as a species,

although it may be a question whether it has not a strong claim to be a part

of the parent stock of the donacstic duck as well as the wild mallard..

" The black duck breeds here oa the banks of remote streams and small

cjpeeks and lakes. The female lays from twelve te fourteen eggs,, and may
often be seen with a dozen young ones following her early in the month of

July. Of these, probably about six or eight, frequently a fewer number,

arrive at maturity, owing to their exposure to the attacks of the " Mink," the
" Weasel," and other small predatory animals, from the ravagesof which, toge-

ti»er with the fox, largo numbers of the young broods are destroyed before

Ihey are able to flj.
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" The flesh of the young birds, at the season, when they are called

" Flappers," is very tender and dehcious, and it is a matter of regret that

Very many of them are then killed for the table."

The following are Wilson's remarks on this species :
—" This species is

generally known along the sea-coast of New Jersey, and the neighbouring

country, by the name of the Black Duck, being the most common and most

numerous of all those of its tribe that frequent the salt marshes. It is only

partially migratory. Numbers of them remain during the summer, and

breed in sequestered places in the marsh, or on the sea-islands of the beach.

The eggs are eight or ten in number, very nearly resembling those of the

Domestic Duck. Vast numbers, however, regularly migi-ate farther north

on the approach of spring. During their residence here in winter, they

frequent the marshes, and the various creeks and inlets with which those

extensive flats are intersected. Their principle food consists of those mmute

snail shells so abundant in the marshes. They occasionally visit the sandy

beach in search of small bivalves, and, on these occasions, sometimes cover

whole acres with their numbers. They roost at night in the shallow ponds,

in the middle of the salt marsh, particularly on islands, where many are

caught by the foxes^ They are extremely shy during the day ; and, on the

most distant report of a musket, rise from every quarter of the marsh in

prodigious numbers, dispersing in every direction. In calm weather they fly

liigh, beyond the reach of shot ; but when the wind blows hard, and the

gunner conceals himself among the salt gTass, in a place over which they

usually fly, they are shot down in gTeat numbers ; their flight being then

low. Geese, Brant, and Black Duck, are the common game of all our gunners

along this part of the coast dm-ing the winter ; but there are at least ten

Black Ducks for one Goose or Brant, and probably many more. Their

voice resembles that of the Duck and Mallard ; but their flesh is greatly

inferior, owing to the nature of their food. They are, however, large, heavy-

bodied Ducks, and generally esteemed.

" I cannot discover that this species is found in any of the remote

northern parts of our continent ; and this is probably the cause why it is

altogether unknown in Europe. It is abundant from Florida to New Eng-

land ; but is not enumerated among the birds of Hudson's Bay, or Green-

land. Its chief residence is on the sea-coast, though it also makes extensive

excursions up the tide waters of ora- rivers. Like the Mallard, they rarely

dive for food, but swim and fly with great velocity*"

The specific name is derived from the Latin {obscurus,) blackish or

dark coloured.

The followmg is the technical description given by Audubon :

—

Anas obscura, Gmel. Dusky Duck.

Tail much rounded^ of eighteen acute feathers, none of which are recurred
;

bill yellowish-green ; feet orange-red, the webs dusky ; upper part of head glossy
brownish black, the feathers margined with light brown ; sides of head and a band
over the eye light greyish-brown, with longitudinal dusky streaks ; general colour
blackish-brown, a little paler beneath, all the feathers margined with pale reddish-

brown ; wing-coverts greyish-dusky, with a faint tinge of green ; ends of secondary
sorerts velvet black

;
primaries and their coverts blackish-brown ; secondarie*
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darker ; speculum green, blue violet, or amethyst-purple, bounded by velvet-black,

the feathers also tipped with a narrow line of white ; under surface of wing and

axillaries white. Female more brown, with the speculum similar, but without the

white terminal line.

Male, 24^, 38| . Feniale, 22, 34^.

Breeds in Texas, westward, and throughout the United States, British Pro-

Tinces, and Labrador. Columbia River. Common in autumn and spring along

the Middle Atlantic Districts. Abundant in the Southern and Western States, in

winter.

Dusky Duckj Anas obscura, Wils. Amer. Orn. v. viii. p. 141,

Anas obscura, Bonap. Syn. p. 384.

Dusky Duck, Anas obscura, Nutt. Man. v. ii. p. 392.

Dusky Duck, Anas obscura, Aud. Orn. Biog. v. iv. p. 15.

ARTICLE XXIII.— 0/1 the Wood Duck, {Anas sponsa.)

Anas Sponsa, The "Wood Duck, or Summer Duck.

Specific Characters.— The most striking distinctive characters of the

'

male of this species are: the upper part of the head and long

pendulous crest deep bronze green, with white stripes; the

throat pure luhite ; breast reddish purple, spangled with

small tria7igular white spots; belly white; back brownish

black, a white crescent before the wings on either side ; the

white of the neck curving up towards the eye. Female, head

dusky and very slightly crested; throat white; breast and

abdomen white ; back dark brown. Male, 20)^-28 ; Female,

193^. Breeds throughout United States and British Pro-

vinces, to the Hudson's Bay Territories.

The "Wood Duck is remarkable among the swimming birds from the

circumstance of its leading a partly arboreal life, perching upon trees, and

thus approaching in habit the numerous feathered tribes classed in the order

Insessores. There are only a few ducks known that have this habit, and it

is said the greater proportion of them are confined to India. The subject

of the present article is the only perching duck known to inhabit Canada.

All the birds of this group of the Natatores have exceedingly beautiful and

splendid plumage, and are particularly distinguished by a long pendulous

a'est of feathers arising from the posterior portion of the head and running

down the back of the neck, Mr. Lett informs us " that our species makes

its appearance here about the 5th of April, and remains until the latter end

of October, It breeds in this country, building its nest in a hollow tree, to

which the same bird will return year after year,

" This bird derives its name from the latter circumstance, as well as

from its habit of perching on the branches of trees. This peculiarity S&

noticeable at the breeding season more than at any other time. Wood
ducks are very seldom seen on trees in the fall of the year,

" The male bird of this species is the most beautiful of the whole tribe

0^ Ducks. In a preserved state it is generally to be found among the ornar

Dieotp.! curiosities of museums. The female possesses none of the elegant
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plumage of the male, being simply of a dark brown color on the back and

wing^, with the breast white. She has, however, the tongue all to herselt

possessing the loudest voice of any duck known in Canada.
'' Wood Ducks in their habits are very similar to the Black Ducks.

—

They feed close to the shore, in shallow water, and may often be seen on

land in search of food, which consists of nuts, seeds, and small plants.

** They are not so w^ary or difficult to approach as the Black Duck or

OiQ Golden Eye, although they are constantly on the look out for danger.

" This species, in common with every other non-diving species, is very

fond of wild rice. Large flocks resort to the rice field to be found at different

places on the Ottawa river, when they are shot on the wing as they arrive

by sportsmen stationed in a canoe or on a Muskrat-house. The first flocks

commonly make their appearance at the rice between sundown and dusk,

and flock after flock continue to arrive until midnight. On a clear moonlight

night, good sport may be had shooting them as they fly in. Having fed

thi'oughout the night, the great body of the birds leave the rice field before

daylight to fly to their usual places of resort for many miles around, those

remaining about the place during the day which have been hatched in the

vicinity.

" Although the wood duck never dives when feeding, it is a cunning and

active diver when wounded. It is a fact well known to sportsmen acquainted

with the habits of ducks that frequently, when mortally womided, this duck

will dive and seize with its bill a weed growing at the bottom of the river,

to which it may be found in shallow water, firmly attached after death.

" The female Wood Duck, shortly after hatching her young, conveys

them from the height where her nest is built to the ground, by seizing them

m her bill. The young, as do the young of every other species, when pur-

sued or alarmed, will dive and immediately conceal themselves in hiding

places, where they remain till the danger is over, which they are made aware

of by the voice of the parent bird calling them together again.

*' In the moulting season the male bird loses his fine variegated tuft, but

he may still be distinguished from the female by the colors of his bill and

the well marked outlines of the brilliant hues peculiar to his head."

The following are some of AVilson's remarks :
—" It is familiarly known

m every quarter of the United States, from Florida to Lake Ontario, in the

neighborhood of which latter place I have myself met with it in October.—

.

It rarely visits the sea-shore, or salt marshes, its favorite haunts being the

eolitary, deep, and muddy creeks, ponds and mill-dams of the interior, making

its nest frequently in old, hollow trees that overhang the water.

" The Summer Duck is equally well known in Mexico and many of the

West India Islands. During the whole of our winters, they are occasionally

seen in the States south of the Potomac. On the 10th of January, I met

with two on a creek near Petersburgh, in Virginia. In the more northern

districts, however, they are migratory. In Pennsylvania, the female usually

begins to lay late in April or early in May. Instances have been known

where the nest was constructed of a few sticks laid in a fork of the branches j
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anally, however the inside of a hollow tree is selected for this purpose. On
the 18th of May I visited a tree containing the nest of a Summer Duck, on

ikhe banks of Tuckahoc Kiver, New Jersey. It was an old, grotesque white

oak, whose top had been torn oft by a storm. It stood on the declivity of

the bank, about twenty yards from the water. In this hollow and broken

top, and about six feet down, on the soft, decayed wood, lay tliirteeu Q^^,
snugly covered with down, doubtless taken from the breast of the bird.

—

These eggs v/ere of an exact oval shape, less than those of a Hen, the surface

exceedingly fine grained, and of the highest polish, and slightly yellowish,

greatly resembling old, polished ivory. The ^gg measured two inches and

an eight by one inch and a half. On breaking one of them, the young bird

was found to be nearly hatched, but dead, as neither of the parents had been

observed about the tree during the three or four days preceding, and were

conjectured to have been shot.

" This tree had been occupied, probably by the same pair, for four sue-

•cessive years, in breeding time ; the person w^ho gave me the information,

and whose house was wuthin twenty or thirty yards of the tree, said that he

had seen the female, the spring preceding, carry down thirteen young, one

by one, in less than ten minutes. She caught them in her bill by the wing

or back of the neck, and landed them safel}?^ at the foot of the tree, whence

she afterwards led them to the water. Under this same tree, at the time ]

visited it, a large sloop lay on the stocks, nearly finished ; the deck was not

more that twelve feet distant from the nest, yet notwithstanding the presence

and noise of the workmen, the Ducks would not abandon their old breeding

place, but continued to pass out and in, as if no person had been near. The

male usually perched on an adjoining limb, and kept watch while the female

was laying, and also often while she was sitting. A tame Goose had chosf^n

a hollow space at the root of the same tree, to lay and hatch her young in.

*' The Summer Duck seldom flies in flocks of more than three or four

individuals together, and most commonly in pairs, or singly. The common

note of the drake is peet, peet ; but when, standing sentinel, if he sees danger,

he makes a noise not unlike the crowing of a young cock, oe eek / oe eek J

Their food consists principally of acorns, seeds of wild oats, and insects.

—

Their flesh is inferior to that of the Blue-winged Teal. They are frequent

in the markets of Philadelphia.

" Among other gaudy feathers with which the Indians ornament the

calumet or pipe of peace, the skin of the head and neck of the Summer Duck

is frequently seen covering the stem.

" This beautiful bird has often been tamed, and soon becomes so familiar

as to permit one to stroke its back with the hand. I have seen individuals

BO tamed, in various parts of the Union. Captain Boyer, collector of the

port of Havre-de-Grace, informs me, that about forty years ago, a Mr. Nathan
Nichols, v/ho lived on the west side of Gunpowder Creek, had a whole yard

ewarming with bummer Ducks, which he had tamed and completely domes-

ticated, so that they bred and were as familiar as any other tame fowds ; that

he (Captain Boyer) himself saw them in that state, bufe does not know whtit
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became of them. Latham says, that they are often kept in European mena-

geries, and will breed there."

The specific name appears to be Latin, [Sponsa) a bride. We shall

conclude this notice of the Wood Duck with the very full description given-

in Audubon's Synopsis, page 280 :

—

Anas Sponsa, Linn. Wood Duck.—Summer Duck.

Male with the feathers of the head and upper and hind part of neck elon-

gated and incurved, inner secondaries very broad, tail much rounded, of sixteen

feathers ; bill bright red at the base, yellow on the sides, ridge and unguis black
;

feet greenish-yellow ; upper part of head and loral space deep green ; below the

eye a patch of dark purple, behind it a larger patch of the same colour ; sides of
neck, its hind part under the crest, and the middle all round, very dark purple

;

a narrow line along the base of the upper mandible and over the eye, meeting on
the occiput, pure white, as are some of the feathers of the crest ; another from
behind the eye meeting below the occiput, and including several of the lower

elongated feathers ; throat pure white, with a process on each side a little beyond
the eye, and another nearly half-way down the neck ; sides of the neck and its

lower part anteriorly reddish-purple, each feather on the latter with a triangular

white tip ; middle of the neck behind, back and rump, very dark reddish-brown,

the latter deeper, and tinged with green; upper tail-coverts and tail greenish-

black ; some of tlie lateral tail-coverts dull reddish-purple, a fevr^ on either side

with their central filaments light red ; smaller wing coverts, alula, and primaries

dull greyish brown, most of the latter, with pari of the outer web greyish-white,

and the inner toward the end darker and glossed with green ; secondary quills

tipped with white, the outer webs green with purple reflections, those of the

inner secondaries and scapulars velvet-black, their inner webs partially glossed

and changing to green ; the broad feathers anterior to the wings white, terminated

with black ; breast and abdomen greyish-white ; feathers under the wings yellowish

grey, minutely undulated with black, and tipped with a white and two black

bands ; lower wing-coverts and axillar feathers white, barred with greyish-brown
;

lower tail-coverts dull greyish-brown. Female with the bill blackish-brown, the

feet dull green ; upper part of head dusky glossed with green, sides of head and

neck, with hind part of latter, light brownish-grey ; throat white, but without

the lateral processes ; fore part of neck below and sides light yellowish-brown,

mottled with dark greyish-brotrn, as are the sides under the wings ; breast and

abdomen white, the foi-mer spotted with brown ; hind neck, back, and rump dark

brown, glossed with green and purple ; wings as in the male, but the speculum

less, and the secondaries externally faint reddish-purple, the velvet-black of the

male diminished to a few narrow markings ; tail dark brown, glossed with green ;

lower tail-coverts pale greyish-brown, mottled with white.

Male, 20i, 28. Female, 19^

Breeds throughout the country from Texas to the Columbia, and eastward

to Nova Scotia. Fur Countries. Accumulates in the Southern Districts in winter.

Summer Duck or Wood Duck, Anas sponsa. Swains. & Rich. F. Bor.

Amer. v. viii. p. 97.

Dendronessa sponsa, Summer Duck, Swains & Rich. F. Bor. Amer. v. ii.,

p, 446.-

Summer or Wood Duck, Anas sponsa, Nutt. Man. v, ii. p. 394.

Wood Duck, Anas sponsa, AuD. Orn. Biog. y. iii. p. 52 ; v. t. p. 6 IS.
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ARTICLE XXIY.—On the Green-winged Teal, [Anas Carolinensis.)

Anas Caeolinensis, (Step) American Green-winged Teal.

Specific Characters.—3Iale, head and upper part of neck cliesnvt

red ; a broad green handfrom the eye down the hack of the

neck ; upper part andflank crossed by crowded blackish, brown

and white undulating lines ; mirror green, margined above

and below with black, and before and behind ivith white ;

bill black ; feet light bluish grey ; the head has a short

crest. Female, greyisliy mottled with dark brown. Mule,

14X 24 ; Female, im 22%. Inhabits United States and

British Territories—Canada in Spring and Autumn ;

Winter in Southern States.

Wilson was of opinion that the American Green-winged Teal should be

considered identical with the European species. We believe, however, that

most Naturalists are now satisfied with the opposite view, and that our bird

is sufficientlv well marked to be classified as distinct from that of the eastern

continent. The male in full plumage is a very neat and even beautiful bird,

while the female is clothed with more sober and matronly colours. They

make their appearance in Canada in the month of Aj^ril and the beginning'

of May, being then on their route to the northern territories, where they

remain during the summer to rear their young. In the autumn they again

return, their numbers being greatly increased. They are not often seen in

the summer in Canada. They frequent the ponds, marshes, inundated lands,

and reedy shores of creeks and rivers. They fly about and feed during the

night, associating often with other species of Ducks. Mr. Lett says :

—

" Their flight is exceedingly rapid and irregular, and their mode of alighting

sudden and abrupt. They are also very easily approached, and do not

exhibit so much alarm at the proximity of man as many of the larger species.

Their note is a short hoarse quack, which, however, is seldom heard, except

when they are suddenly alarmed and put to flight. It is very doubtful

whether they breed in this part of Canada or not ; it is certain, however,

that young broods of this species are never seen here. The Green-winged

Teal resorts chiefly to inundated land in the spring, and to shallows near the

sliores, and adjacent to rapids in the autumn. Tliey do not dive when

feeding, but when wounded are almost equal to the Golden Eye or Loon

at diving."

Wilson's description of the Green-winged Teal is as follows :

—

" The Green-wmged Teal is fifteen inches in length, and twenty-four

inches in extent ; bill, black ; irides, pale brown ; lower eyelid, whitish
;

head, glossy reddish chestnut ; from the eye backwards t© the nape runs a

broad band of rich silky green, edged above and below by a fine line of

bi'ownish white ; the plumage of the nape ends in a kind of pendent crest

;

chin, blackish ; below the chestnut, the neck, for three quarters of an ineh,;
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is white, beautifully crossed with circular, undulating lines of black ; back,,

ecapulars, and sides of the breast, white, thickly crossed in the same manner ^

breast elegantly marked with roundish or heart-shaped spots of black, on a

pale vinaceous ground, varieg-ated with lighter tints ; belly, white ; sides,

waved with undulating lines ; lower part of the vent-feathers, black ; sides

of the same, brownish white, or pale reddish cream ; lesser wing-coverts,

brown ash
;
greater, tipped with reddish cream ; the first five secondaries,

deep velvety black, the next five resplendent green, forming the speculum ot

beauty spot, which is bounded above by pale buff, below by white, and on

each side by deep black
;
primaries, ashy brown ; tail, pointed, eighteen

feathere, dark drab ; legs and feet, flesh colored. In some, a few circular

touches of white appear on the breast near the shoulder of the wing. The

windpipe has a small, bony labyi'inth where it separates into the lungs ; the

intestines measure three feet six inches, and are very small and tender.

" The female wants the chestnut bay on the head, and band of rich

green through the eye, these parts being dusky white, speckled with black
;

the breast is grey brown, thickly sprinkled with blackish, or dark brown ;

the back, dark brown, waved with broad lines of brownish white ; wing,

nearly the same as in the male.

" This species is said to breed at Hudson's Bay, and to have fi'om five

to seven young at a time. In France, it remains throughout the year, and

•builds in April, among the rushes on the edges of the ponds. It has been

lately discovered to breed, also, in England, in the mosses about Carhsle.

—

It is not known to breed in any part of the United States. The Teal is

found in the north of Europe as far as Iceland, and also inhabits the Caspian

Sea to the south ; extends likewise to China, having been recognised by

Latham among some fine drawings of the birds of that country."

The latter remarks of "Wilson are founded upon his supposition that

*Dur species and the European Teal [Anas crecm) are the same species.

ARTICLE XXY.

—

On the Blue-winged Teal, {Anas discors.)

Anas Discors, (Linn) Blue-winged Teal.

•Specific Characters.—Mole, head blackish, glossed with green and

'purple, a cres'cent of white in front of the eye ; back brownish

black, with semi-oval spots of broivnish white; sides and

belly greyish, brown, barred and spotted luith dnsky ; some of

the wing coverts blue ; general appearance greyish ,- speculum

green; bill bluish black; feet dull yellow. Female, head

dusky slate, and without the purple and violet of the male.

Male, 16-311:^; Female, 15-24. Inhabits United States

and British Territories. Breeds in the north.

The blue-winged teal is seldom seen here until late in the season, and

then only in limited numbers. It is nearly as large as the wood-duck,

«lthou^h much shorter in the body and neck. They are generally seen jo
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Iflocks of perhaps from eight to twelve, feeding in low marshy ground upon

the shores of rivers. Their flight is very rapid, like that of a pigeon, and

when about to alight they drop down suddenly, like a snipe or wood-cock.

The flesh of this species is excellent, and may be considered quite a delicacy

for the table, compared with many others of the duck species.

Ths bird, like the black duck, never dives in feeding, but when

•wounded, like the latter, dives with great rapidity and cunning.

The blue-winged Teal is comparatively easy to approach, consequently

it falls an easy sacrifice to the gun of the sportsman. The male and female

bird differ but little in plumage, both being of a light grey color and

marked with a blue spot on the wing. In shape this species is precisely

similar to the black duck, ana in habit much the same, both delighting to

feed around the muddy shores of rivers. This species does not breed in

this part of Canada. They generally make their first appearance here

about the month of July, and they are then in excellent condition.

The above are Mr. Lett's observations on this bird, and the following

is the description given by Wilson, in his American Ornithology :

—

" The blue-winged Teal is the first of its tribe that returns to us in the

autumn from its breeding place in the north. They are usually seen early

in September, along the shores of the Delaware, where they sit on the mud

close to the edge of the water, so crowded together that the gunners often

kill great numbers at a single discharge. When a flock is discovered thus

sitting and sunning themselves, the experienced gunner runs his batteau

ashore at some distance below or above them, and getting out, pushes her

before him over the slippery mud, concealing hin~self all the while behind

her ; by this method he can sometimes approach within twenty yards of the

flock, among Vv'hich he generally makes great slaughter. They fly rapidly,

and, when they alight, drop down suddenly, liLie the Snipe or Woodcock,

among the reeds or on the mud. They feed chiefly on vegetable food, and

are eagerly fond of the seeds of the reeds or v/ild oats. Their flesh is

excellent, and, after their residence for a short time among the reeds,

become very fat. As the first frosts comes on, they proceed to the south,

being a delicate bird, very susceptible of cold. They abound in the

inundated rice-fields, in the Southern States, where vast numbers are taken

in traps placed on small, dry eminences, that here and there rise above the

water. These places are strewed with rice, and by the common contrivance

called a, figure four, they are caught alive in hollow traps. In the month

of April they pass through Pennsylvania for the north, but make little

stay at that season. I have observed them numerous on the Hudson

opposite to the Katskill Mountains. They rarely visit the sea-shore.

" This species measures about fourteen inches in length, and twenty-

two inches in extent ; the bill is long in proportion, and of a dark dusky

slate ; the front and upper part of the head are black ; from the eye

to the chin is a large crescent of wliite ; the rest of the head and half the

neck are of a dark slate, richly glossed with green and violet ; remainder

of the neck and breast is black or dusky, thickly marked with semicircles
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of brownish wliite, elegantly intersected with each other ; belly, pale brown,

barred with dusky, in narrow lines ; sides and vent, the same tint, spotted

with oval marlvs of dusky ; flanks elegantly waved with large semicircles of

pale brown ; sides of the vent, pure white ; under tail-coverts, black

;

back, deep brownish black, each feather waved with large semi-ovals of

brownish white ; lesser wing coverts, a bright light blue
;
primaries, dusky

brown ; secondaries, black ; speculum, or beauty spot, rich green ; tertials

edged with black or light blue, and streaked down their middle with white

;

the tail, which is pointed, extends two inches beyond the wings ; legs and

feet, yellow, the latter very small ; the two crescents of white, before the

eyes, meet on the throat.

" The female differs in having the head and neck of a dull dusky slate,

instead of the rich violet of the male ; the hind head is also whitish ; the

wavings on the back and lower parts, more indistinct ; wiug, nearly the

same in both."

The specific name is Latin, (Discors,) harsh or jarring, probably in

allusion to the hoarse quack of this species.

AKTICLE XXYL—On the Mallard, [Anas hoschas)

Anas Boschas, (Linn,) The Mallaed.

Specific Characters.—Male, head and neck deep green, a white rin^

round the neck ; breast, brownish chestnut ; back, brownisk

black ; belly and sides, pale grey, crossed by fine undulating

lines of darker colour; speculum, purple and green; bill,

greenish yellow ; feet, orange red ; rump, black, green, and

purplish blue ; some of the tail feathers curled ; general

appearance, similar to that of the tame drake. Female,

yellowish, spotted with dusky brown ; male, 24, 36 ,- femahy

22. Inhabits and breeds throughout North America.

This fine bird so much resembles certain varieties of the common domes-

ticated species, that the sportsman, when seen in possession ofthem, generally

brings himself under the suspicion of having committed a depredation upon

some neighbouring farm yard. Li the part of Canada where we are writing,

in the valley of the Ottawa, they are not so common as many other species.

They are only rarely seen in om' immediate vicinity. Sir John Eichardson

says they abound in the Hudson's Bay Territories, breeding in the woody

district up to their most northern lunits, in lat. 68 °
. It is there migratory

across the continent, common on the Sascatchewan in summer, but spenda

the winter in the South. Wilson thus describes the species :

—

" The Mallard, or Common Wild-Drake, is so universally known as

scarcely to require a description. It measures twenty-four inches in length,

by three feet in extent, and weighs upwards of two pounds and a half ; the

the bill is greenish yellow ; irides hazel ; head, and part of neck, deep glossy
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cliangeable green, ending in a narrow collar of white ; the rest of the

neck and breast are of a dark purplish chestnut ; lesser wing-coverts, brown

ash
;
greater, crossed near the extremities with a band of white, and tipped

with another of deep velvety black ; below this lies the speculum, or beauty

spot, of a rich a splendid light purple, with green and violet reflections,

bounded on every side with black
;

quills, pale brownish ash ; back, brown,

skirted with paler ; scapulars, whitish, crossed with fine, undulating lines of

black ; rump and tail-coverts, black, glossed with green ; tertials, very broad,

and pointed at the ends ; tail, consisting of eighteen feathers, whitish, centred

with brown ash, the four middle ones excepted, which are narrow, black,

glossed with violet, remarkably concave, and curled upwards to a complete

circle ; belly and sides, a fine gray, crossed by an infinite number of fine,

waving lines, stronger and more deeply marked as they approach the vent

;

legs and feet, orange red.

" The female has the plumage of the upper parts dark brown, broadly

bordered with brownish yellow ; and the lower parts yellow ochre, spotted

and streaked with deep brown ; the chin and throat, for about two inches,

plain yellowish white ; wings, bill, and legs, nearly as in the male.

" The windpipe of the male has a bony labyrinth, or bladder-like knob,

puffing out from the left side. The intestines measures six feet, and are as

wide as those of the Canvass-Back. The windpipe is of uniform diameter,

until it enters the labyrinth.

" This is the osiginal stock of the common domesticated Duck, reclaimed,

time immemorial, from a state of nature, and now become so serviceable to

man. In many individuals, the general garb of the tame drake seems to

have undergone little or no alteration ; but the stamp of slavery is strongly

imprinted in his dull, indifierent eye and grovelling gait, while the lofty look,

long, tapering neck, and uprightly action of the former bespeak his native

spirit and independence.

" The Common Wild Duck is foumd in every fresh-water lake and river

of the United States in winter, but seldom frequents the sea-shores or salt

marshes. Then- summer residence is the north, the great nursery of this

numerous genus. Instances have been known of some solitary pairs breeding

here in autumn. In England these instances are more common. The nest

is usually plaeed in the most solitary recess of the marsh, or bog, amidst

coarse grass, reeds, and rushes, and generally contains from twelve to sixteen

eggs, of a dull greenish white. The young are led about by the mother in

the same manner as those of the Tame Duck, but with a superior caution, a

cunning and watchful vigilance peculiar to her situation. The male attaches

himself to one female, as among other birds in their native state, and is the

guardian and protector of her and her feeble brood. The Mallard is numer-

ous in the rice-fields of the Southern States during winter, many of the fields

being covered with a few inches of water ; and, the scattered grains of the

former harvest lying in abundance, the Ducks swim about, and feed oX

pleasure.

** The flesh of the Common Wild Duck is in general and high estima-
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tflon ; and the ingenuity of man, in every country where it frequents, baa

been employed in inventing stratagems to overreach these wary birds, and

procure a delicacy for the table. To enumerate all these various contrivances,

would far exceed our limits ; a few, however, of the most simple and effective;

may be mentioned.

'* In some ponds frequented by these birds, five or six wooden figures,,

cat and painted so as to represent Ducks, and sunk, by pieces of lead

nailed on their bottoms, so as to, float at the usual depth on the surface, are

anchored in a favorable position for being raked frora a concealment of

brush, &c., on shore. The appearance of these usually attracts passing

flocks, which alight, and are shot down.. Sometimes eight or ten of these:

painted wooden Ducks are fixed on a frame in various swimming postures,

and secured to the bow of the gunner's skiff, projecting before it in such a.

manner that the weight of the frame sinks the figures to their proper depth
;.

the skiff is then dressed with sedge or coarse grass in an artfnl manner, as

low as the water's edge ; and under cover of this, which appears like a party

of Ducks, swimming by a small island, the gunner floats down sometimes to

the very skirts of a whole congreg-ated multitude, and pours in a destructive

and repeated fire of shot among them. In winter, when detached pieces of

ice are occasionally floating in the river, some of the gunners on the Dela-

ware paint their whole skiff or canoe white, and, laying themselves flat at

the bottom, with their hand over the side, silently managing a small paddle,,

direct it imperceptibly into or near a flock, before the Ducks have distii>-

guished it from a floating mass of ice, and generally do great execution

among them. A whole flock has sometimes been thus surprised asleep

with their heads under their wings. On land another stratagem is some-

times practised with great success. A large, tight hogshead is sunk in the

fiat marsh, or mud, near the place where Ducks are accustomed to feed at

low water, and where otherwise there is no shelter ; the edges and top are

artfully concealed with tufts of long, coarse grass, and reeds or serge.

From within this the gunner, unseen and unsuspected, watches his collecting

prey, and, when a sufficient number offers, sweeps them down with great

efiect. The mode of catching Wild Ducks, as practised in India, China».

the Island of Ceylon, and some parts of South America, ha^ been often

described, and seems, if reliance may be placed on those accounts, only

practicable in water of a certain depth. The sportsman, covering his head

with a hollow wooden vessel, or calabash, pierced with holes to see through,,

wades into the water, keeping his head only above, and, thus disguised,

moves in among the flock, which take the appearance to be a mere floating

calabash, while, suddenly pulling them under by the legs, he fastens them

to his gu'dle, and thus takes as many as he can conveniently stow away,

without in the least alarming the rest. They are also taken with snares

made of horse hau-, or with hooks baited with small pieces of sheep's lights,

which, floating on the surface, are swallowed by the Ducks, and with them

the hooks. They are also approached under cover of a stalking horse, or a

figure formed of thin boards, or other proper materials, and painted so m
lepreseat a horse or ox."
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In England this is one of the species captured in thousands, in the

fens, by means of decoys. It is spread all over Europe and North

America, and it is said to exist even in India, and like most of the prolific

and widely extended species, subject to great variations of form aod.

plumage in domestication.

The specific name is Greek, [Boschas,) a wild duck..

AKTICLE XSYII.—On a Sea-Gull shot at Ottawa..

Larus argentatus, (Brunnich,) Herring or Silvery Gull.

On the 15th of April inst., Mr. W. H. Baldwin, of the Albion Hotel,.

shot a fine gull near this city, which appears to us to be the common species.

described by Ornithologists under the name of Larus argentatus, the Her-

ring or Silvery Gull. The bird had one of the wings broken by the shot^

but it appears to be otherwise uninjured, Mr. Baldwin has amputated tho

broken wing^ and his patient seems to feel very little inconvenience by tho

loss. It is a very beautiful bird, with pure snow-white plumage, except the

upper part of the wings and back, Y»rhich are greyish blue. It is exceedingly

tame, suffering itself to be handled and caressed without exhibiting any

alarm, and feeding lipon the small fish and bread provided for it with as.

much nonchalance as if it were feasting in freedom on its native waters. It

will eat almost anything given, to it, but prefers the small fresh fish. It

exhibits no disposition to escape, and is not confined otherwise than being

shut up in an out-house, where it vuvfi about at will, and when, turned out in

the yard endeavours to return to the building. These facts seem to prove

that this gull can be easily domesticated after the first terror arising from,

the contact with man has been passed through.

The Gulls are web-footed, but their legs are longer than those of the

Ducks, and nearer the centre of the body, so that these birds are good walkers,

approaching in this respect the appearance of waders. Some of this family,,

Kuch as the Petrels, " seem even to employ their feet in their own element

as if on laud, walking as it were upon the surface of the waters." They are

also characterised by the strength and expausiveness of their wings, with the

aid of which they traverse immeasurable tracts of the ocean in search of food,,

and support their flight at great distances from tho land, seldom having

jrecourse to their powers of swimming.. They are a numerous tribe, and

spread over the whole world of waters in every clime.. They are omnivorous,,

many are of large size, and all are voracious devourers of fish, and of every

marine animal, whether dead or alive, which is cast upon the shore. Tho
Herring or Silveiy Gull is common about our great lakes and rivers, most

nmnerous in the spring and autumn, but although apparently always upon,

the wing and flying about for hours in the same place, does liot usually ap-

proach within gmishot, and specimens are therefore not often procured. We-
give below the technical description of the species from Audubou'a Synopsis.,

Mr. Baldwin's speciimeu differs somewhat, and still we think it the same.—
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Instead of silvery white, the iris is yellowish white ; the feet are greyish flesh

colour ; the patch of white on the first primary is only an inch in length on

each web, and there is no circular patch on the inner web of the second
;

but, as Audubon says, " the terminal markings vary," perhaps these differ-

ences are of little importance.

The technical names of this species are Latin, Larus, a gull ; argentatiis,

silvery.

Audubon thus describes the species :

—

Bill robust, compressed, gamboge-yellow, with an orange-red patch toward
the end of the lower mandible ; iris silvery-white ; feet flesh-coloured ; head, neck,
lower parts, rump, and tail, pure white : back and wings, light greyish blue ; edges
of wing and extremities of quills, white ; the lirst six quills brownish black towards
the end, that colour including the outer webs and the greater |part of the
inner of the first two, and on the rest gradually diminishing, so as on the sixth

merely to form a bar ; the first quill with a patch of white about an inch and a half

long on both webs near the end, the second with a circular patch on the inner web
;

the tips of all white. The terminal markings of the outer quills vary. Young with
the bill brownish black, paler at the base ot the lower mandible, feet purplish flesh

colour
;
general colour of plumage, light purplish grey, the upper part of the head

darker, the lower parts mottled with pale yellowish grey ; feathers of upper parts

and upper-tail coverts, irregularly edged and barred with greyish white
;
primary

quills greyish black, terminally margined with wLitish ; tail of the same colour, its

base and the outer webs of the lateral feathers irregularly mottled with whitish, the
tips brownish white.

J\Ia/e,2o, 53. Yoiuig, in xvinter^ ISf, 51.

Abundant in autumn, winter, and early spring, from Texas along the whole
Atlantic coast of Newfoundland. Breeds from the Bay of Fundy to Melville Island.

Common in autumn on the Great Lakes, the Ohio, and Mississippi.

Larus argentatus, Bonaf. Syn. p. 360.

Herring Gull, Larus argentatus, Nutt. Man. v. ii. p. 304.

Herring Cull, Larus argentatus, Aud. Orn. Biog. v. iii. p. 588 ; v. v. p. 638.

The Canadian Institute, Geological Survey, &c.—The Journal
of the Canadian Institute is now conducted by an able editorial corps,

composed principally of the Professors of the University aud Colleges at

Toronto, while it is, at the same time, open to communications from the

numerous members of the Society, upon any of the sciences to which its

pages are devoted. The March number contains many articles, reviews,

scientific and literary notes, all of them of great value.

The Canadian Institute is doing a vast deal of good in calling into

activity throughout the country, energies which we have no hesitation in

stating would have long slumbered but for that Institution. The same may
be said of the Geological Survey. The develojiment of the resources of
Canada, the working out of its physical structure, and the exploration of its

mineral treasures are not its only services. It has excited curiosity and a
desire to acquire information which must lead to important educational
results. Eeputatiou abroad,—good name to nations is of as much value as
it is to individuals. To be known as a country where the arts and sciences

are vigorously cultivated, is to have a good repute. In the department of
which we are now speaking, there is much remaining to be done, both by
labour and science, and it will be productive of the greatest injury to Canac^
not to carry out the Survey to its completion.

Errata.—On page 134, 30th line from the top, for « Frias," read " Triae.'*

*0n page 142, for «« ynigratorious^^' read " migratorius?'*
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Tlie Salmon is a fresh-water fish. It passes the whole of the first year

of its life and two-thirds of every other in the fresh water, making aimual

and sometimes bi-annual migrations to the sea. It may be that we do not

yet fully know why they make these visits to the sea, but their chief object

seems to be food of different quality and perhaps greater quantity than can

be found in fresh water. This opinion is based upon the fact that after itg

first year the Salmon never increases in size while in fresh water ; but, on

the contrary, diminishes gradually every day, both in muscle and fat, after

coming from the ocean.

There is no fish that in beauty or flavor can compare with a Salmon
when fresh from the sea, for then he is in the highest condition, and may be

well esteemed by both sportsman and epicure as the king of fishes. At this

time, the color along the back is a blueish black, with green reflections,

which diminishes in intensity as it approaches the lateral line ; below this, it

is a clear silvery white. The head is somewhat darker than the back. The
dorsal, pectoral, and caudal fins are a dusky black, the ventrals are light-

colored, and the anals are silvery white, like the belly. There are usually a

11
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few (lark spots on the gill covers, which extcud along the lateral line througn j

the entire length of the body. These are most conspicuous in . the females. -

The fins are then soft and the sides and belly covered with sea-lice.

As spawning time approaches and the fish seek the swift, shallow waters

at the head of the streams, considerable changes take place in their appear-

ance. The male assumes the appearance known in England as " Eed" fish.

The sides take on an orange hue, paling into yellow on the belly, the spots

become of a bloody-red, and are seen on the dorsal and caudal fins ; the back

;

l)ecomes greenish, and the cheek is striped with orange. The lower jaw also

elongates into a hooked cartilaginous excrescence, which fits into the upper.

The females grow darker, particularly upon the back, fins, and gill-covers,

and are now called " Blitck" fish.

After spawning they are lank and lean, with heads m.uch larger in

proportion to their bodies. The females change to a greyish color on the

back and yellow on the sides, with red and dusky spots alternating abova

the lateral line, and extended upon the dorsal and caudal fins, while the

pectoral, ventral, and anal fins become of a blueish grey. They are nov;

called Kelts.

In the classification- given on the thirtieth p?^s of this magazine, the

Salmon belongs to the order called Cycloids ; in the system heretofore in use,

it falls under the order of soft-rayed abdominal fishes ; family Salmonidagf

genus Salmo : specific name, Salmo salar.

The bodv is covered with thin oval scales, but the head is smooth or

free from scales. There are two dorsal fins, the first with thirteen rays, the

second fatty, long and rounded, and without any rays. The pectoral fins

have twelve rays, and the ventral nine, the anal fin nin^, and the caudal

nineteen. The head is one-fifth of the whole length of the fish, the eyes are

small, and the nostrils are placed much nearer to the eyes than to the point

of the nose.. The lateral line is straight, and rans very nearly through the

centre. In adults, the caudal fin is lunated, but in the young fish it is

considerably forked. The branchiostegous rays, or bony rays of the gill-

covers, are usually from ten to twelve, but are not always the same on both

sides. It has strong sharp teeth on all the maxillary and both palatine bones

;

there are one or two teeth, rarely more than two, and frequently but one, on

the vomer, and three to five on the tongue.

Such are some of the leading features by which this beautiful fish mtiy

be distinguished, beautiful indeed, whether it swims in its native element, its

sides sparkling like molten silver, or smoking on the table it gTaces the

beginning of the feast.

As soon as the rivers are free from ice, say from the middle of May to

the first of June, the Sahnon, grown fat and silvery on their sea-found food,

appear in the Estuaries, where they usually remain for a time, going up with

the flood and returning with the Ebb. In those rivers of Great Britain

which run clear as early as February, they have been observed to make a

second migration to the sea before running up to spawn. I am not informed.

'Wtiether this has been observed in any of the Salmon rivers of the Provinces,
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but am disposed to believe that in as much as the season is so far advanced

before our rivers are free from ice, they seldom, if ever, make a second

migi-ation to the sea in the same year.

It seems that they remain for a time in the brackish waters as a prepa-

ratory step to their approaching inland journey. When they first come from

the sea, as has been observed, they are fat and heavy, their sides are covered

with sea-lice, and their fins are soft from the action of the salt water. By
remaining a short time in the fresher water of the Estuaries, they rid them-

selves of the sea-lice, gradually lose something in weight and fatness, and

their fins becoming hardened, are more capable of sustaining them in their

often long and laborious ascent, while the fish themselves become propor-

tionablv more active and muscular.

AlDout the end of July they begin to ascend the rivers, seeking the spot

where they were born and where they passed the first year of their life.

—

With a strength and velocity almost incredible, they stem the most powerful

current and shoot up the swiftest rapids ; nor do cascades always present

insuperable obstacles ; up these they frequently leap with astonishing vigor,

and though they fail in their first attempts by no means are they discouraged,

but resting awhile at the foot to recruit their strength, they try again and

again, until the feat is accomplished, and they reach the top of their mountain

stream.

The height to which Salmon can leap is stated variously. Scrope

(Days and Nights of Salmon Fishing,) says that six feet in height is more

thaii the average leap of the Salmon, while very large fish, he thinks, could

in deep water leap much higher. Ephemera, in Bell's Life in London, Jan.

4, 1854, seems to doubt whether the Salmon can leap much higher than six

feet. Moses H. Perley, whose accurate observations have thrown much
light upon the Natural History of our Fishes, say they frequently leap falls

ten and twelve feet in height, and that " it is believed the utmost limit of

perpendicular height which a Salmon can attain in leaping is fourteen feet."

Wm. H. Herbert, in his very interesting work on the Fish and Fishing of

America, says, " I once watched a Salmon for above an hour endeavouring

to pass a mill dam on the river Wharfe, a Salmon river in the West Riding

of Yorkshire. The dam w^as of great height, 13 or 14 feet at least, and was

formed v/ith a sort of step midway, on which the water fell, making a double

cascade. While I was watching him, this fish, which was, I suppose, of

some seven or eight pounds, made above twenty leaps, constantly alighting

from his spring about midway the upper shoot of the water, and beicg

constantly swept back into the eddy at its foot. After a pause of about a

couple of minutes, he would try it again, and such were his vigor and

endurance, that ho at last succeeded in surmounting the formidable obstacle."

The old fable, that in making these leaps the Salmon take their tails in

their mouths and rise by the force of the spring, like an Elastic bow, has

been long exploded, and I was much surprised to find a writer in Putnam's

Monthly for March, 1855, gravely repeat the silly tale. Scrope says " they

rise very rapidly from the very bottom to the surface of the water by means
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of rowing and sculling, as it were, with their fins and tail ; and this powerfuf

impetus bears them upwards in the air, on the same principle that a few tug5

of the oar make a boat shoot outwards after one has ceased to row."—
Ephemera says, " the ascending motion is caused by the Salmon striking the

water downwards with its pectoral, ventral, and dorsal fins, aided by bodily

muscular action." There is no doubt this muscular exertion often gives to

the fish, its curvilinear form.

The Salmon do not breed in lakes, nor ponds, nor any deep or still

water. It is only in the shallows, where the waters run clean and swift over

gravelly and sandy bottoms, that they deposit their eggs. It is for this that

they seek the heads of the streams, shooting up the rapids and leaping the

water falls, counting no exertion nor fatigue too great, if they may but safely

deposit the hopes of future years where the highly aerated waters rippling

over their procreaut cradle, may quicken the embryo Salmon into life.

In the ascent, the females lead the way. After reaching the river

sources, when the water has cooled to about 42 ® Farenheit, they prepare

to deposit theh' spawn. By this time the male and female have put on

respectively the appearance known as " Red" fish and " Black" fish. The

female seek out their mates, and pairing off, they choose a spawning place,

from which, if possible, they drive away all other fish. Ephemera, describing

the manner in which they deposit their eggs, says, " a Salmon spawning-

bed is constructed thus ;—The fish having paired, chosen their spot for bed-

making, and being ready to lie-in, they drop down a stream a little, and then

rushing back with velocity towards the spot selected, they dart theu' heads

into the gi'avel, burrowing with their snouts into it. This burrowing action,

assisted with the powers of the fins, is performed with great force, and the

water's current aiding, the upper part or roof of the excavation is removed.

The burrowing process is continued, until a first nest is dug sufficiently

capacious for a first deposition of ova. Then the female enters this first

hollowed link of the bed and deposits therein a portion of her ova. That

done, she retires down stream and the male instantly takes her place, and

pouring, by emission, a certain quantity of milt over the deposited ova,

impregnates them. After this, the fish commences a second excavation

immediately above the first, and in a straight line with it. In making the

excavations they relieve one another. When one fish grows tired of its work

it drops down stream until it is refreshed, and then with renovated powers

resumes its labors, relieving at the same time its partner. The partner acts

in the same spirit, and so their labor progresses by alternate exertion. The

second bed completed, the female enters it as she did the first, again depositing

a portion of ova, and drops a little downstream. Themale forthwith enters

the excavation, and impregnates the ova in it. The different nests are not

made on the same day, but on different days, progressively. The ova in the

first nest are covered with gravel and sand dug from the second, being carried

into it chiefly by the action of the current. The excavating process just

described is day by day continued until the female has no more ova to deposit.

The last deposition of ova is covered in by the action of the fish and water.
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breaking down some of the gravel crust above and over the nest. Thus is

formed a complete spawning bed, not at once, not by a single effort, but

piecemeal, and at several intervals of greater or less duration, according to

the age and size of the fish and quantity of ova to be deposited." They

are usually occupied from five to ten days.

When this task is accomplished they descend the stream to the nearest

pool and there remain awhile to recruit. They are now Kelts, and mafit to

be eaten. After they have somewhat recovered from the exhausting process

of spawning, they proceed slowly down stream to the tide waters, where they

linger a time before going out to their ocean feeding grounds. In Great

Britain it has been observed that these streams which empty into a sea having

a north and south direction, the Salmon, on returning, swim northward. It

was long a matter of inquiry what they fed upon at sea. Upon opening

their stomachs, Sir Humj)hrey Davy found only a little yellow fluid, and the

parastical worms which bred there. That they found food of some kind, and

that in great abundance, was well proved by their coming back in a few

months so much increased in flesh and flavor. The microscopical observa-

tions of Dr. Knox have shewn that their sea food consists of the eggs of

Echiuodermata and Crustacea.

Let us now go back and look after the Salmon eggs which we left

buried up in the sand and gravel at the bottom of the stream. Careful

observations and experiments recently made in Great Britain, have disclosed

many important particulars relating to the hatching and growth of the young

Salmon. It has been ascertained that the time between the deposition of

the ova and the appearance of the little fish varies with the temperature of

the water. When the water is at 36 ° Farenheit, they are hatched in 114

days, when at 43° in 101 days, and when at 45° in 90 days. When the

fish are first hatched the yolk of the Qgg is found adhering to the under side

of the little fry ; this is gradually absorbed, but does not wholly disappear

until the expiration of about four weeks. During this time the fry are

entirely supported or fed by this yolk, and feeling no hunger they make no

effort to procure food. When first hatched they are about five-eighths ofan

inch long, of a pale peach blossom color, and by the time they are two months

old, they have grown to about an inch and a quarter in length. During this

period their growth is very slow, at six months they are not more than three

inches and a half long, and are easily recognized by the transverse dusky

bars which mark their sides, and the small red dots about the lateral line.

—

They are now called Parr, * and retain this appearance and name until they

have grown to the length of about seven inches. But here a change suddenly

comes over them, they loose the dusky transverse markings and red spots,

and take on a more Salmon-like appearance ; the back and sides down to the

lateral line assume a dusky greenish hue, the sides below the lateral line and

the belly, and the ventral and anal fins a shining silvery white. The fish is

now one year old, and is called a Sahnon Smolt. As soon as this change

=* The Parr appearance is believed to be common to the young of all the
Salznonjdae at a certain age.
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has taken place the yoiing Salmon seems to hear the far off roar of the ocean

and to have dreams of the pleasant feeding grounds avray down in its fathom-

less deeps, for now he starts sea-ward, nor tarries long until he bathes for

the first time in its salt waters. Kere he remains about three mouths,

feeding, as is now believed, principally on the e^gi^. of the sea-urchin and the

crab, which diet, with his sea-bathing, so well agrees with his constitution

that though weighing not more than seven ounces when he left the river he

will return at the end of three months weighing not less than four or five

pounds. At this stage of his growth he is called a Grilse, not yet having

attained that maturity which entitled him to the name of Salmon, and is, by
an experienced observer, to be distinguished from a small Salmon, mainly by

the smaller scales, longer and larger fins and more forked tail. The Grilse

are however capable of propagating their kind, and for this purpose ascend

the streams in July and August, returning again to the sea when their work

is done, where they remain to the following-spring, vs'hen they appear again

in the rivers now having attained their maturity, as full grown Salmon,

weighing ten or may be twenty pounds.

Economically, the Salmon is worthy of more than a passing considera-

tion. There is no fish that ranks so high in general estimation, whether he

be fresh, pickled, or smoked. For this reason he has been most mercilessly

hunted, -without regard to condition or age. It is all one v/hether he be
'• fair, fat, and forty," fresh from the sea ; or lean, lank, and big-headed, just

from the spawning beds ; whether a full-grown Salmon at the maximum of

size and value, or a Grilse not having attained more than half his eTOv»th.

nay, even a Smolt or a Parr. In the United States they have long since

left the waters of the Hudson and the Connecticut, and are yearly diminish-

ing in the Kennebeck and Penobscot ; and there is much reason to fear the

same result in our own waters. Kor is it to the thoughtless destruction only

of the fish that we are to attribute their rapid decrease. The erection of

dams on the streams of such height that few or none can ascend to the

spawning grounds, necessarily compels the Salmon to forsake them. It is a

question well worthy the consideration of every political economist, of every

one who has an interest in the full development of the resources of his country,

(and who has not ? ) whether these abundant waters may not, without

prejudice to their fullest use for navigation and manufactures, continue, in

their fisheries, to be sources of wealth to the province. An examination of

the exports of Canada will shew that in 1852 the value of the fish exported

was £70,961 ; in 1853, £82,753 ; and in 1854, £84,730. The Beef and

Pork taken together exported in 1854 amounted to only £33,544 143. Gd.,

not worth half as much as the fish. I have not the means of ascertaining

how large a portion of the fish were Salmon, but this I do know, that as the

Salmon is the most valuable, fish for fish, the more we can develope our

resources in Salmon, the more proportionably shall we add to the value of

our fisheries. That with proper regulations, these resources can be more

fully developed, is abundantly proved by the vast increase of Salmon in the

Tay, Forth, Clyde, and other rivers, smce the enforcement of protective laws.
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Hn the Foyle tlie produce lias been raised from forty-tliree tons to very nearly

: three hundred tons per annum. The movemeut of steamers and other vessels

in no degree interferes with their migrations, nor do the din and clang of

saw-mills, with light glaring the night through, frighten them from their

jom'neyiugs. .]S«'or need their movements be impeded by perpendicular dams

of such height as to prevent them froin running freely up and down the

rivers. All difiSculty is at once obviated by constructing an apron or slope

on the lower side of every dam, extending from the top of the dam to tlie

bottom of the river below, with a smooth even surflice, sloping at an angle

of forty-five degrees with the horizon, and located in the main channel of the

stream. By enforcing the maintenance of such aprons to every dam, and

restricting the capture of the fish to those seasons when alone they are fit

for food and to that size which may be supposed to denote their maturity, a

vast amount of wealth might be secured to Canada from the Salmon fishery.

I have seen it stated, but have not the means of verifying it, that in the

Provinces of Nova Scotia and New Brunswick the exports of Salmon alone,

apart from the home consumption, which is enormous, amounts " to the

annual value of several hundred thousands of pounds sterling." And with

liuch noble rivers as w^e possess, what is to hinder us from deriving a like

advantage ? The Salmon demand of us no care for themselves, nor toil in

raising and preparing food on which to fatten them ; old ocean gives them

free pasturage, and all they ask at our hands is the opportunity to propag-ate

and grow.

Auxilliary to protective legislation is the diffusion among all classes of

correct information respecting their Natural History and their economical

value. The owner cf a mill site needs to understand it is but just that, in

erecting his dom, he should be obliged to build it in such a manner as not

to make it a tax on the whole province by diminishing one of its sources of

wealth. The fisherman should know that he can not be allowed to impoverish

the fishery by taking half grov/n fish, merely that his immediate gains may
bs a little greater. And the dweller on the inland streams should learn to

distinguish the spawning from the fresh run fish, and to know that the littls

Pry, the Smolt, and the Grilse, if suffered to remain in their native element,

will in a few more months become the noble Salmon ; and that the laws

which forbid their capture are really made for his benefit.

Nothing has been said of the Salmon as a fish of game, how he has

lured Sir Humphrey Davy from his Philosophy, Chitty from his Law, AVilson

from his University
; nor is there any need to one who has felt his arrowy

rush and listened to the music of the swift running reel. A word might well

be said illustrative of his habits under trying circmnstances ; how when the

barbed iron is in his jaw, he leaps and runs and struggles to be free ; how
lie tries to throw himself upon the lightened line, or to smash the tackle

against a rock, but there is neither time nor space.

In Canada, the Salmon are found in the St. Lawrence and its tiibutaries,

especially its large northern tributaries, and northward of the Gulf, in every

.stream that runs to the ocean. Some five and twenty years ago they were
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abundant in Lake Ontario, running up the streams that emptied into it from

the North, but the causes abeady enumerated have compelled them to seek

more accessible sj^awning grounds. A few still return to their old haunts

along the northern shore, but ere long some Canadian Cooper may TSTite of

" the last of the Salmon." The same is true of the streams from the South,

save that in the Salmon River, in the State of New York, they have been

re-established by the enforcement of judicious laws. The Salmon have never

been known to enter the Niagara River, though frequently taken at its

mouth ; as if they knew its bold banks and deep current afforded no spawning

bed, and that its cataract no Salmon could hope to leap.

In the streams of New Brunswick and Nova Scotia they still abound^

though even there, the same reckless disregard of their habits, according to

the testimony of Mr. Perley, points to their extermination at no very distant

day.

ARTICLE XXIX.—0;i the Pigeon, {Ectopistes Migratoria)

V. G. Audubon, [Esq., Son of Audubon the great Ornithologist, and

proprietor of his works, has, with the greatest kindness, given me permission to

make extracts for this Magazine, not only from the works of his illustrious father,

but also from his own. Several other eminent Naturalists and learned Societies,

hare granted me similar favours, which will be acknowledged in the proper place.^

E. B.
Gents Ectopistes, (Linn.)

Generic Characters.—''Bill straight, of ordinary length, rather

slender, broader than high at the base, with a tumid fleshy covering, com-

pressed towards the end ; head small, oblong ; neck of moderate length ; body

rather slender ; feet short ; tarsus as short as the hind toe and claw, anteriorly

scutellate; outer toe slightly shorter than inner ; claws rather short, stout,

arched, obtuse
;
plumage compact above ; blended but jBrm beneath ; wings

long ; first and second quills longest, and about equal ; tail long, cuneate^

pointed."

—

(Audubon's Synopsis, page 194.)

The name of this genus appears to have been derived from the Greeks

[Ektopisteos,) which signifies " frequently changing place or habitation."

Ectopistes migratoria, (Linn.)
—

^The Blue Pigeon, Passenger Pigeon,

or Wandering long tailed Dove.

Specific Characters.—Jih^e, upper parts, light greyish blue ; throat,

fore-neck, and breast, light brownish red ; abdomen and lower

tail coverts, white. Female, with tints much duller, the upper

parts inclining to yellowish brown, the lower parts pale

greyish, anteriorly tinged with yellowish brown. Male, IG^^,

25 ; Female, 15, 23. 7he specific name is from the Latins

[Migratorius) Wandering.

The family of birds to which our common blue Pigeon belongs, consists

of a great many species distributed over all the tropical and temperate-
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climates of the world. Several varieties are described as inhabiting North

America, but only one, so far as we have ascertained, visits Canada ; and it

is so generally known in the country, that it appears almost superfluous to

give any description of it here. The principal peculiarity of the bird,

however,—we mean its amazing gregariousness, is not often witnessed to its

full extent in this Province, and we shall therefore give the interesting account

furnished by Wilson in full, it is as follows :

—

" This remarkable bird merits a distinguished place in the annals of our

feathered tribes,—a claim to which I shall endeavor to do justice ; and,

though it would be impossible, in the bounds allotted to this account, to

relate all I have seen and heard of this species, yet no circumstance shall be

omitted with which I am acquainted, (however extraordinary some of these

may appear,) that may tend to illustrate its history.

" The Wild Pigeon of the United States inhabits a wide and extensive

region of North America, on this side of the great Stony Mountains, beyond

which, to the westward, I have not heard of their being seen. According

to Mr. Hutchins, they abound in the country round Hudson's Bay, where

they usually remain as late as December, feeding, when the ground is covered

with snow, on the buds of juniper. They spread over the whole of Canada

;

were seen by Captain Lewis and his party near the Great Falls of the

Missouri, upwards of 2,500 miles from its mouth, reckoning the meanderings

of the river ; were also met with in the interior of Louisiana by Colonel

Pike ; and extend their range as far south as the Gulf of Mexico ; occasion-

ally visiting or breeding in almost every quarter of the United States.

" But the most remarkable characteristic of these birds is their associat-

ing together, both in their migrations, and also during the period of incuba-

tion, in such prodigious numbers, as almost to surpass belief; and which

has no parallel among any other of the feathered tribes on the face of the

earth, with which naturalists are acquainted.

Note.—The family is called ColumbinjE or Colubibidje, from the Latin,
ColuTnba, a dove. It contains a number of closely allied genera, the proper
arrangement of which appears to have given much trouble to Ornithologists.

—

Audubon makes three genera in North America, Columba^ Sitarncenas 4- Ectupistes^
and the species are :

—

1. Columba fasciata, Band-tailed Dove.
2. C leucocephala, White-headed Dove.
3. C Zenaida, Zenaida Dove.
4. C montana, Key-west Dove.
5. C passerina, Passerine Dove—Ground Dove.
6. Starnaenas cyanocephala, Blue-headed Ground Dove,
7. Ectopistes migratoria. Passenger Pigeon.
8. E Carolinensis, Carolinia Long-tailed Dove.

These, with the exception of B. migratoria^ are all confined to the Southern
and Western portions of the continent. We understand that several others have
been added since the publication of Audubon's works.

In the British Isles there are four indigenous species :

—

1st. The Ring Dove, Cushat, or Wood Pigeon, Columba pahcmhiis.
2nd. The Rock or Wild Pigeon, Columba livia.
3rd. The Smaller Wood Pigeon, Columba anas.
4th. The Turtle Dove, Columba Ucrtur.

All the varieties of the domestic Pigeon, both of America and Europe, hat©
the Rock Pigeon, C livia^ for their stock.
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" These migrations appear to be undertaken rather in quest of food, fban

merely to avoid the cold of the climate ; since we find them lingering in the

northern regions, around Hudson's Bay, so late as December ; and, since

their appearance is so casual and irregular, sometimes not visiting certain

districts for several years in any considerable numbers, while at other times

they are innumerable. I have witnessed these migi'ations in the Genesee

country, often in Pennsylvania, and also in various parts of Virginia, with

amazement ; but all that I had then seen some of them were mere straggling

parties, when compared with the congregated millions which I have since

beheld in om* western forests, in the states of Ohio, Kentucky, and the Indiana

territory. These fertile and extensive regions abound with the nutritious

beech nut, which constitutes the chief food of the 'Wild Pigeon. In seasons

when these nuts are abundant, corresponding multitudes of Pigeons may be

•confidently expected. It sometimes happens that, having consumed the

v>^hole produce of the beech trees, in an extensive district, they discover

another, at the distance perhay)s of sixty or eighty miles, to which they

regularly repair every morulijg, and return as regularly in the course of the

day, or in the evening, to their place of gener.al rendezvous, or, as it is usually

called, the roosting place. These roosting places are always in the woods,

and sometimes occupy a large extent of forest. 'Wlien they have frequented

.one of these places for some time, the appearance it exhibits is surprising,

—

The ground is covered to the depth of several inches with their dung ; all

the tender grass and underwood destroyed ; the sm^face strewed with large

limbs of trees, broken down by the weight of the birds clustering one above

another ; and trees themselves, for thousands of acres, killed as completely

as if girdled with an axe. The marks of this desolation remain for many
jears on the spot ; arid numerous places could be pointed out, where, for

several years after, scarcely a single vegetable made its appearance.

" When these roosts are first discovered, the inhabitants, from considerable

-distances, visit them in the night with guns, clubs, long poles, pots of sulphur,

and various other engines of destruction. In a few hours, they fill many

eacks, and load their horses w^ith them. By the Indians, a Pigeon roost, or

breeding place, is considered an important source of national profit and

dependence for that season ; and all their active ingenuity is exercised on the

occasion. The breeding place differs from the former in its greater extent. In

the western countries above mentioned, these are generally in beech woods,

and often extend in nearly a straight line across the country for a great way.

Not far from Shelbyville, in the state of Kentucky, about five years ago,

there was one of these breeding places, which stretched through the woods

in nearly a north and south direction ; was several miles in breadth, and was

said to be upwards of forty miles in extent ! In this tract, almost every tree

was furnished with nests, wherever the branches could accommodate them.

The Pigeons made their first appearance there about the 10th of April, and

ieft it altogether, with their young, before the 2jth of May.
" As soon as the young were fully grown, and before they left the nests,

ainmerous iiartlcs of the mhabitants, from all parts of the adjacent country^,
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Ctxme -with wagons, axes, beds, cooking utensils, many of tliem accompanied

by the greater part of their families, and encamped for several days at this

immense nursery. Several of them informed me, that the noise in the ^voods

was so great as to terrify their horses, and that it was difficult for one person

to hear another speak, without bawling in his ear. The ground was strewed

with broken limbs of trees, eggs, and young Squab Pigeons, which had been

precipitated from above, and on which herds of hogs were fattening. Hawks,

Buzzards, and Eagles, were sailing about in great numbers, and seizing the

Squabs from their nests at pleasure ; while, from twenty feet upwards to the

tops of the trees, the view through the woods presented a perpetual tumult

of crowding and fluttering multitudes of Pigeons, their wings roaring like

thunder, mingled with the frequent crash of falling timber ; for now the axe-

men were at work, cutting down those trees that seemed to be most crowded

with nests, and contrived to fell them in such a manner, that, in their descent,

they might bring down several others ; by which means the falling of one

large tree sometimes produced two hundred Squabs, little inferior in size to

the old ones, and almost one mass of Hit. On some single trees, upwards of

one hundred nests were found, each containing one young only ; a circum-

stance, in the history of this bird, not generally known to naturalists. It

was dangerous to walk under these flying and fluttering millions, from the

frequent fall of large branches, broken down by the weight of the multitudes

bove, and which, in then* descent, often destroyed numbers of the birds

themselves ; while the clothes of those engaged in traversing the woods were

completely covered with the excrements of the Pigeons.

" These circumstances were related to me by many ofthe most respectable

part of the community in that quarter, and were confirmed in part, by what

I myself witnessed. I passed for several miles through this same breeding

place, where every tree was spotted with nests, the remains of those above

described. In many instances, I counted upwards of ninety nests on a single

tree ; but the Pigeons had abandoned this place for another, sixty or eighty

miles off, towards Green Kiver^ where they were said at that time to be

equally numerous. From the great numbers thai were constantly passing

over head to or from that quarter, I had no doubt of the truth of this state-

ment. The mast had been chiefly consumed in Kentucky, and the Pigeons,

every morning, a little before sunrise, set out for the Indiana territory, the

nearest part of which was about sixty miles distant. Many of these returned

"before ten o'clock, and the great body generally appeared, on their retmii, a

little after noon.

'' I had left the public road to visit the remains of the breeding place near

Shelbyville, and was traversing the woods with my gun, on my way to

Pranld'ort, when, about one o'clock, the Pigeons, which I had observed

flying the greater part of the morning northerly, began to return, in such

immense numbers as I never before had witnessed. Coming to an opening,

by the side of a creek called the Benscn, where I had a more uninterupted

view, I was astonished at their appearance. They were flying, with great

steadiness and rapidity, at a height beyond gun-^ot, in several strata deep,
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and so close together, that, could shot have reached them, one discharge could

not have failed of bringing down several individuals. From right to left, as

far as the eye could reach, the breadth of this vast procession extended,

seeming every where equally crowded. Curious to determine how long thia

appearance would continue, I took out my watch to note the time, and sat

down to observe them. It was then half-past one. I sat for more than an

hour, but instead of a diminution of this prodigious procession, it seemed

rather to increase both in numbers and rapidity ; and, anxious to reach

Frankfort before night, I rose and went on. About four o'clock in the

afternoon I crossed the Kentucky Eiver, at the town of Frankfort, at which

time the living torrent above my head seemed as numerous and as extensive

as ever. Long after this I observed them, in large bodies that continued to

pass for six or eight minutes, and these again were followed by other detached

bodies, all moving in the same south-east direction, till after six in the even-

ing. The great breadth of front which this mighty multitude preserved

would seem to intimate a corresponding breadth of their breeding place,

which, by several gentlemen, who had lately passed through part of it, was

stated to me at several miles. It was said to be in Green county, and that

the young began to fly about the middle of March. On the 17th of April,

forty-nine miles beyond Danville, and not far from Green River, I crossed

this same breeding place, where the nests for more than three miles, spotted

every tree : the leaves not being yet out, I had a fair prospect of them, and

was really astonished at their numbers. A few bodies of Pigeons lingered

yet in different parts of the woods, the roaring of whose wings was heard in

various quarters around me.

" All accounts agi-ee in stating, that each nest contains only one young

Squab. These are so extremely fat, that the Indians, and many of the

whites, are accustomed to melt down the fat for domestic purposes, as a

substitute for butter and lard. At the time they leave the nest, they are

nearly as heavy as the old ones ; but become much leaner after they are

turned out to shift for themselves. *

" It is universally asserted, in the western countries, that the Pigeons,

though they have only one young at a time, breed thrice, and sometimes four

times, in the season : the circumstances already mentioned render this highly

probable. It is also worthy of observation, that this takes place during that

period when acorns, beech nuts, &c. are scattered about in the greatest

abundance, and mellowed by the frost. But they are not confined to these

alone,—buckwheat, herapseed, Indian corn, holly-berries, hack-berries,

huckleberries, and many others, furnish them with abundance at almost all

seasons. The acorns of the live oak are also eagerly sought after by these

birds, and rice has been frequently found in individuals killed many hundred

miles to the northward of the nearest rice plantation. The vast quantity of

mast which these multitudes consume is a serious loss to the bears, pigs,

* Wilson was mistaken in supposing that the Pigeon rears but one at a time.

The eggs are two, and each brood consists generally of a male and female. The
female sits 15 days, and tbe young leave the nest in 8 days after they are batched.

There are three or four broods in a year, between May and September.
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squirrels, and other dependents on the fruits of the forest. I have taken,

from the crop of a single Wild Pigeon, a good handful of the kernels of

beech nuts, intermixed with acorns annd chestnuts. To form a rough

estimate of the daily consumption of one of these immense flocks, let us first

attempt to calculate the numbers of that above mentioned, as seen in passing

between Frankfort and the Indiana territory : If we suppose this column to

have been one mile in breadth, (and I believe it to have been much more,)

and that it moved at the rate of one mile in a minute, four hours, the time it

continued passing, would make its whole length two hundred and forty miles.

Again, supposing that each square yard of this moving body comprehended

three Pigeons, the square yard in the whole space, multij)lied by three,

would give two thousand two hundred and thirty millions, two hundred and

seventy-two thousand Pigeons !—an almost inconceivable multitude, and yet

probably far below the actual amount. Computing each of these to consume

half a pint of mast daily, the whole quantity at this rate would equal

seventeen milHons four hundred and twenty-four thousand bushels per day

!

Heaven has wisely and graciously given to these birds rapidity of flight and

a disposition to range over vast uncultivated tracts of the earth, otherwise

they must have perished in the districts where they resided, or devoured up

the whole productions of agriculture, as well as those of the forests.

"A few observations on the mode of flight of these birds must not be

omitted : the appearance of large detached bodies of them in the air, and the

various evolutions they display, are strikingly picturesque and interesting.

—

In descending the Ohio by myself, in the month of February, I often rested

on my oars to contemplete their aerial manceuvi-es. A column, eight or ten

miles in length, would appear from Kentucky, high in air, steering across to

Indiana. The leaders of this great body would sometimes gradually vary

their course, until it formed a large bend, of more than a mile in diameter,

those behind tracing the exact route of their predecessors. This would

continue sometimes long after both extremities were beyond the reach of

sight ; so that the whole, with its glittery undulations, marked a space on

the face of the heavens resembling the windings of a vast and majestic river.

When this bend became very great, the birds, as if sensible of the unnecessary

circuitous course they were taking, suddenly changed their direction, so that

what was in column before became an immense front, straightening all its

indentures; until it swept the heavens in one vast and infinitely extended

line. Other lesser bodies also united with each other as they happened to

approach, with such ease and elegance of evolution, forming new figures, and

varying these as they united or separated, that I never was tired of contem-

plating them. Sometimes a Hawk would make a sweep on a particular

part of the column, from a great height, when, almost as quick as lightning,

that part shot downwards out of the common track ; but, soon rising again,

continued advancing at the same height as before. This inflection was

continued by those behind, who, on arriving at this point, dived down, almost

perpendicularly, to a great depth, and rising, followed the exact path of those

that went before. As these vast bodies passed over the river near me, the
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surface of the water, wliicli was before smooth as glass, appeared marked

with inmmierable dimples, occasioned by the dropping* of their dung, resem-

bling the commencement of a shower of large drops of rain or hail.

" Happening to go ashore, one charming afternoon, to purchase some

milk at a house that stood near the river, and while talking with the people

within doors, I was suddenly struck with astonishment at a loud rushing

roar, succeeded by instant darkness, which, on the first moment, I took for a

tornado, about to overwhelm the house and every»thing around in destruction.

The people, observing ray surprise, cooly said, " It is only the Pigeons ;"

and, on running out, I beheld a flock, thirty or forty yards in width, sweep-

ing along very lov/, bet^'eeu the house and the mountain, or height, that

*formed the second bank of the river. These continued passing for more than

a quarter of an hour, and at length varied their bearing so as to pass over

the mountain, behind which they disappeared before the rear came up.

'' In the Atlantic States, though they never appear in such unparalleled

multitudes, they are sometimes very numerous ; and great havoc is then

made amongst them with the gun, and clap net, and various other implements

of destruction. As soon as it is ascertained in a town that the Pigeons are

flying numerously in the neighborhood, the gunners rise en masse ; the clap

nets are spread out on suitable situations, commonly on an open height in.

an old buckwheat field ; four or five live Pigeons, with their eyelids sewed

up, are fastened on a moveable stick—a small hut of branches is fitted up for

the fowler, at the distance of forty or fifty yards—by the pulling of a string,

the stick on which the Pigeons rest, is alternately elevated and depressed,-

which produces a fluttering of their wings similar to that of birds just

alighting ; this being perceived by the passing flocks, they descend with great

rapidity, and, finding corn, buckwheat, &c., strewed about, begin to feed, and

are instantly, by the pulling of a cord, covered by the net. In this manner,,

ten, twenty, and even thirty dozen, have been caught ai one sweep. Mean-

time, the air is darkened with large iDodies of them, moving in various

directions ; the woods also swarm with them, in search of acorns ; and the

thundering of musketry is perpetual on all sides, from morning to night.

—

Wagon loads of them are poured into market, where they sell from fifty to

twenty-five, and even twelve cents per dozen ; and Pigeons become the order

of the day at dinner, breakfast, and supper, until the very name becomes

sickening. When they have been kept alive, and fed for some time on corn

ajid buckwheat, their flesh acquires great superiority ; but, in their common

state, they are dry and blackish, and far inferior to the full grown young

ones, or Squabs.

" The nest of the Wild Pigeon is formed of a few dry slender twigs,

carelessly put together, and with so little concavity, that the young one,

when half grown, can easily be seen from below. The eggs are pure white-

Great numbers of Hawks, and sometimes the Bald Eagle himself, hover

about those breeding places, and seize the old or the young from the nest,

amidst the rising multitudes, and with the most daring effrontery. The

jouug, when beginning to fly, confine themselves to the under part of the-
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fall woods, wLcrc there is no brusli, and where nuts and acorns are abundant,

searchiDg among the leaves for mast, and appear like a prodigious torrent

rolling along through the woods, every one striving to be in the front.

—

Vast numbers of them are shot while in this situation. A person told me,

that he once rode furiously into one of these rolling multitudes, and picked

up thirteen Pigeons, which had been tram^Dled to death by his horse's feet.

—

In a few minutes they will beat the whole nuts from a tree with their wings,

while all is a scramble, both above and below, for the same. They have the

same cooing notes common to domestic Pigeons, but much less of their

gesticulations. In some flocks you will find nothing but young ones, v/hich

are easily distinguishable by their motley dress. In others, they will be

mostly females ; and again, great multitudes of males, with few or no females.

I cannot account for this in any other way than that, during the tim.e of

incubation, the males are exclusively engaged in procuring food, both for

themselves and their mates ; and the young, being unable yet to undertake

these extensive excursions, associate together accordingly. But, even in

winter, I know of several species of birds who separate in this manner,,

particularly the Ecd-v/inged Starling, among whom thousands of old males

may be found, with few or no young or females along with them.

" Stragglers from these immense armies settle in almost every part of the

country, particularly among the beech woods, and in the pine and hemlock

woods of the eastern and northern parts of the conthient. Mr. Pennant

informs us, that they breed near Moose Fort, at Hudson's Bay, in N. lat.

51°, and I myself have seen the remains of a large breeding place as far-

south as the country of the Choctaws, in lat. 32^. In the former of these'

places they are said to remain until December ; from which cit'cumstance,

it is evident that they are not regular in their migrations, like many other

species, but rove about, as scarcity of food urges them. Every spring,

however, as well as fall, more or less of them arc seen in the neighborhood

of Philadelphia ; but it is only once in several years that they appear in such

ftirmidable bodies ; and this commonly when the snows are heavy to the-

north, the' winter here more than usually mild, and acorns, &c., abundant.

"The Passenger Pigeon is sixteen inches long, and twenty-four inches in

extent ; bill, black ; nostril, covered by a high rounding protuberance ; eye,

brilliant fiery orange ; orbit or space surrounding it, purplish flesh-colored

skin ; head, upper part of the neck, and chin, a fine slate blue, lightest on

the chin ; throat, breast, and sides, as far as the thighs, a reddish hazel

;

Ib-wer part of the neck, and sides of the same, resplendent changeable gold,

green, and purplish crimson, the latter most predominant ; the ground color,

slate ; the plumage of this part is of a peculiar structure, ragged at the ends ;

belly and vent, white'; lower part of the breast, fading into a pale vinaceous

red ; thighs, the same ; legs and feet, lake, seamed with white ;
back, rump,

and tail-coverts, dark slate, spotted on the shoulders xnth a few scattered'

marks of black ; the scapulars tinged with brown
;

greater coverts, light

slate
;
primaries and secondaries, dull black, the former tipped and edged"

iritli brownisli white ;, tail, long, and greatly cuneiform, all the feathc3S-
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tapering towards the point, the two middle ones plain deep black, the other

five, on each side, hoary white, lightest near the tips, deepening into bluish

near the bases, where each is crossed on the inner vane with a broad spot of

black, and nearer the root with another of ferruginous
;
primaries, edged with

white ; bastard wing, black.

" The female is about half an inch shorter, and an inch less in extent

;

breast, cinereous brown ; upper part of the neck, inclining to ash ; the spot

of changeable gold, green, and carmine, much less, and not so brilliant ; tail-

coverts, brownish slate ; naked orbits, slate colored ; in all other respects

like the male in color, but less vivid, and more tinged with brown ; the eye

not so brilliant au orange. In both, the tail has only twelve feathers."

ABTICLE XXX.

—

On the Species of WoodpecJcers observed in the vicinity

of the City of Ottawa.

Genus Picus, (Linn.)

Generic Characters.—Bill stout, straight, angular, and generally

wedge-shaped towards the tip ; nostrils elliptical or oblong, situated at the

base of the bill, and concealed by bristly feathers ; legs, short ; toes,

three or four ; claws large, strong, much curved, compressed very acute

;

wings of moderate length, or long, with the fii'st quill very small, the third,

fourth, and fifth longest ; tail of twelve feathers, the lateral very small, and

the three middle pairs with the shafts strong and large ; tongue long, slender,

and barbed towai'ds, and at the tip. Generic name Latin, Picus, a Wood-
pecker.

The whole structure of the Woodpecker is admirably adapted to hia

mode of life. The skull is large and strong, in order to withstand the repeated

shocks it receives from the forcible blows the bird deals upon the trees in

pm'suit of his food. The legs are stout, and the claws strong, sharp, and

formed for climbing perpendicular surfaces ; the breast bone has a remark-

ably small keel, to admit of the body being laid close to the tree, and the

middle tail feathers are exceedingly strong, in order that by being pressed

hard upon the rough bark, they may serve as an additional support. The
wings are formed for short flights, from tree to tree, and the tongue is of

extraordinary length, forming a long flexible probe or feeler, which can be

thrust far into the small holes of the worms and insects, upon which the

Woodpeckers feed. The point is like a slender barbed spear, with the spines

directed backwards, which when thrust into an unlucky worm is sure to draw
him forth from his retreat. It is furnished with a peculiar muscular

apparatus, by the aid of which it can be shot out Tvdth great rapidity, and as

suddenly or gradually withdrawn ; and it is further provided with glands

which secrete a viscid substance, that glues to its surface, any small insect

with which it comes in contact.

Some ornithologists divide the family into several genera, but Audubon
states that the groups present characters so undecided that it is better to
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consider all those of North Arnrrica as of one genus. Tliose which

we have observed in the valley of the Ottawa we shall describe in the present

article, and it is probable that the species we have to notice are generally

distributed over the British Provinces, being more numerous in some

localities than in others.

Picus Arcticus, (Swainson.)

—

The Arctic Three-toed Woodpecker.

Specific Characters.— Three-toed, crown of the head yellow, rest of

upper parts black, loioer parts white ; Female ivithout yellow

on the head, length lO^-o^ breadth 16. Inhabits North

America from the State of Nevj York to the Arctic regions.

This bird was long considered to be identical with the three-toed Wood-

pecker of the northern countries of Europe, but is now classified as a distinct

species. Although very abundant in the Hudson's Bay Territories, and

extending its range as far south as the State of New York, yet it is not

numerous in Canada. Those that we have seen were in the pine forests of

. the Ottawa, and it is said they seek their food principally among the insects

that infest the decajdng trees of the pine-tribe rather than among those of

the hardwoods. The circumstance that the head-quarters of the species,

or the region where they most abound, is situated in the north, where the

spruce, the fir, and pine, are almost the only trees, appears to support this

view. Be Kay, in the Natural History of New York, says it is a rare

species in that State, but that he saw numbers of them on one occasion in

the mountainous forests of Herkimer and Hamilton counties in June.

The following description given by Audubon will apply to nearly all the

specimens :

—

" Three-toed, with the upper parts glossy bluish black, the lower white,

the sides and lower wing coverts transversely barred with black ; tufts of

bristly feathers black ; crown of the head safh'on yellow ;. a white line from

behind the eye ; a band of the same from the base of the upper mandible to

beneath the ear coverts, succeeded by a black band ; inner webs of all the

• quills and outer webs of the primaries spotted with white, there being seven

spots on the outer and five on the inner webs of the three longest ; four

middle tail-feathers black, the next with an oblique band of white, the rest

black only at the base, except the outermost, of which nearly all the inner

web is of that colour ; Female without yellow on the head."

Male 10}<, 16.

Its geographical range is stated by Audubon to be, from the northern

parts of New York to the Fur countries, as well as along the eastern

(declivities of the Rocky Mountains. Rather common, partially migratory.

A specimen which we shot in the Townsliip of Hull, near the City of

Ottawa, on the 10th of May, 1856, measured 9>^ inches only in length.

12
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Picus ERYTHROCEPHALus, (Linn.)

—

^The Red-headed Woodpecker..

Specific Characters.—Heed and neck bright crimson, that colour

descending on the foreneck, and margined with a semilunar

band of black; back, wings, and tail, glossy bluish black;

in7ier secondaries, rump, and lower parts, pure white; young,,

with the head and neck brovmish gretj, streaked with dusky, .

edged with grey; secondary quills, yellowish white, barred

with black; lower parts, greyish white; the sides, streaked

with dusky. Male, 9,17; Female, ^%. Audubon's Synopsis ,

.

page 184. The specific name is from the Greek, {Erythraios,);,

red ; and [Kephale,) the head. Breeds from Texas to Nova:

Scotia, and throughout the British Provinces.

The Red-headed Woodpecker—the most common and the most observed'

of all the tribe in North America, subsists partly upon insects and in part

upon vegetable food. Wild cherries, apples, Indian com, and various kinds

of berries constitute a portion of his food while they are in their season, and

in making his selections he is known to exercise the taste and judgement of

a connoisseur. The Indian corn is taken in its rich succulent milky state
;

and in the orchard, if you wish to find the earliest and sweetest apples, you

have only to approach those trees on or near which our red-headed friend

may be seen loitering.. "Though this bird (says Wilson,) occasionaUy

regales himself upon fruit, yet his natural and most useful food is insects,

particularly those numerous and destructive species that: penetrate the bark

and body of the tree to deposit their eggs and larvae, the latter of which are

well known to make immense havock. That insects are his natural food,.

is evident from his wedge-formed bill, the length, elasticity, and figure of his-

tongue, and the strength and position of his claws, as well as from his usual

habits. In fact, insects form at least two-thirds of his- subsistence, and his

stomach is scarcely ever found without them. He searches for them with a

dexterity and intdligence, I may safely say more than human ; he perceives*

by the exterior appearance of the bark where they lurk below ; when he h
dubious, he rattles vehemently on the outside with his bill, and his acute ear

distmguishes the terrified vermin shrinking within to theu* inmost retreats,,

where his pointed and barbed tongue soon reaches them. The masses of

bugs, caterpillars, and other larvae, which I have taken from the stomachs of;

these birds have often surprised me. These larvae, it should be remembered,

feed not only on the buds, leaves and blossoms, but also on the very vegetable

life of the tree—the alburnum, or newly forming bark and wood ; the

consequence is, that the whole branches and whole trees decay under the

silent ravages of tk^se destructive verminw Will any one say, that taking

half a dozen or half a hundred apples fi'om a tree is equally ruinous with

cutting it down ? or that the services of a useful animal should not be

rewarded with a small portion of that which it has contributed to preserved

We are told in the benevolent language of the scriptures, not to muzzle the-

aoutli of the ox that trcadeth out the corn, and why should not the sams'
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generous liberality be extended to this useful family of birds wliicli forms so

powerful a phalanx against the inroads of many millions of destructive

vermin ?"

The rich, varied and striking plumage, together with the familiar sounds

and movements of this bird are among the most interesting adjuncts of the

rural scenery of North America. No field is perfect without its lively family

of Red-headed Woodpeckers. No traveller, with a taste for the natural, can

visit the inland districts without bearing away with him a recollection of the

red cap and conspicuous black and white jacket of P. erythrocephalus. This

bird delights most in sunny fields, where there are a few trees standing, or in

half cleared spots with numbers of those tall stumps in Canada, known by

the elegant name of Rampikes. lu such places, during the whole of the

warmer portion of the year, you are sure to meet with numbers amusing

themselves by pursuing or playing with each other. They do not seem to

dread the proximity of human habitations, but on the contrary are often

somewhat numerous in the immediate neighbourhood of towns and cities.

—

In the country they sometimes breed within two or three hundred yards of

the farm house, when a tree suitable to their purpose can be found. " When
alighted on a fence stake by the road or in a field, and one approaches them

(says Audubon,) they generally move sideways out of sight, peeping now
and then to discover your intention ; and when you are quite close and

opposite, lie still until you have passed, when they hop to the top of the

stake, and rattle upon it with their bill as if to congi-atulate themselves on

the success of their cunning. Should you approach within an arms length,

which may frequently be done, the Woodpecker flies to the first stake or the

second from you, bends his head to peep, and rattles again as if to provoke

you to a continuance of what appears to him to be excellent sport He
alights upon the roof of the house, hops along it, beats the shingles, utters a

cry, and dives into your garden to pick the finest strawberries he can

discover." " No sooner have they satisfied their hunger, than small parties

of them assemble on the tops and branches of decayed trees, from which they

chase diflerent insects that are passing through the air, launching after them

for eight or ten yards, at times performing the most singular manceuvree,

and on securing their victim return to the tree, where immediately after a

<Ty of exultation is uttered. They pursue each other on wing in a very

amicable manner, in long beautifully curved sweeps, during which the remark-

able variety of their plumage becomes conspicuous, and is highly pleasing

to the eye. When passing from one tree to another, their flight resembles

the motion of a great swing, and is performed by a single opening of the

wings, descending at first, and rising towards the spot on which they are

going to alight, with ease and in the most graceful manner."

The nest of the Red-headed AVoodpecker is placed in a hole bored in a
tree by the indefatigable bill of the bird, and is not lined with leaves, feathers,

cr other materials, but simply enlarged to the proper dimensions, and made
Mnooth and comfortable. The female lays six eggs of pure wliitc, and the

young are hatched in the beginning of the summer. They leave Canada for
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the Southern countries in the month of October, and return again in May.
It is said that while upon their migrations they travel during the night and

rest and feed during the day, resuming their journey again about sunset.

Pious aukatus, (Linn.)

—

The Golden-wixged Woodpecker or

HiGH-HOLDEK.

Specific Characters.— Upper parts greyish, and brownish spotted,

with black ; lower parts whitish, and yellowish spotted with

black; a large lohite spot on the rump; a crescent shaped

patch of black on the breast. Length, 123/3 > width, 16.

—

Inhabits the United States and British Provinces. The specific

name is from the Latin, {Aiiratus,) gilded, or of a golden

colour.

This very beautiful bird is common in the edges of the woods or in those

fields which are not much frequented, and where there may be a quantity of

old trees lying on the ground, or dead ones still standing. In such places there

are generally numbers of ant-hills, to the eggs of which he is particularly

partial. His food, however, varies with the season, and, as is the habit of

the Eed-headed Woodpecker, the young Indian corn, cherries, berries, and

other fruit, are freely partaken of when they are ripe, or otherwise suitable

to his palate. This bird feeds more on the ground and is more frequently

seen perching upon the branches of trees than the other species of Wood-

peckers. AMiile boring the holes in the trees for their nests, the male and

female work alternately, the one standing by and encouraging the other, and

then taking its place. Wilson states that he has seen a hole made by a pair

of these bu-ds which penetrated, first five inches straight forward, and then

downward more than twice that distance, through a solid black oak. The

female lays six white eggs, and when the young are hatched they crawl out

of the hole and take to the branches of the tree, where they are fed by the

parents.

The Golden-wing is a very lively, active bird, and may be readily

<r- distinguished by the half-moon shaped spot of black on the breast, or the

large patch of white on the rump, most Conspicuously seen when the bird is

on the wing and rising from the ground. It is rather common in Canada.

Wilson gives the following account of their habits in confinement :

—

" In rambling through the woods one day, I happened to shoot one of

these birds, and wounded him slightly in the wing. Finding him in full

feather, seemingly but little hurt, I took him home, and put him into a large

cage, made of willows, intending to keep him in my own room, that we might

become better acquainted. As soon as he found himself enclosed on all

sides, he lost no time in idle fluttering, but throwing himself against the bars

of the cage, began instantly to demolish the Avillows, battering them with

great vehemence, and uttering a loud, piteous khid of cackling, similar to

that of a hen when she is alarmed and takes to wing. Poor Baron Trenck

never labored with more eager diligence at the walls of his prison, than this
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son of the forest in his exertions for liberty ; and he exeroised his powerful

bill with such force, digging into the sticks, seizing and shaking them so

from side to side, that he soon opened for himself a passage ; and, though I

repeatedly repaired the breach, and barricaded every opening, in the best

manner I could, yet, on my return into the room, I always found him at

large, climbing up the chairs, or running about the floor, where, from the

dexterity of his motions, moving backward, forward, and sidewise, with the

same facility, it became difiicult to get hold of him again. Having placed

him in a strong wire cage, he seemed to give up all hopes of making his

escape, and soon became very tame ; fed on young ears of Indian corn
;

refused apples, but ate the berries of the sour gum greedily, small winter

grapes, and several other kinds of berries ; exercised himself frequently in

climbing, or rather hopping perpendicularly along the sides of the cage ; and,

as evening drew on, fixed himself in a high hanging, or perpendicular position,

and slept with his head in his wing. As soon as dawn appeared, even before

it was light enough to perceive him distinctly across the room, he descended

to the bottom of the cage, and began his attack on the ears of Indian corn,

rapping so loud, as to be heard from every room in the house. After this,

he would sometimes resume his former position, and take another nap. He
was beginning to become very amusing, and even sociable, when after a lapse

of several weeks, he became drooping, and died, as I conceived, from the

effects of his wound."

The following is a more full description of the plumage of this bird :

—

" The Gold-winged Woodpecker has the back and wings above of a

dark umber, transversely marked with equidistant streaks of black ; upper

part of the head, an iron gray ; cheeks and parts surrounding the eyes, a fine

cinnamon color ; from the lower mandible a strip of black, an inch in length,

passes down each side of the throat, and a lunated spot, of a vivid blood red,

covers the hind head, its two points reaching within half an inch of each

eye ; the sides of the neck, below this, incline to a bluish gray ; throat and

chin, a very light cinnamon or fawn color ; the breast is ornamented with a

broad crescent of deep black ; the belly and vent, white, tinged with yellow,

and scattered with innumerable round spots of black, every feather having a

distinct central spot, those on the thighs and vent being heart-shaped and

largest ; the lower or inner side of the wing and tail, shafts of all the larger

feathers, and indeed of almost of every feather, are of a beautiful golden

yellow
;
that on the shafts of the primaries being very distinguishable, even

when the wings are shut ; the rump is white, and remarkably prominent

;

tlie tail-coverts white, and curiously serrated with black ; upper side of the

tail, and the tip below, black, edged with light, loose filaments of a cream

color, the two exterior feathers serrated with whitish ; shafts, black towards

the tips, the two middle ones, nearly wholly so ; bill, an inch and a half long,

of a dusky horn color, somewhat bent, ridged only on the top, tapering, but

not to a point, that being a little wedge-formed ; legs and feet, light blue
;

iris of the eye, hazel ; length, twelve inches ; extent, twenty. The female

differs from the male chiefly in the greater obscurity of the fine colors, and

in. wanting the black mustaches on each side of the throat.



l82 The Canadian Woodpeckers,

" Though this species, generally spettking, is migratory, yet they often

remain with us in Pennsylvania during the whole winter. They also inhabit

the continent of North America, from Hudson's Bay to Georgia ; and have

been found by voyagers on the north-west coast of America. They arrive

at Hudson's Bay in April, and leave it in September. Mr. Hearne, however,

informs us, that " the Gold-winged Woodpecker is almost the only species

of AVoodpecker that winters near Hudson's Bay." The natives there call it

Ou-thee-qiian-nor-ow, from the golden color of the shafts and lower side of

the wings. It has numerous principal appellations in the different states of

the Union, such as " High-hole," from the situation of its nest, and
'' Hittock," " Tucker," " Pint," " Flicker," by which last it is usually

known in Pennsylvania. These names have probably originated from a

fancied resemblance of its notes to the sound of the words ; for one of its

most common cries consists of two notes, or syllables, frequently repeated,

which, by the help of the hearer's imagination, may easily be made to

resemble any or all of them."

Picus piLEATUS, (Linn.)

Specific Characters.— General colour, dusky black; head with a crest

of bright red ; a portion of the wing white, but not visible

except when flying; length, 18, breadth, 28. Inhabits North

America to the Arctic regions. The specific name is from

the Latin, {Pileotus,) wearing a cap or bonnet, in allusion

probably to the scarlet crest or cap of the species.

This is the largest species of Woodpecker to be seen in Canada, and is

not very common. In February, 1852, we saw a flock of seven or eight of

them in the unsurveyed lands lying between the Ottawa and Georgian Bay,

and have shot several on the Bonnechere Eiver, in the county of Renfrew.

We have also seen them among the pines on the rocky hills in the Town.ship

of Hull, near the City of Ottawa. The following is Wilson's description :

—

" This American species is the second in size among his tribe, and may

be styled the great northern chief of the A\''oodpeckers, though, in fact, his.

range extends over the whole of the United States, from the interior of

Canada to the Gulf of Mexico. He is very numerous in the Genesee country,

and in all the tracts of high-timbered forests, particularly in the neighborhood

of our large rivers, where he is noted for making a loud and almost incessant

cackling before wet weather, flying at such times in a restless, uneasy manner

from tree to tree, making the woods echo to his outcry. In Pennsylvania

and the Northern States, he is called the Black Woodcock ; in the Southern

States, the Logcock. Almost every old trunk in the forest where he resides

bears the marks of his chisel. Wherever he perceives a tree beginning to

decay, he examines it round and round with great skill and dexterity, strips

off the bark in sheets of five or six feet in length, to get at the hidden cause

of the disease, and labors with a gayety and activity really surprising. I

have seen him separate the greatest part of the bark from a large, dead pine
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•tree, for twenty or thirty feet, in less than a quarter of an hour. Whether

• engaged in flying from tree to tree, in digging, climbing, or barking, he

seems perpetually in a hurry. He is extremely hard to kill, clinging close

-to the tree even after he has received his mortal wound ; nor yielding up his

hold but with his expiring breath. If slightly wounded in the wing, and

dropped while flying, he instantly makes for the nearest tree, and strikes with

great bitterness at the hand stretched out to seize him ; and can rarely be

reconciled to confinement. He is sometimes observed among the hills of

Indian corn, and it is said by some that he frequently feeds on it. Com-

plaints of this kind are, however, not general ; many farmers doubting the

fact, and conceiving that at these times he is in search of insects which lie

concealed in the husk. I will not be positive that they never occasionally

taste maize
;
yet I have opened and examined great numbers of these birds,

skilled in various parts of the United States, from Lake Ontario to the

Alatamaha Hiver, but never found a grain of Indian corn in their stomachs.

" The Pileated Woodpecker is not migratory, but braves the extremes of

both the arctic and torrid regions. Neither is he gregarious, for it is rare

to see more than one or two, or at the most three, in company. Formerly

they were numerous in the neighbourhood of Philadelphia ; but gradually,

;as the old timber fell, and the country became better cleared, they retreated

te the forest. At present few of .those birds are to be found within ten or

fifteen miles of the city.

" Their nest is built, or rather the eggs are deposited, in the hole of a

tree, dug out by themselves, no other materials being used but the soft chips

of rotten wood. The female lays six large eggs, of a snowy whiteness ; and,

it'is said, they generafly raise two broods in the same season.

-" This species is eighteen inches long, and twenty-eight in extent ; the

general color is a dusky brownish black ; the head is ornamented with a

conical cap of bright scarlet ; two scarlet mustaches proceed from the lower

mandible ; the chin is white ; the nostrils are covered with brownish white,

hair-like feathers, and this stripe of white passes from thence down the side

of the neck to the sides, spreading under the wings ; the upper half of the

wings is white, but concealed by the black -coverts ; the lower extremities of

the wings -are blaok, so that tiie white on the wing is not seen but when the

bird is flying, at which time it is very prominent ; the tail is tapering, the

f^ithers being ^very convex above, and strong ; the legs are of a leaden gray

color, very short, scarcely half an inch ; the toes -very long ; claws, strong

aad semicircular, and of a pale blue ,• the bill is fluted, sharply ridged, Tery

broad at the base, bluish black above, below and at the point bluish white
;

the eye is of a bright golden color, the pupil black ; the tongue, like those

of its tribe, is worm-shaped, except near the tip, where for one-eighth of an

JEch it is horny, pointed, and beset with barbs.

" The female has the forehead, and nearly to the crown, of alightbroTMi

color, and the mustaches are dusky, instead of red. In both, a fine line of

«white separates the red ci-est from the dusky line that passes over the eye."'
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SAP-SUCKERS.
The next tliree species of Woodpeckers we shall notice have been-calleil

Sap-suckers, the name originating in the belief of many persons that the

perforations made by them in the bark of fruit trees are for the purpose of

enabling the bird to extract the sap. Ornithologists in defending their

favom-ites, stoutly deny this ,charge, and on the contrary contend that those

trees around which so many girdles are placed by these active little birds^

are usually the most healthy in the orchard. Whether they draw out the

sap or not, it appears to be cjuite true that they sometimes destroy a good

deal of valuable property. The following remark which we have met with

in a paper, entitled "Notes on the Ornithology of Wisconsin, by P.E.Hoy,.

M. D., of Racine Wisconsin, published in the Proceedings of the Academy
of Natural Sciences, Pliiladelphia, is entitled to full confidence. Speaking

of the yellow bellied Woodpecker (Picus varias.) he says :
—

" This Wood-

pecker visits the orchards during September and. October, to feed upon the

inner bark of the peach and cherry, girdling the stems so efiectually as not

unfrequently to kill the trees. I have watched them while thus ei:.gaged in

my own garden, c^nd have carefully examined under a microscope the contents

of the stomachs of numerous specimens." * According to this statement,

the boring operation of these Woodpeckers is at least some times injurious.

It is probable, however, that the damage they occasion is more than repaid

by the service they render it destroying the numerous insects that prey upon

our fruit trees.

Of
oThe three followiug species are somewhat common in Canada, bein

more or less numerous in every part of the country. From their general

black and white colours they r-esemble each other, but are easily distinguished

after a little attention.

Picus Yaeius, (Linn.) Tellow-bellied Woodpecker.

Specific Chap^cters.—Blale with the crown of the head and throat

red, back black, variegated with white ; lower parts yellow, a

crescent of black on the fore part of the breast. Female the

same, but without red on the throat ; length, 8}4 ; width, 15.

Inhabits the United States and British Provinces, northward

to tJte Sdscatchewan. The specific name is Latin, {Varius,)

« changeable, or of divers colours or fasJtions.

The Yellow-bellied Woodpecker, like most others of its tribe, bores a

hole in a tree and lap its four or five white eggs in the cavity upon the bare

wood. It generally, dm-iug the breeding season, retires to the more solitary

woods, and is therefore not so numerous in the neigiibourhood of the farms

in the summer, as it is in autumn. The following is the more full description

fiu-nished bv Wilson :—

•

" The Yellow-bellied Woodpecker is eight inches and a half long, and in-

extent fifteen inches ; whole crown, a rich and deep scarlet^ bordered ^itla

* Proc^ Acad. Nat. Sci., vol. 6, page 3S4»
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black on each side, and behind forming a slight crest, which it frequently

erects ; from the nostrils, which are thickly covered with recmnbent hairs, a

narrow strip of white runs downward, curving round the breast ; mixing with

the yellowish white on the lower part of the breast ; throat, the same deep

scarlet as the crown, bordered with black, proceeding from the lower mandible

on each side, and spreading into a broad, rounding patch on the breast ; this

black, in birds of the first and second year, is dusky grey, the feathere being

only crossed with circular touches of black ; a line of white, and below it

another of black, proceed, the first from the upper part of the eye, the other

from the posterior half of the eye, and both lose themselves on the neck and

back ; back, dusky yellow, sprinkled and elegantly waved with black ; wings,

black, with a large, oblong spot of white ; the primaries, tipped and spotted

with white ; the three secondaries next the body are also variegated with

white ; rump, white, bordered with black ; belly, yellow ; sides under the

wings, more dusky yellow, marked with long arrow-heads of black ;
legs and

feet, greenish blue ; tail, black, consisting of ten feathers, the tv/o outward

feathers on each side tipped with white, the next totally black, the fourth

edged on its inner vane half way down with white, the middle one white on

its interior vane, and spotted with black ; tongue, flat, horny for half an inch

at the tip, pointed, and armed along its sides with reflected barbs ; the other

extremities of the tongue pass up behind the skull in a grove, and end near

the right nostril ; in birds of the fii-st and second year they reach only to the

crown ; bill, <an inch long, channelled, wedge-formed at the tip, and of a

dusky horn color. The female is marked nearly as the male, but wants the

scarlet on the throat, which is v/hitish ; she is also darker under the wings

and on the sides of the breast. The young of the first season, of both sexes,

in October, have the crown sprinkled with black and deep scarlet ; the

scarlet on the throat may be also observed in the young males. The prin-

cipal food of these birds is insects ; and they seem particularly fond of

frequenting orchards, boring the trunks of the apple-trees in their eager

search after them. On opening them, the liver appears very large, and of a

dirty gamboge color ; the stomach strongly muscular, and generally filled

with fra.gments of beetles and gravel. In the morning, they are extremely

active in the orchards, and rather shyer than the rest of their associates.

—

Their cry is also different, but, though it is easily distinguishable in tha

woods, cannot be described by words."

Picus viLLOSUS, (Linn,) Hairy Woodpecker.

Specific Characters.— Upper parts, black and white-, lower parts^

white ; hind head, scarlet. Female same as Male, hut without

red on the head ; length, 9 ; breadth, 15. Inhabits United

States and British Provinces. T/lc specific name is Latiny

{Villosus,) Hairy, in allusion to the hair-like feathers on the

back.

Wilson in describing this bird, says :
—" This is another of our resident

birds, and, like the former, a haunter of orchards, and borer of apple-trees.



166 '3%e 'Canadian WoodpecJcers^

•an eager hunter of insects, theii* eggs and larvae, in old stumps and old rails,

iu rotten branches and crevices of the bark ; having all the characters of the

Woodpecker strongly marked. In the mouth of May he retires with his

mate to the woods, and either seeks out a branch already hollow, or cuts out

an opening himself. In the former case I have known his nest more than

five feet distant from the mouth of the hole ; and in the latter he digs first

horizontally, if in the body of the tree, six or eight inches, and then down-

ward, obtusely, for tv\'ice that distance ; carrying up the chips with his bill,

and scraping them out with his feet. They also not unfrequently choose the

orchard for breeding in, and even an old stake of the fence, which they

excavate for this purpose. The female lays five white eggs, and hatches in

June. This species is more numerous than the last in Pennsylvania, and

more domestic ; frequently approaching the farm-house and skirts of the

to\^Ti. In Philadelphia I have many times observed them examining old

jagged trunks of the willow and poplar w^hile people were passing immediately

below. Their cry is strong, shrill, and tremulous ; they have also a single

•note, or dmck, which they often repeat, in an eager manner, as "they hop

^bout, and dig into the erevices of the tr«e. They inhabit the continent from

Hudson's Bay to Carolina and Georgia.

"The Hairy Woodpecker is nine inches long, and fifteenm extent ; crowiit

black ; line over and under the eye, white ; the eye is placed in a black line,

that widens as it descends to the back; hind head, scarlet, sometimes iuter-

Daixed with black ; nostrils, hid under remarkably thick, bushy, recumbent

hairs, or bristles ; under the bill are certain long hairs thrown for-

ward and upward ; bill, a bluish horn color, grooved, wedged at

the end, straight, and about an inch and a quarter long; touches of

black, proceeding from the lower mandible, end in a broad black strip that

joins the black on the shoulder ; back, black, divided by a broad, lateral

strip of white, the feathers composing which are loose and unwebbed, resem-

bling hairSj—^whence its name ; rump and shoulders of the wing, black ;

wings, black, tipped and spotted with white, three rows ofspots being visible

on the secondaries, and five on the primaries
;
greater wing-coverts, also

spotted with white ; tail, as in the others, cuneiform, consisting often sb'ong-

shafted and pointed feathers, the four middle ones black, the next partially

white, the two exterior ones white, tinged at the tip with a brownish burnt

color ; tail-coverts, black ; whole lower side, pure white ; legs, feet, and

<;laws, light blue, the latter remarkably large and strong ; inside of the

mouth, flesh colored ; tongue, pointed, beset with barbs, and capable of being

protruded more than an inch and a half ; the os hyodes, in this species, passes

on each side of the neck, ascends the skull, passes down towards the nostril^

and is wound round the bone of the right eye, which projects considerably

more than the left for its accommodation. The great mass of hah's, that

cover the nostril, appears to be designed as a protection to the front of the

head, when the bird is engaged in digging holes into the w^ood. The mem-

brane which encloses the brain in this, as in all other species of Woodpeckers,

ie also of extraordinary strength, no doubt to prevent any bad effects from

Solent concussion while the bird is employed in digging for food. The
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female wants the red on the hind head ; and the white below is tinged with

brownish. The manner of flight of these birds has been already described

under a former species, as consisting of alternate risings and sinkings. The

Hairy Woodpeckers generally utter a loud, tremulous scream as they set off,

and when they alight. They are hard to kill ; and, like the Red-headed

Woodpecker, hang by the claws, even of a single foot, as long as a spark of

life remains, before they drop.

" This species is common at Hudson's Bay, and has lately been found

in England. Dr. Latham examined a pair which Vv^ere shot near Halifax,

in Yorkshire ; and, on comparing the male with one brought from North

America, could perceive no difference, but in a slight interruption of the red

that marked the hind head of the former ; a circumstance which I have

frequently observed in our own. The two females corresponded exactly."

Picus PUBESCENS, (Linn.) The Downy Woodpecker.

The Downy Woodpecker very much resembles the last described species,

both in habit and marking, but is always much smaller. Its length is six

inches and three quarters, and its extent twelve inches ; crown, black ;
hind

head, deep scarlet ; strip over the eye, white ; nostrils thickly covered with

recumbent hairs, or small feathers, of a cream color ; these, as in the preceding

species, are thick and bushy, as if designed to preserve the forehead from

injury during the violent action of digging ; the back is black, and divided

by a lateral strip of white, loose, downy, unwebbed feathers ;
wings, black,

spotted with white ; tail-coverts, rump, and four middle feathers of the tail,

black ; the other three on each side, white, crossed with touches of black
;

whole under parts, as well as the sides of the neck, white ; the latter marked

with a streak of black, proceeding from the lower mandible, exactly as in

the Hairy Woodpecker ; legs and feet, bluish green ; claws, light blue,

tipped with black ; tongue formed like that of the preceding species, horny

towards the tip, where, for one-eighth of an inch, it is barbed ; bill, of a

bluish horn color, grooved, and wedge-formed, like most of the genus ;
eye,

dark hazel. The female wants the red on the hind head, having that part

white ; and the breast and belly are of a dirty white.

The above seven species are all we have met with in the valley of the

Ottawa, but there are several others mentioned by authors as occurring in

Canada, which we have not seen. They are the following :

—

Picus Canadensis, (Gmel.) Canadian Woodpecker.

Fourth toe considerably longer than third ; fourth quill longest, fifth

longer than second
; bristly feathers over the nostrils dull yellow ; upper

part of head and hind neck, glossy black ; over the eye a band of white,

continuous with a transverse band of scarlet on the occiput, usually inter-

rupted in the middle
; a black band from near the bill to the eye, continued

behind it over the auriculars, and joining the back of the hind neck ; beneath

this a white band from the angle of the mouth, curving backwards below the

middle of the neck, so as to meet the other behind ; then a narrow band of
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black from the base of the lower inaudible and continuous with the black of

the shoulders ; upper part of the body, wings and tail, black, feathers along

the middle of the back tipped with white ; wing-coverts, the anterior

excepted, and quills spotted with the same, there being on the four longest

primaries seven spots on the outer, and five on the inner w^ebs, on most of

the secondaries five on each web, but on the outer quill only one patch on

each web, and on the second three spots on the outer, and four on the inner

web ; four middle tail-feathers glossy black, the rest black towards the base,

that colour gradually diminishing, so that the outermost is almost entirely

white ; lower parts white.

Extremely similar to Picus villosus, but always much larger.

Male, 10%, IIX.
From the northern parts of New York to the Fur Countries. Com-

mon. Migratory in winter to New York.

Audubon's Synopsis, page 177.

Picus Martina, (Aud.) Maria's Woodpecker.

Fourth toe slightly longer than third ; fourth quill longest, third longer

than fifth ; tufts of bristly feathers over the nostrils, dull yellow ; upper part

of head, scarlet ; forehead and occiput, black ; a band of white over the eye
;

a black band from the bill to the e^'e, continued behind it over the auriculars,

and joining the black of the hind neck ; beneath this a band of white from

the angle of the mouth, curving backwards below the middle of the neck, so

as almost to meet its fellow behind ; then a baud of black from the base of

the lower mandible, and continuous with the black of the shoulders ; upj^er

parts, black ; feathers along the middle of the back tipped with white
;

wing-coverts aud quills spotted with the same, there being on the four longest

primaries seven spots on the outer, and four on the inner web, on most of

the secondaries five on each web, but on the outer quill only one patch on

each web, aud on the second four spots on the outer, and three on the inner

web ; four middle tail-feathers glossy black, the next black on the inner web,

and on the greater part of the outer toward the base, the rest black only at

the base, the two outer being almost entu-ely white ; lower parts white, tinged

with grey, and a little red, the sides faintly mottled with dusky grey.

Male, Qfo; Aving, 4||.

A pair found at Toronto, Upper Canada.

Audubon's Synopsis, page 178.

Picus HiRSUTus, (Yieill.) Baxded Three-toed Yv^ood: ecker.

Three-toed, with the upper parts deep glossy-black, the head with blue

reflections, the back and wings tinged with brown ; tufts over nostrils dull

yellow ; anterior part of head pale yellow, spotted with white ; a band of

white, with small dusky lines, from the angle of the mouth to the occiput

;

the back transversely banded with white ; inner webs of the quills and outer

webs of the primaries spotted with white, there being seven spots on the
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outer, and five on the inner webs of the three longest quills ; four middle tail-

feathers black, the next white at the end, the rest \vV'ite, unless at the base,

but the outermost banded with black. Female with the head black, streaked

with white.

Male, 9 ; wing, 4j^^.

From Lake Superior to the Arctic Sea. Abundant. Resident.

Audubon's Synopsis, page 1S3.

Picus Carolinus, (Linn.) Red-bellied AVoodpecker.

Male w^ith the upper part of the head and hind neck bright carmine
;

the back and scapulars transversely banded with black and white ; the rump

and tall-coverts with the white predominating
;
primaries black, with a band

of white ; tail black, with the inner webs of the middle, and both webs of

the outer barred with white ; lower parts yellowish white, abdomen red
;

lower wing and tail-coverts white, spotted with dusky. Female similar, but

with the top of the head ash-grey, and with less red on the abdomen.

Male, n%, 153/. Feinah,^, 14-3^.

Breeds from Kentucky in the West, and from Maryland to Nova Scotia

and Canada. Abundant in winter in all the Southern States, from Carolina

to Texas, and especially in the Floridas.

Audubon's Synopsis, page 1S3.

ARTICLE XKKl.—A Chapter on Earthquakes.

On Thursday the 1st of May last, about twelve o'clock, noon, the City of

Ottawa, and a portion of the surrounding country, experienced a shock which

is believed to have been an earthquake of no great force, and confined in its

effects to a limited area. In the house where we were engaged writing at

the ti!ne, we first heard for two or three seconds a rolling sound like that

made by a loaded waggon passing over a stony pavement, then felt a heavy

jar which shook the building and threw down some wood loosely piled in the

kitchen. The sound continued for a few seconds after the shock. In some

of the other houses of the city the same shock was felt with more or less

intensity, while in many it was not noticed. The Aylmer Times of Friday,

published at the village of Aylmer, nine miles from Ottawa, says :—" At
about half-past twelve yesterday, a smart shock of an earthquake was

distinctly felt by the inhabitants of this place. Its duration was about ten

seconds, sufficiently long and loud to create uneasy feelings in those who

knew what it was. The atmosphere was hazy at the time, but perfectly

calm thereby allowing the vibration in the houses and earth to be more

clearly defined." In the country for several miles South and East of Ottawa,

we have ascertained that the same phenomena were noticed at the same

time. Some of the houses were even shaken with so much violence as to

greatly alarm the inmates. In one, they supposed the chimney had fallen.
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People in the fields did not notice anything unusual, except the sound. The
atmosphere was perfectly undisturbed, and a gentleman who was walking

across a field informed us that he felt no shaking of the earth, but heard

what he supposed to have been two distant peals of thunder in quick succet-v

sion, and which appeared to roll away towards the South. Papers published

in the towns at the distance of twenty-five and fifty miles make no mention

of this convulsion, and therefore while we are satisfied that it was an

earthquake we think it was confined to a comparatively small extent of the^

earth's surface.

The cause of earthquakes is not known. There are many ingenious

theories to account for the shaking of the earth, but none of them appear to

be suflBcient. Man is well and painfully acquainted with those terrific

convulsions, but the cause which generates them appears to be situated deep

down in the interior of the planet where its nature and the mode of its working

can never be observed by him. We know that all motion is produced by the

action of one or more masses of matter, whether animated or inanimated upon

one or more other masses, and in general we can see not only the mass which,

moves, but also that which moves it. In an earthquake we can feel and some-

times see the ground beneath our feet in motion, but that which causes it to

move we cannot see. It presents one of those problems, wherein the principal

and most important facts are concealed from view. Were we possessed of the

power of observing through the earth, no doubt the operations going on rn

the interior, would soon disclose the cause of many of the external unexplained

phenomena, but as man does not possess that power, all reasoning upon the

rubject must, at least in the present state of our knowledge be, at best

merely conjectural. During earthquakes the ground is violently shaken by

quick vibrations, either upwards or sideways, or by a compound motion of

goch a character, that objects lying loose upon the surface are whirled round.

The earth opens and swallows up cities—mountains are shaken and rent, and

their fragments thrown down upon the plain, while the sea, as if frightened

jfrom its bed, rolls up over the land and washes away the ruins into i^

depths. At Lisbon, in 1755, a loud bellowing sound like thunder washeard

underground, and in an instant afterwards the city was dashed to pieces, and

sixty thousand persons killed. A great crowd of the survivors fled for safety

to the quay, but that also gave way. It sank suddenly and totally disap-

peared, occasioning as it went down a tremendous whirlpool in the waters,

which drew down a great number of boats and small vessels anchored near,

full of people. Not one of the bodies, neither did any fragments of the.

wrecks ever rise again to the surface. The sea first retired, and then rolled

hack upon the shore to the height of fifty feet above its ordinary level,

seizing upon and drowning hundreds of those who had escaped the earthquake

and were flying about in despair, not knowing whither to go. The efiects of

this earthquake were felt over an area of the earth's surface four times greater

than all Europe. It was noticed among the Alps, on the coast of Sweden,

in the flat country of Germany, in the West Indies, in Africa, and it is also

e^id slightly in Canada. A great wave, in some places sixty feet in height,
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rolled along the coast of Spain, and at Tangier in Africa, rose and fell eigiiteeii'

times upon the shore. At Funchal,.in Maderia, it rose fifteen feet ; and at

Kinsale, in Ireland, a body of water suddenly entered the harbour and

whirled round, and otherwise disturbed the vessels. The waters of Loch

Lomond, in Scotland, without any apparent cause, rose several feet above

their usual level. Ships at sea were violently shaken. On one, the concus-

sion was so violent tliat the sailors were jerked suddenly upwards to the

height of a foot and a half from the deck. This latter statement appears

' scarcely credible, and' yet Humboldt mentions one still more extraordinary..

He states that " in the overthrow of the town of Eiobamba in 1797, the

bodies of many of the inhabitants were found to have been hurled to Cullca,.

a hill several hundred feet in height, and on the opposite side of the river

Lican." * There surely must be some exaggeration, in this instance. How
could the inhabitants have been: hurled up into the air unless the town were

also shot up along with them 1

" In the year 1692 the Island- of Jariiaica was visited by a violent

earthquake ; the ground swelled and heaved like a rolling sea, and was

traversed by numerous cracks, two or three hundred of which were ofteii'

«een at a time opening and then, closing rapidly again. Many people were-

swallowed up in these rents ; some, the earth caught by the middle ancJ

squeezed to death, the heada of others only appeared above ground, and some

were first engulphed and then east up again with great quantities of water.

Such was the devastation, that even at Port Royal, then the capital, where

more houses are said to have been left standing than in the whole island:

beside, three quarters of the buildings, together with the ground they stood,

on sank down with their inhabitants entirely under water.

" The large store-houses on the harbour side subsided so as to be twenty-

four, thirty-six, and forty-eight feet under water : yet many of them appear

to have remained' standing, for it is stated that after the earthquake, the mast

beads of several ships wrecked in the- harbour, together with the chimney

tops of houses were seen projecting above the waves. A tract of land round

the town, about a thousand acres in extent, sank down in^ less than ono*

minute during the first shock, and the sea immediately rolled in. The Swan^

frigate which was repairing in the wharf was driven over the tops of many

of the buildings and then thrown upon one Oi the roofs, through which it

broke. The breadth of one of the streeta is said to have been doubled by
the earthquake." *

Hundreds ofearthquakes have- taken place, andhave been recorded withM

the historic period, and during which all the principal phenomena were the

same as in the two above mentioned. The surface of the earth in each was

shaken over a greater or less extent and the sea agitated and heaped up into-

waves, rolled out upon the land. The phenomena of subterranean sounds do

not always accompany these terrific convulsions^ The great shock at

* See Huroboldt's Cosmos, rol, I, page 199, Bohn'a edition.

* Lyelli's Prineipl«s of Geology, 8th editioB; page 486,
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Rioliamba in 1797, which Hnmboklt describes as "one of the most fearful

recorded in the physical history of our planet," was not accompanied by any

iioise whatever. In other instances, the explosion is heard after the shock,

and often the sounds are heard without the shaking: of the earth. " The

nature of the noise, " says Humboldt, varies also very much, being either

rolling or rustling, or clanking like chains when moved, or like near thunder
;

or lastly, clear and ringing as if obsidian or some other vitrified masses were

Gtruck in subterranean cavities. As solid bodies are excellent conductors of

sound, which is propagated in burnt clay, for instance, ten or twelve times

quicker than in air, the subterranean noise may be heard at a great distance

from the place where it originated."- Thus in 18112 a tremendously loud

noise resembling thunder, was heard over a space of 9,200 square miles in

South America, unaccompanied by an earthquake, whilst at the distance of

632 miles to the northeast the volcano of vSt. Yincent in the lesser Antilles,

poured forth a stream of lava. In 1742, on the great eruption of Cotopaxi,

subterranean sounds resembling the discharges of cannon were heard at

Hcnda, 436 miles distant. Although the precise natm-e of those causes which

occasion earthquakes remains unknown, yet, by careful observation, many
particulars concerning the direction, rate of travelling, and variations in the

force of the vibrations appear to have been ascertained. If a stone be thrown

into a pond of still water, the small waves produced will roll away in all direc-

tions in gradually increasing circles—becoming more feeble as they recede from

the centre. The vibrations of an earthquake seem to originate from a shock

given at one point and to travel away in the manner of the weaves of water

put in motion by the stone, but with much greater velocity. Dm-ing the

great earthquake at Lisbon, its waves spread across the earth's surface at

the rate of twenty miles in a minute between the time the first shock was

felt at Lisbon and its occurrence at other places. This velocity is greater

than that of a cannon ball, and we may well imagine that the efiects when

passing under stoiie buildings would be of a violent character. Should the

undulation be vertical, then the houses would be shaken upwards, but if

horizontal, then their foundations would be jerked from beneath them. Were

a number of light objects to be placed upon a table, and a smart blow with

a hammer given to one end of the leaf, the vibrations would be lateral ; but

if the blow were given to the under side of the table, vertical. The articles

upon the table Vi'ould be shaken horizontally or vertically, according to the

direction of the blow. All the shocks of earthquakes appear to be this

experiment performed upon a large scale, the crust of the earth being the

leaf of the table, and the cities representing the small objects upon it. The

great and unanswered question is, whence does the original concussion which

produces the tremblings proceed. Upon this point there are many theories.

The one in which we believe is that all the effects of earthquakes are conse-

quences of the sudden rending of the earth's interior crust. Beneath all

Canada, and all the world beside, the crust of the earth, as all Geologists are

aware, consists of a floor of solid rock. There is a little loose soil, a

quantity small indeed, when compared to the bulk of the globe, strewn over
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"its surfaco, but not siifTicient to cover the whole. The rocky floor is

wncovered, and peeps out in thousands of places. The dwellings we have

erected are built, some of them upon the beds of loose earth and others upon

the rock. Any shock given to the earth's crust as great in proportion as a

blow of a hammer to an ordinary sized table, would produce vibrations

sufficient to overturn or partially wreck houses consisting merely of small

stones piled one above the other, and if we return to our example of the

table we shall see that a Assuring of the rock would have the same effect.

—

Many varieties of stone will crack upon the unequal application of heat

;

and were the leaf of a table composed of a single slab of stone, and were heat

or any other force to be so applied as to cause it to be suddenly fissured, tlie

resulting vibrations would be quite sufficient to set aii small objects upon it

in motion, causing some to fly in one direction and others in a different, while

still others would be whirled round, according to circumstances. What

would be the effect of one of those subterranean fissures running instanta-

neously for hundreds of miles through the solid rocky crust of the earth ?

We think that vibrations more or less violent would result. The effects

produced by nature with the same forces and materials are similar, no matter

whether the experiment be upon a small or large scale—upon a slab of stone

a yard square, or an area in the crust of the earth of the size of a continent.

When the tension exerted upon a mass of rock several miles in thickness is

sufficient to rend it asunder ; it would be indeed strange, were no vibrations

to result. The fissuring of the rock at a great depth, even although those

fissures might not extend up to the surface, would most probably be felt as

a more or less violent jar by the inhabitants of those countries immediately

above, while the sound might also appear like subterranean thunder, and be

propagated at very considerable distances.

In all geologic ages those rendings of the earth^s surface have been of

frequent occurrence, and thousands of ancient cracks can be seen in every

rocky region, to occasion any one of which would require a con^^llsion equal

to a modern earthquake. Some of those fissures may be traced for a great

many miles, and, although in general, the rock on each side still remains in

its original position, and the parts in contact, yet in a large proportion of

the instances, the fissure is several feet or yards in width, and filled up with

new material, often veins of metallic ores. In many cases the country on

one side has sunk down to a greater or less depth, while the other remains at

its original level, thus producing W'hat the miners call a '' Fault," a word

which has been adopted as a technical term in geology. There is no forma-

tion which is not traversed by these fractures, and they may be seen in all

countries, thus proving that the whole surface of the earth has been subjected

in all ages to convulsions caused by the action of forces pent up in its

interior.

We have no reason to believe that the causes which have operated so

powerfully in ancient times to fissure the earth's crust, have ceased to exist.

We are as yet in total ignorance of their nature, and for aught we know all

those old catastrophes may yet be she',vn to have been occasioned by the

13
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Eiost ordiuary operatious of nature, and to be necessary to preserve that-

universal order which prevails throughout the planetary system. Although

according to the strict rules of science-, we are not permitted to reason, except

upon facts actually observed, yet to a certain extent, we may indulge in

conjectural speculations. These, although they often lead to error, yet

sometimes guide to truth.

Granting that earthquakes may be caused by the occasional fissuring of

rocks in the subterranean depths, it has next to be shewn by what force

these fractures have been, and still are produced.. Upon this point also w^e

have no knowledge from direct observation. If the interior be subject to

an intense heat sufficient to melt the hardest rocks, then it must be in a

jBuid or viscid state. The facts that as we descend, the teimperature increases

—that wherever there are openings through the surface, melted matter oozes

cut, and that great elevations and depressions of land which could not well

occur, were the earth solid like a cannon ball, have been common in all ages,

seem to demonstrate that ; not only is the interior in a fluid state, but that

the exterior crust is of no gi-eat thickness^ Many mathematicians are of a

contrary opinion, but notwithstanding all manner of calculations, the facts

still remain. We do not believe that the myraids of short flexures to be

seen in the Laurentian rocks of Canada could have been produced upon the

surface of a planet, solid through to the centre, or even to the depth of twenty

miles. And if such be the structure of the interior, then any fluctuations of

the viscid mass within would cause movements of the exterior, elevating

some portions—depressing others—straining the rocky covering, and now

and then rending it asunder. The following passage from Sir John-

Herschel's writings, although not much regarded by Geologists, has always

appeared to us to contain within it the explanation of nearly all the pheno-

mena of earthquakes and volcanoes. '\^Tiile upon the subject of the consti-

tution of the Sun, he says :
" The Sun's rays are the ultimate sources of almost

every motion which takes place on the surface of the earth.. By its heat are

produced all winds, and those distm-bances in the electric equilibrium of the

atmosphere which give rise to the phenomena of terrestrial magnetism. By
their vivifying action vegetables are elaborated from inorganic matter, and

become, in their turn, the support of animals and of man, and the sources of

those great deposits of dynamical efficiency which are laid up for human use-

in our coal strata. By them the waters of the sea are made to circulate in

vapour through the air, and irrigate the land, producing springs and rivers.

By them are produced all disturbance of the chemical equilibrium of th»

elements of nature, which, by a series of compositions and decompositions,

give rise to new products and originate a transfer of materials.. Even the

slow degradation of the solid constituents of the surface, in which its chief

geological changes consist, and^ their diffusion among the waters of the ocean,

are entirely due to the abrasion of the wind, rain and tides, which latter,

however, are only in part the effect of solai' influence and the alternate

action of the seasons ; and when we consider the immense transfer of matter

so produced, the increase of pressure over large spaces iu the bed of the
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ocean, and diminution over corresponding portions of the land, we are not at

a loss to perceive how the elastic power of subterranean fires, thus repressed

on the one hand and relieved on the other, may break forth in points when

the resistance is barely adequate to their retention, and thus bring the

phenomena of even volcanic activity under the general law of solar

influence."

The remarks in the above quotation concerning the " transfer of

matter," appears to us to be of great importance in treating upon the causes

of earthquakes. All the great formations of rock of a secondary origin

consist of matter which does not occupy at present its original position upon

the surface of the earth. Tiie sedimentary rocks of North America are, in

Pennsylvania, about four miles and a half in thickness, or in other words

that part of the earth's surface is covered with a sheet of solid rock four and

a half miles thick, the material of which has been transported from some

other place. The effects of this enormous " transfer of matter" should have

been the same as if the continent of North America were to be taken up

bodily to the depth of four and a half miles and laid down upon the surface

of Europe. If it be true, as many geologists suppose that the interior of the

earth is in a semi-fluid state, it is probable that the addition of this enormous

load of rock to the surface of Europe would cause the crust to sink down in

that part of the world and force the subjacent fluid matter away under other

regions, which would be elevated in consequence. The effects would be no

doubt felt all over the world. New countries would rise up out of the sea,

volcanoes would burst forth and all the present arrangements of land and

water upon the face of the globe be changed. The consequences would be

nearly the same, were the transfer to be made gi'adually instead of all at one

time. Were one foot in thickness of rock only to be laid upon the surface

of Europe in a thousand years, and were the process of accummulation to •

continue for a sufficiently great period of time, the burden would in the end

become too great to be sustained, and a sinking of the surface must take

place. The effects, instead of occurring all at once in one grand and general

convulsion affecting the whole earth's surface, would be distributed piecemeal

throughout many ages, and save, by a slight shudder now and then,, indicat-

ing that some stratum of rock far beneath the surface had given way, would

be imperceptible. Still, although the process might be slow yet it would be

sufficient to occasion all the earthquakes, volcanoes, elevations and subsi-

dences of land that have been noticed in historic times, or which can be shewn

to have taken place in former ages.

The suggestion of Sir John Herschel, however, would only explain the

phenomena of earthquakes, were it true that the interior of the earth is in a
fluid state. Many facts, such as the increase of heat in deep mines, the rising

and sinking of land, and the molten overflowings of volcanoes, seem to

demonstrate that such is the condition of the interior ; but, on the other

hand, some of the most eminent mathematicians have carried through certain

calculations of great complexity which appear to prove that either it is solid

throughout, or that the crust is of such great thickness and strength that the

transfer of very considerable masses of matter upon the surface would procdue

little effect. We shall probably in a future article give some account of tasoq

calculations.
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ARTICLE XXXII.— O/i some of the Common Rods of the British

Provinces.

The student of nature in the country, who must depend upon reading-

and his own observation for the acquisition of a knowledge of the science of

geology, should first learn to recognise those minerals and rocks which are

the most abundant, and afterwards proceed to the study of those more rare.

In the following article we shall point out a few of the former, and give some

general accounts of then- distribution compiled from such sources as we have

at our command.

There are a few simple minerals which, by their various combinations,

constitute the principal part of all the rocks visible upon the surface of the

earth, and when a person has learned to know these at sight, he has made an

important progress in practical geology. Thousands of square miles of the

British Provinces are covered with masses of rock composed altogether of

the five minerals, (juartz, felspar, mica, hornblende, and carbonate of lime.

The latter constitutes aU the limestone of the country, while of the other four

are composed nearly all those hard rocks, usually, but incorrectly called granite,

which may be seen in the hilly regions on the northern frontier of the settle-

ments, extending from the mouth of the St. Lawrence to the Georgian Bay.

Granite is comparatively rare throughout the greater portion of Canada,

although another rock which closely resembles it, and is composed of the

same ingredients, is the most abundant of all, either in mountain masses or

strewn in rounded boulders or angular blocks over the surface. This latter

is gneiss, of which there are many varieties, all however composed principally

of quartz, felspar, hornblende, and mica, combined in very variable propor-

tions. Of this rock, we shall give a more particular account hereafter.

Of the minerals above mentioned, quartz is one of the most common,

and forms one of the principal ingredients in the structure of the hard crust

which constitutes the exterior covering of the earth. It is generally of a

white colour, and sufficiently hard to scratch glass or give fire with steel.

—

In fact, all the gun-fiints once in use consist of a greyish or blackish variety

of quartz. The fragments of white mineral often picked up in the fields and

used for striking fire are quartz. Grains of quartz of greater or less size,

and often veins of it, may be seen in nearly all the boulders near the southern

margin of the Laurentine formations, while the great masses of rock which

constitute the rugged hills of those portions of the Province where this

extensive formation prevails, have often one fourth of their whole bulk

composed of it.

Although the most common colour of quartz is milk white, yet it is often

perfectly transparent or of various shades of white, yellow, red, or violet, ar,d

it is variously called granular quartz, smoky quartz, fetid quartz, brovm
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quartz, rose quartz, ferruginous quartz, violet quartz, or amethyst, according

to its structure or appearance.

The most certain metliods of deciding as to whether a particular

specimen is quartz or not is to try it with glass and steel. If a fragment of

mineral be white or transparent, and it will scratch glass and give sparks to

steel, it may be pretty safely labelled as quartz.

Felspar somewhat resembles quartz in external appearance, being often

white, and sometimes semi-transparent. It is however of an inferior degree

of hardness and may be scratched with the point of a well tempered knife,

while quartz is so hard that, steel makes no impression upon it. It is of

various colours, white, grey, yellow, blue, green, or red. It has generally a

pearly lustre, and breaks up into rhomboidal fragments, a form never assumed

by quartz in its fracture. Among the Laurentian rocks, and in the boulders

derived from this formation specimens of felspar may be readily procured

in this shape, and by frequently observing these, the eye will soon become

familiar with the external appearance of the mineral with respect to its lustre,

forms of cleavage, &c. When felspar and quartz of the same colour, however,

are confusedly mixed together in small grains, they cannot be distinguished

unless by an experienced eye without resort to other methods which we shall

notice hereafter.

31ica is easily recognised. It is a mineral remarkable above all others

for the facility with which it may be divided into thin leaves. It is often,

though improperly called Isinglass. It is generally of various shades of

yellow and brown. Yery thin flakes are transparent. Large sheets of it

are used by the Russians for windows in their ships, the advantage being,

that while by reason of its transparency it serves the purpose of glass, yet,

03 it is exceedingly tenacious, it cannot be broken by the concussions

resulting from the discharges of heavy artillery. It is also used for lanterns,

and as heat does not destroy it, for stove doors. This mineral occurs in the

gneiss and limestone of the Laurentian rocks in small scales or specks, or in

crystals from one eighth to several inches in diameter, preserving however

its lamellar character.

Hornblende is dark bottle-green or brownish green, or brown approach-

ing to black, but when pulverized, of a greenish grey. Its lustre is vitreous

or glassy, and it yields pretty easily to the knife. When in considerable

masses it is tough, and is not easily broken like the brittle species. It is a

very abundant mineral, being an essential ingredient of various species of

rocks and is found in most countries.

The above four minerals by their combinations constitute a vast propor-

tion of all the harder kind« of rock in Canada. Some idea of their abun-

dances may be formed by ti.king a general view of the geographical extent

of the Laurentian formation. This great system of rocks constitutes an

irregular belt from one hundred to three or four hundred miles in width

extending from Labrador to the country lying north of Lake Superior, a

distance of more than a thousand miles. In its course it makes a deep bend

towards the south and sends out a projection which crosses the St. Lawrence
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between Brockville and King-ston, and penetrates the State of New York to

the neighbourhood of Lake Champlain. The whole of this vast tract of

country consists ahnost altogether of stratified rocks composed of these four

minerals, quartz, felspar, mica, and hornblende, with here and there a band

of white crystelline limestone. Were all the forests and all the loose soil to

be swept away from the formation, so that the actual solid crust of the globe

could be seen, and were a spectator to be so placed above the earth that he

could take a bird's-eye view of the whole region at one glance, the surface

would appear to him to be constituted of multitudinous thin leaves of rock

twisted and folded in every direction. These leaves would be the strata of

gneiss, schist, or limestone, which form the great mass of the Laurentian

system, and their twistiugs and foldings the effects of the ancient convulsions

of nature by which they, although of the strongest rock, have been shrivelled

up as a scroll.

The most abundant rock of the Laurentian STstem is what is called

Syenitic gneiss, and in order to shew wherein this differs from granite, we
shall give the following description of the origin and composition of these

and a few others that will frequently be met with in Canada.

Granite.—This rock is composed of quartz, felspar, mica, and sometimes

hornblende, and is of several varieties, such as—1st. Granite, properly so

called, consisting of quartz, felspar, and mica. 2ud. Graphic granite, com-

posed of quartz and felspar only, but so arranged as to produce an irregular

laminar structure. When cut and polished in a direction across the plates

of quartz and felspar, of which it consists, the surface of graphic granite

appears to be covered with Hebrew letters inlaid and blended into the

substance of the rock. Hence its name :

3rd. Porphyritic granite, which, in addition to the usual ingredients,

contains distinct large crystals of felspar.

4th. Syenitic granite, composed of all four of the minerals, quartz,

mica, and hornblende.

There are numerous other varieties, but the above are all we need notice

for our present purpose, and they are all supposed to have been once in a

fluid state and to have become consolidated by cooling. The true geological

position of granite appears to be beneath every other species of rock, although

it is often seen upon the siu-face, having been ejected, while fluid, thrust up

through the others in solid masses, or uncovered by the removal of the once

overlying formations. Sir Charles Lyell says, " all the various kinds of

granite which constitute the plutonic family, are suj^posed to be of igneuos

origin, but to have been formed under great pressures at a considerable depth

in the earth, or sometimes, perhaps under a certain weight of incumbent

water. Like the lava of volcanoes, they have been melted, and afterwards

cooled and crystalised, but with extreme slowness, and under conditions very

difterent from those of bodies cooling in open air." A large proportion of

the interior of the earth may therefore be granite; probably solid tovrards

the surface where it supports the stratified rocks and fluid below. Pluto, a

god of the ancients, was said to be the king of the lower regions, and hence
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the granites are called Plutonic rocks, because tliey most abound and come

up from his dominions to us upon the surface.

Granite is not stratified, but the rocks we are next to consider, although

composed of the same ingredients, are disposed in regular layers from one

Inch to several feet in thickness, and it is these with which the student of

Canadian geology will most frequently meet as they extend over the whole

of the Laurcntian country.

They consist of the diScrent varieties of gneiss and schist.

1st. Gneiss is composed of quarts, felspar, and mica, stratified or arranged

'in regular beds.

2ad. Syenitic gnem consists of the same materials, but with the addi-

tion of hor?iblende. This rock largely abounds in Canada, constituting the

principal portion of the Laurentian formation. The principal difference

Ijetween gneiss and granite is, that the latter is a rock of igneous origin,

while the former is composed of materials deposited upon the bottom of the

ancient oceans—and there consolidated. The Laurentian formation was

therefore accumulated in a sea of still greater antiquity than that in which

the Potsdam Sandstone was deposited. Boulders or beds of Oneiss may in

.general be recognised by their striped appearance. They often consist of

alternate thin layers of quartz, felspar, and mica, and these minerals being of

different colours the sides of the rock which j^resent the edges of the

respective laminas exhibit numerous stripes of white and black, or of lighter

.and darker colours. There is thus a sort of double stratification of gneiss.

In the first place the formation is divided into strata, from one inch to three

or four feet, and even twenty feet in thickness, totally separated from each

other, and in the second place each bed consists of numerous laminae or thin

leaves, from one eighth of an inch or less to several inches in thickness,

'blended togethei\

If the observer can see that a piece of rock is composed of quartz,

felspar, and m.ica, and also that these ingredients ai'e not uniformly mixed

throughout, but arranged in alternate thin leaves, then he may be certain

the specimen is gneiss in some one of its varieties.

Syenite is a name given to a variety of rock obtained from the quarries

of Syene, in Egypt. It consists of quartz, felspar, and hornblende, but no

mica. When hornblende is present in granite, the rock is called Syenitic

granite, and when this mineral also occurs in gaeiss, it is called Syenitic

gneiss.

Ie the Laurentian formation the Syenitic gneiss is often of various

shades of grey, and much resembles grey granite. Great masses may often

be seen of a red colour, owing to its being largely composed of red felspar.

Other varieties are almost black, from the great proportion of dark

•blackish green, hornblende, or mica they contain. These latter vai'ieties also

j)ass into schist, which is thus described by Sir Charles LyelL
'• Hornblende schist is usually black, and composed principally of horn-

-Mende, with a variable quantity of felspar, and sometimes grains of quartz.

When the hornblende and felspar are neai'ly in equal quantities, and the rock
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is not slaty, it correspouds in character -with the greenstones of the trr*p

family, and lias been called primitive greenstone. It may be termed horn-

blende rock. Some of tl'8se horubleudic masses may really have been

volcanic rocks which have since assumed a more crystalline or metamorpliic

texture.

" Mica-schisty or Micaceous schist, is next to gneiss, one of the most

abimdant rocks of the metamorpliic series. It is slaty, essentially composed

of mica and quartz, the mica sometimes appearing to constitute the whole

mass. Beds of pure quartz also occur in this formation. In some districts

garnets in regular twelve sided crystels form an integrant part of mica schist.

The great bulk of the Laureutian rocks consists of the above three

species Syenitic gneiss, Hernblende schist, and Mica schist.

But in addition to these, the formation also includes many beds of white

limestone, a rock identical in composition with the white marble, so much
used for tombstones and other purposes in Canada and the neighbouring

States. The white limestone is iuterstratified with the syenitic, gneiss, and

other rocks. In some localities there may be seen hills of rock composed of

beds of the limestone and syenitic gneiss, alternating with each other through

a great thickness of strata. Sometimes there will be a single layer of lime-

stone then a stratum of gneiss, then another of limestone, and so on for many
yards in depth

; but usually from twelve feet to several hundred feet in thick-

ness of each deposit is found without any intermixture of the other.

The limestone is usually white, but often striped with grey bands. It

is also at times somewhat reddish or flesh coloured, and frequently, as do many of

the Laurentiau rocks, contains crystals of other minerals. Of these, we shall,

in some future article, give more full particulars.

The following wood cuts are intended to exhibit the manner in whieh

the above mentioned rocks underlie the Silurian and higher formations in

Canada.

Sectio7i from North to South across the River Ottawa, East of the City

of Ottawa.

A geological section shews the structure of the earth's crust in any

particular place where the section will apply to a certain depth. In the

above section the structure of the country on the Ottawa river lying on both

shores of the stream, and to the depth of nearly a mile, is intended to be

shewn. The black mass at the figure 1 represents the ridge of low rocky

hills usually seen near the north shore of the river. They consist in general

of Syentic gniess iuterstratified with white crystalline limestone extending

southwardly at a lower level under the Silurian rocks which repose upon

them in following order. 1st. The Potsdom Sandstone represented by the

dotted baud lying above black. 2nd. The Calciferous Sandrock shewn by

tlie lowest of the thi-ee bands, with the upright joints. 3rd. The Chazy
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Bird's-eye, and Black River Limestones, all included in the next band. 4th.

The Trenton Limestone which constitutes the surface where the boulders are

represented. 5Lh. The Utica Slate indicated by the black patches at figures

2 and 3. At the point 0, the Ottawa has worn out a deep channel down to

the Potsdam Sandstone. Between the cavity of the stream and the hills,

there is usually a bed of drifted materials, composed of sand, clay, or gravel,

with boulders. Similar beds are generally seen on both shores, and in fact,

spread over the whole country.

At the City of Ottawa the channel of the river is wholly excavated in

the Trenton Limestone, which occupies both shores and constitutes the cliffe

and islands at the Chaudiere Falls. At the Chatts, on the other hand, the

Laurentine rocks cross the river from the north towards the south, and are

seen on both banks of the stream to a point a short distance above the mouth

of the Madawaska when the Trenton Limestone is again seen occupying the

south shore at different points for some distance above Sand Point. From
the Bonnechere to the upper extremity of the Calumet Island, the Laurentian.

rocks form the banks and obstructions of the river.

It appears probable that the range of hills that may be seen running

along or near the north shores of the St. Lawrence, from its mouth to above

Quebec, and thence still further west along the north side of the Ottawa is

to be considered the shore of an ancient ocean. A person perched upon the

summit of one of those hills at the point 1, in the above figure for instance,,

and looking south towards 2 and 3, may survey a vast tract of level country

situated several hundred feet lower than the rocky pinnacle on which he may
be standing. From such a position, he would be looking over the wide flat

valley of an ancient ocean, whose waters long since withdrawn, have left as:

mementos of their former presence—the beds of Silurian rocks composed

principally of the remains of the myriads of creatures that once enjoyed life

in that sea. Were the water to be withdrawn from the Atlantic, those living

upon the shore might descend into the deserted cavity, people the newly

desiccated country, and cover it over with smiling fields and thriving towns.

They might dig up from the soil the remains of the various marine animals,

study their structure, and exhibit them in museums for the gratification of

the curious. The Natural History of the Atlantic could then be ascertained

long after the ocean, and all its tenants had ceased to exist. And, it is thus,

that the greater number of the inhabitants of Canada are living in the bed

of an ocean, of which the fossils accumulating in our museums are the organic

remains.

The next figure is a section across Western Canada from the County of

Victoria, passing westerly through the Counties of Ontario, York, Peel,

Wellington, Waterloo, Oxford, Middlesex, Laml/f.on,. and into the State of

Michigan. It is scarcely necessary to observ'.' that the section is only a

rough outline exhibiting the geological structiiie of the country in a very

general way. At the point A in the County of Victoria, are seen the

Laurentian rocks. They constitute the bottom in the direction indicated hy
the letters L L L westerly. Upon them repose 1 and 2 the Lower
Silurian, 3 the Upper Silurian, and 4 the X)eYomem formations, whicli
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latter cross the river St. Clair and support the coal

field in Michigan These formations here shew all

their subdivisions, such as theTrenton Limestone, Utica

Slates, Hudson River Groups, &e., mentioned in the

first article of this journal. They are not indicated in

the section, only the relative positions of the larger

groups being shewTi.

The section explains the meaning of the expression

frequently used, " that Canada is too low for coal." In

the Laurentian formation indicated by the letters LL L,

or in rocks of equivalent age in other countries, no coal

has ever been found. It will be seen in the section that

these rocks, as well as the Silurian and Devonian, run

under the true coal measures, and although they occupy

the surface in some of the most ciavated portions of the

earth ; upon the Himalaya Mountains for instance, yet

geologically they are below the Carboniferous series of

rocks.

The black band 2 in the section is intended to

represent that portion of the Lower Silurian in which

the dark coloured or black bituminous shales of the

Utica Slate and Hudson River Groups prevail. These

substances, on account of their being inflammable to a

small extent, have often been mistaken for coal. They

abound in the country lying east and north of Toronto,

and it is not long since their fitness for the purposes of

fuel was brought prom-inently before the public. The

formation 2, however, as may be seeai in the section,

runs under the coal measures of Michigan, and is so well

known that it may be safely affirmed that no coal will

ever be found in it, although some of the beds, on account

of their containing small quantities of bitumen, an

inflammable substance, v.ill, when placed upon a hot

fire, give forth flame.

The rocks at Quebec in which coal has been stated

to exist, are exactlv the same as this formation Ko. 2,

the Utica Slate and Hudson River group, and if a section

similar to the above were to be carried south easterly to

Nova Scotia, the same series of formations v/ould be

indicated. Where the section would cross New Bruns-

wick, the coal would be found lying above the Quebec

z ocks in the same manner that the coal of Michigan is

seen in the figure lying above the shale, which crops out

in the countiy lying noi'th of Toronto. In another

article we shall pursue this subject fm'ther, and give

some additional illustrations.
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ARTICLE XXXIII.

—

On some of the Lower Silurian Fossils of Canada.

The following arc some of the most common Fossils which occur in the

Lower Silurian Rocks of Canada :

—

Fig. 1.

—

Stropliomena filitexta, (Hall.)

The above figure exhibits the dorsal or convex valve of a very fine shell

which occurs in the Trenton Limestone in great numbers at Little Chaudiere

Falls, near the City of Ottawa,—at the 4th Chute of the Bonnechere, in the

County of Renfrew, and at the lower end of the Allumette Island, opposite

the Township of Westmeath, in the same county.

This species is of a semi-oval shape, and regularly convex or rounded

from near the centre of the dorsal valve the highest point being a little

nearer the hiu2:e line than the centre. The ears are somewhat deflected or

flattened. The ventral valve is regularly concave. The area is very large

on the ventral valve, and the foramen nearly closed by a deltidium. The

area is small on the dorsal valve. The surface is covered w^ith fine rounded

striae crowded close together, and crossed by fine concentric lines. In some

specimens in our possession which appear to belong to this species, there

are coarser striae at regular intervals, with six or seven of the smaller ones

between.

Fig. 2.

—

Strophomena filitexia, interior of ventral valve.

Fig. 2 shews the large " saucer-shaped" muscular cavity which form.s

the distinguishing character of the genus Strophomena. In the specimens
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we have seen, the ridges in this cavity are not so conspicuous as they arc in

this figure, which is taken from Hall's Palseontology. The length of the

hinore line or the straigrht side of this fossil is from an inch and a half to two

inches, while the height from beak to base is from one inch to an inch and a

half. The specific name appears to be from the Latin, ^Ivm^ a thread, and

tcxtum, woven, in allusion to the woven appearance of the striae on the shell.

This character is not always clearly seen. This species occurs only in the

Trenton Limestone, and is most numerous at the base of the formation

—

rarely in the upper part. For the technical terms used in this article, (see

articles 18 and 19.)

Fisr. 3. Fia:. 4.

Figs. 3 and 4.

—

Strophomena alternata, (Conrad.)

This species is one of the most common and frequently quoted of the

brachiopoda of the Lower Silurian rocks, and it is one of the most variable

in form. It is found both in England and America, and we shall therefore

give the descriptions of the pateontologists on both sides of the water, in the

hope that from the two the species may be recognized v/ith the more

certainty.

Professor Hall says that this shell is '^ broadly semi-oval ; length and

breadth about as 12 to 15 ; hinge line, in perfect specimens, a little longer

tliau the width of the shell, slightly reflected at the extremities, which some-

times become short acute ears ; cardinal area narrow, the callosity of the

ventral valve, nearly filling the triangular foramen of the dorsal

valve ; beak uniformly perforated with a minute circular opening

;

dorsal valve, depressed convex, sometimes more convex in the middle,

suddenly deflected near the margin, and flattened towards the cardinal

line ; ventral valve concave, gradually or sometimes suddenly inflected

towards the basal margin ; surface marked by five rounded radiating striae,

which alternate at unequal intervals with coarser ones ; striae increasing in

numbers towards the margin of the shell, crossed by fine elevated concentric

lines and a few imbricating lines of growth.

*• In this species the striae are usually of two sizes, the coarser and more

elevated ones having from four to six finer ones between them, the latter

increase in number as they recede from the apex, and one of them in the

centre of the fascicle becomes enlarged, and rises above the others. Some of

the specimens figured are strongly marked individuals where these chf^racters

are very distinctly preserved ; but there are many variations from the typo
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of the species, and some others where it is difficult to decide their true relations

when we have not a scries shewing their gradations."

Palaeontology of New York, vol 1, page 102.

Professor McCoy in describing the English specimens, says :
—

" This

species is longitudinally, semi-elliptical, or transversely subquadrate

;

receiving (ventral) valve gently convex along the middle, with a very short

mesial sulcus close to the beak, gently deflected at the side margins when

old; entering (dorsal) valve flat, or slightly concave, cardinal area very

narrow, inclined back at about 120°, surface of both valves radiated with

very fine linear thi-ead-like striae, separated by equally wide, flat, coarsely

punctured spaces, when partially decorticated; stria3 thicker and closer

together, when the surface is preserved ; stria3 of two, more or less distinct

sizes, usually three of the finer, between each pair of the larger ; the middle

subsequently increasing in size, and a new pair of small striee being mterca-

lated on each side ; about eighteen stri^ in the space of two lines, at six

lines from the beak ; interior of the valves marked with radiating external

striae, and with fery numerous obtuse granules, nearly corresponding with

the external punctures."

Sedgewick and McCoy's Palaeozoic Rocks of Great Britain, page 233.

This species is found in the Trenton Limestone abundantly, and alsoin

the Hudson River group. The specific name is from the Latin Alternates,

meaning alternated or changed by turns, in allusion to the difi'erent sizes of

the striae. It was originally placed in the genus strophomena by the

American geologists. Afterwards called a lepteim, both in Europe and

America, but since the recent more extended observations upon the internal

structure of these fossils, the genus Strophomena, as mentioned in a previous

article, has been restored. The terms receiving and entering valves, made

use of by Professor McCoy, are the equivalents of ventral and dorsal

valves, as now more generally used. When the Paleontology of Xew
York was written, these latter two terms were reversed in their meaning,

which accounts for the brackets in the above quotations.

Leptena deltoidea is another fossil very like S. Alternata above figured.

Its principal differences consist in its being usually more convex and

pointed in front, like Fig. 4, than rounded below, like Fig. 3. There are,

also, in most good specimens, a number of concentric wrinkles on the

surface of the shell. We have not yet ascertained whether this fossil should

be called a Lejotena or a Strophomena. It occurs in the Trenton Limestone

in many localities. The specific name is founded upon the form of the

fossil, approaching the triangular shape of the Greek letter delta.

Orthis pectinella has the ventral valve flat towards the margin, and

the dorsal valve convex, most prominent in the centre. The ventral valve

has a low area, which is almost at right angles with the plane of the shell.

The surface is marked by from 22 to 30 prominent, rounded, radiating ribs,

with wide spaces crossed by small elevated concentric lines. This shelly

when perfect, so that the ribs and concentric lines are well shewn, is a very

pretty and neat fossil. There are several others, which are either varieties
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of this or else closely related species. It occurs in the Trenton Limestone.

The specific name is Latin, Pcctinella, a little comb.

Fig. 5. Fig. 6. Fig. 7.

Fig- 8. Fig. 9. Fig. 10.

Fig. 5.

—

Orthis pedinella. Figs. 6, 7, 8, 9, and 10.

—

Orthis Lynx.

Orthis Lynx, (Eichwald) commonly called Delthyris or Spirifer lynx,

is a very common fossil in the Trenton limestone, at the City of Ottawa.

Its form is exceedingly variable, but it is, notwithstanding this, easily

recognized in all its shapes. The hinge line is straight, and often prolonged

so as to form short, acute ears. Its outline is semi-elliptical, or sub-quadrate,

and its surface bears a number of very strong radiating ribs. The ventral

valve has a deep sinus in which there are three or four ridges, while the

dorsal valve shews a corresponding mesial fold with four or five ribs. Figs.

9 and 10 are views of the bottom of the fossil, shewing the large sinus

in the margin. ITie beaks are about equally incurved, and the area is

narrow, a little largest on the ventral valve. This fossil, usually, has both

valves very much curved, and, in consequence, it sometimes approaches a

globular shape. It has more the appearance of a Spirifier than of an

Orthis, (see the figures of Spirifer radiatus, S. Sidcatus, and S. NiagarcnsiSf

Plate 2, in the 2nd number of this Journal, Figs, 3, 7, and 8) and it was

imtil lately, most commonly known as Spirifer lynx. It is now, however,

considered to be an Orthis. No species of Spirifer is described as existing

in the Lower Silurian rocks of North America, in any of the books within

our reach, and this shell, therefore, when met with in the Trenton limestone,

is easily recognised, as it is the only fossil in the formation which presents the

ears and other general external characters of that genus. The specific name

was probably derived from the resemblance which some of the specimens

bear to the head of a Lynx. The fossil is so variable in its form, that th»

figure of one specimen will not closely resemble others found in another

locality, and therefore we have given a number from all ofwhich the general

idea of the species may be formed.
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Fig 11. Fig. 12. Fig 13. Fig. 14.

Fig. 15. Fig. 16.

Figs. 11, 12, 13, 14, 15, 16.

—

Different specimens of Atrypa increbescen^

Atrypa increbescens may be considered the cliaracteristic species of this

genus for the Trenton Limestone, as it occurs abundantly in the rock m
numerous and widely separated localities, shewing that it swarmed through-

out the sea, which, during the period when this formation was deposited?

covered all the middle portion of North America. This shell varies greatly

in form, according to the age of the specimen^ Tli€ young individuals are

somewhat oval or triangular, and flat with the mesial fold and sinus, little

developed. The old specimens are globular, and approaching the shape of

figures 15 and 16. The dorsal or shorter valve has a deep sinus, with three or

four ribs in the bottom, while the ventral valve has an elevated fold, with

four or five. The number of radiating ribs is usually fifteen. The beak of

the ventral valve is in the younger specimens acute and erect, slightly

incurved at the point, but in the old shells closely hooked over the apex of

the dorsal valve. The radiating ribs are never subdivided, but continuous

from the base to beak, becoming more slender as they proceed upward.

—

They are crossed by imbricating zig-zag elevated lines, as seen in Figs. 15

and 16. This character
,^ however, is only seen in perfectly preserved shells.

Specimens are abundant, with the ribs well developed, but with little trace

of those lines. This species occurs in the Trenton Limestone.

Atrypa plena is a fossil which occurs abundantly in certain layers of

the chazy limestone, and very closely resembles A. increbescens. The

number of plications or radiating ridges is, however, from 16 to 20, while

A. increbescens has, at the most only about 15. The ridges are also shar per,

and they are not crossed by the imbricating lines of the former species.

There are four or five ridges in the bottom of the ventral sinus, and five or

six on the mesial fold. We have seen some beds of limestone composed of
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a dense mass of these fossils, packed closely together and well preserved.

Plenus, Latin, full, large or plentiful.
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ARTICLE 'XXS.W.—Natural History of the Wolf, {Canis Lupus,) and

its varieties.

Genus canis, (Linnaeus.)

Dental Formula.—Incisive, | ; Canine, j-\ ; Molar, 6 B

Generic Characters.—•* The three first in the upper jaw, and the

four in the lower, trenchant but small, and called also false molars. The

great carnivorous tooth above bi-cuspid, with a small tubercle on the inner

side, that below with the posterior lobe altogether tubercular, and two tuber-

culous teeth behind each of the great carnivorous teeth ;
muzzle, elongate

;

tongue soft ; ears erect, (sometimes pendant in the domestic varieties) ; fore

feet pentadactylous, (five-toed) ; hind feet tetradactylous, (four-toed) ; teats

both inguinal and ventral." *

Canis Lupus, (Linn.) The American Wolf.

There are several varieties of the American Wolf differing so much from

each other as to lead naturalists to suspect that they are distinct species, and

did not originate from the same primeval stock. They are all about the same

size, and band together in the same pack ; the Black, White, Grey, and Red
being often seen in the same company. The Grey Wolf, the variety most

common in Canada, bears a very striking resemblance to the European Wolf,

There are, however, differences which appear to be permanciit, and which

occur in all the varieties of American Wolves ,• the body is generally more

robust ; the legs shorter and the muzzle thicker and more obtuse in the

latter. Audubon and Backman state that " they have examined a number
of European Wolves, and although there were great differences between the

various specimens, they were not able to satisfy themselves that the American
Wolf is the largest, as supposed by other authors. They regard them as

about the same size, and as exhibiting only varieties, not specific differences.

The body of the American Grey Wolf is long and gaunt ; muzzle elongated^

and somewhat thicker than that of the Pyrenean Wolf ; head thick ; nose

long ; ears erect and conical ; eyes oblique, as is the case in all true wolves

—

pupil of the eye circular ; tail straight, and bushy. The animal does not curl

it over the back like a dog. '

" Behind the cheek there is a bunch of hairs, which look like a collar.

The hairs are of two kinds, the longer coarse and rigid, the under fuf soft

and woolly ; whiskers very few, and coarse and rigid ; nails long, slightly

arched. The long hairs, from their roots, for one third of their length, are

yellowish white, then a broad band of brown follows, succeeded by yellowish

brovv^n, and the tips are black. The under fur is ashy brown. On the under

surface the long hairs are white, nearly to the roots.

" The general appearance of the upper surface is dark brindled grey,

with an indistinct dorsal line a little darker than the colour of the sidest,

* Audubon & Bachman's Quadrupeds of America^ vol. 2, page 1S6»

14
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The under parts are dull white.

Nostrils black ; from the nose towards the eyes, reddish yellow. Th&

outer surface of the ears, and ontsides of hind legs, from the hip to the knee-

Joint, are also reddish yellow. The whiskers are black.

Dimensions.

Feet. Inches^

TiCngth from point of nose to root of tail 4

Length of tail, (vertebrse) 1 1

Length of tail to end of hair 1 5

Heidit of ear 4

Breadth of ear 3

From nose to end of slmll ll}^

From the eye to point of nose 5

Shoulder to longest nail 2 4

Longest upper canine tooth If^

Length of the hair on the back, 3 to 4 inches." *

The above are the dimensions and description of a Grey "Wolf, and so

iar as form and dimensions are concerned, they apply nearly to the other-

varieties. The wolves of America are classified as follows :

—

1. Cams [lupus,) griseus.—The Grey ^\''olf, characters as above.

2. Canis [lupus,] ater.—The Black American Wolf, size and shape of

grey wolf, but black.

3. Ca7iis [lupus,) albums.—The "Wliite American Wolf, size and shape-

of the grey wolf, fur over the whole body of a yellowish white colour, with a

slight tinge of grey on the nose.

4. Canis [lupus,) rufus.—The Eed Texan Wolf, shape of the common

gtey wolf, but color varied with red and black above, lighter beneath ; end

of tail black. Most common in Texas.

5. Canis latrans.—^The Barking or Prarie Wolf, intermediate m size

between the grey wolf and the common fox
;
greyish, varied with black, with

a sti-aight bushy tail. Inhabits the western prarie&.

The last is considered, we believe, decidedly a distinct species, but the

other four are thought, to be all only varieties of the same. The genus

(
Canis) is remarkable for the endless differences in size and form of the

animals classified within it, as may be witnessed in the domestic species.

—

(Canis familiaris,) which a&ords permanent races of every size, from three

inches in height and four inches long, to four feet in height and six feet long.

Neither does this difference consist in size alone, but in the form and propor-

tion of the parts. There is more difierence in form between the head of a

bulWog and a grey-hound, than there is between that of the bull-dog and

lien. Yet all the domesticated dogs are at present regarded by many good

naturalists as descended from the same stock. The variety of characters

among the wild dogs are also great in the same species, but not so great a&

among those subjected by man.

* Audubon & Baclunan, rol, 2, page 2S0,
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The following particulars concerning the habits of the Wolf have been

kindly noted for us by A. Dickson, Esq., of Kingston, who at one period of

his active life was as well known for his love of the chase, as he has since

become distinguished for his enthusiasm in the cause of Geology and Natural

History generally :

—

" The Canadian Wolf is a cruel, savage, cowardly animal, with such a

disposition that he will kill a whole flock of sheep merely for the sake of

gi'atifying his thirst for blood, when one or two would have been sufficient

for his wants. I have always found them the most cowardly of animals,

—

when caught in a trap, or wounded by a gun, or when cornered up so that

they could not escape, I invariably killed them with a club or tomahawk, and

t never met with any resistance. It is true I have seen them show some

boldness ifa number ofthem had run down a deer when I attempted to drive them

away, yet I have always seen them give way if a shot were fired amongst

tliem. They are frequently killed on the road when unable to get into the

deep soft snow from weakness. They sometimes so gorge themselves upon a

deer that they are helpless, and can be killed with an axe or club. The

w^olves are very destructive upon the deer, and Imnt them singly or in packs,

both in summer and winter. If water be near, the deer when hunted, makes

for it, as he has a better chance of escape from being able to swim faster and

with more ease than the wolf, as it generally loses some time before it strikes

the deer track, where he again takes to the land, as he almost invariably

swims either up or down the river instead or crossing direct ; indeed, he will

sometimes come on shore on the same side, thereby throwing the wolf off the

track ; and, if there happen to be weeds or brush about the bank, the deer

will often sink himself so that nothing but part of his head will be above

water. The wolf then has its chase for nothing, but in the winter season

when the deer goes upon the ice the wolf makes a short chase of it, as the

deer slips and falls down every bound he makes upon the glare ice. But if

the deer take to a rapid, suf&ciently deep to sweep the w^olf offhis feet, and

not so deep but that the deer can stand or walk, the chances then are that a

strong buck may kill the wolf by striking him with his fore hoofs. I have

lost several good dogs in the same manner. In these cases the deer shows

great tact in either striking his enemy, or leaping aside and allowing the

wolf to be swept past by the current. In winter when there is not a crust

sufficiently strong on the snow to carry the wolf, great numbers perish from

hunger
;

if it were not for that, they would soon become so numerous that the

country would be overcome by them.

'' Wolves are often shot, but the most successful way of destroying them
is by the trap or poison

; since strychnine has been used, a great many have
been destroyed in the settlements where they commit depredations. They
have been known to kill weak horned cattle two years old, when not pro-

tected by older cattle. They have also been known to kill yearling colts.

" One day in travelling along a path, a fine Indian dog I had with roe

made a sudden dash to one side after some game, and 1 sat down to e^tsome-

Uihig, when all of a sudden my dog upset me, when I recovered my equilibrium
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my first impulse was to punish the dog, which was still clinging to me
in fear. I looked round and beheld a monstrous wolf, within a few feet of

me. From these attitudes, I felt convinced the dog had started the wrong

game and had caught a tartar, he soon retired, and upon examining the dog

his hind parts were covered with saliva from the wolf's mouth. I immedi-

ately went on, as it commenced snowing, and followed his track for twelve

miles before he left the path. The dog was a brave one, yet I could not

keep him from my feet the whole of that distance ; many dogs will attack a

bear that cannot be got to look at a wolf, although well backed by

numbers."

The following is from the English Cyclopaedia :

—

" Sir John Kichardson, in the ' Fauna Boreali-Americana,* observes

that the Common Wolves of the Old and New Worlds have been generally

supposed to be the same species—the Canis Lupus of Linnaeus. The

American naturalists have indeed, he remarks, described some of the northern

kinds of wolf as distinct ; but it never seems to have been doubted that a

wolf possessing all the characters of the European Wolf exists within the

limits of the United States. He then goes on to point out that the wolf to

which these characters have been ascribed seemed to be the Large Brown

Wolf of Lewis and Clark ; and, according to them, it inhabits not only the

Atlantic countries, but also the borders of the Pacific and the mountains

which approach the Columbia River, between the great falls and rapids, but

is not found on the Missouri to the westward of the Platte. Richardson

remarks that he had seen none of these Brown Wolves.

" In the *' New Description of Virginia,' (1640) wolves are mentioned

among the beasts found there ; and Lawson notices the Wolf of Carolina,

and thus describes him :
—" The Wolf of Carolina is the dog of the woods.

The Indians had no other curs before the Christians came amongst them.

They are made domestic. When wild, they are neither so large nor fierce

as the European Wolf. They are not man-slayers, neither is any creature in

Carolina unless wounded. They go in great droves in the night to hunt

deer, which they do as well as the best pack of hounds ; nay, one of these

will hunt down a deer. They are often so poor that they can hardly run.

—

When they catch no prey they go to a swamp, and fill their belly full of mud

;

if afterwards they chance to get anything of flesh, they will disgorge the mud

and eat the other. When they hunt in the night, and there are a great many

together, they make the most hideous and frightful noise that ever was heard.

The fur makes good mufls. The skin, dressed to a parchment, makes the

best drum-heads, and if tanned makes the best sort of shoes for the summer

countries."

" Catesby says :
—" The wolves in America are like those of Europe

in shape and colour, but are somewhat smaller. They are more timorous,

and not so voracious as those of Europe. A drove of them will fly from a

single man, yet in very severe weather there have been some instances to the

contrary. Wolves were domestic with the Indians, who had no other doga

before those of Europe were introduced, since which the breed of wolves and



Natural History of the Wolf. 215

European dogs are mixed and become prolific. It is remarkable that the

European dogs that have no mixture of wolfish blood have an antipathy to

those that have, and worry them whenever they meet. The wolf-breed act

only defensively, and, with his tail between his legs, endeavours to evade the

other's fury. The wolves in Carolina are very numerous, and more destruc-

tive than any other animal. They go in droves by night, and hunt deer like

hounds, with dismal yelling cries."

" Sir John Kichardson gives a minute description of the Canis Lupus

occidentalism American Wolf, the Missouri Wolf of Lewis and Clark, and

states that he does not mean to assert that the differences existing between

it and its European congener are sufficiently permanent to constitute them,

in the eye of the naturalist, distinct species. The same kind of ditferencet

»

he observes may be traced between the foxes and native races of the domestic

dog of the New World and those of the Old ; the former possessing finer,

denser, and longer fur, and broader feet, well calculated for running on the

snow. These remarks were elicited by a comparison of living specimens of

American and Pyreneau wolves ; but he had not an opportunity of ascertain-

ing whether the Lapland and Siberian wolves, inhabiting a similar climate

with those of America, had similar peculiarities of form, or whether they

differed in physiognomy from the w^olf of the south of Europe. He therefore

considered it uuadvisable to designate the northern wolf of America by a

distinct specific appellation, lest ho should unnecessarily add to the list of

synonyms. The word occidentalis, which is affixed to the Linnaean name of

Canis Lupus, is, he tells us, to be considered as merely marking the geogra-

phical position of that peculiar race of Wolf.

" This animal is very common throughout the northern regions of

America, but more or less abundant in different districts. ^' Their foot-

marks," says Eichardson, " may be seen by the side of every stream, and a,

traveller can rarely pass a night in these wilds without hearing them howling

around him. They are very numerous on the sandy plains which, lying to

the eastward of the Eocky Mountains, extend from the sources of the Peace

and Saskatchewan rivers towards the Missouri. There bands of them hang

on the skirts of the buffalo (bison) herds, and prey upon the sick and strag-

gling calves. They do not, under ordinary circumstances, venture to attack

the full-grown animal ; for the hunters informed me that they often see wolves

walking through a herd of bulls without exciting the least alarm ; and the

marksmen, when they crawl towards a buffalo for the purpose of shooting it,

occasionally wear a cap with two ears, in imitation of the head of a w^olf,

knowing from experience that they will be suffered to approach nearer in that

guise. On the Barren-Grounds through which the Coppermine Eiver flows

1 had more than once an opportunity of seeing a single w^olf in close pursuit

of a reindeer
; and I witnessed a chase on Point Lake when covered witli

ice, which terminated in a fine buck reindeer being overtaken by a large

white wolf, and disabled by a bite in the flank. An Indian, who waa
concealed on the borders of the lake, ran in and cut the deer's throat with

his knife, the wolf at once relinquished his prey and sneaked off. In the
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chase the poor deer urged its flight by great bounds, which for a tiiiic

exceeded the speed of the wolf; but it stopped so frequently to gaze on its

relentless enemy, that the latter, toiling on at a * long gallop' with its tonguo

lolling out of its mouth, gradually came up. After each hasty look the poor

deer redoubled its efforts to escape ; but, cither exhausted by fatigue or

enervated by fear, it became, just before it was overtaken, scarcely able to

keep its feet."

" The same author observes that the wolves destroy many foxes, which

they easi'y run down if they perceive them on a plain at any distance from

their hiding-places
; and he relates that in January, 1827, a wolf was seen to

catch an Arctic Fox within sight of Fort Franklin, and although immediately

pursued by hunters on snow-shoes, it bore off its prey in its moutli without

any apparent diminution of its speed. The same wolf, he adds, continued for

some days to prowl in the vicinity of the fort, and even stole fish from a

sledge which two dogs were accustomed to draw home from the nets without

a driver. As this kind of depredation could not be allowed to go on, the

wolf was waylaid and killed. It proved to be a female, which accounted for

the sledge-dogs not having been molested. He further states that the buffalo-

hunters would be unable to preserve the game they kill from the wolves if

the latter were not as fearful as they are rapacious. The simple precaution

of tying a handherchief to a branch, or of blowing up a bladder and hanging

it so as to wave with the wind, is sufficient to keep herds of wolves at a

distance. At times, however, he says that they are impelled by hunger to

be more venturous, and that they have been known to steal provisions from

under a man's head in the night, and to come into a traveller's bivouac and

carry off some of his dogs. " During our residence in Cumberland House in

1820," continues Sir John, '' a wolf, which had been prowling round the fort,

and was wounded by a rausket-ball and driven off, returned after it became

dark, whilst the blood was still flowing from its wound, and carried off a dog

from amongst fifty others, that howled piteously, but had not courage to

unite in an attack on their enemy. I was told of a poor Indian woman who

was strangled by a wolf, while her husband, who saw the attack, was hasten-

ing to her assistance ; but this was the only instance of their attacking human

life that came to my knowledge. As the winter advances and the snow

becomes deep, the wolves, being no longer able to hunt with success, suffer

from hunger, and in severe seasons many die. In the spring of 1826 a large

gi'ay wolf was driven by hunger to prowl amongst the Indian huts which

were erected in the immediate vicinity of Fort Franklin, but not being

successful in picking up aught to eat, it was found a few days afterwards

lying dead on the snow near the fort. Its extreme emaciation and the

emptiness of its intestines showed clearly that it died from inanition."

" We learn from the same excellent authority that the American Y^olf

burrows, and brings forth its young in earths with several outlets, like those

of a fox. Sir John Richardson saw some of their burrows on the plains of

the Saskatchewan, and also on the banks of the Coppermine River. The

number in a litter he states to vary from four or live to eight cr nine. Aftei-
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yeferrrag to the instances recorded in the narratives of Captain Parry and

'Captain Franklin of the association of the female wolves with the domestic

•dog-, he relates that he was informed that the Indians endeavom' to improve

their sledge-dogs by crossing the breed with wolves, and he adds, that the

resemblance between the northern wolves and the domestic dog of the Indians

is so great, that the size and strength of the wolf seem to be the only differ-

ence. " I have more than once," says he, " mistaken a band of wolves for

tlie dogs of a party of Indians ; and the howl of the animals of both species

is prolonged so exactly in the same key, that even tlie practised ear of an

Indian fails at times to discriminate them."

" Captain Lyon gives the following account of the Esquimaux wolf trap.

It is made of strong slabs of ice, long and narrow, so that a fox can with

difficulty turn himself in it, but a wolf must actually remain in the position

in which he is taken. The door is a heavy portcullis of ice, sliding in two

well-secured grooves of the same substance, and is kept up by a line, which,

passing over the top of the trap, is carried through a hole at the furthest

extremity ; to the end of the line is fastened a small hoop of whalebone, and

to this any kind of flesh-bait is attached. From the slab which terminates

the trap, a projection of ice, or a peg of wood or bone, points inwards near

the bottom, and under this the hoop is lightly hooked ; the slightest puli at

the bait liberates it, the door falls in an instant, and the wolf is speared where
ihe lies."

Fossil Cani(J(e.

" The remains of the Dog and Wolf have been found in Great Britain.

If there were no historical records to prove that tl-^ wolf was once an

inhabitant of these islands, its abundant remains would testify to the fact.

—

They were not present in any considerable number in the Bone-Caves of

Kirkdale, which were so diligently examined by Dr. Buckland, but they have

been found at Pavilaud in Glamorganshire, and at Overton near Plymouth.

After alluding to the difficulty which was more particularly expressed by
Cuvier of distinguishing between the Wolf and the Dog, Professor Owen
referring to some specimens from Kent's Hole says :

—" The more important

points of concordance between the skull from Kent's Hole and those of the

existing wolf leave no reasonable ground for doubting their specific identity
;

and the naturalist who does not admit that the dog and the wolf are of the

same species, and who might be disposed to question the reference of the

British Fossils described in the present section to the wolf must in that case

resort to the hypothesis tliat there formerly existed in England a wild variety

of dog having the low and contrr.^ted forehead of the wolf, and which had

become extinct before the records of the human race. The conclusion

however to which my comparison of the fossil and recent bones of the large
Canidoz have led me is, tb.;t the wolves which our ancestors extirpated were
of the same species as those Avhich, at a much more remote period, left their

bones in the limestone caverns by the side of the extinct bears and hyaenas."
" Recognisable remains of the Dog have however been obtained from

Bone-Caves. Dr. Schmerling has described and figured an almost entire
skull, two right rami of lower jaws, a humerus, ulna, radius, and some smaller
bones, .mdicating two varieties of the domestic dog, from some Bone-Caves
near Liege."
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AETICLE XXXY.—On the Foxes of British North America,

Gexus Yulpes, (CuNier.)

Dental Formula.—Incisive, ^ ; Canine, |—| ; Molar, -f-f.—42.

Generic Characters.—Muzzle pointed
;
pnpil of the eyes forming a

vertical fissure ; upper incisors less curved than iu the genus

Caxis ; tail long, bushy and cylindrical.

The arrangement of the teeth and the general osteological structure of

the Wolves, Foxes, Domestic Dogs, and Jackals, are the same, and shew them

all to be members of a single natural family, capable nevertheless of being

subdivided into several inferior groups or genera. The foxes are distinguished

by their lengthened muzzles, round heads, erect and triangular ears, long

body, short limbs, and long bushy tail. The pupil of the eye also becomes

elongated or linear iu the day time, although they ai-e nearly circular durmg

the day. *

Audubon & Bachman remark that the " animals of this genus generally

are smaller, and the number of species known greater, than among the wolves

;

they diffuse a foetid odour, dig, burrows, and attack none but the weaker

quadrupeds, or birds, &c.

" The characters of this genus differ so slightly from those of the genus

Canis, that we are induced to pause before removing it from the subgenus

in which it had so long remained. As a general rule, we are obliged to

admit that a large fox is a wolf, and a small wolf may be termed a fox. So

inconveniently large, however, is the list of species in the old genus Canis,

that it is, we think advisable to separate into distinct groups such species aa

possess any characters different from the true wolves.

" Foxes, althoudi occasionallv seen abroad during the dav. are nocturnal

in their habits, and their character is marked by timidity, suspicion and

cunning. Nearly the whole day is passed by the Fox in concealment, either

in his burrow under ground, in the fissures of the rocks, or in the middle of

some large hollow tree top, or thick pile of brush-wood, where he is well

hidden from any passing enemy.

" During the obscurity of late twilight, or in the darkness of night, he

sallies forth in search of food ; the acuteuess of his organs of sight, of smell,

and of hearing, enabling him in the most murky atmosphere to trace and

follow the footsteps of small quadrupeds or birds, and pounce upon the hare

seated in her form, or the partridge, grouse, or turkey, in their nests.

'• Various species of squirrels, field rats and moles, afford him a rich

repast. He often causes great devastation in the poultry yard ; seizes on

the goose whilst grazing along the banks of the stream, or carries off the

iamb from the side of its mother.

'• The cautious and wary character of the Fox, renders it exceedingly

* English Encyclopaedia of Natural History, vol. 4, page 1234.
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difficult to take him in a trap of any kind." * It is however practicable to

take the most wary fox in a steel trap, provided it be carefully concealed."

The period of " gestation continues from 60 to 65 days. The cubs are

from 5 to 9 in number, and like young puppies are born with hair, and are

blind at birth. They leave their burrows generally when three or four

months old, and in all predatory expeditions, each individual goes singly and

plunders on his own account and for his own special benefit.

" The generic name is derived from the Latin word Vulpes, a Fox.

" There are about twelve well known species belonging to the genus

—

five of which exist in North America." f

The North American species are the following :

—

1. The Red Fox, [Vulpes fulvus,) of which the Black Fox, Silver Grey

Fox, and Cross Fox, are considered varieties. Common in all the British

Territories of North America.

2. The Arctic Fox,
(
Vulpes lagopus,) inhabits the Arctic Regions,

Hudson's Bay, Labrador, and Siberia. They do not range so far south as

Canada.

3. The Grey Fox, {Vulpes Virginianus,) inhabits the Southern States,

where it is abundant. It is doubtful whether this fox has ever been seen so

far north as Canada.

4. The Swift Fox or Kit Fox, {Vulpes velox,) is a small animal similar

to the Red Fox, but only one half of the size. Inhabits the prairies east of

the Rocky Mountahis and the plains of the Columbia River.

5. The Jackall Fox,
(
Vulpes Utah,) is larger than the Red Fox, with

a black throat and belly, and greyish brown above. Inhabits the Rocky

Mountains, and probably ranges in the British Territories.

Of all these, the Red Fox is the most widely distributed throughout

North America, and may therefore be considered as the reigning race among

the Foxes of this continent. The following is the systematic description

given by the eminent naturalists from whose works we have quoted :

—

•

Vulpes fulvus, (Desm.) The American Red Fox.

Specific ChapvACtees.—" Fur reddish or fulvous ; beneath the neck

and belly white ; chest grey ; front part of the fore legs and

feet, black ; toes fulvous ; tip of the tail, white.^^ {Fulvus,)

Latin, of a yellow or reddish colour.

" This animal bears so strong a resemblance to the European Fox,
(
Vulpes

vulgaris,) that it was regarded as the same species by early naturalists.

No one, however, who will compare specimens from both countries, can havo

tt doubt of their being very distinct. Our Red Fox is a little the largest, its

legs are less robust, its nose shorter and more pointed, the eyes nearer

together, its feet and toes more thickly clothed with fur, its ears shorter, it

has a finer and larger brush, and its fur is much softer, finer, and of a brighter

colour.

* Audubon & Bachman, vol. 1, pages 44 and 45.

f Idem, page 45.
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" It stands higher on its legs than the Grey Fox, [V. Virginianus,) and

its muzzle is not so long and acute as in that species. It is formed for

lightness and speed, and is more perfect in its proportions than any other

species in the genus with which we are acquainted.

" The liair on the whole body is soft, silky, and lustrous ; the ears are

clothed with short hairs on both surfaces, and the feet and toes are so clothed

with hair that the nails are concealed. The body of this species has a strong

musky smell, far less disagreeable than that either of the skunk or mink. It

becomes less offensive in a state of domestication.

Colour.—" Point of nose, outer extremity of ears, and outer surfaces

of legs below the knees, black ; forehead, neck, flanks, and back, bright

reddish, and a little deeper tint on the back and fore-shoulders ; around the

nostrils, margins of the upper jaw, and chin, pure white ; throat, breast, and

a narrow space on the under surface, dingy white ; extreme end of brush,

slightly tipped with white ; inner surface of ears, and base on the outer

surface, yellowish. The hair on the body is of two sorts ; long hairs

interspersed among a dense coat of softer, brighter, and more yellowish fur

;

on the tail the longer interspersed hairs are more numerous, and many of

them are quite black, giving the tail a more dusky appearance than the rest

of the body.

" In addition to the distinct varieties of this species, the Black and

Cross Fox, we have seen some shades of difference in colour in the red variety.

In some, the colours on the back are considerably darker than in others.

—

We have seen several with the nose and chin nearly black, and in others the

vrliite tip at the tail is replaced with black."

Dimensions.

Feet. luchffl.

From point of nose to root of tail 2 6

Tail, (vertebras) 1 1

To end of hair 1 5

Heiarht at shoulders 1 1

Height of ears posteriorly 2^^

The above description of the Red Fox is taken from Audubon and

Bachman's Quadrupeds of North America, vol. 2, page 269, and in their

account of the habits of the animal, the authors state that it is seldom or

never to be met with south of the States of Kentucky and Tennessee. They

frequent the coast of New Jersey in great numbers, where they find an

abundance of food amonq- the wild fowl, upon which they spring while they

are asleep upon the ponds and creeks near the shore, but more particularly

from the numerous wounded fowl which escape from the numerous gunners

;

also crabs and fish which are thrown up dead by the surf, and rabbits, and

wading birds, in the summer.

Its habits in Canada are too well known to need any lengthened

description here. It preys upon all the smaller productions of the farm-yard,

and bears as bad a character here as its near relation the English Fox, the

hero of many a fireside tale, has borne for ages in the olden world. That
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the Pox is a most accomplished mouser, we know from our own personal

observations. A few years ago, in the Township of Gloucester, near Ottawa,

we shot a female fox which was at the time running across a meadow near

the forest, and at a distance from the farm house. It was sunrise one morn-

ing about the middle of the month of May, and we fired at the animal at a long

rifle range, more with the thought of frightening than with the hope of killing

it. By chance, however, the ball took effect, and the Fox dropped suddenly

dead. It had been stricken through the heart. Upon examination we found

it to be a female who had spent perhaps the greater portion of the night in

collecting food for her young. In her mouth were seven meadow mice and

two small shrews, of what species we did not then think of ascertaining. It

appears to us that these small quadrupeds must be much more rare in the

spring than in the autumn, and that a single fox could collect so many in one

excursion is a proof of their excellent capacity for hunting. It is probable

that after she had caught one she left it in some safe place while she sought

out and captured another, which she deposited along with the first, and then

caught others. They were all lying lengthwise across her mouth, their tails

and heads projecting more or less from between her lips. Had we known

her mission, we certainly would have allowed her to pass without molestation.

It is said, however, that both parents hunt for their young, and perhaps

therefore the orphan family in this instance was not left totally destitute.

The Eed Fox will catch birds, both by lying in wait for them and by

trailing them up in the manner of a pointer dog, until watching an oppor-

tunity he can pounce or spring upon them. Audubon relates the following

of a Grey Fox, and states that the Red Fox will hunt in the same way :

—

" On a cold, drizzly, sleety, rainy day, while travelling in Carolina, we

observed a Grey Fox in a field of broom-grass, coursing against the wind,

and hunting in the manner of a pointer dog. We stopped to witness his

manoeuvres, suddenly he stood still, and squatted low on his hunches ; a

moment after he proceeded on once more, but with slow and cautious steps

;

at times his nose was raised high in the air, moving about from side to side.

At length he seemed to be sure of his game, and went straight forward,

although very slowly, at times crawling on the earth ; he was occasionally

hidden by the grass, so that we could not see him very distinctly ; however,

at length we observed him make a dead halt. There was no twisting or

horizontal movement of the tail, like that made by the common house cat

when ready to make a spring ; but his tail seemed resting on the side, whilst

his ears were drawn back and his head raised only a few incl .os from the eartli

;

he remained in this attitude nearly half a minute, and thi^n made a sudden

pounce upon his prey ; at the same instant the whirring of the distracted

covey was heard, as the affrighted birds took wing; two or three sharp

screams succeeded, and the successful prowler immediately passed out of the

field with an unfortunate partridge in his mouth, evidently with the intention

of seeking a more retired spot to make a dainty meal. We had a gun with

us, and he passed within long gun shot of us. But, why wound or destroy

him. He has enabled us for the first time to bear witness that he is not only
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a dog, but a good pointer in the bargain ; he has obeyed an impulse of

nature, and obtained a meal in the manner in which it was intended by the

wise creator that he should be supplied. He seized only a single bird, whilst

man, who would wreak his vengence on this poacher among the game, is not

satisfied till he has killed half the covey with the murderous gun, or caught

the whole l^reed in a trap, and wrung off their necks in triumph. Condemn
not the Fox too hastily

; he has a more strikingly carnivorous tooth than

yourself, indicating the kind of food he is required to seek ; he takes no
wanton pleasure in destroying the bird, he exhibits to his companions no
trophies of his skill, and is contented with a meal ; whilst you are perhaps
not satisfied when your capacious bird bag is filled." *

We have often seen the Red Fox in C:anada hunting mice or birds in the

fields, and at once recognise the truthfulness of the above picture. We have
Irequently observed his tail erected perpendicularly at the moment, and
during the act of springing on his prey, a habit which gives him a grotesque

and somewhat ridiculous appearance.

As to the speed of the Red Fox, it is said that in the open plains in the

Western States, thirty gentlemen with one hundred hounds chased one for

thirteen hours, when the horses and the whole pack of hounds were broken

down, and the chase abandoned. These Foxes do not run so swiftly in

Canada, and Sir John Richardson says they do net possess the wind of the

English Fox. " It runs, says Sir John, for about a hundred yards with

great swiftness, but its strength is exhausted in the first burst, and it is soon

overtaken by a wolf or a mounted horseman. It may be that the animals of

this species inhabiting the prairies or open forests of the West, are more

accustomed to long flights, and therefore by natural habit better coursers

than those of the denselv wooded regions.

The Red Fox digs an extensive burrow in a sandy or gravelly bank,

and provides it with a number of entrances, opening out to the surface in

different directions. To this retreat he flies when pursued, and when the

underground galleries are near the surface may be dug out, the sportsman

first stopping up all the openings to prevent his escape.

The young are from four to six at a birth, and are brought forth in the

early part of the spring.

The geographical distribution of the animal appears to be from the

Hudson's Bay Territories lying north of Canada, south to Kentucky, and in

a westerly direction from Labrador, across the continent to the Russian

aettlemeuts.

* Audubon & Bachman, vol. 1, page 165.
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YuLPEs FuLvus, [Var Argentatus,) The Silvery Grey or Black Fox.

Characters.— Size of the Red Fox ; body, silvery black; tip of tail,

white; [Argentatus,) Latin, silvery.

The Silver Grey or Black Fox is considered a variety of the Red Fox,

and is chiefly distinguished by his colour and the remarkable richness and

beauty of his fur. The following is a full description of a specimen from the

Hudson's Bay Territories :

—

" Body clothed with two kinds of hair ; the longest or outer hair extends

in some parts two inches beyond the under or shorter fur, especially on the

neck, beneath the throat, behind the shoulders, along the flanks, and on the

tail ; this hair is soft, glossy, and finer than even that of the pine marten.

" The under fur is unusually long and dense, measuring in some places

two inches, and is exceedingly fine, feeling to the hand as soft as the finest

Beorisland cotton ; this under fur surrounds the whole body, even to the tail,

on which it is a little coarser, and has more the appearance of wool ; it is

shortest on the legs and forehead, and least dense on the belly ; the hairs

composing this fur, when viewed separately, exhibit a crimped or wavy

appearance ; on the ears and nose scarcely any long hairs are to be seen,

these parts being thickly clothed with fur.

" The soles of the feet are so thickly clothed with fur, that no callous

spots are visible.

" The under colour is uniformly, blackish, brown, or chocolate ; the long

hairs are brown at their roots, then silver grey, and are broadly tipped with

black ; the hairs on the neck, and on the dorsal line extending to the root of

the tail, are black, forming a broad black line at the neck, which narrows

towards the tail.

" Chin, throat, and whole under surface, brownish black ; a tuft of

white hairs on the neck, near the chest ; another white tuft near the umbilicus

;

upper parts, glossy, silvery, black ; sides sprinkled with many shining white

hairs, w'liioh produce a somewhat hoary appearance ; tail brownish black, to

rear the extremity, where it is broadly tipped with white.

Dimensions.

Feet. Inches.

Nose to root of tail 2 5

Length of tail 1 7

Height of ear 2}^

From nose to end of ear stretched back 8}^

From nose to eyes 8^/3

The rich and beautiful fur of the Silver Grey Fox is not used in this

tiountry. Only the luxurious nobles of Russia and other parts of Europe

indulging in material so costly. A single skin of the first quality is here

£25, and when it reaches its final destination in the markets of the Eastern

world is perhaps sold for from 50 to 100 guineas. It is by no means

iibundant. Sir John Richardson states that upon an average, only four or
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five of these skins are procured in a season at any one of the posts in the fur

countries.

This Fox presents considerable variations, both in size and colour.

—

Some of them are brilliant black, "with the exception of the end of the tail,

which is invariably white. Other specimens are bluish grey, and many are

tinged with a ciuerous colour on the sides ; it perhaps is most commonly

obtained, with parts of its fur hoary ; the shiny black coat being thickly

interspersed with white or silvery blue tipped hairs.

Three years since, in the spring of 1853, Mr. Clarke, of the Township

of Osgoode, near the City of Ottawa, discovered a burrow of Silver Grey

Foxes in that Township, and succeeded in capturing two of the young ones.

His dog caught one of the old ones, and Mr, Clarke endeavoured to secure

it, but it bit him so severely that he was obliged to let it escape. One ofthe

young animals was intensely black over every portion of his body, except the

point of his tail, in which there were a few white hairs only. The other was

a. beautiful silver gi-ey. This fact proves that the Silver Grey Fox and the

Black Fox are only varieties of the same species, since both, in this well

authenticated iiiStance, were the progeny of the same parents and at the

same birth. These two animals were exhibited with some other animals by

the members of the Mechanics Institute and Athenaeum, at their exhibition

an the occasion of the visit of Lord Elgin in 1853. They were afterwards

purchased by Mr. J. Dennison, Fur Dealer in Ottawa, for £15. The Silver

Grey hung himself with his chain, and the Black one, owing to his having

en more than one occasion nearly succeeded in making his escape, was killed.

Mr. Dennison informs us that he afterwards sold the two skins for £30. He
is a fortunate trap-^er who can display among the contents of his pack a couple

of good Silver Grey Foxes.

This Fox is chiefly found in the colder portions of the British Territories.

They are only rarely to be met with south of the St. La^\Tence.

The Grey Fox of the Southern States (Vulpes Yirginianus,) in a very

different animal, and its fur is not so valuable. There is no fur produced in

North America so precious as that of the Silver Grey Fox. The habits of

the animal appears to be in no respect different from those of the Common

Red Fox.

VuLPES FULVUS, (vflr. decussatas,) The Cross Fox.

Characters.—A c/ass on the neck and shoulders, and a longitudinal

s'ripe on the muler surface black ; [Decussatus) Latin,

crossed.

Sir John Eio^ardson, and in fact most naturalists, hunters, and Indians,

resrard the Cross Fox as a mere varietv of the Red Fox. He says I found on

inquiry that the gradations of colour between characteristic specimens of the

Cross and Red Fox, are so small that the hunters are often in doubt with

respect to the proper denomination of the skin ; and I was frequently told,

" this is not a cross Fox yet, but becoming so." It is worthy of remark,

moreover that the European Fox (Tw/pe5 vulgaris,) is subject to similar
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varieties, and that the Canis crucigera of Gesner, differs from the latter

animal in the same way that the American Cross Fox does from the E-cd

one.

The Cross Fox is frequently taken in Canada, and differs only from the

ti'ue Red Fox in the fur being of a finer quality, and the presence of a cross

ujion the shoulders. The following is a full description :

—

" Form agrees in every particular with that of the Common Red Fox

;

fur rather thick and long, but not thicker or more elongated than in many

specimens of the Red Fox that we have examined ; soles of the feet densely

clothed with short woolly hairs, so that the callous spots at the roots of the

nails are scarcely visible ; a black longitudinal stripe more or less distinct on

the under surface.

Colour,—" Front of the head and back, dark grey ; the hairs being

black at the roots, yellowish white near the ends, and but slightly tipped

with black, so that the light colour of the under part of each hair showing

through gives the surface a grey tint, with these hairs a few others are mixed

that are black throughout their whole length.

" The soft fur beneath these long hairs is of a brownish black ; inner

surface of ears and sides of the neck from the chin to the shoulders, pale

reddish yellow ; sides behind the shoulders towards the top of the back,,

slightly ferruginous ; fur underneath the long hair, yellowish ; tail, dark

brown ; fur beneath, the long hairs yellowish at base, broadly tipped with

black ; a line along the under surface for half its length, and broadest at its

termination, black ; a few white hairs intermixed, but not a suSicient number

to alter the general colours. The yellowish tint on each side of the neck and

behind the shoulders is divided by a longitudinal dark brown band on the

back, crossed at right angles by another running over the shoulders and

extending over the fore legs, forming a cross. There is another cross yet

more distinctly marked upon the chest ; a black stripe, extending downward

from the throat toward the belly, being intersected by another black line

which reaches over the chest from the inside of one fore-leg to the other.—
Hence the name of this animal does not originate in its ill nature, or by reason

pf its having any peculiarly savage propensity, as might be presumed, but

from the singular markings we have just described." *

The habits of this animal are the same as those of the Red Fox. It is

not so common, and its skin is worth in the market about three timea as

much.

The three foxes described in the preceding pages are all that inhabit the

Oanadas, but farther north we have another and very distinct species withia

the British Territories.

* Audubon & Bachman^ vol. I, page 46.
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YULPES LAGOPUS, ThE ArCTIC FoX.

Specific Characters.—Ears rounded, short, and folded at the edges
;

cheeks with a ruff ; colour in summer, brown ; in winter,

white. Specific 7iame from the Greek, [Lagos,) a hare, and

{pous) the foot, literally the harefooted Fox.

The head of this Fox is not so much pointed as in other species of Fox,

and the ears present the appearance of having been cropped.

" The cheeks are ornamented by a projecting ruff, which extends from

behind the ears quite round the lower part of the face, to which it gives a

pleasing appearance. The legs are long, the soles of the feet are covered

with dense woolly hair, and the claws are long and strong.

" In winter this animal is white, but in summer it becomes brown, the

change taking place in May. It is well adapted to endure the severest cold,

and the provision which nature has made of a hairy covering, for the soles

of its feet enables it to run upon the glare ice without slipping, or ujjon the

snow without sinking into it."

The following description of its habits is given by Audubon and

Bachman :

—

" The Arctic Fox is a singular anim.al, presenting rather the appearance

of a little stumpy, round-eared cur, than that of the sharp and cunning-looking

Foxes of other species which are found in more temperate climes. The
character (for all animals have a character) and habits of this species are in

accordance with its appearance ; it is comparatively unsuspicious and gentle,

and is less snappish and spiteful, even when first captured, than any other

Fox with which we are acquainted.

" At times there is seen a variety of this Fox, which has been called the

Sooty Fox, but which is in all probability only the young, or at any rate is

not a permanent variety, and which does not turn white in winter, although

the species generally becomes white at that season. It is said likewise thai

the white Arctic Foxes do not assume a brown tint in the summer..

—

Eichardson says that only a majority of these animals acquire the pure white

dress even in winter
; many have a little duskiness on the nose, and others,

probably young individuals, remain more or loss coloured on the body all the

year. On the other hand, a pure white Arctic Fox is occasionally met with

in the middle of summer, and forms the variety named Kakkortak by the

Greenlauders.

" Mr. William Morton, ship's steward of the Advance, one of Mr. Henry
Grinnell's vessels sent in search of Sir John Franklin and his party, although

not a naturalist, has furnished us with some account of this species. He
informs us that while the vessels (the Advance and Eescue) were in the ice,

the men caught a good many Arctic Foxes in traps made of old empty
barrels on the ice ; they caught the same individuals in the same trap several

times, their hunger or their want of caution leading them again into the

barrel when only a short time released from captivity.
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" They were kept on board the vessels for some days, and afterwards let

loose ; they did not always appear very anxious to make their escape from

the ships, and those that had not been caught sometimes approached vessels

on the ice, where, first one would appear, and after a while another, showing

that several were in the neighbourhood. They were occasionally observed

on the rocks and snow on the land, but were not seen in paclis like wolves
;

they do not take to the water or attempt to swim.

" These Foxes when they see a man do not appear to be frightened
;

they run a little way, and then sit down on their haunches like a dog, and
face the enemy before running off entirely. They are said to be good eating,

the crews of the vessels having feasted on them, and are fat all the winter.

—

They were occasionally seen following the polar bear to feed on his leavings,

seals, flesh of any kind, or fish.

" Those they captured were easily tamed, seldom attempting to bite

even when first caught, and by wrapping a cloth around the hand some of

them could be taken out of the barrel and held, not offering more resistance

than a snap at the cloth.

" Several beautiful skins of this animal were brought home by Dr. E.

K. Kane, the accomplished surgeon of the expedition, and have since been

presented by hmi to the Academy of Natural Sciences at Philadelphia.

" Captain Lyon, during two winters passed on the Melville peninsula,

studied with attention the manners of several of these animals. He says

:

'* The Arctic Fox is an extremely cleanly animal, being very careful not to

soil those places where he eats or sleeps. No unpleasant smell is to be
perceived even in a male, which is a remarkable circumstance. To come
unawares on one of those creatures is, in my opinion, impossible, for even
when in an apparently sound sleep they open their eyes at the slightest noise

which is made near them, although they pay no attention to sounds when
at a short distance. The general time of rest is during the daylight, in which
they appear listless and inactive ; but the night no sooner sets in than all

their faculties are awakened ; they commence their gambols, and continue ir

unceasing and rapid motion until the morning. While hunting for food,

they are mute, but when in captivity or irritated, they utter a short growl
like that of a young puppy. It is a singular fact, that their bark is so

undulated as to give an idea that the animal is at a distance, although at the

very moment he lies at your feet.

" Although the rage of a newly caught Fox is quite ungovernable, yet

it very rarely happened that on two being put together they quarrelled. A
confinement of a few hours often sufficed to quiet these creatures ; and some
instances occurred of their being perfectly tame, although timid, from the

first moment of their captivity. On the other hand, there were some which,
after months of coaxing, never became more tractable. These we suppose

were old ones.

" Their first impulse on receiving food is to hide it as soon as possible,

<3ven though suffering from hunger, and having no fellow-prisoners of whose
honesty they are doubtftil. In this case snow is of great assistance, as beino-

15
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easily piled over their stores, and then forcibly pressed down by the noise. I

frequently observed my Dog-Fox, when no snow was attainable, gather his

chain into his mouth, and in that manner carefully coil it so as to hide the

meat. On moving away, satisfied with his operations, he of course had

drawn it after him again, and sometimes with great patience repeated his

labours five or six times, until in a passion he has been constrained to eat

his food without its having been rendered luscious by previous concealment.

Snow is the substitute for water to these creatures, and on a large lump

being given to them they break it in pieces with their feet and roll on it with

gi-eat delight. When the snow was slightly scattered on the decks, they did

not lick it up as dogs are accustomed to do, but by repeatedly pressing with

their nose collected small lumps at its extremity, and then drew it into the

mouth with the assistance of the tongue."

" In another passage, Captain Lyon, alluding to the above-named Dog-

Fox, says :
—

^" He was small and not perfectly white ; but his tameness was

so remarkable that I could not bear to kill him, but coDfined him on deck

in a small hutch, with a scope of chain. The little animal astonished us very

much by his extraordinary sagacity, for during tlie first day, finding himself

much tormented by being drawn out repeatedly by his chain, he at lengthy

whenever he retreated to his hut, took this carefully up in his mouth, and

drew it so completely after him that no one who valued his fingers would

endeavour to take hold of the end attached to the staple."

" Richardson says that notwithstanding the degree of intelligence which

the anecdotes related by Captain Lyon shew them to possess, they are unlike

the Red Fox in being extremely unsuspicious ; and instances are related ot

their standing by, while the hunter is preparing the trap, and running head-

long into it the moment he retires a few paces. Captain Lyon received

fifteen from a single trap in four hours. The voice of the Arctic Fox is a

'kind of yelp, and when a man approaches theu' breeding places they put

their heads out of their burrows and bark at him, allowing him to eome so

near that they may easily be shot.

" They appear to have the power of decoying other animals within their

reach, by imitating their voices. " While tenting, we observed a Fox

prowling on a hill side, and heard him for several hours afterwards in different

places, imitating the cry of a brentgoose." They feed on eggs, young birds,

blubber, and carrion of any kind ; but their principal food seems to be

lemmings of different species.

" Richardson thinks the " brown variety," as he calls it, the more

common one in the neighbourhood of Behring's Straits. He states that they

breed on the sea coast, and chiefly within the Arctic circle, forming bm-rows

in sandy spots, not solitary like the Red Fox, but in little villages, twenty

or thirty burrows being constructed adjoining to each other. He saw one

of these villages on Point Tumagain, in latitude 68}^ °
. Towards the

middle of winter, continues our author, they retire to the southward, evidently

in search of food, keeping as much as possible on the coast, and going much

jtartker to the southward in districts where the coast line is in the directioB
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of their march. Captain Parry relates that the Arctic Foxes, which were

previously numerous, began to retire from Melville peninsula in November,

and that by January few remained. *' Towards the centre of the continent,

in latitude 65°, they are seen only in the winter, and then not in numbers
;

they are very scarce in latitude 61 ° , and at Carleton House, in latitude

53°, only two were seen in forty years. On the coast of Hudson's Bay»

however, according to Hearne, they arrive at Churchill, in latitude 59°,

about the middle of October, and afterwards receive reinforcements from the

northward, until their numbers almost exceed credibility. Many are captured

there by the hunters, and the greater part of the survivors cross the Churchill

river as soon as it is frozen over, and continue their journey along the coast

to Nelson and Severn rivers. In like manner they extend their migi'ations

along the whole Labrador coast to the gulf of St. Lawrence. Most of those

which travel far to the southward are destroyed by rapacious animals
;
and

the few which survive to the spring breed in their new quarters, instead of

returning to the north. The colonies they found are however soon extirpated

by their numerous enemies. A few breed at Churchill, and some young ones

are occasionally seen in the vicinity of York factory. There are from three

to five young ones in a litter."

'' The trap in which the Arctic Fox is taken by the Esquimaux, is

described by authors as simple : it consists of a little hut built of stone, with

a square opening on the top, over which some blades of whalebone are

extended nearly across, so as to form an apparently secure footing, although

only fastened at one end, so that when the animal comes on to them to get

the bait, they bend downward and the Fox is precipitated into the hnt below,

which is deep enough to prevent his jumping out, the more especially because

the whalebone immediately rises again to its position, and the bait being

fastened thereto, several Foxes may be taken successively. Other traps are

arranged so that a flat stone falls on the Fox when he, by pulling at the bait,

disengages the trigger. These Foxes are also caught in traps made of ice

(in which wolves are taken at times by the Esquimaux). These traps are

thus described by Dr. Richardson, and are certainly composed of the last

material we, dwellers in more favoured lands, would think of for the purpose

:

*' The Esquimaux wolf-trap is made of strong slabs of ice, long and narrow,

so that a Fox can with difficulty turn himself in it, but a wolf must actually

remain in the position in which he is taken. The door is a heavy portcullis

of ice, sliding in two well-secured grooves of the same substance, and is kept

up by a line, which, passing over the top of the trap, is carried through a

hole at the farthest extremity ; to the end of the line is fastened a small hoop

of whalebone, and to this any kind of flesh-bait is attached. From the slab

which terminates the trap, a projection of ice or a peg of wood or bone points

iawards near the bottom, and under this the hoop is slightly hooked; the

islightest pull at the bait liberates it, the door falls in an instant, and the wolf

(or Fox) is speared where he lies."

" In speaking of the Sooty Fox, which is only a variety of the present

species, Dr. Richardson says :
" On one occasion during our late coasting
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voyage round the northern extremity of America, after cooking our supper

on a sandy beach, we had retired to repose in the boats, anchored near the

shore, when two Sooty Foxes came to the spot where the fire had been made,

and carrying off all the scraps of meat that were left there, buried them in

the sand above high water mark. We observed that they hid every piece

in a separate place, and that they can-ied the largest pieces farthest off."

GEOGRAPHICAL DISTRIBUTION.

" Arctic Foxes have been seen as far north on the American continent as

man has ever proceeded. They are numerous on the shores of Hudson's Bay,

north of Churchill, and exist also in Bhering's straits ; towards the centre of

the continent in latitude 65 ® , they are seen only in the winter, and then not

in numbers. They are very scarce in latitude 61 ° , and at Carlton House

in latitude 53 ° , only two were seen in forty years. On the coast ofHudson's

Bay, however, according to Hearne, they arrive at Churchill in latitude

59 ° , about the middle of October, and afterwards receive reinforcements

from the northward. On the eastern coast of America they are found at

Labrador, where they have been seen occasionally in considerable numbers i

a few have been also observed in the northern parts of Newfoundland, about

latitude 52°.

" On the eastern continent they are found in Siberia, and in all the

Arctic regions."

ARTICLE XXXYL—On the Canadian Otter, {Lutra Canadensis.)

Genus Lutra, (Ray.)

Dental Formula.—Incisive, f ; Canine, \-} ; Molar, |-|.—36.

Generic Characters.—" The second inferior incisors on each side a

little receding in most of the species ; the canine much dilated, hooked ; first

superior molar, small, blunt, and sometimes deciduous ; the second, cutting.;

the third of similar form, but larger ; the fourth with two external points,

but furnished with a strong spur on the inner side ; the fifth has externally

three small points, with a broad spur internally. The inferior molars in this

genus vary from five to six, the first being wanting in some of the species.

" Head, large and flattish, terminating in a blunt muzzle ; ears, short

juid round ; tongue, slightly papilous ; body, long and slender ; legs, short

;

toes, five on each foot. In some of the species the fifth toe on the hind foot

is rudimental ; toes webbed, armed with short claws, which are not retractile

;

tail not so long as the body, thick and flattened horizontally.

" Body covered externally with long rigid and glossy hair, with a softer,

shorter, downy fur intermixed.

" On each side of the anus there is a small gland secreting fetid matter.

" All the species arc good swimmers, live along the banks of the rivers

and ponds, and feed on fish.

" The generic appellation is derived from Lutra, an Otter ; from the

Greek, Louo, to wash.
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"There are eleven species enumerated by authors, inhabiting the

following countries ;—Europe, 1 ; Island of Trinidad, 1 ; Guyana, 1 ;
Brazil,

1 ; Kamschatka, 1 ; Java, 1 ; Malay, 1 ; Pondicherry, 1 ; The Cape of

Good Hope, 1 ; and North America, 2. ^

LuTRA Canadensis (Sabine), The Canada Ottee.

Specific Characters.—Dark glossy brown ; chin and throat, dusky

white ; larger than the Evropean Otter.

The Canadian Otter inhabits the whole of North America, and it is

supposed a portion of South America also. Specimens procured from the

Southern countries of the continent, such as Texas and Carolina, can scarcely

be distinguished from those brought from the extreme North, the fur being

of nearly the same quality, and the colour being only a little lighter in those

from the warm climates. Throughout the whole of this vast territory, the

animal is found in the rivers and lakes of every district, except indeed where

e:x;tirpated by man in the most densely populated tracts of country.

The head of the Otter is large, and nearly of a globular form ; the nose

blunt and naked ; the lips thick ; ears rounded, slightly ovate, and closer

together than in the Otter of Europe, [Lutra vulgaris,) and clothed densely

with short hair on both surfaces. The body is long and cylindrical ; the

neck long ; the legs short and stout ; moustaches very rigid, like bristles
;

soles of the feet thinly cbthed with hair ; between the toes, tubercles at the

roots of the claws, naked ; feet webbed to the nails ; tail stout, gi-adually

tapering toward the extremity, depressed at the base, continuing flattened

through half its length ; at the base there are two oval glands. The longer

hairs covering the fur are glossy and rigid ; fur soft, dense, and nearly as fine

as that of the Beaver, continuing through the whole extent of the body, even

to the extremity of the tail, but shorter on the forehead and extremities.

The general colour of the animal is a rich chesnut brown, a shade lighter on

the whole of the under surface.

ITiis animal brings forth one litter annually, about the middle of April

,

in the northern countries, and about a month earlier in the southern. Its

nest is constructed either in a hole in a bank near the water or in the hollow

of a large tree. These nests are large—composed of small sticks, leaves, and

soft grass, and are in all cases above the reach of high water, and made
comfortable by being well protected and sheltered from the rains.

The Otter is a famous swimmer and diver, and can easily capture almost

any kind of fish. Audubon states that in one locality, near Charleston, in

the Southern States, where they were very nemerous about thirty years since,

he went one morning to observe them, and in the space of two hours counted

forty-six. They came down with the receding tide in groups, or families of

five or six together, and ascended the different creeks in the salt marshes and

engaged in capturing mullets. In most cases they came to the bank with a

fish in their mouth, despatching it in a minute, and then again hastened in

after more prey. As the tide rose, they returned up the river again to their

more secure retreats.

^ Audubon & BachmaOj vol. 2, pas;e 1.
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Our friend A. Dickson, Esq., who has studied their habits and kept

them in confinement in Canada, has furnished us with the following

accounts :

—

" The Otter lives principally on fish, but will eat any kind of flesh

readily. It is surprising to see the quantity of fish it will consume during

the twenty-four hours ; night and day it is on the move, either in search of

food or play.

' The habits of the Otter differ much from those of the Beaver, who has

a local habitation. The Otter, on the contrary, is always on the march from

one lake or pond to another, yet it regularly visits particular places in its

rounds, where it has what is called a slide, on the bank of a lake or river,

where it rolls or draws itself along with its belly on the ground. Near these

places it has its hole in the bank. It may appear strange, yet I have known

an Otter bring forth her young in the hollow of a fallen tree a mile from

any water.

" The Otter is hunted for the value of its skin, its flesh being very rank

and unpalatable : yet Indians and hunters are often glad to partake of it

when other food is scarce.

" The Otter is generally killed by trapping, sometimes in the water,

other times on land, on their slides, covering the trap with leaves, and

when caught by the fore foot, does not leave his foot in the trap and

escape like the Beaver and Musk-rat. It is often shot by the hunter in his

wanderings, and occasionally it is killed when travelling through the wood

if the hunter meets it, especially if he has a good dog. If the Otter make

his escape to a pond or lake when pursued, ten chances to one he will

immediately leave it on the opposite side and make his way to some other

lake. If the dog has been in the habit of hunting the Otter, he will follow

round the lake until he gets on the trail. I have known an Otter to pass

five small lakes and then take refuge in a hollow tree, where he was killed.

It requires a very good dog to master an Otter, as they have sharper teeth

than any quadruped in Canada, and their thick loose skin protects them.

" The Otter is a playful and afiectionate pet when taken young. I had

one as much domesticated as a dog,—it would follow me all over the farm or

village, but he preferred a stroll along the bank of the river, or an excursion

in a canoe ; occasionally he would catch a fish, but the number of bullfrogs

he would kill was astonishing. I never saw him eat any, but he appeared to

be pleased with the sport of catching them and letting them go the moment

he got his eye on a fresh one. In one of those excursions he appeared to be

in trouble, and made a great noise ; I went back to see what was the matter

and found he had got an over-grown mud-turtle among the weeds on the

shore, he appeared pleased when I went to his assistance, as he could do

nothing with his game. I do not think an Otter is able to kill a large turtle

;

yet, I found he relished eating it after it was cut up with the axe.

" When I took the fishing rod into my hand, he went into extacies. I
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Ijever saw a dog fonder of a gun than he was of the fishing rod. He would go

perhaps a dozen times a day fishing on his own account, always accompanied

by a young collie dog, which stood on the top of the boom, watching every

movement of his friend among the finny tribe ; before the Otter made a den

for himself, the dog and he used to sleep huddled up together as if they

belonged to the same litter.

" I frequently used to cut up a fish into small pieces and throw it off

the bridge ; before it reached the water the Otter was on its way towards it

as straight as a line, but before he could reach the desired object a number

of chub would be contending with eagerness for it. Nekeek soon put an

end to the dispute by grabbing the first he could catch ; if the chub escaped,

he always seized the piece of fish that was thrown in. In such cases he

immediately swam under water, sometimes on his back and sometimes on his

feet, but always came on shore to eat his food ; when doing so, he held his

head up and shut his eyes, which easily accounts for the success I had in

shooting them when eating. "When done fishing he was sure to rub himself

upon the carpet if he could get into the house, when he failed in that, he

would rub himself against some friend's legs, or on any of the dogs belonging

to the place if he could catch them asleep. Nekeek was like many in tlie

world, he liad his friends and his enemies ; when he was young he was fed

on cow's mill?, and was often favoured with it from the teat ; it was surprising

to see how he could catch it in his mouth ; but one cow not relishing such

practices, upset both milker and pail, and almost killed his Ottership : after

some time he recovered, but never forgot the injury, indeed the feeling

appeared to be reciprocal whenever they met, both gave signs of displeasure,

*' He commenced to dig a hole in the garden and formed comfortable

lodgings under the platform at the door, where he sjDent his nights on a bed

of straw which he carried in.

" Like all other animated things, Nekeek had an end, and like many

human beings, he perished in the fluid in which he took greatest delight.

—

He had some friends about the mills who used to give him an eel for his

breakfast, hence he spent a part of his time there, and by some means got

into a reaction wheel where he was drowned. Perhaps if the favourite horse

or cow had died, there would not have been as much lamentation as there

was for poor Nekeek for weeks afterwards. Collie would be seen for hours

on the boom looking for his friend."

The capability of the Otter for domestication, is not confined to the

American species. " Goldsmith mentions an Otter which went into a

gentleman's pond at the word of command, drove the fish up into a corner,

and having seized on the largest, brought it out of the water to its master.

Daniel, Bewick, and Shaw, record instances of the animal's docility in this

way. Mr. Bell and Mr. McGillivray both corroborate the fact. The latter

has collected the following anecdotes :—Mr. McDiarmid, in his amusing
^' Sketches from Nature," gives an account of several domesticated Otters,

one of which, belonging to a poor widow, when led forth plunged into the

Urr or the neighbouring burns and brought out all the fish it could find.

—
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Auother, kept at Crosbie House, "Wigtonshire, evinced a great fondness for

gooseberries, fondled about her keeper's feet like a pup or kitten, and even

seemed inclined to salute her cheek when permitted to carry her freedom so

far. A third belonging to Mr. Monteith, of Carstairs, was also very tame,

and though he frequently stole away at night to fish by the pale light of the

moon and associate with his kindi-ed by the river side ; his master was, of

course, too generous to find any fault with his peculiar mode of spending his

evening houi's. In the morning he was always at his post in the kennel, and

no animal understood better the secret of keeping his own side of the house.

Indeed his pugnacity in this respect gave him a great life in the favour of

the gamekeeper, who talked of his feats wherever he went, and avowed

besides, that if the best cur that ever ran ' only daured to grin' at his protege,

be would soon ' mak his teeth meet through him.' To mankind, however,

he was much more civil, and allowed himself to be gently lifted by the tail,

though he objected to any interference with his snout, which is probably

with him the seat of honour." *

Audubon on two occasions domesticated tlie Canada Otter. He states

" The individuals had been captured quite young, and in the space of two or

three days became as tame and gentle as the young of the domestic dog.

—

They preferred milk and boiled corn meal, and refused to eat fish or meat of

any kind until they were several months old. They became so attached to

us, that at the moment of their entrance into our study they commenced

crawling into our lap—mounting our table, romping among the books and

writing materials, and not unfrequently upsettmg our inkstand, and disar-

ranging the papers."

He has also seen them amusing themselves at their shdes, and says,

" The Otters ascend the bank at a place suitable for their diversion, and

sometimes where it is very steep, so that they are obliged to make quite an

effort to gain the top ; they slide down in rapid succession where there are

many at a sliding place. On one occasion we were resting ourselves on the

bank of Canoe Creek, a small stream near Henderson, which empties into the

Ohio, when a pair of Otters made their appearance, and not observing our

proximity, began to enjoy their sliding pastime. They glide down the soap-

like muddy surface of the slide with the rapidity of an arrow from a bow,

and we counted each one making twenty-two slides before we disturbed their

sportive occupation." This habit of the Otter of sliding down from elevated

places to the borders of streams is not confined to cold countries, or to slides

on the snow or ice, but is pursued in the Southern States where the earth is

seldom covered with snow, or the waters frozen over. Along the reserve

dams of the rice fields of Carolina and Georgia, these slides are very

common. ^

The fur of the Otter is highly esteemed by manufacturers, and a good

ekin is worth from six to ten dollars, according to size and fluctuation of

the market.

* English Encyclopaedia, vol. 3, page 554.

* Audubon & Bachman, vol. 2, page 8.
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ARTICLE XXXVn.—On the Bob-link or Rice-Bird, {Dolichonyx

orzivora.)

At the present season of the year almost every meadow in the country

possesses one or more families of Bob-links, birds not only remarkable for the

richness of their music, but also for the changes of their plumage and the

extent of their migrations. The female of this species much resembles a

small blackbird in form, but her colour is yellowish-brown, with blackish

streaks running from the head in the direction of the tail. The male during

the spring and summer is easily distinguished by a large cream-coloured or

whitish patch upon the back of his neck. He has also a white spot on each

•win^, and his back is yellow. They inhabit and breed in the meadows, never

in txi3 woods. A couple of hours walk into the country will be well repaid

by hearing the extraordinary song of this bird, and witnessing the amusing

pomposity of his motions.

These birds arrive in Canada in the month of May, and immediately

settle themselves in the meadows, where the female commences preparations

for rearing her young, while the male cheers her with his music. The nest ig

constructed on the ground, composed of leaves and coarse grass, and lined

on the inside with the same materials, but of a finer quality. The eggs are

five, of a bluish white, and the young when brought forth are of the colour

of the female.

" The song of the male, while the female is sitting, is singular and very

agreeable. Mounting and hovering on wing at a small height above the

field, he chaunts out such a jingling melody of short, variable notes, uttered

with such seeming confusion and rapidity, and continued for a considerable

time, that it appears as if half a dozen birds of different kinds were singing

together. Some idea may be formed of this song by striking the high keys

of a pianoforte at random, singly and quickly, making as many sudden

contrasts of high and low notes as possible. Many of the tones are in

themselves charming, but they succeed each other so rapidly that the ear can

hardly separate them. Nevertheless the general effect is good, and when ten

or twelve are all singing on the same tree, the concert is extremely

pleasing." *

When there are a number breeding in the same field, often a small flock

of the males may be heard at once from the same tree, commencing one after

another, and sometimes ceasing all at the same time. The rich jangle of

notes poured forth by a large party is extremely interesting. The song

consists of a rapid rigmorole of notes somewhat like kukle-eye-ko wukle-

any-kang kang kukle-ee-ke kilik kilik-ilik-ang kang, &c., uttered with great

rapidity, and the sounds running into each other towards the conclusion. It

is to be observed that the bird, on some occasions, commences this song

several times before he gets through with it, as if he were endeavouring to

recollect it.

* Wilson's Ornithology.
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The migrations and changes of plumage of this little bird are exceedingly

curious. During the breeding season, May, June, and July, they seem to

spread over all the middle portion of the continent, as far north as the 54th

degree of north latitude. In July the male begins gradually to lose his

remarkable dress, and to assume that of the female. In August the sexes

cannot be distinguished from each other, except by dissection. Males,

females, and the young of that season, then all wear the same homely garb.

The male has also lost his song. They have but one brood in the season,

and during the early portion of the autumn, innumerable families congregate

into prodigious swarms and pom- down upon the southern countries. In

Canada they are sometimes called during their autumnal flight " little brown

blackbirds," and occasionally they commit great depredations upon the fields

of oats. Few persons then suspect that they and the Bob-links are the same

birds, as their dress and habits are different, and the only note they utter is

a short and sharp " klink." The Bob-link of the summer is an inoffensive

and highly amusing fellow, delighting all observers with his song, and feeding

only upon insects and their larvae ; but he of the autumn is a ruthless and

hated depredator, devastating whole fields of grain. Their ravages in the

South are of a much more formidable character than they are in the British

Provinces. Wilson says " They collect in great multitudes, and pour down

upon the oat-fields of New England like a torrent, depriving the proprietors

of a good part of their harvest ; but, in return, often supply his table with a

very delicious dish. From all parts of the North and Western regions, they

direct their course towards the South, and about the middle of August revisit

Pennsylvania, on their route to winter quarters. For several days they seem

to confine themselves to the fields and uplands ; but as soon as the seeds of

the reed are ripe, they resort to the shores of the Delaware and Schuylkill

in multitudes ; and these places during the remainder of their stay appear to

be their grand rendezvous. The reeds or wild oats, furnish them with such

abundance of nutritious food, that in a short time they become extremely

fat, and are supposed by some of our epicures to be equal to the famous

ortolans of Europe. Their note at this season is a single chink, and is heard

overhead with little intermission from morning to night." On theu' first

arrival in the Southern States from the North in the autumn they are lean,

but in a few days they become so fat that each bird is said to be nothing

more than a compact ball of delicious meat. They are at this season called

" Reed-birds" or " Rice-birds," from their feeding upon rice, or the seeds of

the wild oats or reeds. They are slain in myi-iads, and exposed for sale in

all the markets of the Southern cities. In " Lewis' American Sportsman,"

a book which contains a good deal of Natural History as well as sporting

information, the author says " The war of musketry is now heard incessantly

from bright morning till dark night, all along the banks of our rivers, and

the markets are soon overstocked with the innocent victims of many an old

rusty barrel, that is only brought into requisition in Reed-bird season, as it

most frequently is at this time of the year. The birds spoil very soon after

being killed, and consequently remain but a short time in the hands of the
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hucksters and game dealers, who are very glad to dispose ofthem from twelve

to twenty-five cents per dozen, according to the returns of the previous day's

shooting, which, of course, depends in a great measure upon the wind and

weather.

" Reed-birds are shot on the meadows below our city, (Philadelphia,)

or in the reeds from about
;
great numbers are brought down at a single

shot, as they generally congregate in enormous flocks towards sunset ; it is

DO uncommon thing to kill four or five dozen from the well-directed fire of a

double-barrelled gun. It would appear incredible to state all the numbers

that have been reported as killed at one discharge of an old musket or other

heavy gun.

" We will, therefore, confine ourselves to one single instance, in which

thirteen dozen were picked up, the result of a raking fire poured into a flock

from an old fowling-piece that " scattered most confoundedly." This is not

by any means the largest number we have heard of being bagged at one

coup de fusil ; but the account is well authenticated, and within bounds of

credence, and we give it to our readers as such, for we have no reason to

doubt the veracity of the party who told us.

" During the last year or two, a French gentleman of our city has been

amusing himself in netting these Birds upon the meadows, and has been quite

successful in the sport, catching immense numbers, oftentimes several

hundreds at a single draw of the net. The process of taking Reed-Birds in

this way is very simple, but as we are opposed to all kinds of poaching and

unsportsman-like modes of taking any kind of winged game, we will not dwell

longer on the subject.

" The flavor of the Reed-Bird is extremely juicy and rich, and assimi-

lates as near as possible to that of the Ortolan of Europe, which interesting

fact we very unwittingly tested at a celebrated cafe, in company with some

others of our green countrymen, who were in Paris at the same time ; and

greatly to our surprise as well as indignation, were forced to pay for the

information at the rate of a dollar per head, for these delicate little morceaux.

At this rather recherche but expensive feast—for we devoured the poor

Ortolans in nearly the same numbers as we were wont to do the Reed-Birds,

at the height of the season in our own city—we think that the flavor of the

French Bird was indelibly stamped upon our palate, in about perhaps the

same ratio as the impression made at the time upon our purse, which, en

passant, was not very light, we can assure the reader, as we were all Phila-

delphians, and consequently death on Reed-Birds, and, in course, Ortolans

also. As far as we can recollect the particulars of this dejeuner d la

fourchette—which, by the by, afforded us all much merriment for a long time

afterwards—the company, pretty generally, when partaking of the feast, iu

the goodness of their hearts, or rather in the joy of their stomachs, were quite

loud in their praises of the far-famed Ortolan, and all pronounced its flavor

much superior to that of the poor unpretending Reedy of America. But
before leaving the cafe, we must acknowledge there were some long fiices and

short purses iu the '' crowd," that seemed disposed to disparage the well-
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merited compliments that were so lavishly bestowed upon the French Bird

;

and several were even so ungrateful, after stowing away a whole brood of

them in their stomachs, as to draw invidious comparisons between the two

rivals for gustatory favor. After mature reflection, however, the whole

party, one and all, declared in favor of the Reed-Bird of America, at twenty

sous the dozen, over the French Bird at one dollar a piece.

" As soon as the frost makes its appearance in Pennsylvania, the Reed-

Bird, as well as the Rails, take their departure for the South, and it is seldom

that we find either of them with us longer than October. After they leave

our rivers, they continue their course South, visiting the rice-fields of the

Carolinas and Georgia, and often commit great havoc in those regions.

—

Although thousands upon thousands of these birds have been destroyed in

their route from the North, still, thousands upon thousands of them yet exist»

and every gun is again brought into requisition in their new quarters, to thin

down their mexhaustible numbers ; but all to no purpose, as they still continue

their flight in immense bodies, as the winter advances, and ultimately arrive

at the termination of their long voyage in the West India Islands. In

Jamaica, they are called Butter-Birds ; and there, as in all other parts

where they make their appearance, they are highly esteemed for the delicacy

and richness of their flavor.

" Audubon states that when these Birds migrate South in the autumn,

their flight is diurnal, but when returning in the spring, they travel mostly

at night. Such, however, has not been the result of our observations, as we

have noticed the flight of Reed-Birds many, many times during the autumn,

in the still hours of night ; and in the spring, we have also seen them travel-

ling during the day.

" Another interesting particular respecting the Reed-Bird is the singular

change that takes place in the plumage of the male, which begins to change

in June, and by the close of the following month has approached so nearly

to that of the female, that it is very difficult to distinguish one from the

other. This circumstance, in connection with the fact that the plumage of

all the young birds also resembles that of the females, has given rise to the

vulgar notion that the male birds never return from the North, but what

becomes of them every one of course is unable to conjecture.

" The plumage of the Reed-Bu-d is variegated and pretty, and he makes

a very contented and happy captive for the Bird Fancier ; soon forgetting

his former life of freedom, he resigns himself to his lot, and sings merrily and

cheerfully for several mouths in the year. His notes are agreeable, and

capable of much improvement by associating him with the Canary Bird,

with which we have been told he wiU pair. The truth of this we cannot

vouch for, however.

" We were shewn, a few days since, a Reed-Bird, the plumage of which

was a perfect Canary color ; and if we had not recognized the bird from its

general outline, we should have pronounced it an overgrown Canary, so

complete was the change that had taken place in its appearance."

After spending the winter months in the West Indies, the Bob-link, at
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the return of spring, irapelled by the inscrutable instinct implanted in his

nature by the Creator, commences his annual journey to the North, there to

bring forth and watch over the young broods, and enliven the green fields

with his song. About the 1st of May they reach the Northern and Western

United States, and shortly after are spread all over Canada.

Sir John Richardson saw them on the plains of the Sascatchewan in

latitude 54°, north. The breeding season over, they again return to the

South, again destroy the fields of the planter, and are themselves destroyed.

The generic name is derived from the Greek, {Dolichos,) long ; and

(Onyx,) a claw, in allusion to the length of the claws. The specific name is

from the Greek, (Oryza,) rice ; and the Latin verb, {Vow,) to devour.

The following is Audubon's description of the genus, which contains

only the one species :

—

DoLiCHONYx, (Swains.) Rice-Bird.

" Bill rather short, very stout, moderately compressed, conical ; upper

mandible with the dorsal line straight, a little convex at the base, and very

slightly deflected at the end, its ridge rather broad, indistinct, sides rounded,

edges direct, overlapping, tip rather acute ; lower mandible "with the angle

of moderate length, very broad, dorsal outline ascending slightly convex at

the base, sides erect and convex, tip acute
;
gape-line ascending for a fourth

of its length, then direct. Nostrils small, elliptical, operculate. Plumage

blended, but firm, with little gloss. Wings rather long, pointed, the first

quill longest. Tail of moderate length, the feathers narrow and acuminate.

Toes large ; claws very long, little arched, slender, tapering to a fine point.

" Dolichonyx oryzivora, Linn. Wandering Rice-bird. Bob-o-link.

—

Maybird. Ortolan.

" Male with the head, cheeks, lower parts, wings, and tail, black ; a

band of brownish-yellow across the hind neck ; the back anteriorly black,

the feathers with yellowish edges, posteriorly light grey, passing into white,

of which colour are the scapulars. Female with the upper parts light

yellowish-brown, longitudinally streaked with blackish-brown ; the lower

pafts light greyish-yellow, the sides streaked with dusky. In autumn, the

males assume the plumage of the female.

Male 7, 11.

Passes from Texas eastward and northward. Breeds from the Middle

Districts northward. Extremely abundant. Migratory.

Rice-Bunting, Eraberiza oryziora, Wils. Amer. Orn. v. ii. p. 48.

Icterus agripennis, Bonap. Syn. p. 53.

Dolichonyx oryzivorus. Sharp-tailed Rice-Bird, Swains. & Rich. F.

Bor. Amer. v. ii. p. 278.

Rice-Bird, or Bob-o-link, Nutt. Man. v. i. p. 185.

Rice-Bird, Icterus agripennis, Aud. Orn. Biog. v. i. p. 283 ; v. v. p. 486/'
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ARTICLE XXXYIII.

—

Notice of the remains of a species of Seal, from,

the Post-pliocene deposit of the Ottawa River,—By Professor

Joseph Leidy, M. D.

(From the Proceedings of the Academy of Natural Sciences, Philadelphia.)

" E. Billings, Esq., of Ottawa, West Canada, recently sent to the Academy,

for the inspection of its members and for description, a specimen consisting

of a slab or portion of a concretion of indurated clay, containing some

imbedded bones, which Mr. B. observes, in a letter accompaming the speci-

men, ' appear to him to be those of the extremities of a small animal of

aquatic habit.' Mr. B. further states, ' the specimen was discovered by

Mr. Peter McArthur, in a bed of blue clay containing boulders and marine

shells and fishes. The locality is in the township of Gloucester, county of

Carleton, Canada West, about nine miles east of the City of Ottawa. From
this city the river Ottawa runs easterly for about sixty miles, in a channel

excavated through a bed of the glacial drift, composed in some places of clay,

and in others of sand, gravel and boulders. Where the specimen was

discovered, the bank of the river is of clay about thirty feet high, at the time

of low water. The water washes out of the bank numerous nodules of the

clay, which are consolidated into a pretty hard kind of stone. Many ofthese

nodules, when split open are found to contain shells, or the skeletons of fishes,

often beautifully preserved. The species of shells found up to the present

time are Tellina groerdandica, Mytilv.s edulis, Saxicava rugosa, and a small

rostrated one like a Leda ; and of fishes two species, Mallotus villosus and

Vyclopteris lumpus. They also contain leaves of trees, broken twigs and

grass, showing that there was land at no great distance. There is a ridge

of low metamorphic hills on the north shore of the river, extending for a

great distance parallel with and near the stream. On the south side the

coimtry is level, and underlaid with lower Silurian rock, Utica slate, Ti'enton,

Black Eiver, Bird's-eye and Chazy limestones, with here and there a strip of

the lower rocks brought up to the surface by undulations. I think there

was an ancient valley excavated in those rocks before the period of the drift,

that it was filled up dm-ing that period, and that the river is now cleaning

it out again.'

The bones referred to prove, on examination, to be those of the greater

portion of the hinder extremities of a young Seal, but whether of a species

distinct from those now found living in the neighboring seas, is a question

only to be determined by careful comparison with the corresponding parts of

the recent animals. The soft distal extremities of the tibia and fibula are

crushed together. The bones of the ankle and foot are well preserved, but

the epiphyses of the latter are separated and only partially developed. The

matrix in the vicinity of the bones, is marked by the impressions of the hairs

and skin, which enveloped them.

" Sir W. E. Logan, in a report on the " Geological Survey of Canada/*

(1850, '51, p. 8,) refers the deposit in which the above described specimen was

found, and similar deposits of the St. Lawrence and its tributaries, to the
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post-tortiary period ; and he further observes, that in these deposits, " the

remains of whales, seals, and two species of fishes, and many marine shells

of those species still inhabiting the Gulf of St. Lawrence, are found ;" from

which remarks, together with those of Mr. Billings, and the appearance of

the fossil itself, we are inc'iued to suspect the Seal of the Ottawa has its

descendants yet sporting on the sea border of the Canadas.

'* Independent of all other considerations, the specimen is interesting, as

exhibiting the same process at the present geological period, which for so

many successive ages has preserved the remains of vegetables and animals,

which are now examined by the palaeontologist as so many iconographic

illustrations of life in the history of our planet.

'' Plate III. Representation, two-thirds the size of nature, of the greater

portion of the bones of the hinder extremities of a young Seal, partially

imbedded in one-half of concretion of indurated clay, from a post-pliocene

deposit of the Ottawa River, Canada."

MISCELLANEOUS — Notices of Books, &c.

Descriptions of some remains of Fishes from the Carboniferous and

Devonian Formations of the United States, and also of some

extinct Mammalia. By Professor Joseph Leidy, M. D.,

Philadelphia.

We have received from the author, a copy of the above-named beautifully

illustrated Memoir. Among the Mammalia, is described the skull of an

extinct species of wolf discovered in the banks of the Ohio River, where it

was associated witli the remains of the Megalonyx Bison, Virginian Deer,

the extinct Horse of America, {Equus Americanus,) and the Tapir. Prof>

Leidy says *' The fragment, in comparison with the corresponding portion of

the skull of the common wolf of Europe, and its American congeners, differs

only in being larger, and in presenting slight variations in the teeth, not

however greater than those found among different varieties, or perhaps even

individuals of recent wolves." He proposes for the fossil, the name, [Canis

primcBvus). We should have noticed this discovery in our article on the

wolf, but overlooked it.

Another specimen is a fragment of the lower jaw, and an upper molar

tooth of an extinct Bear,
(
Ursus amplidem, Leidy,) which appears to have

been intermediate in size between the Common Black Bear
(
Ursus Ameri-

canus,) and the Grizzly Bear,
(
Ursus ferox.) It was found in a ravine in

the neighbourhood of Natchez, Mississippi. In the same deposit were

discovered the remains of the Mastodon, Megalonyx, Mylodon, and other

creatures of long lost races. The Black Bear, the Yirginian Deer, and the

Buflalo, had made their appearance in America before these gigantic animals

became extinct, their bones being found in the same association.

Another curious fossil described by the Professor, is the Jaw of an

animal of the Camel family, {Camelops Kansanus, Leidy,) found in the

Kansas territory.
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Dr. Isaac Lea lias sent us a pamphlet in which he describes twenty-five

new species of Unioues, chiefly from the waters of the far-off kingdom of

Siam. The extraordinary gcniis
(
Unio,) to which these shells belong, consists

of a multitnde of species distributed throughout all the fresh waters of the

globe. In Lea's Synopsis of the Family of Naiades, published in 1852, there

are mentioned 401 species in a recent state, 97 fossil and 84 others noticed

by authors, whose descriptions appear to be doubtful. In addition to these

there were then known a sufficient number of forms belonging to the closely

allied genera of Anodon, Margaritana, &c., to make the total 767. Many

species have been since contributed, and the number is now probably over

800. Among the 25 new species described, are 14 from Siam, 1 from

Burmah, 2 from the Cape of Good Hope, 1 from Sina River in India, 1

from Brazil, 1 from River Macacou, Rio de Janiero, Brazil, New Grenada,

1 from Australia, 1 from Rio Plata, 1 from Mocha in Asia, 1 from River

Amazon, 1 from Medellin River, Mexico. Of all the families ofthe Mollusca,

none has excited more intense interest in the scientific world than the

Naiades, of which the clam shells of our Canadian rivers are examples.

—

Among them are many very beautiful shells, and of almost every form seen

in the whole range of all the other species of bivalves. Some of them are

very rare and eagerly sought after. The physiological structure of the

animals has engaged a great deal of the attention of the best anatomists,

while the systematic zoologist has encountered here several problems of no
ordinary difficulty. In this, his favorite department of science. Dr. Lea is

considered the leader in all parts of the world, and has published a number
of beautifully illustrated works. The Pamphlet before us also contains a
paper on the new Red Sandstone of Pennsylvania, and descriptions ; a new
sub-genus of Naiades ; a new species of Triquetra ; and some new fresh-water

shells from California.

KiRBY & Spence's Entomology.—Mr. Dawson of Montreal has a

supply of the new and cheap English edition of this highly interesting work.

Our young countrymen who desire to make themselves acquainted with the

manifold wonders of the insect world would do well to provide themselves

with this book. We look upon this work as of the same importance in

Entomology that Lyell's Principles are in Geology. It contains a vast

fund of information relating to the Metamorphoses, Food, Stratagems,

Habitations, Societies, Motions, Instincts, &c. of Insects, without which no
sound knowledge of this delightful science can be acquired unless by years

of labour. The book contains over 600 closely printed pages, and is sold

for only 7s. 6d.

The Works of Audubon. — We would strongly recommend that

every Public Library in Canada should purchase a set of the Works of the

great Ornithologist and Naturalist, Audubon. Those whose funds are not

sufficiently abundant to afford the very expensive editions may, without

much effort, procure those less costly. It is scarcely necessary to state,

that a Library with any one of the editions must rank immeasurably above

others not thus furnished. These works are for sale by C. S. Francis & Co.

No. 252, Broadway, New York ; and for the information of parties who

may desire to purchase, we shall give their advertisement entire, as we find

it in their Catalogue.
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ARTICLE XXXIX.—iVa^^ra? History of\ the Wolverene or

Carcajou^ [Gulo Luscus.)

GENUS GULO.—Storr.

Dental Formula.

Incisive | ; Canine^ \
—

\ ; Molar, ^
—

^.

Generic Characters.—" The three first molars in the upper

and the four first in the lower jaw, small; succeeded by a larger car-

nivorous or trenchant tooth, and a small tuberculous tooth at the

back. In the upper jaw the three first molars are uni-cuspidateous,

and may be called false-carnivorous teeth, increasing successively

in size ; the following or carnivorous tooth is large and strong,

furnished with two points on the inner side, and a trenchant edge

in front ; the last tooth is small, and tuberculous or flattish. In

the lower jaw the first four molars are false, each presenting only

one point or edge ; the fifth is long and large, with two trenchant

points ; the last molar is nearly flat. All the teeth touch each
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other successively." (Ciivier.) Head of moderate length ; body

long ; legs short ; tail bushy ; feet with five deeply divided toes,

terminated by long curved nails ; no glandular pouch in some of

the species, but a simple fold beneath the tail ; h abits carnivo-

rous and nocturnal. The generic name is derived from the Latin

qulo^ a glutton. Four species of this genus have been described :

one existing in the Arctic regions of both continents ; two in

South America, and one in Africa." (Audubon and Bachman,

vol. I, page 202.) The North American species is commonly

known by the name of the Wolverene or Carcajou,

GuLO Luscus, (Linn.)

Specific Characters.—'' Dark brown passing into black above,

a pale band upon each side, running from the shoulders round the

flanks, and uniting on the hips ; tail with long bushy hairs^

The earlier writers upon the Natural History of Northern

Europe and America published many gross misrepresentations

upon the Wolverene, affecting materially not only his personal

appearance but his habits and general character. According to

several authors the length of his tail is so extraordinary that it

can be wound several times round his body, while his voracity

exceeds that of any other denizen of the forest. The account

given in Goldsmith's Natural History, although intended for the

truth, is in fact a very good summary of all the errors concerning

the habits of this animal extant at the date of the publication of

that work :
" It is chiefly in North America (he says) that this

voracious creature is seen, lurking among the thick branches of

trees, in order to surprise the deer, with which the extensive forests

of that part of the world abound. Endued with a degree of

patience equal to its rapacity the glutton singles out such trees as

it observes marked by the teeth or the antlers of the deer, and

it is known to remain there watching for several days together.

If it has fixed upon a wrong tree, and finds that the deer have

either left that part of the country, or cautiously shun the place,

it reluctantly descends, pursues the beaver to its retreat, or even

ventures into the water in pursuit of fishes. But if it happen

that, by long attention and keeping close, at last the elk or

the reindeer happen to pass that way, it at once darts upon them,

sticks its claws between their shoulders and remains there unal-

terably firm. It is in vain that the large frighted animal in-

creases its speed, or threatens with its branching horns, the glutton
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liaving taken possession of its post, notliing can drive it off; its

enormous prey drives rapidly along amongst the thickest woods,

rubs itself against the largest trees, and tears down the branches

with its expanded horns ; but still its insatiable foe sticks behind,

eating its neck, and digging its passage to the great blood vessels

that lie in that part. Travellers who wander through these deserts

often see pieces of the glutton's skin sticking to the trees against

which it was rubbed by the deer. But the animal's voracity is

greater than its feelings, and it never seizes without bringing down

its prey ; when therefore the deer, wounded and feeble with the

loss of blood, falls, the glutton is seen to make up for its former

abstinence by its present voracity. As it is not possessed of a

feast of this kind every day, it resolves to lay in a store to serve

it for a good while to come. It is indeed amazing how much one

of these animals can eat at a time. That which was seen by

Mr. Velein, although without exercise or air, although taken from

its native climate, and enjoying but an indifferent state of health,

was yet seen to eat thirteen pounds of flesh every day, and yet

remain unsatisfied. We may therefore easily conceive how much
more it must devour at once, after a long fast, of food of its own
procuring, and in the climate most natural to its constitution.

We are told accordingly that from being a lank, thin animal,

which it naturally is, it then gorges in such quantities that its

belly is distended and its whole figure seems to alter. Thus

voraciously it continues eating till, incapable of any other animal

function, it lies totally torpid by the animal it has killed
; and in

this situation it continues for two or three davs. In this loath-

some and helpless state it finds its chief protection from its horrid

smell, which few animals care to come near ; so that it continues

eating and sleeping till its prey be devoured, bones and all, and

then it mounts a tree in quest of another adventure."

He then proceeds to state that the glutton prefers putrid flesh

to that of the animals newly killed, that it pursues the beaver,

plunders the traps and snares set by the hunters, digs open graves

and devours the bodies interred therein, and is so universally

predacious that the natives of the countries where the animal

inhabits hold it in detestation, and usually term it the Vulture of

quadrupeds. Another author, Olaus Magnus, from whom perhaps

Goldsmith compiled much of his history, says that the Arctic fox

provides for the glutton in the same manner that the jackal

was reputed to hunt for the lion. And Gmelin informs us that
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our animal -watclies large beasts like a robber, or surprises therii

when asleep, and that after having darted down from a tree like

an arrow upon the reindeer or elk he sinks his teeth into its

body and gnaws its flesh till it expires, after which he devours it

at his ease and swallows both hair and skin.

It is frequently the task of the modern Naturalist to strip the

accounts of those more ancient of much that is marvellous, and

those who have recently and without prejudice studied the Wolve-

rene or glutton find him a very ordinary animal much resembling

in appearance a small brown bear, its length being scarcely three

feet and its heio^ht not much exceedinof one foot. Its head is of

moderate size, broad on the hinder part, much arched, rounded

on all sides ; nose obtuse, naked ; eyes small ; ears short, broad,

rounded, and partially hidden by the surrounding fur. The body

is long in proportion to the height of the animal, and its tail in-

stead of being long enough to wind round the body is only seven

or eight inches in length. The legs are short and stout, and each

one of the five toes is armed with a rounded and pretty sharp

claw. The feet are broad, and clothed on the under surface with

woolly hairs, so that the tracks made on the snow by the animal

are large and are said to be not very unlike those of the bear.

The fur is also like that of the bear. It is in general dark brown

approaching to black. A pale reddish band commences behind the

shoulder, and running along the flanks, turns up on the hip, and

unites on the rump with similar markings on the opposite side.

The nose, eyes and whiskers are black, legs and tail brownish

black, and claws dark brown.

As to the habits of the Wolverene, Sir John Richardson says

that it feeds chiefly on the carcases of animals that have been

killed by accident. It also devours meadow-mice, marmots and

other rodentia, and occasionally destroys disabled quadrupeds of

a larger size ; it possesses neither the agility nor the strength to

destroy deer or other large game, as is stated by the early writers.

Richardson saw one chasing an American hare, which was at the

same time harassed by the large white owl. The speed of the

hare is, however, greater than that of the Wolverene. All writers

agree that it follows the footsteps of the trapper in order to prey

upon the hare, marten, beaver or other animal that may be

caught in them, or to feed upon the bait. It is probable, however,

that in such excursions the animal is directed by scenting the bait

at a distance, and thus finds its way to the traps. We cannot
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believe that it, as any otiier North American animal, is possessed

of sufficient intelligence to understand the mission of the trapper,

"vvhose foot-prints it rnay happen to find in the snow ; and we know

by having practiced the same art in our youth in the valley of the

Ottawa, that trappers are in the habit of trailing a roasted bird,

squirrel or piece of flesh from one trap to another, knowing that

the marten will follow the scent and thus be guided to the trap.

It is not therefore the footsteps of the trapper, but the scent of the

bait or trail that the Wolverene in all probability follows. Audu-

bon and Bachman say that this animal has always existed sparingly

in the United States, and only in the northern portion of the Union.

It is still found, although rarely, in Canada. The metropolis of the

species is in the cold north. Occasionally a pack of furs brought

from the back settlements of Canada contains a skin of the Wol-

verene. Audubon killed one in the Ransselaer County in the

State of New York ; it had its den in a narrow cave in the rocks,

where it had made a large nest for itself of dried leaves.

The same species is found on both continents. It inhabits the

most northern points of Europe and Asia, occurring in Sweden,

Norway, Lapland and Siberia, as well as in some of the Alpine

.regions, and in the forests of Courland and Poland. In North

America it is found throughout the whole Arctic Circle. They

were caught to the number often or twelve every winter by Capt.

Cartwright in Labrador. It exists at Davis Straits, and has been

traced across the continent to the shores of the Pacific. It is

found on the Russian Islands of Alaska. Richardson remarks :

"It even visits the islands of the Polar Sea, its bones having been

found in Melville Island, nearly in latitude 75*^." It occurs in

Canada, although diminishing in numbers the further we proceed

southerly. Specimens have been procured in Newfoundland and

in Maine.

In the expedition of Sir John Ross, as described by Captain

I. C. Ross, R. N. and R. S., the following anecdote of this species

is related : "In the middle of winter time, or three months before

we abandoned the ship, we were one day surprised by a visit from

-a Wolverene, which, hard pressed by hunger, had climbed the

snow wall that surrounded our vessel, and came boldly on deck,

•where the crew were walking for exercise ; undismayed at the pre-

sence of twelve or fourteen men, he seized upon a canister that

had some meat in it, and was in so ravenous a state that whilst

busily engaged at his feast he suffered me to pass a noose over
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his head, by which he was immediately secured and strangled.'^

The animal had evidently become desperate by extreme himg-er.

Audubon says :
" We have seen this species in confinement in

Europe; the specimens came, we are informed, from the north of

that continent. In Denmark, a keeper of a small caravan of

animals, allowed us the privilege of examining a Wolverene which

he had exhibited for two years ; we took him out of his cage

;

he was very gentle, opened his mouth to enable us to examine his

teeth, and buried his head in our lap whilst we admired his long

claws, and felt his woolly feet ; he seemed pleased to escape from

the confinement of the cage, ran round us in short circles, and

made awkward attempts to play with and caress us, which re-

minded us very much of the habit of the American black bear. He
had been taught to sit upon his haunches and hold in his mouth

a German pipe. We observed he was somewhat averse to the light

of the sun, keeping his eyes wholly closed when exposed to its rays.

The keeper informed us that he suffered a good deal from the

heat in warm weather, that he drank water freely, and ate meat

voraciously, but consumed more in winter than in summer. There

was in the same cage a marmot from the Alps, to which the Wol-

verene seemed much attached. When returned to the ca£re he

rolled himself up like a ball, his long shaggy hairs so completely

covering his limbs that he presented the aj)pearance of a bear

skin rolled up into a bundle."

" The Wolverene produces young once a year in number from

two to four, and the cubs are covered with a downy fur of a pale

cream colour." (Richardson.) The fur bears a great similarity to

that of the black bear, but is not so lonor nor of so much value.

The Glutton {Gulo luseiis) is the Carcajou of La Hontan and the French

Canadians; Quiokhatch (Ursulo affinis jimericana) of Gateshj (Carolina)'

Quickhatch of the English residents at Hudson's Bay
;

Quickhateh, or

Wolverene, of Ellis; Wolverene of Pennant; Wolverin, Quiquihateh, or

Carcajou, of Graham (manuscripts); Kablee-arioo of the Esquimaux of

Melville Peninsula; Ka e week of the Esquimaux of Boothia Felix; Nag-
hai-eh of the Chippeways

; Ommeethatsees, Okeeeoohagew, and Okeecoo-

hawgees (whence, as Sir John Richardson observes, the term Quickhatch of

the European labourers in the service of the Hudson's Bay Company is evi-

dently derived), of the Crees, or Algonquins; Rosomakofthe Russians;

Jarf, Filfress, of the 'Fauna Suecica'; Timmi of the Kamtschatkans ; Haep-
pi of the Koratzki ; Glouton of the French ; Gulo of Olaus Magnus ; Gulo,

Vielfrass, of Gener ; Hycena and Ursus Freti Hndsonis of Brisson ; BTustela

Gulo and Ursus luscus of Linnaeus ; Ursus Gulo of Pallas and Graelin

;

Taa;ws G'm^o of Tiedemann; Gulo arcticus oiDesmsLvest; Gulo vulgaris ot

Griffith's Cuvier ; Gulo luscus of Sabine.
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ARTICLE XL.— On the Loup Cervier^ or Canadian Lynx, (Lynx

Canadensis), and the Bay Lynx or Wild Cat of the United

States, [Lynx Rufus.)

GENUS LYNX.

Dental Formula.

Incisive^', Canine \
—\; Cheek-Teeth^—1=28.

Generic Characters.—The teeth of the genus Lynx do not differ

from those of the tame cats, except that there is one less on each

side in the upper jaw. The canines are large and strong; and the

small false molars, next to the canines, which exist in the large

long tailed cats, such as the lion, tiger, panther, cougar, etc.,

as well as in the common domestic cat, are here wanting.

There is one false molar, or conical tooth, on each side,

one carnivorous, with three lobes and a tubercle, or blunted

heel, on the inner. The third cheek-tooth is rather small, and is

placed transversely. In the lower jaw there are on each side

two false compressed simple molars and one canine, which is

bicuspid. The head is short, round and arched
;
jaws short ; tongue

aculeated ; eais short, erect, more or less tufted ; fore feet with

five toes, hind feet with only four ; nails retractile ; tail shorter

than the head, although nearly as long in a few instances.

This genus has been separated from the old genus Felis on ac-

count of the tufted ears, shorter bodies and tails, and also the slight

differences in the teeth. The generic name is from the Greek

lunyx, a lynx. There are eight species, one in Africa, two in

Persia, one in Arabia, two in Europe, and two in North America.

(And. and Bach.)

Both of the American species are found in Canada. They

are described as follows

:

1. Lynx Rufus.—Guldenstaed. Common American Wild Cat,

Bay Lynx.

Specific Characters.—Tail nearly as long as head; extremity

on the upper surface black, tipt with more or less ivhite ; a whitish

spot on the hinder part of the ear, bordered with black; general

colour reddish, brown in autumn, and winter ashy brown; in spri7ig

and summer, soles offeet naked.

2. Lynx Canadensis.—Geoffrey. The Loup Cervier, or

Canada Lynx.



248 The Loup Cervier.

Specific Characters.—Longer than L.Rufus; ears triangular,

tipt with an upright slender tuft of coarse black hairs ; tail

shorter than the head ; soles hairy ; general colours, grey above,

a little clouded with irregular darker spots, lighter beneath.

The skins of the Loup Cervier may be seen in the collections

of almost every extensive fur dealer in Canada, although the ani-

mal itself is not often to be met with, unless by those spoilsmen

or hunters who penetrate into the more retired recesses of the

forest. The settlements are seldom visited by this beast of prey,

its habits being such that it finds in general a sufficiency of food

in the woods, and is therefore not often compelled by famine to

forage in the farm yard. There can be little doubt, however, that

sometimes the wolf is blamed for carrying off a lamb which has

feasted the lynx. Its prey consists of such small animals as the

northern hare, the grey rabbit, squirrels, mice, grouse, and birds

of various kinds. It is said that in the northern regions it preys

upon the Arctic fox ( Vulpes lagopus,) and that it also there makes

great havoc among the lemmings. When it enters a place fre-

quented by rabbits it seldom leaves the locality until it has killed

them all. One was found with its mouth full of the sharp quills

of the porcupine, its head greatly inflamed, and its sight nearly

destroyed in consequence. There are some accounts of its attack-

ing deer, but although its strength is doubtless sufficient to war-

rant an encounter with such large prey, yet the habit of the lynx

is more like that of the common cat to seek its food among

animals smaller and weaker than itself.

From the great size of its claws and teeth, and its formidable

appearance, the Canada Lynx has acquired a reputation for fero-

city, cunning and daring, to which it is not entitled. All that has

been said of the Wolverene with respect to its leaping from

trees upon the backs of the deer and elk has also been applied to

this animal. In fact one of its common names, Loup Cervier, or

" Deer Wolf^ was bestowed upon it from its supposed habit of

pouncing upon and destroying deer. Although, however, strong-

ly built, and capable of climbing trees with ease, the lynx is

timid, and at the sight of man cowardly, and a very small dog will

put it to flight instantly. It swims well, breeds once a year,

having two young at a time, is easily taken in traps ; and the

Indians eat its flesh. AVhen attacked by dogs, and cornered up, it

fights like a cat, spitting and striking with its sharp claws, with

which it can inflict severe wounds.
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This animal has a short round head, large eyes, long, thick and

strong legs, a short tail, and erect ears, which are tufted with

black hairs. Its feet are completely covered by long woolly fur,

so that its tracks upon the snow are very large, and do not show

any impressions of the toes ; its steps are short. The general

colour is gre}^, with indistinct brownish spots.

It is found more or less abundantly all over the British Pro-

vinces of' North America, being a species of the Arctic and North

Temperate Zones. It is not found in the Southern States, and

is less common in the Northern States than it is in Canada, New

Brunswick, and thence northerly.

The Wild Cat, Lynx Rufus.

The common American Wild Cat differs from the Canadian

Lynx principally in being smaller and of a yellowish or reddish

brown color instead of gray. Although in appearance a fe-rocious

looking animal, yet it is cowardly, and has never been known to

attack any but animals smaller than itself. In those portions of

the States where it is not well known, there are always many

traditions afloat, attributing to this species the character of a

fierce and dangerous animal. The urchin, seldom partial to

strange cats of even the domestic species, generally regards that

portion of his road to school, which happens to traverse some

lonely swamp reputed to be the haunt of a wild cat, with especial

aversion ; he treads softly, breathes deeply, and looks around him

most suspiciously, expecting every moment to be pounced upon by

a savage with claws and teeth of unknown length and sharpness;

as he draws near the opening upon the far side, his heels involun-

tarily become much lighter, and not unfrequently the dreaded

passage terminates in a nimble run, until some safer spot is gained.

In after years he learns that this dread of an enemy may be

classed among the " lost fears," and like, many of the brighter

fancies of childhood, without foundation. There appears to be no

well authenticated instance of an attack by the wild cat upon any

animal larger than a lamb or a young pig.

Audubon states that this animal *' is fond of swampy retired

situations, as well as the wooded sides of hills, and is still seen

occasionally in that portion of the Alleghany Mountains which

traverses the States of Pennsylvania and New York. It is abun-

dant in the cane brakes bordering the lakes, rivers, and lagoons

of Carolina, Louisiana, and other southern and south-western
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btates. This species also inhabits the mountains and undulating
or rolling country of the Southern States, and frequents the thickets

that generally spring up on deserted cotton plantations, some
of which are two or three miles long, and perhaps a mile wide,

and aflord, from the quantity of briars, shrubs and young trees of

various kinds which have overgrown them, excellent cover for

many quadrupeds and birds. In these bramble covered old fields

the " Cats " feed chiefly on the rabbits and rats that make their

homes in their almost impenetrable and tangled recesses ; and
seldom does the Wild Cat voluntarily leave so comfortable and
secure a lurking place, except in the breeding season, or to follow

m very sultry weather the dry beds of streams or brooks, to pick

up the catfish, &c., or crawfish and frogs that remain in the deep

holes of the creeks during the drought of summer.
' The Wild Cat not only makes great havoc among the chickens,

turkeys and ducks of the planters, but destroys many of the

smaller quadrupeds, as well as partridges and such other birds as

he can surprise roosting on the ground. The hunters often run

down the Wild Cat with packs of fox-hounds. When hard

pressed by fast dogs, and in an open country, he ascends a tree

with the agility of a squirrel, but the baying of the dogs calling

his pursuers to the spot, the unerring rifle brings him to the

ground, when, if not mortally wounded, he fights fiercely with

the pack until killed. He will, however, when pursued by hunters

with hounds, frequently elude both dogs and huntsmen, by an

exercise of instinct so closely bordering on reason that we are

bewildered in the attempt to separate it from the latter. No
sooner does he become aware that the enemy is on his track than

instead of taking a straight course for the deepest forest he

speeds to one of the largest old fields overgrown wiih briary

thickets in the neighbourhood, and having reached this tangled

maze, he runs in a variety of circles, crossing and recrossiug his

path many times ; and when he thinks the scent has been suflS-

ciently diftused in difierent directions by this manoeuvre to

puzzle both men and dogs, he creeps slyly forth, and makes for

the woods, or for some well known swamp ; and if he should be

lucky enough to find a half dried up pond, or a part of the swamp

on which the clayey bottom is moist and sticky, he seems to

know that the adhesive soil, covering his feet and legs, so far

destroys the scent that although the hounds may be in full cry

on reaching such a place, and while crossing it, they will lose the
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track an the opposite side, and perhaps not regain it without

some difficulty and delay.

" At other times the " Cat," when chased by the doafs, gains

some tract of " burnt woods," common especially in the fine lands

of Carolina, where fallen and upright trees are alike blackened

by the fire that has run among them, burning before it every

blade of grass, every leaf and shrub, and destroying many of the

largest trees, in its furious course; and here the charcoal and ashes

on the ground, after he has traversed the burnt district a short

distance, and made a few leaps along the trunk of a fallen tree,

that has been charred in the conflagration, will generally put any

hounds at fault. Should no such chance of safety be within his

reach, he does not despair, but exerting his pov/ers of flight to

the utmost, increases his distance from the pursuing pack, and

following as intricate and devious a path as possible, after many

a weary mile has been run over, he reaches a long fallen trunk of

a tree, on which he may perchance at some previous time have

baflied the hunters as he is now about to do. He leaps on to it,

and hastily running to the further end he doubles and returns

to the point from which he gained the tree, and after running

backward and forward repeatedly on the fallen trunk, he makes a

sudden and vigorous spring, leaping as high up into a tree some

feet distant as he can ; he then climbs to its highest forks,

crouches, and, closely squatted, watches the movements of his

pursuers. The dogs are soon at fault, for he has already led them

through many a crooked path ; the hunters are dispirited and

uneasy, and perhaps the density of the w^oods, or the approach of

night favours him ; the huntsmen call oft' their dogs from the

fruitless search, and give up the chase, and shortly after the

escaped marauder descends leisurely to the earth, and wanders

off in search of food, and to bemn a new series of adventures."

The Wild Cat is a great destroyer of the eggs of birds, and

never finds the nest of a grouse, partridge, wild turkey, or other

bird, without sucking every Qgg in it. The following is a method

of capturing the animal, practiced in the Southern States, where

it is abundant: " A large and strong box trap is constructed, and

a chicken, placed at the farthest end of it from the door, is tied by

one leg so that he cannot move ; there is a stout wire partition

about half way between the fowl and the door, which prevents the

Cat, when entering the trap, from seizing the bird ; the trap is

then set so that when the animal enters the door closes behind
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him with a spring, commonly the branch of some tree bent down

for that purpose, and released by a trigger set at the entrance or

just within the trap. These traps are placed in different points

of the plantations, or in the woods, and the Wild Cat is generally

attracted by the crowing of the cock at the dawn of day."

The Cats are often caught in this way, and they do PxOt therefore

seem to possess the cunning of the fox, enabling the latter to

avoid the traps set for racoons. Audubon and Bachman, from

whose work the above particulars are extracted, state that they have

seen this animal taken from the common log traps set for racoons,

and that they are often found in the steel traps baited and set for

otters.

When this animal discovers a flock of wild turkeys he follows

them for a little distance, to ascertain their direction, and then

makes a rapid detour so as to get in front of them ; he then con-

ceals himself, and w^hen they have arrived within a convenient

distance springs into their midst, and seldom fails to secure one

of the number.

When kept in confinement they shew their close relationship to

the common cat by purring and mewing loud enough to be

heard at some distance. They hunt both by night and by day. The

female makes a comfortable nest of dry moss and leaves in a

hollow log or tree, and there brings forth her young, from two to

four at a time.

Audubon and Bachman state that " the geographical range of

this species is very extensive, it being found to inhabit portions of

the continent from the tropics as far north as 60 degrees. It

abounds in Texas, Louisiana, Florida, Georgia, and in both the

Carolinas, and is found in all the States east of these, and likewise

in New Brunswick and Nova Scotia; we have seen it on the

shores of the Upper Missouri, more than a thousand miles above

St. Louis. We examined one that had been taken a few hours

before by some hunters in Erie County in the State of New York,

and have heard of its existing, although rather sparingly, in

Upper Canada, where it has been occasionally captured."



The Raccoon, 253

ARTICLE XLI.

—

Natural History of the Raccoon,{ProcyonLotor.)

GENUS PROCYON.—Stork.

Dental Formula.

Incisive ^] Canine j-

—

\\ Molar |—f=40.

Generic Characters.—"Muzzle pointed and projecting beyond

the lower jaw ; ears short and oval ; tail bushy^ and long ; feet

five toed, with strong nails not retractile ; soles of feet (posterior)

naked; the species rest on the heel, but walk on the toes. Mam-
mae, six ventral ; there is a gland on each side of the anus which

secretes a slightly offensive fluid.

" The generic name is derived from the Greek pro, before, and

Icron^ a dog.

" Two species only have been noticed, one in the northern and

the other in the southern parts of North America." The northern

species is that which occurs in Canada.

Procyon Lotor.—Linn,

Specific Characters.—" Body above grayish^mixed with black ;

ears^ and beneath, whitish; a black patch across the eye; tail^

with four or five annulations of black and gray.''''

The body of the Raccoon is rather stout, the legs of moderate

length, and the appearance of the animal would indicate that

, although he is not intended for great speed, he is still by his com-

pact and well organized structure, his strong rausculous limbs and

short and stout claws, capable of a tolerably rapid race, and is

Able to climb, although not with the agility of the squirrel stiU

with greater alacrity than his near relative the bear.

" His head is rather round ; nose tapering, sharp, and snout

moveable
;
point of nose naked ; eyes round, and of moderate

size; moustaches few, very rigid, resembling bristles, extending to

the chin ; ears low, erect, elliptical, with their tips much rounded,

clothed with hair on both sides ; on the inner surface the hairs are

longer and less dense; tail of moderate length and bushy. In its

feet the Raccoon is partially plantigrade ; hence it was classed by

LiNN.EUs among the bears, under the genus Ursus ; soles of feet

naked. When it sits, it often brings the whole hind sole to the

ground, resting in the manner of the bears. The canine teeth are
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large and extend beyond the lips ; the nails are strong, hooked and

sharp, not covered with hairs. The body is densely clothed with

two kinds of hairs ; the outer and longer, long and coarse ; the

inner, softer and more like wool.

" Colour.—Point of nose, and soles of feet black ; nails of dark

brown ; moustaches nearly all white ; ears, lips, above the snout

and chin, dingy white ; above the eyes, and around the forehead,

lio'ht gray. A dark brown patch extends from each side of the

neck and passes the eyes over the nose nearly reaching the snout,

and gradually fading on the forehead into the colonrs of the back
;

eyes black ; the longer hairs on the back are dark brown at the

roots, then yellowish white for half their length, and are broadly

tipped with black; the softer fur beneath, pale brown throughout

the whole body ; on the sides and belly, the longer hairs are dingy

white from the roots ; the tail has about six distinct black rings,

and is tipped with black ; these rings alternate with five light yel-

lowish brown annulations."

This animal is well known all over Canada and the United States

as far as south as the Gulf of Mexico. It is said to extend its

o-eoo-raphical range further towards the north on the Pacific west

of North America, than on that of the Atlantic. The Hudson's

Bay Company procure skins in the Red River Settlement, and it

appears that that locality is about its extreme northern range.

Althouo-h somewhat common in this Province especially in the

newer settlements, its history is not very generally known, and

yet few animals are more interesting in their habits. We think

the following account given by Audubon and Bachman can scarcly

be read without amusement

:

HABITS.

The Raccoon is a cunning animal, is easily tamed, and makes a

pleasant monkey-like pet. It is quite dexterous in the use of its

fore-feet, and will amble after its master in the manner of a bear,

and even follow him into the streets. It is fond of eggs, and de-

vours them raw or cooked with avidity, but prefers them raw of

course, and if it finds a nest will feast on them morning, noon and

nio'ht without being satiated. It will adroitly pick its keeper's

pockets of anything it likes to eat, and is always on the watch for

dainties. The habits of the muscles (unios) that inhabit our fresh

water rivers are better known to the Raccoon than to most con-

chologists, and their flavour is as highly relished by this animal ai
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is that of the best bowl of clam soup by the epicure in that

condiment.

Being an expert climber, the Raccoon ascends trees with faoi-

3ty, and frequently invades the nest of the woodpecker, althouo-h

it may be secure against ordinary thieves, by means of his fore-

feet getting hold of the eggs or the young birds. He watches too

the soft-shelled turtle when she is about to deposit her eggs, for

which purpose she leaves the water, and crawling on to the white

sand-bar, digs a hole and places them underneath the heated sur-

face. Quickly does the rogue dig up the elastic ova, althouo-h

ever so carefully covered, and appropriate them to his own use,

notwithstanding the efforts of the luckless turtle to conceal them.

Sometimes by the margin of a pond, shrouded, or crouched,

among tall reeds and grasses. Grimalkin-like, the Raccoon lies

still as death, waiting with patience for some ill-fated duck that

may come within his reach. No negro on a plantation knows

with more accuracy when the corn (maize) is juicy and ready for

the connoisseur in roasting ears, and he does not require the aid

of fire to improve its flavour, but attacks it more voraciously than

the squirred or the blackbird, and is the last to quit the cornfield.

The favourite resorts of the Raccoon are retired swampy lands

well covered with lofty trees, and through which are small water-

courses. In such places its tracks may be seen following the mar-

gins of the bayous and creeks, which it occasionally crosses in

search of frogs and muscles which are found on their banks. It

also follows the margins of rivers for the same purpose, and is

dexterous in getting at the shell-fish, notwithstanding the hardness

of the siliceous covering with which nature has provided them.

In dry seasons, the receding waters sometimes leave the muscles

exposed to the heat of the sun, which destroys their life and causes

their shells to open, leaving them accessible to the first animal or

bird that approaches.

In the dreary months of winter, should you be encamped in any

of the great western forests, obliged by the pitiless storm to re-

main for some days, as we have been, you will not be unthankful

if you have a fat Raccoon suspended on a tree above your camp,

for when kept awhile, the flesh of this species is both tender and.

well-flavoured.

The Raccoon when full grown and in good condition we con-

sider quite a handsome animal. We have often watched him with

interest, cautiously moving from one trunk to another to escape
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his view. His briglii eye, however, almost invariably detected us

ere we could take aim at him, and he adroitly fled into a hollow

tree and escaped from us.

We once met with one of these animals whilst we were travel-

ing on horseback from Henderson to Vincennes, on the edge of a

laro-e prairie in a copse, and on approaching it raa up a small

sapling from which we shook it off with ease ; but as soon as it

reached the ground it opened its mouth and made directly to-

wards us, and looked so fierce, that drawing a pistol from our hol-

sters, we shot it dead when it was only a few feet from us.

The young are at their birth quite small, (about the size of a

half-grown rat ;) some that we saw in Texas were not more than

two days old and were kept in a barrel. They uttered a plaintive

cry not unlike the wail of an infant.

The Raccoon usually produces from four to six young at a time,

which are generally brought forth early in May, although the

period of their littering varies in different latitudes.

When the Indian corn is ripening, the Raccoons invade the fields

to feast on the rich milky grain, as we have just stated, and as the

stalks are too weak to bear the weight of these marauders, they

generally break them down with their fore-paws, tear off" the husks

from the ears, and then munch them at their leisure. During this

invitino- season, the Raccoon is not the only trespasser on the corn

fields, but various animals are attracted thither to receive their

portion, and even the merry school-boy shares the feast with them,

at the risk of paying for his indulgence by incurring the necessity

of a physician's prescription the next day. The havoc committed

in the Western States by squirrels and other animals is almost

incalculable, and no vigilance of the farmer can guard against the

depredations of these hungry intruders, which extend from farm to

farm, and even penetrate to those embosomed in the forests, where

settlements are few and far between.

The Raccoon is not strictly a nocturnal animal ; and although

it generally visits the corn fields at night, sometimes feeds on the

o-reen corn during the day ; we have seen it thus employed during

the heat of summer, and it will occasionally enter a poultry house

at mid-day, and destroy many of the feathered inhabitants, con-

tentinor itself with the head and blood of the fowls it kills.

The nest or lair of the Raccoon is usually made in the hollow

of some broken branch of a tree. When tamed, these animals are

seldom induced to lie or sleep on a layer of straw.
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There exists a species of oyster in the Southein States, of infe-

rior quahty, which bears the name of Raccoon Oyster : it lies im-

bedded in masses in the shallow waters of the rivers. These

oysters are covered by high tide=5, but are exposed at low water.

On these the Raccoons are fond of feeding, and we have on sev-

eral occasions seen them on the oyster banks. We have, however,

never had an opportunity of ascertaining by personal observation

the accuracy of a statement which vre have frequently heard made

with great confidence, viz., that the Raccoon, at low tide, in endea-

vouring to extricate these oysters from the shell, is occasionally

caught by the foot in consequence of the closing of the valve of the

shell fish, when numbers of these being clustered and imbedded

together, the Raccoon cannot drag them from their bed, and the

returnino- tide drowns him.

The Naturalist has many difficulties to encounter when inquiring

into facts connected with his pursuit : every one acquainted with

the habits of even our common species must know that the infor-

mation gained from most of those who reside near their localities,

from their want of particular observation, is generally very limited,

and probably the most interesting knowledge gained by such que-

ries would be the result of a comparison of the accounts given at

different places. From the Alleghany Mountains, the swamps of

Louisiana, and the marshes of Carolina, we have received nearly

the same history of the cunning manoeuvres and sly tricks of the

Raccoon in procuring food.

We add the following notes on a Raccoon kept for a considera-

ble time in a tame state, or partially domesticated

:

When it first came into our possession it was about one-third

grown. By kind treatment it soon became very docile, but from

its well known mischievous propensities we always kept it chained-

It was truly omnivorous, never refusing any thing eatable;

vegetable or animal, cooked or uncooked, all was devoured with

equal avidity. Of some articles, however, it seemed particularly

fond, as sugar, honey, chestnuts, fish and poultry. The animal

would become almost frantic w^hen either of the two first was

placed near it, but beyond its reach. No means would be left

untried to obtain the dainty morsel. It would rush forward as far

as the chain permitted, and stretch out a fore-paw toward the ob-

ject of its wishes to its utmost extent, which failing to reach it,

the other was extended ; again disappointed, the hind limbs were

tried in succession, by which there was a nearer approach to the

food, on account of the animal being chained by the neck.
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On being offered food when hungry, or roused up suddenly from

any cause, or when in active play, the eye was of a lustrous green

changing apparently the whole countenance.

It had a strong propensity to roll food and other things under

its paws ; segars in particular, especially when lighted. We have

observed a similar propensity in young bears.

On placing a pail of water within its reach, it ran to it, and after

drinking would examine the contents to the bottom with the fore-

paws, seemingly expecting to find some fish or frog. If any thing

was found it was speedily brought to the surface and scrutinized.

We have seen it throw chips, bits of china and pebbles, &c., into

the pail, and then fish them out for amusement, but never saw it

put a particle of its food in to soak, except in a few instances when

it threw in hard corn, but we do not think it was for this purpose.

After playing for a short time in the water it would commonly

urinate in it and then upset the pail.

We gave it a fish weighing tv/o pounds. The Raccoon turned

it in all directions in search of a convenient point of attack. The

mouth, nose, fins, vent, &.C., were tried. At length an opening was

made at the vent, into which a paw was deeply inserted ; the intes-

tines were withdrawn and eaten with avidity. At the same time

an attempt was made to insert the other paw into the mouth of

the fish to meet its fellow. This disposition to use the paws in

concert was shown in almost every action, sometimes in a very

ludicrous manner. On giving the animal ajug, one paw would be

inserted in the aperture, and a hundred twists and turns would be

made to join its fellow on the outside.

After devouring as much of the fish as it wished, it placed the

paws on the remainder, and lay down to doze until hunger returned,

watching the favourite food, and growling at any animal which

happened to pass near it. By degrees this propensity to defend its

food passed off, and it would allow the dog or fox to partake of it

freely. We placed a half-grown fox within its reach : the Raccoon

instantly grasped it with its legs and paws, and commenced a close

examination. It thrust its pointed nose in the ear of the fox to the

very bottom, smelling and snuffing as if determined to find out the

nature of the animal. During this time it showed no disposition

to injure the fox.

The Raccoon can scent an object for some distance with accu-

racy. We suffered ours to go loose on one occasion, when it made

directly for some small marmots confined in a cage in another

room.
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Our pet Raccoon, whose habits we are relating, evinced a singu-

lar propensity to listen to things at a distance, however many per-

sons were around him, even though he might be at the moment

eating a frog, of which food he was very fond. He would appa-

rently hear some distant noise, then raise his head and continue

listening, seeming every moment more absorbed ; at last he would

suddenly run and hide himself in his burrow. This seems to be

connected with some instinct of the animal in his wild state, pro-

bably whilst sitting on a tree sunning himself, when he is in the

habit of listening to hear the approach of an enemy, and then

hurrying to his hole in the tree.

Enjoying the hospitality of a friend one night at his plantation,

the conversation turned on the habits of animals: and in speaking

of the Raccoon he mentioned that it fed on birds and rabbits

generally, but in winter robbed the poultry houses. The negroes

on his plantation he said kept good dog.^, and relied on them for

hunting the Raccoon.

Whenever a Raccoon was about to attack the poultry house,

the dogs scenting him give a shrill cry, which is the signal for his

owner to commence the hunt. He comes out armed with an axe,

with a companion or two, resolved on a Raccoon hunt. The dog

soon gives chase, with such rapidity that the Raccoon, hard

pressed, takes to a tree. The dog, close at his heels, changes his

whining cry while running to a shrill short sharp bark. If the tree

is small or has limbs near the ground so that it can be easily

ascended, the eager hunters climb up after the " coon." He per-

ceives his danger, endeavours to avoid his pursuers by ascending

to the farthest topmost branch, or the extremity of a limb ; but

all his efforts are in vain, his relentless pursuers shake the limb,

until he is compelled to let go his hold, and he comes toppling

heavily to the ground, and is instantly seized by the dogs. It fre-

quently happens, however, that the trees are tall and destitute of

lower branches, so that they cannot be climbed without the risk of

of life or limb. The negroes survey for a few moments in the bright

moonlight the tall and formidable tree that shelters the coon,

grumble a little at the beast for not having saved them trouble by

mounting an easier tree, and then the ringing of their axes resounds

through the still woods, awakening echoes of the solitude pre-

viously disturbed only by the hooting of the owl, or the impatient

barking of the dogs. In half an hour the tree is brought to the

ground and with it the Raccoon, stunned by the fall ; his foes give
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him no time to define his position, and after a short and bloody-

contest with the dogs, he is despatched, and the sable hunters

remunerated,—for his skin they will sell to the hatters in the near-

est town, and Lis flesh they will hang up in a tree to freeze and

furnish them with many a savoury meal.

The greatest number of Raccoons, however, are killed by log-

traps set with a figure of 4 trigger, and baited with a bird or

squirrel, an ear of corn, or a fish : either the appetite or curiosity

of these animals will entice them into a trap or entangle them in

a snare.

Another mode of destroying this species is by fire-hunting,

which requires good shooting, as the animal only shows one eye

from behind the branch of a tree, which reflecting the light of

the fire-hunter's torch, shines like a ball of pliosphorus, and is

generally knocked out at twenty-five or thirty yards by a good

marksman.

The Raccoon, like the bear, hibernates for several months dur-

ing winter in the lat'.tude of New York, and only occasionally and

in a warm day leaves its retreat, which is found in the hollow of

some large tree. We once, however, tracked in deep snow the

footsteps of a pair of this species in the northern parts of New
York, and obtained them by having the tree in which they lay

concealed cut down. They had made a circle in company of

about a mile, and th"a returned to their winter domicile.

ARTICLE XLII.— On the Metamorplioses of Insects.

(From Kirby and Spence's Introduction to Entomology.)

METAMORPHOSES OF mSECTS.

Were a Naturalist to announce to the world the discovery of an

animal which for the first five years of its life existed in the form

of a serpent, which then penetrating into the earth, and weaving

a shroud of pure silk of the finest texture, contracted itself within

this covering into a body without external mouth or limbs, and

resembling, more than anything else, an Egyptian mummy, and

which, lastly, after remaining in this state without food and

without motion for three years longer, should at the end of that

period burst its silken cerements, struggle through its earthy

covering, and start into day a winged bird,—^what think you

would be the sensation excited by this strange piece of intelli-
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gence? After the first doubt of its truth were dispelled, what

astonishment would succeed ! Amongst the learned, what
surmises !—what investigations ! Amongst the vulgar, what
eager curiosity and amazement ! All would be interested in the

history of such an unheard-of phenomenon
; even the most torpid

would flock to the sight of such a prodigy.

But, you ask, " To what do all these improbable suppositions

tend ?" Simply to rouse your attention to the metamoriihoses of

the insect world, almost as strange and surprising, to which I am
now about to direct your view,—miracles which, though scarcely

surpassed in singularity by all that poets have feigned, and
though actually wrought every day beneath our eyes, are, because

of their commonness, and the minuteness of the objects, unheeded
alike by the ignorant and the learned.

The butterfly which amuses you with his aerial excursions, one
while extracting nectar from the tube of the honeysuckle, and then

the very image of fickleness, flying to a rose as if to contrast the

hue of its wings with that of the flower on which it reposes, did

not come into the world as you now behold it. At its first

exclusion from the egg^ and for some months of its existence

afterwards, it was a worm-like caterpillar, crawling upon sixteen

short legs, greedily devouring leaves with two jaws, and seeing

by means of twelve eyes so minute as to be nearly imperceptible

without the aid of a microscope. You now view it furnished

with wings capable of rapid and extensive flights ; of its sixteen

feet ten have disappeared, and the remaining six are in most
respects wholly unlike those to which they have succeeded

; its

jaws have vanished, and are replaced by a curled-up proboscis

suited only for sipping liquid sweets; the form of its head is

entirely changed,—two long horns project from its upper suiface
;

and instead of twelve invisible eyes, you behold two very large,

and composed of at least seventeen thousand convex lenses, each

supposed to be a distinct and e9"ective eye !

Were you to push your examination further, and by dissection

to compare the internal conformation of the caterpillar with that

of the butterfly, you would witness changes even more
extraordinary. In the former you would find some thousands of

muscles, which in the latter are replaced by others of a form and

structure entirely dilFerent. JS'early the whole body of the cater-

pillar is occupied by a capacious stomach. In the butterfly it

has become converted into an almost imperceptible thread-like
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viscus ; and the abdomen is now filled by two large packets of

eggs, or other organs not visible in the first state. In the former,

two spirally-convoluted tubes w^ere filled with a silky gum ; in the

latter, both tubes and silk have almost totally vanished; and

changes equally great have taken place in the economy and

structure of the nerves and other organs.

What a surprising transformation ! Nor was this all. The

change from one form to the other was not direct. An
intermediate state not less sino-ular intervened. After castino; its

skin, even to its very jaws, several times, and attaining its full

growth, the caterpillar attached itself to a leaf by a silken girth.

Its body greatly contracted : its skin once more split asunder, and

disclosed an oviform mass, without exterior mouth, eyes, or limbs,

and exhibiting no other symptom of life than a slight motion

when touched. In this state of deat)i-like torpor, and without

tasting food, the insect existed for several months, until at length

the tomb burst, and out of a case not more than an inch long, and

a quarter of an inch in diameter, proceeded the butterfly before

you, which covers a surface of nearly four inches square.

Almost every insect which you see has undergone a transforma-

tion as singular and surprising, though varied in many of its

circumstances. That active little fly, now an unbidden guest at

your table, * whose delicate palate selects your chociest viands

one while extending his proboscis to the margin of a drop of wine,

and then gaily flying to take a more solid repast from a pear or

a peach ; now gamboling with his comrades in the air, now

gracefully currying his furled wings with his taper feet, was but

the other day a disgusting grub, without wings, without legs,

without eyes, vrallowing, well pleased, in the midst of a mass of

excrement.

The "grey-coated gnat," whose humming salutation, while she

makes her airy circles about your bed, gives terrific warning of the

sanguinary operation in which she is ready to engage, was a few

hours ago the inhabitant of a stagnant pool, more in shape like a

fish than an insect. Then to have been taken out of the water

would have been speedily fatal ; now it could as little exist in any

other element than air. Then it breathed through its tail ; now

through openings in its sides. Its shapeless head, in that period

* " Coenis etiam non vocatus ut Mnsca advolo." Aristophon in Pytha-

gorista apud Athenaeum. (Mouffet, 56.)
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of its existence, is now changed for one adorned with elegantly

tufted antennae, and furnislied, instead of jaws, with an apparatus

more artfully constructed than the cupping-glasses of the

phlebotomist,—an apparatus which, at the same time that it

strikes in the lancets, composes a tube for pumping up the flowing

blood.

The " shard-born beetle," whose " sullen horn," as he directs

his " droning flight" close past your ears in your evening walk,

calling up in poetic association the lines in which he has been

alluded to by Shakspeare, Collins, and Gray, was not in his

infancy an inhabitant of air, the first period of his life being spent

in gloomy solitude, as a grub, under the surface of the earth. The

shapeless maggot which you scarcely fail to meet with in some

one of every handful of nuts you crack, would not always have

grovelled in that humble state. If your unlucky intrusion upon

its vaulted dwelling had not left it to perish in the wide world, it

would have continued to reside there until its full growth had

been attained. Then it would have gnawed itself an opening,

and, having entered the earth, and passed a few months in a state

of inaction, would at length have emerged an elegant beetle,

furnished with a slender and very long ebony beak, two wings,

and two wing-cases, ornamented with yellow bands, six feet,

and in every respect unlike the worm from which it proceeded.

That bee but it is needless to multiply instances, a

suiBcient number has been adduced to show that the apparently

extravagant supposition with which I set out may be paralleled in

the insect world ; and that the metamorphoses of its inhabitants

are scarcely less astonishing than would be the transformation of

a serpent into an eagle.

These changes I do not purpose explaining minutely in this

place : they will be adverted to more fully in subsequent letters.

Here I mean merely to give you such a general view of the

subject as shall impress you with its claims to attention, and such

an explanation of the states through which insects pass, and of the

different terms made use of to designate them in each, as shall

enable you to comprehend the frequent allusions which must be

made to them in our future correspondence.

The states through which insects pass are four : the ^^y, the

larva, the pupa, and the imago.

The first of these need not be here adverted to. In the second^

or immediately after the exclusion from the egg, they are soft,
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without winos, and in shape usually somewhat like worms. This

Linne called the larva state, and an insect when in it a larva^

adopting a Latin word signifying a 7nask, because he considered

the real insect while under this form to be as it were masked. In

the English lauo-uao-e we have no common term that applies to

the second state of all insects, though we have several for that of

different tribes. Thus we call the coloured and often hairy larvae

of butterflies and moths caterpillars ; the white and more

compact larvre of flies, many beetles, &c., grubs or maggots ;*

and the depressed larvae of many other insects worjns. The twa

former terms I shall sometimes use in a similar sense, rejecting

the last, which ought to be confined to true vermes ; but I shall

more commonly adopt Linne's term, and call insects in their

second state larvce.

In this period of their life, during which they eat voraciously

and cast their skin several times, insects live a shorter or longer

period, some only a few days or weeks, others several months or

years. They then cease eating ; fijc themselves in a secure place;

their skin separates once more, and dis(;loses an oblong body, and

they have now attained the third state of their existence.

From the swathed appearance of most insects in this state, in

which they do not badly resemble in miniature a child trussed up

like a mummy in swaddling clothes, according to the barbarous

fashion once prevalent here, and still retained in many parts of the

Continent, Linne has called it the pupa state, and an insect when

under this foiMu a pupa^—terms which will be here adopted in the

same sense. In this state most insects eat no food ; are incapable

of locomotion ; and, if opened, seem filled with a watery fluid, in

which no distinct organs can be traced. Externally, however, the

shape of the pupre of difierent tribes varies considerably, and

diff"erent names have been applied to them.

Those of the beetle and bee tribes are covered with a

membraneous skin, enclosing in separate and distinct sheaths the

external organs, as the antennae, legs, and wings, which are conse-

* Gentila, or gentlea, is a synonymous word emploped by our old authors,

but is now obsolete, except with anglers. Thus Tusser, in a passage

pointed out to me by Sir Joseph Banks :

—

" Rewerd not thy sheep when ye take of his cote

With twitches and patches as brode as a grote
;

Let not such ungentlenesse happen to thine,

Least fly with her gentils do make it to pine.'*
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qiiently not closely applied to the body, but have their form for

the most part clearly distinguishable. To these Aristotle originally

gave the name of nymplice,^ which was continued by Swain-

nierdam and other authors prior to Linno (who calls them

incomjilete pupse,) and has been adopted by many English writers

on insects.

Butterflies, moths, and some of the two-winged tribe, are in

their pupa state also enclosed in a similar membraneous envelope
;

but their legs, anteim?e, and wings, are closely folded over the

breast and sides ; and the whole body enclosed in a common case

or covering of a more horny consistence, which admits a much

less distinct view of the organs beneath it. As these pupse arc

often tinged of a golden colour, they were called from this

circumstance chrysalides by the Greeks, and aurelios, by the

Romans, both which terms are in some measure become anglicized
;

and though not applicable to nngilded pupse, are now often given

to those of all lepidopterous insects, f
These by Linne are deno-

minated ohtected pupge.

I have said that most insects eat no food in the pupa state. This

qualification is necessary, because in the metamorphoses of insects,

as in all her other operations, nature proceeds by measured steps,

* Hist. Anim. 1. 5. c. 10.

f In explanation of tlie terms Lepidopteroua, Coleoj-tera, (fee, which

will frequently" occur in the following pages before coming regularly to

definitions, it is necessary here to state that they have reference to the

names given by entomologists to the different orders or tribes of insects, as

under :

—

1. Coleoptera, consisting of Beetles.

2. Strepsiptera, of the genera Xenos and Stylops.

8. Bermapttra, of the Earivigs.

4. Orthoptera, of Cockroaches, Locusts, Grasshoppers, Crickets^

Spectres, Mantes, &€.

5. Hemiptera, consisting of Bugs, Cicadce, Water-scorpions, Water-boat-

men, Plant-lice, Cochineal Insects, (to.

6. Trichoptera, consisting of the Jlies produced by the various species of

Case-worms, Phryganea, L.

7. tLepidnptera, consisting of Butterflies, TIawkmoths, and Moths.

8. Neuroptera, coushi'mg o{ I>rago7i-flics, Ant-lions, Ephemerce, d:c.

9. Hymenoptera, consisting of Bees, Wasps, and other insects armed with

a sting or ovipositor, and its valves.

10. Diptera, consisting of Flies, Gnats, and other two-winged insects^

11. Aphaniptera, consisting of the Flea tribe.

12. Aptera, of Mites, Lice, d;c.
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and a very considerable number (the tribe of locusts, cockroaclies,

bugs, spiders, (fee.,) not only greatly resemble the perfect insect in

form, but are equally capable with it of eating and moving. As
these insects, however, cast their skins at stated periods, and

undergo changes, though slight, in their external and internal

conformation, they are regarded also as being subject to metamor-

phoses. These pupse may be subdivided into two classes : first,

those comprised, with some exceptions, under the Linnean Aptera,

which in almost every respect resemble the perfect insect, and

were called by Linne complete pupae ; and, secondly, those of the

Linnean order Heiniptera^ which resemble the perfect insect,

except in having only the rudiments of wings, and to which the

name of semi-complete pupse was applied by Linne, and that of

semi-nymphs by some other authors. There is still a fifth kind of

pupse, which are not, as in other instances, excluded from the skin

of the larva, but remain concealed under it, and were hence called

by Linne coarctate pupae. These, which are peculiar to flies and

some other dipterous genera, may be termed cased-nymphs.

When, therefore, we employ the terra pupa^ we refer indiffer-

ently to the third state of any insect, the particular order being

indicated by the context, or an explanatory epithet. The terms

chrysalis (dropping aurelia, which is superfluous,) nymph^ semi-

nymph^ and casecl-mjmph, on the other hand definitely pointing

out the particular sort of pupa meant : just as in Botany, the com-

mon term pericarp applies to all seed-vessels, the several kinds

being designated by the names of capsule, silicle, &c.

The envelope of cased-nymj^hs, which is formed of the skin of

the larva, considerably altered in form and texture, may be con-

veniently called the pupariuni ; but to the artificial coverings of

dilTerent kinds, whether of silk, wool, or earth, &c., which many

insects of the other orders fabricate for themselves previously to

assuming the pupa state, and which have been called by different

writers, pods, cods, husks, and beans, I shall continue the more

definite French term cocon, anglicized into cocoon.

After remaining a shorter or longer period, some species only a

few hours, others months, others one or more years, in the pupa

state, the enclosed insect, now become mature in all its parts,

bursts the case which enclosed it, quits the pupa, and enters upon

the fourth and last state.

We now see it (unless it be an apterious species) furnished

with wings, capable of propagation, and often under a form
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altogether different from tliose which it has previously borne—

a

perfect beetle, butterfly, or other insect. This Linne termed the

imago state, and the animal that had attained to it the imago;

because, having laid aside its ma^k^ and cast off its swaddling

hands, being no longer disguised or confined, or in any respect

imperfect, it is now become a true representative or image of its

species. This state is in general referred to when an insect is

spoken of without the restricting terms larva or pupa.

Such being the singularity of the transformation of insects, you

will not think the ancients were so wholly unprovided with a

show of aro-ument as we are accustomed to consider them, for

their belief in the possibility of many of the marvellous metamor-

phoses which their poets recount. Utterly ignorant as they were

of modern physiological discoveries, the conversion of a caterpillar

into a butterfly must have been a fact sufficient to put to a

nonplus all the sceptical oppugners of such transformations. x\nd

however we may smile, in this enlightened age, at the inference

drawn not two centuries ago by Sir Theodore Mayerne, the editor

of Mouffet's Work on Insects, " that if animals are transmuted so

may metals," * it was not, in fact, with his limited knowledge

on these subjects, so very preposterous. It is even possible that

some of the wonderful tales of the ancients were grafted on the

changes which they observed to take place in insects. The death,

and revivification of the phoenix, from the ashes of which, before

attaining his perfect state, arose first a worm [Scolex,) in many

of its particulars resembles what occurs in the metamorphoses of

insects. Nor is it very unlikely that the doctrine of the

metempsychosis took its rise from the same source. What argu-

ment would be thought by those who maintained this doctrine

more plausible, in favor of the transmigration of souls, than the

seeming revivification of the dead chrysalis ^ What more proba-

ble than that its apparent re-assumption of life should be owing to

its receiving for tenant the soul of some criminal doomed to

animate an insect of similar habits wdth those which had defiled

his human element ? f

* Epist. Dedicat.

f
" A priest who has drunk wine shall migrate into a moth or fly, feeding

on ordure. He who steals the gold of a priest shall pass a thousaud times

into the bodies of spiders. If a man shall steal honey, he shall be born a

great stinging gnat ; if oil, an oil-drinking beetle ; if salt, a cicada ; if a

household utensil, an ichneumon flj." Institute of Menu, 353.



268 Metamorphoses of Insects.

At the present day, however, the transformations of insects

have lost that excess of the marvellous, which mio-ht once have

furnished arguments for the fictions of the ancients, and the

dreams of Paracelsus. We call them metamorphoses and

transformations, because these terms are in common use, and are

more expressive of the sudden changes that ensue than any new

ones. But, strictly, they ought rather to be termed a series of

developments. A caterpillar is not, in fact, a simple but a com-

pound animal, containing within it the germ of the future

butterfly, enclosed in what will be the case of the pupa, which is

itself included in the three or more skins, one over the other, that

will successively cover the larva. As this increases in size these

parts expand, present themselves, and are in turn thrown off, until

at length the perfect insect, which had been concealed in this suc-

cession of masks, is displayed in its genuine form. That this is

the proper explanation of the phenomenon has been satisfactorily

proved by Swammerdam, Malpighi, and other anatomists. The

first-mentioned illustrious naturalist discovered, by accurate dis-

sections, not only the skins of the larva and of the pupa encased

in each other, but within them the very butterfly itself, with its

organs indeed in an almost fluid state, but still perfect in all its

parts. * Of this fact you may convince yourself without

Swammerdam's skill, by plunging into vinegar or spirit of wine a

caterpillar about to assume the pupa state, and letting it remain

there a few days for the purpose of giving consistency to its parts
;

or by boiling it in water for a few minutes. A very rough dis-

section will then enable you to detect the future butterfly ; and

you will find that the wings, rolled up into a sort of cord, are

lodged between the first and second segment of the caterpillar

;

that the antennae and trunk are coiled up in front of the head

;

and that the legs, however difterent their form, are actually

sheathed in its legs. Malpighi discovered the eggs of the future

moth in the chrysalis of a silk-worm only a few days old, f and

Reaumur those of another moth (^Hypogi/mna dispar) even in the

caterpillar, and that seven or eight days before its change into the

pupa.
;j;
A caterpillar, then, may be regarded as a locomotive

egg, having for its embryo the included butterfly, which after a

* Hill's Swamm. ii. 24, t. 37. f. 2. 4.

f De Bombyce 29.

X Reaum. i. 359.
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certain period assimilates to itself the animal substances by which

it is siirroimded ; has its organs gradually developed ; and at

lenn^th breaks throuMi the shell which encloses it.

This explanation strips the subject of every thing miraculous,

yet by no means reduces it to a simple or uninteresting operation.

Our reason is confounded at the reflection that a larva, at first not

thicker than a thread, includes the germs of its own triple, or

sometimes octuple, teguments ; the case of a chrysalis, and of a

bntterfly, all curiously folded in each other ; with an apparatus of

vessels for breathing and digesting, of nerves for sensation, and of

muscles for moving; and that these various forms of existence

will undergo their successive evolutions, by aid of a few leaves

received into its stomach. And still less able are we t(> compre-

hend how this organ should at one time be capable of digesting

leaves, at another onl}" honey ; how one while a silky fluid should

be secreted, at another none ; or how organs at one period

essential to the existence of the insect should at another be cast

off, and the whole system which supported them vanish. *

Nor does this explanation, though it precludes the idea of that

resemblance, in every particular, which, at one time, was thouo-ht

to obtain between the metamorphosis of insects, especially of the

Lcpidoptera order, and the resurrection of the body, do away that

general analogy which cannot fail to strike every one who at all

considers the subject. Even Swammerdam, whose observations

have proved that the analogy is not so complete as had been

imagined, speaking of the metamorphosis of insects, uses these

strong words :
" This process is formed in so remarkable a manner

in butterflies, that we see therein the resurrection painted before

our eyes, and exemplified so as to be examined by our hands." f

To see, indeed, a caterpillar crawling upon the earth sustained by

the most ordinary kinds of food, which, when it has existed a few

weeks or months unJer this humble form, its appointed work
being finished, passes into an intermediate state of seeming death,

when it is wound up in a kind of shroud and encased in a coffin.

* Dr. Herold {Entwickelungs gescJiichte der Schmetterlinge,) and other

modern physiologists, deny that tlie germs of the skirls of the caterpillar and
chrysalis and of the future butterfly exist in the young caterpillar ; but, for

reasons assigned in detail in another place (vol. iii. edit. 5. pp. 52—62.) the

theory of Swammerdam and Bonnet, as above explained, is here preferred,

f Hill's Swamm. i. 127. a.



270 Metamorphoses of Insects.

and is most commonly buried under the earth (though sometimes

its sepulchre is in the water, and at others in various substances

in the air,) and after this creature and others of its tribe have

remained their destined time in this death-like state, to behold

earth, air, and water give up their several prisoners : to survey

them, when, called by the warmth of the solar beam, they burst

from their sepulchres, cast oft' their cerements, from this state of

torpid inactivity, come forth, as a bride out of her chamber,—to

survey them, ,1 say, arrayed in their nuptial glory, prepared to

enjoy a new and more exalted condition of life, in which all their

powers are developed, and they are arrived at the perfection of

their nature ; when no longer confined to the earth they can

traverse the fields of air, their food is the nectar of flowers, and

love begins his blissful reign ;—who that witnesses this interesting

scene can help seeing in it a lively representation of man in his

threefold state of existence, and more especially of that happy

day, when, at the call of the great Son of Righteousness, "all that

are in the graves shall come forth ; the sea shall give up her dead,

and death being swallowed up of life, the nations of the blessed

shall live and love to the ages of eternity ?
"

But although the analogy between the different states of insects

and those of the body of man is only general, yet it is much more

complete with respect to his soul. He first appears in his frail

body—a child of the earth, a crawling worm, his soul being in a

course of training and preparation for a more perfect and glorious

existence. Its course being finished, it casts of the earthly body,

and goes into a hidden state of being in Hades, where it rests from

its works, and is prepared for its final consummation. The time

for this being arrived, it comes forth clothed with a glorious body,

not like its former, though germinating from it, for, though " it is

sown an animal bodi/, it shall be raised a spiritual hody^'' endowed

with augmented powers, faculties, and privileges commensurate to

its new and happy state. And here the parallel holds perfectly

betw^een the insect and the man. The butterfly, the representative

of the soul, is prepared in the larva for its future state of glory;

and if it be not destroyed by the ichneumons and other enemies

to which it is exposed, symbolical of the vices that destroy the

spiritual life of the soul, it will come to its state of repose in the

fupa^ which is its Hades ; and at length, when it assumes the

imago^ break forth with new powers and beauty to its final glory

and the reign of love. So that in this view of the subject well

might the Italian poet exclaim :

—
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Non v' accorgete voi, che noi siam' vermi,

Nati a forniar l' angelica farfalla ?
*

The Egyptian fable, as it is supposed to be, of Cupid and Psyche,

seems built upon this foundation. " Psyche," says an ingenious

and learned writer, " means in Greek the human soul ; and it

means also a butterfly, f of which apparently strange double
sense the undoubted reason is that a butterfly was a very ancient

symbol of the soul : from the prevalence of this symbol, and the

consequent coincidence of the names, it happened that the Greek
sculptors frequently represented Psyche as subject to Cupid in the
shape of a butterfly; and that even when she appears in their

works under the human form, we find her decorated with the lio-ht

and filmy wings of that gay insect." |

The following beautiful little poem falls in so exactly with the
subject I have been discussing, that I cannot resist the temptation
I feel to copy it for you, especially as I am not aware that it has
appeared anywhere but in a newspaper :—

-

THE BUTTERFLY'S BIRTH-DAY,

BY THE AUTHOR OF " THE BUTTERFLy's BALL."

The shades of night were scarcely fled
;

The air was mild, the winds were still

;

And slow the slanting sun-beams spread

O'er wood and lawn, o'er heath and hill

:

From fleecy clouds of pearly hue

Had dropt a short but balmy shower,

That hung like gems of morning dew
On every tree and every flower

:

And from the blackbird's mellow throat

Was pnur'd so loud and long a swell,

As echoed with responsive note

From mountain side and shadow dell.

* Do you not perceive that we are caterpillars, born to form the angelic
butterfly ?

f It is worthy of remark that in the north and west of England the moths
that fly into candles are called mules (souls,) perhaps from the old notion
that the souls of the dead fly about at night in search of light. For the
aame reason, probably, the common people in Germany call them ghosts
(geistchen.)

X fare's Essays, i. 101, 102.
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"When bursting forth to life and light,

The offspring of enraptured May,

The Butterfly, on pinions bright,

Launch'd in full splendour on the day.

TJnconscious of a mother's care,

No infant wretchedness she knew ;

But as she felt the vernal air,

At once to full perfection grew.

Her slender form, ethereal light.

Her velvet-textured wings unfold

;

"With all the rainbow's colours bright.

And dropt with spots of burnish'd gold.

Trembling with joy awhile she stood,

And felt the sun's enlivening ray

;

Drank from the skies the vital flood.

And wondered at her plumage gay !

And balanced oft her broidered wings.

Through fields of air prepared to siiil:

Then on her vent'rous journey springs,

And floats along the rising gale.

Go, child of pleasure, range the fields.

Taste all the joys that spring can give,

Partake what bounteous summer yields,

And live whilst vet, tis time to live.

Go sip the rose's fragrant dew.

The lily's honeyed cup explore.

From flower to flower the search renew,

And rifle all the woodbine's store :

And let me trace thy vagrant flight,

Thy moments too of short repose,

And mark thee then with fre?h delight

Thy golden pinions ope and close.

But hark I whilst thus I musing stand

Pours on the gale an airy note.

And breathing from a viewless band,

Soft silvery tones around me float

!

— They cease—but still a voice I hear,

A wisper'd voice of hope and joy,

" Thy hour of rest approaches near,

" Prepare thee, mortal !—thou must die
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"Yet start not!—on thy closing eyes

"Another day shall still unfold,

" A sun of milder radiance rise,

"A happier age of joys untold.

" Shall the poor worm that shocks thy sight,

" The humblest form in nature's train,

" Thus rise in new-born lustre bright,

"And yet the emblem teach in vain ?

" Ah I where were once her golden eyes,

" Her glittering wings of purple pride?

" Concealed beneath a rude disguise,

" A shapeless mass to earth allied.

"Like thee the hapless reptile lived,

" Like thee he toil'd like thee he spun,

"Like thine his closing hour arrived,

" His labour ceased, his web was done.

" And shalt thou, number'd with the dead,

" No happier state of being know !

" And shall no future morrow shed

" On thee a beam of brighter glow ?

"Is this the bound of power divine,

" To animate an insect frame ?

" Or shall not He who moulded thine

" Wake at his will the vital flame.

" Go, mortal ! in thy reptile state,

" Enough to know to thee is given
;

" Go, and the joyful truth relate
;

" Frail child of earth ! high heir of heaven !

"

A question here naturally presents itself—Why are insects sub-

ject to these changes ? For what end is it that, instead of

]>reserving, like other animals,* tlie same general form from

* A few verterbrate animals, viz., frogs, toads, and newts, undergo

!iuM.amorphoses in some respects analogous to those of insects; their first

form as tadpoles being very different from that which they afterwards

assume. These reptiles, too, as well as snakes, cast their skin by an opera-

tion somewhat similar to that in larvce. There is nothing, however, in their

metamorphoses at all resembling the picpa state in insects. (See, however,

Von Baer's article on the Analogies of the Transformations of Insects and

the Higher Animals in the Annales des Sciences Nat.) According to Mr. J.

y. Thompson, both the common barnacles and many Crustacea undergo

metamorphoses, but to what extent these changes take place in the latter

does not eeem clearly ascertained.

c
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infancy to old age, they appear at one period under a shape so

diflerent from that which they finally assume ; and why should

they pass through an intermediate state of torpidity so extraor-

dinary ? I can only answer that such is the will of the Creator,

who doubtless had the wisest ends in view, although we arc

incompetent satisfactorily to discover them. Yet one reason for

this conformation may be hazarded. A very important part

assigned to insects in the economy of nature, as I shall hereafter

show, is that of speedily removing superabundant and decaying

animal and vegetable matter. For such agents an insatiable

voracity is an indispensible qualification, and not less so unusual

powers of multiplication. But these faculties are in a great

degree incompatible. An insect occupied in the work of repro-

duction could not continue its voracious feeding. Its life, therefore,

after leaving the egg, is divided into three stages. In the first, as

larva, it is in a state of sterility ; its sole object is the satisfying

its insatiable hunger ; and, for digesting the masses of food which

it consumes, its intestines are almost all stomach. This is usually

by much the longest period of its existence. Having now laid up

a store of materials for the development of the future perfect

insect, it becomes a pupa ; and during this inactive period the

important process slowly proceeds, uninterrupted by the calls of

appetite. At length the perfect insect is disclosed. It now often

requires no food at all ; and scarcely ever more than a very small

quantity ; for the reception of which its stomach has been con-

tracted, in some instances, to a tenth of its former bulk. Its

almost sole object is now the multiplication of its kind, from which

it is diverted by no other propensity ; and this important duty

being performed, the end of its existence has been answered, and

it expires.

It must be confessed that some objections might be thrown out

against this hypothesis, yet I think none that would not admit of

a plausible answer. To these it is foreign to my purpose now to

attend, and I shall conclude this letter by pointing out to you the

variety of new relations which this arrangement introduces into

nature. One individual unites in itself, in fact, three species,

whose modes of existence are often as different as those of the

most distantly related animals of other tribes. The same insect'

often lives successively in three or four worlds. It is an inhabit

ant of the water during one period, of the earth during another

and of the air during a third ; and fitted for its various abodes hr
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Kew organs and instruments, and a new form in each. Think (to

'iise an ilkistration of Bonnet) but of the cocoon of the silk-worm !

ilow many hands, how many machines does not this little ball

put in motion ! Of what riches should we not have been deprived,

if the moth of the silk-worm had been born a moth, without hav-

ing been previously a caterpillar ! The domestic economy of a

large portion of mankind would have been formed on a^plan

altogether different from that which now prevails.

I am, &c.

ARTICLE XLlll—On the Classijication of Fishes. With par-

ticular reference to the Fishes of Canada.—-By Frank Forelle.

Fishes belong to the first department of the animal kingdom, the

Vertebrata, having an internal skeleton, with a back-bone for its

axis, yet occupying the lowest position in that department, as wiE

be seen by referring to the first number of this Magazine. They

have red blood, not warm like that of the animals comprised in

the first and second classes of this department, the mammals and

birds, but cold like that of the reptiles. They are destitute of

lungs, and on this account they cannot live in the air, for their

blood is oxygenized through the medium of water passing between

their branchiaj or gills. These are for the most part com-

posed of thin plates or laminae, fixed on arches, called the branchial

arches, and are covered with countless minute blood vessels, which

are so arranged as to present a large surface to the Avater, which

r^ most fishes is taken in at the mouth and expelled at the aper-

ture under the gill covers, so as to keep a constant current passing

through the gills to renew the supply of oxygen.

Their heart is unilocular, that is, it is not divided into two

auricles and two ventricles, as in mammals and birds, nor yet into

two auricles and one ventricle as in reptiles, but has only one

auricle and one ventricle. The blood in its circulation passes from

the auricle into the ventricle and from thonce into the gills, where

it is brought into close proximity to the air diffused through the

water, and having been thus aerated is distributed by arteries

through the system, and returned by the veins to the auricle.

Fishes are variously covered : some have imbricate scales, as the

Perch ; some have bony shields or plates, as the Sturgeon ; some

are covered with a rough shagreen like skin, as the Shark ; and
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others only hj a smootli mucous skin, as some of the Catfishei.

The scales are of two kinds : one kind is composed of a substance

resembling horn ; the other is harder and quits enamel-like in its

appearance, and may be seen on the Garfishes. For the most part

iishes are oviparous, reproducing by eggs, and these usually are

fecundated after they are laid
; but the distinction between ovipa-

rous and viviparous animals has lost its importance since modern

science has shewn that there is a period in the existence of every

animal when it was enclosed in an egg. The limbs of fishes are

adapted in form to suit the element in which they move, so that

instead of arms and leg^ they have fins. Those on the back are

called dorsal fins; the one that forms the tail is the caudal fin ; the

fins on the under side, which are placed vertically, are called anal

fins ; the remainder are arranged in pairs, one fin on each side

:

the pair nearest the head are called pectoral fins ; the other pair,,

usually placed behind the pectorals, though sometimes found just

beneath them, are the ventral fins. The number of dorsal and of

anal fins varies in difierent species, but there is never more than

one caudal, nor more than one pair of pectorals or of ventrals ; but

in some species the ventrals are absent, and in others the ventrals

and pectorals are both wanting. The fins are a membrane, usually

thin, supported and extended by rays. Some of these rays are-

composed of a single continuous bony spine, hard and often

sharply pointed, and these are called spinous rajs ; others are

formed of numerous small bones articulated upon each other, often-

branching out towards their extremities into several filaments^

which, from their structure, are soft, and flexible, and are called

indifferently soft rays, flexible rays or articulated rays. Some fins-

are composed part of spinous rays and part soft rays, like the dor-

sal fin of the Hock Bass, Centrarchuscsncus ; some are wholly

spine-rayed, like the first dorsal of the American Sandre, Lucioperca

Americana ; and some are wholly soft-rayed, like the fins of the

common Pickerel, Esox reticidaius

The teeth are usually a simple spine, very acute, and curving'

inward at the tip, and are arranged sometimes in single rows,

sometimes in double and sometimes in cards. They are to be met
with on the tongue, the vomer, the palatal bones, the maxillaries,

intermaxillaries, and on the pharangeal bones, and their presence

or absence is of much importance often in determining the species.

The vomer is the bone in the centre of the roof of the mouth

;

the palatal bones are those lying on each side of the vomer^ and
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forming tlie greater portion of th« roof of the moutli ; tlie inter-

maxillaries usually form the gTeater part of the upper jaw, the

maxillaries lying behind them, and p^rtieulatiiig with the vomer,

though in some fishes, as the Salmones, the intennaxillaries and

maxillaries form one continuous arch ; the pharyngeal bones are

located in the pharynx, the cavity kading to the oesophagus or

.gullet.

It is thought that the senses of taste and of touch are but im-

perfectly developed, and that those of sight and smell are mucli

more acute, while their power of hearing has been wholly doubted,

though it is now generally believed that they can hear. They

certainly possess some eense which enables them to find the bait

in the darkness of night, many feet down, in v.^aters that break

and boil like a caldron, when the eye of man could barely discerR

the white crests on the mpids.

There is a line m.ore or less distinct along each side of the body,

extending from the gill-covers to the tail, known as the lateral

line. It is formed by a series of tubes, whose office is to pomr out

a slimy secretion, which covers and lubricates the body of the fish.

The gill-covers are usually com^posed of four bones : the anterior

one is called the pre-opercle ; the next and usually the largest

bone is the opercle ; at the posterior edge of the opercle is a bone

called the sub-opercle, and at the inferior edge of the pre-opercle

is usually a small bone called the inter-opercle.

Most fishes are carnivorous, preying upon worms, insects and

•smaller fishes, even those of their own species; a few subsist

maiuly upon vegetable substances.

Ofthe several systems of classification that have been propounded,

that of Cuvier has been the most extensively employed, and

though more extensive acquaintance with this branch of Natural

History proves the system to be somewhat too artificial, yet it k
indispensable that the student understand it thoroughly. Observ-

ing thfit some fishes had a bony skeleton of fibrous texture, and

that others had a cartilaginous skeleton without fibi^s, Cuvier

divided ail fishes into two great series, and called one of them the

'Osseous Series and the other the Cartilaginous Series. The
osseous or bony series comprises by far the greater number, and
this series he subdivided into three sections, which are based chiefly

upon the differences observable in the construction of the gills and

jaws. The first section is called Pectinieranohii, from i^tecten^

..a comk and hrojicJiim, £"ills. the dlls being; arrano^ed in comh-
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lite ridges ; the second, Plectognathi, from plelo, to connect, ano)

ffnathos, a jaw, tlie maxillary and interma^iillary bones being con-

nected or soldered together on the sides, to form the upper jaw;

the third, Lophobranceii, from lopho&^ a tuft^ and hranckicc, gWlsr

the gills bemg arranged in small round tufts. The first section^

be again divided into three orders, founded upon differences in

their fins. Those which have spinous rays in the dorsal fins he

placed in the first order, whieh he called AcAXTEOPTERYaii, from

acanthos, a spine, and pteryx^ a wing ar fin. Of this order are the

Yellow Perch, Perea Jiavescens^ the common Pandfish, PoTiiotis

vulgaris^ the Black Bass, GryMes nigricans, ^kc. In the second-

order he arranged those which have only soft rays^ excepting

sometimes the first ray of the dorsal and pectoral fins, and called

this order Malacopterysii, from malacos, soft, and pteryx, a fin. Of

this order he made two divisions, according to the position of the

ventral fins : those- having their ventrals attached to the walls of

the abdomen, he called Abdominal Malacopterygii; those having;

them placed very near to the pectorals, with the bones supporting

them,, attached to the bones of the shoulder, he called Subbrachial,

Malacopterygii. The abdominal soft-rayed fishes can be studied

in the common Pickerel, jE'soj reticulatus, the Brook Trout, Salm&

fontinalis, the common Catfish, Pimelodus catus, <fec. In the sub-

brachial division will be found the American Codfish, Morrkua,

Americana, the Halibut, Ilippoglosszis vidgaris, Sec. Those which

had no ventral fins he formed into a third order, wbich he denom-

inated Apodal, from a, negative, and pous^ a foot. This order

the student will notice in the common Eel, Anguilla tenuirostris,.

The second section, Plectognathi, embraces the Balloonfishes,

Puffers, Filefishes, <fcc. The third section, Lophobranchii, con-

tains the Pipefishes, &c; neither of them, however, so far as I am
informed, have any representatives in our waters.

Cuvier divided the cartilaginous fishes also into three orders t,

the first order he called^ Eleuthsropomi, from eleutheros, free,,

and poma, a cover, in which he placed those fishes of this series

which have free pectinated gills, with an aperture on each side,,

covered by an opercle ; this order may be studied in the Stur-

geons,. Acifknserid^. The second order embraces those which

have the gills fixed by their external edges, with five small::

external openings on each side, but without any gill-cover, and is-

called Plagiostomi, from 2-^(^f/ios, curved, and &toma, a mouth ;.

ia this order is fouRd the Sharks, Squalid.e, and Rays., Raiidje*.
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In the third order is placed those having purse-shaped gills, fixed

and opening outwards, with a circular mouth, and is called

Cyclostomi, from kuklos, a circle, and stoma, a mouth ;
this

order may be studied in the Lampreys, PEXROMYzoNTiDiE.

The different orders are divided into families ; the families are

again divided into genera, and each genus comprises one or mor«

species. The order Acanthopterygii, or spine-rayed fishes, is

divided now into perhaps twenty different families ; of these the

first is the Percid^, the Perch family, so named because th®

Perch may be considered as the type of all the fishes included in

this family. This family includes a large number of genera,

several of which may be met with in our waters. Of these

perhaps the genus Perca is the most widely disseminated in our

lakes and streams, though it has but one species in x\merica, the

Yellow Perch, Perca flavescens. Dekay, in the Natural History

of New York, has described five different species, relying on the

authority of Cuvier ; but Agassiz says that the differences upon

which they are based are not constant characters, and that after

comparing specimens from Sault St. Mary, Lake Huron, the waters

of Massachusetts, New York and Pennsylvania, he has seen the

iame variations occuring in each of the supposed species, anrl

is satisfied of their specific identity. The Yellow Perch has

two dorsal fins, barely separate from each other, about three-

tenths of an inch ; the first has thirteen spinous rays, the second

has the first two spinous, and fifteen soft rays. There are

fifteen soft rays in the pectoral, and one spinous and five soft rays

in the ventrals ; the anal fin has two spinous and eight soft rays,

*nd the caudal seventeen soft rays. The number of the fin rays

is often stated in scientific works in a brief formula, and those of

the Perch would be given thus, D. 13, H, 16 ; P.15 ;
V. I, 5 ;

A.

11,8; C. 17. The rays which support the membrane lying

beneath the gill-covers are called the Branchiostegous rays, and

ia the Yellow Perch are seven in number. On the side the color

is yellow, though varying much in brilliancy in different waters,

with several dark vertical bands across the back, extending quite

ou to the sides ; the pectoral, ventral and anal fins are a bright

orange, the dorsals and caudal greenish ; the iris is golden yellow,

and the pupil of the eye is black.

This handsome fish is also very hardy, and can be easily trans-

ported from one pond to another, while the sharp spines of his

dorsal fin serve as a good defence against the attacks of those fresh



280 On the Classification of Fishes.

water sharks, the Pickerels. He bites boldly at the worm or the

minnow, and with light tackle affords considerable sport for a few

minutes, for he pulls strong and struggles vigorously while his

strength lasts. Nor is he by any means to be despised by the

inland angler, for though not often exceeding a pound in weight,

nicely broiled or fried he is very acceptable.

Also the genus Labrax has a representative, in Lakes Erie and

Ontario, in the White Lake Bass, Labrax alhidus. This genus if-

distinguished by having a disk or bands of teeth on the tongue,

the dorsal fins distant and separate, and teeth on both jaws, and

on the vomer and the palatine bones. The "White Lake Basj^

seldom exceeds fifteen inches in length, is of a bluish white on

the back, white on the sides, with a few narrow dusky stripes

running parallel with the lateral line, and white on the belly.

The fins have a bluish tinge; iris white, mixed with a little

brown
;
pupil black ; the fin rays are D. IX, I, 13 ; P. 17 ; V. L

5 ; A. Ill, 12 ; C. IT.

It is probable that another species of this genus, the Striped

Sea Bass, Labrax lineatiis, ascends the Saint Lawrence to spawn.

The genus Lucioperca is also found in nearly all our waters.

Agassiz is of the opinion that there is but one American species

of this genus, and that tlie Lucioperca Canadensis of H. Smitli

and the L. grisea of Dekay are nothing more than the L. Ameri-

cana. This fish, the Lucioperca Americana, has been very gener-

ally called Pike, Yellow Pike, or Pickerel, although it is not a

Pickerel at all, not even belonging to the same order as the

Pickerels. Dekay has translated the Latin name, and calls it

Pikeperch, but the analogous European fish is called Sandre, and

this might with great propriety be called the American Sandre.

The Canadian student will also find the genus Grystes : it iw«;

nobly reprensented by the Black Bass, Grystes nigricans ; also the

genus Centrarchus, of which we have but one species, the Rock

Bass, Centrarchus ctneus ; and the genus Pomotis, which he can

study in the common Pondfish, Pomotis vulgaris.

The fourth f^iraily of this order, the Scienid.^, so called from

the Maigres, Science, being the type, is represented in Canadian

waters by the genus Corvina, of which there are two species, the

Malasheganay, Corvina Rlchardsonii^ found only in the lakes

above Niagara Falls, and the Lake Sheepshead, Corvina oscula.,

which is as abundant below the Falls as it is above. The first ip

an excellent fish, and always considered a prize ; the second is tougli
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and tasteless, a pest to the angler for Black "Bass, for running in

company with the latter, he often takes the bait designed for his

betters.

The family Scombrid^, of which the Mackerel is the type,

contains the Spring Mackerel, Scomber vernalis, the Fall Mackerel,

Scomber f/rex, the Tunny, Thynnus vulgaris, the Swordfish,

Xiphias gladius, the Bluefish, Temnodon saltator, &c., inha-

bitants of the ocean.

The family Gobid^ is probably represented in the waters off

our costs by the genus Zoarces, which contains the Thick lipped

Eel pout, Zoarces anguillaris, and by the genus Anarrhicas, to

which belongs the Sea Wolf, Anarrhicas lupus.

So also the family Lophid^, to which belongs the American

Angler, Lophius Americanus, and the Toadfishes, Batrachii, and

likewise the family Labrid^e, in which is the Gunner, Ctenolabrus

cereuleus, are no doubt met with on our shores.

In the abdominal division of the Malacopterygii are six families,

which are widely diffused through the lakes and streams of

Canada, namely, Siluridjs, Cyprind^, Esocid^, Salmonid^,

Clupid^, and Saurid^e.

The only representative of Silurid^ that we have is the genus

Pimelodus, of which there are several species. The most widely

known is the common Catfish Pimelodus catus, which frequents

nearly every muddy bottom to be found in our ponds, lakes and

streams. This fish has the first ray of the dorsal and pectoral

fins spinous, thus forming an exception to the rule in soft-rayed

fishes, as every angler Avell knows who has had occasion to take

them from his hook, and in unsuspecting haste rushed upon the

sharp points and yet sharper seratures of these formidable spines.

There is also the Channel Catfish, Pimelodus nigricans, at once

distinguished from the former by his forked tail and the irregular

round black spots on the body. Agassiz describes a species found

in Lake Superior, to which he has given the name Pimelodus

felis. This genus will reward the student's careful examination

of every individual that falls under his notice, for the scientific

world is yet in doubt as to the number of species that should

compose Pimelodus proper.

In Cyprinid^, the Carp family, we have several species of the

genus Catastomus and of the genus Leuciscus. The common
Sucker, Catastomus communis, and the Mullet Sucker, Catastomus

aureolus, are perhaps the most common species of this genus.
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Here also there is opportunity for careful examination by the

Canadian student, as accurate descriptions of the different species

are very much needed. Agassiz has recently given a description

of two species from Lake Superior, with which comparison may
be instituted in the study of specimens, and order be brought out

of the present confusion. There is a great multiplicity of species

of the genus Leuciscus ; how many of tliem will be found in our

waters I am not prepared to say : doubtless there is the Black-

nosed Dace, Leuciscus atronasus, in many places called the Brook
Minnow, the Kedfin or Rough-head, Leuciscus cornutus, and the

Shining Dace, Leuciscus nitidus. Indeed I am quite sure I have

seen the two latter in the streams in the neio-hborhood of Lake

Memphremagog. Agassiz describes two new species from Lake

Superior, closely resembling Leuciscus cornutus^ which he calls

Leuciscus frontalis and Leuciscus gracilis^ and probably other

species will be found in our streams and lakes by the careful

i^aturalist.

The Pickerel family, LJsocidce, seems to be at home in Canadian

waters, and the careful student will be very likely to meet with

new and undescribed species of the genus Esox, to which belongs

the great Mascalonge, LJsox estor, the common Pickerel, LJsox

reticulatus, the Northern Pickerel, LJsox Boreus. I have been

informed by an enthusiastic student of nature, who has the means

of knowing, that the Ojibway Indians call our Esox estor the

Maskinonge, whence it has been corrupted into Mascalonge.

The Salmon family, Salmonid^, are peculiar to the northern

temperate regions ; and between the great lakes and Arctic seas

will be found several genera, each of which includes a number of

ipecies. The noble Salmon is the type of this family, to which

an article has been devoted in a previous number, and to the

same genus belong that speckled beauty, the Brook Trout,

Salmo fontinalis, and the great Lake Trout, Salmo namaycush,

the Siskawitz, Salmo siskawitz, recently discovered by Agassiz

in Lake Superior, the Salmon Trout, Salmo trutta, which is

found only in the Gulf of St. Lawrence and in the estuaries

of New Brunswick and Nova Scotia, and the Masamacush, Salmo

ILoodii. To this family belongs the genus Coregonus, the

species of which fall so naturally into two groups that Agassiz

proposes to divide them into two genera, calling the group which

have the lower jaw longer than the upper Argtrosomus, and for

that which has the upper jaw longer than the lower retain the
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name of Coregonus. This genus may be studied in tlie Attlliawmeg-

or Wbitefish, and what in the neigliborhood of the Lakes are

called Herring, though they are not herring at all, but a species

of Coregonus.

The Herring family, CLuno.E, may be studied on the coast in

the American Herring, Clupea elongata^ and in the American

Alewive, Atosa tyrannus ; in our inland waters it is represented

by the genera Hyodon and Amia, of which will be found the Lak&

Mooneye, Hyodon clodalis, and the Dog-fish, Amia ocellicatida.

The family Saurid^ is peculiarly interesting, from the close

peaemblance to the Saurian fishes of past geological ages.- It may

be studied in the genus Lepidosteus, the Garfishes, which aro

found in the great chain of lakes from Lake St. Clair to the Guli

of the St. Lawrence. A careful study of its embryology, in the

opinion of Agassiz', would throw great light upon the history of

the succession of fishes of all geological periods, and indicate the

manner in which the- separation of true icthyologieal characters

from reptilian was introduced. I know not whether we have more

than one species in Oanada, the Lepidoateus Huronensis.

In the subbrachial division of the soft-rayed fishes are two

families largely represented on our coast, the Gadid^ and Plan-

iD^. The former can be studied in the American Codfish,

Morrhua Americana^ the Haddock, M&rrhua oeglefinis^ the

American Hake, Merhieius albidus, &c. ; the latter in the Halibut,

ITyppoglossus vnlgaris^ the Flatfishes, Platessa plana, &c.

The fishes of Canada present to the student of nature a large

field of observation as yet but partially traversed, and one which

will well repay minute investigation, one where he may hope to

find species hitbtirto uiK)bserved and undescribed, and where, by a

more careful description and comparison of those already noted, he

may contribute much to the progre-ss of science. Let him not

tiiink minute examination unnecessary, for it is from the most

minute examination of individuals that we derive our frrandes*;

generalizations ; it is by making sure each step in our progres^

tliat we gain those heights which enable us to take in at onci-

view the grand scheme of creation, and trace its beautiful unity from

the days when fishes were the sole representatives of the verte-

brates down to the last act of creative power, man.
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ARTICLE XLIV.— On some of the Game Birds of Canada^

The Partridge or Quail, (Orti/x Virginiana.)

This bird, so well known in Western Canada, does not, so far a?

we have been able to learn, occur in any part of the Province

^ast of Kingston, at the lower end of Lake Ontario. Even there,

we are informed, it is but rarely seen. It is probable that the pine

<3lad forests of the Laurentian series of rocks have been an effectual

bar against its progress in that direction. The bird is a denizeii

of the treeless plains, or open forests ; and as these seldom occur

on the ruo-^red ridofes of hills, which characterize the formation?

we have mentioned, the Partridge cannot there support existence.

So true it is that the Geology of a country exerts an influence

over its Zoology. Ko doubt that if the plains of the west ex-

tended further to the east the Partridofe would also be found

ranging into Lower Canada. It is a species, however, of the warmer

and more temperate regions, and it could not therefore proceed

much further north of its present dominion. The following

accounts of the natural history of this bird, we have gleaned from

several authors

:

" In their natural, undisturbed state, Pai-tridges delight in the

open country, frequenting without fear the stubble fields apper-

taining to the well-cultivated farms of our agriculturists, w^here

they can obtain a plentiful supply of loose grain. The morning

and evening is the time when Partridges feed. When the weather

is favorable, they leave their roost at an eaily hour of the day,

and, being very industrious feeders, they are soon able to retire

from the open fields to some favorite and secluded spot, to bask

themselves in the mid-day sun, or roll themselves in the dust tf«

rid their plumage of the vermin with which all birds more or less

are infested.

" Partridges are not strictly migratory birds, as the greater por-

tion of them remain distributed throughout the northern portions

of our country during the whole winter, and not unfrequently

-suffer immensely from the intense cold and deep snows ; still, at

that period of the autumn known as the " running season,^' large

Slumbers abandon their former haunts, and, continuing along tht-

borders of our rivers, take up their abode for a time in the lo\y-

JaDds, hundreds of miles, perhaps, fi'om their breeding-places. Ju
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file northern sections of our country, the ground is frequently

(Covered for v^'eeks with snow ; and, all access to food being thus

eut off, these poor birds, driven by stern necessity, often become

quite tame, visiting the barnyards, and even mixing with the

poultry, to gain a scanty subsistence, which not unfrequently pre-

.serves them from actual starvation.

"Partridges commence pairing in the month of March, early or

late, according to the state of the weather and, even after separ-

ating for the purposes of procreation, it is not unusual for them tc

reassemble in coveys as before, provided the v/eather should again

become stormy and cold, as is often the case in our chfingeable

climate.

*' They generally complete their nests in five or six weeks after

pairing. A small tuft of grass, sheltered by a bush or a tree, the

uorner of a vform fence, or the foot of an old stump, are the spots

usually selected for the building of their nests, which are composed

of leaves, dry grass, and a few feathers plucked from her own
person. The little habitation is rudely but often ingeniously con-

structed ; andy being so well concealed from observation, it not

unfrequently bids defiance to the searching glances of the most

inquisitive eye, as well as affording ample protection on every

side from the inclemency of the weather. The eggs are white,

and average from fifteen to tvfcnty in number, and, in some rare

instances, greatly exceed that quantity. If the birds be in their

prime, and the season very favorable, it is not improbable that the

female may deposit twenty-five or even thirty eggs, but such cases

are anomalies ; and we should be more disposed to attribute the

imusual increase of eggs to an occasional propensity that some

birds have of laying in each other's nests. Mr. Daniel, speaking

of the amazing fecundity of the English Partridge, which is closely

allied to our species, states that a nest was discovered with thirty-

three eggs in it, another with twenty-eight, and another with

thirty-three. The greatest number we have ever seen in the nest

i)f the American bird is twenty-four; but we have often been told

by farm hands that twenty-five is no unusual number. For the

truth of these vague assertions we cannot, however, vouch. The

period of incubation is about twenty-one days ; some contend for

n longer period, but we believe the former statement the more

correct, although, in proof of the latter assertion, it has been

argued that it requires four weeks to hatch the eggs when placed

under a common hen. This, however, proves nothing, as the
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•disparity in tlie time may ho, accounted for by tlie circurastanco

^•^f the Partridge sitting much closer than the domestic fowl, and*,

•consequently, generating a larger airiount, if not a higher degree,

of animal heat.

" The femal<3 bird during the period of incubation becomes

quite poor, and undergoes the process of a partial moult, which

provide? a few downy feathers to assist in keeping the eggs warm

durino- her absence from the nest in quest of food. The young

birds are quite strong when they first burst from their narrow

confines ; and it is no v«ry uncommon thing for them to be seen

runnino" about with a portion of the shell adhering to their backs.

While the hen is sitting, and even after the birds are hatchedj

ker mate may often be seen early in the mornings, or late in the

afternoons, perched on a fence rail or low limb of a tree, whistling

with all diligence for a h^lf hour at a time, as if to cheer the

female in her arduous and solitary duties. Partridges are strictly

monoo-anious ; and it is supposed by some that the cock assists

t-he hen in covering the nest ; and we incline to the opinion that

these birds, in common with many others, do share the cares of

hatching the little brood.

"If the weather remains dry and mild after hatching, the young

birds will be able to fly in the course of three or four weeks
;

if,

on the ether hand, the season should be backward and inclement,

the tender little brood gains strength but slowly, and great num-

bers consequently will fall victims to the damp and cold, while

beino- led about in search of food.

" As soon as the anxious mother abandons her nest, attended by

her nimble little progeny, she is joined by the cock Partridge,

who o-ives all his attention to the searching for food and protect-

incr the active little brood from any danger that may beset them.

At the first alarm, the young birds instinctively skulk in the deep

(Trass and remain perfectly motionless, while the old ones resort to

every artifice within their power to ward off" the impending

danger. It is interesting to observe the earnest solicitude with

which both the parents watch over their young, and the wonder-

ful instinct they exhibit in guarding them when surprised by the

huntsman, before they are sufficiently fledged to fly off". The old

birds take to the wing, and the young ones run with all speed

into the nearest thicket, or conceal themselves in the brushwood,

or long grass that abounds at this season on their feeding-grounds.

The hen, after flying a few hundred yards, alights, and returns
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by a circuitous route to the place she just abandoned; and, calling

in subdued tones, she soon collects around her the scattered

progeny, and quickly leads them off from the scene of danger.

The cock Partridge at the same time is using every effort to dis-

tract the attention of the intruder by flying or rather tumbling

confusedly before him, running along the o-round, hanirinfr his

wings, fluttering as if badly wounded and unable to escape his

every grasp. By such like artifices, the male bird strives to

dehide the eager observer, and deceive, perchance, his no less

anxious dog ; for, leading them both away, step by step, from the

young covey, sufficient time is gained for the female to perform her

important task. When the danger is passed, the hen bird, by
her joyful call, directs the mate to her retreat.

"It is not only in devices of this kind that Partridges display a
strong and lively affection for their young, but where there ap-

pears a probability of success, they will not hesitate to attack any
enemy that assails them ; and it is no uncommon thing for the
old ones to be seen flying up at hawks, or other birds of prey,

screaming and fighting with all vigor to defend their helpless

offspring. Several years ago we witnessed a desperate battle

between a cock Partridge and a black snake, which rather singu-

lar combat would, however, have soon proved fatal to the former,

if we had not so opportunely come to his rescue, as the serpent

had already caught the exhausted bird by the wing, and so

deadly was the grasp that he even held on to his affrighted, but
nevertheless courageous victim, after we had broken his back with
a blow from a large stick. On searching around in the grass, we
discovered two very young Partridges, somewhat mutilated, and
nearly dead, both of which no doubt had been seized by his

snakeship as a dainty meal, which he was not, however, permitted
to enjoy, owing to the bold attack of the parent bird.

" The wild nature of the Partridge renders its domestication

almost impossible, though in some instances, where the eggs have
been placed under the common hen, they have been hatched and
reared with as much success as if the progeny were of her own
species. The young brood, however, though perfectly familiar

with all the other occupants of the farm-yard, and apparently

reconciled to their unnatural mode of life, still exhibited the

wandering and restless disposition of their race, and in most
instances have flown away to their native haunts at the pairing

season of the following year. The Americaji Partridge, in com-
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mon with those of other countries, cannot bear close confinement;

they may appear for a time to thrive, still, if too much restricted in

their movements, invariably die. We unfortunately, during the

last winter, lost several fine birds that were presented to us by

our friend G. D. Wetherill, Esq., owing, we suppose, to the small-

ness of the cage in which we had temporarily placed them."

—

From Lewis' American Sportsman,

This bird feeds upon seeds, berries and various grains, in the

open fields, and is particularly fond of Indian corn. Its note is a

clear loud whistle, composed of three notes, the first and last

nearly equal in length, and louder than the intermediate one. In

the breeding season the call of the male consists of three notes,

having a fancied simularity to the words Ah Boh White, which

he repeats from a fence, stake, or low branch of a tree for hours

together. At night they rest upon the ground, either in the grass

or under a log or other cover. When there is a flock of them,

they dispose of themselves in their resting place in a circle, their

bodies touching each other, and their heads outward. This

arrangement enables them when alarmed to fly away in difierent

directions at once. They are easily caught in snares, and when

kept in cages on coops, soon become very fat, but all attemps to

domesticate them have been unsuccessful. In the autumn they

perform occasional migrations in the manner of the wild turkey,

their flight is rapid, and performed at a short distance from the

oTound. They are said to live from seven to ten years.

In Eastern Canada the Grouse is commonly called a Partridge.

The true American Partridge, the subject of this notice is,

however, a very diff"erent bird. The following is a discription of

this species, taken from Wilson's Ornithology. We shall give a

synopsis of the genera of the family to which it belongs in another

place

:

" The Partridge is nine inches long, and fourteen inches in

vextent ; the bill is black ; line over the eye, down the neck, and

whole chin, pure white, bounded by a band of black, which des-

cends and spreads broadly over the throat ; the eye is dark hazel

;

down neck and upper part of the breast, red brown ; sides of the

neck spotted with white and black, on a reddish brown ground

;

back scapulars and lesser coverts, red brown intermixed with ash,

nnd sprinkled with black; tertials edged with yellowish-white,

beautifully marked with numerous curving spots or arrowheads
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of black ; tail, ash, sprinkled with reddish brown ; legs, very-

pale ash."

This bird breeds all over the United States, from Massachusetts

to Texas, and thence northerly to the upper tributaries of the

Missouri River. The generic name is Greek, ortyx a quail.

The Ruffed Grouse.—[Tetrao Umbellus.)

This bird is commonly called " the Partridge" in Canada and

the Eastern United States, while in the West it is called the

Pheasant. Next to the wild turkey it is considered to surpass as

an article of food all other land birds of America, while to the

sportsman and the student of nature its habits are full of interest.

It is found in all the United States as far south as Maryland, and

in all the British Provinces as far north as the Soscatchawan

River. Its geographical distribution is therefore much more

extensive than that of the American Partridge,
(
Ortyx Virginiana.)

These birds love to frequent the craggy sides of hills, and moun-

tains, and also during the breeding and summer season prefer the

borders of open spaces, such as beaver meadows or tracts where

the trees have been destroyed by fire. Its food consists of seeds

and berries of all kinds ; and in the winter when the ground is

deeply covered with snow in all the northern portion of their

territory, the Grouse feed principally upon the buds of trees such

as those of the birch and soft maple. They spend the greater

portion of their time upon the ground in search of food. " The

female makes her nest in May, beside a prostrate tree, or at the

foot of a low bush, on the ground, in a spot where a heap of dried

leaves has been formed by the wind. The nest is composed of

leaves or dried twigs. The female lays from five to twelve eggs

which are of a uniform dull yellowish colour, and are proportion-

ate in size to the bird. She never covers them on leaving the

nest, and in consequence, the raven and the crow, always on the

look out for such dainties, frequently discover and eat them.

When the female is present, however, she generally defends them

with great obstinacy, striking the intruder with her wings and

feet, in the manner of the common hen.

" The young run about and follow the mother the moment after

they leave the egg. They are able to fly for a few yards at a time,

when only six or seven days old, and still very small. The mother

D
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leads them in search of food, covers them at nisfht with her wino-s.

and evinces the greatest care and affection towards them on the

least appearance of danger, trying by every art in her power to

draw the attention of her enemies to herself, feio-ninsf lameness,

tumbling and rolling about as if severely wounded, and by this

means generally succeeding in saving them. The little ones squat

at the least chuck of alarm from the mother, and lie so close as to

suffer one to catch them in the hand, should he chance to discover

them, which, however, it is very difficult to do. The males are then

beginning to form small parties, and continue separated from the

females until the approach of winter, when males, females and

young mingle together. During summer these birds are fond of

dusting themselves, and resort to the roads for that purpose, as

well as to pick up gravel." (Audubon, vol. 5, p. 79.)

In the spring the woods where these birds are common resound

with the drumming of the male, which is thus performed : the

male bird, standing erect on a prostrate decayed tree, raises the

feathers of its body in the manner of a turkey-cock, draws its

head towards its tail, erecting the feathers of the latter at the

same time, and raising its ruff around the neck, suffers its wings

to droop, and struts about on the log. A few moments elapse,

when the bird draws the whole of its feathers close to its body, and

stretching itself out, beats its sides with its wings in the manner

of the domestic cock, but more loudly, and with such rapidity of

motion, after a few of the first strokes, as to cause a tremor in the

air not unlike the rumbling of distant thunder; in perfectly calm

weather this sound may be heard two hundred yards. The female

never drums. The male occupies the same tree for drumming

during the season, and it may be easily recognized by the quan-

tity of excrements and feathers.

The bird when started by a man or dog rises suddenly from the

ground with a loud whirring noise which, according to Audubon,

is only made when the bird is alarmed. He says that he has often

seen the Grouse rise from the ground of its own accord as gently

and softly as any other bird, and \\'ithout producing any whirring

sound whatever. Its flight is straight forward and is seldom pro-

tracted beyond a few hundred yards at a time. Sometimes when

started on the sides of a steep hill the Grouse will dive towards

the foot of the declivity, and take a sudden turn to the right or

left in a direction so unexpected that unless the sportsman is

aware of the trick he may not put up the bird again that day.
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Audubon says that tlie prevailing notion wliich exists in almost

every district where these birds are numerous, that on firing at

the lowest bird perched on a tree, the next above will not fly, and

that by continuing to shoot at the lowest in succession, the whole

may be killed, is contradicted by his experience ; for on every

attempt vvlii( h he has made to shoot several in this manner on the

same tree, his eflbrts have proved unsuccessful, unless dui'nga

fall of snow when he has killed three and sometimes four. The

same cause produces the same effect on different birds. It may
happen, he says, that in districts covered with deep snow for several

weeks, during severe winters, these birds, becoming emaciated

and weak, may stand a repetition of shots from a person deter-

mined to shoot Grouse even when they are good for nothino-, but

not when they are in good order. When this bird alights on a

tree after being raised, it stands perfectly still in an erect attitude,

and may then be closely approached. When the ground is

covered with snow sufficiently soft to allow this bird to conceal

itself under it, it drives headlong into it, with such force as to form

a hole several yards in length, re-appears at that distance, and

continues to elude the sportsman by flight. They are sometimes

caught while beneath the snow.

The Ruffed Grouse is eighteen inches long, and twenty-three in

extent ; bill a horn color ; eye reddish hazel, immediately above

which is a small spot of bare skin of a scarlet color ; crested head,

and neck variegated with black, red, brown, white and pale brown '

sides of the neck furnished with a tuft of large black feathers,

twenty-nine or thirty in number, which it occasionally raises

;

body above of a bright rust color, marked with oval spots of

yellowish-white, spotted with olive ; the tail is rounded, extends

five inches beyond the tips of the wings, is of a reddish-brown,

barred and minutely mottled with black, and terminated by a

broad band of the latter color between two narrow bands of bluish

white, of which one is terminal ;, a yellowish white band from
the upper mandible to the eye, beyond which it is prolonged -

throat and lower part of the neck, light brownish yellow ; lower

ruff feathers of the same color, barred with reddish brown, the

upper black, with blue reflections; a tuft of light chesnut

feathers under the wings
; the rest of the under parts yellowish

white, with broad transverse spots of brownish red ; the abdomen
yellowish red, and the under tail coverts mottled with brown.
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The plumage of the female is less developed and of inferior

beauty. The feathers of the head and ruff are less elongated, the

latter of a duller black. The tints of the plumage generally are

lighter than the male.

The generic name tetrao is Latin, probably derived from the

Greek tetrax^ a moor fowl. The specific name is from the Latin

umbella^ which may be translated a " ruff."

The Spruce Partridge or Canada Grousb, {Tetrao Canadensis.)

The Canada Grouse, or Spruce Partridge as it is commonly

called, is not so abundant in the settled portions of Canada as the

species just described in the more retired recesses of the forest ; it

is, however, often met with, and it appears at no great distance from

the large towns. G. W. Allan, Esq., of Toronto, says he has had

specimens brought " which were said to have beeu procured not

many miles distant" from that city.

Audubon thus describes the habits of this beautiful bird

:

The Spruce Partridge or Canada Grouse breeds in the States of

Maine and Massachusetts about the middle of May, nearly a month

earlier than at Labrador. The males pay their addresses to the

females by strutting before them on the ground or moss, in the

manner of the turkey cock, frequently rising several yards in the

air in a spiral manner, when they beat their wings ^aolently against

their body, thereby producing a drumming noise, clearer than that

of the Ruffed Grouse, and which can be heard at a considerable

distance. The female places her nest beneath the low horizontal

branches of fir trees, taking care to conceal it well. It consists of

a bed of twigs, dry leaves and mosses, on which she deposits from

eight to fourteen eggs, of a deep fawn colour, irregularly splashed

with different tints of brown. They raise only one brood in the

season, and the young follow the mother as soon as hatched. The

males leave the females whenever incubation has commenced, and

do not join them again until late in autumn ; indeed, they remove

to different woods, where they are more shy and wary than during

the love season or in winter.

This species walks much in the manner of our Partridge. I

never saw one jerk its tail as the Ruffed Grouse does, nor do they

burrow in the snow like that bird, but usually resort to trees to

save themselves from their pursuers. They seldom move from

thence at the barking of a dog, and when roused fly only to a
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•sliort distance, uttering a few clucks, which they repeat on alight-

ing. In general, when a flock is discovered, each individual form-

ing it may be easily caught, for so seldom do they see men in the

secluded places which they inhabit, that they do not seem to be

aware of the hostile propensities of the race.

Along tne shores of the Bay of Fundy, the Spruce Partridge

is much more abundant than the Ruffed Grouse, which indeed

gradually becomes scarcer the farther north we proceed, and is

unknown in Labrador, where it is replaced by the Willow Ptar-

migan, and two other species. The females of the Canada Grouse

differ materially in their colouring in different latitudes : in Maine,

for instance, they are more richly coloured than in Labrador,

where I observed that all the individuals procured by me were of

a much greyer hue than those shot near Dennisville. The like

difference is perhaps still more remarkable in the Ruffed Grouse,

which are so very grey and unifoi'raly coloured in the Northern

and Eastern States, as to induce almost every person to consider

them as of a species distinct from those found in Kentucky, or any

of the southern mountainous districts of the Union. I have in my
possession skins of both species procured a thousand miles apart,

that present these remarkable differences in the general hue of

their plumage.

All the species of this genus indicate the approach of rainy

weather or as now storm, with far more precision than the best

barometer ; for on the afternoon previous to such weather, they all

resort to their roosting places earlier by several hours than they

do during a continuation of fine weather. I have seen groups of

Grouse flying up to their roosts at mid-day, or as soon as the

weather felt heavy, and have observed that it generally rained in

the course of that afternoon. When, on the contrary, the same

flock would remain busily engaged in search of food until sunset,

I found the night and the following morning fresh and clear.

Indeed, I believe that this kind of foresight exists in the whole tribe

of gallinaceous birds.

One day, while on the coast of Labrador, I accidentally almost

walked upon a female Canada Grouse surrounded by her young

brood. It was on the 18th of July. The aftVighted mother, on

seeing us, ruffled up all her feathers like a common hen, and ad-

vanced close to us as if determined to defend her oft'spriug. Her

distressed condition^claimed our forbearance, and we allowed her

to remain in safety. The moment we retired, she smoothed down
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her plumage, and uttered a tender maternal chuck, when the little-

ones took to their wings, altliough they were, I can venture to

assert, not more than one week old^ with so much ease and de-

light, that I felt highly pleased at having allowed them to escape.

Two days afterwards, my youthful and industrious party re-

turned to the Ripley with a pair of these Grouse in moult. This

species undergoes that severe trial at a much earlier season than

the Willow Ptarmigan. My son reported that some young ones

which he saw with their mother were able to fly fully a hundred

yards, and alighted on the low trees, among which he caught sev-

eral of them, which, however, died before he reached the vessel.

This species is found not only in the State of Maine, but also in

the mountainous districts of New Hampshire, and the northern

parts of New York, as well as around our northern great lakes,

and the head waters of the Missouri. It is abundant in the Bri-

tish Provinces of New Brunswick, Nova Scotia, Newfoundland

and Labrador.

Among the great number, procured at all seasons of the year,

which I have examined, I never found one without the rufous band

at the extremity of the tail, represented in the plate ; nor did I

see any having the terminal white spot on the upper tail-coverts

exhibited in figures of this species.

Their food consists of berries of difierent sorts, and the young

twigs and blossoms of several species of plants. In the summer

and autumn I have found them gorged with the berries of the

plant represented in the plate, and which is commonly called

" Solomon's Seal." In the winter I have seen the crop filled with

the short leaves of the larch or hackmetack.

I have frequently heard it said that these birds could be

knocked down with sticks, or that a whole covev could be shot

while perched on trees, by beginning at the lowest one ; but I

have never witnessed any thing of the kind, and therefore cannot

vouch for the truth of the assertion. Durins: the autumn of 1833,

these birds were uncommonly abundant in the State of Maine.

My friend Edward Harris, of New York, Thomas Lincoln, and

others, killed a great number ; and the last mentioned gentleman

procured a pair alive, which were fed on oats and did well.

The flesh of this Grouse is dark, and fit for being eaten only

when it has fed on berries. In winter, when it feeds on the leaves

of trees and other plants, the flesh is quite bitter and disagreeable^.
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According to Dr. Richardson, all the thick and swampy black-

spruce forests between Canada and the Arctic Sea abound with

this bird, and considerable numbers exist in the severest seasons

as high as the 67th parallel. I am informed by Mr. Townsend
that it is also plentiful on the Rocky Mountains and the plains of

the Columbia, from which parts I have obtained specimens differ-

ing in nothing from others procured in Maine and Labrador. I

have also compared those in the Edinburgh Museum, which Mr.

Douglass was pleased to name Tetrao Franklinii, with several of

my own, and feel perfectly confident that they are all of one and

the same species.

Description.—Tail of sixteen feathers, rounded ; male with the

upper parts transversely banded with brownish black and light

gray ; wings variegated with dusky and greyish yellow
;

quills

brown the outer webs of the primaries mottled with yellowish
;

tail blackish brown, tipped with reddish yellow ; lower parts black
;

the feathers near the throat with a white spot near the end ; a

band of white spots behind the eye ; on the breast the feathers

with a broad subterminal spot, and the lower tail coverts largely

tipped with white ; female with the upper parts as in the male,

but more broadly barred ; head ; sides of neck, fore-neck and

anterior part of breast, yellowish red, barred with brownish black
;

lower parts greyish black, barred with reddish white ; tail

minutely mottled, and tipped with reddish brown.

Male 151—Female 15^ = 21.

Breeds from the northern part of New York to Labrador as

well as from Canada to the Arctic Sea, Columbia River
;
partially

migratory in winter. (Audubon's Synopsis, page 203.)

The Snipe, [Scolopax Wihonii.)

The Snipe, so highly prized by sportsmen, is common through-

out the United States and the British Provinces, its breeding

grounds, however, being in the northern portions of these extensive

regions. In the Southern States it is not seen in summer, but in

winter is exceedingly abundant ; we are informed that occasionally

a stray Snipe is to be met with in Canada, so late in the season

as the beginning of January, but such must be regarded as strag-

glers who have loitered behind long after the great body of the

species has returned to the southern climes.
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Audubon says that in the northern districts, meaning Maine,

Nova Scotia, the Northern States, and Canada, " the Snipe begins

to lay its eggs in the early part of June. The swampy parts of

the extensive moss-covered marshes in elevated situations afibrd it

places of security and comfort, in which it is not likely to be dis-

turbed by man, and finds immediately around it an abundance of

food. The nest itself is a mere hollow in the moss, scantily inlaid

with a few grasses. The eggs are four, placed with the small ends

together, and measure one inch and five-eighths by one and one-

eighth, being pyriform, with the tip somewhat inflated. The
ground colour is a yellowish, olive, pretty thickly spotted, and ^

blotched with light and dark umbers, the markings increasing

in size as they approach the large end, where they form a circle.

The young, like those of the woodcock, leave the nest as soon as

they are hatched, and so resemble those of the common Snipe of

Europe, Scolopax gallinago^ that the same description answers for

both, they being covered with down of different tints of brown and

greyish yellow. The bill, at this age, is short, very soft and easily

bent by the least pressure, nor does it acquire its full growth

before winter ; and its length differs in different apparently full

grown individuals, by half an inch or even three-fourths. They

seem to feed at first upon minute insects collected on the surface

of the mires, or amid the grass and moss, but as they grow older

and the bill becomes firmer and larger, they probe the ground

like their parents, and soon become expert in this operation, in-

troducing the bill at every half inch or so of the oozy mire, from

which they principally obtain their food. In the middle States

this Snipe, however, has been found breeding in meadows, as well

as in the State of Maine ; and it also nestles in the mountainous

districts of these parts of the Union."

After spending the summer in the north these birds remov^

southward in October, and then become so numerous in some of

the states that hundreds may be shot in the same field. When
started they there rise in the air in flocks, each one emitting its

cry, waa-aik, after which they fly around a few times and then

suddenly alight not many yards from the spot where they were.

They occasionally are attached so much to one spot that they will

repeatedly return no matter how often they may be shot at, until

the greater part of the flock is killed. Audubon says " they are

abundant in the wet savannahs in the Floridas, from which they

retire a few weeks earlier than from Louisiana and the CarolinaS)
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where some remain until the beginning of April. During the

whole of the winter months, these birds are observed to ramble

from one place to another, and a field which yesterday contained

a good number, has only a few to day, and to-morrow may be

quite deserted; but before the end of the week there you will

find them again, as abundant as at first. They rarely visit salt

waters, and never resort to the interior of the woods."

The food of the Snipe consists principally of ground worms,

insects, and the juicy slender roots of different vegetables; all o'

which tend to give its flesh that richness of flavour and juicy ten"

derness for which it is so deservedly renowned, it being equal to

that of the Woodcock. Many epicures eat up the Snipe and

Woodcock with all their viscera, worms and insects to boot, the

intestines in fact, being considered the most savory part. On open-

ing some newely killed Snipes, I have more than once found fine

large and well fed ground worms, and at times a leech, which I

must acknowleda:e I never conceived suitable articles of food for

man, and for this reason I have always taken good care to have

both Snipes and Woodcock well cleaned, as all game ought to be.

The following is from Lewis' American Sportsman :

There are several game varieties of Snipe known in the Old

World, and all equally sought after by sportsmen ;
there are also

many species in our own country, but only one that attracts much

attention from our shooters. In Russia, there is a large Snipe

that occasionally wanders as far as England, and is known there,

we believe, as the Horseman's Snipe, from its superior size and

fine appearance. This bird afi'ords much sport to the Russian

Noblesse, as well as a savory dish for their tables. The Double,

or Solitary Snipe, Scolopax Major, although quite rare in England,

is very common in Sweden ; it is nearly twice as large as the

common Snipe, and off"ers attractive amusement to the inhabitants

of that country, who pursue field sports with as great zest as the

sportsmen of our own country. The Scolopax Gallinago, or

English Snipe of America, is closely allied to the common snipe

of the Old World—it resembles it in plumage, size, and habits
;

a little difference, perhaps, may be conceded to the latter variety

in point of weight. The observant Wilson, in his usual style of

close investigation, discovered a very marked distinction between

the English and American bird, and in consideration of this dis-

covery, Temminck and other European Naturalists have very justly

dedicated the American Snipe to this distinguished Ornithologist,
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by bestowing upon it tbe title of Scolopax Wilsonii, or Wilson's

Snipe, a compliment not less deserved than generously awarded.

Wilson states that the American Snipe has the same soaring*

irregular flight in the air during gloomy weather, as the Snipe

of Europe
; the same bleating note and occasional rapid descent

;

springs from the marshes with the like feeble " squeak," and in

every respects resembles the common Snipe of Britain, except in

being about one inch less, and in having sixteen feathers in the tail

instead of fourteen. Audubon, however, informs us that the notes

of the two varieties are quite dissimilar, in fact, as diflerent from

each other as those of the American Crow and the Carrion Crow

of Europe, and expresses some surprise that Wilson should not

have mentioned this diflerence.

Frank Forrester, on the other hand, observes that the cry of the

two varieties \'?>'perfectly identical^ and in this statement, he further

remarks that he is corroborated by the judgment of several Eng-

lish sportsmen with whom he has frequently shot.

This Snipe is known in Britain as the Common Snipe, Snipe, or

Heather-bl eater, and with us is called English Snipe or Wilson's

Snipe. In Louisiana, the Creoles term it cache-cache^ the deriva-

tion of which, we imagine, arose from the well-known retired or

lurkino* habits of the bird.

*' The Snipe is eleven inches long, seventeen inches in extent

;

the bill over two inches and a-half long, fluted lengthwise ; brown

color ; black towards the tip, crown black, divided by an irregu-

lar line of pale brown ; another broader hue of the same tint pas-

ses over each eye ; from the bill to the eye there is a narrow dusky

line ; neck and upper part of the breast pale brown, variegated

with touches of white and dusky ; chin pale ; back and scapulars

deep velvety black, the latter elegantly marbled with waving lines

of ferruginous, and broadly edged, exteriorly, with white ; wings

plain dusky ; all the feathers, as well as those of the coverts, tipped

with white ; shoulder of the wing deep dusky brown, exterior

quill edged with white ; tail coverts long, reaching within three-

quarters of an inch of the tip, and of a pale rust-color, spotted

with black ; tail rounded, deep black, ending in a bar of bright

ferruginous, crossed with a narrow waving line of black, and tipped

with v/hitish ; belly pure white; sides barred with dusky; legs

and feet a very pale, ashy green ; sometimes the whole thighs and

sides of the vent are barred with dusky and white. The female
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differs in beins^ more obscure in her colors ; the white on the

back being less pure, and the black not so deep."

In the spring season, the Snipe performs some very singular

manoeuvres, not very unlike those that are noticed in the Wood-

cock, during the period of incubation. If the sportsman should,

at early dawn, or even at mid-day, visit the low meadows fre-

quented by those birds, he will probably see one or both of a pair

mounting high in the air in a spiral manner, beating their wings

or sailing around in rapid circles, until they have gained a hundred

yards or more in height ; then clasping each other, they whirl

around flapping their wings with great velocity, and then dropping

in mid-air, give utterance at the same time to a low twittering, or

rather rolling sound, supposed to be produced by the action of the-

wings upon the air in their rapid descent. We have seen them

perform this manoeuvre more than once, but at no other period of

the year than the spring.

The flight of the Snipe, together with its shyness during its

sojourn at the north, and the disagreeable nature of the ground

that it alone frequents, renders it the most difiicult as well as fati-

guing and vexatious of birds to hunt. When sprung, they take

wing very suddenly, and fly off in rapid zigzag lines for a few pa-

ces, in such a confused, irregular, and tortuous course that it is

almost imposvsible even for a snap shot, during this time, to cover

the bird for an instant while performing these elliptical gyrations*

Snipe-shooting, not only in England, but also in our own coun-

try, may very justly be pronounced the " Crux Jaculatorum " of

sportsmen, as there is no game that requires more skill and judg-

ment in shooting, or demands a greater share of labor and perse-

verance to follow. A sporting writer—no great admirer of this

sport, however, we imagine—remarks that " Snipe-shooting is a

sport the best calculated (Grousing excepted) to try the keenness

of the sportsman, to ascertain his bottom, and if he can stand

labor, water, mire, swamps, and bogs. He should he possessed of

a strong constitution, not liable to catch cold, and have all the

fortitude, as well as exertion, of a water spaniel ; he should be

habitually inured to wet, dirt, and difficulties, and not be deterred

by cold or severe weather."

This statement, although a little overdrawn, is not far wide of

the real truth, as every Snipe-shooter knows full well ; and when

entering on the sport, each one should be willing to repeat within

himself audax omnia perpeti. Notwithstanding the numerous ills
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attendant on this sport, it has many ardent admirers, who, in spite

of wind and weather, cold and rain, mud and mire, are, at each

succeeding spring and autumn, found ready at their posts, all

eagerness to commence the fray ; and, at the close of every season

€ach one has a long list of adventures to relate, not perhaps

—

" Of moving accidents by flood and field,

Of hair-breadth ' scapes i*^ the immiaent deadly breach ;

"

but of many mishaps and hardships encountered during the cam-

paign on the filthy marshes, the most of which, though grievous

at the time, in reality added zest to the sport, and will ever remain

imbedded on the memory of the true sportsman as playful sou-

venirs by which to recall the scenes of much past enjoyment.

THE WOODCOCK.
MiCROPTERA Americana, (Audubon.)

ScoLOPAx Minor, (Wilson.)

The "Woodcock arrives in Canada in the latter part of March,

and immediately commences to make preparations for breeding.

It is a bird so nocturnal in its habits that it may be quite abun-

dant in a neighbourhood and still its presence not be suspected,

unless by the sportsman who knows all the lurking places of the

game in his vicinity. During the greater portion of the day they

remain concealed in secluded thickets or marshes, and only come

out to feed in the wide open places during the night, at sunset, or

early dawn. They breed in the spring and summer in Canada

and the Northern States, and spend the winter in the south. Wilson
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says " the Woodcock usually begins to lay in April. The nest is-

placed on the ground, in a retired part of the woods, frequently

at the root of an old stump. It is formed of a few withered leaves

and stalks of grass laid with very little art. The female lays four,

sometimes five eggs, about an inch and a-half long, and an inch

or rather more in diameter, tapering suddenly to the small end.

These are of a dun clay color, thickly marked with spots of brown

particularly at the great end, and interspersed with others of a

very pale purple. The nest of the Woodcock has, in several ins-

tances that have come to my knowledge, been found with eggs in

February ; but its usual time of beginning to lay is early in April.

In July, August, and September, they are considered in good order

for shooting."

The Woodcock is properly a nocturnal bird, feeding chiefly at

night, and seldom stirring about till after sunset. At such times,

as well as in the early part of the morning, particularly in spring,

he rises, by a kind of spiral course, to a considerable height in the

air, uttering at times a sudden quack, till, having gained his utmost

height, he hovers around in a wild, irregular manner, making a

sort of murmuring sound ; then descends with rapidity as he rose.

When uttering his common note on the ground, he seems to do it

with difiiculty, throwing his head towards the earth, and frequent-

ly jetting up his tail. These notes and manosuvres are most usual

in spring, and are the call of the male to his favorite female.

Their food consists of various larvse, and other aquatic worms, for

which during the evening, they are almost continually turning over

the leaves with their bill, or searching in the bogs. Their flesh

is reckoned delicious, and prized highly. They remain with us

till late in autumn, and, on the falling of the first snows, descend

from the ranges of the Alleghany to the lower parts of the country

in great numbers ; soon after which, viz., in November, they move
oft* to the south.

This bird, in its general figure and manners, greatly resembles

the Woodcock of Europe, but is considerably less, and very dif-

ferently marked below, being an entirely distinct species. A few.

traits will clearly point out their differences. The lower parts of

the European AVoodcock are thickly barred with dusky waved
lines, on a yellowish white ground. The present species has those

parts of a bright ferruginous. The male of the American species

weighs from fi've to six ounces, the female eight ; the European

twelve. The European Woodcock makes its first appearance in
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Britain in October and November, that country being in fact only

its winter quarters ; for, early in March, they move off to the

northern parts of the continent to breed. The American species,

on the contrary, winters in countries south of the United States,

arrives here early in March, extends its migrations as far, at least,

as the River St. Lawrence, breeds in all the intermediate places,

and retires again to the south on the approach of winter. The

one migrates from the torrid to the temperate regions, the other,

from the temperate to the Arctic. The two birds, therefore,

notwithstanding their names are the same, dififer not only in size

and markings, but also in native climate. Hence the absurdity

of those who would persuade us that the Woodcock of America

crosses the Atlantic to Europe, and vice versa. These observations

have been thought necessary, from the respectability of some of

our own writers, who seem to have adopted this opinion.

How far to the north our Woodcock is found, I am unable to

say. It is not mentioned as a bird of Hudson's Bay, and, being

altogether unknown in the northern parts of Europe, it is very

probable that its migrations do not extend to a very high latitude,

for it may be laid down as a general rule that those birds which

migrate to the Arctic regions, in either continent, are very often

common to both. The head of the Woodcock is of sino^ular con-

formation, large, somewhat triangular, and the eye fixed at a re-

markable distance from the bill, and hio-h in the head. This

construction was necessary to give a greater range of vision, and

to secure the eye from injury, while the owner is searching in the

mire. The flight of the Woodcock is slow. When flushed at any

time in the woods, he rises to the height of the bushes or under-

wood, and almost instantly droj:)S behind them again at a short

distance, generally running off for several yards as soon as he

touches the ground. The notion that there are two species of

Woodcock in this country probably originated from the great

difference of size between the male and female, the latter being

considerably the larger.

The male Woodcock is ten inches and a-half long, and sixteen

inches in extent ; bill, a brownish flesh color, black towards the

tip, the upper mandible ending in a slight knob, that projects

about one tenth of an inch beyond the lower, each grooved, and, in

length, somewhat more than two inches and a-half ; forehead, line

over the eye, and whole lower parts, reddish tawny ; sides of the

neck, inclining to ash ; between the eye and bill, a light streak of
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dark brown ; crown, from the forepart of the eye backwards, black,

crossed by three narrow bands of brownish white ; cheeks, marked

with a bar of black, variegated with light brown
; edges of the

back, and of the scapulars, pale bluish white ; back and scapulars,

deep black, each feather tipped or marbled with light brown and

bright ferruginous, with numerous fine zigzag lines of black cros-

sing the lighter parts
;

quills, plain dusky brown ; tail, black, each

feather marked along the outer edge with small spots of pale brown

and ending in narrow tips, of a pale drab color above, and silvery

white below ;
lining of the wing, bright rust ; legs and feet, a pale

reddish flesh color ; eye, very full and black, seated high and very

far back in the head ; weight, live ounces and a-half, sometimes six.

The female is twelve inches long, and eighteen in extent, weio-hs

eight ounces, and differs also in having the bill very near thre«

inches in length
; the black on the back is not quite so intense

;

and the sides under the wings are slightly barred with dusky.

The young Woodcocks of a week or ten days old are covered

with down of a brownish white color, and are marked from the

bill along the crown to the hind head, with a broad stripe of deep

brown ;
another line of the same passes through the eyes to the

hind head, curving under the eye ; from the back to the rudiments

of the tail, runs another of the same tint, and also on the sides

under the wings ; the throat and breast are considerably tino-ed

with rufous
;
and the quills at this age are just bursting from their

light blue sheaths, and appear marbled, as in the old birds • the

legs and bill are of a pale purplish ash colour, the latter about

an inch long. When taken, they utter a long, clear, but feeble

'peep^ not louder than that of a mouse. They are hr inferior to

young Partridges in running and skulking ; and, should the female

unfortunately be killed, may easily be taken on the spot."

Audubon says that when the Woodcocks are travelling from the

south towards all parts of the United States, ou their way to their

breeding places, they migrate singly, and follow each other with

such rapidity that they might be said to arrive in flocks, the one
coming directly in the wake of the other. This is particularly

observable by a person standing on the eastern banks of the

Mississippi or the Ohio, in the evening at dusk, from the middle of

March to that of April, when almost every instant there whizzes

past him a Woodcock with a velocity equalling that of our swiftest

birds. He states also that he has seen them in New Brunswick
returning southward in equal numbers late in the evening, and in
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the same continuous manner within a few feet of the ground on

the roads or through the woods. AVhen the young birds are six

weeks old, it requires nearly as much skill to shoot them as if

they were much older.

The Woodcock is a particular favorite of the sportsman, and

although the pursuit is laborious on account of the difficult nature

of the ground in which the bird is found, yet no other shooting

appears to be more fascinating. In Lewis' American Sportsman,

from which work we have taken the figure of the bird, it is stated,

with reference to finding Woodcocks, that " these birds, as before

observed, delight in a wet loamy soil, and are seldom or never

found in the upland districts, but most frequently locate themselves

along the marshy willow and elder borders and extensive flats of

our rivers. They also secrete themselves in the dense thickets of

underbrush along the margins of smaller streams, or hide them-

selves in the rank grass and luxuriant fern of our wet meadow

lands. In fact, wherever there is a good boring-ground, and a

certain degree of seclusion, there will be found Woodcocks in the

month of July, many or few, according to the nature of the ground

and the favorable or unfavorable state of the breeding season.

When there has been a succession of dry weather, it is quite

useless to examine light and open coverts, or sparse woods, in

quest of Cocks, as at such times they will be found either on

the open wet bottoms, if such spots can then be come across,

or more likely in the deep, impermeable thickets and entangled

brakes, where the ground seldom or never entirely loses its

moisture. On the other hand, when the weather has been ex-

tremely wet for some days. Woodcocks will partake themselves

to the hill-sides or elevated grounds, as they are not by any means

partial to too much water, although a certain degree of moisture

is absolutely necessary for their very existence. When the weather

begins to get cool, they may also be found in the open woody

glens or clearings, enjoying, as it were, the mild warmth of the

autumn's sun, as the feeble rays from time to time pierce the

sparse foliage of the overhanging trees, or actively engaged boring

in the mossy banks of the warm rills, which so often spring up

from such sheltered situations. In sections of the country where

these birds resort, we can scarcely visit a spot of this kind early

in October without finding a couple or so of Cocks, provided the

ground is not too often overrun with shooters.
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Still later in tlie season tliey may be met with in the more

deej) and sheltered wood swamps, where the insects, larvae, and

earth-worms, protected, in a measure, from the biting frosts of

the more exposed situations, are enabled to remain near the sur-

face during the severest weather ; here it is that the sportsman

will discover the perforations or borings of this lonely bird.

The warm and almost impenetrable cedar swamps are also favo-

rite resorts for such Woodcocks as remain in the north during^ the

cold weather, as the springs in such situations seldom freeze, and

there is always to be found a scanty supply of suitable food even

in the depth of winter. These birds, however, like the snipe, are

very uncertain in their movements, being governed a good deal

by the state of the weather, and other similar causes.

"Woodcocks are very abundant in Jersey and Delaware, par-

ticularly after a dry spell of weather, as they congregate there from

the interior of the country, and spread themselves over the wide

extent of meadow lands and marshy cripples so congenial to their

habits, and which are so general in the lower portions of these

States. Cock-shooting in these districts is equally if not more

laborious than Snipe-shooting, more particularly if pursued, as is,

we may say, universally the custom, during the oppressively hot

weather of July and August. In wandering over these extensive

marshes, or, as they are vulgarly called, mashes, it is necessary

for the sportsman to exercise considerable dexterity in stepping

from tussock to tussock ; otherwise he will often be doomed to a

sudden plunge into the filthy oozes that surround him on every

side. The excessive heat of the weather is anothor strong objec-

tion to the shooting of Woodcocks in the month of July, as the

heat is often so oppressive that the birds will spoil in the course of

a few hours after being shot, and, in some instances, even before

leaving the field for the day. As for hoping to keep the birds over

a day or two, to carry home, such a thing is quite impossible, and

the sportsman, consequently, is forced to throw them away some-

times when only a day old, if he cannot procure ice to pack them

in, which artiQle, by the by, is not always to be ha,d in th$

country.

The Woodcocks and Snipes are very closely related, and are

classified under the genus /Sco^q^aj; by some authors, while others

think a separation necessary. The generic name is from the

Greek " micropteryx^^'' " that has small wings."

E



ARTICLE XLV.— On the Insects injurious to the Wheat crop.

The recent appearance of the Fly, in Upper Canada, having

occasioned a good deal of. anxiety, we have thought proper to

publish the following article, in order to give as wide a circulation

as possible to the Natural History of this destroyer of the staff of

life. The Wheat Midge, Cecidomya tritici, appears to be the

species which threatens our crops with the greatest amount of

damage. Its history has been known to Naturalists during the

last fifty years, but no effectual method has been discovered of

guarding against its ravages. There is but one way of arriving

at this much desired knowledge. It is by increasing the number

of qualified observers throughout the country. Were any argu-

ment necessary to establish the expediency of introducing the

study of Natural History into all the common schools throughout

the civilized world, the best would be that a creature barely visi-

ble to the naked eye may, under circumstances favourable to its

multiplication, scourge the nations with famine. We do not

know how to protect ourselves, and we never shall know until

we arrive at a more perfect insight into those laws of life which

regulate the introduction, increase and extermination of species.

Geology teaches us that th ere is a power in nature which destroys

not only individuals but even whole races. No doubt there is a

power which, could man discover it, would enable him to slay the

Wheat Midge, as it has in by-gone ages silenced for ever the

Ichthyosaurus, the Mastodon, or any other of the buried thousands

of the old lost worlds. " It is not enough that a few men know at

what season the Wheat Midge lays her egg, the time when that

egg produces the worm-like larva, or when the pupa bursts to

liberate the perfected insect, the parent of new swarms : all this

has been for the last half century but a small item in the journal

of the Entomologist ; our only hope is to have thousands of

observers of nature where there are now scarcely half a dozen ; and

surely when the vast interests depending upon the wheat crop are

at stake, there is a sufficient reason to encourage the only science

through which the means of saving it can be approached.

We regret that not having duly apportioned our space, much that

we had prepared on this subject, together with some engravings

already executed, must be excluded from the present number.

The following is from the Report of the Commissioner of

Patents at Washington for the year 1854 ;
Department of Agri-

culture.
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THE HESSIAN FLY.

'"The following account oftlie Hessian Fly, (Cecidomt/la destruc"

tor,) see plate, is condensed from Dr. Harris' Treatise on the Insects

of New England, injurious to Vegetation. This insect was first

observed in the year 1776, in the neighbourhood of Sir William
Howe's debarkation on Staten Island, and at Flatbush on the west
end of Long Island, New York, It is properly a small, two-
winged gnat, which lays its eggs in winter or fall in wheat, when
the grain has sprouted and begins to show leaves.

*' According to the account of Mr. Edward Tilghman, of Queen
Ann County, Maryland, the eggs are deposited in October, in the

longitudinal cavities between the little ridges of the blade, from
which, in about fifteen days, very small worms or maggots appear.

They make way down the blades with considerable activity until

hidden between them and the stems of the plants. Mr. Herrick,

in the " Connecticut Farmer," says : " I have repeatedly, both in

autumn and spring, seen the Hessian Fly in the act of depositing

eggs on wheat. The number on a single leaf is often twenty or

thirty, and sometimes much greater." The eggs are extremely
minute, and of a pale red color ; and if the weather prove favora-

ble they will hatch in four days. The maggots, when they first

come out of their shells, are also of a pale red color. Forthwith
they crawl down the leaves and work their way between them and
the main stalk, passing downwards till they come to a joint, just

above which they remain, a little below the surface of the ground,
with the head towards the root of the plant. Having thus fixed

themselves upon the stalk, they become stationary, and never
move from the place before their transformations are completed.
They do not eat the stalk, neither do they penetrate withan it,

as some persons have supposed, but lie lengthwise on its surface

covered by the lower part of the leaves, and are wholly nourished
by the sap, which they appear to take by suction. They soon lose

their reddish color, turn pale, and will be found to be clouded
with whitish spots, and through their transparent skins a greenish,
stripe may be seen in the middle of their bodies. As they increase
in size and grow plump and firm, they become imbedded in
the side of the stem by the pressure of their bodies upon the grow-
ing plant. One maggot thus placed seldom destroys the plant

;

but when two or three are fixed in this manner around the stem
they weaken and impoverish it, and cause it to fall down, or wither
and die. They usually come to their full size in five or six weeks
and then measure about three-twentieths of an inch in length.
Their skins now gradually harden, become brownish, and soon
change to a bright chestnut color, which change usually happens
about the first of December. The insect, in this form, has been
commonly likened to flax-seed ; hence many observers speak of
this as the " flax-seed state." In two or three weeks after this
change of color, the insect within becomes entirely detached from
tke old larva skin, and lies within it a motionless grub. The
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process of growth goes on, and some time after, on opening the-

leathery maggot skin, now a piiparium, you find the pupa so far

advanced that some of the members of the future fly are discernible

through the scarf, which envelopes and fetters it on all sides.

Within this shell, (the flax-seed case,) the pupa gradually advan-

ces to the winged state, until the end of April or beginning of May,

when the flies make their escape by breaking through one end of

the shell. The body of the Hessian Fly measures about the tenth

of an inch in length, the head, antennse, and thorax are black, the

hind body tawny, more or less widely marked with black on each

wing, and clothed with fine greyish hairs. The wings expand

about a quarter of an inch or more, and are blackish, except at

the base, where they are tawny and very narrow. They are frin-

ged with short hairs, and rounded at the tip. The legs are pale

red or brownish, and the feet black. The antennae are jointed,

and surrounded with whorls of short hairs. The flies, which come
out in spring, lay their eggs on the leaves both of fall and spring-

sown wheat. The maggots hatched from these, in New England, be-

come stationary, and take the flax-seed state in June or July.

They are generally transformed to flies in the autumn. Accord-

ing to Mr. James Worth, of Sharon, Pennsylvania, the second

brood of flies, which appears early in June, has been entirely

overlooked or confounded with the spring brood. He remarks

that there are three complete broods, and partially a fourth in one

season.
" The Hessian Fly is subject to the attacks of several parasitic

insects, which serve more or less to lessen their numbers, the chief

of which is the Ceraphron destructor, of Say, a shining black

four-winged fly, about one-tenth of an inch in length. This fact

is merely mentioned here, as it has often been mistaken for the

true Hessian Fly, from being seen in wheat-fields in vast numbers,

and known to come out of the dried larva skin of that fly, which,

however, it had previously destroyed.

Mr. Herrick recommends that the stouter varieties of wheat

should be chosen, and the ground kept in good condition. If fall

wheat is sown late, some of the eggs will be avoided, but the risk

of winter-killing will be incurred. Cattle or sheep, permitted to

graze the wheat-fields during the fall will devour many of these

eggs. Burning the stubble immediately after harvest, and then

ploughing and harrowing the land, is also highly recommended.

Steeping the grain, and rolling it in air-slacked lime or plaster, as

promoting a rapid and vigorous growth, would also be beneficial.

THE WHEAT MIDGE.

" The Wheat Midge,
(
Cecidomyia iritici,) see plate, according to

Dr. Harris, is a small yellow two-winged fly, very much resembling

a mosquito in form, but much smaller in size. It is stated to have

been first seen in America about the year 1828, in the northern

part of Vermont and on the borders of Lower Canada. The pa-

rent fly deposits her eggs in the beginning of July, in the opening.
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Sowers of the grain, or when the wheat is still in the milky state.

The eggs hatch in about eight days, when the little yellow maggots

or worms may be found within the chaffy scales of the grain.

The seed scales of o-rass also sometimes serve as a shelter for these

depredators. The worms, which are of a bright yellow or orange

color, do not exceed an eight of an inch in length, and are often

much smaller. I have seen as many as twelve within the chaff

of one single grain, sent to the Patent Office from Ohio. These

maggots prey upon the wheat when only in a milky state. When
they begin their depredations, soon after the blossoming of the

plant, they do the greatest injury, as the grains never fill out.

Towards the last of July or beginning of August, the full-grown

maggots cease eating, and become sluggish and torpid, prepara-

tory to shedding their skins, which takes place in the following

manner : the body of the maggot gradually shrinks in length

within its skin, and becomes more flattened and less pointed, as

readily may be seen through its delicate transparency. This torpid

state lasts only a few days, after which the insect casts its skin,

leaving the latter entire, except a little rent at one end of it. These

empty cases, or skins, may be found in great abundance in the

wheat ears, after the moulting process is completed. Mr. J. W.
Dawson,* of Pictou, Nova Scotia, says that sometimes the mag-
got descends from the plants and moults on the surface of the

ground. After shedding this skin, it recovers its activity, and
writhes about as at first, but takes no food. It is shorter, some-
what flattened, and more obtuse than before, and is of a deeper
yellow color, with an oblong greenish spot in the middle of the

body. Within two or three days after moulting, the maggots
either descend of their own accord or are shaken out of the ears

by the wind, and fall to the grbund. They do not let themselves

down by threads, as has been supposed by some, for they are not
able to spin. Nearly all of them disappear before the middle of

August, and they are rarely found in the grain at the time of
harvest. Hon. William D. Lindsley, of Sandusky City, Ohio,
however, sent me several specimens of wheat with this insect in

it as late as the beginning of August. From observations and
remarks made by intelligent farmers, it appears that the descent
of these insects is facilitated by falling rain and heavy dews.
Having reached the ground, the maggots soon burrow under the
surface, sometimes to the depth of an inch, those which have not
•moulted casting their skins before entering the earth. Here they
remain without further change through the following winter. It

is not usually before June that they are transformed to pupae, this

change being effected without another moulting of the skin. This
pupa state lasts but a short time, a week or two at most, and in

many cases only a few days. Under the most l^xvorable circum-
stances, the pupa works its way to the surface before liberating the

-included fly, and when the insect has taken wing, the empty pupa

3b Ifow Principal of the University of McGill College, Montreal.
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shell, or skin, ^vill be seen protrudinc: from the ground. In other

cases, the fly issues from its pupa skin in the earth, and comes to

the surface with flabby wings, which soon expand and dry on
exposure to the air. This last change occurs mostly in ihe months-

of June and July, when great numbers of the flies have been seen

apparently coming from the ground in fields where grain was
raised the year before.

"The Wheat Midge, or Fly, " is a small orange-colored gnat, with

long slender pale yellow legs, and two transparent wings reflecting

the tints of the rainbow, and fringed with delicate hairs. Its eyes

are black and prominent ; its face and feelers yellow ; its antennae

long and blackish. Those of the male are twice as long as the

body, and consist of twenty-four joints, which, except the two basal

ones, are globular, surrounded by hairs, and connected by slender

portions like beads on a string. The antennae of the female are

about as long as the body, and consist of only twelve joints, which,

except at the base, are oblong-oval, somewhat narrowed in the

middle, and surrounded by two whorls of hairs. These insects

vary much in size. The largest females do not exceed one tenth

of an inch in length, and many are found towards the end of the

season less than half this length. The males are usually rather

smaller than the female, and somewhat paler in color." Mr..

Lindsley sent several of these insects to the Patent Oflace in Au-
gust last, and stated that they have been extremely destructive

in several parts of his district last year, (1854,) and that in some
places the cattle where turned into the field in order to eat the

straw and what little was left of the grain, the main crop not being

worth the trouble and expense of harvesting. These flies are like-

wise said to be much more nmnerous and destructive on the edges

of fields than in the centre, and in -some cases when the edges^

were completely worthless, the centre bore comparatively a good

crop.
" Fumigation with sulphur and burning weeds on the windward

side of the field, when the grain is in blossom, has been recom-

mended. Air-slacked lime or wood ashes, strewn over the grain

when in blossom, in the proportion of one bushel of lime or ashes

to be scattered over the field when the plants are wet with dew or

rain. Two or three applications have sometimes been found

necessary. Ploughing up the ground also to destroy the maggots^

and the dust-chafi", or refuse straw, if found to contain any of.

these insects, should be immediately burned. In those parts of

New England where these insects have done the greatest injury,

according to Dr. Harris, the cultivation of fall-sown or winter-grain

has been given up, and this for some years to corae will be the

safest course."

THE JOINT WORM.

"The Joint Worm, (Euryioma hordei,) see plate, now committing

such ravages in the wheat fields of Virginia, is a small, black, four-

winged fly, about an eighth of an inch in length. The female
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lays several eggs in the outer sheath of the stalk, above the joints.

After they ha^ch, the worms commence feeding within the sheath,

and the constant irritation produced by them forms a woody gall,

or rather succession of galls, in the cavity of each of which lies a

small footless maggot, about the seventh or eighth of an inch in

length, having a "body with thirteen segments, and of a pale,

glossy, yellowish color. The number of worms in each cluster of

galls Varies from four to ten, or even more. The substance of the

stalk attacked becomes brittle, and either partially or entirely

fills its central cavity, and frequently distorts it into various irre-

gular shapes. I have often observed young rootlets putting out

immediately below a joint thus affected. The worms on the stalks

of wheat, when examined in February last, were yet in the larva,

but early in March several had assumed the pupa state. They

were about an eighth of an inch in length, of a pale yellow color,

which, as the pupae were near coming out, became afterwards

nearly black. These pupge had the rudiments of wings, legs, and

antennge, as in the perfect fly, but were motionless. Late in April

and the beginning of May, the flies made their appearance through

holes gnawed through the tough woody covering of the gall-like

excrescence in which they had passed the winter. This transfor-

mation, however, took place in a warm room. These flies are

about an eighth of an inch in length, of a black color, the knees,

joints, and feet, being tinged with yellow. The males, according

to Dr. Harris, vary'from the females by being smaller, and in

having no piercers. The joints of the antennae are likewise longer,

and surrounded with whorls of little hairs. The hind body is

shorter, less pointed at the extremity, and is connected with the

thorax by a longer stem. He also says that among fifteen females

only one male was found. This corresponds with what I have

observed, as out of sixty to eighty Joint Worm Flies, produced from

diseased stalks of wheat, I only procured one male, answering to

his description, and eight parasites not quite a tenth of an inch

in length, of a dark metallic shade, with yellow legs, and the an-

tennae much thicker at the end. These flies were furnished with

four transparent dotted wings. If the small insect figured in

the plate is the male, it is somewhat incomprehensible how it

happens that so many females appear at the same time without

more males.
" Another four-winged fly also made its appearance from the

same stalks, of about an eighth of an inch in length, with an ab-

domen and legs of a bright yellow. The head and thorax were

of a dark color, and somewhat metallic lustre. The wings were

transparent, dotted, and fringed with short hairs, and the piercer

reached to the middle of the under part of the abdomen.
" Dr. Harris states that it has been found in Massachusetts, that

ploughing in the stubble has no eftect upon the insects, which re-

main alive and uninjured under the slight covering of earth, and

easily make their way to the surface, when they have completed

their transformation. A free use of manure and thorough tillage,
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by promoting a rapid and vigorous growth of the plant, may
render it less liable to suffer from the attacks of the insect. It has
been stated that this fly, like the wheat midge, does more injury

on the edges of the fields than in the middle.
" At the Joint Worm Convention, held at Warrenton, Virginia,

in 1854, the following was recommended : prepare well the land
intended for wheat, and sow it in the beginning of autumn, with
the earliest and most thrifty and hardy varieties, and do nothing
to retj.rd the ripening of the crop, by grazing or otherwise. Use
guano or some other fertilizer liberally, particularly when seedinfy

corn-land or stubble. Burn other harbors of vegetable growth,
contiguous to the crop. Sow the wheat in as large bodies, and
in compact forms as practicable ; and, if possible, neighbors
should arrange amongst themselves to sow adjoining fields the
same year. Feed all the wheat, or other straw, which may be
infected, in racks or pens, or on confined spots ; and in April set

fire to all refuse fragments about the racks ; and on or before the
first of May carefully burn all the straw which has not been fed.

The refuse of wheat, such as screenings, &c., should also be des-

troyed, as the pupa case is hard, and not easily softened by
dampness or wet."

ARTICLE XLVI.

—

Description of Fossils occurring in the

Silurian Rocks of Canada..

A gentleman walking upon the sea shore saw crawling on the

hard sandy beach, a creature of extraordinary form, which had

been left dry by the receding tide, and which was groping about

as if seeking to find the waters again, its natural element. Its

form was somewhat like that of a huge spider, with a number of

flexible legs that bent beneath its globular body as if unable to

sustain the weight. As our friend became greatly interested in its

figure and movements, he seized it, fanc3nng he had captured a

prize, but soon found that he had " caught a Tartar." The strange

beast suddenly wound its legs around his arms and held him fast

with prodigious force, as if bound with so many strong cords. So

powerful was the grasp of these organs, and so tenaciously did

they retain their hold, that before they could be removed it was

necessary to cut them away with a knife.

This sea monster was a Cuttlefish, belonging to the class

Cephalopoda, " animals, says a modern Naturalist, distinguished

by most strange and paradoxical characters, and exhibiting forms

so uncouth thai the young Zoologist, who for the first time

encounters one of these creatures, may well be startled at the

anomolous appearance presented by beings so remote in their

external construction from everything with which he has been

f amiliar.
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" Let him conceive an animal whose body is a closed hag con-

taining the viscera, connected with digestion, circulation and

reproduction, furnished with a head and staring eyes ; that upon

the head are supported numerous and complex organs of locomo-

tion used as feet or organs of prehension ; moreover, that in the

centre of the locomotive apparatus, thus singularly situated is a

strong and sharp horny beak, resembling that of a parrot ; and

he will rudely picture to himself a Cephalopod."

The Cuttlefishes are organized for a purely predacious life, and

their structure is such that no animal of their own size can be

entangled in their arms without almost a certainty of destruction.

The body in some of the species is nearly as round as a ball ; in

others it is flattened and elliptical, while in many species it is

elongated or cylindrical, having the mouth surrounded with its

circle of arms at one end. The arms are strong, perfectly flexible,

and with the whole of their inner surface covered with suckers

which adhere to whatever object the animal attaches them, with

such force that they will tear away the piece of flesh to which

they are fastened rather than relinquish their hold. " If, says the

distinguished Naturalist whom we have above quoted, the Poulpe

but touch its prey it is enough : once a few of those tenacious

suckers get firm hold, the swiftness of the fish is unavailing, as it

is soon trammelled on all sides and dragged to the mouth of its

destroyer ; the shell of the lobster or of the crab is a vain pro-

tection, for the hard and crooked beak of the Cephalopod easily

breaks to pieces the frail armour ; and even man himself, while

bathing, has been entwined by the strong arms of gigantic species

and struggled in vain against a grasp so pertinacious." *

The Cephalopoda are divided by Professor Owen into two

orders, the Dibranchiata, having two gills, and the Tetrabran-

CHiATA, with four gills. Of the last mentioned order there is only

one species, the celebrated Nautilus [Nautilus PomiJilius^) known

to be living in the whole world. Yet in the fossil state there are

more than 1400 species whose remains have been found in the

various formations. Here we have an instance of the almost total

extermination of not merely a species or a genus but of nearly a

whole order of animals. No doubt the Nautilus itself will in course

of time cease to exist, and then the order Tetrabranchiata will,

no longer have a living representative upon earth.

* Thomas Rymer Jones : General Outline of the Animal Kingdom ; 1st

Ed., page 432.
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The remains of the most ancient tribes of the Cephalopoda are

exceedingly abundant in certain formations in Canada. The seas

of the Sikirian period, judging from the numbers of Orthoceratites

found in the rocks of that age, swarmed with these creatures

;

they all belonged to the order Tetrabranchiata. The Dibranchiata,

so powerful in the present oceans, did not come into existence

until many ages had elapsed after the Trenton limestone was

formed. The most common fossil Cephalopoda in Canada are the

Orthoceratites, an ideal figure of one of which is here given.

'{>lfV.'!/!!!flW'J/pW^^

::::;

""^^^i^^ a

c

Fiof. 1. An Ortlioceratite*

In order to understand the above figure, the reader will please

recollect what we have stated concerning the organization of the

modern Cuttlefish. Its body consists simply of a fleshy bag, in

some species of a globular shape in others cylindrical and having

the head and arms at one end. The object above figured is along

straight shell, open at one end at the letter a, and closed at h.

The space from & to c is divided into a number of compartments

by an equal number of transverse plates of shell, or septa as they

are called. These all communicate with each other by a tube

represented by the dotted lines along the centre. This tube is

called the siphuncle. From c to a is a space undivided and

constituting a single large chamber, which contained the body of

the animal. We have only to imagine the body of a modern

Cuttlefish placed in the large chamber from c to a ; and with its

head and legs or arms protruding from the mouth of the shell at

a, and we shall have formed a tolerably correct idea of a living

Orthoceratite.

Certain species of those creatures in the ancient seas were of

a great size. In the collection of the Geological Survey at

Montreal, there are numerous specimens of the shells, which when

perfect must have been ten feet in length. Their arms may have

been of a corresponding length, and as the ocean swarmed with

them, bathing (had there been anybody in those remote ages to

bathe) would have been a dangerous recreation.

* Copied from the "BuUclin de la Societe Geologique de France, Tome 12^

Plaacbe V.
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These remains are quite common in the Silurian rocks of Canada,

and wherever a river has worn away the loose soil, and in low

water leaves a few yards of flat rock bare, the remains of Orthocer-

atites may be seen. In some of the species the siphuncle wa&
composed of a number of more or less globular divisions, and in

such instances, where it is seen imbedded in the stone, it bears a
certain resemblance to the back-bone of a fish. The rings of the

siphuncle represent the joints, and the septa the ribs, and they

are often mistaken for the remains of vertebrated fishes, although

none of that department of animated beings existed in the Silurian

seas. Many of the species were of diminutive size, in fact mer©
pigmies when compared with some of their gigantic brethren,.

Two of these we shall figure in the present article, leaving the

discussion of the others for the next number of this periodical.

Fig. 3.

FijT. 2.

Fig. 2. Oncoceras constrictmn.—Hall. '

Fig. 3. A section across Oncoceras constrictum, at the up^er
chamber from a to b'

The word Orthoceratite is derived from two Greek words

:

orthos, straight, and keras, a horn, meaning literally a straight
horn. The Orthoceratites are all straight. The word Oncoceras
is from the Greek onkos, a bending or protuberance, and keras, a
horn. The fossil of which the word is the generic name is not
qmte straight but curved, as above represented in Fig. 2. The
largest are scarcely four inches in length. They are usually found
m the condition of casts or moulds of the interior, the tubular shell
having been destroyed. These casts shew all the septa, and the:
form of the large chamber in which the body of the animal was
contained. This species is slightly curved,^ ventricose in iho.
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middle, the greatest diameter being at the base of the upper

chamber. Near the mouth there is a constriction in the casts

caused by the thickening of the shell at this place. The septa are

very thin and nearly flat. The siphuncle is very small, and

situated close to the dorsal or convex side at the point a. The
doreal side is not so much rounded as the ventral, consequently a

section across the fossil from a to 5 is elliptical, as seen in Fig. 3.

In Fig. 3, the position of the siphuncle is indicated at the point

a. The fossil tapers very rapidly to a point from the outer

chamber. The ventral side is the straightest. Specimens with the

outer shell preserved are covered with fine striae which are slightly

flexuous on the dorsal side.

This interesting little species was first described by Professor

Hall, and as it differs from all other known generic forms of the

great family of Orthoceratites, he constituted a new genus for its

reception with the following characters : Genus Oncoceras,
*' tube curved ; aperture constricted ; lower part of the outer

<jhamber and upper part of the septate portion, ventricose ; abruptly

contracting towards the apex ; si^Dhuncle small, dorsal ; septa plane,

nearly flat, slightly elevated on the dorsal margin.*'

Orthoceras Bilineatum.—Hall.

Fig. 4. Portion of Orthoceras bilineatum.

We may add that specimens in the collection of the Geological

Survey of Canada shew that the aperture of Oncoceras constric-

ium was elliptical, and that the constriction seen in the casts as

before stated is caused by the thickening of the shell near the

aperture, forming an internal ring at this part of the tube.

The specific name is Latin, constrictus, narrow or constrained.

We have collected specimens of this species at the " Little Chau-
diere Rapids, Pauquettes Rapids, and at the City of Ottawa. It

appears to be most abundant in the lower part of the Trenton

limestone, in the beds reposing directly upon the Black Eiver

limestone.

Fig, 4 is also an Orthoceratite which is never seen of a great

•size. The largest specimen we have observed is about eight inches
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in length, and scarcely an incli in diameter at tlie aperture. The
form of the species is straight, cylindrical, slender and gradually

tapering. The shell is characterized by slightly arched or undu-

lating rounded annulations, distant from each other about two
fifths of the diameter of the tube. The surface is marked from

one end to the other by sharp longitudinal elevated lines, a finer

line between every two of the coarser ones; we have never seen

the septa of this species, and cannot say how near they are together.

The siphuncle is near the centre.

This species is found at the localities given for Oncoceras con-

stricium. The specific name is from the Latin his, twice or double

and lineatus, the participle of the verb lineOj to draw lines.

Fig. 5.

—

Ptilodictya acuta.

Stictopora acuta.—Hall.

The genus Ptilodictya consists of thin leaf-like fossils, branched
and with both surfaces set with numerous small ovate cells.

These and other fossils of several allied genera have until recentlv

been considered to be corals. They are now, however, thouo-ht to

be the remains of animals which belonged to the department of
the MoUusca. There are many species in the existing seas, and they

are characterized principally by their mode of growth. The
ordinary Mollusca consist of individuals free and separated from
each other, each one leading an independent existence ; but in the

Bryozoa, (Greek, hruon, sea moss, and zoon, an animal,) as they are

called from their moss like growth, great numbers grow too-ether

forming twigs, leaves or plant-like objects, or encrusting in thin
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layers, shells and stones on the bottom of the sea. Concerning

their structure, little can be said in this place. Each one of the

minute cells to be seen in the fossils is the cavity once occupied

by the viscera of a single Bryozoon. Minute as these animals aro,

yet each individual of the recent species is found to possess a mouth

surrounded by about twelve tentaeula covered with vibratile cilia,

or exceedingly fine hair like filaments, which by their constant

motion cause currents in the water, and assist in capturing food.

The food passes from the mouth into a gizzard, whence after having

been comminuted, it is conveyedinto an elongated stomach,and there

dio-ested. From the stomach an intestine proceeds to the surface,

and opens near the mouth of the animal, serving to discharge the

undigested portion of the food.

Ptilodictya acuta, the most abundant Bryozoon of the Trenton

limestone, is represented by Fig. 5, copied from the first vol. of

the Palseontology of New York. The branches are about one

eiffhth of an inch in width, and from one to four inches in length.

They are flat and rather sharp at the edges. There are from six

to ten rows of cells. A narrow pace on the edge of each branch

is without cells.

Fig. 6. Fi^. 7. Fig. 8.

Fig. 6. RapMstoma staminea.—Hall. View of the top of the shell.

Fig. 1. Raphistoma staminea. View of one side.

Fig. 8. Lingula quadrata.

Ptilodictya is from the Greek ptilon, a wing, " more especially a

membraneous wing as that of an insect" and dictuon, a net, acuta^

Latin, sharp, in allusion to the sharp edges of this species. It was

called Stictopora by Professor Hall, from stictos, spotted, and

pora, a pore, but it is now thought to belong to the first named

genus. It is common in the Trenton limestone, and also in rocka

of the same age in Wales.
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Figs. 6 and 1 represent a fossil found in the Chazy limestone.

In general shape it somewhat resembles a Pleurotamaria, but it is

nearly flat above, and covered with striae across the whorls, which

are interrupted along the centre of the upper part of the whorl

by a concentric elevated line, as seen in Fig. 6. Good specimens

of this fossil are rare.

The generic name is from the Greek raphe, a seam or suture,

and stoma, a month, from the suture or seam like appearance in

the upper side of the aperture.

The specific name appears to be from the Latin stamineus,

made of threads, or full of threads, thready, probably having refe-

rence to the thread-like strige on the surface of this fossil.

Fig. 9.

Fig. 10.

Fig. 9. Halysites catenulates, or Catenipora cscharoides»

Fig. 10. Homolonotus delphi?tocepalus.

Lingula quadrata, Fig. 8, is one of the largest fossils of this

genus known. Its length is about an inch, its sides nearly par-

rallel, extremities rounded, and the surface covered with strong

concentric strise, with longitudinal striae extending from the top

to the bottom. It occurs in the Trenton limestone and Hudson

River group, and is found in the lower Silurian rocks of Europe.

The specific name, quadrata, has allusion to the somewhat four

sided shape.

The chain coral, Halysites catenulatus, is one of the most com-

mon of the Silurian fossils both in Europe and in America. It

consists of numerous irregular vertical plates joining together so
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as to form an easily recognized net-work upon the surface of the

rock. The edges of the plates contain the numerous cell cavities

of the polyps. These are small, oval, and varying in size from one

half a line to one line in length.

Halysites is from the Greek halysion^ a small chain or necklace,

and lithos, a stone ;
catenulatuSj Latin, from catena, a chain, or

catella, a small* chain ; catenojpora, from the Latin catena, a chain,

and the Greek pora, a pore ; escharoides, from the Greek, eschara,

a gridiron.

Homolonotus delphinocepkalus.

This trilobite has thirteen segments in the thorax and in the

caudal shield or tail, eleven to thirteen in the central lobe, and

from seven to nine in each of the lateral lobes. The head

is ovate or sub-triangular; the tail is also sub-triangular and

pointed at the extremity; each one of the articulations of the body

has a groove running nearly its whole length near the front

margin. The surface is rough and granulated. This is one of

those species trilobites the central lobe of whose body is scarcely

definable, the articulations being without the sharp bend on each

side the centre, which constitutes the middle lobe in many other

species. The glabella, or that portion in the centre of the head

which is usually elevated in the trilobite, has in this species very

little if any prominence. The eyes are small. The facial suture,

as described by Professor Hall, is parallel and coincident with, or

slighty within, the flexure of the margin (in front,) passing thence

obliquely through the eye, and turning comes to the margin a

little above the posterior angle. It abounds in the Niagara for-

mation and also in the Wenlock limestone in England.
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ARTICLE 'KlNll.—On the Tertiary Rocks of Canada, with

some account of their Fossils.

The Tertiary Rocks of Canada are supposed to consist of two

divisions, the " Glacial Drift," or simply the " Drift," so called

because its materials have been either wholly or in part trans-

ported or drifted from the north, and the Lawrencian Formation,

which takes its name from the St. Lawrence, it being extensively

developed in the valley of that stream. The glacial drift is also

known by the name of the " Boulder Formation," on account of

the great number of boulders or loose blocks of stone it contains.

The drift constitutes the principal portion of those vast beds of

clay, sand, gravel and loose stones that may be seen almost

every where, not only in Canada, but also spread out over all the

northern regions of Europe, and a part of Asia. Of all the

geological formations this is the most remarkable, and although

more universally diffused than any other in those countries where
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the science lias been brought to the greatest degree of perfection,

yet there is no system of rocks concerning the precise nature of

•whose origin so much doubt remains. It appears to have been

produced by operations of nature very different from those under

the influence of which the more ancient rocks were accumulated.

The regular strata, that may be seen in all the quarries and

cliffs of the ordinary sandstones and limestones, the perfection of

the organic remains they contain, and the homogenous texture of

the consolidated materials, prove that these are nothing more

than the beds of sediment quietly, and during long periods of

time, deposited on the floors of the oceans, and afterwards, by

some process of petrifection, converted into solid stone. But the

drift, on the other hand, presents evidence of having been formed

during a season when a force of some kind, not yet ascertained

to the satisfaction of all investigators, was applied to the northern

portion of the planet in such a manner as to grind down the

surface, and transport the fragments southward. The real char-

acter of that force has been made the subject of a vast deal of

discussion, and although it has for many years engaged the

attention of the ablest men of the civilized world, yet it may be

safely said that no theory has yet been advanced which explains

all the phenomena. To those who have not studied the subject this

will appear the more remarkable, when it is added that there is

abundant proof that the formation is one of the most recent of all,

its date being immediately before the creation of the existing spe-

cies, so that the unsettled state of the problem places the Geologist

in this unpleasant predicament, that while he can boldly and truly

answer for events that occurred myriads of ages before the advent

of his race, yet when questioned concerning that which comes

almost within the period of human history, he must confess his

inability to give any but a conjectural reply. That such should

be the case, however, is no discredit to the science, but rather a

proof that the principles already adopted are the results of mature

deliberation.

As there is scarcely a square mile of the surface of Canada

where some portion of the drift cannot be examined, the oppor-

tunites for studying it are abundant, but the most favorable locali-

ties are where deep excavations have been made for railway or

canal purposes. In such places the lower portion of the deposit

may be seen to consist of a confused mass of rounded stones of

every size, from that of a small pebble to a huge boulder, weighing
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several Inindreds of tons. These are usually imbedded in a

tough clay, and sometimes so cemented together as to require the

aid of blasting in order to proceed with the work. The boulders

are many of them of the same kind of rock as that which exists

in the neighbourhood, while a large proportion consist of materials

only known in some distant part of the country. These latter

are more rounded than the former, a consequence of the rough

usage they have received during their transportation from the

parent bed. The drift is often overlaid by beds of clay or sand,

containing a few or no boulders ; but where this is not the case,

and the drift constitutes the surface, then the farmer who owns the

field will find himself greatly annoyed by the innumerable round

stones that impede his plough. From such fields the boulders may
all be removed from the surface, and after a few years a fresh crop

will take their place, having worked up from the deposit of drift

below, which extends downwards to the solid rock. Stoney fields

are so common in Canada that they are not usually looked upon as

objects of curiosity ; and yet the question of how the stones came

there is the most curious one in the science of geology. If it could

be proved that they were created on the spot where we now find

tbem, there would be an end of the question ; but then the more

a person examines them, the more convinced he will feel that they

have been transported from some locality more or less distant.

It is not our purpose to enter into all the proofs, but we shall

mention a few of the most striking evidences that boulders are

what they appear to be, and are often called travelled stones.

It has been already mentioned in this journal in several places,

that the Lawreucian Rocks occupy the northern frontier of Canadii,

while a broad stripe all along the southern margin, from the mouth

of the St. Lawrence to Lake Huron, is underlaid by the Silurian

and Devonian Formations, only concealed from view by the drift

which, with a slight admixture of vegetable matter, constitutes the

ordinary agricultural soil of the country. The principal excep-

tion is between Brockville and Kingston, where the Lawrencian

Formation comes down from the north, and crosses the St. Law-
rence into the State of New York. Were a person to journey from

the east towards the west along the base of the Lawrencian hills,

he would have continually upon his left hand the flat country,

underlaid by the sandstones, limestones and shales of the fossili-

ferous formations, and occasionally he would see places where

these are laid bare, and abut against the gneissoid rocks which
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constitute the hills. He would also soon observe that the flat

floors of limestone or sandstone which terminate at the base of

the mountain are encumbered by fragments of rock identical in

composition with that of the precipice, and the proof that they

had been broken off" and rolled down to their present position

would be sufficiently convincing to satisfy any reasonable mind.

But let him turn towards the south, and travel away from the

hills across Canada, and proceed several hundred miles into the

United States, and he will be able to trace fragments of the same

rock, in the shape of more or less rounded boulders, the whole

distance. It will be observed also that towards the south they are

smaller and much more worn than they are near the point of their

departure, a necessary consequence of the greater length of their

journey. The States of New York, Ohio, Pennsylvania, Michi-

gan, Illinois, and in fact all the country north of the Appalachian

Mountains are covered over with boulders that have travelled

from the Lawrencian regions, across Upper Canada and the great

lakes. That these rocks have been transported from the north

towards the south is almost self evident, from the facts that they

rest upon fossiliferous strata, and also, that no rock of the same

kind exists in any place in the Western States, but only in the

northern regions.

The same formation occurs not only in this country but in the

north of Europe and Asia, and also in the southern hemisphere.

In fact, the drift surrounds both the north and the south poles of

our planet, while in the tropical regions there is a broad belt

completely encircling the earth, where no drift is found. Sir

Charles Lyell states, of the European drift, that, " In tracing this

remarkable deposit through the borders of the Baltic, we some-

times find frao-ments of rock which must have travelled hundreds

of miles from their point of departure; and as a general thing, we

find that they grow larger in size as we approach the region from

which they were derived. This I found to be the fact in going

north from the margin of the Rhine to Holstein and Den-

mark, where I found fragments of Scandinavian Rocks, from

Sweden, nine and sometimes forty feet in diameter ; and at last,

the whole country was made up of these rocks."* The rocks to

which he alludes have all been transported bodily across the

Baltic Sea.

* Lyell's Lectures on Geology, page 49.
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\n Switzerland, tlioiisands of huge blocks of granite have been

transported from one ridge of mountains to another, across the

wide and deep valley that separates them, with so little injury

that their anMes are not at all worn. This is the most remark-

able of all the known localities of erratic stones. The Alps are

here separated from the Jura Mountains by a distance of 30 miles

between their bases, but the distance between the highest points

of these two chains is 80 miles. The Jura is of secondary lime-

stone, and yet upon its slopes, 800 feet above the level of the lake

of Neufchatel, which lies in the valley below, there is a long lino

of granitic blocks extending for miles, and consisting of a material

only found in the distant chain of the Alps. Professor Forbes

states of these, that " wherever seen they fill the mind with

astonishment, when it is recollected that as a matter of certainty

these vast rocks, larger than no mean cottages, have been

removed from the distant peaks of the Alps, visible in dim per-

spective amidst the eternal snows, at the very instant we stand on

their debris. The most notable of these masses, called the Pierre

a Bot (or Toad Stone,) lies in a belt of Avood not far from a farm

house, about two mdes west of Neufchatel, and near the road to

Vallengin and La-Chaux-de-Fonds. The first height above the

lake being gained, (vine clad on its lower slopes,) we come
rather abruptly upon a small cultivated terrace, where the farm

house just mentioned is situated. This hollow in the hill permits

some accumulation in the soil, which elsewhere is very thin and

bare. Immediately behind, however, the hill again rises, covered

with thick wood, in every part of which not a few, but hundreds

and thousands of travelled blocks may be found. Some small and
rounded, but a vast number exceeding a cubic yard in contents,

and perfectly angular, or at least with only the corners and edo-es

slightly worn, but without any appearance whatever of considera-

ble attrition, or of any violence having been used in their trans-

port. Indeed such violence would be quite inconsistent with

their appearance and present position.

" The dimensions of the Pierre a Bot are 50 feet long, 20 wide,

and 40 high, containing 40,000 cubic feet (French.) It froms a

stupendous monument of power. It is impossible to look at it

without emotion, after surveying the distance which separates it

from its birth place. No wonder that Geologists have vied with

one another in attempting to account for so extensive and sur-

prising a phenomenon."*

* Professor J. D. Forbes' Travels through the Alps, page 49.
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In Canada we have never seen boulders at all comparable for

their size with the stupendous blocks here mentioned as occur-

ring in Europe. Fragments from ten to fifteen feet in diameter

are often met with, but we know of no instance at all approaching

the magnificent dimensions of forty feet long, and fifty feet high.

This may be in some measure due to the fact that there is very

little granite in the regions where our boulders had their origin.

The rocks are there stratified, and it would be almost impossible

to find a mass of any great size that would not be easily separated

into numerous thin pieces corresponding to the thickness of the

strata. Perfectly coherent strata, fifty feet thick, must be rare
;

but granite, not being stratified, may form much larger boulders,

M. A. Archiac, in his history of the progress of Geology, says that

*' A block of granite on the calcareous mountain near Orsieres

contains more than 100,000 cubic feet. Above Mouthey, many

blocks derived from the Val de Fernet, and which have thus

travelled a distance not less than eleven leagues, contain from

8,000 to 50,000 and 60,000 cubic feet. One of the blocks of

granite near Seeberg measures 61,000 feet, and has travelled

about sixty leagues." In the Eastern States, where granite is

more common, the boulders are larger than they are in Canada.

Professor Hitchcock mentions one in New Hampshire which was

thirty feet in diameter, and another that measured one hundred

and fifty feet in horizontal circumference.

In Mr. Murray's Report for 1844, he thus describes the drift of

that part of the Province which came under his observation dur-

ing that year :
—" It cannot but have struck every one who has

travelled over the western part of Canada, that nearly the whole

of it is very much covered and concealed by a vast deposit of soft

or loose derivative material, and it is only where the country is

intersected by rivers, or on the lake shores, or in that mountain

ridge which extends from Queenston to Hamilton, and thence to

Nottawasaga Bay on Lake Huron, that an outcrop of the older

stratified rock is to be seen.

" In the district which has on the present occasion been more

immediately the subject of my investigation, the deposit consists

of various beds of clay, sand and gravel, interspersed with large

boulders ; the thickness it attains is generally very considerable,

and frequently reaches 200 or 300 feet. The clay clifts of Scar-

borough are 320 feet ; the central bridges, as they are called,

running parallel to the north shore of Lake Ontario, are probably
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200 or 300 feet ; and tlie highlands in Oxford are frequently 100

or 200 feet, and even more ; and the banks of the Grand River

often expose a yery considerable amount.

" As to the sources whence the material is derived, the finer

parts, considered by themselves, present less evidence than the

coarser ; the clay gives no evidence at all. In some portions of

the sand, however, magnetic iron ore exists, as on the shore of

Lake Ontario at Toronto, where the quantity is so considerable

on Gibraltar Point, that if a magnet be thrust into the arena-

ceous detritus comprising it, on being withdrawn it will be found

covered with small grains of the ore. The origin of this is pro-

bably the primary region where magnetic iron ore abounds.

The evidence of the gravel and coarser material is more direct.

The calcareous pebbles in the country on the south shores of

Lake Simcoe are identical with the limestones of Rama, to the

north, and their fossil, as well as their minerological character,

is an incontestible proof of the source from which they are

derived. The testimony of fossils is brought to bear also in the

district of country separating Lake Ontario from Lake Erie, and
by them it is readily determined that the coarser detritus reposing

upon each successive formation, is made up, with the addition of

whatever is of primary origin, of material derived from the for-

mation itself, or of the ruin of some lower deposit whose outcrop

is to the north, or of a mixture of both. The ruins of southern

outcrops never repose on northern formations for great distances,

and only occasionally for short ones, where the southern outcrop

occupying an elevated position in an escarpment, the northern

deposit stands at a lower geographical level. Instances of this

last condition may be seen on the flank and at the base of the
ridge skirting the south side of the lake, where fragments of the
Niagara limestones, which constitute its summit, may frequently

be found resting on the red marls lower down. But on the con-
trary, high up the side of the mountain, in the same range, 110
feet above the lake level, often may be encountered the remains
of the subjacent blue shales, whose outcrop is buried either

beneath the waters of the lake or must be looked for on the
opposite shore

;
and though the fragments of this individual for-

mation may not extend to the margin of Lake Erie, the detritus
resting there upon the upper limestones consists chiefly of their
own debris, with that of the gypseous series to the north. The
great erratic blocks or boulders, when rounded by distant travel,
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are almost all of primary origin, and the evidence tliey present is

in unison with that derived from the gravel and sand, to prove

that at some remote period the surface has been covered with,

water having a current from the north.

" As bearing upon the probable direction of this current, it may

be mentioned that in several places between Niagara and Hamil-

ton, along the mountain or ridge which has been alluded to,

where the drift has been removed, the rock beneath has been

found to present a smooth and almost polished condition, with.

a gently undulating surface, marked by deep parallel grooves

and scratches, whose general direction is from north to south.

These grooves are well displayed in the quarry of Mr. Kifler, at

Thorold."*

The smoothing, polishing and grooving of the rock surfaces

are phenomena intimately connected with the origin of the drift,

and present so many different features that it has been found

impossible to devise any one theory that would account for them

all. Where the drift is removed, and the surface of the solid rock

laid bare, it is found to have been almost everywhere subjected to

a grinding process, as if an immense sheet of sand paper had been

drawn over the country from the north towards the south.

Sometimes flat surfaces of limestone several acres in extent will

be found in part polished like a looking glass, but usually furrowed

by long parallel scratches, as fresh in appearance as if they had

been made but yesterday. In places where the strata are tilted

up, so that their edges project, these will often be found planed

down to an uniform level. Where mountains or low hummocks

of rock have been subjected to this process, the striae are often

seen to pass up the slope and over the summit. In such cases it

is always the north side of the mountain that has received the

polish, while the southern extremity remains untouched, thus

afl'ording another proof that the whatever it was that produced

the scratches or polish moved from the north towards the south.

In geology the abraded end of the mountain is called the strike

side, and the other the lee side. On any good recent exposure of

these glacial striae, the observer will be instantly struck, not only

with their freshness, but also with their exact parallelism. In

different parts of the country their direction is also different, but

in the same neighborhood they follow the same course, even over

* Report on the Progress of the Geological Survey of Canada, ISilj by

Alexander Murray, Esq., Assistant Geologist.
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the summits of the hills. Sometimes two sets of striae may be

seen on the same surface, crossing each other at a small angle

;

but in such instances, all the Hues belonging to each will be

parallel. The hard parts of the rock are ground down to the

same level with the soft, as if they had been rasped with a file of

steel ; and further, thousands of boulders may be seen thrown out

of new excavations, which are covered with similar scratches.

It is generally believed that in each section of the country

the direction of the glacial striae is the same as that in which the

boulders of the neighborhood have proceeded. Dr. Bigsby, a

gentleman who travelled over a large portion of British No'^th

America some years ago, states, in a paper read before the Geolo-

gical Society of London in 1851, that boulders have been carried

from the Mountain of Montreal up the valley of the St. Lawrence.

" It is curious," he says, "to trace the well marked angitic trap

of Montreal, stretching up the St. Lawrence, and occurring at

successive distances, until the last bit I observed was on the

Genesee River, on the south shore of Lake Ontario, 270 miles to

the south-west. The boulders of this rock are, however, in far

greater quantity on the southern levels between Montreal and

Lake Champlain."*

On the map which accompanies Dr. Bigsby's paper, he has laid

down a line extendmg from the rear of the Island of Montreal,

across the Isle Perrot, through the northern part of the State of

New York, the Thousand Islands, and Lake Ontario, to Rochester,

as the direction in which the boulders have travelled. We are

not aware that this line was drawn with reference to any glacial

strige observed by him ; but very recently, in the cutting of the

Grand Trunk Railway on the Isle Perrot, we had an opportunity

of observing the strige where the Potsdam sandstone has been

laid bare. Their course is there about north-east and south-

west, which corresponds very nearly with the line on the map'

Another proof that the course of the drift was up the St. Law-

rence, may be seen, we think, at the north-west corner of the

Mountain of Montreal, at Cote St. Antoine, where a long ridge of

drift runs south-west, pointing in the direction of Lachine and

Caughnawaga. This line would be about parallel with the other,

but several miles further south. It is found that where a moun-

tain of rock like that at Montreal stands alone in the midst of a

*Bigsby on Canadian Erratics—Quarterly Journal of the Geologieal

Society, vol. 8, page 234.
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level plain, the strike side, or that which was exposed to the

current, has been swept clean, while the lee side has a long ridge

of drift stretching away from it. Such mountains are called

" crag and tail," and from the little we have seen of the hill in

question, we think it affords a good example. The Barrack Hill,

at the City of Ottawa, is another, but with the tail turned towards

the south-east, extending in a line running from the old military

hospital in the direction of the canal basin.

The courses of the glacial striae in the valleys of the Ottawa

and St. Lawrence, so far as we have observed them, are at right

angles to each other. On the Barrack Hill, in the City of Ottawa,

at the village of New Edinburgh, at Stegraan's Rapids, on the

Rideau, five miles from Ottawa, near the first toll-gate on the road

to A3^1mer, in the Township of Hull, and also in the Township of

March, we have seen them, and in all these localities their course

is from the north-west towards the south-east. Further up the

Ottawa, on \h.e, road between the village of Renfrew and Burns-

town, and also in the Township of Ross, they have the same

bearing. It thus appears that while the glacial stream ran down

the valley of the Ottawa it flowed up the St. Lawrence, a state of

things which would lead to one more of those complexities which

have so long made the question of drift the most unsettled one in

geology.

Where these strise are found in valleys bounded on each side

by shores of rock, they often follow the windings of the ravine as

if it had been the channel of a stream. A remarkable instance of

this fact was observed by Sir W. E. Logan, while examining the

geology of the upper part of the Ottawa. Under the head of

" GlaciaVAction,^'' he states :
—" Fresh water shell marls occur in

many places in the alluvial deposits of the Ottawa, and among the

phenomena which come within the recent period, rounded and

polished rock surfaces, bearing parallel grooves and scratches, are of

not unfrequent occurrence. They were met with on the Gatineau,

half-way between Farmer's and Blasdell's mills, where the direction

of the scratches is about S. 36*^ E.; on Glen's Creek, in Pakenham,

where they are about N. and S. ; on the Allumettes Lake, at

Mongomery's Clearing, where they are S. 25^ E. ; but on the

shores of Lake Teraiscamang they are so numerous, and are com-

bined with other circumstances of so marked a character, as to

deserve particular notice. The lake has already been described

as long and narrow. Its banks are in general bold and rocky,
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rising into hills 200 to 400 and sometimes 500 feet above its

surface, with the exception of the mouths of several transverse

valleys occuring on the left bank, among the slates, sandstones

and limestones on the north side of the anticlinal axis. The

general valley of the lake, thus bounded, presents several gentle

turns, the directions connected with two of which, reaching down

to the mouth of the Keepawa River (thirty-five miles) are 158^,

191°, 156^, numbering the degrees from north as zero round by

east. The parallel grooves in these reaches of the valley turn

precisely with their bearings, and they are registered on various

rounded and polished surfaces projecting into the lake, and some-

times rising to thirty and forty feet over its level. It was not

easy to follow them to higher surfaces, for these usually were

covered with the moss and trees of the forest, but they were

occasionally traced to spots where they thus became concealed.

These projecting points never were found to deflect the grooved

lines in the slighest degree, and one remarkable instance of this

occurs on the east side of the lake about a mile above the lower

large island, at the south horn of a pretty deep bay. The rock

belongs to the slate conglomerates, and it is composed of pebbles

and boulders of igneous origin. Its face is a clean, smooth, rounded

surface cutting through the pebbles, which are polished down

with other parts. It is very deeply grooved with parallel furrows

in the bearing 160"^, and from the water's edge they run obliquely

up the face (an inclined plane of 60° in an upward direction of

102*^,) and continue on in the same bearing of 160° on the

rounded or rather flattened top, thirty-five feet above the lake ; so

that whatever body moving downward in the valley may have

caused the grooves ; it was not deflected by meeting with a

surface, presenting a thirty-five feet height of front, so steep as 60°,

notwithstanding it impinged upon it at an angle of no more than

32°. On the summit of the rock there is another set of parallel

grooves, not so deeply marked, which cross the former at an

acute angle, the bearing being 185°. In another place, about

six miles higher on the lake, on the same side, a polished surface,

not over four or five feet above the water, belongs to the very

base of the limestone formation. Vast boulders and fragments of

the sandstone below lie in a calcareo-arenaceous cement, some of

the imbedded circidar slices or half boulders being nine feet in

diameter, while in some parts the solid sandstone strata are seen,

and great cracks or worn fissures in them are filled with cement.
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The rock, in short, is a collection of great boulders and blocks of

sandstone, which were lying immediately on the strata from which

they were derived, when they became enveloped by the succeed-

ing formation. The whole is planed to a smooth tesselated sur-

face, and marked with parallel grooves. In the same vicinity, the

parallel grooves occasionally appear on the flat surfaces of

successive step?, formed by one layer of sandstone resting on

another. They, however, do not always come up to the vertical

sides of the steps, and these ungrooved parts are usuall}'- rough

and uneven, as if they had but recently been fractured or deprived

of their protecting cover. The Company's post stands on a point

ou the east side, which cuts the lake nearlv in two, at about eiofh-

teen miles from the head, and it is opposite a less prominent point

on the other side. These points approach to within a quarter of

a mile of one another. Both are composed of sand and gravel,

which on the east form a hill 130 feet hin-h. The southern

face of this hill runs in the bearing 65?, and the gravel towards

the eastward rests on flat sandstone strata, which have a smooth

and partially rounded surface. The gravel and the rock constitute

the north side of a deep bay. The polished rock surface exhibits

well marked grooves, which come from beneath the gravel hill,

neai-ly at right angles to the margin of the water. There is here,

as in some other instances, more than one set of parallel scratch-

es. Two of these sets cross one another in the directions 140 '?

and 196°. The gravel may once have been continuous across the

lake, and may have been broken or worn down for the escape of

the water, which now flows past in a gentle current through the

gaj). The mass is not unlike the remains of an ancient moraine,

and, combined with the smooth rounded surfaces and parallel

grooves and scratches, and the changes in their direction, the

circumstances of the case may well suggest that this part of the

valley of the Ottawa may have been the seat of an ancient glacier.

A difficulty appears to stand in the way of the hypothesis, in the

horizontality of the valley. There is little fall in it for seventy

miles, and the total height of the lake above the sea is only 612

feet. What descent there may be in the valleys which lead into

it on the north, having their origin in the watershed, about forty-

five miles distant, in which the ice behind might press on the ice

before, has not yet been ascertained, but it is not reported to be

very great. But as Professor J. D. Forbes appears to have

demonstrated, in his Travels through the Alps, that in glaciers
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there is a flow, the particles of ice moving on one another, it

must be the fact that uncounterpoised superincumbent pressure

from unequal accumulation would be a perfectly good cause of

movement, and thus the horizontality of the valley would be no

diflSculty. In the eastern bay at the head of the lake, near the

mouth of the Otter River, parallel grooves were remarked run-

ning in the bearing 105°, which is the upward direction of the

valley of that stream ; and about a mile westward of the Blanche

in the same bay, in the bearing 130'=*) partaking of the direction

of the valley, bounded by the escarpment of the limestone

described as running back into the interior. The discrepancy

between these bearings and those lower down is considerable, but

being in the general direction of valleys joining the main one, the

grooves may be the result of tributary glaciers. It has already

been stated that accumulations of boulders, gravel and sand are

met with in several parts of the river lower down, occasionally so

obstructing its course as to produce rapids. Some of these may

owe their origin to the same causes which have produced the

gravel hill of Fort Temiscamang. It is scarcely necessary to

remark, that the present efiects of ice on the lake appear wholly

inadequate to account for even those parallel furrows least remov-

ed above its level, though it may sometimes produce results ana-

lagous, but less important and uniform. On the east side of the

lake, three boulders were remarked which had been moved by

the ice of the previous winter. One of them, measuring thirty-

two cubic feet, had been moved nine feet in the direction 90°

;

another, one hundred cubic feet, had been moved fourteen feet in

the direction 350°
; another, eighty cubic feet, had been moved

fourteen feet in the direction 35°
; each had left behind it a deep

broad furrow through the gravel of the beach down to the clay

beneath. In front of the first was accumulated a heap of gravel,

one foot high, with an area of nine square feet ; and in front of the

second was an accumulation of small boulders, weighing from 80

to 100 lbs. each. To move the second and third, the progress of

the ice must have been up the lake, and the first across it. Had
the gravel rested on a surface of rock instead of clay, parallel

scratches would have been the result in each case." *

The fact that in valleys the glacial strise upon the rocks follow

the windings of the channel has also been confirmed by numerous

* Sir W. E. Logan's Report of Progress of the Geological Survey of

Canada, 1846.
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observations in the United States and in Europe. In addition to

this it can be shewn that in some districts where there are groups

of high mountains the boulders have travelled in all directions

away from one of these hills, which is therefore called a centre of

dispersion. We have not ascertained that any such centres exist

in British North America, although they have been found in the

Eastern States. These centres of dispersion must be regarded as

mere local phenomena, confined to comparatively small tracts of

country, while the glacial drift, in its widest sense, appears to

have been a grand process, extending its operations over the whole

northern hemisphere, in a continuous sheet, flooding the earth,

sweeping along huge boulders from the north towards the south,

and scouring, polishing and grinding down all the formations over

which it passed.

Theories of the Drift.—The theories that have been devised

in order to account for the phenomena of the drift are principally

the following :—Some Geologists have supposed that in conse-

quence of a great subterranean convulsion the bottom of the sea

at the north pole was suddenly elevated, and the superincumbent

waters caused to rush violently southward over the continents,

dashing among the hills, tearing up rocks, and carrying the ruins

along with them in their tumultous career. This, we believe, is

called the " debacle theory," and the flood caused by the elevation

of the sea-bottom, the " the debacle or wave of translation."*

The objections to this theory are that while it is purely hypo-

thetical, there is, besides, evidence that the work of polishing and

grooving rock surfaces appears to have been a slow operation,

instead of a rapid and violent one. It is evident that the worn

and completely rounded condition of the greater number of the

boulders must have been produced by the long continued action

of water. A disturbance that could only continue for a few days,

or while the wave was passing over the continent, must have been

utterly incompetent to produce even a tenth part of all the pheno-

mena that may be observed in connection with the drift.

In a work published in Paris in 1844, {Etudes sur VHistoire de

la Terre,) the author, M. de Boucheporn, accounts for the erratic

blocks of Europe by supposing a sudden displacement of the axis

of the earth, in consequence of which the North Pole was brought

to take a position in the neighborhood of the Baltic Sea,

somewhere near and north of Prussia or Poland. But as

* From the French debacle, the breaking up of a frozen river.
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this theory would not account for the drift of America, he sup-

poses a second displacement, whereby the pole was removed to

the vicinity of the City of Boston, in the United States. Great

quantities of ice and snow accumulated in Europe and America

during these periods, which on the return of the pole to its present

position melted, occasioning great floods, which dispersed the

boulders and spread the drift over the land. The theory which

has received the greatest amount of respect is that which attri-

butes the drift to vast glacier.^ that covered a large portion of the

Arctic and North temperate regions, and by tlieir continual flow

towards the south, shoved along or otherwise transported the

boulders and debris of which the drift is composed. This theory

was suggested by observations made among the Alps, where, in

those mountains covered with perpetual snow, the ravines that

descend their sides are full of ice, which moves or rather flows

down—for this glacier ice is not solid, but in a viscid state—with

exceeding slowness, bearing upon its surface or embedded in it

masses of rock of all sizes, which it deposits on the plains below.

These glaciers polish the solid rocks over which they pass in a

^ manner similar to the polishing and grooving referred to in the

drift of this and other countries. This theory has for its suppor-

ters some of the most distinguished philosophers of the age, among
whom may be mentioned Professor Agassiz. It is called the

Glacial Theory, and supposes a period of extreme cold, durin<r

which the Antarctic climate was experienced so far south as the

present United States.

The " Iceberg Theory," much advocated by Sir Charles Lyell,

has also many very eminent men for its supporters. According
to this view, during the period of the drift, the northern portions

of the present continents of Europe and America were submero-ed

beneath the ocean, but to no great depth, and the boulders were
transported by icebergs floating from the north towards the
south. These bergs in their course rubbed along the bottom, and
while they polished the rock surfaces, the stones imbedded in the

ice occasioned the long parallel grooves anj scratches which may-
be seen wherever the drift is removed. That the icebero-s of the
present day do carry boulders, gravel, sand and clay, which have
become attached to them while in contact with the northern sea
coasts, is a well established fact. Their course in the Atlantic is

always towards the south, and when they enter the warm climates

of the sea, they melt away, and drop tbe boulders and other mate-
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rials with whicli tliey are freighted, to the bottom. Should the

bed of the ocean between America and Europe become dry land,

there is not the least doubt but that we should find it strewn over

with blocks of stone, much in the same way as our fields are

strewn. This theory has many able advocates, but still it does

not satisfy all.

The Lawrencian Formation.—What is considered to be the

true drift lies at the bottom of the mass of loose material which

covers Canada, and consists of clay, sand, gravel and boulders,

broken from every formation, and mixed confusedly together in

one common ruin ; but above this, there are in many extensive

tracts of country regularly stratified beds, which appear to have

been quietly deposited, and which also contain organic remains of

species identical with those now living in the Gulf of St. Lawrence

and northern seas. This deposit occupies the vallies of the St,

Lawrence and Ottawa, and consists of fine clay, sand and gravel,

which generally make a good and fertile soil. While it was in

the course of being deposited, there can be no question but that

all Canada, east of Kingston, was submerged beneath the ocean.

At the same time, the sea was tenanted by a considerable number

of the same species of marine animals that are now to be found in

it. The late Professor E. Forbes, in an elaborate and beautiful

memoir " on the geological relations of the existing Fauna and

Flora of the British Isles," gives a list of 1*74 species of animals

whose remains have been found fossil, either in the drift of Europe

or the Lawrencian deposit of America ; and since that paper was

published (1846) many other species have been found. He thus

classifies them :

—

Mammalia 5

Pisces 1

Mollusca 155

Cirrhipeda 5

Annellida 3

Echinodermata 2

Zoophyta 2

Plantse 1

174

The Mammalia of this list are altogether of the whale tribe
;

the single species of fish to which he alludes is the common
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Capelan of the Gulf of St. Lawrence, first foimd fossil in Canada

at Green's Creek, in tlie Township of Gloucester, near the City of

Ottawa, and taken to England by Sir W. E. Logan, who after-

wards discovered another species, the Lumpsucker [Cydopteris

iumpus,) in the same locality. Of the Mollusca mentioned in his

list, about twenty species have been found in the Lawreiician depo-

sit of Canada, some of which we shall figure in this article. The

identity of so many species with those of Britain, and even with

those of the elevated sea-beds of Sweden, still further from us,

appears to prove that England, Scotland, Ireland, together with

Canada, and much of Northern Europe, were under water at the

same time.

The line between the drift and the Lawrencian formation does

not appear to us to be very distinctly marked. This latter deposit

contains boulders imbedded in it, and upon its surface are often to

be seen some of the laro-est blocks. At the villao-e of Renfrew, in

the county of Renfrew, we h^ve seen two species of fossil shells,

Saxic<iv<x rugosa and Tellina Greenlandica^ the latter in great

abundance in a stratified bed of gravel, above which there were

numerous very large boulders. In this place, we can see at one

glance both the transported rocks which characterise the drift,

and also the stratification and organic remains, considered to be

marks of the Lawrencian rocks. Above the fish bed at Green's

Creek, and in the same clay with these remains, there are boulders,

and in many other places the same phenomena may be observed.

We have never, however, discovered any fossils in the lower part

of the deposit, or what is especially termed the drift. If the ice-

berg theory be the true one, then the whole subject may perhaps

be explained by supposing that during the commencement of the

the glacial epoch the seas of America were but sparsely or not at

all inhabited, and that towards its close the bottom descended to

a depth so great that the gradually accumulating beds of clay and

sand could no longer be disturbed and commingled by the pass-

ing ice, while at the same time they would receive the boulders

dropped as the icebergs melted away. But as we have already

made this article too long, we shall for the present withhold any

further remarks upon the subject, only recommending such of our

readers as have not done so, to examine the drift for themselves,

and in good excavations they will find much to reward them for

their investigations. The principal facts may be thus summed up :

B
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1. Canada, and tlie greater portion of the continent north of

40° of north latitude, is covered over with a deposit consisting of

clay, sand, gravel and broken stones, the ruins of all geological

formations mixed confusedly together.

2. The lower part of this deposit is unstralified, and constitutes

what is called the " drift," while the upper portion is distinctly

stratified, consists of materials which appear to have been accumu-

lated during a period of less violence, and contains organic remains.

This part of the deposit is called the Lawrencian. West cf

Kingston, the formation is not known to contain marine remains,

although, in other respects, it is similar to that lying in the country

east to the mouth of the St. Lawrence.

3. The rock beneath the drift is smoothed, polished and grooved

with long parallel scratches.

4. There is some evidence to induce the belief that the boulders

have travelled in the direction of the grooves in the rocks.

5. There is some evidence to shew that from the Island of

Montreal the drift moved north-westerly up the St. Lawrence,

6. We have also some proof that it moved in the upper

part of the Ottawa in a general direction from north-west to the

south-east, down the valley of the Ottawa, and in a direction at

right angles to the drift of the St. Lawrence.

7. Althouo-h in certain districts the course of the drift has been

either towards the ea?t or west of south, yet upon the whole, it has

m^oved southerly, except in the neighbourhood of high mountains^

where local centres of dispersion have been ascertained.

The above summary contains the principal facts, but there are

many other phenomena connected with the events of the period

of the drift, such as the river and lake ridges and terraces, the

conveying of rocks from lower to higher levels, and others of an

analagous nature, of which we may hereafter give some account.

The following are some of the fossils most frequently found in

the Lawrencian deposit of Canada :

Fig. 1. Saxicava ragosa.—This little shell varies much in its

form, and belongs to a group of species not easily distinguished from

each other on account of these variations. This species is, however,

the only one of the genus found fossil in Canada, and may be easily

recoo"nised by its elorgated shape and rough concentrically stri-

ated exterior. It is a member of the family of Lithophagid.b,

or " stone-eaters," so called, on account of the wonderful faculty

they possess of boring holes in rocks, where they permanently
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locate themselves. « Mr. Sowerby remarks that they are fre-
quently found on the outside of oysters, protected by their irre-
gularities, and in the clefts of rocks or corals, roots of sea-weeds
and perforating oysters, chalk, limestone and hardened clay."
It IS hvmg, according to Professor E. Forbes, " in all the seas of
Northern and Arctic Europe, Northern America and Greenland.
It ranges as far south as the Canary Isles. Its vertical range is
very great. In the British Seas, it is found abundantly in the
lammarian and coralline regions. In the Mediteranean, it has been
observedalive at all depths between twenty and eighty fathoms."*

Fig. 1.
Fig. 2.

Fiff. 3.

Fig. 1.

—

Saxicava rugosa.

Fig. 4.

Fig. 2.-

Fig. 3.

—

Tellina calcarea.

Tellina Groenlandica.

Fig. 4.

—

Mya truncata.

In Canada it is found fossil in very numerous localities over all
the valley of the St. Lawrence and the flat country south of the
Ottawa. On the mountain of Montreal it occurs at a level of more
than 400 feet above the St. Lawrence. Along the base of the
mountain we have seen it at the brick-yard near the toll-gate, St.
Lawrence Street, near McGill College, at several places on s'her-
brooke Street, and at Cote St. Antoine. The most astonishing lo-
cality, however, is at Beauport, three miles from Quebec. There is

* Forbes, in Memoirs of Geological Surrey of Great Britain, vol 1
'page 410. *

»
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here a bed about ten feet in thickness composed of nothing but

shells of Saxicava rugosa^ with scarcely any earth intermixed.

It reposes upon other beds containing a number of other species

in a deposit of gravel, with small boulders. The place may be

found by going to the mill at Beauport and proceeding up the

creek about 300 yards, where the cliff will be seen nearly white

from the profusion of the shells it contains.

Professor Forbes says :
" It occurs in all the Irish, Scotch, and

English fossiliferous drifts and glacial clays," and in the upraised

lands of Sweden it is also abundant, in association with other

species found with it in Canada. Saxicava—Latin, " saxum"

stone, and " cava^'' to excavate ;
" rugosa,'' rough.

Fig. 2. Tellina Groenlandica.—This little shell occurs in nearly

all the localities of Saxicava rugosa. It is at present living in

Arctic seas, and according to Capt. Bayfield, in the Gulf of St.

Lawrence. The generic name is from the Greek, " telline" a kind

of mussel. It is said that there are 200 species of Tellina living,

and 130 fossil in all the formations from the oolite upwards.

Fig. 3. Tellina calcarea.—Living in the Arctic seas, Behring's

Straits and Greenland ; fossil at Beauport, Montreal and numerous

other localities in Canada, also in Scotland and Russia. Calcarea,

(Latin,) pertaining to lime.

Fig. 4. Mya truncaia.—This is a thick strong shell, easily

recognised by the abrupt truncation of one of its extremities. One

of the valves has on the inside, immediately beneath the umbo, a

remarkable projection called the cartilage process. There is

another species, Mya arenaria, about the same size, but not

truncated, also found fossil in Canada. " The Myas frequent soft

bottoms, especially the sandy and gravelly mud of river mouths

;

they range from low water to 25 fathoms, rarely to 100 or 125

fathoms. Mya arenaria burrows a foot deep ; this species and

Mya truncata are found throughout the northern and Arctic seas,

from Ochotsk and Sitka to the Russian Ice Meer, the Baltic, and

British coast ; in the Mediterranean they are only found fossil.

They are eaten in Zetland and North America, and are excellent

food. In Greenland they are sought after by the walrus, the

Arctic fox and birds."* Both these species are living in the

Gulf of St. Lawrence ; fossil at Beauport, Montreal, (fee.

Mya^ a mussel ; truncata, cut off ; arenaria^ pertaining to sand.

* Woodward's Recent and Fossil Shells, page 3 IV.
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^ Fig. 5. Astarte Laurentiana.—This species was iSrst found by
Sir Charles Lyell at Quebec, or among shells procured there. It

is not known to be living in any sea, and is perhaps extinct. It

may be recognized by the very regular concentric ridges which
cover its surface. Occurs at Beauport and Montreal. Astarte^

the name of a goddess of the Sidonians and Assyrians, called in

Scripture, Ashtaroth.

Fig. 5, Fig. 6.

Fig. 8.

Fig. 5.

—

Astarte LaurentiancL.

Fig. 6.

—

Pecten Islandicus.

Fig. v.

—

JVatica clausa.

Fig. 8.

—

Scalarla borealis,

Fig. 6. Pecten Idand'icus.—The Pectens, or Scallops, have the
power of swimming through the waters. Woodward, page 257,
says :

—
" The Rev. D. Landsborough observed the fry (young) of

P. opcrcularis, when less than the size of a six-pence, swimming
in a pool of sea water left by the ebbing of the tide. Their motion
was rapid and ziz-zag ; they seemed, by the sudden opening and
closing of their valves, to have the power of darting like an arrow
through the waters. One jerk carried them some yards, and then
by another jerk they were off in a moment on a different track."
There are 120 species living, and 450 fossil, from the carboni-
ferous upwards.
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P. Islandicus inhabits the Atlantic from Nova Scotia to Green-

land. It occurs fossil at Beauport. Some of the- specimens are

four times the length of the one figured. Occurs fossil in Russia

and Sweden. Pecten^ a comb ; Islandicus, Iceland.

Fig. 7. Naiica clausa.—This little shell is rather plentiful in

the deposit at Beauport, and is also found fossil in the Scottish,

Manx, Irish and north of England glacial beds. It is living in

the Arctic Seas and Gulf of St. Lawrence. At Beauport, numer-

ous specimens of Tellina and Mya may be collected, with small

circular holes drilled through them. According to Gould, (Inver-

tebrata of Massachusetts, p. 232,) these perforations have been

made by a Natica, probably this species. They are carnivorous,

*' andhav-e the power of perforating shells, it is generally supposed,

by discharging an acid which decomposes the shell, and through

the aperture they extract the juices, and destroy the lives of the

otherwise secure inhabitants. Their foot is large, so as completely

to envelope the objects on which they prey. In moving, they

burrow in the sand, so as to be almost entirely concealed by it,

and their place is generally indicated by a small heap of sand."

Natica, probably from nato, to swim or move with a fluctuating

motion ; cldusa, from clausus, shut up or inclosed.

Fio'. 8i Scalarid horealis.—Belongs to the celebrated family

of WentU-traps, once so highly prized by shell-collectors, that one

hundred guineas has been paid for a single specimen of a favorite

species,,, the Royal or Precious Wentle-trap, S. pretiosa. The

species of this genus live in from 7 to 80 fathoms in sandy mud.

S. horealis, living in the Arctic Seas; fossil at Beauport and in

Sweden. Scalaris, like a ladder ; horealis, northern.

Fig. 9. Buccinum undatum.—May be recognized by the folds

that cross the whorls ; most prominent on the upper part of the

whorl It is also marked with " raised lines, from one-fifth to one-

tenth, of an inch apart, with minute intervening striae." (Gould,

p. 306.) In the fossil shells, the exterior often exfoliates so that

these markings cannot always be seen. The protuberance on the

left-hand side of the aperture in Fig. 9 does not occur on all the

specimens. This shell is also called Tritonium Anglicanum. It

once^ lived : in the Mediterranean, but, as well as il/ya truncata,

has become extinct there,—a fact of great geological importance,

as it proves that the sudden disappearance of a fossil from the

strata^ of, onov country is no proof that it may not be found in a

gihhar formation in another.
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B. undatum inhabits the Atlantic from Cape Cod northwards.

Fossil at Beauport, Montreal, and various other phices in Lower

Canada; also in Britain, Sweden and Russia. Name from

buccina^ a trumpet; undatus, waved. It is called a v)helh in

Britain. Our fossil is considered a variety.

Fig. 9. Fig, 10, Fig. 11.

Fig. 9.- Buccinum undatum.

Fig. 10.

—

Fusus carinatus.

Fig. 11.

—

Mytilus edulis.

Fig. 10. Fusibs c«rma/w5, called also Tritonivm fornicatum,'

—Living in the Gulf of St. Lawrence, Arctic Seas, Greenland

;

fossil at Beauport. Fusus, a spindle; carinatus, carinated, in

allusion to the carinae or keel-like ridges that wind round the shell,

ascending spirally to the apex ; these are more conspicuous in

some specimens than in others.

Fig. 11. My tills edulis.—Fossil at Beauport, Montreal, &c.

;

living abundantly in the seas of Europe and America. The mus-

sels, while living, are attached to rocks, sea-weeds, or other marine

substances, by a flexible ligament like a bundle of fine threads,

which issues from within outward, passing between the valves*

This organ is called a byss^is. Violent sickness is sometimes

occasioned in Britain by eating the animal of this shell at certain

seasons. There are 50 living and 80 fossil species. Some

palagontologists arc of opinion that the genus existed during the

Lower Silurian period. Mytilis, (Latin) a mussel ; edvJis, edible*

Fig. 12.— Terrehratula psittacea, or Rhynconella psitiacca,—
This little fossil is interesting, because although the catalogue of

tiie genus contains upwards of 250 species, ranging from the Lower
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Silurian upwards througli all the formations, yet only two are

living at the present day, of which R. psittacea is one. The race

is on the decline, and will perhaps soon become extinct. It be-

longs to the class Brachiopoda, so fully represented by the fossila

of the lower Silurian rocks of Canada. At Beauport, where the

specimen figured was procured, R. psittacea occurs plentifully at

the base of the bed holding the SciMcava. Specimens may be

procured there with both valves in connexion. Living in the seas

of Newfoundland, Labrador, Greenland and Norway ; fossil in

the drift of Ayrshire and Bramerton, Scotland, and at Beauport,.

Canada.

Rhynconella, from the Greek, rJiynJcos, a beak; psittacea^ from

psittacus^ a parrot. The other living species is R. nigricans, found

in the seas of New Zealand.

Fig. 12.

Fig. 13.

Fig. 12.— Rhyncondla psittacea.

F)<r. 13.

—

Balanus Uddevaliensis,

Fig. 13. Balanus Uddevalensis is one of the loose valves of a

large species of Balanus. These animals belong to the sub-king-

dom Articulata, class Cirrhipeda. The fragments have a light

grey or bluish colour, and are rather plentiful at Beauport. The

living barnacles adhere to stones, floating pieces of wood, shell,

fish, &c. In the Township of Gloucester, in the excavation made

for the Ottawa and Prescott Railway, near Cunningham's Farm,

many of the small boulders had the barnacles which lived in the
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sea while Canada was beneath the waves still attached to them.

Balanus, an acorn ;
Uddevalla is a town in Sweden, where this

species is found not only fossil but living.

The above are the principal species found in the drift, and it

should be remarked that many of them do not occur v/est of

Montreal. Tcllina Grcenlandica and Saxicava rufjosa are the

species most widely diffused, extending further inland than any of

the others; Mytilus edulis 2in(\. Mya iruncata come next, having

been found as far west as the City of Ottawa. East of Montreal,

the species increase in number and individuals as we approach

the ocean ; west of Kingston no marine drift shells have been dis-

covered. The following is a list of the Canadian fussils of the

drift or Lawrencian periods :

1. Whales. Species not determined. There is part of a skele-

ton in the collection of the Geological Survey at Montreal. It

was found in the clay near the city.

2. Seals. Species not determined. Green's Creek, Gloucester.

Specimen's in collection of Geological Survey, Montreal. The

bones of the posterior limbs found by Mr. P. A. McArthur,

Ottawa, already figured in this journal.

3. Mallotus villosus. The common Capelan of the gulf, fossil

at Green's Creek, and also at Flat Rapids, Madawaska River,

County of Renfrew.

4. Cyclopteris lumjms. The lumpsucker, a fish common in the

Atlantic, fossil at Green's Creek. It is said that these two

species of fish are the only ones found, both in a living and fossil

state.

MOLLUSCA.

5. Buccinum undatum.

6. FuHUS carinatus.

1. Trichotropls borealis.

8. Natica clausa.

9. Velutina ?

10. Scalaria Grcenlandica.

11. Scalaria borealis.

12. Litiorina palliata.

13. Mya truncata.

14. Mya arenaria.

15. Saxicava rugosa.

16. Tellina Groenlandica.

17. Tellina calcarea.
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18. Astarte Laurerdiana.

19. Cardium Groenlandicum.

20. Cardium Islandicum,

21. Nucula sapolilia ?

22. Mj/tUus edulls.

23. Pecten Islandicus.

24. RhynconeUa psittacea.

25. Balanus miser.

26. Balanus Uddevalensis.

27. Echinus granulatus.

In addition to the above id tlie nodules of indurated clay con-

taining other fossils, there are found tlie leaves and twigs of trees,

grass and weeds, shewing that land covered with vegetation

existed at no great distance. These fossils, as a group, are suppos-

ed to belong more to an Arctic than a temperate climate, and in

consequence, indicate a greater degree of cold during the latter

part of the Tertiary than exists at present in Canada.

ARTICLE XLVIIL— O/i the American Buffalo, {Bison Amer-

icanus.)

GENUS BISOK

Dental Formula.

Incisive g ; Canine g—g ; Molar ^—| = 32.

According to Mr. Vassey, a writer upon the Ox Tribe, the

Buffalo differs somewhat from the common ox {Bos tanrtis) in

its anatomical structure, having only twelve joints in its tail, while

the ox has twenty-one. In that division also of the back bone

which contains what anatomists call the dorsal vertebrae, there

are fourteen joints in the Buffalo and thirteen in the ox. And
lastly the Buffalo has only five sacral vertebras, while the ox has

six ; thus although the whole number of joints in the back bone

excluding the tail, is the same, yet their anatomical characters and

distribution are somewhat different. A difference in the number

of caudal vertebrae would not constitute a generic' distinction,

unless there were other points of variance. Adubon and Bach-

man's account of the genus is as follows :

—

" Head, large and broad ; forehead, slighty arched ; horns,

placed before the salient line of the frontal crest; tail, short;

fihoulders, elevated ; hair, soft and woolly."
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*' The generic name is derived from Pliny, who applied the

word Bison, Wild Ox, to one of the species on the Eastern

continent.

" There are five species of Buffalo that may be conveniently

arranged under this genus : one existing in the forests of Southern

Russia, in Asia, in the Circassian Mountains, and the Desert of

Kobi, one in Ethiopia and the forests of India, one on the moun-

tains of Central Asia, one in Ceylon, and one in America. In

addition to this the genus Bos, which formerly included the pre-

sent, contains five well determined species: one inhabiting the

country near the Cape of Good Hope, one in Central Africa, one

in the Himalaya Mountains and the Birman Empire, one in India,

and one in the forests of middle Europe." (Adubon and Bach-

man, vol. 2, page 32.)

Bison Americanus.—Gmel.

SJPECiFic Characters.—Forehead, broad; slightly arched

horns^ small, short, diverted laterally and upwards; tail, short

;

legs, slender ; shoulders, elevated ; hair, soft and woolly

P

"This, the most gigantic of the indigenous mammalia of

America, once overspread the entire southern half of the continent.

At the time of the discovery by the Spaniards, an inhabitant even

down to the shores of the Atlantic, it has been beaten back by

the westward march of civilization, until, at the present day, it is

only after passing the giant Missouri and the head-waters of the

Mississippi that we find the American bison or buffalo. Many

causes have combined to drive them away from their old haunts

:

the wholesale and indiscriminate slaughter by the whites, the ex-

tension of settlements, and the changes of the face of the country

;

but, above all, that mysterious dread of the white man, which per-

vades animal life in general as a congenital instinct."

" Still it would appear that the buff'alo was originally confined

within certain limits, which, perhaps, varied from time to time, as

they certainly have done within comparatively a recent period.

We have already referred to the fact of their existence on the

Note.—The account of the Buflfalo here given, is taken from a paper

" on the ruminating animals of N'orth America, and their susceptibility of

domestication," by Professor S. F. Baird, of the Smithsonian Institution.

—

"Patent Office Eeport," Washington, 1861.
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Atlantic coast; how far north they extended is not exactly known.

Their existence in Pennsylvania, however, is substantiated by the

occurrence of bones of this species in alluvial deposits of rivers,

bogs, and caves. At the first settlement of Canada they were not

known there. As to their southern range, Lawson speaks of their

being found on Cape Fear River, in North Carolina. Theuet, in

the very rare work entitled " Les Singularitez de la France antarc-

tique," Paris, 1557, gives, (p. 147,) in a representation of a curi-

ous beast of West Florida, a readily recognisable figure of the buf-

falo. In the Hudson Bay country the}^ did not pass east of the

latitude of Red River ; south they were found throughout the Mis-

sissippi valley, the South Atlantic States, Texas, and Mexico. Their

western range was strictly limited to the Rocky Mountains, none

extending beyond."

" At the present time none are found in the Atlantic States, nor

even east of the Missouri, except in Minnesota, in the region of

the upper Mississippi and the prairies of the Red River of the north.

Their main range, how^ever, is between the Missouri and the Rocky

Mountains, from Texas and New Mexico to the Saskatchewan, and

even as far north as Great Martin Lake, let. 64°. Of late years they

have found their way through the Rock\' Mountains to the plains

of the Columbia by the great middle pass, and north of this on

the head-waters of the Saskatchewan."

" Imagination can scarcely realize the numbers of buffalo which,

even now, are found on the western plains. It is not uncommon
to see the prairies covered with them as far as the eye can reach

;

and travellers have passed through them for days and days in suc-

cession, with scarcely any apparent diminution in the mass. The

paths worn in the plains resemble more the beaten highways of

civilization than the mere aggregation of individual hoof-marks.

As their routes are, in most cases, selected with the unncrriug in-

stinct of animal existence, extending in a straight line from one

convenient crossing-place of river or ravine to another, and taking

the most available springs or streams in their course, they well

justify the remark of Mr. Benton as to their agency in defining

the high roads of travel across the prairies, for which they fre-

quently serve almost without an alteration."

" Still, vast as these herds are, their numbers are much less than

in earlier times, and they are diminishing with fearful rapidity.

Every year sees more or less change in this respect, as well as

alterations of their great line of travel. To the Indian, dependent
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for tlie very necessaries of life upon the buffalo, these facts come

home with stern reality. His existence is bound up inseparably

•with that of the race of buffalo, and every consideration of

humanity to the one prompts a care over the other."

*' If it were possible to enforce game-laws, or any other laws on

the prairies, it would be well to attach the most stringent penal-

ties against the barbarous practice of killing buffalo merely for the

sport, or perhaps for the sake of the tongue alone. Tliousanda

are killed every year in this way. After all, however, it is, per-

haps, the Indian himself who commits the mischief most wan-

tonly, A frequent mode of hunting the buffalo by them consists

in making a "surround." This is done by enclosing a large herd

and driving them over a precipice upon the rocks, or into one of

the profound ravines w^hich intersect the prairies in various direc-

tions. In this way thousands are sometimes killed in a single day.

Fires in prairies, too, do their share in the work of destruction,

cither by their immediate agency or by driving the maddened

animals into the ravines just referred to."

Mr. Picotte, an experienced partner of the American Fur Com-
pany, estimated the number of buffalo robes sent to St. Louis in

1850 at 100,000. Supposing each of the 00,000 Indians on the

Missouri to use. ten robes for his wearing apparel every year, be-

sides those for new lodges and other purposes, by the calculation

of Mr. Picotte we shall have an aggregate of 400,000 robes. We
may suppose 100,000 as the number killed wantonly, or destroyed

by fire or other causualties, and we will have the grand total of

half a million of buffalo destroyed every year. This, too, does not

include the numbers slaughtered on Red River, and other gather-

ing points.

It is, perhaps, unnecessary to state that the American bison is

not found in the Old World. A European species of the same
genus. Bos, and closely allied, is the Bos urus, aurochs of Ger-

many, urus of CjEsar, bonossus of Aristotle, and bison of Pausanius

and Pliny. This species, once of rather wide range, is now cor,

fined to the country between the Caspian and the Black Sea, where
it is protected from injury by the severest legislative enactments.

Other species are found in various other parts of the world.

The skins of the American buffalo are dressed as follows : "After

being taken oft* the animal, they are hung on a post, and the ad-

hering flesh taken off with a bone toothed something like a saw.

This is performed by scraping the skin downward, requiring much
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labor. The liide is then stretched on the ground, and fastened

down with pegs ; it is then allowed to remain a day or two, or

till dry. After this, the flesh side is pared down with the blade

of a knife fastened in a bone, called a grate, which renders the

skin even, and takes off" about a quarter of its thickness. The

hair is taken ofi" with the same instrument ; and these operations

being performed, and the skin reduced to a proper thickness, it is

covered over either ^Yith brains, liver, or grease, and left for a

night. The next day the skin is rubbed and scraped, either in

the sun or by a fire, until the greasy matter has been worked into it,

and it is nearly dry ; a cord is then fastened to two poles, and over

this the skin is thrown, and pulled, rubbed, and worked till quite

dry. After this it is sewed together around the edges, excepting

at one end. A smoke is made with rotton wood in a hole dug

in the earth, and the skin is suspended over it on sticks set up like

a tripod, and thoroughly smoked ; which completes the tanning,

and renders it capable of bearing wet without losing its softness

or pliability afterwards."

Bufi*alo robes are dressed in the same manner, excepting that

the hair is not removed, and they are not smoked. They are ge-

nerally divided into two parts ; a strip is taken from each half on

the back of the skin where the hump was, and the two halves, or

sides, are sewed together, after they are dressed, with thread made

of the sinews of the animal, and then the robe is ready for market.

One of the most useful applications of bufl'alo meat consists in

the preparation of pemtnican—an article of food of the greatest

importance, from its portability and nutricious qualities. This is

prepared by cutting the lean meat into thin slices, exposing it to

the heat of the sun or fire, and, when dry, pounding it to a pow-

der. It is then mixed with an equal weight of buff"alo suet, and

stufied into bladders. Sometimes venison is used instead of buf-

falo beef. Sir John Richardson, while preparing for his recent

Arctic expedition, found it necessary to carry with him pemmi-

can from England. This he prepared by taking a round or but-

tock of beef, cut into thin steaks, from which the fat and membra-

neous parts w^ere pared away, and dried in a kiln until the fibre

of the meat became friable. It was then ground in a malt-mill,

and mixed with nearly an equal weight of beef suet or lard.

This completed the preparation of the plain peramican ; but to a

portion raisins were added, and another portion was sweetened

with sugar. These latter changes were subsequently highly



The American Buffalo. S51

approved by the voyageurs. The pemmican was then placed in tin

canisters, and well rammed down ; and after the cooling and con-

traction of the mas&, these were filled with melted lard through

a small hole left in the end, which was then covered with a piec«

of tin, and soldered up. The total amount of beef used by Sir

John Richardson amounted to 35,651 pounds; of lard, to 7549

pounds; of currants, to 1008 pounds; of sugar, to 280 pounds-.

These material constituted 17,424 pounds of pemmican^ costing at

the rate of 1 shilling 7^ pence (36 cents) per pound.

The meat biscuit of Mr. Borden, now manufactured from beef

by him at Galveston in large quantities, is also of much economi-

cal importance.

We conclude our article, already extended to unreasonable

length, by presenting an account of some domesticated buffaloes,

which, better than any language of our own, will present the ques-

tion of domestication in a proper light. It is taken from Audu-

bon and Bachman's Quadrupeds, as furnished these gentlemen by

Robert Wickliffe, Esq., of Lexington, Ky., who has tried the

experiment fully.

" The herd of buffalo I now possess have descended from one

or two cows that I purchased from a man who brought them from

the country called the Upper Missouri. I have had them for about

thirty years ; but from giving them away, and the occasional kil-

ling of them by mischievous persons, as well as other causes, my
whole stock at this time does not exceed ten or twelve. I have

sometimes confined them in separate parks from other cattle, but

generally they herd and feed with my stock of farm-cattle. They

graze in company with them as gently as the others. The buf-

falo cows, I think, go with young about the same time the com-

mon cow does, and produce once a year. None of mine have ever

had more than one at a birth.

" Although the bufl'alo, like the domestic cow, brings forth its

young at different seasons of the year, this I attribute to the effect

of domestication, as it is different with all animals in a state of

nature. I have always heard their time for calving in our latitude

was from March until July ; and it is very obviously the season

which nature assiorns for the increase of both races, as most of mv
calves were from the buffaloes and common cows at this season.

On getting possession of the tame buffalo, I endeavored to cross

them as much as I could with my common cows, to which experi-

ment I found the tame or common bull unwilling to accede ; and
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be was always sby of a buffalo cow, but tbe buffalo bull was

willing to breed wntb the common cow.

*' From the common cow I have several half breeds, one of

which was a heifer. This I put with a domestic bull, aud it pro-

duced a bull calf. This I castrated, and it made a very fine steer,

and when killed produced very fine beef. I bred from this same

heifer several calves, and then, that the experiment m.ight be per-

fect^ I put one of them to the buffalo bull, and she brought me a

bull-calf, which I raised to be a very fine, large animal,—perhaps

the only one to be met wdth in the world of this blood, viz : a

three-quarter, half-quarter, and half-quarter of common blood.

After making these experiments, I have left them to propagate

their blood themselves, so that I have only had a few half-breeds,

and they always prove the same, even by a buffalo bull. The full-

blood is not as large as the improved stock, but as laige as the or-

dinary stock of the country. The crossed or half-blood are larger

than either the buffalo or common cow. The hump, brisket, ribs,

and tongue of the full and half blooded are preferable to those

of the common beef; but the round and other parts are much

inferior. The udder or bag of the buffalo is smaller than that of

the common cow ; but I have allowed the calves of both to run

with their dams upon the same pasture, and those of the buffalo

were always the fattest ; and old hunters have told me that when

a young buffalo calf is taken it requires the milk of two common

cows to raise it. Of this I have no doubt, having received the

same information froni hunters of the greatest veracity. The bag

or udder of the half-breed is larger than that of the full-blooded

animals, and they would, I have no doubt, make good milkers.

" The w^ool of the wild buffalo grows on their descendants when

domesticated, but I think they have less wool than their progeni-

tors. The domesticated buffalo still retains the grunt of the wild

animal, and is incapable of making any other noise, and they still

observe the habit of having select places within their feeding-

grounds to wallow in.

" The bufialo has a much deeper shoulder than the tame ox,

but is lighter behind. He walks more actively than the latter,

and I think has more strength than a common ox of the same

weio-ht. I have broken them to the yoke, and found them capa-

ble of making excellent oxen ; and for drawing wagons, carts, or

otherheavily-laden vehicles, on long journeys, they would, I think,

be greatly preferable to the common ox. I have as yet had no



On the Musk Ox. 353

ijpportuTiity of testing the longevity of the buffalo, as all mine that

have died did so from accident, or were killed because they became

aged. I have some cows that are nearly twenty years old, that

are healthy and vigorous, and one of them has noAV a sucking-calf.

The young buffalo calf is of a sandy-red or rufous color, and com-

mences changing to a dark brown at about six months old, which

last color it always retains. The mixed breeds are of various

colors. I have had them striped with black on a gray ground, like

the zebra ; some of them brindled red ; some pure red, with white

faces; and others red, without any markings of white. The

mixed bloods have not only produced in my stock from the tame

and buffalo bull, but I have seen the half bloods reproducing, viz

:

those that were the product of the common cow and wild buffalo

bull. I was informed that, at the first settlement of the country,

cows that were considered the best for milkino'^ were from the half-

blood down to the quarter, and even eighth, of the buffalo blood.

But my experiments have not satisfied me that the half buffalo

bull will produce again. That the half-breed heifer will be pro-

ductive from either race, as I have before stated, I have tested

beyond the possibility of doubt.

" The domesticated buffalo retains the same haughty bearing that

distinguishes him in his natural state. He will, however, feed or

fatten on whatever suits the tame cow, and requires about the

same amount of food. I have never milked either the full blood

or mixed breed, but have no doubt they might be made good

milkers, although their bags or udders are less than those of the

common cow
;

yet, from the strength of the calf, the dam must

yield as much, or even more, milk than the common cow. "

ARTICLE XLIX.— On the Musk Ox, (^Ovih&s moschatus.)

The ]Musk-Ox, the most remarkable member of the whole Ox
Tribe, is strictly confined to the Arctic portion of the British Pro-

vinces lying far north of Canada. The geographical range of the

species is so distant from any climate endurable by civilized man,

that it appears to be beyond the reach of even the Hudson's Bay

Company. That an animal possessing the same arrangement of

teeth as the domestic ox, and in other respects but very slightly

differing from the comparatively helpless creature that man has

made his servant, should be capable of leading a happy life amid
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the perpetual ice and snow of the Arctic Circle, shews Low a single

delicate turn of the Creator's hand can adapt organic structures

almost exactly similar, to very opposite conditions of existence.

When we compare the musk ox with the common ox, and reflect

upon the vast space that separates them, we can no longer wonder

that the extinct elephant could have lived in Siberia, where its

representatives of our day would have perished in a single season.

The dental formula of the musk-ox is the same as that of the

buffalo : incisive, g ; canine, g—g ; molar, |—| = 32, The

horns spring out of the top of the head, being in contact at their

bases, bent down the sides of the neck, then curved upwards.

The body is low, and compactly built.

General colour of the hair, brown, long, matted, and rather

curled on the neck and between the shoulders, where it is

rather grizzled ; on the back and hips, long but lying smoothly

;

on the shoulders, sides, and thighs, it is so long as to hang down

below the middle of the leg. There is on the centre of the back

a mark of a soiled brownish-white, called by Captain Parry the

saddle. On the throat and chest the hair is very straight and

lono", and together with the long hair on the lower jaw, hangs

down like a beard and dewlap. The short tail is concealed by

the fur of the hips. There is a large quantity of fine brownish

ash-coloured wool or down among the hair covering the body.

The hair on the legs is short, dull brownish-white, unmixed with

wool. The hoofs are longer than those of the caribou, but so

similar in form that it requires the eye of a practised hunter to

distino-uish the impressions. In the cow, which is smaller than

the bull, the horns are smaller, and their bases, instead of touch-

ino-. are separated by a hairy space. The hair on the throat and

chest is also shorter.

This is the Boeuf Musque of Jeremie ; Musk Ox of Drage,

Dobbs, Ellis, Pennant, Hearne, and Parry ; Bos mosckatus of

Gmelin, Sabine, and Richardson, (Parry's " Second Voyage ;")

Matech Moostoos (Ugly Bison) of the Cree Indians ; Adgiddah-

yawseh (Little Bison) of the Chepewyans and Copper Indians

;

and Oomingmak of the Esquimaux.

The barren lands of America lying to the northward of the

60th parallel are the principal habitations of the musk ox.

Tracks were once seen by Hearne within a few miles of Fort

Churchill, in lat. 59*=* ; and he saw many in his first northern

journey, in about lat. 61°. Richardson was informed that they
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do not now come so far to the southward, even on the Hudson^s

Bay shore ; and he adds that farther to the westward they are

rarely seen in any numbers lower than lat. 67°, although, from

portions of their skulls and horns which are occasionally found

near the northern borders of the Great Slave Lake, he thinks it

probable that they ranged at no very distant period over the whole

country lying between that great sheet of water and the Polar

Sea. He had not heard of their having been seen on the banks

of Mackenzie's River to the southward of Great Bear Lake, and

he states that they do not come to the south-western end of that

lake, although they existed in numbers on its north-eastern arm.

" They range," continues he, " over the islands which lie to the

north of the American continent, so far as Melville Island, in lat.

7o°, but they do not, like the rein-deer, extend to Greenland,

Spitzbergen, or Lapland. From Lidian information we learn that

to the westward of the Rocky Mountains, which skirt the Mac-

Kenzie, there is an extensive tract of barren country, which is also

inhabited by the musk ox and reindeer. It is to the Russian

traders that we must look for information on this head ; but it is

probable that, owing to the greater mildness of the climate to the

westward of the Rocky Mountains the musk ox, which affects a cold

barren district, where grass is replaced by lichens, does not range

so far to the southward on the Pacific coast as it does on the shores

of Hudson's Bay. It is not known in New Caledonia, nor on the

banks of the Columbia, nor is it found on the Rocky Mountain

ridge at the usual crossing places near the sources of the Peace,

Elk, and Saskatchewan Rivers. It is therefore fair to conclude

that the animal described by Fathers Marco de Niga and Gomara
as an inhabitant of New Mexico, and which Pennant refers to the

musk ox, is of a different species. The musk ox has not crossed

over to the Asiatic shore, and does not exist in Siberia, although

fossil skulls have been found there of a species nearly allied,

which has been enumerated in systematic works under the name
of Ouibos Pallantis. The appearance of musk oxen on Melville

Island in the month of May, as ascertained on Captain Parry's

first voyage, is interesting, not merely as a part of their natural

history, but as giving us reason to infer that a chain of islands

lies between Melville Island and Cape Lyon, or that Wollaston

and Banks' Lands form one great island, over which the migra-

tions of the animals must have been performed. The districts

inhabited by the musk ox are the proper lands of the Esquimaux
;
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and neither the northern Indians nor the Crees have an oriofinal

name for it, both terming- it Bison with an additional epithet."

Sir Joha Richardson, who had the best opportunities of coming

at the truth, informs us that the country frequented by the musk

ox is mostly rocky, and destitute of wood, except on the banks

of the larger rivers, which are more or less thickly clothed with

spruce trees. Their food, he tells us, is similar to that of the

caribou, G-rass at one season and lichens at another ; and the

contents of its paunch are eaten by the natives with the same

relish as that with which they devour the " nerrooks " of the car-

ibou. The dung is voided in round pellets, which are larger than

those which come from the caribou. The animal runs fast, short

as are its legs, and hills and rocks are easily climbed by this ox

of the northern deserts. One pursued by Richardson's party on

the banks of the Coppermine River scaled a lofty sand- cliff with

so great a declivity that they were obliged to crawl on hand

and knees to follow the chase. The musk oxen assemble in herds

of from twenty to thirty, are in their rut about the end of August

and beo"inning of September, and bring forth one calf about the

latter end of May or beginning of June. Hearne accounts for the

few bulls which are seen by supposing that they kill each other in

their contest for the cows.

Richardson thus graphically describes the terror of a huddled

}]iQY^

:

—" If the hunters keep themselves concealed when they fire

upon a herd of musk oxen, the poor animals mistake the noise for

thunder, and, forming themselves into a gToup, crowd nearer and

nearer together, as their companions fall around them ; but should

they discover their enemies by sight, or by their sense of smelly

which is very acute, the whole herd seek for safety by instant

flight. The bulls, however, are very irascible, and, particularly

when wounded, will often attack the hunter, and endanger his life,

unless he possesses both activity and presence of mind. The

Esquimaux, who are well accustomed to the pursuit of this animal,

sometimes turn its irritable disposition to good account ; for an

expert hunter having provoked a bull to attack him, wheels round

it more quickly than it can turn, and by repeated stabs in the

belly puts an end to its life."

Mr. Jeremie, who first brought the animal into notice, carried

some of its wool to France, where some stockings were made of

it said to have been equal to the finest silk. Sir John Richard-

son says that this wool resembles that of the Bison, but is perhaps
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Sner, and would in his opinion be liiglily useful in the arts, if it

could be procured in sufficient quantity. The same author informs

us that when the animal is fat its flesh is well tasted, and resem-

Mes that of the caribou, but has a coarser grain. The flesh of

the bulls is high flavoured, and both bulls and cows when lean

smell strongly of music, their flesh at the same time being very

dark and tough, and certainly far inferior to that of any other

ruminatina: animal in North America. The carcass of a musk

ox weighs, exclusive of the ofFal, about three hundred-weight, or

nearly three times as much as a barren-ground caribou, and twice

as much as one of the woodland caribou. (Richardson, " Fauna

Borealia-Americana," English Cyclopedea, &c.)

ARTICLE L.

—

The Rocky Mountain Sheep^ (Ovis montana)

GENUS OVIS.—Linn.

Dental Formula.

Incisive J ; Canine g-—g ; Molar |—|- = 32,

" Horns, common to both sexes ; sometimes wanting in the

females ; they are voluminous, more or less angular-transversely

wrinkled, turned laterally in spiral directions, and enveloping an

osseous arch, cellular in structure.

" They have no lachrymal sinus, no true beard to the chin
;

the females have two mammae ; tail, rather short ; ears, small,

erect; legs, rather slender
; hair, of two kinds, one hard and close,

the other woolly
;
gregarious. Habit, analagous to the goats.

Inhabit the highest mountains of the four quarters of the globe.

" The generic name is derived from the Latin ovis, a sheep.

" There are four well determined species : one, the mouflon of

Buffon, musmon (ovis jnusmon,) is received as the parent of the

domesticated races; it is found in Corsica, Sardinia, and the

highest mountain chains of Europe
; one inhabiting the mountains

and steppes of northern Asia, Tartary, Siberia and the Kurile

Islands ; one the mountains of Egypt, and one America."

Ovis Montana—Desm.

Rocky Mountain Sheep or Big Horn.

"Specific Characters.—Longer than the domestic sheep; horns

of tlie male, long, strong and triangular ; those of the female, com-



358 The Rocky Mountain Sheep,

pressed ; colour^ deep rufous gray^ a large white dish on the

rumpr (Audubon and Bacliman, vol. 2, page 163.)

The Rocky Mountain sheep is the only animal of the genus

indigenous to North America, and is confined in its distribution

strictly to the range of mountains from which it takes its name.

It occurs as far north as latitude 60? and frequents the highest

peaks of the mountains southward to California. Tn the far West

there is an extraordinary tract of country called by the French

Canadian hunters " raauvaises terres," covered over with thousands

of conical hills, so narrow at the base and so high that they

resemble a collection of vast irregular sugar loaves. These hills

are composed of horizontal strata of hardened clay, coal and

earth mixed with petrified shells, bones and plants. The same

strata, recognized by their colour or composition, are seen in all

the hills at the same elevation, thus proving that the valleys have

been excavated by running water or some other cause, leaving the

hundreds of tall pillar-like eminences as so many islands in the

cavity of a sea that has become empty of its waters.

The Rocky Mountain sheep loves to climb the highest pinnacles

of the " mauvaises terres," where neither the prowling wolf nor

the wandering hunter can reach or ascend. It is said that they are

30 sure-footed that they run at full speed along narrow ledges in

the face of perpendicular precipices, five hundred or more feet

above the plain. They form paths around the lofty clay clifi's

that are sometimes six to eight hundred feet or even fifteen

hundred feet high, and mounting to the summit bid defiance to

all enemies. One would scarcely suppose that the clumsy foot of

a cow was the best adapted for climbing almost perpendicular

walls, and yet we find that among the best climbers are the goats

and the sheep, with feet constructed upon exactly the same plan.

The adaptations of nature consist not only in the contrivance of

organic structures, but in the faculty of applying these to most

varied purposes, in order to attain certain desired ends.

The Rocky Mountain sheep is described as resembling a deer

with the head of a laro-e ram. " The horns are of immense size,

being nearly three feet in length, and with their bases so large

that they occupy the whole of the upper part of the head. They

form a regular curve, first backwards, then downwards and out-

wards, the extremities being eighteen inches apart. They are

flattened on the sides and deeply corrugated, the horns rising

immediately behind.
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** The ears and tail are short ; tlie hair bears no resemblance to

wool, but is similar to that of the American elk or reindeer. It

is slighty crimped throughout its whole length, two inches in

length on the back, and one inch and a-haif on the sides. The

general colour of the animal is greyish brown, but with the rump

and belly greyish white. The tail and hoofs are black.

" The female resembles some of the finest specimens of the

common ram. The neck is a little longer, as are also the head

and legs, and in consequence it stands much higher. Its horns

resemble more those of the goat than the sheep ; in fact, whilst

the fine erect body of the male reminds one of a large deer with

the head of a ram, while the female looks like a fine specimen of

antelope.

" They are shy, wary and most difficult of approach, and when

wounded run up the precipice, where they die in places inacces-

sible to the hunter. They are gregarious, being often seen in flocks

of from twenty to thirty. In the winter and spring the females

and the young males band together. The ewes bring forth in

June and July one or two at a birth. The old rams fight terrific

battles with each other. It is said that they sometimes spring

from the rocks and alight on their head upon the earth below

without injury, the elasticity of their horns breaking a portion of

the violence of the shock, while the strength of the neck, which in

the sheep tribe is formed to resist violent concussions, is sufficient

to withstand the remainder.

" Wh^re they have often been fired at, they alarm their

companions by a loud hissing noise, when the whole flock take

to flight, and when once they get a view of the hunter they remain

on the watch during the whole of that day. The flesh is com-

pared to that of the most delicious venison. Like the deer they

are fond of mineral waters, and are in the habit of paying daily

visits to springs or caves in the mountains where saline efflores-

cences abound. Their food consists of grasses, tender vines and

leaves.

" Although found in the British possessions, this animal does

not descend into the plain country of the Hudson's Bay Territory,

and it is not therefore made an article of commerce by the tra-

ders, for which in fact no part of the animal, except the skin and

the head as a curiosity, could be of value."

" This animal has been known to Europeans since 1697, when.

Father Picolo, a Catholic missionary to California, represented it
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" as large as a calf of one or two years old ; its head, miicli li^e

that of a stag, and its horns, which are very large, lik e those of a

ram ; its tail and hair, speckled, and shorter than a stag's, but its

hoof is large round, and cleft as an ox's. I have eaten of these

beasts, he says, and their flesh is very tender and delicious."

Dr. Gray, in his British Museum Catalogue, divides the Sheep

Tribe into four genera, Ovis, Caprovis, Pseudovis and Ammo-
tragus. To the first belongs the domestic sheep, Ovis aries, which

contains thirty-three varieties. To the second belongs the Rocky

Mountain sheep, and he calls it Caprovis Canadensis. There is a

variety of species in California which some authors, but it appears

without sufficient grounds, consider a distinct species, and they

call it Ovis Californica. There is, however, in the opinion of

Audubon and Bachman, who are certainly the best authorities

on the viviparous quadrupeds of JSTorth America, no reason for

the separation.

ARTICLE LI.—On the SkunJc, {Mephitis chinga.)

GENUS MEPHITIS.—Cuv.

Dental Formula.

Incisive^ ^ ; Canine^ \— }-; Molar, f—J = 34.

Generic Characters.—Canine teeth, very strong, conical ; two

small anterior cheek teeth or false molai-s above, and three below,

on each side ; the superior tuberculous teeth, very large, as broad

as they are long ; inferior molars, having two tubercles on the

inner side ; head, short ; nose, somewhat projecting ; snout, in

most of the species blunt.

Feet, with five toes ; toes on the fore-feet, armed with long

curved nails, indicating the habit of burrowing in the earth ; heel^

very little raised in walking.

Hairs on the body usually long, and on the tail very long.

The anal glands secrete a liquor which is excessively fetid. The

various species of this genus burrow in the ground, or dwell in

fissures of rocks, living on poultry, birds' eggs, small quadrupeds

and insects. They move slowly, and seldom attempt to run from

man, unless they chance to be near their burrows. They are, to-

a considerable extent, gregarious, large families being occasion-

ally found in the same hole.
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In tlie recent work of Dr. Lichenstcin, (Ueber die Gattung

Mephitis, Berlin, 1838,) seventeen species of this genus are enu-

merated, one of which is found at the Cape of Good Hope, two in

the United States of America, and the remainder in Mexico and

South America.

The generic name. Mephitis, is derived from the Latin word

mephitis, a strong odour.

Mephitis Chinga.

Specific Characters.—Size of a cat; general colour,

hlackish-hrown, with ivhite longitudinal stripes on the back ; many

varieties in its white markings ; tail long and bushy.—(Audubon

and.Bachman, vol. 1, page 317.)

This little animal has a broad, fleshy body, wider at the hips

than at the shoulders, long coarse fur, and short legs. The head

is small ; nose, obtuse, covered with hair to the snout, which is

naked ; ears, shoit, broad and rounded
; feet, broad, covered witli

hair, concealing the nails
;
palms, naked ; trunk of tail, nearly half

as long as the. body. The hair on the tail is very long and bushy
;

the general colour blackish-brown; a white stripe commences on

the nose, and runs to the top of the head ; another patch of white

on the back of the neck, and two stripes of the same on each side

of the back. Sometimes the tail is tipped with white, but the

amount of this colour varies a good deal on the^different indivi-

duals.

The skunk is carnivorous, its prey being small birds, eggs,

insects, mice, frogs and lizards. It is particularly destructive in

the poultry yard. Like the fox, it burrows in the ground, but

generally in a flat surface, rather than in the side of a hill, as is

the habit with the former. These holes extend from six to eio-ht

feet horizontally, about two feet beneath the surface, and terminate

in a chamber of considerable dimensions, where there is a large

and comfortable bed of dry leaves. In this apartment, during

winter, a number of skunks, sometimes, it is said, from five to

fifteen, may be found snugly coiled up. Some of the dens have

several entrances to the principal chamber. They retire to their

holes in the latter end of autumn, and do not come out again

until spring, like the bear, supporting existence upon the fat

accumulated during the summer season. In the Southern States

they are at large during the whole year, the climate being suflS-

ciently warm during the winter months to suit their organization.
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Altlioiigli, in self-defence, capable of emitting an odour perhaps

the most offensive in nature, yet the skunk is an exceedingly

cleanly animal, and although a dozen may be concealed in a sin-

gle burrow, yet not the slightest unpleasant smell can be detected

at the entrance. The flesh is eaten by the Indians, and pronounced

by them superior to that of the raccoon or opossum.

" The offensive fluid is contained in two small Backs, situated

on each side of the roots of the tail, and is ejected through small

ducts near the anus. When the skunk is irritated, or finds it

necessary to defend himself, he elevates his tail over his back, and,

by a strong muscular exertion, ejects it in two thread-like streams

in the direction in which the enemy is observed. He appears to

take an almost unerring aim, and almost invariably salutes a dog

in his face and eyes. He can throw the fluid five yards or more.

The notion of the old authors, that this fluid is the urine thrown

to a distance by the aid of his long tail, is erroneous. The skunk

never permits a drop to touch his fur, and while defending him-

self his tail is carefully thrown up over his back. It is only after

being worried by dogs that the smell is perceived on the body of

the animal, as well as upon his destroyers. If suddenly killed by

a shot through a vital part, the skunk has no smell, and may be

skinned with less inconvenience to the olfactory organ than would

be experienced from skinning a mink or marten."

The young are produced in the early part of the spring, and

from five to nine in a litter.

This species of skunk is found all over the British possessions,

as high as 57*^ north, and ranges south to Kentucky, Carolina,

and Alabama. It is rather common in Upper and Lower Canada.

In the month of April last we found a skunk in the Rideau

Canal, which had apparently been drowned in attempting to swim

across ; and, a few days after, another was shot by Mr. Lett, of

Ottawa. We have the skulls of both.

Audubon, from whose writings we have gleaned the greater

portion of the above, says, that to capture a skunk was one of his

first attempts at a collection of natural history, and he thus elo-

quently describes the result:

—

" There is no quadruped on the continent of North America the

approach of which is more generally detested than that of the

skunk; from which we may learn, that although from the great

and the strong we have to apprehend danger, the feeble and appa-

rently insignificant may have it in their power to annoy almost
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beyond endurance. In the human species we sometimes perceive

that a particular faculty has received an extraordinary develop-

ment, the result of constant devotion to one subject, whilst in

other respects the mind of the individual is of a very ordinary

character. The same remark will hold good applied to any par-

ticular organ of the body, which, by constant use (like the organs

of touch in the blind man,) becomes so improved as to serve as a

substitute in others; but in the lower orders of animals this pro-

minence in a particular organ is the result of its peculiar confor-

mation, or of instinct. Thus, the power of the rhinoceros is

exerted chiefly by his nasal horn ; the wild boar relies for defence

upon his tusks ; the safety of the kangaroo depends on his hind

feet, which not only enable him to make extraordinary leaps, but

with which he deals vi2:orous blows ; the bull attacks his foes with

his horns ; the rattlesnake's deadly venom is conveyed through its

fangs ; and the bee has the means of destroying some of its ene-

mies by its sting ; whilst in every other power, for attack or self-

defence, these various creatures are comparatively feeble.

" The skunk, although armed with claws and teeth strong and

sharp enough to capture his prey, is slow on foot, apparently timid,

and would be unable to escape from many of his enemies, if he

were not possessed of a power by which he often causes the most

ferocious to make a rapid retreat, run their noses into the earth,

and roll or tumble on the ground as if in convulsions ; and not

unfrequently, even the bravest of our boasting race is by this little

animal compelled to break off his train of thought, hold his nosey

and run, as if a lion were at his heels

!

"Among the first specimens of natural history we attempted to

procure was the skunk ; and the sage advice to " look before you
leap" was impressed on our mind, through several of our senses,

by this species.

" It happened in our early school-boy days, that once, when the

sun had just set, as we were slowly wending our way home from

the house of a neighbour, we observed in the path before us a

pretty little animal, playful as a kitten, moving quietly along;

soon it stopped, as if waiting for us to come near, throwing up its

long bushy tail, turning round and looking at us like some old

acquaintance ; we pause and gaze : what is it ? It is not a young
puppy Of a cat ; it is more gentle than either ; it seems desirous

to keep company with us, and, like a pet poodle, appears most

happy when only a few paces in advance, preceding us, as if to
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sliew the path ; what a pretty creature to carry home in our arms I

It seems too gentle to bite ; let us catch it. We run towards it

;

it makes no effort to escape, but waits for us ; it raises its tail, as

if to invite us to take hold of its brush ; we seize it instanter, and

grasp it with the energy of a miser clutching a box of diamonds

;

a short struggle ensues,—when faugh ! we are suffocated ; our

eyes, nose and f^ice are suddenly bespattered with the most hor-

rible fetid fluid. Imagine to yourself, reader, our surprise, our

disgust, the sickening feelings that almost overcome us. We drop

our prize and take to our heels, too stubborn to cry, but too much

alarmed and discomfited, just now, to take another look at the

cause of our misfortune, and effectually undeceived as to the real

character of this seemingly mild and playful little fellow."

The principal synonym of this species is Me2')hitis Americana.

The name Chinga was given by Tiedimann, in 1808. As we have

not access to that work, we cannot give the etymology of the

w^ord, unless it is derived from the Greek verb chenga^ to pour

out or diffuse.

ARTICLE LIT.— On the Canada Porcupine, [Hystrix dorsata.)

GENUS HYSTRIX.—Linn.

Dental Formula.

Incisive^ |- ; Canine^ g—g ;
Molar, |—J =20.

Superior incisors on the anterior portion, smooth, cruciform

at their extremity ; inferior incisors, sti'ong and compressed

;

molars, compound, with flat cro^\ns, variously modified by plates

of enamel, between which are depressed intervals. Head, strong

;

snout, thick and turned ; ears, short and round ; tongue, bristled

with scaly spines ; fore-feet, four-toed ; hind feet, five-toed ; all the

toes armed with powerful nails.

Spines on the body, sometimes intermixed with hairs ; tail,

moderately long, in some species of the genus prehensile. Herbi-

vorous, feeding principally on grain, fruits, roots and the bark of

trees ; dig holes in the earth, or nestle in the hollows of trees.

The generic name is derived from the Greek word hustrix, a

porcupine ; hus, a hog, and trix, a bristle. There are two species

in North, and three in South America, one in Southern Europe,

one in Africa, and one in India.
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Hystrix Dorsata.—Linn.

Canada Porcupine.

Specific Characters.— Sinnes, sliort^ ^^ar/Za/Z?/ concealed by

long hairs ; no mane ; long bristles on the head and neck ; colour

varying between light brown and blacJc.

The porcupine, of all North American quadrupeds, possesses

the strangest peculiarities in its organization and habits. In its

movements it is the most sluggish of all our species. Although

the skunk is slow of foot, he would prove in contemptible compe-

tition with it in a trial of speed. Under such circuin stances the

inquiry arises, what protection has this animal against the attacks

of the wolverene, the lynx, the wolf and the cougar, and how

long will it be before it becomes totally exterminated ? But a

wise Creator has endowed it with powers by which it can bid

defiance to the whole ferine race, the grisly bear not excepted.

If the skunk presents to its enemies a formidable battery, th^t

stifles and burns at the same time, the porcupine is clothed in an

impervious coat of mail glistening with bayonets.

This wonderful animal is found throujrhout North America

from Labrador to the Rocky Mountains, and as far north as lati-

tude 67*^, on the Mackenzie River. Southerly, it ranges to the

latitude of the northern parts of Pennsylvania, and is occasionally

met with in Ohio. We are informed that in Gaspe, at the mouth

of the St. Lawrence, it is very abundant. It exists, but not plen-

tifully, in all parts of Upper and Lower Canada.

Its food is exclusively vegetable, and, like the beaver, in the

winter season, it feeds upon the bark of trees. For this purpose

nature has provided feet armed with long, strong and sharp claws,

by the aid of which the porcupine readily ascends trees of all

dimensions. The bark of the small ones, however, appears to

furnish the favorite food, and these are completely stripped and

destroyed. It is said that a single porcupine will destroy all the

young trees on several acres of ground in one winter season. A
writer (Cartwright) says :

" When he mounts into a tree he does

not come down until he has eaten the bark from the top to the

bottom. He generally makes his course through the wood in a

straight direction, seldom missing a tree, unless such as are old.

He loves young ones best, and devours so much (only eating the

inner part of the rind) that I have frequently known one porcu-

pine to ruin nearly a hundred trees in a winter. A man who is
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acquainted with these animals will seldom miss finding them

when the snow is on the ground. If he can hit upon the rinding

of that winter, by making a circuit around the barked trees, he

will soon come on his track, unless a very deep snow should have

chanced to fall after his last ascent. Having discovered that, he

will not be long ere he find the animal."

In reference to the manner in which the porcupine defends itself

with its quills, the same writer says :
—

" It is a received opinion

that a porcupine can dart his quills at pleasure into a distant

object ; but I venture to affirm that this species cannot, (whatever

any other may do,) for I have taken much pains to discover this

fact. On the approach of danger he retreats to a hole, if possible

;

but where he cannot find one he seizes upon the best shelter that

ofters, sinks his nose between the forelegs, and defends himself by

a sharp stroke of his tail or a sudden jerk of his back. As the

quills are bearded at their points, and not deeply rooted in the

skin, they stick firmly into whatever they penetrate
;

great care

should be taken to extract them immediately, otherwise, by the

muscular motion of the animal into which they are stuck, enforced

by the beards of the quills, they soon work themselves quite

through the part ; but I never perceived the puncture attended

with any worse symptoms than that of a chirurgical instrument."

A pet porcupine kept by Audubon " was occasionally let out of

its cage to enjoy the benefit of a promenade in the garden. It had

become very gentle, and evinced no spiteful propensities ; and

when its master called it, holding out at the time a sweet potatoe

or apple, it would turn its head slowly towards him with a mild

and wistful look, and then with a stately step advance and take

the fruit from his hand. It then assumed an upright position, and

conveyed the potatoe or apple to its mouth with its paws. When
plagued it never evinced any spirit of resentment ; but if a dog

made his appearance, then in a moment it was armed at all points

in defence. It would bend its nose downwards, erect its bristles,

and, by a threatening sideway movement of the tail, give evidence

that it was ready for the attack."

*' A large, ferocious and exceedingly troublesome mastiff,

belonging to the neighbourhood, had been in the habit of digging

a hole under the fence and entering the garden. Early one morn-

ing he was observed making a dash at some object in the corner

of the fence, which proved to be the porcupine, which had made

its escape from the cage during the night. The dog seemed
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regardless of its threats, and, probably supposing it to be an animal

not more formidable than a cat, sprung upon it with open mouth.

The porcupine seemed to swell up in an instant, to double its size,

and as the dog pounced upon it, it dealt him such a sidewise lateral

blow with its tail as caused the mastiff to relinquish his hold

instantly, and set up a loud howl in an agony of pain. Ilis mouth,

tongue and nose were full of porcupine quills. He could not close

his jaws, but hurried open-mouthed out of the premises. It proved

to him a lesson for life ; as nothing could ever afterwards induce

him to revisit a place where he had met with such an unneigh-

bourly reception. Although the servants immediately extracted

the spines from the mouth of the dog, his head was much swelled

for several weeks afterwards, and it was two months before he

finally recovered.

" The porcupine ate almost any kind of vegetable food presented

to it,—cabbages, turnips, potatoes, apples, and even bread, and it

usually cut to pieces everything placed in the cage that it could

not consume. There was a large sweet bay tree in the garden,

and the instant the door of the cage was opened, the porcu-

pine would make its way to this tree, and not only feed greedily

upon its bark, but on its leaves also. When once it was fixed

upon the tree it was exceedingly difficult to induce it to come

down, and on such occasions only would it turn and growl at its

master. At night it Avas occasionally heard to utter a shrill note,

that might be called a low querulous shriek. This animal was

kept in confinement at Charleston, in the Southern States, in a

climate much warmer than that of its natural habitat, and as the

hot season came on, the poor thing would lie for hours panting in

the cage, lost its appetite, and died during the summer."

The nest of the porcupine is constructed in a hollow tree, or in

small caves under rocks. The young are produced in April or

May, generally two at a litter. Sometimes three, and even four,

have been found in a nest. The flesh is eaten, and tastes some-

what like flabby pork. The Indians make considerable use of the

quills, in ornamenting moccasins, shot-pouches, or birch-bark

baskets, for which purpose they are dyed of various colours.

The following account of this singular creature is principally

from Audubon and Bachman :

—

"The body of this species is thick, very broad, cylindrical, and,

to a high degree, clumsy. The back is much arched in a curve

from the nose to the buttocks, when it declines in an angle to the

tail.
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" The whole upper surface of the body, from the nose to the

extremity of the tail, is covered by long and rather coarse hair,

intermixed with a dense mass of spines or quills. These are of a

cylindrical shape, very sharp at the extremity, and pointed at the

roots. The animal is capable of erecting them at pleasure, and

they are detached at the slightest touch. They are barbed with

numerous small reversed points or prickles, which, when once

inserted in the flesh, will, by the mere movement of the limbs,

work themselves deeper into the body. There seems to be in

certain parts of the body of this species a regular gradation from

hair to spines. These spines continue to lengthen on the hinder

parts of the head, to increase in size on the shoulders, and are

lono-er and more rigid on the buttocks and thighs. In specimens

of old animals the whole upper surface of the body is covered by

a mass of quills, with their tufts of long hairs, six inches in length,

on the forehead, shoulders, and along the sides.

" Head, rather small for the size of the animal, and very short

;

nose, truncated, broad, flattish above, and terminating abruptly;

the eyes are lateral and small ; ears, small, rounded, covered by

short fur, and concealed by the adjoining long hair ; incisors, large

and strong.

" Legs, very short, and rather stout ; claws, tolerably long, com-

pressed, moderately arched and channelled beneath.

" There are tufts of hair situated between the toes
;
palms, naked

and nearly oval, hard and tuberculous ; on the fore feet there are

four short toes, the second, counting from the inside, longest, the

third a little smaller, the first a size less, and the fourth smallest

;

on the hind foot there are five toes, with claws corresponding to

those on the fore foot. The hairs are so thickly and broadly

arranged along the sides of the soles that they give a great appa-

rent breadth to the foot, enabling this clumsy animal to walk with

greater ease on the snow. It is plantigrade, and, like the bear,

presses on the earth throughout the whole length of the soles.

Tail, short and thick, covered above with spines, beneath with

long rigid hairs ; when walking or climbing it is turned a little

upwards.

" The colour of the incisors, or cutting teeth, is deep orange

;

whole upper surface blackish-brown, interspersed with long hairs,

manv of them being eight inches in length ; these hairs are four-

fifths of their length dark-brown, with the points from one to two

inches wide. There are also long white hairs interspersed under
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the fore legs, on tlie chest, and along the sides of the tail. The

spines, or quills, which vary in length from one to four inches,

are white from the roots to near their points, which are generally

dark-brown or black, frequently brown and occasionally white.

On some specimens the spines are so abundant, and protrude so

far beyond the hair, that portions of the body, especially the hips,

present a speckled appearance, owing to the preponderance of the

long white quills tipped with black. The nails and the whole

under surface are dark-brown."

There is a considerable difference both in the size and colour

of different specimens. The length of the head and body is about

30 inches, of the tail (vertebrge) 7, to the end of the hair; 8^,

breadth of nose, 1^; from heel to longest nail, 3-|-. Audubon

mentions a specimen in his possession, from Missouri, which was

13 inches broad on the back. Some of them are quite black,

others greyish ; when the quills are very long, they appear to be

speckled with white when seen at a short distance.

ARTICLE LIII.— Oil the Northern Hare, [Lepus Americaniis.)

GENUS LEPUS.—Linn.

Dental Formula.

Incisive, | ; Canine, g—g : Molar, J—J = 28.

Upper incisors, in pairs, two in the front, large and grooved,

and two immediately behind, small ; lower incisors, square
;

molars, with flat crowns and transverse laminae of enamel ; inte-

rior of the mouth, and soles of the feet, furnished with hair ; ears

and eyes, large ; fore feet, with five toes ; hind feet, with only

four ; hind legs, very long ; tail, short ; mammae, from six to ten.

The word lepus is derived from the Latin lepus, and Greek JEolic

leporis a hare.

There are about thirty known species of this genus, of which

rather the largest number (perhaps sixteen or seventeen species)

exist in North and South America, while the remainder belong

to the Eastern Continent.

Two species occur in British North America, of which that

common in Canada, and somewhat famous from the amount of

discussion it has received from Naturalists, is Lejms horealis. It

occurs plentifully in all parts of the country, and especially in the

D
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neighbourhood of Montreal. Those exposed for sale in the mar-

ket of that city are, just now, 1st December, changing from the

summer to the winter colour, some of them being white and

others brown.

Lepus Americanus.—Erxleben.

Specific Characters.—Length,ahout 20 inchesfrom thepoint

of the nose to the root of the tail ; colour^ in summer^ reddish-

hroiun above, ivhite beneath ; in winter, ivhite ; roots of the hairs,

blue, nearer the surface, fawn colour, and the tips white ; ears, a

little shorter tluin the head.

The following is a portion of the long and excellent article, in

Audubon and Bachman, on tbe natural histor}'- of this animal.

The remainder, consisting of a discussion upon the identity of the

species, we shall give in some future number :

—

STNONTMES.

LiEVRE, (Quenton Malisia.) Sagard Theodat, Canada, p. 747, 1636.

Swedish Hare, Kaltn's Travels in North America, vol. ii., p. 45, 1749.

Ameuican Hare, Philos. Trans., London, vol. Ixii., pp. 11, 376, 1772.

Lepus Americanus, Erxleben, Syst. Regni Aninialis, p. 330, 1777.

" Nanus, Schreber, vol. ii., p. 881, pi. 234, fig,

*' HuDsoNius, Pallas, Glires, pp. 1, 30.

Varying Hare, Pennant, Arct. Zool., vol. i., p. 95.

Lepus Virginianus, Harlan, Fauna, p. 196, 1825.

" Variabilis, var. Godman, Nat. Hist., vol. ii., p. 164.

American Varying Hare, Doughty, Cabinet Nat. Hist., vol. i., p. 217,

pi. 19. Autumn pelage.

The Northern Hare, Audubon, Ornithological Biog., vol. ii., p. 469.

Birds of America, pi. 181, (in the talons of the Golden Eagle.)

Winter pelage.

Lepus Americanus. Richardson, Fauna Boreali A., p. 217.

" Virginianus, Bach.., Acad. Nat Sciences, Philadelphia, vol vif.p. 301.

' Americanus, Bach, ib., p. 403, and ib., vol. viii., p. 76.

« Americanus, Dekay, Nat. Hist. State of New York, p. 95, pi. 26-

DESCRIPTION.

Incisors, pure white, shorter and smaller than in L. glacialis ;

upper ones moderately grooved ; the two posterior upper incisors

very small. The margins of the orbits project considerably, hav-

ing a distinct depression in the frontal bone ; this is more con-

spicuous in the old than in the younger animals. Head rather

short ; nose blunt ; eyes large and prominent ; ears placed far

back, and near each other ; whiskers, long and numerous ; body,
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enlongated, tliicldy clothed with long loose hair, with a soft

downy fur beneath ; legs, long; hind-legs, nearly twice the length

of the forelegs ; feet, thickly clothed with*hair, completely con-

cealing the nails, which are long, thin, very sharp, and slightly

arched. So thickly are the soles covered with hair that an im-

pression by the nails is not generally visible in their tracks made
while passing over the snow, unless when running very fast.

Tail, very short, covered with fur, but not very bushy ; the

form of this species is, on the whole, not very elegant ; its long

hind legs, although remarkably well adapted for rapid locomotion,

and its diminutive tail, would lead the spectator at first sight to

pronounce it an awkward animal, which is, nevertheless, far from

being the fact. Its fur never lies smooth and compact, either in

winter or summer, as does that of many other species, but seems

to hang loosely on its back and sides, giving it a somewhat shao--

gy appearance. The hair on the body is in summer about an

inch and a-half long, and in winter, a little longer.

COLOUR.

In summer, the whole of the upper surface is reddish-brown,

formed by hairs that are at their roots and for two-thirds of their

length, of a blueish ash colour, then reddish-yellow, succeeded

by a narrow line of darkbrown, the part next the tips or points,

reddish brown, but nearly all the hairs tij)ped with black—this

colour predominating toward the rump. Whiskers, mostly black,

a few white, the longest reaching beyond the head ; ears, brown,

with a narrow black border on the outer margin, and a slight

fringe of white hairs on the inner. In some specimens there is a

fawn and in others a light coloured edge around the eyes, and

a few white hairs on the forehead. The pupil of the eye is dark,

the iris, light silvery-yellow
;
point of nose, chin, and under the

throat, white ; neck, yellowish-brown. Inner surface of legs, and

under surface of body, white ; between the hind-legs, to the in-

sertion of the tail, white ; upper surface of the tail, brown, under

surface, white. The summer dress of this species is assumed in

April, and remains without much change till about the beginning

of November in the latitude of Quebec, and till the middle of the

same month, in the State of New York and the western parts of

Pennsylvania ; after which season the animal gains its winter

pelage. During winter, in high northern latitudes, it becomes

nearly pure white, with the exception of the black edge on the
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outer borders of the ears. In the latitude of Albany, New York,

it has always a tinge of reddish-brown, more conspicuous in some

specimens than in others, giving it a wavy appearance, especially

when the animal is running, or when the fur is in the least agi-

tated. In the winter season the hair is plumbeous at base, then

reddish, and is broadly tipped with white. The parts of the body

which are the last to assume the white change are the forehead

and shoulders ; we have two winter-killed specimens before us

that have the forehead and a patch on the shoulders brown. On
the under surfjice the fur in most specimens is white, even to the

roots. A few long black hairs arise above and beneath the eyes,

and extend backwards. The soles have a yellowish soiled ap-

pearance.

We possess a specimen of the young, about half grown, which

in its general aspect resembles the adult ; the colour of the back,

however, is a shade darker, and the under surface an ashy white.

The black edge is very conspicuous on the outer rim of the ear,

and some of the whiskers are of unusual length, reaching beyond

the head to the middle of the ear. The tail is very short, black

above, and grayish-white beneath. The young become white in

the autumn of the first year, but assume their winter colouring a

little later in the season than the adults. We have met with

some specimens in the New York markets, late in January, in

which the change of colour was verj partial, the summer pelage

still predominating.

DIMENSIONS.

The size and weio:ht of the northern hare we have found to

vary very much. The measurements hitherto given were gene-

rally taken from stuffed specimens, which afford no very accurate

indications of the size of the animal when living or when recently

killed. Dr. Godman, on the authority of Prince Charles Lucien

Bonaparte, gives the measurement of a recent specimen as

thirty-one inches, and Dr. Harlan's measurement of the same

specimen after it had been stuffed was sixteen inches. We think

it probable that the Prince and the Doctor adopted different

modes of measuring. All stuffed specimens shrink very much

;

of a dozen now in our collection, there is not one that measures

more than eighteen inches, from point of nose to root of tail, and

several white adults measure but fifteen inches.

The following measurements are from the largest specimen we

have procured, taken when the animal was recently killed;
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From point of nose to root of tail .
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ders by night in many directions in search of its appropriate food,

we have scarcely ever seen its tracks in the open fiekls ; it seems,

cautiously to avoid the cabbage and turnip fields of the farmer,

and seldom even in the most retired places makes an encroach-

ment on his cultivated grounds.

The food of this species in summer consists of various kinds of

juicy and tender grasses, and the bark, leaves, and buds, of several

small shrubs ;
and these hares seem to be particularly fond of

the young twigs of the wild allspice, (Laurus benzoin,) but in

winter, when the earth is covered with snow, they gain a preca-

rious subsistence from the buds and bark of such trees as are

suited to their taste. Sometimes they scratch up the snow to

feed on the leaves and berries of the various species of Pi/rola

found in the Northern States. The bark of the willow, birch, and

poplar, and the buds of young pines, are sought after by them

with avidity. We have seen persons in the northern part of the

State of New York, who were desirous of shooting these animals

by moonlight, watching near American black-poplar trees,

[Populus Hudsojiica,) which they had cut down for the purpose

Df attracting them to feed on their buds and tender twigs, in

which they were often successful. Some of these hares which

we had in a domesticated state, were fed on cabbage leaves, tur-

nips, parsnips, potatoes, and sweet apples. During one very cold

winter, when these could not be conveniently obtained, they were

frequently supplied with clover-hay, to which, when more agree-

able food was not given them, they did not evince any aversion
;

from time to time also, outer branches of willow, poplar, or apple

trees, were thrown into their enclosure, the bark of which seemed

to be greatly relished by them.

The northern hare, like most othei'^ of the g-enus, seeks its

food only by night or in the early part of the evening. To this

habit it is more exclusively confined during autumn and winter

than in spring and summer. In the latter seasons, especially in

spring, these animals are frequently observed in the morning,

and as the sun is declining, in the afternoon, cautiously proceeding

along some solitary by-path of the forest. Two or three may

often be seen associated together, appearing full of activity and

playfulness. When disturbed on these occasions, they stamp on

the ground, making a noise so loud that it can be heard at some

distance, then hopping a few yards into the thicket, they sit with

ears erect, seemingly listening, to ascertain whether they are pur-
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sued or not. This habit of thumping on the earth is common to

most hares and rabbits. We have particularly noticed it in the

domesticated rabbit, [L. cuniculus,) and in our common gray-

rabbit. They are more particularly in the habit of doing it on

moonlight nights ; it is indicative either of fear or anger, and is

a frequent action among the males when they meet in combat.

During cold weather this hare retires to its form at early dawn,

or shelters itself under the thick foliage of fallen tree tops, parti-

cularly those of the pine and hemlock. It occasionally retires to

the same cover for a number of nights in succession, but this

habit is by no means common ; and the sportsman who expects

on some succeeding day to find this animal in the place from

which it was once started is likely to be disappointed ;
although

we are not aware that any other of our species of hare are so

attached to particular and beaten paths through the woods, as

the one now under consideration. It nightly pursues these paths,

not only during the deep snows of w^inter, but for a period of

several years, if not killed or taken, wandering through them even

during summer. We have seen a dozen caught at one spot, in

snares composed of horse-hair or brass wire, in the course of a

winter, and when the snow had disappeared, and the spring was

advanced, others were still captured in the same way, and in the

same paths.

The period of gestation in this species is believed to be, (al-

though we cannot speak with positive certainty,) about six weeks.

Two females which we domesticated, and kept in a warren, pro-

duced young, one on the tenth and the other on the fifteenth of

May; one had four, and the other six leverets, which were depo-

sited on a nest of straw, the inside of which was lined with a

considerable quantity of hair plucked from their bodies. They

succeeded in rearing all their young but one, which was killed by

the male of a common European rabbit. They were not again

gravid during that season. Ill health, and more important

studies, required us to be absent for six months, and when we

returned, all our pets had escaped to the woods, therefore we

could not satisfactorily finish the observations on their habits in

confinement, which had interested and amused us in many a

leisure hour.

We, however, think it probable that the females in their wild

state may produce young twice during the season. Those refer-

red to above were much harassed by other sj^ecies which were
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confined in the same warren, and might therefore have been less

prolific than if they had enjoyed their liberty undisturbed, amid

the recesses of their native woods. We have frequently observed

the young of the northern hare in May, and again in July.

These last must have been either from a second litter, or the

produce of a young female of the previous year. The young at

birth were able to see. They were covered with short hair
; and

appeared somewhat darker in colour than the adults, at that

season. They left their nest in ten or twelve days, and from

that time seemed to provide for themselves, and to derive little

sustenance or protection from their mothers. The old males at

this period seemed to be animated with renewed courage ; they

had previously sufi:ered themselves to be chased and worried by

the common English rabbit, and even retreated from the attacks

of the gray rabbit ; but they now stood their ground, and enga-

ged in fierce combats with the other prisoners confined with

them, and generally came off" victorious. They stamped with

their feet, used their teeth and claws to a fearful purpose, and in

the fight, tore off" patches of skin, and mutilated the ears of their

former persecutors, till they were left in undisturbed possession

of the premises !

The males did not evince the vicious propensity to destroy

their young, which is observed in the domesticated English rab-

bit; on the contrary, they would frequently sit beside their little

family, when they were but a day or two old, seeming to enjoy

their playfulness, and to watch their progress to maturity.

The northern hare seems during summer to prefer dry and

elevated situations, and to be more fond of grounds covered with

pines and firs than of those that are overgrown with oak or hick-

ory. The swamps and marshes soil their feet, and after having

been compelled to pass through them, they are for hours employed

in rubbing and drying their paws. In winter, however, when

such places are hardened by the frost, they not only have paths

throuorh them in every direction, but occasionally seek a fallen

tree top as a hiding or resting place, in the centre of a swamp.

We have observed them in great numbers in an almost impene-

trable thicket of black larch, or hackmatack, [Larix pendula,)

considerable portions of which were during summer a perfect

morass. In what are called the " bark clearings," places where

hemlock trees have been cut down to procure tan bark, this

species is sometimes so abundant that twenty or thirty of them

may be started in a day's walk.
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As an article of food, tliis is the most indifferent of all our

species of hares; its flesh is hard, dry, almost juiceless, posses-

sino- none of the flavour of the Eno-Hsh hare, and mnch inferior to

that of our gray rabbit. Epicures, however, who often regard as

dainties dishes that are scarce, and who, by the skilful application

of the culinary art, possess means of rendering things savoury

that are of themselves insipid, may dispute this point with us.

The northern hare, as is proverbially the case with all the

species, has many enemies. It is pursued by men and dogs, by

carniverous beasts of the forest, by eagles, by hawks, and by owls.

In the northern parts of Maine, in Canada, and in the countries

farther north, their most formidable enemies are the Canada

lynx (Lynx Canadensis,) the jer falcon [Falco IslancUcus,) and

the snowy owl (Surnea nyctea) In the New England States,

however, and in New York, the red-tailed hawk, [Burteo horealis)

is occasionally seen with one of these species in its talons. But

its most formidable enemy is the great horned owl (^Bubo Virgi-

niajius.) We have also, on one occasion, observed a common

house-cat dragging a full-grown northern hare from the woods,

to feed her young. Lads on their way to school entrap them

with snares attached to a bent twig, placed along the paths they

nightly resort to. The hunter finds recreation in pursuing them

with hounds, whilst he places himself in some wood-path where

they were last seen to pass. The hare runs from fifty to a hun-

dred yards ahead of the dogs, and in its windings and turnings to

escape from them frequently returns to the spot where the hunter

is stationed, and falls by a shot from his gun.

The northern hare, when rapidly pursued, makes such great

eflforts to escape that the poor creature (as we have said already)

is occasionally successful, and fairly outruns the hounds, whilst

the hunter is cunningly avoided by it when doubling. After

one of these hard chases, however, we have known the animal

die from the fatigue it had undergone, or from having been over-

heated. We once saw one which had been closely pressed by

the dogs nearly all the afternoon, return to a thicket after the

hounds had been called off", and the sportsmen had given up the

vain pursuit. Next morning we examined the place it had retired

to, and to our surprise, discovered the hare sitting in its form,

under a dwarfish, crooked, pine-bush ; it was covered with snow,

and quite dead. In this instance the hare had no doubt been

greatly overheated by the race of the preceding day, as well as
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exhausted, and terrified ; and the poor thing, being in that condi-

tion very susceptible of cold, was probably chilled by the night

air and the falling snow, until its palpitating heart, gradually im-

pelling the vital fluid with fainter and slower pulsations, at length

ceased its throbbinofs forever.

Sometimes we have found these hares dead in the woods after

the melting of the snow in the spring, and on examination we
found they were entangled in portions of wire snares, frequently,

entwined round their necks ; from which they had been unable

to extricate themselves.

This species when caught alive cannot be taken into the hand»

ike the gray rabbit, with impunity ; the latter, when seized by

the ears or hind-legs
; soon becomes quiet, and is harmless ; but

the northern hare struggles to escape, and makes a formidable

resistance with its teeth and nails. On one occasion a servant

who was exp ert at catching the gray rabbit in traps, came to us

with a rueful countenance, holding a hare in his hands, exhibiting

at the same time sundry severe scratches he had received, showing

us his torn clothes, and a place on his leg which the animal had

bitten, and declaring that he had caught " a rabbit as cross as a

cat." We ascertained it to be a northern hare, in its summer

dress, and although its captor had not been able to distinguish it

from the gray rabbit by its colour, he certainly had had a prac-

tical lesson in natural history, which he did not soon foro-et.

A living individual of this species, which we have in Charleston

in a partially domesticated state, for the purpose of trying to as-

certain the effect of a warm climate on its changes of colour, is

particularly cross when approached by a stranger. It raises its

fur, and springs at the intruder with almost a growl, and is ready

with its claws and teeth to orratifv its raa:e, and inflict a wound

on the person who has aroused its ire. When thus excited, it

reminded us, by its attitudes, of an angry raccoon.

The skin of the northern hare is so tender and easily torn, and

the fur is so apt to be spoiled and drop off" on being handled, that

it is difficult to prepare perfect specimens for the naturalist's

cabinet. The pelt is not in much request among the furriers, and

is regarded by the hatter as of little value. The hind-feet, how-

ever, are used by the latter in a part of the process by which the

soft, glossy, surface is imparted to his fabric, and answer the pur-

pose of a soft hair-brush.
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This species is found in portions of the British possessions, as

far as the sixty-eighth parallel of north latitude. It is, however,

confined to the eastern portion of our Continent ; Richardson^

who represents it as " a common animal from one extremity of

the Continent to the other," seems to have mistaken for it another

species which replaces it on the north-west coast. Although it

does not range as far to the north as the polar hare, it is deci-

dedly a northern species ; it is found at Hudson's Bay, in Newfound-

land, Canada, all the New England States, and in the northern

portions of New York, Pennsylvania, and Ohio. Mr. Doughty
informed us that he had procured a specimen on the Alleghany

Mountains in the northern part of Virginia, Lat. 40^' 29, where

it had never before been observed by the inhabitants. On seeking

for it afterwards in the locality from which he obtained it, we
were unsuccessful, and we are inclined to believe that it is only

occasionally that some straggler wanders so far south among
these mountains, and that its southern limit may be set down at

about 41 c*.

ARTICLE LIV.—On the Mammoth and the Mastodon. ^

The enormous bones of extinct elephantoid animals found in

America belong to two species : the Mammoth, Elephas primige-

nius, and the Mastodon, 3f. giganteus, or Ohioticus. We have

figured their skeletons on the plate which will be found at the

commencement of this number.

The mammoth was a true elephant, but of a species diff'erent

from either of the two at present existing; and, it appears, was fitted

to endure the rigours of a climate of greater severity than that of

Canada, as its bones are found abundantly from latitude 40®

north to the Arctic circle. In Siberia and Russian America they

occur in vast quantities, imbedded, in some instances, in ice

which has never thawed since that remote period when these

gigantic creatures lived. In the extract from Professor Owen's

British Fossil Mammalia and Birds, which we shall give in this

article, will be found an interesting account of the lamed dis-

covery of a mammoth with the flesh preserved. It is unfortunate

that this specimen could not have been preserved entire, and

placed in some museum, there to remain so long as the human

* See Plates 5 and 6,
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race shall be permitted to exist on tliis planet. IS"© merely terres-

trial object ever seen by man could possess a thousandth part of

the sublime interest that would be excited by this sole survivor in

the flesh of a lost world of life.

The mammoth differs from the elephants of our day only

specifically, or as much, perhaps, as the grizzly bear differs from

the black bear ; but the mastodon was of another, though closely

allied, genus, principally characterized by the form of the molar

teeth, which had the grinding surface provided with a number of

conical protuberances, while the same surface of the tooth of the

mammoth was flat, and crossed by narrow jagged ridges. The

mastodon had shorter legs, a longer body, and was more bulky
.

than the mammoth, although not so tall. It appears that both

were larger than the largest Asiatic elephant, none of which

exceed 10 feet in height, while a skeleton of ordinary size of the

mastodon is 9^ feet. That figured on our plate is 9 feet 7 inches

high and 20 feet long, as it stands in the British museum ; and

on the same platform. Dr. Mantell says, " there are five bones of

the fore-foot nearly twice as large, in linear dimensions, as the

corresponding parts of the above skeleton, of Elephas meridionalis,

dug up in the brick-fields at Gray's, in Essex." The mammoth
figured is 9 feet 4 inches high and 16 feet 4 inches long, without

including the tusks, which are 9 feet 6 inches long.

The bones of these great extinct animals have been found in

hundreds of places in the west, but appear to be totally wanting

in the eastern part of America. Some of them have been exhumed

in Canada within the last few years. In the collection of the

Geological Survey at Montreal are two tusks and a portion of the

lower jaw of the mammoth discovered at Hamilton in 1851, at

Burlington Heights, thirty feet beneath the surface.

The locality was thus described in a letter we received from

Mr. McQueen, editor of the Huron Signal, upon the subject :

—

" Burlington Heights is a narrow peninsula, about three-fourths

of a mile in length, and not more than half a furlong in width,

which divides Burlington Bay and the Desjardines Marshes ; an

area of several thousand acres lying between the head of the bay

and the town of Dundas, four miles distant. The marsh is still

partially covered with water, and recent experiments have shown

that the bottom is a soft floating mud, extending to a depth of

80 feet. Its present surface is scarcely above the waters of the

bay. A sluggish stream from the high lan^s crawls down its
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centre, and in a deep narrow gulf winds round the head of the

peninsula into the bay, and now forms the Desjardines Canal. I

have no doubt that the large mass of alluvial matter has been

formed by the stream in its untiring perseverance. The peninsula

is 110 feet in height. The land on each side of the amphitheatre

in which the marsh is enclosed rises to a great height, say 150

feet above the level of the peninsula. The great puzzle to me is

the cemented gravel ; it begins at the surface, is 30 feet thick, is

regularly bedded, like the strata in a limestone quarry, has a con-

siderable dip, or inclination, and is all but impenetrable. It is as

difficult to drill or blast as any limestone. The sand on which it

is incumbent is too clean and too fine for building purposes ; of

this quality it continues for perhaps 30 feet downwards, and then

turns into a loose, coarse gravel, like the beach of the lake. The

bones were deposited in the fine sand, in which there was not a

vestige of a shell of any description."

The most celebrated locality for these fossils is at Big Bone

Lick, in Kentucky, where it is said the remains of not less than

one hundred mastodons and twenty mammoths, with bones of the

megalonyx, stag, horse and bison, have been discovered.

With respect to the time when the mammoth and mastodon

became extinct, we have not the slightest evidence of their exis-

tence within the human period, although there is sufficient proof

I
that they existed immediately before the advent of man. The

Indians have a tradition bearing upon these remains, of which we

find the following account in an old magazine, " The Bee,"

published December, 1791 :

—

Of the Enormous Bones found in America.

Between thirty and forty years ago, at a salt lick near the

banks of the Ohio, the remains of several skeletons were dis-

covered, which demonstrate the former existence of animals very

far surpassing in size any at present known. There is now in the

museum at Yale College teeth of a monstrous magnitude, sent

thither from Muskingum by the late General Parsons. The one

which the writer of this account saw was upwards of fifteen inches

in circumference, and, including its fangs, twelve or thirteen inches

in length.

In the year 1783, as a labourer was ditching a bog-meadow,

belonging to a clergyman at Little Breton, in Ulbster county, he

found a mass of bones, not two feet beneath the surface of the
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ground, of the same kind, probably, with those observed at the

Ohio ; they were of a black colour, but very hard, and the shape

perfect. A German physician, then with the army at New York,

just before its departure, procured and took them all to Europe.

Gentlemen of the first character in this country saw them, and

declare that they were astonishingly large. The thigh bone in

particular, a gentleman measured, and found it thirty-five inches

in circumference.

It is impossible to arrive at the knowledge of the magnitude of

an animal from an imperfect skeleton ; but no one can hesitate

supposing that the most gigantic quadrupeds at present known

are mere pigmies compared to some of the former tenants of our

western world ; but of these, perhaps nothing more will ever be

discovered than the memorials above related, and the following

tradition existing among the natives. It is given in the very termS

of a Shawnee Indian, to shew that the impression has been most

forcible

:

" Ten thousand moons ago, when nought but gloomy forests

covered this land of the sleeping sun, long before pale men, with

thunder and fire at their command, rushed on the wings of the

wind to ruin this garden of nature, when nought but the untamed

wanderers of the woods, and men as unrestrained as they were

the lords of the soil, a race of animals were in being, huge as the

frowning precipice, cruel as the bloody panther, swift as the des-

cending eagle, and terrible as the angel of night. The pines crash-

ed beneath their feet, and the lake shrunk when they slaked their

thirst; the forceful javelin in vain was hurled, and the barbed

arrow fell harmless from their side. Forests were laid waste at a

meal, the groans of expiring animals were every w^here heard

;

and whole villages inhabited by man were destroyed in a moment.

The cry of universal distress extended even to the region of peace

in the West, and the good spirit interposed to save the unhappy.

The forked lightening gleamed all around,, and loudest thunder

rocked the globe. The bolts of heaven were hurled upon the

cruel destroyers alone, and the mountains echoed with the bellow-

ings of death. All were killed except one male, the fiercest of the

race, and him even the artillery of the sky assailed in vain. He

ascended the highest summit which shades the source of the Mo-

nongakela^ and, roaring aloud, bid defiance to every vengeance

The red lightening scorched the lofty firs, and rived the knotty

oaks, but only glanced upon the enraged monster. At length



On the Mammoth and the Mastodon, 383

maddened with fury, he leaped over the waves of the west at a

bound, and this moment reigns the uncontroled monarch of the

wiklerness, in despite of even Omnipotence itself."

The following is from the work of Professor Owen, above

referred to

:

The remains of the mammoth occur on the Continent, as in

England, in the superficial deposits of sand, gravel, and loam,

which are strewed over all parts of Europe ; and they are found

in still greater abundance in the same formations of Asia, espe-

cially in the higher latitudes, where the soil which forms their

matrix is perennially frozen.'* Remains of the mammoth have

been found in great abundance in the cliffs of frozen mud on the

east side of Behring's Straits, in Esch?choltz's Bay, in Russian

America, lat. 66^ N.; and they have been traced, but in scan-

tier quantities, as far south as the States of Ohio, Kentucky, Mis-

souri, and South Carolina. But no authentic relics of the Ele-

pkas primigenius have yet been discovered in tropical latitudes,!

or in any part of the southern hemisphere. It would thus appear

that the primeval elephants formerly ranged over the whole nor-

thern hemisphere of the globe, from the 40th to the 60th and

possibly to near the 'ZOth degree of latitude. Here, at least, at

the mouth of the River Lena, the carcass of a mammoth has been

discovered, preserved entire, in the icy cliffs and frozen soil of that

coast. To account for this extraordinary phenomenon, geologists

and naturalists, biassed more or less by the analogy of the exis-

ting elephants, which are restricted to climes where the trees

flourish with perennial foliage, have had recourse to the hypothesis

of a change of climate in the northern hemisphere, either sudden,

and due to a great geological cataclysm,^ or gradual, and brought

* Hedenstrom, in his " Survey of the Laechow Islands," on the north-

eastern coast of Siberia, remarks that the first of these islands is little more
than one mass of these bones ; and that although the Siberian traders have'

been in the habit of bringing over large cargoes of them (tusks) for upward
of sixty years, yet there appears to be no sensible diminution.

f The fossil elephantine remains discovered in India belong to a species

more nearly allied to the Elcphas Indicus.

\ Cuvier, 'Discours sur les Revolutions de la Surface du Globe.' It is

obvious that the frozen mammoth at the mouth of the Lena forms one of the

strongest as well as the most striking of the celebrated anatomist's assu-

med "proofs that the revolutions on the earth's surface had been sudden."

Cuvier affirms that the mammoth could not have maintained its existence

in the low temperature of the region where its carcass was arrested, and
that at the moment when the beast was destroyeil, the laud which it trod

became glacial. " Cette gelee eternelle n'occupnit pas auparavant les lieux

ou ils ont ete saisis; car ils n'auraient pas pu vivre sous une pareille tempe-
lature. C'est done le meme instant qui a fait perir les animaux, et qui a
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about by progressive alternations of land and sea.*

I am far from believing that such changes in the external world

were the cause of the ultimate extinction of the Elephas primi-

genius ; but I am convinced that the peculiarities in its ascertained

organization are such as to render it quite possible for the animal

to have existed as near the pole as is compatible with the growth

of hardy trees or shrubs. The fact seems to have been generally

overlooked, that an animal organized to gain its subsistence from

the branches or woody fibre of trees, is thereby rendered indepen-

dent of the seasons which regulate the development of leaves and

fruit ; the forest-food of such a species becomes as perennial as the

lichens that flourish beneath the winter snows of Lapland ; and,

were such a quadruped to be clothed, like the reindeer, with a

natural garment capable of resisting the rigours of an Arctic win-

ter, its adaptation for such a climate would be complete. Had

our knowledge of the mammoth, indeed, been restricted, as in the

case of almost every other extinct animal, to its bones and teeth,

it would have been deemed a hazardous speculation to have con-

ceived, a priori^ that the extinct ancient elephant, whose remains

were so abundant in the frozen soil of Siberia, had been clad, like

most existing quadrupeds adapted for such a climate, with a double

garment of close fur and coarse hair ; seeing that both the existing

species of elephant are almost naked, or, at best, scantily provided

when young with scattered coarse hairs of one kind only.

The wonderful and unlocked for discovery of an entire mam-

moth, demonstrating the Arctic character of its natural clothing,

has, however, confirmed the deductions which might have been

leo;itimately founded ''upon the localities of its most abundant

remains, as well as upon the structure of its teeth, viz., that, like

the reindeer and musk ox of the present day, it was capable of exist-

ing in hio-h northern latitudes.

The circumstances of this discovery have been recorded by Mr.

Adams, in the 'Journal du Nord,' printed at Petersburg in 1807,

and in the 5th volume of the 'Memoirs of the Imperial Academy

of Sciences at St. Petersburg,' of which an excellent English trans-

lation was published in 1819.

rendu glacial le pays qu'ils habitaient. Get evenement a ete subit, instan-

tane, sans aucuae gradation, (tc."—Ossemena Fossiles, 8vo. ed., 1834:,

torn, i., p. 108.
* Lyell, ' Principles of Geology,' in which the phenomena that had been

supposed " to have banished for ever all idea of a slow and gradual revolu-

tion,"f were first attempted to be accounted for by the gradual operation of

ordinary and existing causes.

t Jameson's ' Cuvier's Theory of the Earth,' 8vo., 1813, p. 16.
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ScliumacliofF, a Tungusian hunter and collector of fossil ivory,

who had migrated in 1V99 to the peninsula ofTamut, at the mouth

of the River Lena, one day perceived amongst the blocks of ice a

shapeless mass, not at all resembling the large pieces of floating

wood which are commonly found there. To observe it nearer, he

landed, climbed up a rock, and examined this new object on all

sides, but without being able to discover what it was. The follow-

ing year he perceived that the mass was more disengaged from

the blocks of ice, and had two projecting parts. Towards the end

of the next year (1801,) the entire side of the animal, and one of

its tusks, were quite free from the ice. On his return to the bor-

ders of the Lake Oncoul, he communicated this extraordinary dis-

covery to his wife and some of his friends, but their reception of

the news filled him with grief. The old men related how they

had heard their fathers say that a similar monster had been for-

merly discovered on the same peninsula, and that all the family of

the person who discovered it had died soon afterwards. The mam-
moth was consequently regarded as an augury of future calamity,

and the Tungusian was so much alarmed that he fell seriously ill

;

but becoming convalescent, his first idea was the profit he might

obtain by selling the tusks of the animal, which were of extraordi-

nary size and beauty. The summer of 1802 was less warm and

more stormy than usual, and the icy shroud of the mammoth had

scarcely melted at all. At length, towards the end of the fifth

year (1803,) the desires of the Tungusian were fulfilled; for, the

part of the ice between the earth and the mammoth having mel-

ted more rapidly than the rest, the plane of its support became

inclined, and the enormous mass fell by its own weight on a bank

of sand. Of this, two Tungusians, who accompanied Mr. Adams,

were witnesses. In the month of March, 1804, SchumachoflT came

to his mammoth, and having cut of the tusks, exchanged them

with a merchant, called Bultunoff", for goods of the value of fifty

rubles.

Two years afterwards, or the seventh after the discovery of the

mammoth, Mr. Adams visited the spot, and " found the mammoth
still in the same place, but altogether mutilated. The prejudices

being dissipated because the Tungusian Chief had recovered his

health, there was no obstacle to prevent approach to the carcass

of the mammoth ; the proprietor was content with his profit from

the tusks ; and the Jakutski of the neighbourhood had cut off the

flesh, with which they fed their dogs during the scarcity. Wild

E
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beasts, such as white bears, wolves, wolverenes, and foxes, also fed

upon it, and the traces of their footsteps were seen around." The

skeleton, almost entirely cleared of its flesh, remained whole, with

the exception of one fore-leg, (probably dragged off by the bears.)

The spine, from the skull to the os coccygis, one scapula, the pel-

vis, and the three remaining extremities, were still held together

by the ligaments, and by parts of the skin. The head was covered

with a dry skin ; one of the ears, well preserved, was furnished

with a tuft of hair. The point of the lower lip- had been gnawed
;

and the upper one, with the proboscis, having been devoured, the

molar teeth could be perceived. The brain was still in the cra-

nium, but appeared dried up. The parts least injured were one

fore-foot and one hind-foot ; they were covered with skin, and had

still the sole attached. According to the assertion of the Tungu-

sian discoverer, the animal was so fat that its belly hung down

below the joints of the knees. This mammoth was a male, with

a long mane on the neck ; the tail was much mutilated, only eighty

out of twenty-eight or thirty caudal vertebrse, remaining ; the pro-

boscis was gone, but the places of the insertion of its muscles

were visible on the skuil. The skin, of which about three-fourths

was saved, was of a dark gray colour, covered with a reddish

wool, and coarse long black hairs. The dampness of the spot

where the animal had lain so long had in some degree destroyed

the hair. The entire skeleton, from the fore part of the skull to

the end of the mutilated tail, measured sixteen feet four inches

;

its heio-ht w^as nine feet four inches. The tusks measured along

the curve nine feet six inches, and in a straight line from the base

to the point three feet seven inches.

Mr. Adams collected the bones, and had the satisfaction io find

the other scapula, which had remained not far off. He next de-

tached the skin on the side an which the animal had lain, which

was well preserved ; the weight of the skin was such that ten per-

sons found great diflaculty in transporting it to the shore. After

this, the ground was dug in different places, to ascertain whether

any of its bones were buried, but principally to collect all the

hairs, which the white bears had trod into the ground while de-

vouring the flesh, and more than thirty-six pounds' weight of hair

were thus recovered. The tusks were repurchased at Jatusk, and

the whole expedited thence to St. Petersburg ; the skeleton is now
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mounted in the museum of the Petropolitan Academy, as it is

represented in the phxte.*

It might have been expected that the physiological consequences

deducible from the organization of the extinct species, which was

thus, in so unusual a degree, brought to light, would have been

at once pursued to their utmost legitimate boundary, in proof of

the adaptation of the mammoth to a Siberian climate ; but, save

the remark that the hairy covering of the mammoth must have

adapted it for a more temperate zone than that assigned for exist-

ing elephants,! no further investigations of the relation of its or-

ganization to its habits, climate, and mode of life, appear to have

been instituted ; they have in some instances, indeed, been rather

checked than promoted.

Dr. Fleming has observed that " no one acquainted with the

gramineous character of the food of our fallow-deer, stag, or roe,

would have assigned a lichen to the reindeer." But we may readi-

ly believe that any one cognizant of the food of the elk, might

be likely to have suspected cryptogamic vegetation to have entered

more largely into the food of a stijl more northern species of the

deer tribe. And I can by no means subscribe to another proposi-

tion by the same eminent naturalist, that " the kind of food which

the existing species of elephant prefers will not enable us to de-

termine, or even to offer a probable conjecture concerning that of

the extinct species." The molar teeth of the elephant possess, as

* A part of the skin, and some of the hah' of this animal, were sent by
Mr. Adams to Sir Joseph Banks, who presented them to the museum of the

Royal College of Surgeons. The hair is entirely separated from the skin,

excepting in one small part, where it still remains firmly attached. It con-

sists of two sorts, common hair and bristles, and of each there are several

varieties, differing in length and thickness. That remaining fixed on the

Bkin is thick-set and crisply curled ; it is interspersed with a few bristles,

about three inches long, of a dark reddish colour. Among the separate par-

cels of hair are some rather redder than the short hair just mentioned, about

four inches long, and some bristles nearly black, much thicker than horse-

hair, and from twelve to eighteen inches long. The skin, when first brought
to the Museum, was offensive to tlie smell. It is now quite dry and hard,

and where most compact is half an inch thick. Its colour is the dull black

of the living elephants.

•j- La longue toison dont cet animal etait convert semblerait meme demon,
trer qu'il 6tait organise pour supporter un degre de froid plus grand que
celui qui convient a I'elephant de I'lnde." Pictet, Paleontologie, 8vo., torn, i.,

1844, p. n.
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we have seen, a liighly complicated and a very peculiar structure,

and tliere are no other quadrupeds that derive so great a propor-

tion of their food from the woody fibre of the branches of trees.

Many mammals browse the leaves ; some small rodents gnaw the

bark ; the elephants alone tear down and crunch the branches

the vertical enamel-plates of their huge grindeis enabling them to

pound the tough vegetable tissue and fit it for deglutition. No
doubt the foliage is the most tempting, as it is the most succulent

part of the boughs devoured ; but the relation of the complex mo-

lars to the comminution of the coarser vegetable substance is un-

mistakeable. Now, if we find in an extinct elephant the same

peculiar principle of construction in the molar teeth, but with aug-

mented complexity, arising from a greater number of the triturat-

ing plates and a greater proportion of the dense enamel, the infe-

rence is plain that the ligneous fibre must have entered in a larger

proportion into the food of such extinct species. Forests of hardy

trees and shrubs still grow upon the frozen soil of Siberia, and

skirt the banks of the Lena as far north as latitude 60°. In

Europe arboreal vegetation extends ten degrees nearer the pole, and

the dental organization of the mammoth proves that it might have

derived subsistence from the leafless branches of trees, in regions

covered during a great part of the year with snow.

We may therefore safely infer, from physiological grounds, that

the mammoth would have found the requisite means of subsistence

at the present day, and at all seasons, in the sixtieth parallel of

latitude ; and, relying on the body of evidence adduced by Mr.

Lyell, in proof of increased severity in the climate of the northern

hemisphere, we may assume that the mammoth habitually fre-

quented still higher latitudes at the period of its actual existence.

" It has been suggested," observes the same philosophic writer,

*' that as in our own times, the northern animals migrate, so the

Siberian elephant and rhinoceros may have wandered towards

the north in summer." In making such excursions during the

heat of that brief season, the mammoths would be arrested in their

northern progress by a condition to which the reindeer and musk

ox are not subject, viz., the limits of arboreal vegetation, which,

however, as represented by the dominating shrubs of Polar lands,

would allow them to reach the seventieth degree of latitude."^

* In the extreme points of Lapland, in 70° north latitude, the pines at

tain the height of sixty feet ; and at Enontekessi, in Lapland, in GS'? SO^ north

latitude, Von Buck found corn, orchards, and a rich vegetation, at an eleva-

tion of 1356 feet above the sea. Lindley, Intr. to Botany, pp. 485, 490.
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But, with tills limitation, if tlie physiological inferences regarding

the food of the mammoth from the structure of its teeth be ade-

quately appreciated and connected with those which may be legi-

timately deduced from the ascertained nature of its integument,

the necessity of recurring to the forces of mighty rivers, hurrying

along a carcass through a devious course, extending through an

entire degree of latitude, in order to account for its ultimate en-

tombment in ice, whilst so little decomposed as to have retained

the cuticle and hair, will disappear. And it can no longer be re-

garded as impossible for herds of mammoths to have obtained sub-

sistence in a country like the southern part of Siberia, where trees

abound, notwithstanding it is covered during a great part of the

year with snow, seeing that the leafless state of such trees during

even a long and severe Siberian winter would not necessarily unfit

their branches for yielding sustenance to the w^ell-clothed mam-
moth.

With regard to the extension of the geographical range of the

Ele2')has primige7iius into temperate latitudes, the distribution of

its fossil remains teaches that it reached the fortieth deafree north

of the equator. History, in like manner, records that the rein-

deer had formerly a more extensive distribution in the temperate

latitudes of Europe than it now enjoys. The hairy covering of

the mammoth concurs, however, with the localities of its most

abundant remains, in showing that, like the reindeer, the northern

extreme of the temperate zone was its metropolis.

Attempts have been made to account for the extinction of the

race of northern elephants by alterations in the climate of their

hemisphere, or by violent geological catastrophes, and the like

extraneous physical causes. When we seek to apply the same

hypothesis to explain the apparently contemporaneous extinction

of the gigantic leaf eating Mcgatheria of South America, the geo-

logical phenomena of that continent appear to negative the occur-

rence of such destructive changes. Our comparatively brief expe-

rience of the progress and duration of species within the historical

period is surely insufficient to justify, in every case of extinction,

the verdict of violent death. With regard to many of the larger

Mammalia, especially those which have passed away from the

American and Australian continents, the absence of sufficient signs

of extrinsic extirpating change or convulsion, makes it almost as

reasonable to speculate with Brocchi,"^' on the possibility that

* Cited by Lyell, ' Principles of Geology,' (1835,) vol, iii., p. 104.
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species like individuals may have Lad the cause of their death

inherent in their original constitution, independently of changes

in the external world, and that the term of their existence, or the

period of exhaustion of the prolific force, may have been ordained

from the commencement of each species.

ARTICLE LV.—On the Genus Tellinomya, and allied Genera^

with Illustrations, by Professor James Hall, Palaeontologist

to the State of ISTew York ; written for the Canadian

Naturalist and Geologist.

In the investigations of Palieozoic fossils, it often happens that

the most important parts for the determination of the generic

characters are obscured or entirely hidden by the adhering stony

matter. This is particularly true of the Gasteropoda and Lamelli

branchiata, and the generic characters are often necessarily derived

from the external features of the shell. It is not always possible

to make these determinations with such accuracy, that further

discoveries will not show the necessity of some modification.

Were the descriptions of the genera and species of the Lamelli

branchiate, shells of the Palteozoic rocks, left until the hinge and

teeth, the pallial and muscular impressions, could be determined,

comparatively few would be described.

In the first volume of the Palaeontology of New York several

new genera were proposed, and among them the genus Tellinomya,

which is the subject of the present notice. This genus was con-

stituted to include several species, supposed to be related to each

other from external characters. These characters were suggestive

of Tellina and of Mya, and the name adopted accordingly.

In the specimens known to me at that time there were no visi-

ble teeth or crenulations in the hinge line, and this fact was stated

in the description. Subsequently I obtained some specimens

which suggested other relations than those indicated by the

generic name. No opportunity has occurred of correcting the

original description, while in the meantime the species have been

referred by Palaeontologists to other genera, and in some instances

to those of very different character.*

* M. d'Orbigny refers tbe species of TeUinomya described in the first

volume of the PalaBontology of New York to the genus Lyonsia of Turton,

a modern shell belonging to a very diflfereut family ;
and to add still more



On the Genus Tellinomyu, and allied Genera. 391

More recently the extensive collections of the Canada Geologi-

cal Survey have furnished some beautiful examples, showing in a

most perfect manner the structure of the hinge, and the muscular

impressions of several species of this genus.

In the meantime, a specimen taken to London by Sir William

E. Logan has been noticed as a new genus by Mr. Salter, under

the name of Ctenodonta.

The shell upon which Mr. Salter founded this genus is a species

of Tellinomya^ closely allied to the T. nasuta of the Trenton lime-

stone. Mr. Woodward, in his "Treatise," places the genus

Ctenodonta as synonymous with Isoarca of Munster; while,

according to Pictet, it would be placed under the genus Nucula.

The character of the hinge of Tcllinomya nasuta^ and of T,

dubia, represented in the accompanying figures, show^ that it bears

a close relation to nucula^ and that it is identical with Cteno-

donta.

The shells referable to this type have not the ventricose charac-

ter, large and often sub-spiral beaks, of Isoarca ; nor is the beak

uniformly anterior, as in that genus. The species of Tellinomya,

so far as known, are never cancellated, or otherwise ornamented,

beyond the ordinary concentric lines of growth.

Having had an opportunity of examining the hinge, and the

internal characters of at least six species, the following characters

are deduced therefrom :

Tellinomya.

Generic Characters.—Shell, equivalve, equilateral or sub-

equilateral, closed, smooth or marked by lines of growth ; ligament,

external ; hinge line, curved, sometimes sub-angular, with a conti-

nuous series of small curved transverse teeth, which diminish from

the extremities to the beak, beneath which they are much smaller

;

muscular impressions, double, two anterior and two posterior, one

large and strongly impressed, the other smaller, lying above and

to the confusion, the same author has placed the species of Modiolopsis also

under the genus Lyonsia. In this reference he has been followed by one

American author.

I may mention here that the collections of the Canada Survey furnish

some beautiful exhibitions of the hinge of Modiolopsis, which I hope to

have the privilege of illustrating at no distant pcM-iod.

M. d'Orbigny places Nucula Jevata under the genus Leda, while he
leaves the N. donaciformis under Nucula. Both these shells belong to the

genus Tellinomya.
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between the larger one and the hinge line
;

pallial impression,

simple.

In the larger species known the hinge line is only slightly

arcuate, while among the other species we find many variations

Fig. 4.

Fig. 1.

Fig. 5.

Fig. 2.

Fig. 6.

Fig. 3. Fig. T.

Figs. 1, 2, 3.

—

TelUnomya nasuta.

Figs. 4 and 5.— TelUnomya diihia.

Figs. 6 and Y.

—

TelUnomya cuncata*

in the curvature, and it sometimes becomes distinctly angular, as

in T. cuneata. In some species the teeth on either side of the

beak curve outwards from it, and in others inwards towards the

* The specimens above figured were collected at Pauquette's Rapids, on

the Ottawa River, in beds lying at the junction of the Trenton and Black

"F B
Eiver limestones.
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beak on both sides. The teeth are often very minute immediately

beneath the beaks. The shells of this genus vary from elliptical

to ovate and sub-triangular forms, many of them being contracted

on the posterior side ; they are usually of moderate thickness,

though one species is very thick and strong. Some of the species

have a distinctly impressed lunule. The lesser muscular impres-

sion is often a small pit placed directly beneath the hinge line and

between it and the large muscular impression.

The beaks are usually of medium size, pointed, rarely ventricose,

approximate or in contact, never subspiral.

The relations of this shell are among the Arcadse, and approxi-

mate to the Nuc^ilse in their general characters, and to which

genus they have usually been referred. They differ from that

genus, however, in the absence of the ligamentary pit beneath the

beak, and in the presence of an external ligament and double

muscular impressions.

It is probable that most of the Palseozoic species referred to the

genus JSfucula belong to Tellinomya, except those of the genus

JV'itcidites of Conrad, Cucullella of McCoy, which is distinguished

by the presence of a septum in the anterior part of each valve.

The place of Tellinomya may be regarded as between Nucula and

Nuculites. In external characters it may prove difficult to sepa-

rate Tellinomya from Nuculites, but the presence of the septum

affords nearly the same degree of difference as that between

Cucullella and Area.

The species of the genus Cucullella of McCoy are cited from

Upper Ludlow rocks ; and the species of the genus Nuculites of

Conrad are, with one exception,* from the Hamilton group, or

rocks of the same age. We may therefore infer, with some rea-

son, that the shells having crenulate hinge lines, with the internal

septum, occur in rocks of later date, or, in other words, that they

do not begin their existence before the Upper Silurian or perhaps

the Devonian period, while the TelHnomyae occur among the

earliest forms of lamellibranchiate shells.

For the purpose of comparison with Tellinomya, and as exhibit-

ing in some degree similar characters with that genus, as well as

to show the marked identity of description in these two genera, I

give below the generic characters of Nuculites and Cucullella,

from the descriptions respectively of M. Conrad and Professor

McCoy :

* This exception has been found to be destitute of teeth in the hinge.
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Genus Ndculites.—Conrad, 1841, Geological Report of New
York, page 49.

" Equivalved ; hinge, with cardinal teeth, as in Nucula, but

apparently uninterrupted beneath the apex ; an interior rib like

that of Solecurtus, but narrower, extends from the apex, either

direct or slightly oblique, towards the base, never passing much

beyond the middle of the valve."

" These shells have much the exterior aspect of Nucula, but the

deep sinus in casts of some of the species, left by the interior rib,

constitutes about the same amount of difference between the two

genera as between Solen and Solecurtus, especially, as I believe to

be the case, that the series of cardinal teeth is uninterrupted by a

fosset, which in Nucuia is a prominent character. This genus, so

constituted, is restricted to the Silurian, and perhaps to the Carbo-

niferous system."

Genus Cucullella.—McCoy, Ann. Nat. Hist., 2d series, vol. vii.,

p. 50. British Pal. Fossils, p. 283, 1855.

" Generic Characters.—Sub-rhomboidal, inequilateral, sub-

equivalve ; margin, even ; hinge line, entirely crenulated ; muscular

impressions, two, with a simple pallial scar between them ; a strong

internal septum extends from before the beaks to the posterior

margin of the adductor muscle, forming a deep slit in the casts
;

surface, generally smooth, or nearly so."

" These Palaeozoic shells have been confounded with Nucula^

(Sow., Phil., (fee.,) from which they differ in the absence of the

ligamentary pit in the hinge, and in the anterior internal septum
;

they have also been confounded with Cucullea, from which they

differ in wanting the hood-like plate of the posterior adductor, and

having the septum in the anterior end ; and with Clidophoi-us,

(Geol. Surv. of Great Britain,) from which they differ in having

the hinge crenulated as in ArcaP

The genus Lyrodesma of Conrad was constituted to receive a

small shell which occurs in the shales of the Hudson River group,

and which, but for certain restrictions in the generic description,

might include those here referred to Tellinomya.

Lyrodesma.—Conrad.

Generic Characters.—"Equivalved, inequilateral ; hinge line,

with eight diverging prominent cardinal teeth, transversely

striated."
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Mr. Conrad remarks that lie " was fortunate enougli to obtain

two fine casts of this bivalve, with the teeth remarkably well

represented." The figure given by Mr. Conrad, to ilhistrate this

fossil, shows the hinge line with a continuous series of eight teeth.

The typical species is L. piano. I have referred to this genus a

small shell from the Utica slate, which is nearly equilateral, with,

equally rounded extremities, and a few distinct teeth on each side

of the beak. This shell, L. pulchella^ does not diflfer from TellinO'

mya, to which it must be referred.

The shells of the genus Tellinomya are shown to differ from

Nucula, Isoarca, Nuculites, and Cucullella.

In addition to the species described under this genus in the

first volume of the Palaeontology of ISTew York, may be added

T. (^Nucula) levata, T. (JVuciila) donaciformis^ T. [lyrodesma)

pulchella ; and also the following species, described by Professor

Phillips : (Memoirs Geological Survey of Great Britain, vol. 2.)

Tellinomya (JVucula) coarctata, T. {Nucula^ deltoidea^ T,

{JS'ucula^ lingualis^ T. [JVucula) rhomboidea.

ARTICLE LVI.— On American Geological History :—Address

before the American Association for the Advancement of

Science, August, 1855, by James D. Dana.*

In selecting a topic for this occasion, I have not been without

perplexity. Before an Association for the Advancement of

Science,—science in its wide range,—a discourse on the progress

of science in America for the past year would seem legitimate.

Yet it is a fact that the original memoirs in most departments,

published within that period, would make a very meagre list.

Moreover, it is too much to expect of any one to roam over

others territories, lest he ignorantly gather for you noxious weeds.

I have, therefore, chosen to confine myself to a single topic, that

of Geology ; and I propose, instead of simply reviewing recent

geological papers, to restrict myself to some of the general con-

clusions that flow from the researches of American geologists,

and the bearing of th« facts or conclusions on geological science.

I shall touch briefly on the several topics, as it is a subject that

would more easily be brought into the compass of six hours than

one. In drawing conclusions among conflicting opinions, or on

* Sillimaa's American Journal of Science, Ifovember, 1856.
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points where no opinion lias been expressed, I shall endeavor to

treat the subject and the views of others in all fairness, and shall

be satisfied if those who differ from me shall acknowledge that

I have honestly sought the truth.

In the first place, we should have a clear apprehension of the

intent or aim of Geoloo^ical Science. It has been often said, that

Geology is a history^ the records of which are written in the

rocks : and such is its highest department. But is this clearly

appreciated ? If so, why do we find text-books, even the one

highest in authority in the English language, written back end

foremost,—like a History of England commencing with the reign

of Victoria. In history, the phases of every age are deeply

rooted in the preceding, and intimately dependent on the whole

past. There is a literal unfolding of events as time moves on,

and this is eminently true of Geology.

Geology is not simply the science of rocks, for rocks are but

incidents in the earth's history, and may or may not have been

the same in distant places. It has its more exalted end,—even

the study of the progress of life from its earliest dawn to the

appearance of man ; and instead of saying that fossils are of use

to determine rocks, we should rather say that the rocks are of

use for the display of the succession of fossils. Both statements

are correct ; but the latter is the fundamental truth in the science.

From the progress of life, geological time derives its division

into Ages, as has been so beautifully exhibited by Agassiz. The

successive phases in the progress of life are the great steps in

the earth's history. What if in one country the rocks make a

consecutive series without any marked interruption between two

of these great ages, while there is a break or convenient starting

point in another ; does this alter the actuality of the ages ? It is

only like a book without chapters in one case, and with arbitrary

sections in another. Again, what if the events characteristic of

an age—that is, in Geology, the races of plants or animals

—

appear to some extent in the preceding and following ages, so

that they thus blend with one another ? It is but an illustration

of the principle just stated, that time is one. Ages have their

progressive development, flowing partly out of earlier time, and

castinor their licchts and shadows into the far future. We dis-

tinguish the ages by the culmination of their grand characteristics,

as we would mark a wave by its crest.
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Divisions of time subordinate to the great ages will necessarily

depend on revolutions in the earth's surface, marked by abrupt

transitions, either in the organic remains of the region, or in the

succession of rocks. Such divisions are not universal. Each

continent has its own periods and epochs, and the Geologists of

New York and the other States have wisely recognized this fact,

disregarding European stages or subdivisions. This is as true a

principle for the Cretaceous and Tertiory, as for the Silurian and

Devonian. The usurpation of Cromwell made an epoch in

English annals ; not in the French or Chinese. We should study

most carefully the records, before admitting that any physical

event in America was contemporaneous with a similar one in

Europe. The unity in geological history is in the progress of

life and in the great physical causes of change, not in the succes-

sion of rocks.

The geological ages, as laid down by Agassiz, are the follow-

ing :—I. The Age of Fishes, including the Silurian and Devo-

nian
; 11. The Age of Reptiles, embracing /rom the Carbon-

iferous through the Cretaceous ; III. The Age of Mammals,
the Tei'tiary and Post-tertiary ; IV. The Age of Man, or the

recent era
;

fishes being regarded as the highest and characteristic

race of the first age, reptiles of the second, and mammals of the

third.

More recent researches abroad, and also the investigations of

Prof. Hall in this country, have shown that the sujDposed fish

remains of the Silurian are probably fragments of Crustacea, if we
except those of certain beds near the top of the Silurian

; and
hence the Age of Fishes properly begins with the Devonian.

What then is the Silurian ? It is pre-eminently the x\ge of
MOLLUSKS.

Unlike the other two Invertebrate sub-kingdoms, the Eadiate

and Articulate^ which also appear in the earliest fossiliferous

beds, the Molluscan sub-kingdom is brought out in all its grander

divisions. There is not simply the type, but the type analysed

or unfolded into its several departments, from the Brachiopods

and Bryozoa up to the highest group of all, the Cephalopods.

And among these Cephalopods, although they may have been
inferior in grade to some of later periods, there were species of
gigantic size, the shell reaching a length of ten or twelve feet

The Silurian is therefore most appropriately styled the Molluscan
Age,
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The Palaeozoic Trilobites belong to the lower tribe of Crustacea,

and Crustacea rank low among Articulates. Moreover, Crustacea

(and the Articulata in general) did not reach their fullest develop-

ment until the Human Era.

The Radiata were well represented in the Silurian periods ; but,

while inferior to the Mollusca as a sub-kingdom, only corals

and crinoids, the lower fixed or vegetative species, with rare

exceptions, occur in the Silurian of Molluscan Age.

The Articulata and Radiata thus begin early, but with only the

lower forms in each, and neither is a leading class in any age.

Viewing the history, then zoologically , the ages are, the Age

of AloUusks, of Fishes, of Reptiles, of Mammals, of Man.

We may now change the point of view to the Vegetable King-

dom. The aQ^es thence indicated would be three :

—

I. The Age of Algce, or marine plants, corresponding to the

Silurian and Devonian.

II. The Age of Acrogens, or flowerless trees, that is, the Lepi-

dodendra, Sigillariae, and Calamites,—corresponding to the Coal

Period and Permian ; a name first proposed by Brongniart, and

which may still be retained, as it is far from certain that the

Sigillarise and Calamites are most nearly related to the Coniferse.

III. The Age of Angiosperms, or our common trees, like the

Oak, Elm, &c., beginning with the Tertiary.

The interval between the second and third of these ages is

occupied mainly by Coniferje, the Pine tribe, and CycadejB, the

true Gymnosperms, species of which were abundant in the Coal

Period, and have continued common ever since. The Coniferse,

in the simplicity of their flowers and their naked seed, are next

akin to the Acrogens or flowerless trees. Although in the main

a flowerless vegetation, for the few supposed remains of flowers

observed abroad have been recently referred to undeveloped

leaf-buds, it appears probable from the observations of Dr. New-

berry, that there were some true flov/ers over the Ohio prairies,

—

apparently monocotyledonous, and related to the Lily tribe. But

no traces of Palms or monocotyledonous trees have been found

in the coal fields of this country.

Combining: the results from the animal and veofetable kinof-

doms, we should introduce the Age of Acrogens, for the Coal

Period and Permian, between the Age of Fishes and Age of
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Reptiles,—a space in time zoologically occupied by the overlap-

ping- of these two ages.*

The order then reads, the Age of Mollusks, of Fishes, of

AcROGENs or Coal plants, of Reptiles, of Mammals, of Man.

The limits of these ages are as distinct as history admits of;

their blendings where they join, and the incipient appearance of

a type before the age it afterwards characterizes fully opens, are

in accordance with principles already explained.

The reahty of progress from lower to higher forms is not

more strongly marked in these names, properly applied, than in

the rocks. If, hereafter, mammals, reptiles, or fishes, are found a

little lower than now known, it will be changing but a sentence

in the history,—not the grand idea which pervades it.

A theory lately broached by one whose recent death has

caused universal grief to science, supposes that the Reptilian

was an age of diminished life, between the two extremes in time,

the Palaeozoic and Mammalian Ages. But, in fact, two grand

divisions of animals, the Molluscan and Reptilian, at this time

reach their climax and begin their decline, and this is the earli-

est instance of the highest culmination of a grand zoological type.

Preceding the Silurian or Molluscan Age, there is the Azoic

Age, or age without animal life. It was so named by Murchison

and De Verneuil ; and was first recognized in its full importance,

and formally announced in this country, in the Geological Report

of Messrs. Foster and Whitney, although previously admitted in

an indefinite way by most Geologists.

f

It embraces all the lowest rocks up to the Silurian, for much

of the lowest granite cannot be excluded.

* This'Age would perhaps be more correctly styled the .^ge of Conifers,

as Couifers, a higher group than Acrogens, were among the earliest of all

land plants, occutiug in the upper Devonian as well as Carboniferous ; and
the ages in other cases are named from the superior group of species. Yet
as the Acrogens were especially characteristic of the era, and the Conifers

have their fullest development in the present age, the name above given

seems to be preferable ; unless it prove true that the Sigillariaa and
Calamites are actually related to the Coniferte as urged by Brongniart.

Zoologically, the age has some title to the name, ^gc of Amphibians. But
before it closed, true reptiles had appeared. It is a significant fact that

the Amphibians in some cases appear to have approached true reptiles, as

much as some of the genera of Acrogens the Conifers. An intei^esting

example of this, from tlie coal formation of Ohio, has recently been men-
tioned by Dr. J. Wyrnan, (Tenth Meeting Amer, Assoc, at Albany.)

f Report on the Geology of the Lake Superior Land District, by J. "W.

Foster and J. D. Whitney, U. S, Geologists ; Part II, The Iron Regions,

together with General Geology. Senate Executive Document, JSTo. 4,

Special Session, March, 1851. Ordered to be printed, March 13, 1851.

406 pp. Svo, with many plates, and a large geological map and section.
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The actual absence of animal life in the so-called Azoic Age

in this country is rendered highly probable, as Foster and AVhit-

ney show, by the fact that many of the rocks are slates and

sandstones, like fossiliferous Silurian rocks, and yet have no fossils •

and moreover, the beds on this continent were uplifted and folded,

and to a great extent crystallized on a vast scale, before the first

Silurian layers were deposited. A grand revolution is here indi-

cated, apparently the closing event of the early physical history

of the globe.*

(To he continued.^

* Foster and Whitney observe, (loc. cit. pp. 7, 26, 132,) that at Chippewa
Island (in the Menomonee River, near 45^'^ N., 88° W,,) the Potsdam sand-

stone Hes on the up-turned Azoic slates. At White Rapids, lower down
the stream, the same sandstone rests on the tilted edges of the Azoic quartz

rock. Near Presqu'Isle (not far from 46" 30'—46? 35' N, 87.° 83^ W.,) a
similar contact of the nearly horizontal Potsdam and the vertical quarts

rock is seen.

The Azoic of this continent was well studied and defined at a still earlier

date by the distinguished geologist of Canada, Sir William E. Logan. In

his Annual Report for 1846-1847, and that for 1848, he points out several

examples of the Silurian covering the contorted Azoic, and his subsequent

surveys have added to the facts of this kind. They occur north of the Lakes
Huron and Superior, and along and to the north of the Saint Lawrence.
Moreover, in the vicinity of the lakeg just mentioned, he found the Azoic

divided into two unconformable groups, a lower, since called by him the

Laurentian, and an upper, the Huronian ; the former consisting of granite,

syenite, gneiss, hornblende rock, hypersthene rock, crystalline limestones,

<fec. ; the latter of diorite, slates, white and red sandstones, conglomerates,

limestones, the whole much intersected by trap and metalliferous veins

containing native copper, (fcc, and having a thickness in some places,

probably of 9,000 to 12,000 feet.

Sections representing the nearly horizontal Lower Silurian overlying the

Azoic, as observed by him in the vicinity of the St. Lawrence north-east of

Lake Champlain, are figured in the Quarterly Journal of the Geological

Society of London, for 1852, pp. 203 and 206.

In the progress of the Geological Survey of New York, commencing in

1836, the fact that the crystalline rocks of Northern New York were older

than the Silurian was early shown, but good sections illustrating the super-

positions of the two were not given.

At the meeting of the American Association at Cincinnati in 1851, when
Foster and Whitney first presented their views on the Azoic, Prof Mather

stated that he had traced the continuation of the system nearly to the

sources of the Mississippi and on the waters of the St. Peters,—a region since

reported on by Dr. D, D. Owen, (Geol. Survey of Wieconsin, Iowa and

Minnesota, 4to, 1852); Dr. H. King contributed observations on the Azoic

or iron mountain region of Missouri, (p. 194, Amer. Assoc. Rep. 1851,)

indicating the inferiority in position of these rocks to the Silurian, as had

been urged by Messrs, Foster and Whitney from the investigations by Mr.

Mersch under their direction ; and Dr. Engelmann described related rocks

in Arkansas between Little Rock and the Hot Springs.

Professors W. B. and H. D. Rogers refer to Azoic Rocks as found in the

Appalachians ; but no instances of the superposition of the lowest Silurian

in those regions on other non-conformable beds have yet been published

;

and it is a question whether the metamorphic rocks are all related to those

of New England in age, or partly of tliis era of metamorphism and partly

Azoic.
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(
Concluded.)

As plants may live in water too hot or impure for animals, and

moreover, since all nature exemplifies the principle that the earth's

surface was occupied with life as soon as fitted, and with the

highest forms the conditions of the time allowed, we may reason-

ably infer that there may have been in Azoic times marine species

and plant-infusoria forms adapted to aid in the earth's physical

history
; and thus vegetation may have long preceded animal life

on the globe.f

* Sillimaa's American Journal of Science, November, 1856.

f The evidence with respect to the existence of plants in the Azoic Age,

though by no means positive, is stronger than here stated.—In the first

place, there are limestones among the folded strata; and as limestones of
later ages were almost wholly of organic origin, these of Azoic rocks 7nay
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After these general remarks on the divisions of Geological

time, I now propose to take up the characteristic features and

succession of events in American Geology.

In the outset we are struck with the comparative simplicity

of the North American continent, both in form and structure.

In outline, it is a triangle, the simplest of mathematical figures
;

in surface, it is only a vast plain lying between two mountain

rano-es, one on either border, the Appalachian from Labrador to

Alabama on the east, the Rocky Mountains on the west ; and on

its contom' it has water, east, west, north and south.

Observe too that its border heights are proportioned to the

size of the oceans. A loftT/ chain borders the Pacific, a loiv one

the narrow Atlantic, while the small Arctic sea is foced by no

proper mountain range.

This principle, that the highest mountains of the continents

face the largest oceans, is of wide application, and unlocks many

mysteries in physical geography. South America lies between

the same oceans as North Am.erica : it has its eastern low range,

its western x\ndes ; and as the oceans widen southward, the con-

tinent is there pinched up almost to a narrow^ mountain ridge.

It difters from North America in having a large expanse of

ocean, the Atlantic, on the north ; and, correspondingly, it has

its northern mountain ridges. The world is full of such illustra-

tions, but I pass them by.

This simplicity of ocean boundary, of surface features, and of

outline, accounts for the simplicity of geological structure in

North America. We may make indeed the wider statement, that

all these qualities are some way connected with the positions

and extent of the oceans, they seeming to point to the conclusion,

that the subsidence of the oceanic basins had determined the

continental features ; and that farther, both results were involved

in the earth's gradual refrigeration, and consequent contraction.

also have been so,—2nd, Graphite is a common mineral in some of the

crystalline rocks, aDd graphite is known to result from the alteration by

heat of the carbon of plants.—8rd, the Huronian rocks, according to Sir W, E.

Logan, actually contain some small seams of anthracite.—4th, Vegetation, as

it is directly or indirectly the food of animals, should necessarily have

preceded animal life.—With reference to the statement in the text above, it

should be noted that vegetation has been observed growing among the

Geysers of Iceland, in waters having a temperature of 180*^ F. ; and the

writer has seen a case of similar kind, on Luzon, one of the Philippines,

where the temperature was 160^ F. This is much beyond the limit, which

the eggs of animals can endure and survive.
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America lias thus the simplicity of a single evolved result.

Europe, on the contrary, is a world of complexities. It is but one

corner of the Oriental continent,—which includes Europe, Asia,

and Africa,—and while the ocean bounds it on the north and

and west, continental lands inclose it on the south and east. It

has ever been full of cross purposes. American strata often

stretch from the Atlantic west beyond the Mississippi ; and east

of the Rocky Mountains, it has but one proper mountain range

of later date than the Silurian. Europe is much broken up into

basins, and has mountains of all ages : even the Alps and Pyre-

nees are as recent as the Tertiary.

This wide contrast accounts for the greater completeness or

generality of American revolutions, the more abrupt limits of

periods, and clearer exhibition of many geological principles.

The geological structure of this country has been made known
through the combined researches of a large number of investi-

gators. The names of Mac lure, Silliman, Eaton, lead off the

roll ; Hitchcock, the Professors Rogers, the well-known Geol-

ogists of the New York Survey, also, Owen, Percival,

Morton, Conrad, Tuomey, and many others, have made laro-e

contributions to the accumulating results. Yet the system may
be said to have been mainly laid open by four sets of observers,—Morton for the Cretaceous ; Conrad for the Tertiary ; the

Kew York Geologists for the Palaeozoic strata ; and the Pro-

fessors Rogers for the Carboniferous beds and the Appalachians.

The succession of Silurian and Devonian rocks in the State of

New York is the most complete in the country, and it was well

for the science that its rocks were so early studied, and with such

exactness of detail. The final display of the Palaeontology by
Mr. James Hall has given great precision to the facts, and the

system has thereby become a standard of comparison for the

whole country, and even for the world.

This accomplished, the Carboniferous rocks were still to be
registered, and the grand problem of New England Geolooy
solved. The Professors Rogers, in the surveys of •Pennsylvania

and Virginia, followed out the succession of strata from the

Devonian through the Coal Period, and thus, in a general way,

completed the series. And more than this, they unravelled with

consummate skill the contortions among the Appalachian?, bring-

ing order out of confusion, and elucidating a principle of moun-
tain-making which is almost universal in its application. They
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showed that the Sikirian, Devonian, and Carboniferous strata^

which were originally laid out in horizontal layers, were after-

wards pressed on to the north-westward, and folded up till the

folds were of mountain height, and that thus the Appalachians

had their origin ; and that also, by the escaping heat of those

times of revolution, extensive strata were altered, or even crys-

taUized.*

* As I have already remarked, many names are' above omitted which

Eave contributed largely to our knowledge of American Geology.

While Dr. Morton was the first to distinguish the Korth American

Cretaceous beds, and pursued his researches with great energy and skill*

they have been largely studied also by Lyell in different localities on the

east and south, by I^icollet and recently Shumard, Haydex, Meek and

Hall, on the beds west of the Mississippi, by Roemer in Texas, Tuomey in

South Carolina, H. D. Rogers and otliers in N'ew Jersey, J, W. Bailey with

reference to microscopic species, and J. Leidy for Vertebrate Remains.

The Tertiary has been investigated by Lyell along both the eastern and

southern border ; also in different localities by Morton, M, Tuomey, F. S.

KoLMEs, C. S. Hale, I. Lei, H. D. and W. B. Rogers, Roemer, J. D. Dana

and W. P. Blake for the tertiary of the Pacific coast, Bailey for minute

species, Harlan, Owen, Muller, Prout, Leidy, Wyman and Gibbes, for

Vertebrate fossils; while these and many other authors have published on

the post-tertiary deposits and organic remains.

The Silurian and Devonian systems have occupied the attention of

nearly all who have written on American Geology, in the East or West,

among whom, there are :

—

Hall, Mather, Vanuxem, Emmons, Conrad, De

Vernedil of Paris, the Professors Rogers Messrs. Whitney and Foster, D.

D. Owen, C. T. Jackson, D. HocCtHton of Michigan, G. Troost and lately

J. M. Safford of Tennessee, J. Greene, J. Loce:e, C. Whittlesey, I. A.

Lapham, G. C. Swallow, J. G. Norwood, B, F. Shumard, besides the

investigators in Canada, Sir W. E. Logan, J. Bigsby, J. W. Dawson, T. S.

Hunt and others.

The Carboniferous formation was early studied in many of its details by

Dr. S. P. Hildreth. But the successive strata of the whole formation

from the Devonian through the Subcarboniferous and Coal Measures, were

first systematized by the Professors Rogers, though without yet marking

out in any of their publications the subdivisions of the coal measures them-

selves and the characteristic fossils of each, as had been done for the Devo-

nian and Silui^fan by the New York Geologists. Other researches on tlie

coal beds have been made by R. C. Taylor and J. P. Leslie in Pennsylva-

nia, J. Hall, D. D. Owen, and others in the states of the Mississippi valley,

J. S, Newberry on the fossil plants and fishes of the Ohio coal measures,

Hitchcock and C.T. Jackson on the coal beds of Rhode Island; Dawson,

Lyell, Jackson, &e., on the new Brunswick and Nova Scotia beds ; Lea,

Wyman, Leidy, Lyell and Dawson on Reptilhan and other carboniferous

fossils.

S
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This key soon opened to us a knowledge of NewEno-land o-eo-

logy, mainly through the labors of Prof, Hall, and also of Profes-

sor H. D. Rogers, following up the survey of President Hitchcock*
and now the so-called primary rocks, granite, gneiss, schists and
crystalline limestones, once regarded as the oldest crystallizations

of a cooling globe, are confidently set down as for the most part

no older than the Silurian, Devonian, and Carboniferous of New
York and Pennsylvania. *

•

Let us new briefly review the succession of epochs in American
geological history.

The Azoic Age ended, as was observed, in a period of extensive

metamorphic action and disturbance,—in other words in a vast

revolution. At its close, some parts of the continent were left as

dry land, wdiich appear to have remained so, as a general thino-

in after times
;
for no subsequent strata cover them. Such are a

region in Northern New York, others about and beyond Lake Su-
perior, and a large territory stretching from Labrador westward

The parallelism of the rock formations of the east and west has been de-
termined mainly through the researches of Prof. Hall, who first presented

his views on the subject in 18-tl, and continues still his investigations. The
examinations of De Verneuil; besides defining the limits of our Devonian
also contributed much on this subject.

The red sandstone and trap regions of the Triassie or Jurassjic period,

which occur in the Connecticut valley and in other valleys parallel with the

Atlantic border to the south, and also to the north beyond N"ova Scotia, have
been specially investigated by D. Olmsted, E. Hitcucock, J. G. Percival,

Professors Rogers, E. Emmons, J. "W. Dawson, C. T. Jackson, F, Alger •

and as regards the vertebrate fossils, by E. Hitchcock, J. Deane, W. C
Redfield, J. H. Redfield, J. Wyman, J. Leidt, I. Lea, and Prof Owen of
London ; and the plants, by the Professors Rogers, C. T. F. Runbury, and
E. Hitchcock, Jr.

* The labors of Sir "W. E. Logan have thrown great light upon New Eng-
land geology, and are giving a defiuiteness to our knowledge hitherto unat-

tained. He is finding that some of the crystalline New England rocks which

stretch north into Canada, are there uncrystalline and fossiliferous, and thus

is putting the question of age beyond doubt. The Berkshire limestone has

thus been determined at its northern extremity as well as in New Jersey
;

the calcareous mica slate of western Vermont, has been shown to be Upper
Silurian in age, it being uncrystalline limestone towards Gaspe, partially

metamorphic and still C(>ntaining distinct traces of fossils in the valleys of

the river St, Francois and Lake Memphremagog, and farther south becoming
more crystalline as well as calcareous and losing all indications of fossils.

Prof. T. S. Hunt of the Canada Survey, has brought other facts to bear on
ithis subject.
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as recognized by Messrs. Foster and Whitney and Prof. Hall, and

the geologists of Canada.*

The Silurian or Molluscan AgQ next opens. The lowest rock is

a sandstone, one of the most widely spread rocks of the continent,

stretching from New England and Canada south and west, and

reaching beyond the Mississippi,—how far is not knov/n. And
this first leaf in the record of life is like a title page to the whole

volume, long afterwards completed ; for the nature of the history

is here declared in a few comprehensive enunciations.

1. The rock, from its thin, even layers, and very great extent,

shows the wide action of the ocean in distributing and working^

over the sands of which it was made; and the ocean ever after-

ward was the most active agency in rock-making.

2. Moreovei, ripple marks, such as are made on our present sea-

shores or in shallow waters, abound in the rock, both through the

east and west, and there are other evidences also ofmoderate depths,

and of emerged land.f They all announce the wonderful fact, that

even then, in that early day, when life first began to light up the

globe, the continent had its existence,—not in embryo, but of full-

grown extent ; and the whole future record is but a working upon

* The Azoic lauds, above the ocean at this time, recognized by Messrs,

Foster and Whitney in the Report referred to, were that of the Azoic re-

gion, between Lnke Superior and Hudson's Bay, that between Lake Supe-

rior and Lake Michigan, the Azoic Island of Northern N'ew York ; and the

facts they slate would add the Missouri iron-mountain region, and the meta-

morphic region of Arkansas as possibly other islands. Mr. Whitney has

more recently shown that the occurrence of great masses of specular or mag-

netic iron is proof that the metamorphic rocks containing them are of the-

Azoic age or pree-Silurian.

On the Geological map of northern N'orth America, published by Mr. Is-

bister in the Quarterly Journal of the Geological Society for 1855, xi, 497,

the Azoic is shown to extend in a narrow band northwestward from Canada

to the Arctic sea between Hudson's Bay and the W^innipeg line of small lakes.

•j- Other marks of shallow water alluded to are wave lines, and the obli-

que lamination characterising many subordinate layers in the rock,—the

latter due to changing currents, like the ebb and flow of tides, or variations

in tidal or other currents, or the occasional actions of storm waves. This ob-

lique lamination as well as ripple marks, occurs abundantly in the Potsdam

sandstone of northern IS^ew York (Emmons' Geol. Rep., p. 104, 130) ; in Ca-

nada (Logan's Reports, 1851-52, p. 12 and elsewhere) ; south of Lake Supe-

?ior (Foster and Whitney, loc. cit, p. 118); in the Upper Mississippi (Owen,

Survey of Wisconsin, Ac, p. 48) ; in Pennsylvania and Virginia (ProfeSvSO's

H. D. and W. B. Rogers),
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the same basis, and essentially within the same limits. It is true

that but little of it was above the sea, but equally true that little

of it was at great depths in the ocean.

3. Again, in the remains of life which appear in the earliest

layers of this primal rock, three of the four great branches of the

Animal Kingdom are represented,—Mollusks, Trilobites among

Articulates, and Corals and Crinoids among Radiates,—a sufficient

representation of life for a title-page. The New York beds of this

rock had afforded only a few mollusks ; but the investigations of

Owen and others have added the remaining tribes ; and this diver-

sity of forms is confirmed by Barrande in his Bohemian researches.*

Among the genera, while the most of them were ancient forms

that afterwards became extinct, and through succeeding ages thou-

sands of other genera appeared and disappeared ; the very earliest

and most universal was one that now exists,—the genus Lingula^

—thus connecting the extremes of time, and declaring most im-

pressively the unity of creation. Mr. T. S. Hunt, of the Canada

Geological Survey, recently discovered that the ancient shell had

the anomalous chemical constitution of bones, being mainly phos-

* The Lingula prima and L. antiqua are the Mollusks referred to as oc-

curring in the 'New York beds. The discoveries by Owen, in the vicinity of

'the Falls of the St. Croix, Minnesota, and on the Mississippi, were published

by him in his Report on a Geological Reconnaissance of the Chippewa Land

District of Wisconsin and the Northern part of Iowa, AVashington (Senate

Document), 1848, p. 14, and subsequently in his quarto Report on "Wiscon-

sin, (fee, of 1852. The fossils he mentions in the latter work are species of

Lingula, Oholus, Orbicula, Orthis, several forms of Crinoids, and large Tri-

lobites referred mostly to the new genus Dikelocephalus. The species as

named are, Lingula antiqua, L. prima, L. pinnaformis Owen, L. ampla Owen,

Oholus Apollinis (I) , Orbicula prima 0., Dikelocephalus Minnesotensis O.,

D. Miniscaencis 0., D. (?) lowensis O., D. granulosus 0., D. Pepinensis 0.,

Lunchaccphahis Chippexoaensis 0., Crepicephalus (?) Wisconsensis 0., C.

Miniscaensis 0.

Prof. "VV. B. Rogers in the last number of this Journal (p. 296), announced

the discovery of the Trilobite Paradoxides Harlani of Green (P. spinosus of

Barrande) in slates ten miles south of Boston, Mass., a species found by

Barrande in his protozoic or earliest fossiliferous rock of Bohemia,—thus

adding a new species to the American protozoic Fauna, and the largest jet

discovered, the length of some of the specimens exceeding a foot. Prof. E.

Emmon? announces also (Meeting of Amer. Assoc, in August last, at Alba-

ny) the discovery of a large Cyathophylloid coral in the lowest fossiliferous

rocks of A'orth Carolina. The exact age of the rock however is yet uncer-

tain.—See a notice beyond in this number.
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phate of lime ; and afterwards he found in a niodern Lingula the

very same composition,—a further announcement of the harmony

between the earliest and latest events in geological history*

This earliest sandstone,—called in New York the Potsdam

sandstone,—and the associated Calciferous sand-rock, mark off the

First Period of the Molluscan Age,—the Potsdam Period, as it

may be called.f

Next followed the Trentox Period,—a period of limestones,

(the Trenton limestone among them,) equal to the earlier beds in

geographical limits, and far more abundant in life, for some beds

are literally shells and corals packed down in bulk
;
yet the spe-

cies were new to the period, the former life having passed away
;

and even before the Trenton Period closed, there were three or four

epochs of destruction of life followed by new creations. The for-

mation of these limestone beds indicates an increase in the depth

of the continental seas,—an instance of the oscillation of level to

which the earth's crust was almost unceasingly subject through

all geological ages until the j)resent.

After the Trenton Period, another change came over the conti-

nent, and clayey rocks or shales were formed in thick deposits in

New York, and south,—the Utica slate and Hudson River shales,

—while limestones were continued in the West. This is the Hud-

son Period ; and with it, the Lovjer Silurian closed.];

The seas were then swept of their life again, and an abrupt

transition took place both in species and rocks. A conglomerate

covered a large part of New York and the States south, its coarse

* Am. Jour. ScL, [2], xvii, 235, (1854).

f Through the comparisons of Prof. Hall, it is now well known that the

•* Lower Magnesian Limestone" of the west, and a sandstone with which \X

alternates, correspond to the Calciferous sandrock of K'ew York.

\ Prof. Hall, in connection with J. D. Whitney, has recently made the

important observation, that the Galena or lead-bearing limestone, which is

the upper member of the Trenton group, is separated from the jSTiagara lime-

stone in Iowa and Wisconsin by thick strata of Hudson River shales, giving

a prolongation to tb ese shales before unsuspected. He had previously, with

Mr. Whitney, tract d these shales ai'ound the north side of Lake Huron and

Lake Michigan to Pointe aux Bales, and thence along Green Bay to Lake

Winnebago. These shales are however partly replaced by limestone in

Ohio, <fec.
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material evidence of an epoch of violence and catastrophe : and

with this deposit the Upper Silurian began.

The Upper Silurian has also its three great periods,—the Nia-

gara, the Onondaga, and the Lower Helderberg, besides many

subordinate epochs,—each characterized by its peculiar organic

remains,—each evidence of the nearly or quite universal deviista-

tion that preceded it, and of the act of omnipotence that reinstated

life on the globe,—each, too, bearing evidence of shallow or only

moderately deep waters when they were formed ;
and the Onon-

daga Period,—the period of the New York salt rocks—telling of

a half-emerged continent of considerable extent.

Another devastation took place, and then opened, as De Ver-

neuil has shown, the Devonian Age or Age of Fishes. It commen-

ced, like the Upper Silurian, with coarse sandstones, evidence of a

time of violence ; these were followed by another grit rock, whose

few organic remains show that life had already reappeared. Then

another change,—a change evidently in depth of water,—and

limestones were forming over the continent, from the Hudson far

westward : the whole surface became an exuberant coral reef, far

exceeding in extent, if not in brilliancy, any modern coral sea ;
for

such was a portion, at least, of the Upper Helderberg Period.

Again there was a general devastation, leaving not a trace of

the former life in the wide seas ; and where were coral reefs, es-

pecially in the more eastern portion of the continental seas, sand-

stones and shales accumulated for thousands of feet in thickness,

with rarely a thin layer of limestone. Thus passed the Hamil-

ton, Chemung and Catskill Periods, of the Devonian age. The

life of these regions, which in some epochs was exceedingly pro-

fuse, was three or four times destroyed and renewed—not renew-

ed by a re-creation of the same specie 5, but by others ; and al-

though mostly like the earlier in genera, yet each having charac-

teristic marks of the period to which it belonged. And while these

Devonian Periods were passing, the first land plants appeared,

foretellers of the age of verdure, next to follow.

Then come vast beds of conglomerate, a natural opening of a

new chapter in the record, and here it is convenient to place the

beginning of the Carboniferous Age , or the Age of Acrogens.

Sandstones and shales succeeded, reaching a thickness in Pennsyl-

vania and New Jersey, according to the Professors Rogers, of

thousands of feet ; while in the basin of the Ohio and Mississippi,
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in the course of this era, the Subcarboniferous limestone was form-

ing from immense Crinoidal plantations in the seas.'"

Another extermination took place of all the beautiful life of the

waters, and a conglomerate or sandstone was spread over the en-

crinital bed : and this introduced the true coal period of the Car-

boniferous Age ;—for it ended in leaving the continent, which had

been in long-continued oscillations, quite emerged. Over the re-

gions where encrinites were blooming, stretch out vast wet prai-

ries or marshes of the luxuriant coal vegetation. The old system

of oscillations of the surface still continues, and many times the

continent sinks to rise ao-ain,—in the sinkino:, extino-uishino- all

continental life, and exposing the surface to new depositions of

sandstone, clays, or limestone, over the accumulated vegetable re-

mains ; in the rise, depopulating the s^as by drying them up, and

preparing the soil for verdure again ; or at times, convulsive

movements of the crust carrying the seas over the land, leaving

destruction behind. And thus, by repeated alternations, the coal

period passes, some six thousand feet of rock and coal-beds being

formed in Pennsylvania, and fourteen thousand feet in Nova

Scotia.

I have passed on in rapid review, in order to draw attention to

the series or succession of changes, instead of details.f So brief

an outline may lead a mind not familiar with the subject to re-

gard the elapsed time as short ; whereas to one who follows out

the various alternations and the whole order of events, the idea of

time immeasurable becomes almost oppressive.

* This Subcarboniferous Hmestone is sparingly represented in Pennsyl-

vania among the sandstones and shales ; but according to Prof. W. B. Rogers

it increases to the southward, and in Virginia acquires a thickness of 1500

to 2000 feet.

I The names given to the subdivisions of the Palseozoic rocks are the

same that have been laid down by the New York Geologists, whose assidu-

ous and successful labors in a territory of so great geological importance,

entitle them to pronounce upon the nomenclature of American Rocks. I

have varied from the ordinary use of the terms only in applying them to the

periods and epochs when the rocks were formed, so as to recognize thereby

the historical bearing of geological facts. The Periods and Epochs thus

made out are as follows—excluding minor subdivisions which may make
Sub-epoclis, and not attempting to give the parallel subdivisions for the

"West. On this subject, the volumes and papers by Prof. Hall especially

should be consulted.
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I—SILURFAIf AGE.

1. Loiuer Sihirian.

1. Potsdam Period.— 1st Epoch. Potsdam sandstone : 2nd. Calciferous

sandrock.

2. Trenton Period.—1st Epoch. Chazy limestone; 2nd. Birdseye •,

3rd. Black River ; 4th. Trenton.

3. Hudson PEaioo.— 1st. Epoch. Utica Shale; 2nd. Hudfon River

Shale. (Hudson River Shale and Blue limestone of Ohio in parts of the

west.)

2. Upper Silurian.

1. Niagara Period.—1st. Epoch. Oneida Conglomerate ; 2nd. Medina

Sandstone ; 3rd. Clinton Group ; 4th. Niagara Group.

2. Onondaga Period.— 1st. Epoch. Gait limestone; 2nd. Onondaga

Salt Group.

3. Lower Helderberg Period.—Limestones. (Statement of epochs

here omitted.)

IL DEVONIAN AGE.

1. Oriskany Period.—1st Epoch. Oriskany Sandstone; 2nd. Canda-

galli Grit.

2. Upper Helderberg Period.—1st Epoch. [Schoharie Grit; 2nd:.

Upper Helderberg group.

3. Hamilton Period.—1st Epoch. Mareellus Shales; 2nd. Hamilton

group; 3rd. Genesee Slate.

4. Chemung Period.—1st Epoch. Portage; 2nd. Chemung group.

5. Catskill Period.—Catskill Red Sandstones and Shales. (No. IX. of

Rogers.)

IIL CARBONIFEROUS AGE.

1. Subcarboniferous Period.—1st Epoch. Conglomerates, Sandstone*

and Shales (with some coal seams ;) 2nd. Sandstones, Shales and Carboni-

ferous limestone. Nos. X. and XL of Rogers.

2. Carboniferous Period.— 1st Epoch. Millstone Grit ; 2nd. Lower Coal

Measures ; 3rd. Upper Coal Measures. Nos. XIL and XIII. of Rogers.

8. Permian Period —Probably unrepresented in Eastern North America^

except by the events of the Appalachian Revolution.

Before continuing tlie review, I will mention some conclusions

which are here suo-o-ested.

I. In the first place, through the periods of the Silurian and

Devonian, at twelve distinct epochs at least, the seas over this

American continent were swept of all or nearly all existing life,

and as many times they were repeopled : and this is independent

of many partial exterminations and renewals of life that at other

times occurred.

If Omnipotent Power had been limited to making monads for

after development into higher forms, many a time would the
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whole process have been utterly frustrated by hot water, or by

mere changes of level in the earth's crust, and creation would

have been at the mercy of dead forces. The surface would have

required again and again the sowing of monads, and there would

have been a total faihire of crops after all ; for these extermina-

tions continue to occur through all geological time into the

Mammalian Age.

ir. Airain : I have observed that the continent of North

America has never been the deep ocean's bed, but a region of

comparatively shallow seas, and at times emerging land ; and

was marked out in its great outlines even in the earliest Silurian.

The same view is urged by De Verneuil, and appears now to bo

the prevailing opinion among American geologists. The deptli

at times may have been measured by the thousand feet, but not

by miles.

III. Durinof the first half of the lower Silurian era, the whole

east and west were alike in being covered w^ith the sea. In the

first on Potsdam Period, the continent was just beneath or at the

surface. In the next or Trenton Period, the depth was greater,

giving purer "waters for abundant marine life. Afterwards, the

east and west were in general widely diverse in their forma-

tions ; limestones, as Mr. Hall and the Professors Rogers have

remarked, were generally in progress over the west, that is, the

region, now the great Mississippi Valley, beyond the Appala-

chians, while sandstones and shales were as generally forming from

northeastern New York south and southwest through Virginia.

The former therefore, has been regarded as an area of deeper

waters, the latter as, in general, shallow, when not actually

emerged. In fact, the region towards the Atlantic border, after-

wards raised into the Appalachians, was already, even before the

Lower Silurian era closed, the higher part of the land : it Jay as

a great reef or sand-bank, parlly hemming in a vast continental

lagoon, where corals, encrinites and mollusks grew in profusion,

thus separating more or less perfectly the already existing Atlantic

from the interior waters,

IV. The oscillations or changes of level over the continent,

through the Upper Silurian and Devonian, had some reference

to this border region of the continent : the formations approach

or recede from it, and sometimes pass it, according to the limits

of the oscillations eastward or westward. Along the course of

the border itself there were deep subsidences in slow progress,
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as it shown by the thickness of the beds. It would require

much detail to illustrate these points, and I leave them with this

bare mention.

The Hudson Pwiver and Ohamplain valleys appear to have had

their incipient origin at the epoch that closed the Lower Silu-

rian ; for while the preceding formations cross this region and

continue over New England, the rocks of the Niagara and

Onondaga Periods (the first two of the Upper Silurian) thin out

in New York before reaching the Hudson River. Mr. Logan

has recognized the division of America to the northeast into two

basins by an anticlinal axis along Lake Champlain, and observes

also that the disturbances began as early, at least, as the close

of the Lower Silurian, mentioning, too, that there is actually a

want of conformity at Gaspe between the beds of the Upper

and Lower Silurian,—another proof of the violence that closed

the Lower Silurian era."^

But let us pass onward in our geological record.

All the various oscillations that were in slow movement

through the Silurian, Devonian, and Carboniferous Ages, and

which were increasing, their frequency throughout the last, rais-

* This Eastern border of the American continent, then in process of for-

mation over the present Appalachian region from Labrador and Canada

southwestward, lay deeper to the south than to the north. In Canada and

the Azoic of Northern New York, there was land out of water, forming its

northern limit. From thence it stretched on with its gradually deepening

waters, though varying constantly with the oscillations. The thickness of

many of the sedimentary beds passing southward from the New York

Azoic prove this increasing depth to have been a general fact
;
and it is

corroborated by a statement made by Professor W. B. Rogers (meeting of

American Association in August last at Albany,) that the subcarboniferous

sandstones and shales containing but Uttle limestone in Pennsylvania, were

replaced by beds of the subcarboniferons limestone which to the south in

Virginia reach a great thickness (see note to page 317)—the limestones

indicating cleaver and somewhat deeper waters. The early disturbances

and uplifts in the northeast near Gaspo and along the Hudson valley albo

accord with this view.

Again, the position of the Azoic dry land in Canada and of the sedimen-

tary rocivs south and southwest, shows us that the Continent in those early

times received the northern Labrador current,—which would have kept by

the shore as now, along the eastern border of this Azoic,—over New

BruusvN^ick and Nova Scotia, and that thence its natural course would have

been southwest over the Appalachian region, where the sandstones and

shales were extensively accmnulated ; and therefore its aid iu making these

deposits can scarcely be doubted.
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ing and dipping the land in many alternations, were premoni-

tions of the great peiiod of revolution,—so well elucidated, as

already observed, by the Professors Rogers,—when the Atlantic

border, from Labrador to Alabama, long in preparation, was at

last folded up into mountains, and the Silurian, Devonian, and

Carboniferous rocks were baked or crystallized. No such event

'

had happened since the revolution closing the Azoic Period.

From that time on, all the various beds of succeeding ages up to

the top of the Carboniferous had been laid down in horizontal

or nearly horizontal layers, over JSTew England as well as in the

west,—for the continent from New England westward, we have

reason to believe, was then nearly a plain, either above or below

the water ; there had been no disturbances except some minor

uplifts : the deposits, with small exceptions, were a single unbro-

ken record, untill this Appalachian revolution.*

This epoch, although a time of vast disturbances, is more cor-

rectly contemplated as an epoch of the slow measured movement

of an agency of inconceivable power, pressing forward from the

ocean towards the northwest; for the rocks Avere folded up

without the chaotic destruction that sudden violence would have

been likely to produce. Its greatest force and its earliest begin-

ning was to the northeast. I have alluded to the disturbance

between the Upper and Lower Silurian beds of Gaspe, to the

north. Another epoch of disturbance, still more marked, pre-

ceded, according to Mr. Logan, the Carboniferous beds in those

northeastern regions
; and New England, while a witness to the

profound character and thoroughness of the Appalachian revo-

lution, attests also to the greater disturbance towards its northern

limits. Some of the Carboniferous strata were laid down in

Pthode Island as clay and sand and layers of vegetable debris :

they came forth from the Appalachian fires as we now have

them, the beds contorted, the coal layers a hard siliceous an-

thracite or even graphite in places, the argillaceous sands and

clays crystallized as talcose schist, or perhaps gneiss or syenite.

These very coal-beds, so involved in the crystalline rocks, are

part of the proof that the crystallization of New England took

place after the Coal Era. Fossils in Maine, Vermont, Canada,

* It is ui-ged by Prof. Hall and others that the carboniferous beds in the

west lie unconformably on the beds below. But the disturbance indicated

was not one of bold flexures or uplifts.
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and Massacliiisetts add to tlie evidence. The quiet required by

the continent for the regular succession and undisturbed condi-

tion of the rocks of tlie Silurian, Devonian, and Carboniferous

formations, shows that in neither of these aa:es could such vast

results of raetamorphic action and upheaval have taken place.

The length of time occupied by this revolution is beyond

estimate. Every vestige of the ancient Carboniferous life of the

continent disappeared before it. In Europe, a Permian Period

passed, with its varied life
;
yet Americi, if we may trust nega-

tive evidence, still remained desolate. The Triassic Period next

had its profusion of living beings in Europe, and over two thou-

sand feet of rock ; America through all, or till its latter portions,

was still a blank : not till near the beginning of the Jurassic

Period do we find any traces of new life, or even of another

rock above the Carboniferous.

What better evidence could we have than the history of the

oscillations of the surface from the earliest Silurian to the close

of the Carboniferous Age, and the final cresting of the series- in

this Appalachian revolution, that the great features of the con-

tinent had been marked out from the earliest time ? Even in

the x\zoic, the same northeast and southwest trend may be ob-

served in northern New York and beyond Lake Superior, show-

ing that, although the course of the great Azoic lands was partly

east and west, the same S3^stem of dynamics that characterized

succeeding ages was then to some extent apparent.

The first event in the records after the Appalachian revolution

was the gathering up of the sands and rolled fragments of the

crystallized rocks and schists along the Atlantic border into

beds ; not over the whole surface, but in certain valleys, which

lie parallel with the Appalachian chain, and which were evi-

dently a result of the foldings of that revolution. The beds are

the red sandstones and shales, which stretch on for one hundred

and twenty miles in the Connecticut valley : and similar strata

occur in southeastern New^ York, in New Jersey, Yiginia, North

Carolina and Nova Scotia. These long valleys are believed to

have been estuaries, or else river courses.

The period of these deposits is regarded as the earlier Juras-

sic by Professor W. B. Rogers. Dr. Hitchcock supposes a por-

tion of the preceding or Triassic^ Period to be represented.*

* This Red Sandstone, after being known for a while under the name of

Old Red Sandstone," was long called the " New Red Sandstone," it being
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Many of the layers sliow, by their shrinkage cracks, ripple-

marks, and footprints, as others have observed, that they were

formed in shallow waters, or existed as exposed mud-flats. But

they accumulated till they were over a thousand feet thick in

Viro-inia, and in New England two or three thousand, according

to the lowest estimate. Hence the land must have been sinking

to a depth equal to this thickness, as the accumulation went on,

since the layers were formed successively at or near the surface.

Is it not plain, then, that the oscillations, so active in the Ap-

palachian revolution and actually constituting it, had not alto-

gether ceased their movements, although the times were so quiet

that numerous birds and reptiles were tenants of the Connecticut

reo'ion ? Is it not clear that these old vallevs occurrinor at

intervals from Nova Scotia to South Carolina, originally made by

foldino-s of the earth's crust, w^ere still sinkino^ ?

And did not the tension below of the bending rocks finally

cause ruptures ? Even so : and the molten rock of the earth's

interior which then escaped, through the crystalline rocks beneath

and the overlying sandstone, constitutes the trap mountains,

-rido-es, and dykes, thickly studding the Connecticut Valley,

shown to be above the carboniferous system. The first step towards a

nearer determination of its age was made bv Mr. J. H. Redfield in a paper

on the Fossil Fishes of the Connecticut valley published in 1836, who made

it Jurassic (Lias or Oolitic,) (Ann. Lye. N". Hist. N. Y., vol. iv.) Mr. "W.

C. Redfield added to the facts bearing on this conclusion through discoveries

made m I^ew Jersey and Virginia. Prof W. B. Rogers deduced from the

coal plants of the Richmond beds, the same age for those beds, while ad-

mitting that other beds of the sandstone might be Triassic. Afterwards on

finding the same Posidonia and Cyprida3 in ]^orth Carolina, in each of the

beds in Virginia, in the belt in Pennsylvania near Phenixville, and one plant

(Lyeopodites Wilhamsonis) common to Virginia and Massachusetts, he

suggested that all the beds were probably Jurassic (Am. J. Sci. [2..] six,

123.) Mr. E. Hichcock, Jr., detected recently a fossil plant {Clathropterh

recthisculus, Am. J. Sci. [2,] xx, 22,) near the middle of the sandstone forma-

tion in Massachusetts, and remarks that it indicates the existence of the

Lower -iurassic at that place, and also renders it probable that the Triassic

may be represented in the inferior beds, as is sustained by Prof. Hitchcock.

Prof. Emmons has recently obtained Reptilian Fish, and Molluscan fossils

in JS'orth Carolina, (communicated to the Amer. Assoc, at Albany in August

last,) which are related to those of the Triassic and Jurassic periods. The
amount of evidence as far as now understood therefore tends to sustain the

view that the Period of the sandstone, while it may cover part of the

Triassic, is mainly Jurassic.
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standing in palisades along the Hudson, and diversifyino- tLe

features of New Jersey and parts of Virginia and North Caroh'na.

The trap is a singularly constant attendant on the sandstone

and everywhere bears evidence of having been thrown out soon

after the deposition of the sandstone, or in connection with the

formation of its later beds. Even the small sandstone ref^ion of

Southbury in Connecticut, has its trap.

Thus ended in fire arid violence, and probably in submergence

beneath the sea, the quiet plains of the Connecticut valley, where
lived, as we now believe, the first birds of creation

; kinds that

were nameless, until, some countless ages afterwards, President

Hitchcock tracked them out, found evidence that they were no
unworthy representatives of the feathered tribe, and gave them
and their reptile associates befitting appelations.*

Such vast regions of eruptions could not have been without

eff'usions of hot water and steam, and copious hot springs. And
may not these heated waters and vapors, rising through the

crystalline rocks below, have brought up the copper ores, that

are now distributed, in some places, through the sandstone ?

The same cause, too, may have given the prevalent red color to

the rock, and produced changes in the adjoining granite.

After the era of these rocks, there is no other American record

during the European Jurassic Period.

In the next or Cretaceous Period, the seas once more abound

in animal life. The position of the cretaceous beds around the

Atlantic borders shows that the continent then stood above the

sea very much as now, except at a lower level. The Mississippi

valley, which, from the Silurian, had generally been the region

of deeper waters, was even in cretaceous times occupied to a

considerable extent by the sea,—the Mexican Gulf then reachino-

far north, even high up the Missouri, and covering also a con-

siderable part of Texas and the Rocky Mountain slope.

An age later, the Cretaceous species had disappeared, and the

Mammalian Age (or the Tertiary, its first Period) begins, with a

•wholly new Fauna, excepting, according to Professor Tuomey,

some half a dozen S2:)ecies, about which however there is much
doubt. The continent was not more elevated than in the preced-

* Mr. J. Deane of G-reenfield was also an early explorer of these tracks, and

is now engaged in publishing on the subject, illustrating his memoirs with

plates of great beauty and perfection.

B
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inor aire, and the salt waters of the Mexican Gulf were withdrawn

from the region of Iowa and Wisconsin, so as not to reach beyond

the limits of Tennessee.'*

Two or three times in the course of the Tertiary Period, the

life of the seas was exterminated, so that the fossils of the later

Tertiary are not identical with any in the earliest beds,—ex-

cluding some fish remains, species not confined to the coast

waters. The crust of the earth was still oscillating ; for the

close of the first Tertiary epoch was a time of subsidence ; but

the oscillation or change of level was slight, and by the end of

the Tertiary, the continent on the east stood within a few feet of

its present elevation, while the Gulf of Mexico was reduced

nearly to its present limits.f

I have thus brought this rapid stetch to the close of the Ter-

tiary, having omitted much of great interest, in order to direct

attention to the one grand fact,—that the continent from the

Potsdam sandstone, or before, to the Upper Tertiary, was one in

its progress,—a single consecutive series of events according to a

common law. It is seen, that the great system of oscillations,

due to force pressing or acting from the southeast, which reached

its climax in the rise of the Appalachians, then commenced a

decline. We mark the oscillations still producing great results

* The recent investigations of F. B. Meek and Dr. J. V. Hayden, have

shown (Proe. Acad. Nat. Sci. Philad., viii, 111, 1856,) that while there is

m.\ic\\ fresh-water tertiary in the Nebraska regions and beyond, there is also

about the head waters of the Missouri some marme tertiary. The region

invest'gated lies between the 46th and 49th parallels of North latitude and

the 100th and 108th degrees of longitude: but it is not yet ascertained

whether the body of salt water thus indicated was an isolated area, or an

arm from the Mexican Gulf. The shells, (species of Ostrea, Corbula, and

Ceiiihium) do not satisfactorily fix the age of the tertiary, but suggest, the

authors say, that it may be the older Eocene. They occur in the same beds

with numerous freshwater shells.species of Melania, Physa, Paludina,Cyrena,

and all are such kinds as inhabit fresh and brackish waters. The teitiary

deposits of the Bad Lands, or that part where the bones occur, have afforded

no evidence of salt water origin ; and the same is true of the Lignite beds

of the far north. While therefore the tertiary beds are extensive, the

marine tertiary, indicating the presence of the sea, as far as present know-

ledge goes, is quite limited.

I Naming the North American Tertiary Epochs from prominent localities

as in the Palaeozoic, they are :— 1. The Claiborne, or Older Eocene ; 2. The

VicKSBURQ, or Newer Eocene ; 3. The Yoektown, or Pliocene and Miocene

in one.
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m the Jurassic Period along the whole eastern border from Nova

Scotia to the Carolinas. Less effect appears in the Cretaceous

Period ; and gradually they almost die out as the Tertiary closes,

leaving the Mississippi Valley and the eastern shores near their

present level.

Thus were the great features of Middle and Eastern North

America evolved ; nearly all its grand physical events, includ-

ing its devastations and the alternations in its rochs, were con-

sequent upon this system of development. Moreover, as I have

observed, this system was some way connected with the relative

position of the continent and the oceanic basin.

We need yet more definite knowledge of the Pacific border

of North America to complete this subject. It is in accordance

with the fact that the hiirhest mountains are there, that volca-

noes have been there in action ; and also that, in the Tertiary

Period, elevations of one to two thousand feet took place; and

that immediately before the Tertiary, a still greater elevation of

the Rocky Mountains across from east to west occurred. The

system of changes between the Rocky Mountains and the Pacific

has been on a grander scale than on the Atlantic border, and

also from a different direction,—and this last is an element for

whose influence on the general features we cannot yet make full

allowance.

Through all this time, central British America appears to have

taken little part in the operations ; and what changes there were,

except it may be, in the Arctic regions, conformed to the system

prevailing farther south, for the rocks of the Jurassic Age, like

the Connecticut River sandstone, are found as far north as Prince

Edward's Island, in the Gulf of St. Lawrence.

But the Tertiary Period does not close the history of the con-

tinent. There is another long Period the Post-tertiary,—the

period of the Drift, of the Mastodon and Elephant, of the lake

and river terraces, of the marine beds on Lake Champlain and

the St. Lawrence,—all anterior to the Human Era.

From this time there is a fundamental change in the course of

•operations. The oscillations are from the north, and no longer

from the southeast.

The drift is the first great event, as it underlies the other loose

material of the surface ; and all recognize it as a northern phe-

nomenon, connected with northern oscillations.
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The upper terrace of the lakes and rivers, and also the mariD<?

beds four hundred feet above the level of Lake Champlain, and

five hundred above the St. Lawrence, which have been called

Laurentian deposits, are marks of a Twrtherii depression, as no

one denies. :

The subsequent elevation to the present level again, by stages

marked in the lower river terraces, was also northern^ afiecting

the region before depressed.

The south felt but slightly these oscillations.

There are thus the following epochs in the Post-tertiary :—the

Drift Epoch ; the Laurentian Epoch, an epoch of depression ; the

Terrace Epoch, an epoch of elevation ; three in number, unless the

Drift and Laurentian Epochs are one and the same.

As this particular point is one of much interest in American

Geology, I will briefly review some of the facts connected with

the drift.

The drift was one of the most stupendous events in geological

history. In some way, by a cause as wide as the continent,—

and, I may say, as wide nearly as the world,—stones of all sizes,

to immense boulders of one or two thousand tons weight, were

transported, along with gravel and sand, over hills and valleys,

deeply scratching the rocks across which they travelled. Al-

though the ocean had full play in the many earlier ages, and an

uneaay earth at times must have produced great convulsions, in

no. rock strata, from the first to the last, do we find imbedded

stones or boulders at all comparable in magnitude with the

immense blocks that w^ere lifted and borne along for miles in the

Drift epoch.

Much doubt must remain about the origin of the drift, until

the courses of the stones and scratches about mountain ridges

and valleys shall have been exactly ascertained. The general

course from the north is admitted ; but the special facts proving

or disproving a degree of dependence on the configuration of the

land have not yet been sufiiciently studied.

One theory, the most prevalent, supposes a deep submergence

over New England and the north and west, even to a depth of

four or five thousand feet, and conceives of icebergs as floating

along the blocks of stone, and at bottom scratching the rocks.

Another, that of the Professors Rogers, objects to such a sub-

mergence, and attributes the result to an incursion of the oceaa
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from the north, in consequence of an earthquake movement

beneath the Arctic Seas.

The idea of a submergence is objected to on the ground that

the sea has left no proof of its presence by fossils, sea shore ter-

races or beaches.

Unless the whole continent were submerged, of which there is

no evidence whatever, there must have been in the Post-tertiary

Period an east-and-west line of sea-shore, say across New Jersey,

Pennsylvania, Southern Ohio, and the other States west, or still

farther south ; and yet no such sea-shore marks now exist to

trace its outline, although the ocean must have been a portion of

the same that had laid up the Cretaceous and Tertiaty beds

along the coasts, and, in fact, already contained the oysters and

clams and many other species of Mollusks which now exist.

Can it be, that, contrary to all the ways of the past, such a grand

submergence as this view supposes, placing New England four

thousand feet under water, could have transpired without a sea-

shore record ?

Very many have replied in the afHrmative ; and one able ad-

vocate of this view, who sees no dijSiculty in the total absence

of sea-shore terraces or fossils at all levels above the Laurentiaii

beds, finds in the succeeding epoch sea-shore accumulations in

all the terraces of our rivers. "Why this wonderful contrast?

What withheld the waves from acting like waves in the former

case, and gave unbounded licence in the latter ?

This much, then, seems plain, that the evidence although ne-

gative, is very much like positive proof that the land was not

beneath the sea to the extent the explanation of the drift phe-

nomena would require.

There are other objections to this view of submergence. If

North America were submerged from the southern boundary-line

of the drift far into the Arctic regions, this would have made a

much warmer climate for the continent than now ; if only half-

way, then there is another east-and-west shore line to be traced

out, before the fact of the submergence can he admitted. Again,

we know how the ice, while a glacier, or along a shore of cliffs,

(for all bergs are believed to have once been glaciers,) may re-

ceive upon them or gather up heavy blocks of stone, even a

thousand tons in weight, and bear them off to distant regions, as

now happens in the Northern Atlantic. But we have no reason

to believe that the massy foot of a berg could pick up such blocks
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and carry them twenty miles, to drop them again : and hence

the short distance of travel would prove that the bergs were

made that short distance to the north, and this implies the exist-

ence there of glacier valleys and requires a glacier theory.

But without considering other difficulties, I pass to the inquiry

Whether the lands, if not submerged, were at any higher level

than now \

There is evidence of striking character, that the regions or

coasts over the higher latitudes, in both the northern and south-

ern hemispheres, were once much elevated above their present

condition. The fiords^ or deep coast channels, scores of miles

long, that cut up the coast of Norway and Britain, of Maine,.

Nova Scotia and Greenland, of Western America from Puget's

Sound north, of southern South America from Chiloe south, of

Van Diemen's Land and other southern islands, are all valleys

that could not have been scooped out when filled with the

ocean's waters as now ; that could have been formed only when

the land in those high latitudes, north and south, was elevated till

their profound depths were nearly or quite dry. W^hether this

elevation was in the period of the Post-tertiary has not been pre-

cisely ascertained. But as they are proof of a north-and-south

system of oscillations, the same that was in action in the Drift

epoch, and as the cold that such a change would occasion is not

very distinctly apparent in the Tertiary period, and much less in

the earlier, w© have reason for referrring the greater part of

the elevation to that drift era and for believing that the excavation

of these fiord valleys was then in progress. Both fiords and drift

are alike high-latitude phenomena on all the continents north

and south. The change of climate between the Cretaceous and

Tertiary, and the absence of Tertiary beds north of Cape Cod,,

may have been connected with an incipent stage in this high

latitude movement.

However this be, there is other evidence in the cold of tho

Drift period, of some extraordinary cause of cold. The drift in

Europe and Britain is generally attributed to glaciers and ice-

bergs during a period of greater cold than now ; and the fact of

this greater cold is so generally admitted, that it is common to

speak of it as the glacial period. Professor Agassiz, moreover

has urged for this continent the glacial theory.

In a memoir of great research by Mr. Hopkins of Cambridge,

England, the able author maintains that this glacial cold might
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have been produced over Europe, partly at least, by a diversion

of the Gulf Stream from its present position. He seems in bis

paper to attribute too much effect to the Gulf Stream, and too

little to the prevailing currents of the atmosphere. But, settino*

this aside, it is unfortunate for the hypothesis, that there is no

reason to suppose that America was not then as much in the way
of such a diversion as now. The small changes of level which

the Tertiary and Post-tertiary beds of the Gulf have undergone,

prove that the gate of Darien was early closed, and has since

continued closed. America, as fcicts show, has not been sub-

merged since the Tertiary to receive the stream over its surface.

If it had been, it would have given other limits to her own drift

phenomena ; for it is an important 'fact that these limits in

America and Europe show the very same difference in the cli-

mates or in the isothermals as that which now exists.*

On the question of the drift, w^e therefore seem to be forced

to conclude, whatever the difficulties we may encounter from the

conclusion, that the continent was not submerged, and therefore

that iceberafs could not have been the main drift ao-ents : that the

period was a cold or glacial epoch, and the increase of cold was
probably produced by an increase in the extent and elevation of

northern lands. Further than this, in the explanation of the

drift, known facts hardly w^arrant our going.

If, then, the Drift epo;^li was a period of elevation, it must

have been followed by a deep submergence to bring about the

depression of the continent already alluded t(;, when the ocean

stood four hundred feet deep in Lake Champlain, and a whale

—

for his bones have been found by the Rev. Z. Thompson of Bur-

lington—was actually stranded on its shores ; and when the upper

terraces of the rivers was the lower river flat of the valleys. This

submergence, judging from the elevated sea-beaches and terraces,

was five hundred feet on the St. Lawrence and Lake Champlian

;

eighty feet at Augusta, Maine ; fifty feet at Lubec ; thirty at

* Moreover, the Gulf Stream is known to be a deep current, so deep as

to be turned around to the northward in part by the submarine slopes of

the outer West Indian Islands, and it -would have required a submero-ence

of many hundred feet, and moreover a passage quite across the continent

into the Arctic seis, to have given the stream a chance over the land : arid

even then, if tlie We^t Indian Islands were not also deeply sunk in the oce;m

a large part of the current would still have kept its present track in the

Atlantic.
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Sancoti Head, Nantucket ; over one lumdred at Brooklyn, N. Y.

;

and two hundred to two hundred and fifty in Central New Eng-

land, just north of Massachusetts ; while south, in South Caro-

lina, it was but eight or ten feet.

But whence the waters to flood valleys so wide, and produce

the great alluvial plain constituting the upper, terrace, so im-

mensely beyond the capability of the present streams ? Perhaps

as has been suggested for the other continent, and by Agassiz for

this, from the melting snows of the declining glacier epoch.

The frequent absence of fine stratification, so common in the

material of this upper terrace, has often been attributed to a

glacier origin.

According to this view, the events of the Post-tertiary Period

in this country make a single consecutive series, dependent

mainly on polar or high-latitude oscillations:—an elevation for

the Jirsi or Glacial Epoch ; a depression for the secojid or Lauren-

tian Epoch ; a moderate elevation again, to the present height,

for the third or Terrace Ep)och.

The same system may, I believe, be detected in Europe ; but,

like all the geology of that continent, it is complicated by many
conflicting results and local exceptions ; while North America,

as I have said, is like a single unfolding flower in its system of

evolutions.

There is the grandeur of nature in the simplicity to which

we thus reduce the historical progress of this continent. The

prolonged oscillations of the crust, caused by pressure from the

southeast beneath the Atlantic, which reach on throuo-h the Pa-

Iteozoic ages, producing the many changes of level in the Silurian

and Devonian, still others of greater frequency in the Carboni-

ferous, and then, as in an outburst of long emprisoned energy,

throwing up the range of the Appalachians, with vast effusions

of heat through the racked and tortured crust, next go on de-

clining as the Jurassic and Cretaceous Periods pass, and finally

fade out in the Tertiary. The northern oscillations, perhaps be-

fore in progress, then begin to exhibit their effects over the high

temperate latitudes, and continue to the Human Era. The sink-

ing of Greenland, now going on, may be another turn in the

movement ; and it is a significant fact, that, while we have both

there and in Sweden northern changes of level in progress, such

great secular movements have nowhere been detected on the

tropical parts of the continents.
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In deducing these conclusions, I have only stated in order the

facts as developed by our geologists. Were there time for a

more minute survey of details, the results would stand forth in

bolder characters.

The sublimity of these continental movements is greatly en-

hanced when we extend our vision beyond this continent to

other parts of the world. It can be no fortunate coincidence,

that has produced the parallelism between the Appalachian

system and the grand feature lines of Britain, I^orway, and

Brazil, or that has covered the north and south alike with drift

and fiords. But I will not wander, although the field of study

is a tempting one.

In thus tracing out the fact, that there has been a plan or sys-

tem of development in the history of this planet, do we separate

the Infinite Creator from his works ? Far from it : no more

than in tracing the history of a plant. We but study the method

in which Boundless Wisdom has chosen to act in creation For

we cannot conceive that to act without plan or order is either a

mark of divinity or wisdom. Assuredly it is far from the method

of the God of the universe, who has filled all nature with harmo-

nies ; and who has exhibited his will and exalted purpose as much,

in the formation of a continent, to all its details, as in the ordered

evolution of a human being. And if man, from studying physi-

cal nature, begins to see only a Deity of physical attributes, of mere

power and mathematics, he has but to look within at the combina-

tion of the affections with intellect, and observe the latter reaching

its highest exaltation when the former are supreme, to discover

proofs that the highest glory of the Creator consists in the infini-

tude of his love.

My plan, laid out in view of the limited time of a single ad-

dress, has led me to pass in silence many points that seem to de-

mand attention or criticism ; and also to leave unnoticed the la-

bors of many successful inves' igators.

There are some subjects, however, which bear on general geo-

logy, that should pass in brief review.

I. The rock-formations in America may in general be shown

to be synchronous approximately with beds in the European series

But it is more difficult to prove that castastrophes were synchro-

nous, that is, revolutions limiting the ages or periods.

The revolution closing the Azoic Age, the first we distinctly

observe in America, was probably nearly universal over the globe.
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An epocli of some disturbance between the Lower and Upper

Silurian is recognized on both continents. Yet it was less com-

plete in the destruction of life on Europe than here, more species

there surviving the catastrophe ; and in this country there was

but little displacement of the rocks.

The Silurian and the Devonian Ages each closed in America

with no greater revolutions than those minor movements which

divided the subordinate periods in those ages. Prof. Hall ob-

serves that they blend with one another, and the latter also with,

the Carboniferous, and that there is no proof of contemporaneous

catastrophes giving them like limits here and in Europe.

But after the Carboniferous, came the Appalachian revolution,

one of the most general periods of catastrophe and metamorphism

in the earth's history. Yet in Europe the disturbances were far

less general than with us, and occured along at the beginning and

end of the Permian Period.

From this epoch to the close of the Cretaceous, there were no

contemporaneous revolutions, as far as we can discover. But the

Cretaceous Period terminates in an epoch of catastrophe which

was the most universal on record, all foreign Cretaceous species

having been exterminated, and all American, with a few doubtful

exceptions.* This third general revolution was the prelude to

the Mammalian Age. But there is no time to do this subject

justice, and I pass on,—merely adding, on account of its interest

to those who would understand the first chapter of Genesis, that

there is no evidence whatever in Geology, that the earth, after its

completion; passed through a chaos and a six day's creation at the

epoch immediately preceding man, as Buckland, in the younger

days of the science, suggested, on Biblical, not on Geological,

ground. No one pretends that there is a fact or hint in Geology

to sustain such an idea; on the contrary, it is utterly opposed to it.

II. The question of the existence of a distinct Cambrian sys-

tem is decided adversely by the American records. The Mollusca

in all their grand divisions appear in the subdivisions of the Lo-

wer as well as Upper Silurian, and the whole is equally and alike

the Molluscan or Silurian Age. The term Cambrian, therefore,

if used for fossiliferous strata, must be made subordinate to Si-

lurian.

* This catastrophe may not have been violent ; it may have been ages in

accomplisliment
;
yet it was disastrous to the living tribes over the whole

sphere.
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The Taconic si/stem of Emmons has been supposed by its au-

thor to have a place inferior to tlie Cambrian of Sedgwick, or

else on a level with it. But the investigations of Hall, Mather

and Rogers, and more lately of Logan and Hunt, have shown

that the Taconic slates belong with the upper part of the Lower

Silurian, being, in fact, the Hudson River shales, far from the

bottom of the scale.

HI. The American rocks throw much light on the origin of

coal. Professor Henry D. Rogers, in an able paper on the

American coal-fields, has well shown that the condition of a delta

or estuary for the growth of the coal-plants, admitted even now

by some eminent geologists, is out of the question, unless the whole-

continent may be so called ; for a large part of its surface was

covered with the vegetation. Deltas exist where there are large

rivers ; and such rivers accumulate and flow where there are

mountains. How, then, could there have been rivers, or true del-

tas of much size, in the Coal Period, before the Rocky Moun-

tains or Appalachians were raised? It takes the Andes to make

an Amazon. This remark has a wider application than simply

to the Coal Era.

IV. In this connection, I add a word on the idea that the rocks

of our continent have been supplied with sands and gravel from

a continent now sunk in the ocean. No facts prove that such a

continent has ever existed, and the whole system of progress, as

I have explained, is opposed to it. Moreover, gravel and sands

are never drifted away from sea-shores, except by the very largest

of rivers, like the Amazon ; and with these, only part of thehght-

est or finest detritus is carried far away ; for much the larger

part is returned to the coast through tidal action, which has a

propelling movement shoreward, where there are soundings. The

existence of an Amazon on any such Atlantic continent in Si-

lurian, Devonian, or Carboniferous times, is too wild an hypothe-

sis for a moment's indulgence.

V. The bearings of the facts in American Pah-eontology on the

science, might well occupy another full discourse. I will close

with brief allusions to some points of general interest.

1. The change in the Fauna of the globe as the Age of Man

approaches, is one of the n^.ost interesting facts in the earth's his-

tory. It w^as a change not in the types of the races, (for each

continent retains its characteristic,) but a remarkable dwindling

in the size of species. In North America the Buflalo became
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the successor to the huge Mastodon, Elephant, and the Boothe-

rium
;
the small Beaver to the great Castoroides ; and the exist-

ing Carnivora are all comparatively small.

Parallel with this fact, we find that in South America, as Dr.

Lund observes, where, in the last age before Man, there were the

giant Megatherium and Giyptodon, and other related Edentates,

there are now the small Sloths, Armadillos, and Anteaters.

So, also, on the Oriental continent, the gigantic Lion, Tiger,

Hyena, and Elephant, and other monster quadrupeds, have now
their very interior representatives.

Li New Holland, too, the land of Marsupials, there are Mar-
supials still, but of less magnitude.

2. This American continent has contributed to science a know-
edge^of some of the earliest traces of Reptiles,—the species of the

Pennsylvania coal formation, described by Mr. King and Mr.

Lea, and others from the Nova Scotia coal-fields, discovered by
Messrs. Dawson and Lyell.

It has afforded the earliest traces of birds thus far deciphered in

geological history,—the colossal and smaller waders, whose tracks

cover the clayey layers and sandstone of the Jurassic rocks in

the Connecticut valley. The earliest Cetacea yet known are from

he American Cretaceous beds, as described by Dr. Leidly. And
among the large Mammals which had had posession of the renew-

ed world after the Cretaceous life had been swept away, the

largest, as far as has been ascertained, lived on this continent.

The Palcnsotheria of the Paris Basin, described by Cuvier, were

but half the size of the allied Titanotheria of Nebraska.

But here our boasting ceases, for, as Agassiz has shown, the

present Fauna of America is more analogous to the later Ter-

tiary of Europe than to the existing species of that continent.

In the PaljBOzoic Ages,to theclose of the Coal Period, the Ameri-

cancontinent was as brilliant and perhaps as profuse in its life as any

other part of the world. It was a period, indeed, when the globe

was in g,n important sense a unit, not individualized in its cli-

mates or its distribution of life, and only partially in its seas. But

from this time the contrast is most strikinor.

The whole number of known American species of animals of the

Permia.n,Triassic, JurassicCretaceous,and Tertiary Periods is about

two thousand ; while in Britain and Europe, a territory even

smaller, there were over twenty thousand species. In the Per

mian we have none, while Europe has over two hundred species.
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In the Triassic, none ; Europe, one thousand species. In the Ju-

rassic, (the supposed Triassic here included) sixty
;
Europe, over

four thousand. In the Cretaceous, three hundred and fifty to four

hundred : Europe, five to six thousand. In the Tertiary, hardly

fifteen hundred ; Europe, about eight thousand.

America, since Palaeozoic times, has therefore been eminent

for the poverty of its Fauna.

Again : the Mammalian Age in America, although commenc-

ing with huge Pachyderms, shows little progress afterward. The

larger quadrupeds continue to be mostly herbivorous, and the

Carnivora, the higher group, are few and of comparatively small

size. The Herhivora are still tht tyjncal species. While in Eu"

rope and Asia, at the same time,—that is, in the Post-tertiary,

—

the Carnivora are of great size and ferocity, far exceeding the

largest of modern Lions and Tigers, and they exist in immense

numbers. The single species of Lion described by Dr. Leidy,

from a bone from near Natchez, hardly lessens the contrast.

South America, as has been remarked by Agassiz and others,

sustains the inferior position of America. The huge Sloths, Me-

gatheria, and other Edentates of the South, are even lower in grade

than the ordinary Herbivora, and place that Southern conti-

nent at an inferior level in the scale. Although there were Car-

nivora, they were much smaller than the European. The Eden-

tates are its tyincal species.

The supremacy of the great Oriental continent is, therefore,

most sigTially apparent.

The contrast is still greater with Australia and New Zealand,

whose past and present Fauna and Flora have been well said by

Agassiz and Owen to represent the Jurassic Period,—the pres-

ent era affording Trigonias, Terebratulse, Cestraciout Fishes, and

the Araucarian Coniferse, all Jurassic types, besides Kangaroos

and Moas. Among Mammals, as is well known, the Marsupials^

the lowest of all in the class, are its typical species.

Ever since Palaeozoic times, therefore, the Oriental Continent,

—that is Europe, Asia, and Africa combined,—has taken the

lead in animal life. Through the Reptilian Age, Europe and

Asia had species by thousands, while America was almost unte-

nanted. In the later Mammalian Age, North America was yet

in the shade, both in its Mammals and lower tribes ; South Ame-
rica in still darker shadows ; and Australia even deeper still.

The earth's antipodes were like light and darkness in their zoolo-
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gical contrasts. And was there not in all this a prophetic indica-

tion, which had long been growing more and more distinct, that

the Eastern Continent would be man's chosen birthplace ? that

the long series of living beings, which had been in slow pro-

gression through incalculable ages, would there at last attain its

highest exaltation ? that the stupendous system of nature would

there be opened to its fullest expansion ?

Another of our number has shown in eloquent language how
the diversified features and productions of the Old World conspir-

ed to adapt it for the childhood and development of the race

;

and that, when beyond his pupilage, having accomplished his

rescue from himself and the tyranny of forces around him, and

broken the elements into his service, he needed to emerge from

the trammels of the school-house in order to enjoy his fullest free-

dom of thought and action, and social union. Professor Guyot

observes farther, that America, ever free, was the appointed land

for this freedom and union,—of which its open plains, and oneness

of structure, were a fit emblem ; and that, although long without

signs of progress or hope in its future, this land is to be centre of

hope and light to the world.

In view of all these arrangements, man may well feel exalted.

He is the last of the grand series. At his approach, the fierce

tribes of the earth drew back, and the race dwindled to one-fourth

its bulk and ferocity,—the huge Mastodons, Lions, and Hyenas

yielding place to other species, better fit to be his attendants, and

more in harmonv v/ith the new creation. Partaking of the Divine

image, all nature pays him tribute ; the universe is his field of

study ; an eternity his future. Surely it is a high eminence on

which he stands.

Yet he is only one of the series ; one individuality in the vast sys-

tem. How vain the philosophy which makes the creature the

God of nature, or nature its own author ! Infinitely beyond man,

infinitely beyond all created things, is that Being with whom this

system, and the combined systems of immensity, were as one pur-

pose of His will.*

* This Address, exclusive of the notes, is cited from the Proceedings of

the Amer. Assoc. IXth Meeting at Providence, R. I. It was delivered

by the author on retiring from the duties of President.



ARTICLE LVII.— On the several species of Squirrels inhah-

iting the British Provinces,

Description of the Genus.

GENUS SCIURUS.

—

Linn., Krxleb., Cuv., Geoff., Illiger.

Dental Formula.

Incisive^ | ; Canine^ g—g ; Molar |—| or |—J = 20 or 22.

Body elongated ; tail long and furnislied with hairs ; head

large; ears erect; eyes projecting and brilliant; upper lip divided.

Four toes before, with a tubercle covered by a blunt nail ; five

toes behind. The four grinders, on each side the mouth above

and beneath, are variously tuberculated ; a very small additional

one in front, above, is in some species permanent, but in most

cases drops out when the young have attained the age of from six

to twelve weeks. Mammje, eight ; two pectoral, the others ab-

dominal.

The squirrel is admirably adapted to a residence on trees, for

which nature has designed it. Its fingers are long, slender and

deeply cleft, and its nails very acute and greatly compressed; it is

enabled to leap from branch to branch, and from tree to tree,

clinging to the smallest twigs, and seldom missing its hold. When
this happens to be the case, it has an instinctive habit of graspincr

in its descent at the first object which may present itself, or if

about to fall to the earth, it spreads itself out in the manner of

the flying squirrel, and thus by presenting a greater resistance to

the air, is enabled to reach the ground without injury, and recover

itself so instantaneously, that it often escapes the teeth of the dog
that watches its descent, and stands ready to seize upon it at the

moment of its fall. It immediately ascends a neighbouring tree,

emitting very frequently a querulous bark, which is either a note

of fear or of triumph.

Although the squirrel moves with considerable activity on the

ground, it rather runs than leaps ; on trees, however, its activity

and agility are surprising, and it is generally able to escape from

its enemies, and conceal itself in a few moments, either among
the thick foliage, in its nest, or in a hollow tree. The squirrel

usually conveys its food to the mouth by the fore-paws. Nuts,

and seeds of all kinds, are held by it between the rudimental

thumbs and the inner portions of the palms. When disturbed or

alarmed, it either drops the nut and makes a rapid retreat, or seiz-

es it with the incisors, and carries it to its hole or nest.
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All our American species of this genus, as far as we Lave been

able to become acquainted with their habits, build their nests

either in the fork of a tree, or on some secure portion of its branch-

es. The nest is hemispherical in shape, and is composed of

sticks, leaves, the bark of trees, and various kinds of mosses and

lichens. In the vicinity of these nests, however, they have a still

more secure retreat in some hollow tree, to which they retire in

cold or in very wet weather, and where their first litter of young

is generally produced.

Several species of squirrels collect and hide away food during

the abundant season of autumn, to serve as a winter store. This

hoard is composed of various kinds of walnuts and hickory nuts,

chesnuts, chinquepins, acorns, corn, &c., which may be found in

their vicinity. The species, however, that inhabit the Southern

portions of the United States, where the ground is seldom covered

with snow, and where they can always derive a precarious support

from the seeds, insects, and worms, which they scratch up among

the leaves, &c., are less provident in this respect ; and of all our

species, the chickaree, or Hudson's Bay squirrel (Sc. Hudsonius)

is by far the most industrious, and lays up the greatest quantity

of food.

In the spring, the squirrels shed their hair, which is replaced

bv a thinner and less furry coat ; during summer their tails are

narrower and less feathery than in autumn, when they either re-

ceive an entirely new coat, or a very great accession of fur ; at

this season also, the outer surfaces of the ears are more thickly

and prominently clothed with fur than in the spring and summer.

Squirrels are notorious depredators on the Indian corn fields of

the farmer, in some portions of our country, consuming great

quantities of this grain, and by tearing ofl" the husks, exposing an

immense number of the unripe ears to the mouldering influence

of the dew and rain.

The usual note emitted by this genus is a kind of tremulous

querulous bark, not very unlike the quacking of a duck. Although

all our larger squirrels have shades of difi"erence in their notes,

which will enable the practised ear to designate the species even

before they are seen, yet this difl'erence cannot easily be described

by words. Their bark seems to be the repetition of a syllable five

or six times, quack-quack-quack-quack-qua—commencing low,

gradually raising to a higher pitch, and ending with a drawl on

the last letter in the syllable. The notes, however, of the smaller
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Hudson's Bay squirrel, and its kindred species existing on the

Rocky Mountains, differ considerably from those of the larger

squirrels ; they are sharper, more rapidly uttered, and of longer

continuance ; seeming intermediate between the bark of the latter

and the chipping calls of the ground-squirrels, (Tamias.) The

barking of the squirrel may be heard occasionally in the forest

during all hours of the day, but is uttered most frequently in the

morning and afternoon. Any sudden noise in the woods, or the

distant report of a gun, is almost certain, during fine weather, to

be succeeded by the barking of the squirrel. This is either a note

of playfulness or of love. Whilst barking it seats itself for a few-

moments on a branch of a tree, elevates its tail over its back to-

wards the head, and bending the point backwards continues to

jerk its body, and elevate and depress the tail at the repetition of

each successive note. Like the mocking bird and the nightingale,

however, the squirrel, very soon after he begins to sing, (for to his

own ear, at least, his voice must be musical,) also commences

skipping and dancing ; he leaps playfully from bough to bough,

sometimes pursuing a rival or his mate for a few moments, and

then reiterating with renewed vigour his querulous and monoto-

nous notes.

One of the most common habits of the squirrel is that of dodg-

ing around the tree when approached, and keeping on the oppo-

site side, so as to completely baffle the hunter who is alone.

Hence it is almost essential to the sportsman's success, that he

shoulii be accompanied by a second person, who, by walking

slowly round the tree on which the squirrel has been seen, and

beating the bushes, and making a good deal of noise, causes him

to move to the side where the gunner is silently stationed, wait-

ing for a view of him to fire. When a squirrel is seated on a

branch, and fancies himself undiscovered, should some one ap-

proach, he immediately depresses his tail, and extending it along

the branch behind him, presses his body so closely to tlie bark,

that he frequently escapes the most practised eye. Notwithstand-

ing the agility of these animals, man is not their only, nyr even

their most formidable enemy. The owl makes a frequent meal of

those species which continue to seek their food late in the evening

and early in the morning. Several species of hawks, especially the

red-tailed, (Buteo horealis,) and the red-shouldered, (Buteo linea-

tus,) pounce upon them by day. The black snake, rattle snake,

and other species of snakes, can secure them ; and the ermine, the

c
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fox, and the wild cat, are incessantly exerting their sagacity in

lessening their numbers.

The generic name Sciurus is derived from the Latin scivriis, a

squirrel, and from the Greek skiouros, from sHa, a shade, and

oura, a tail.

There are between sixty and seventy species of this genus known

to authors ; about twenty well determined species exist in North

America. {Aud & Bach.)

There are only three species of the above described genus

known in Canada, namely the Red Squirrel, Sciurus Hudsonius^

the Black Squirrel, Sciurus niger, and the northern G-ray

Squirrel, Sciurus migratorius. We mean by the above, that

only these three of our small quadrupeds properly belong to the

group, technically designated by the generic name here given.

There are others, such as the small striped Squirrel or Chip Muck

and the Flying Squirrel, which, although closely related to Sciurus

proper, and bearing the same common name, yet are considered

sufficiently distinct to be otherwise classified. The former is

therefore placed in the genus Tamias, and the latter in that of

Fteromys, both of which we shall have occasion to describe here-

after.

The Gray Squirrel.

The Gray Squirrel Sciurus migratorius^ is about twenty-two

inches in length, the body being twelve inches, and the tail without

the long terminal hairs ten. The colour varies greatly, but in

general, the true grey variety has the sides neck and hips light

gray, the nose, cheeks, a space round the eyes, the upper surface of

the feet, and a stripe along the sides, yellowish brown. On the

back, there is an obscure stripe of brown. The hairs for one half

of their length at base are dark cinerous, then a narrow mark of

black, and are tipped with white. There is a variety which has

the whole upper surface dark brownish black. It is often found

in the same nest whicli contains the family of the gray parents.

This species constructs its nest of small branches, twigs, leaves

and moss, in the fork of a tree, or in some convenient place upon

a large branch. The materials are not sought upon the ground,

but in the tree top, where both male and female employ themselves

actively all day long, breaking off the dry twigs, and even gnawing

through the small green branches. The young are brought forth

in May or June, and soon attain sufficient size and strength to
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leave tlie nest. The whole of the young family may be often seen

clinging around or playing about the same tree, and when alarm-

ed, all run into some small hole and disappear ; sometimes one

may be seen with his head at the hole curiously watching the

intruder upon their sports.

The Gray Squirrel it is said does not lay up a hoard of winter

provisions. It is known to feed on the larvae of various species

of insects, but its principal food consists of nuts, seeds and

grain. The hard shell of the hickory nut aflfords no protection

to the embryo tree within, against the sharp incisors of this

squirrel. The animal first gnaws off the thick pericarp of the

nut and then makes a small hole in the thinnest part of the shell

immediatel}'' over the kernel, through which it is all completely

extracted. This i^ performed in an incredibly short space of

time, and one squirrel will soon destroy what in course of time

might have grown into a forest of some acres in extent. It is

particularly fond of young Indian corn, and squirrel hunts got up

by the farmers in retaliation are too well known to need any

description here.

The enemies of this species are the fox, weasel, lynx, red tailed

hawk, &c. The latter, when unaccompanied by his mate, finds

it no easy undertaking to accomplish the capture, as the nimble

squirrel twists and dodges around the tree or large branch so

quickly that the hawk, after an hour's baffling, is forced to retire

from sheer exhaustion. It is said, however, that these birds some-

times hunt in couples, and then the squirrel falls an easy prey, as

in dodging away from one of his pursuers he often springs within

reach of the talons of the other. This animal is remarkable for

the extent of its migrations, which appear to have been more
frequent in former times than at present.

Audubon says, " the farmers in the Western wilds regard them
with sensations which may be compared to the anxious apprehen-

sions of the Eastern nations at the flight of the devouring locust.

At such periods, which usually occur in autumn, the squirrels

congregate in different districts of the far North-west ; and in irre-

gular troops make their way instinctively in an eastern direction.

Mountains, cleared fields, the narrow bays of some of our lakes

or our broad rivers, present no unconquerable impediments. On-

ward they come, devouring on their way every thing that is suit-

ed to their taste, laying waste the corn and wheat-fields of the

farmer ; and as their numbers are thinned by the gun, the dog
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and the club, others fall in and fill up the ranks, till they occasian

infinite mischief, and call forth more than empty thi'eats of ven-

geance. It is often inquired, how tlii-se little creatures, that on

common occasion have such an instinctive diead of water, are ena-

bled to cross broad and rapid rivers, like the Ohio and Hudson

for instance. It has been asserted by authors, and is believed by

many, that they cany to the shore a suitable piece of baik, and

seizing the opportunity of a favourable breeze, seat themselves

upon this substitute for a boat, hoist their broad tails as a sail, and

float safely to the opposite shore. This, together with many other

traits of intelligence ascribed to this species, we suspect to be apo-

cryphal. That they do migrate at irregular, and occasionally at

distant periods, is a fact sufficiently etablished ; but in the only

two instances in which we had opportunities of witnessing the mi-

grations of these squirrels, it appeared to us, that they were not

only unskilful sailors but clumsy swimmers. One of these occa-

sions, (as far as om* recollection serves us) was in the autumn of

1808 or 1809; troops of squirrels suddenly and unexpectedly

made their appearance in the neighbourhood ; among them were

varieties not previously seen in those parts ; some were broadly

striped with yellow on the sides, and a few had a black stripe on

each side, bordered with yellow or brown, resembling the stripes

on the sides of the Hudson's Bay squirrel, i^S. Hudsonius.) They

swam tbe Hudson in various places between Waterford and Sara-

toga ; those which we observed crossing the river were swimming

deep and awkwardly, their bodies and tails wholly submeiged
;

several that had been drowned were carried dow^nwards by the

stream, and those which were so fortunate as to reach the oppo-

site bank were so wet and fatigued, that the boys stationed there

with clubs found no difficulty in securing them alive or in killing

them. Their migrations on that occasion did not, as far as we

could learn, extend farther eastward than the mountains of Ver-

mont ; many remained in the county of Rensselaer, and it was

remarked that for several years afterwards squirrels were far more

numerous there than before. It is doubtful whether any ever re

t:urn to the west, as findino; forests and food suited to their taste

and habits, they take up their permanent residence in their newly

explored country, where they remain and propagate their species,

until they are gradually thinned oflf by the increase of inhabitants,

new clearings, and the dexterity of the sportsmen around them.

The other instance occurred in 1819, when we were descending
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tlie Oliio river in a llit-boat, or ark, cliiefiy vvitli tlie intention of

seekino- lor birds then unknown to us. About one hundred miles

below Cincinnati, as we were floating down the stream, we observ-

ed a larg(^ number of sijuirrels swimming- across the river, and

we c-oiitinued to see them at various places, until we had nearly

reached Smithland, a town not more than about one hundred

miles above the mouth of the Ohio.

At times they were strewed, as it were, over tlie surface of the

water, and some of them beino- fatiiifued souo-ht a few moments*

rest on our lonir " steering oar, " which hung into the water in a

slanting direction over the stern of our boat. The boys, along the

shores and in boats were killing the squirrels with clubs in great

numbc-rs, although m(^st of them got safe across. After they had

reached the shore, we saw some of them trimming their fur on the

fences or on loQfs of drift-wood.

We kept some of these squirrels alive ; they were fed with

hickory nuts, pecans, and ground or pea-nuts, [Arachls hypo cea^

Immediately after eating as much as sufficed for a meal, they hid

away the remainder beneath the straw and cotton at the bottom

of their cage in a little heap. A very tame and gentle one we

had in a ro<jm at Shippingport, near Louisville, Kentucky, one

night ate its way into a bureau, in which we had a quantity of

arsenic in powder, and died next morning a victim to curiosity or

appetite, probably the latter, for the bureau also contained some

wheat.

Geographical Disthibution. — Occurs as far north as the

Hudson's Bay ; in Upper Canada, along the St. Lawrence and

westward. Never seen in the valley of the Ottawa; does not exist

in Lower Canada nor in the Southern States, nor as far west as the

Rocky Mountains.

THE BLACK SQUIRREL.

SciURUs Niger.—Linn.

" Head a little shorter and more arched than that of the

' Northern gi'^y squirrel ; incisors compressed, strong, and of a

deep orange colour anteriorly ; ears elliptical and sliglitly rounded

at the tip, thickly clothed with fur on both surfaces, the fur on

the outer surface extending three lines beyond the margin ; there

are, however, no distinct tufts ; whiskers a little longer than the

heal ; tail long, not very distichous, thickly clothed with mode"

rately close hair ; the fur is softer than that of the Nortliern
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gray squirrel ;" colour black, with a few white tufts of hair

interspersed.

This species is found all along the St. Lawrence and great

lakes, but only occasionally in the valley of the Ottawa. It does

not occur in Lower Canada, Nova Scotia or New Brunswick,

There appears to be some doubt as to the extent of territory

west of the lakes, over which the range of this squirrel extends,

some authors having confused the subject by describing animals

as occurring in various places in the west, which cannot be distin-

guished by the descriptions from the black variety of the gray
.

squirrel. The habits do not appear to be different from those

of S'. Migratorius^ and it is a somewhat larger species.

The black squirrel was unknown in the neighbourhood of the

City of Ottawa for more than thirty years after the place became

inhabited by the white men, and although of late a few are seen every

year, yet still they cannot be said to have regularly established

themselves in that thriving quarter. It appears to us, that it is to

the settlement of the tract of country lying between the St.

Lawrence and the Ottawa that the appearance of this species

upon the banks of the latter stream must be attributed. la

Western Canada they are at times exceedingly numerous.

THE RED SQUIRREL.

SciURUS HuDsoNius.

—

Pennant.

This species is a third smaller than the gray squirrel, tail

shorter than the body, ears slightly tufted, colour, reddish above^

white beneath. It has only four molar teeth in the uppei' jaw

on each side, while many of the other species have five. The

forehead is slightly arched ; the nose obtuse ; eyes of moderate

size ; ears, broad rounded, clothed on both sides with short hairs,

not distinctly tufted like those of the European squirrel, to which

it has been referred, although the hairs when the animal has its

winter pelage, project beyond the margins and resemble titfts
;

whiskers a little longer than the head ; the body presents the

appearances of lightness and agility
; the tail is somewhat depress-

ed, and linear, not as bushy as in most other squirrels, but capable

of a distichious arrangement ; limbs robust ; claws, compressed

sharp, slightly hooked; third toe a little the longest; palms and

under surface of the toes naked ; soles of hind feet clothed with

hairs, except on the tubercles at the root of the toes
"



Squirrels of B, America. 439

The colour is deep reddish brown on the whole of the upper

surface lips, chin, throat, inside of legs and belly white. There

is sometimes a black line running from near the shoulders along

the sides to near the thighs.

It is in some parts of the country called the Chickaree, and its

habits are thus sketched by the learned authors of the quadrupeds

of America.

" The Hudson's Bay squirrel is fearless, and heedless, to a great

degree, of the presence of man ; we have had one occasionally

pass through our yard, sometimes ascending an oak or a chesnut,

and proceeding leisurely through our small woody lawn. These

little animals are generally found singly, although it is not un-

common for many to occupy the same piece of wood-land, if of

any extent. In their quick, graceful motions from branch to

branch, they almost remind one of a bird, and they are always

neat and cleanly in their coats, industrious, and well provided for

the cold of winter.

" In parts of the country, the Chickaree is fond of approaching

the farmers store houses of grain, or other products of the fields,

and occasionally it ventures even so far as to make a nest for itself

in some of his out-buildings, and is not dislodged from such snug

quarters without undergoing a good deal of persecution.

" One of these squirrels made its nest between the beams and

the rafters of a house of the kind we have just spoken of, and find-

ing the skin of a peacock in the loft, appropriated the feathers to

compose its nest, and although it was destroyed several times, to

test the perseverance of the animal, it persisted in re-constructing

it. The Chickaree obtained this name from its noisy chattering

note, and like most other squirrels, is fond of repeating its cries

at frequent intervals. Many of the inhabitants of our Eastern

States refuse to eat squirrels of any kind, from some prejudice or

other ; but we can assure our readers that the flesh of this s})ecies,

and many others, is both tender and well-flavoured, and when

nicely broiled, does not require a hunter's appetite to recom-

mend it.

"The habits of this little squirrel are, in several particulars, pe-

culiar ; whilst the larger gray squirrels derive their sustenance

from buds and nuts, chiefly inhabit warm or temperate climates,

and are constitutionally fitted to subsist during winter on a small

quantity of food, the Chickaree exhibit the greatest sprightliness

and activity amidst the snows and frosts of our Northern regions
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and consequently is obliged, during the winter season, to consume

as great a quantity of food as at any other. Nature has, there-

fore, instructed it to make provision in the season of abundance

for the long winter that is approaching; and the quantity of nuts

and seeds it often lays up in its store-house, is almost incredible-

On one occasion we were present, when a bushel and a half of

shell-baiks [Carya alba,) and chesnuts, were taken from a hollow

tree occupied by a single pair of these industrious creatures ; al-

though generally the quantity of provision laid up by them is con-

siderably less. The Chickaree has too much foresight to trust to

a single hoard, and it often has several, in difterent localities

among the neighbouring trees, or in burrows dug deep in the

earth. Occasionally these stores are found under leaves, beneath

logs, or in brush-heaps, at other times they are deposited in holes

in the ground ; and they are sometimes only temporarily laid by

in some convenient situation, to be removed at leisure. When,

for instance, nuts are abundant in the autumn, large quantities in

the green state, covered by their thick envelope, are collected in

a heap near the tree whence they have fallen ; they are then co-

vered up with leaves, until the pericarp, or thick outer covering,

either falls olf or opens, when the Squirrel is able to carry off the

nuts more conveniently. In obtaining shell-barks, butter-nuts,

{Juglatis cinerea) chesnuts, hazelnuts, ttc, this squirrel adopts the

mode of most of the other species. It advances as near to the

extremity of the branch as it can with safety, and gnaws off that

portion on which the nuts are dependent. This is usually done

early in the morning, and the noise occasioned by the falling of

large bunches of chesnut burrs, or clusters of butter-nuts, hickory,

or beech-nuts, thus detached from the parent stem, may be heard

more than a hundred yards off. Some of the stems attached to

the nuts are ten inches or a foot in leui^th. After havino- thrown

down a considerable quantity, the squirrel descends and drags

them into a heap, as stated above.

" Sometimes the hogs find out these stores, and make sad havoc

in the temporary depot. But Providence has placed much food

of a different kind within reach of the red-squirrel during winter.

The cones of many of our pines and firs in high northern latitudes

are persistent during winter ; and the Chickaree can be supported

by the seeds they contain, even should his hoards of nuts fail.

This little squirrel seems also to accommodate itself to its situa-

tion in another respect. In Pennsylvania, and the southern part
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of New York, where the winters are comparatively mild, it is very

commonly satisfied with a hollow tree as a winter residerce ; but

in the latitude of Saratoga, N. Y., in the northern part of Massa-

chusetts, in New Hampshire, Maine, Canada, and farther north, it

usually seeks for additional protection from the cold, by forming

deep burrows in the earth. Nothing is more common than to

meet with five or six squirrel holes in the ground, near the roots

of some white pine or hemlock ; and these retreats can be easily

found- by the vast heaps of scales from the cones of pines and firs,

which are in process of time accumulated around them. This

species can both swim and dive. We once observed some lads

shaking a red-squirrel from a sapling that grew on the edge of

a mill-pond. It fell into the water, and swam to the opposite

shore, performing the operation of swimming moderately well,

and reminding us by its movements of the meadow-mouse, when

similarly occupied. It was " headed " by its untiring persecutors,

on the opposite shore, where on being pelted with sticks, we notic-

ed it diving two or three times, not in the graceful curving man-
ner of the mink, or musk-iat, but with short and ineffectual plung-

es of a foot or two at a time.

"We have kept the Chickareein cages, but found it less gentle,

and more difficult to be tamed than many other species of the

genus.

" RicHARDSox informs us that in the fur countries, " the Indian

boys kill many with the bow and arrow, and also take them occa-

sionally with snares set round the trunks of the trees which they

frequent. " We have observed that during winter a steel-trap

baited with an ear of corn, (maize,) placed near their biffrows at

at the foot of la'-ge pine or spruce trees, will secuie them with the

greatest ease.

" The limits of the northern range of this species are not precise-

ly determined, but all travellers who have braved the snows o^

our Polar regions, speak of its existence as far north as their jour-

neys extended. It has been observed in the 68th or 69tli parallel

of latitude
;

it also exists in Labrador, Newfoundland and Canada.

It is the most common species in New England and New York,

and it is by no means rare in Pennsylvania and New Jersey, espe-

cially in the hilly or mountainous portions of the latter state. It

is seen, in diminished numbers, in the mountains of Virginia, al-

though in the alluvial parts of that State, it is scarcely known ; as

we proceed southwardly, it becomes more rare, but still continues
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to be met with on the hiijliest mountains. The most southern

locality to which we have traced it, is a high peak called the

Black mountain, in Buncombe county, N. Carolina. The woods

growing in that elevated situation are in some places wholly com-

posed of balsam-fir trees, (Abies balsamea,) on the cones of which

these squirrels feed. There this little animal is quite common,

and has received a new English name, viz., that of " Mountain

boomer." Toward the west we have traced it to the mountains

of Tennessee ; beyond the Rocky mountains, it does not exist. In

the Russian settlements on the Western coast, it is replaced by

the Downy Squirrel, [Sc. lanugmosus.) In the vicinity of Colum-

bia, and for several hundred miles alonof the mountains South of

that river, by Richardson's Columbian squirrel ; and in the

mountainous regions bordering on California, by another small

species much resembling it, which we hope, hereafter, to present

to our readers.
ft

" Although this species from its numbers and familiarity, as well

as from its general diftusion, has been longer known than any

other of our squirrels, and has been very frequently described, it

has, with few exceptions, retained its name of Hudsonius. Erx-

LEBEN supposed it to be only a variety of the common squirrel,

>S^. vulgaris, of Europe, and so describes it. The Sciurus Hudso-

nius of Gmelin is a flying squirrel, (Pterom^s sabrinus,) and the

Carolina gray squirrel, which in Shaw's General Zoology, vol. ii.,

p. 141, is given as a variety of Sciurus Hudsonius, is our own

species, (Sc. Carolinensis). This species was unknown to Lin-

naeus. Pallas appears to have been the first author, who gave

the specific name oi Hudsonius, (see Pall. Glir. p. 377, a. d. 1786,

and Gmelin, in 1788, adopted his name.)

"In examining the form, and inquiring into the habits of this

species ; we cannot but observe a slight approach toTAMiAs, and a

more distant one to Spermophilus. Its ears are placed farther back

than in the squirrels generally, its tail is only sub-distichous, and

withal it often digs its own burrow, and lives indiscriminately in

the ground and on trees. In all these particulars it appears, in

connexion with the Downy squirrel, [Sc. lanuginosus,) to form a

connecting link between SeiURUs and Tamias. It has, however,

no cheek pouches, and does not carry its food in its cheeks in the

manner of the Tami.e and Spermophili, but between its front

teeth, like the rest of the squirrels."
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ARTICLE LVIIL

—

On the great Horned Owl, Bubo Virginianus^

GENUS BUBO.—CuviER.

Generic Characters.

Bill short, stout, broader than higli at the base, compressed
toward the upper end

; upper mandible with its dorsal line curved
from the base, the edges with a slight festoon, the tip trigonal, very-

acute
;

lower mandible with the dorsal line convex, the tip

obliquely truncate ; nostrils broadly elliptical, aperture of ear

elliptical, less than half the height of the head, without opercu-

lum
;

feet of ordinary length
; tarsi and toes feathered

; Plumao-e
full and very soft ; facial disks complete ; a tuft of elongated
feathers on eacli side of the crown of the head

; wings ample
the first quill short, the fourth longest ; tail of ordinaiy leno-th>

rounded*
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The Great Horned Owl.

Buho Virginianus.

This beautiful and majestic bird was called by Buffon, Due de

Virginie; by the Cree Indians, Netowky—Oraeesew, and according

Xt) Sir John Rit:hardson, by the Indians of the plains of the Sas-

catchewan, Otowack Oho. The savages it is said hold it in great

respect, as a bird of evil omen, and carry this superstition so far

as to be displeased with any one who imitates the unearthly hoot-

ings of ihis midnight marauder.

Wilson, who never looses an opportunity of pleading affection-

nately for his Owls and Woodpeckers, remarks that there is some-

thing in the character of the Owl so recluse, solitary and myste-

rious, something so discor<lant in the tones of its voice, heard

only amid the silence and gloom of night, and in the most lonely

and sequestered situations, as to have strongly impressed the

minds of mankind in general with sensations of awe and abhor-

rence of the whole tribe. The poets have indulged freely in this

general prejudice ; and in their descriptions and delineations of

midnight storms and gloomy scenes of nature, the Owl is gene-

rally introduced to heighten the picture. Ignorance and supersti-

tion in all ages and in all countries listen to the voice of the Owl,

and even contemplate its physionomy with feelings of disgust and

a kind of fearful awe. The priests or conjurors among some of

our Indiati nations, have taken advantage of the reverential honor

for this bird, and have adopted the great Horned Owl, the subject

of the present account, as the symbol or emblem of their office.

" Among the Creeks, the junior priests or students constantly

wear a white mantle, and have a great Horned Owl skin, cased

and stutled very ingeniously, so well executed as almost to appear

like the living bird, having large sparkling glass beads, or buttons

fixed in the head for eyes. This insignia of wisdom* and divina-

tion they wear sometimes as a crest on the top of the head ; at

other times, the imao-e sits on the arm or is borne in the hand.

These bachelors are also distinguished from other people by their

taciturnity, grave and solemn countenance, dignified step, and

singing to themselves songs or hymns in a low sweet voice, as

they strole about the town.

Nothing is a moi-e effectual cure for superstition than a know-

ledge of the general laws and productions of nature, no more

forcibly leads our reflections to the first great self existent cause
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of all, to whom our reverential love is then humbly devoted, and

not to any of his dependent creatures, with all the gloomy Habits

and ungracious tones of the Owl, there is nothing in this bird

supernatural or mysterious, or more than that of a simple bird of

prey, formed for feeding by night, like many other animals, and of

reposing by day. The harshness of its voice occasioned by the

width and capacity of its throat, may be intended by heaven as

an alarm and warninor to the birds and animals on which it preys,

to secure themselves from danger. The voices of all carnivorous

birds and animals are also observed to be harsh and hideous,

probably for this very purpose."

A good specimen of the great Horned Owl, taken in winter

when his plumage is in its most full state of* thickness and soft_

ness, is one of the most handsome of American birds. The

length is nearly two feet ; the long plume like tufts, or horns as

they are called, several inches in length, and the whole body

richly barred and variegated with white, brown and tawney

colours. The eyes are large yellow, flashing with a golden light

when excited, and the whole bearing fearless and noble.

This species lives retired in the most secluded recesses of the

forest, but often sallies forth at night on a tour of inspection,

around thebarn where now and then some unlucky fowl becomes his

prey. His strength is sufficiently great to enable him to capture

and destroy birds several times his own bulk, and consequently

the common barn fowls are easily carried away to his haunt in the

woods. Wild turkeys, mallards, guinea fowls, young rabbits,

hares, squirrels, mice, partridges, and small birds of all kinds,

furnish him with subsistence, and as he hunts while others sleep,

no doubt his larder is generally well supplied.

The great Horned Owl begins to pair early in spring, the nest

is very long, and built upon a large branch usually, at no great dis-

tance from the trunk of the tree. It is composed externally of

crooked sticks, and is lined with coarse grasses and some feathers.

The whole measures nearly three feet in diameter ;
the eggs, which

are from three to six, are almost globular in form, and a dull

white colour. The male assists the female in sitting on the eggs.

Only one brood is raised in a season. The young remum m
the nest until fully fledged, and afterwards follow the parents

for a considerable time, uttering a mournful sound to induce

them to supply them with food. They acquire the full plu-

mage of the old birds in the first spring, and until then, are con-
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siderably lighter, with more dull buff in their tints. The nest

is sometimes made in the hollows of large partially decayed trees,

and occasionally in the fissures of rocks. In these cases very

little preparation is made previously to the laying of the eggs.

" The flight is elevated, rapid and graceful. It sails with

apparent ease ; and in large circles, in the manner of an eagle,

rises and descends without the least difhculty, by merely inclining

its wings or its tail as it passes through the air. Now and then

it glides silently close over the earth, with incomparable velocity,

and drops, as if shot dead, on the prey beneath. At other times,

it suddenly alights on the top of a fence stake, or a dead stump,

shakes its feathers, arranges them, and utters a shriek so horrid

that the woods around echo to its dismal sound. Now it seems

as if you heard the barking of a cur dog ; again, the notes are so

rough and mingled together, that they might be mistaken for the

last gurglings of a murdered person, striving in vain to call for

assistance, at another time, when not more than fifty yards

distant, it utters its more usual hoo, hoo, hoo-e^ in so peculiar an

under tone, that a person unacquainted with the notes of this

species might easily conceive them to be produced by an owl

more than a mile distant. During the utterance of all these

unmusical cries, it moves its body and more particularly its head,

in various ways, putting them into positions, all of which appear

to please it much, however grotesque they may seem to the eye

of man. In the interval following each cry, it snaps its bill, as if

by way of amusement ; or, like the wild boar sharpening the

edges of his tusks, it perhaps expects that the action will whet its

mandibles.

It roosts by day in thick branching trees, its body being erect,

its plumage closed, its tufted head feathers partially lowered, and

its head half-turned and resting on one shoulder.

When the sun shines brightly, this bird is easily approached

;

but if the weather be cloudy, it rises on its feet at the least noise,

erects the tufts of its head, gives a knowing kind of nod, flies off

in an instant, and generally proceeds to such a distance, that it is

difiicult to find it again. When wounded, it exhibits a revengeful

tenacity of spirit, scarcely surpassed by any of the noblest of the

Eagle tribe, disdaining to scramble away like the barred Owl, but

facing its enemy with undaunted courage, protruding its powerful

talons, and snapping its bill, as long as he continues in his

presence. On these occasions, its large goggle eyes are seen to
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open and close in quick succession, and the feathers of its body,

being raised, swell out its apparent bulk to nearly double the

natural size. " This bird is found all over the United States and
the British Provinces, from Texas to the Artie regions. They are

frequently caught in traps set for other animals in Canada or

otherwise killed, and when a bird strictly nocturnal in its habits

is thus often met with it may be considered abundant.

DESCRIPTION.

Upper part of the head brownish black, mottled with light

brown, the tufts of the same colours, margined with brown
; face

brownish red, with a circle of blackish brown ; upper parts

iindulatingly banded and minutely mottled with brownish black

and yellowish red, behind tinged with grey
; wings and tail lio-ht

brownish yellow, barred and mottled with blackish brown and
light brownish red ; chin white ; upper part of throat light

reddish, spotted with black, a band of white across the middle of

the fore neck ; its lower part and the breast light yellowish red

barred with deep brown, as are the lower parts generally
; several

longitudinal brownish black patches on the lower fore neck •

tarsal feathers light yellowish red, obscurely barred.

Male 23, 56. Female, 25, 60.

Synonims^ great Horned Owl, Striae Virginiana, of Wilson
in American ornithology, and by other authors.

ARTICLE LIX. The Snowy Day Owl. Surnia Nyctea.

Genus Surnia.—(Dumeril.)

Generic Characters.—Bill very short, strong, its upper out-

line decurved from the base
;
lower mandible abruptly rounded

with a sinus on each side. Nostrils elliptical, rather laro-e. A-
perture of ear elliptical, simple, not more than half the heio-ht of
the head. Feet strong

;
tarsi very short or of moderate leno-th.

Plumage rather dense ; facial disks, incomplete above. "VVin^s

very large, the third quill longest, the first with the filaments

thickened, and a little free, but scarcely recurved at the end.

Tail varying in length. (Audubon Syn, page 21.)

Audubon in his synopsis recognises in the family Strigidae
(the owls) siae genera, Surnia the day owl ; Ulula, the Night owl •

Stri^, the Screech owl ; Syrnium, the Hooting owl ; Otus the
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Eared owl ; and Bubo, tlie norned owl. There are four spe-

cies of tlie first genus, and they, unlike others of the family, hunt

by day as well as by night. The largest species and the one

most common in Canada is the following :

The Snowy Day Owl.

Surnia JVi/ctea.—(Linn).

In this magnificent species, the head is small in proportion to

the size of the body ; the bill almost entirely hidden by the

hairy feathers at its base
;
plumage snow white, but mor or less

variegated with transverse brown spots or stripes ; the younger

the bird is the longer and more numerous are those spot 4 and

stripes ; very old individuals are pure white, without any brown

spot ; the feet are covered with fine hair-like feathers so that

each seems buried in a lock of coarse wool, the claws only peep-

ing through. The length of the male is about 21 inches, spread

of wino's 53 ; female 26 65.

This is a northern species, the geographical range being extend-

ed quit§ into the arctic circle, and according to many good orni-

tholoo-ists, it is identical with the bird bearing the same name

which is found in all the polar regions of the old world. It is

called by the Crees, Wapow-keetho or Wapohoo, and by the

Esquimaux, Oopeeguak. It hunts during the day as well as in

the dusky light of the morning and evening, feeding upon hares,

squirrels, mice, fishes and birds. Audubon found in the stomach

of one specimen, the whole of a large rat in pieces of considerable

size, the head and tail being almost entire, the same Naturalist

saw some of these birds catching fish
; they invariably laid down

flat upon the rock with the body placed lengthwise along the

border of the hole, the head also laid down but turned towards

the water, one might have supposed the bird sound asleep, as it

would remain in the same position until a good opportunity of

securing a fish occurred, which was never missed ; for as the lat-

ter unwittingly rose to the surface, near the edge, the owl thrust

out the foot next the water, and with the quickness of lightning,

seized it and drew it out. The owl then removed to the distance

of a few yards, devoured his prey, and returned to the same hole
;

or, if it had not perceived any more fi>h, flew only a few yards

over the many holes, marked one, and alighted at a little distance

from it. It then squatted, moved slowly towards the edge, and
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lay as before, watching for an opportunity, whenever a fish of any

size was hooked, the owl struck the other foot also into it, and

flew off with it to a considerable distance. In tried instances of

this kind, the bird carried its prey across the river into the woods

as if to be quite out of harm's way, there was no note uttered on

these occasions ; even when two birds joined they ate in

silence.

The hunters sometimes find that the musk rats caught in their

traps have been devoured. One of them placed some traps with

musk rats for bait, and was rewarded with the sight of one or

more Snowy Owls each morning, until the thieves as he called

them, were pretty well exterminated.

The flight of this bird is firm and long sustained, although

smooth and perfectly noiseless. It passes swiftly over its hunting

ground, seizes its prey by instantaneously falling upon it, and

generally devours it upon the spot. When the objects of its

pursuit are on the wing, such as ducks, geese, or pigeons, it gains

upon them by urging its speed, and strikes them somewhat in the

manner of the Peregrine Falcon. It is fond of the neighbour-

hood of rivers and small streams, having in their course cataracts

or shallow rapids, on the borders of which it seizes on fishes in

the manner above mentioned.

This species is somewhat common in Canada, and specimens of

it may be seen in almost every collection of stufi'ed birds. It

occurs in Nova Scotia, New Brunswick, and all the Northern

States, but does not descend, except occasionally, to the southern

part of the Union. In Lapland it is said, they are shot with a ball

while hunting after moles and lemmings. Sometimes when the

sportsman has shot a grouse, the Snow Owl sails quietly down and

bears it away before the lawful owner can secure his prize. Sir

John Richardson says it frequents most of the Arctic lands that

have been visited, but retires with the Ptarmigan, on which it

preys, to more sheltered districts in winter. "When I have seen

it, says this author, on the barren grounds, it was generally

squatting on the earth ; and if put up, it alighted again after a

short flight, but was always so wary as to be approached with

difiiculty. In woody districts it shews less caution, I have seen

it pursue the American hare on the wing, making repeated strokes

at the animal with its feet. In winter, when this Owl is fat, the

Indians and white residents in the Fur countries esteem it to be

good eating. Its flesh is delicately white. " Wilson says from

D
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all the specimens lie has examined, he is of opinion that the male

only becomes pure white with age, the female never.

Its habits during the breeding season, such as the construction

of its nest, period of incubation, &c., do not appear to be well

known.

ARTICLE. LX.—TAe Enemies of the Wheat Fly.

The life of an insect consists of several stages. The parent fly

lays an Qgg, and from that Qgg is hatched a worm, which after a

period of existence more or less extended, according to the species,

makes a sort of retrograde step, if we may so speak, in the journey

of vitality and becomes a thing, which often more resembles an

egg than the perfect insect intended to be finally produced. In

this, the'pupa state, the little animal is neatly enveloped in amembra-

neous shell, and remains for a time without sustenance or motion,

but all the time undergoing a natural process, whereby in the end

the gaudy butterfly, the hard-winged beetle, or the terrible wheat

fly, is slowly but surely elaborated : and each of these again, after

enjoying the sweets of insect life for a while, lays its egg and dies
;

thus completing the circle.

There is more than this, however, to excite our admiration. As

in most instances the parent dies before its young is hatched, and

as with many species the larva, immediately upon its exit from the

Qgg^ requires a particular kind of food, without a supply of which

it must inevitably perish ; there can be little doubt but that if this

be not previously provided, the series of events would be abruptly

broken ofl" by the death from starvation of the new born insect.

In these cases where the mother can never see her progeny,

how is she to know what kind of food it will require ? We do

not yet know enough of nature to answer that question. Of this

much only we are quite certain. The parent always seeks out a

mass of provision of the proper sustenance, and lays her egg either

in or near it, so that when the latter is hatched, the little helpless

worm that comes forth, has only to open its mouth and eat.

Thus the Hessian Fly deposits her egg on the blade of the wheat

plant, perhaps the only plant whose juices will nourish her young,

making this selection she is guided by some pre-real, the

nature of which is as yet unknown to the most profound

metaphysicians. And when the larva comes forth, guided by

another instinct, it immediately scrambles away straight down the
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•stalk until it arrives at the joint, where it becomes fixed, and is

nourished by the veget:ible fluids that otherwise would have in-

vigorated the plant. The loheat midge, a second species, selects the

flower as it is only on the grain that her future progeny can sub-

sist. And she so manages with respect to the time, that just at

the moment when her young ones are sufficiently advanced to

require food, the grain of wheat is sufficiently grown to feed them.

With these two species, the larvae subsist upon vegetable food,

but there are others whose organization is such, that they can only

live upon animal substances. Consequently such are sought out

by the parent ; one kind selecting a dead and another a living

animal in which to deposit the agg. Others construct a nest, lay

the eggy then sally forth, kill some other insect and place the car-

cass in the nest, where it will be ready for the larva to feed upon

as soon as the shell is broken.

It is said by ornothologists, that certain birds too indolent to

construct nests of their own, leave their eggs in those of other

species, where they are hatched by the unwittingly bestowed

warmth of the strangers. Insects are still more unprincipled.

The Ichneumon actually waits until the wheat midge has laid her

^gg and until the larva is hatched, when she seizes upon the

youthful destroyer of the staff of life, bores a hole through his

.skin and deposits her Qgg in the soft parts of his body. The
young wheat midge is thus compelled much against his will it

appears to become a sort of external step mother to the young
Ichneumon, who is hatched inside, and immediately devours his

foster parent.

In was for this reason that the Ichneumon was supposed, at one
time, to be the insect that injured the wheat, because they were

seen to come out of the empty pupa cases of the wheat fly, when
in fact, instead of being injurious it is the most important pro-

tector, as its own existence depends upon the destruction of the

species which really effects the damage.

We do not know that the two species of insects described in

what follows occur in this country, but as everything bearing upon
the principle subject, that of the natural history of insects injurious

to our crops is of importance, we think it will be useful to publish

the account of them given in the Journal of the Royal Agri^
CULTURAL Society of England, Vol. 6, by John Curtis, f. l. s.

Referring to the Ichneumon this author says

:

" This insect is found upon grasses as early as June, and on the
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glumes of the wheat in July and August, when it runs over ther

ears and searches out the infected ones, depositing a single agg in

each of the larvae by means of its sharp tail. The late Mr. A.

Mathews, before he left England, sent me specimens, informing

me that he had found them in the greatest abundance in the

glumes of the wheat in a field near Sittingbourne, Kent, the be-

ginning of July. Never having seen this Ichneumon depositing

its eggs, I cannot satisfy the curiosity of the reader better than by

transcribing Mr. Kirby's graphic account of its operations. " To

see our little Ichneumon,^'' says Mr. Kirby, " deposit its Qgg in the

caterpillar of the wheat-fly is a very entertaining sight. In order

to enjoy this pleasure I placed a number of the latter upon a sheet

of white paper, at no great distance from each other, and then set

an Ichneumon down in the midst of them. She began immedi-

ately to march about, vibrating her antennae very briskly ; a larva

was soon discovered, upon which she fixed herself, the vibratory

motion of her antennae increasing to an intense degree : then

bending her body obliquely under her breast, she applied her anus

to the larva, and during the insertian of her aculeus and the depo-

siting of the Qigg her antennae became perfectly still and motion-

less. Whilst this operation was performing, the larva appeared to

feel a momentary sensation of pain, for it gave a violent wriggle.

When all was finished, the little Ichneumon marched off" to seek

for a second, which was obliged to undergo the same opera-

tion, and so on to as many as it could find in which no agg had

been before deposited, for it commits only a single Qgg to each

larva. I have seen it frequently mount one which had been

pricked before, but it soon discovered its mistake and left it. The

size of it is so near that of the Tipula, that I imagine the larva of

the latter could not support more than one of the former, and,

therefore, instinct directs it to deposit only a single egg in each
;

besides, by this means ane Ichneumon will destroy an infinite

number of larvae."

" These parasites are all included in the Order B[tme:;optera,

and the Family IcHNEUMONiBES ADSciTi ; the species I am about

to describe is comprised in the Genus Platygaster ;* it has been

* So Darned from some of the larger ones having broad bodiesi
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Fig. 1. Platygaster Tipulce.

named by Mr. Kirby Ichneumon Tipulce, and is uow described

as the

—

1. P. Tipuiae. fig. 1 ; a, the

natural size. — Female pitch-

coloured, shining : antenna3 nearly

as long as the body, inserted at

the lower part of the face, slender,

clavate, geniculated or angulated
;

as if broken, slightly pubescent

;

ochreous, and ten jointed, the four

terminal joints brown and obov-

ate, the apical one conical ; basal

joint long, curved, and clavate
;

second and third subovate, the latter very slender
; fourth a little

longer ; fifth and sixth minute (fig. b)
; head black, subglobose,

thickly and finely punctured, with a minute tooth between the

base of the antennae ; eyes oval and lateral, ocelli large and placed

nearly in a straight line across the crown ; thoi^ax somewhat glo-

bose with minute pale pubescence ; ecutellum horizontal, long,

conical, and mucronated ; the spine ferruginous
; abdomen small,

scarcely larger than the thorax ; slightly depressed, obovate, black

and very shining, attached by a short stout pedicel which is fer-

ruginous at the base ; the second segment forms a convex shield,

which nearly covers the back, with three or four rings towards

the apex ; the flexible tip is armed with a very long curved ovi-

positor, like a hair, which is concealed in the abdomen when at

rest : the four wings transparent, iridescent, pubescent, and cili-

ated, destitute of nervures, the superior much the largest, the auex

quite round : leg strong, bright ochreous ; thighs thickened at their

extremities ; tibiae spurred at the apex, very clavate, hinder with

the knob sometimes fuscous ; tarsi slender and five-jointed. " Male
black, shining, very smooth, sparingly clothed with short pubes-

cence : head excessively finely punctured, slightly shining : eyes

and ocelli pitchy black : antennae pitchy, first to fifth joints red-

dish : apex of scutellum fuscous ; metathorax and first abdominal

segment rough, obscure, pilose : abdomen smooth, shining ; second

segment with two little pits at the base ; legs pale reddish ; hinder

tibiae and apex of tarsi pitchy : wings somewhat transparent

:

scales pitchy."

" It seems that the males do not differ, except in a trifling deo-ree,

in the structure of the horns, in which, I believe^ the fourth joint is
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larger and the tenth longer and more pointed : but it is very re-

markable that whilst the females occasionally swarm, so little is

known of the habits of the opposite sex that I have not yet been

able to meet with a specimen. The only one I ever saw was cap-

tured by Mr. Haliday on a rose-tree, and the above characters are

translated from Mr. F. Walker^s paper upon the Genus Platygas-

ter* This is such an extensive group that he has described 99

species which inhabit this country, and amongst them is one na-

med P. Tritici by Mr. Haliday, who found it on corn and willows

in England and Ireland, and from its specific name it is evident

that talented naturalist considered it to be connected with our

wbeatfields.-l-

" The second species described by Mr. Kirby he has named Ich-

neumon iNSERENs; it is apparently a Platygaster
;
Jbut as I

have not been able to find the specimen in his collection, I must

be satisfied in transcribing his account and copying" his figures*

He says, " Upon the Yth af June I o-bserved a very minute Ichneu-

mon exceedingly busy upon the ears of wheat, which, at first, I

took for Ichneumon Tipulce ; but upon a closer examination I

found it to be a species entirely distinct, as will appear when I

come to describe it. As soon as I was convinced of this, and ob-

served that it pierced the florets at a time whea no larvas had

made their appearance, I conjectured that it must lay its eggs in

the eggs of the Tljmlay "This insect is furnished with an acu-

leus three or four times its own length (fig. c), which is finer than

a hair and nearly as flexile; this is commonly concealed within

the abdomen, but when the animal is engaged in laying its Qgg^

it is exserted ; one day it gave me a full opportunity of examining

this process. It inserts its aculeus between the valvules of the

corolla near the top of the floret ; its antennoe are then nearly

doubled and motionless, its thorax is elevated, and its head and

abdomen depressed ; the latter, when it withdraws the aculeus, is

moved frequently from side to side before it can extricate it. This

insect has allowed me to examine its operations under a lens for

six or seven minutes : upon opening the floret into which it had

* Entomological Mag., vol. iii, p. 220.

f Curtis's Brit. Eot., foL 309 •, and Guide, Genus 585, where 108 species

are recorded.

X I have included it in the Genus hiostemma in the ' Guide', a Genus

which has been formed out of Platygaster; but whether I have been right

in its location, I am unable at present to determine for want of materials*
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introduced its aculeus, I could find neither egg nor larva of the

Ti2'>ula ; but, upon examining it very closely under three glasses,

I discovered, scattered over one of the valvules of the corolla, a

number of globular eggs extremely minute, evidently not those

of that insect. It is possible that there were in this floret eggs of

the latter, which might be destroyed upon opening it, or escape

my observation. At other times I have found eggs of the T'lpula

Tritici, and once some larvae, in florets upon which I had observed

this Ichneumon busy." " From the time in which it first makes

its appearance, ten days before the hatching of the first larvae, I

I am inclined to adopt my original conjecture, that the eggs are

its prey ; and yet there seems not to be a sufficient disproportion

between the size of the one and the other for this purpose ; at

least, it must take more than one to nourish a larva of the Ichneu-

mon to its proper size.'*

" 2. Platygaster? inserens. Kirhy. Very black;

antennae clubbed ; abdomen lance-shaped, shin-

ing :"f fig. 2 ; e, the natural size.

—

Female^ body

very black ; antennae bent, as if broken, and club-

bed ;
basal joint long, stout, rigid, and clavate

reverse heart-shaped, cleft at the apex viewed la-

2 Platygaster terally ;
second joint stout, oval, 4 following glo-

inserens. bular and extremely minute, the remainder form-

infT a compact ovate conic club of 4 joints (fig. d) : head and tho-

rax somewhat dull in surface : abdomen sessile, lanceolate, exces-

sively black and glossy, very acute, furnished with a very long

flexile slender ovipositor, which is exserted (fig. c)
; wings trans-

parent, nerveless, longer than the body ; superior with a black

line leading from the base towards the middle terminated by a

black dot : legs blackish ; thighs deep black, somewhat clavate
;

length less than a line.

" The third parasite detected by Mr. Kirby appeared on the same

day that the Flatygastei- Tqndce came forth in great numbers.

He states that, " on the 22nd of June, I observed another Ichneic-

mon not uncommon, piercing the florets of the wheat (fig. 3 and

4). This species did not appear to insert its aculeus between the

valvules of the corolla, but to pierce the glumes of the calyx, to

effect which purpose it is armed with a very short one subexser-

ted : of this I found both the sexes ; the male was distinguished

* Trans. Linn. Soc, vol. v. p, 102.

\ Trans. Linn. Soc, vol. v. p. lOY.
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from tLe female by its large eyes, placed very near each otLer,

witli reticulations unusually visible. I presume this to lay its eggs

in the larvae, but have not been able positively to ascertain the

fact*

" This singular species has been characterised as the Genus Ma-
CROGLENES by Mr. Westwood, and I am happy in being able to

give drawings from nature of the sexes, as the figure in the Lin-

Lsean Transactions is not sufficiently correct to identify it.f Mr«

Westwood, how^ever, has examined Mr. Kirby's original specimen

of IchneumoTi penetrans, and informs me that it is identical with

his Genus Macroglents, which is comprised in the Family Chal-

ciDiDAE, a parasitic group of immense extent as to amount of

species, and scarcely yielding in numbers to any of the insect

tribes as to aggregate masses. I have already described and

figured several species of Chalcididce ; they frequently inhabit and

feed upon the parasitic larvae oi Hymenoptera, to keep them within

due bounds.

Male. Female.

" 3. Macroglenes penetrans.—The male is dark blue-green, some-

times slightly tinged with violet, shining; antennce not so long as

the head and thorax, geniculated and clavate, ten-jointed, basal

joint long ; second as stout, oval ; three following very minute and

saucer-shaped ; sixth and seventh stout, cup-shaped ; the remainder

forming a compact black ovate-conic club : head large and trans-

verse, face orbicular, including the eyes, which are very large,

lateral, reddish brown, orbicular, coarsely reticulated and ap-

proaching each other oa the crown, ocelli 3, forming a long

triangle, prominent and larger than usual, especially the apical

one : thorax oval, as broad as the head ; the sutures deep, forming

* Trans. Linn. Soc, p. 10-1.

f Mr. Haliday presented me with a male; for the loan of the other sex

I am indebted to Mr. F. Walker.
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4 very convex protuberances ; abdomen very mucb compressed,

not longer than the tliorax, and somewhat elliptical viewed late-

rally, with six distinct segments, and a short exserted slender pro-

cess at the apex : wings ample, very transparent, iridescent ; supe-

rior with asubcostal nervature reaching nearly to the middle, where

it unites with the costa, and a little beyond it forms a short branch,

terminated by a minute dot : legs simple and slender ; tarsi five-

jointed, dirty white, darker at the tips (fig. 3 ;/, the natural size)

;

length three-fourths of aline, expanse one and two-thirds of a line.

The female is scarcely so large, and differs, I think, in having

shorter antennae, with a more abrupt club ; the face is very con-

cave, forming a broad deep groove : the 3 ocelli are placed in a

transverse line at the back of the crown : the eyes are not large,

but brown, oval, and remote : the abdomen is very much com-

pressed, the back forming a sharp edge, and it is very deep viewed

laterally, the apex is truncated, and an oviduct enclosed between

two valves projects beyond it ; fig. 4
; y, the natural size."*

ARTICLE XLI.

—

Natural History^ from " Glaucus^ or the

Wonders of the Shore.''"' \

I hav^e said, that there were excuses for the old contempt of the

study of Natural History. I have said, too, it may be hoped,

enough to show that contempt to be now ill-founded. But still

there are those who regard it as a mere amusement, and that as

a somewhat effeminate one ; and think that it can at best help to

while away a leisure hour harmlessly, and perhaps usefully, as a

substitute for coarser sports, or for the reading of novels. Those,

however, who have followed it out, especially on the sea-shore,

know better. They can tell from experience that over and above

its accessory charms of pure sea-breezes, and wild rambles by cliff

and loch, the study itself has had a weighty moral effect upon

their hearts and spirits. There are those who can well understand

how the good and wise John Ellis, amid all his philanthropic

labors for the good of the West Indies, while he was spending his

* Mr, Haliday Las described two more species of this genus in vol. iii. of

the Trans, of the Ent. Soc, p. 295 ; he found all of them in various wild

flowers.

f Glaucus, or the Wonders of the Shore, bj Charles Kingsley, author of

•'Amyas Leigh," "Hypatia," c&c. American edition ; 'Qo&ion, T'icknor and
Fields, 1855.
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intellect and fortune in introducing into our tropic settlements the

bread-fruit, the mangosteen, and every plant and seed which he

hoped might be useful for medicine, agriculture, and commerce,

could yet feel himself justified in devoting large portions of his

ever well-spent time to the fighting the battle of the corallines

against Parsons and the rest, and even in measuring pens with

Linne, the prince of naturalists. There are those who can sympa-

thize with the gallant old Scotch officer mentioned by some writer

on sea-weeds, who, desperately wounded in the breach atBadajos,

and a sharer in all the toils and triumphs of the Peninsular war,

could in his old age show a rare sea-weed with as much triumph

as his well-earned medals, and talk over a tiny spore-capsule with

as much zest as the records of sieges and battles. Why not ?

That temper which made him a good soldier may very well have

made him a good naturalist also. And certainly, the best natu-

ralist, as far as logical acumen, as well as earnest research, is con-

cerned, whom England has ever seen, was the Devonshire squire,

Colonel George Montagu, of whom Mr. E. Forbes * well says, that

*'had he been educated a physiologist," (and not, as he was, a sol-

dier and a sportsman,) " and made the study of nature his aim

and not his amusement, his would have been one of the greatest

names in the whole range of British science." I question, never-

theless, whether he would not have lost more than he would have

gained by a different training. It might have made him a more

learned systematizer ; but would it have quickened in him that

" seeing eye" of the true soldier and sportsman, which makes Mon-

tagu's descriptions indelible word-pictures, instinct with life and

truth ? " There is no question," says Mr. E. Forbes, after bewail-

ing the vagueness of most naturalists, " about the identity of any

animal Montagu described He was a forward-looking phi-

losopher ; he spoke of every creature as if one exceeding like it

;

yet different from it, would be washed up by the waves next tide.

Consequently his descriptions are permanent." Scientific men
will recognize in this the highest praise which can be bestowed,

because it attributes to him that highest faculty,

—

The Art of See-

ing : but the study and the book would not have given that. It

is God's gift, wheresoever educated ; but its true school-room is

* " British Star-fishes." This dehgbtful writer, and eager investigator,

has just died, in the prime of life, from disease contracted (it is said) during

a scientific journey in Asia Minor : one more martyr to the knight-errantry

of science.



Study of Natural History. 455

tiie camp and the ocean, the prairie and the forest ; active self-

helping life, which can grapple with Nature herself, not merely

with printed books about her. Let no one think that this same

Natural History is a pursuit fitted only for effeminate or pedantic

men. We should say rather that the qualifications required for

a perfect naturalist are as- many and as lofty as were required by

old chivalrous writers, for the perfect knight-errant of the Middle

Ages ; for (to sketch an ideal, of which we are happy to say our

race now aftbrds many a fair realization) our perfect naturalist

should be strong in body ; able to haul a dredge, climb a rock»

turn a boulder, walk all day, uncertain where he shall eat or rest

;

ready to face sun and rain, wind and frost, and to eat or drink

thankfully anything, however coarse or meagre ; he should know

how to swim for his life, to pull an oar, sail a boat, and ride the

first horse which comes to hand ; and, finally, he should be a tho-

roughly good shot, and a skilful fisherman ; and, if he go far

abroad, be able on occasion to fight for his life.

For his moral character, he must, like a knight of old, be first

of all gentle and courteous, ready and able to ingratiate himsel'

with the poor, the ignorant, and the savage ; not only because

foreign travel will be often otherwise impossible, but because he

knows how much invaluable local information can be only obtain-

ed from fishermen, miners, hunters, and tillers of the soil. Next

he should be brave and enterprising, and withal patient and un-

daunted ; not merely in travel, but in investigation ; knowing (as

Lord Bacon might have put it) that the kingdom of Nature, like the

kingdom of heaven, must not be taken by violence, and that only to

those who knock long and earnestly does the great mother open the

doors of her sanctuary. He must be of a reverent turn of mind also,

not rashly discrediting reports, however vague and fragment-

ary
;
giving man credit always for some germ of truth, and giving

nature credit for an inexhaustible fertility and variety, which will

keep him his life long always reverent, yet never superstitious

;

wondering at the commonest, but not surprised by the most

strano'e ; free from the idols of size and sensuous loveliness ; able

to see grandeur in the minutest objects, beauty in the most un~
gainly ; estimating each thing not carnally, as the vulgar do, by

its size or its pleasantness to the senses, but spiritually, by the

amount of Divine thought revealed to him therein ; holding every

phenomenon worth the noting down ; believing that every pebble

h-olds a treasure, every bud a revelation ; making it a point of
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conscience to pass over nothing tlirongli laziness or hastiness, lest

the vision once offered and despised should be withdrawn ; and

looking at every object as if he were never to behold it again.

Moreover, he must keep himself free from all those perturba-

tions of mind which not only weaken energy, but darken and con-

fuse the inductive faculty ; from haste and laziness, from melan-

choly, testiness, pride, and all the passions which make men see

only what they wish to see. Of solemn and scrupulous reverence

for truth, of the habit of mind which regards each fact and disco-

very not as our own possession, but as the possession of its Crea-

tor, independent of us, our tastes, our needs, or our vain-glory, we

hardly need to speak ; for it is the very essence of a naturalist's

faculty, the very tenure of his existence ; and without truthfulness

science would be as impossible now as chivalry would have been

of old.

And last, but not least, the perfect naturalist should have in

him the very essence of true chivalry, namely, self-devotion ; the

desire to advance, not himself and his own fame or wealth, but

knowledge and mankind. He should have this great virtue ; and

in spite of many short-comings, (for what man is there who livetk

and sinneth not ?) naturalists as a class have it, to a degree which

makes them stand out most honorably in the midst of a self-seek-

ing and mammonite generation, inclined to value everything by

its money price, its private utility. The spirit which gives freely,

because it knows that it has received freely ; which communicates

knowledge without hope of reward, without jealousy and mean

rivalry, to fellow-students and to the world ; which is content to

delve and toil comparatively unknown, that from its obscure and

seemingly worthless results others may derive pleasure, and even

build up great fortunes, and change the very face of cities and lands,

by the practical use of some stray talisman which the poor student

has invented in his laboratory ;—this is the spirit which is abroad

among our scientific men, to a greater desfree than it ever has

been among any body of men, for many a century past; and might

well be copied by those who profess deeper purposes, and a more

exalted calling, than the discovery of a new zoophyte, or the clas-

sification of a moorland crao*.

And it is these qualities, however imperfectly they may be rea-

lized in any individual instance, which make our scientific men,

as a class, the wholesomest and pleasantest of companions abroad,

and at home the most blameless, simple, and cheerful, in all do-
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raestic relations ; men for the most part of manful heads, and yet

of childlike hearts, who have turned to quiet study, in these late

piping times of peace, an intellectual health and courage which

might have made them, in more fierce and troublous times,

capable of doing good service with very different instruments than

the scalpel and the microscope.

I have been sketching an ideal : but one which I seriously

recommend to the consideration of all parents ; for, though it be

impossible and absurd to wish that every young man should grow

up a naturalist by profession, yet this age offers no more whole-

some training, both moral and intellectual, than that which is

given by instilling into the young an early taste for out-door

jDliysical science. The education of our children is now more than

ever a puzzling problem, if by education we mean the develop-

ment of the whole humanity, not merely of some arbitrarilj^ chosen

part of it. How to feed the imagination with wholesome food,

and teach it to despise French novels, and that sugared slouo-h of

sentimental poetry, in comparison with which the old fairy-tales

and ballads were manful and rational ; how to counteract the ten-

dency to shallow and conceited sciolism, engendered by hearing

popular lectures on all manner of subjects; which can only be

really learnt by stern methodic study ;
bow to give habits of enter-

prise, patience, accurate observation, which the counting-house or

the library will never bestow ; above all, how to develope the phy*

sical powers, without engendering brutality and coarseness,—are

questions becoming daily more and more puzzling, while they need

daily more and more to be solved, in an age of enterprise, travel

and emigration, like the present. For the truth must be told

that the great majority of men, who are now distinguished by
commercial success, have had a training the directly opposite to

that which they are giving to their sons. They are, for the most
part, men who have migrated from the country to the town, and
had in their youth all the advantages of a sturdy and manful hill-

side or sea-side training; men whose bodies were developed, and
their lungs fed on pure breezes, long before they brought to work
in the city the bodily and mental strength which they had o-ained

by loch and moor. But it is not so with their sons. Their busi-

ness habits are learnt in the counting'-house ; a good school, doubt-

less, as far as it goes ; but one which will expand none but the

lowest intellectual faculties ; which will make them accurate ac-

countants, shrewd computers and competitors, but never the origi-
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nators of daring schemes, men able and willing to go forth to

replenish the earth and subdue it. And in the hours of relaxa-

tion, how much of their time is thrown away, for want of anything

better, on frivolity, not to say on secret profligacy, parents know

too well ; and often shut their eyes in very despair to evils which

they know not how to cure. A frightful majority of our middle-

class young men are growing up effeminate, empty of all know-

ledge but what tends directly to the making of a fortune ; or

rather, to speak correctly, to the keeping up the fortunes which

their fathers have made for them ; while of the minority, who are

indeed thinkers and readers, how many women as well as men
have we seen wearying their souls with study undirected, often

misdirected ; craving to learn, yet not knowing how or what to

learn ; cultivating, with unwholesome energy, the head at the ex-

pense of the body and the heart ; catching up with the most

capricious self-will one mania after another, and tossing it away

again for some new phantom
;
gorging the memory with facts

which no one has taught them to arrange, and the reason with

problems which they have no method for solving ;'
till they fret

themselves into a chronic fever of the brain, which too often urges

them on to plunge, as it were to cool the inward fire, into the

ever-restless sea of doubt and disbelief. It is a sad picture. There

are many who may read these pages whose hearts will tell them

that it is a true one. What is wanted in these cases is a methodic

and scientific habit of mind ; and a class of objects on which to

exercise that habit, which will fever neither the speculative intel-

lect nor the moral sense ; and those physical science will give, as

nothing else can give it.

Moreover, to revert to another point which we touched just

now, man has a body as well as a mind ; and with the vast majo-

rity there will be no mens sana unless there be a corpus sanum

for it to inhabit. And what out-door training to give our youths

is, as we have already said, more than ever puzzling. The diffi*

culty is felt, perhaps, less in Scotland than in England. The Scotch

climate compels hardiness; the Scotch bodily strength makes it

easy ; and Scotland, with her mountain-tours in summer, and her

frozen lochs in winter, her labyrinth of sea-shore, and, above all,

that priceless boon which Providence has bestowed on her, in the

contiguity of her great cities to the loveliest scenery, and hills

where every breeze is health, affords facilities for healthy physical

life unknown to the Englishman, who has no Arthur's Seat tower-
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ing above his London, no Western Islands spotting the ocean

firths beside his Manchester. Field sports, with the invaluable

training which they give, if not

" The reason firm,"

yet still

'* The temperate will,

Endurance, foresight, strength, and skill,"

have become impossible for the greater number; and athletic

exercises are now, in England at least, so artificialized, so expen-

sive, so mixed up with drinking, gambling, and other evils of

which we need say nothing here, that one cannot wonder at any

parents' shrinking from allowing their sons to meddle much with

them. And yet the young man who has had. no substitute for

such amusements will cut a very sorry figure in Australia, Ca-

nada, or India ; and, if he stays at home, will spend many a pound

in doctors' bills, which could have been better employed elsewhere.

" Taking a walk " as one would take a pill or a draught, seems

likely soon to become the only form of out-door existence possible

for us of the British Isles. But a walk without an object, unless

in the most lovely and novel of scenery, is a poor exercise, and as

a recreation utterly nil. We never knew two young lads go out

for a " constitutional," who did not, if they were commonplace

youths, gossip the whole way about things better left unspoken •

or, if they were clever ones, fall on arguing and brainsbeating on

politics or metaphysics from the moment they left the door, and

return with their wits even more heated and tired than they were

when they set out. We cannot help fancying that Milton made

a mistake in a certain celebrated passage ; and that it was not

" sitting on a hill apart," but tramping four miles out and four

miles in along a turn-pike road, that his hapless spirits discoursed

" Of fate, free-will, foreknowledge absolute,

And found no end, in wandering mazes lost."

Seriously, if we wish rural walks to do our children any good^

we must give them a love for rural sights, an object in every walk
j

we must teach them—and we can teach them—to find wonder in

every insect, sublimity in every hedgerow, the records of past

worlds in every pebble, and boundless fertility upon the barren

shore ; and so, by teaching them to make full use of that limited

sphere in which they now are, make them faithful in a few things,

that they may be fit hereafter to be rulers over much.
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I may seem to exaggerate the advantages of such studies ; but

the question after all is one of experience
; and I have had expe-

rience enough and to spare that what I say is true. I have seen

the young man of fierce passions, and uncontrollable daring, ex-

pend healthily that energy which threatened daily to plunge him

into recklessness, if not into sin, upon hunting out and collecting,

throuTjh rock and bog, snow and tempest, every bird and Qgg of

the neighboring forest. I have seen the cultivated man, craving

for travel and for success in life, pent up in the drudgery of Lon-

don work, and yet keeping his spirit calm, and perhaps his morals

all the more righteous, by spending over his microscope evenings

which would too probably have gradually been wasted at the thea-

tre. I have seen the young London beauty, amid all the excitement

and temptation of luxury and flattery, with her heart pure and

her mind occupied in a boudoir full of shells and fossils, flowers

and sea-weeds, and keeping herself unspotted from the world, by

considering the lilies of the field, how they grow. And therefore

it is that I hail with thankfulness every fresh book of Natural His-

tory, as a fresh boon to the young, a fresh help to those who have

to educate them.

Lawrencian Formation.—This formation was so called by

M. Desor, a French Geologist, but as the name has the same sound

as Laurention it is not we believe intended to be adopted

permanently in this country. Were there no other reason the

impossibility of understanding in conversation which of the two

might be the subject would of itself be suflicient. Bat it is not

satisfactorily proved as we have before remarked, (337,) that

the deposit is distinct from the drift properly so called, and the

time therefore has not yet arrived for eff'ecting a separation. It

was for this reason that we stated that the Tertiary rocks " are

supposed to consist of two divisions." AVe do not approve of

minute subdivisions particularly where as in this case the separa-

tion is proposed partly upon negative evddence, i. e., that fossils

have not been found in the lower part of the deposit. Several

lines of this kind have been already drawn in the geology of

North America, and as might be expected are fast fading away

before the increasing light of science.



ARTICLE XLII. Notice of the Occurrence of the Pine Groshealc

and Bohemian Chatterer, near Montreal: by

w. s. M. d'urban, esq.

During the severe weather at the beginning of this month I

met with a large tlock of Pine Grosbeaks, {Pyrrhula enuncleator.

Selby,) and Bohemian Waxwings, or Cliatterers {Bombycilla-

ga.rrula. Fleni.) on the Mountain about half a mile beyond the

Priest's Farm. They were feeding in company on the berries of

the Mountain Ash, and I succeeded in shooting a male and

female of the Grosbeaks, but was not so fortunate as to obtain

any of the Chatterers. I have, however, seen several specimens,

which were shot, lately, near the " back river " by a Canadian,

and now in the possession of Mr. Broome, of the Natural History

Society. At first they were quite tame, and allowed me to go

close to them, but after I had fired at them, they became much
more difficult of approach. I found the Grosbeaks for several

successive days feeding in the same place, but the Waxwings
disappeared after the second day, and I saw no more of them.

The red plumage of the Grosbeaks, and the pointed crests and

yellow tipped tails of the Chatlerers, rendered it easy to distin-

guish the two species from each other, even at a considerable

distance. It had a pretty efiect, on a bitter cold day, the

Thermometer being some degrees below Zero, to see these beauti_

ful and hardy birds, picking off the bright-red berries, the

Grosbeaks clinging back downwards to the branches, like Parrots.

It was also peculiarly interesting to an English Ornithologist, to

behold two species deemed such rarities at home, feeding in

numbers within a few yards of him. The two specimens I shot,

when skinned, had a strong odour of Prussic-acid, derived from

the pips of the Mountain Ash berries with which their stomachs

were crammed, and their throats were full of the pulp and seeds

alone, as they dexterously squeeze out the seeds and pulp,

rejecting the skins, which are scattered over the snow, in great

quantities under the trees where they feed. There was a consid-

erable amount of orange-coloured fat on their bodies, showing

that they throve on the fare they had found. The last time I

saw the Pine Grosbeaks, was on the 20th, when I observed the

flock flying about over the place where I first met with them, and

I believe they still continue in the neighbourhood. As far as I

£
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am informed, these two species are rare in tliis portion of Canada,

and I trust this short notice of their occurence here, may not be

uninterestino- to the Editor of the Canadian Naturalist and

Geologist.— W. S. M. d^ Urban, Montreal, 23rd January, 1857.

Note.—^The pine Grosbeak according to Wilson's description,

<' measures nine inches in length and fourteen in extent ; the head,

neck, breast and rump are of a rich crimson, palest on the breast

;

the feathers on the middle of the b ck are centred with arrow

shaped spots of black, and skirted with crimson, which gives the

plumage a considerable flush of red there ; those on the shoulders-

European "Wax-Wing {Bomhycilla garrula), male.

are of a deep slate colour, partially skirted with red and light ash^

The greater wing coverts and next superior row are broadly tipped

with white, and slijrhtlv tinged with reddish ;
wings and tail black,

edged with light brown ; tail considerably forked ;
lower part ot

the belly, ash colour; vent feathers skirted with white, and

streaked' with black ; legs glossy black ; bill a brownish horn

colour, very thick^ short and hooked at the point ; the u ppe?
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mandible overhanging- tlie lower considerably, approaching in its

form to that of the parrot ; base of the bill, covered with recum-

bent hairs of a dark brown colour. The whole plumage near the

roots, as in most other birds, is of a deep bluish ash colour. The

female was half an inch shorter, and answered nearly to the above

description ; only those parts that in the male were crimson were

in her of a yellowish colour."

In an interesting paper (on the Land Birds wintering in the

neighbourhood of Toronto, by G. W. Allan, Esq.,) read before the

Canadian Institute in 1853, it is stated that this species visited the

vicinity of that city in 1839, in large flocks. In 1836 they were

shot so far south as Philadelphia. It is a constant resident how-

ever in the cold regions of the Hudson's Bay territory, and is only

seen in the inhabited southern border of Canada in very cold

winters.

This bird is said to be a charming songster, Wilson kept one of

them in a cage for more than half a year, and he remarkes that

in May and June its song, though not so loud as some birds of its

size, was extremely clear, mellow and sweet. It would warble

out this for a whole morning together, and acquired several notes

of the red bird that hung near it.

Bomhycilla garrula. This bird very much resembles the com-

mon Wax-wing or cedar bird, sometimes also called the cherry

bird in this country. From the account which follows it will be

seen, however, that this species is ditferent and has a very wide

geographical range, being an European as well as an American

bird. On this continent it breeds in the northwe^^t, snd only visits

us in cold winters.

The following description is from the Engbch Cyclopaedia

:

B. garrula, European Wax-Wing or Chatterer. This elegant

species, which is also known by the English names of the Bohe-

mian Chatterer, Bohemian Wax-Wing and Silk-Tail, is Le Jaseur

de Boheme, (BufFon, &c.). Grand Jaseur (Temminck), and Geay

de Boheme of the French ; Garrulo di Boemia of the Italians •

Rothlichgrauer Seidenschwantz (Meyer), Europaischer Seidensch-

wanz, and Gemeine Seidenschwanz (Bechstein) of the Ge mans;

Garrulus Bohemicus of Gesner ; Bomhycilla of Schwenck •

Ampelis of Aldrovand
; Bomhycilla Bohemica of Brisson

; Am-
pelis garrulus of Linnaeus

; Bomhyciphora garrula of Bi-ebm
;

Bomhyciphora poliocoiUa ot Meyer ; Bomhydvora garrula ©f

Temminck ; and Bomhycilla garrula of Vieillot.
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In addition to the nomenclature above given, the bird is said

to be named by the Italians in some localities Becco-Frisone, in

others, Galletto del Bosco ; and by the bird-catchers of Bologna,

Uccello del Mondo Novo ; by the Germans, Zinzerelle, Wipstertz,

Schenee-Yogel and Schenee-Lesclike, and by those in the neigh-

bourhood of Niirnberg, Beemerlee and Behemle
; by the Swedes,

Siden-Swantz ;
and by the Bohemians, Brkoslaw.

That the Bohemian Chatterer was known to the ancients there

can be little doubt ; but a great deal of obscurity prevails as to

the names by which it was distinguished. Some have taken it to

be the Incendiaria Avis of Pliny (book x. c. 13), the inauspicious

bird, on account of whose appearance Piome more than once un-

derwent kistration, but more especially in the consulship of L.

Cassius and C. Marius, when the apparition of a great owl [Bubo)

was added to the horrors of the year. Others have supposed

that it was the bird of the Hercynian forest (bookx. c. 47), whose

feathers shone in the night like fire. Aldrovandus, who collected

the opinions on this point, has taken some pains to show that it

could be neither the one nor the other. The worthy Italian grave-

ly assures his readers that its feathers do not shine in the night

;

for he says he kept one alive for three months, and observed it

at all hours (
" qua,vis noctis hora contemplatus sum."

)

It is by no means improbable that this bird was the gnaphalos

of x\ristotle ('Hist. Anim.,' book ix. c. 16).

The geographical range of the Bohemian Chatterer is extensive,

comprehending a great portion of the arctic world. It appears

generally in flocks, and a fatality was at one time believed to ac-

company their movements. Thus Aldrovandus observes that

large flights of them appeared in February, 1530, when Charles V.

was crowned at Bologna ; and again in 1551, when they spread

throuo-h the duchies of Modena, Piacenza, and other Italian dis-

tricts, carefully avoiding that of Ferrara, which was afterwards

convulsed by an earthquake. In 1552, according to Gesner, they

visited the banks of the Rhine, near Mentz, in such myriads that

they darkened the air. In 1571 troops of them were seen flying

about the north of Italy, in the month of December, when the

Ferrarese earthquake, according to Aldrovandus, took place, and

the rivers overflowed their banks.

Necker, in his Memoir on the Birds of Geneva, observes that

from the beginning of this century only two considerable flights

have been observed in that canton, one in January, ISOY, and the

other in 1S14, when they were very numerous, and having spent
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the winter there, took their departure in March. In the first of

those years they were scattered over a considerable part of Europe,

and early in January were seen near Edinburgh. Savi observes

that they are not seen in Tuscany except in very severe winters,

and that the years 1806 and 1807 were remarkable for the num-

ber of them which entered Piedmont, especially the valleys of

Lanzo and Suza.

It has been said that it is always rare in France, and that of

late years it has become scarce in Italy and Germany ; but Bech-

stein observes that in moderate seasons it is found in great flights

in the skirts of the forests throughout the greater part of Germany

and Bohemia, and that it is to be seen in Thuringia only in the

winter : if the season be mild in very small numbers, the greater

portion remaining in the north ; if the weather be severe, it ad-

vances fiirther south.

The Bolieraian Chatterer must be considered only as an occa-

sional visitant to the British Islands, though Pennant says that

they appear only by accident in South Britain, but that about

Edinburgh they come annually in February, and feed on the ber-

ries of the mountain ash ; adding that they also appear as far south

as Northumberland, and like the fieldfare make the berries of the

white thorn their food ; he recor.is the death of one which was

killed at Garthraeilio in Denbighshire in a fir-tree during the se-

vere frost of December, 1788. Latham, in a note to this state-

ment, says that the late Mr. Tunstall informed him that in the

winter of 1787 many flocks were seen all over the county of York,

and that towards the spring a flock of between twenty and thirty

were observed within two miles of Wycliff'e, his place of residence.

Bewick states that in the years 1790, 1791, and 1803 several of

them were taken in Northumberland and Durham as early as the

month of November. Selby says that in the winter of 1810 large

flocks were dispersed through various parts of the kingdom, and

that from that period it does not seem to have visited our island

till the month of February, 1822, when a few came under his

inspection, and several were again observed during the severe

storm in the winter of 1823. Montagu says that he received it

out of Staff"ordshire, and that he has known others killed in the

more southern counties in the autumn and winter. In Mr. Ren-

nie's edition of the ' Ornithological Dictionary' (1833) it appears

that one had been shot in the park of Lord Boringdon at Saltrara

in Devonshire, and that not less than twenty had been killed in the

counties of Suffolk and Norfolk during the last three winters.
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Graves says that about Christmas, 1803, a number were shot in

the neighbourhood of Camberwell, from one of which, being but

slightly wounded, his figure was taken. In ' Loudon's Magazine'

it is stated that a fine specimen was shot near Coventry in De-

cember, 1830, where it appeared to associate with starlings, and

that during the same month of the same year six were killed in

the vicinity of Ipswich. The late Mr. W. Thompson records

various instances of the occurrence of this bird in Ireland. In the

British Islands it more frequently occurs in the north than the

south, and Mr. Yarrell states that " the winters of 1787, 1'788,

1789, 1790, 1791, 1803, 1810, 1820, 1822, 1828, 1830, 1831,

1834, and 1835, are particularly recorded as having afforded op-

portunities of obtaining specimens in some one or other of various

northern localities."

Although called the Bohemian Wax-Wing, it is not more com-

mon in Bohemia than England. In the central and southern parts

of the European continent it is only an occasional visitor.

In northern Russia and the extreme north of Norway, accord-

ing to C. L. Bonaparte, they are seen in great numbers every

winter, being observed there earlier than in temperate countries.

In northern Asia and Eastern Europe their migrations are tolera-

bly regular. Very numerous flocks pass through Scania in No-
vember, and are again seen on their return in the spring.

' But the species is not confined to Europe and Asia. " By a

singular coincidence," says the Prince of Canino, " whilst we were

proclaiming this species as American, it was received by Tem-

minck from Japan^ together with a new species, the third known

of the genus." He says that his best specimen was shot on the

20th of March, 1825, on the Athabasca River, near the Rocky

Mountains ; and observes that the species appears to be spread

widely, as he had been credibly informed by hunters that " cedar-

birds of a large kind" had been shot a little beyond the Missis-

sippi ; adding that he is at a l(;ss to conceive why it should never

have been observed on this side of the last-mentioned river. Mr.

Drummond in the spring of 1826 saw it near the sources of the

Athabasca, and Sir John Richardson observed it in the same

season at Great Bear Lake in lat. 65o, where a male, of which

he gives a description, was shot on the 24th of May of that year.

He also says that he observed a large flock of at least three or

four hundred on the banks of the Saskatchewan, at Carlton

House, early in May, 1827. They alighted in a grove of poplars,

settling all on one or two trees, and making a loud twittering noise.
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They stayed only about an hour in the morning, and were too

shy to allow him to approach within gunshot.

The district where these birds breed is unknown. Bechstein

says that it does not build in Germany when wild, but within the

Arctic Circle.

Bonaparte gives a very amiable character of the European

Wax-Wing in a state of nature, attributing to them a particular

sentiment of benevolence, even independent of reciprocal sexual

attraction. " Not only," says the Prince, " do the male and fe-

male caress and feed each other, but the sam« proofs of mutual

kindness have been observed between individuals of the same

sex.'' Speaking of their habits he says, " They always alight on

trees, hopping awkwardly on the ground. Their flight is very

rapid : when taking wing they utter a note resembling the syl-

lables zi, zi, ri, but are generally silent notwithstanding the name

that has been given them." Bechstein says, "When wild we see

it in the spring eating, like thrushes, all sorts of flies and other

insects ; in autumn and winter, difi'erent kinds of berries ; and in

time of need, the buds and sprouts of the beech, maple, and

various fruit-trees." Willoughby states that it feeds upon fruit,

especially grapes, of which it is very greedy. " Wherefore it

seems to me," he adds, " not without reason, to be called by that

name AmpelisP Bonaparte makes their food to consist of dif-

ferent kinds of juicy berries, or of insects, observing that they

are fond of the berries of the mountain-ash and Phytolacca^ and

that they are extremely greedy of grapes, and also, though in a

less degree, of Juniper and laurel -berries, apples, currants, figs,

and other fruits. He adds that they drink often, dipping their

•bills repeatedly.

In captivity its qualities do not appear to be very attractive,

according to Bechstein, who says that nothing but its beauty and

scarcity can render the possession of it desirable, for that it is a

stupid and lazy bird. Indeed he draws such a picture of its gree-

diness and dirty habits, that, if it be not overcharged, few we

should think would wish to have it as an inmate. Leaving out

the more unpleasant parts of his description, we take the follow-

ing extract from his ' Cage Birds' :—" During the ten or twelve

years that it can exist in confinement, and on very meagre food,

it does nothing but eat and repose for digestion. If hunger induc-

es it to move, its step is awkward, and its jumps so clumsy as to

be disagreeable to the eye. Its song consists only of weak and

>iineertaiu whistling, a little resembling the thrush, but not so
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loud. While singing it moves the crest, but hardly moves the

throat. If this warbling is somewhat unmusical it has the merit

of continuing throughout every season of the year. AVhen angry,

whicb happens sometimes near the common feeding-trough, it

knocks very violently with its beak. It is easily tamed." The

same author says, that in confinement the two universal pastes

appear delicacies to it ; and it is even satisfied with bran steeped

in water. It swallows everything voraciously, and refuses nothing

estable, such as potatoes, cabbage, salad, fruit of all sorts, and es-

pecially white bread. It likes to bathe, or rather to sprinkle

itself with water, for it does not wet itself so much as other birds.

It is taken in nooses, to which berries are fixed, which for this

purpose, says the author last quoted, " should always be kept in

store till February. It appears to be frightened at nothing, for

it flies into nets and traps, though it sees its companions caught,

and hanging and uttering cries of distress and fear."

Length about eight inches ; the size altogether approaching

that of a starling.

Male. Bill strong, black, except at the base, where the colour

inclines to a yellowish- white ; nostrils hidden under small black

feathers. Irides purplish-red. Chin and throat velvety black, as

is also the streak (in the midst of which is the eye) passing from the

bill to the hinder part ofthe head. Fore-bead reddish-brown. Head

feathers long, silky, forming a reclining crest approaching to

reddish-chesnut, which the bird can erect or depress at pleasure.

Upper parts purplish-red, of vinaceous-brown dashed with ash-

colour, the rump-lightest. Breast and belly pale purplish-ash,

tinged with pale brownish-red. Vent and under tail-coverts

orano-e-brown inclininfj to reddish-orano-e. Greater wing-covert'*

black, tipped with white. Lesser wing-coverts of a shade darker

than the general tint of the upper plum.age. Primaries black,

with a bright yellow spot near the white tips of their outer webs.

Montagu says that the three first are tipped with white, and the

others with yellow on their outer margins. Secondaries gray,

tipped with white on the outer web, and seven or eight of them

terminated with small flattish, oval, horny appendages, of the

colour of red sealinof-wax. Sometimes there are not more than

5 or G of these wax-like tips, and in Montagu's specimen there were

5 on one side and 6 on the other. Graves gives the number at

from 6 to 9 (Bechstein at from 5 to 9,) and mentions the speci-

men in Mr. Haworth's collection, which had some on the tail,

which is black tipped with yellow, and dashed with ash-colour at

the base. Shanks, toes, and claws, black.





FOSSILS OF THE HA.AJILTON GFXIP.

1.— Cucullea opima.

2.

—

Nucula ohlon^a.

3.

—

Nucula lineata.

4.— Cijpricardia truncata.

5.— Tellina? ovata.

6.

—

Nucula bellatula.

7.

—

Modiola concentrica.

8.— Turbo lineatus.

9 ^ 10,

—

Spirifer mucronatus.

1 1 .

—

Atrypa prisca.



ARTICLE XUll.—Fossils of the Hamilton Gmup^

The following description of the fossils represented on the plate,.

and by the accompanying wood cuts are from the geology of New
York, by Professor Hall. Many of them wnlt be found in the-

western part of Upper Canada, where the Hamilton group occurs.

Fig. 1. Cucullea opima. "Ovate, very convex ; beaks near the

anterior extremity, very prominent; surface marked by strong

concentric lines
; cast nearly smooth ;

impression of the internal

laminae, oblique. When compressed this fossil has the appearance

of a Nucula^ but the impressions of the internal laminae seem-

sufficient to warrant its reference to Cucullea^''

The generic name is from the Latin, Cucullus, ^hoodi ; the name

is probably from opimus^ fat, or well grown.

Fig 2. Nucula ohlonga. " Oblong, elliptical, very inequilateral,

very finely and concentrically striated ;
an impressed line extends

from the hinge, just forward of the beak, halfway to the base."

Generic name from the Latin, Nucula a little nut ; OhlonguSy

obion o-.
,

'' •

Fig. 3. Nucula lineata, " Sub-triangular, convex ; beak much

elevated ; surface covered with coarse concentric striae."

Lineata, covered with lines or strise.

Fig 4. Ci/pricaixlia truncaia (Conrad.) "Trapezoidal, surface

covered with concentric wrinkles
;
posterior slope sharply carinated.

The wrinkles on the posterior slope are parallel to the truncated

margin and nearly at right angles with those upon 'the side of

the shell."

The generic name is from the Greek, Kujyrinos^ related to the

goddess Venus, and ICardia, the heart; truncata, \aiin, truncated

or abruptly cut otl.

Fig. 5. Tellina ovata. " Generiil form ovate, produced posteriorly

and apparently slightly gaping at the extremity
;

posterior slope

angulated
; surface covered by minute concentric striae, which

become more prominent near the margin."

Generic name from the Greek, telline, a sort of mussel, ovata^

oval or eggshaped.

Fig 6, Nucula hellatula. " Ovate, somewhat contracted neap

the posterior extremity ; surface covered with regular, fine con-

centric strise
; teeth in the hinge margin very distinct ; there is a
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slight depression extending along the posterior slope, giving a

contracted appearance to this part of the shell."

The specific name appears to have been derived from the Latin,

hellus^ pretty.

Fig. 7. Modiola concentrica. " Oblong-ovate, very inequilate-

ral
;

surface covered with regular, equal concentric strite, which
become confluent towards the base ; hinge line curved ; anterior

side short, with a longitudinal impression directly below the

beaks."

Generic name from the Latin, modiolus,^ a small measure or

drinking vessel.

Fig. 8. Turho Uneatus. " Turbinate obtuse ; surface marked
by several sharp spiral lines, all which, except the central one,

are not visible on the cast; longitudinally striated, last whorl
of the shell rapidly expanding; aperture orbicular; umbilicus

moderate.'"

Turbo Latin, a top, Uneatus, covered with lines.

Fig. 9 & 10. Sjnrifer mucronatus. " Varying in form from
semicircular to triangular, with the hinge line greatly extended

;

surface marked by 24 to 30 rounded ribs, which are crossed by
crowded undulating lamellae, giving a squamous appearance to

the shell hinge ; area very narrow ; aperture small.

Fig. 9 is the nearly semi-circular form; Fig. 10 shews the

hinge line more extended. " This is a very ornamental shell,

and its numerous varieties in form are very interesting. In the

soft calcareous shales of Western New York, it is shorter and

more rotund, while in the sandy shales and shaly sandstones of

the middle and eastern part of the State, it is greatly extended,

and its extremeties very acute. Occurs in all the localities of the

upper middle portion of the group."

Spirifer, from the Lati n Sj ira, a spire, and fero, I bear ; mucro-

natus, sharp pointed. This shell occurs abundantly in the forma-

tion in western Canada.

Fig. 11. Atrypa prisca. "Oblong, often nearly circular;

lower valve least convex, v/ith the beak scarcely prominent, and

pressed close to the beak of the upper valve ; upper valve very

convex ; front margin often advanced and a little depressed ; sur-

face radiated with numerous round strise, which bifurcate at irre-

gular intervals." " The specimens vary in size, and frequently are

flattened from compression, so that they do not present the rotund

form of the figure.
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Generic name from the Greek a, without, and trupa, a perfora-

tion; prisca^ old, ancient.

Fig. 12. Orthonota undulata.

Fig. 12. Orthonota undulata. Professor Hall says this fossil is

more common in the eastern part of the State of New York than

in the western. It may yet be found in Canada, and therefore we

publish it here.

OrtJionota^ from the Greek orthos^ straight, and notatus, marked.

Fig. 12. Ci/pricardia recurva.

Fig. 12. Cypricardia recurva is given by Mr. Vanuxem, as

being a common fossil of this group of rocks. It is remarkable

for its curved form : hence the specific name.

Fig. 13. Avicula Jiahella.
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Fig. IS. Avicula flahella is another of Vanuxem's fossils, be-

longing to the Hamilton rocks.

The generic name is Latin, Avicula, a little bird ; specific name
flahella, a little fan.

Fig, 14. Heliophyllum Halli^ (Edwards & Haime.)

Fig. 14. Heliophyllum Ilalli. This species was described in

the ISTew York Reports under the name of Cyothophyllum turhi-

natum, but in a splendid work lately published in France,*

wherein all the fossil corals then known of the palaeozoic rocks are

reviewed it is republished with the above new generic and specific

appellations. We translate the description of the learned authors.

" Coral turbinated or cylindro-conic, in general somewhat

lengthened and feebly carved at the base ; covered by an epitheca,

and presenting moderate concentric folds. Cup circular, mode-

rately deep ; one small septal fossette (a small cavity or furrow in

one side of the bottom of the cup) ; radiating lamellae very thin,

regular ; larger above, where they are rounded, denticulated on

their free sides, alternately a little inequal ; a little twisted towards

the centre
; they are 80 in number, or sometimes more. In a

vertical section it is seen that the lateral prolongations of the

lamellae are arched and ascending ; those which occupy the upper

part of the chambers terminate at the free sides of the lamellae

;

those which are situated lower unite in the centre to form irregu-

lar transverse septa ; these prolongations, which close incompletely

the interseptal spaces, are distant from each other a little more

than a millemetre, and are united by simple cross pieces at right

angles."

The generic name is from the Greek Helios, the sun, and

phyllon, a plant. The specific name was given in honor of Pro-

fessor Hall.

* Polyjjiers fossiles des terrains palceozoiques (Fossil corals of the palceo-

zoic formations,) par M. Edwards et J. Haime.
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Fig. 15 Cystiphrjllum Americanum, (Edwards & Haime.)

Fig. 15 Cystiphyllum Americanum. " Coral elongated, cylin-

dro-turbinate, straio-ht or sli'^-btlv curved, covered by a thin

epitheca, and presenting folds of growth more or less marked.

When the epitheca is removed, the stride of very thin ribs may be

observed. These are equal in size, and straight. The cup is cir-

cular, margins thin, excavated ; septal rays distinct and prolonged

to the centre under the form of fine striae ; about one hundred may

be counted. A verticle section shews a tissue entirely vesicular

but which is very dense in the external parts of the fossil ; the

vesicles occupying the outside are in general small and oblique

sloping inwards and downwards ;
those in the centre are larger, a

little unequal, and almost horizontal, broader than high, the largest

are three millemetres (about one eighth of an inch) in length and

1 or 1^ millemetres in heighth ; the small ones are only about

one millemetre in breadth."

This species is the C. cylindrkum of the New ?ork reports. It

occurs abundantly in the Hamilton Group in Western Canada.

The star shaped mark near the centre of the figure is the base or

root of a small encrinite which had attached itself to the specimeu

figured by Prof. Hall after the death of the coral.

The generic name'is derived from the Greek kicstis, a vesicle, or

small cavity. Fossils of this genus when cut and polished, or

when their internal arrangement is otherwise exposed, do not ex-

hibit the reofularlv radiated structure of Streptelasma^ but consist

altogether of vesicular structure. This species is usually four

inches or less in lenoih and 1 or H in diameter.
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Fig. 16. Cyathophyllum distortum (Hall
)

Fig. 17 Cyathophyllum rectum (Hall.)

Fig. 16 (7. distortum. " Coral elongated irregularly cyliudro-tur-

binate, a little curved. Epitheca strong ; folds of growth very

much projecting and sharp-edged
; radiating lamellae 26 to 34

in the adults. The general form varies greatly, some specimens

are slender and long, others thick and short."

The length of this species is from one to'^two inches, diameter

I to f of an inch. It is remarkable for the sharp inflections

occasionally exhibited, some of the specimens are bent almost at a

right angle. Abundant in western Canada.

Cyathophyllum from the Greek knathus, a cup.

iiiflfliiytuBiil

Fig. 1 8. Stromhodes simplex, (Hall.)

Views of side and interior of the cup.

Fig. 17. a rectum. "Coral turbinated, elongated, straight,

or slightly curved ; folds of growth very feeble
;

ribs simple, rather

large, straight, sub-equal, corresponding to the interseptal spaces^
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the distinct furrows on the sides indicate the outer edges of the

lamellae ; the other less distinct furrows the edges of the rudimen-

tary lamellae."

Length from 1 to 2 inches, diameter | of an inch.

Specific name, Latin, rectum^ straight.

Fig. 18. Stronibodes simjylex. Professor Hall thus describes

this species. " Turbinate, curved near the base; disk expanded
;

thin on the edge, sometimes sub-reflexed ; laminae simple, much

contorted in the centre, and irregularly bifurcating toward the

margin (about 40 in number) ; surface marked by longitudinal

striae." "The simple prominent laminae, and shallow cup, at once

distinguish this species. It resembles the S. plicatum which

occurs in the corniferous limestone."

The French authors appear to think this fossil to be a cyatho-

phyllum^ but do not give any decided opinion.

Gas for illumination from the JJtica slate. Professor Hind's

Lecture before the Mechanics'' Institute of Toronto^ extractedfrom

the Toronto Times, 28th January, 1857.

" Last Friday evening,Professor Hind,of Trinity College,deliver-

ed his second lecture at the St. Lawrence Hall, before the mem-

bers of the Toronto Mechanic's Institute.

" The lecture was a continuation of a former one, delivered the

Friday previous. In describing the manufacture of illuminating

gas, the lecturer illustrated the subject by a novel mode of prepar-

ing that useful and important means of obtaining artificial light,

which we shall endeavour to describe.

" The lecturer exhibited before the audience the process of manu-

facturing coal gas for illuminating purposes, but the material he

employed for generating the gas was a substance altogether diffe-

rent from coal, being nothing more than the bituminous shale,

which is found in abundance at the base of the Blue mountains,

near CoUinaj-wood. This shale extends from lake Ontario at

Oshawa, to Collingwoiul on Georgian Bay. It is particularly

rich in bitumen, and produces upon distillation, a very brilliant

illuminatino; o-as, toofether with tar and oils and other substances

usually produced in making gas from ordinary coal. The appa-

ratus employed by the lecturer, consisted of a small table furnace,

in which was placed an iron retort, containing about half a pound

of the shale broken up into small fragments. To the pipe leading

from the retort, a small glass globe was attached, for receiving

the tar and oil ; from this receiver a glass tube led into a vessel

containing lime water, through which the gas issuing from the
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sliale in the red-liot retort was transmitted. To the same vessel

a pipe and jet were fixed for burning the gas. Its illuminating

power appeared to be greater than that from coal gas, and the

lecturer stated that, while the London (England) gas contained

on an averao-e not more than from four to six per cent, of the illu-

minatin"- principle which is called olefiant gas, and very good gas

rarelv possessed more than ten to twelve per cent, of its valuable

constituent; this gas from the bituminous shale of Collingwood or

Oshawa, held fifteen per cent, of the illuminating principle in the

samples of gas which he had made and examined. The shale

varies in the amount of bitumen it contains, so that the strength

of the gas is not always the same. A valuable property of the

Collingwood shale is that it does not swell or expand upon being

heated like bituminous coal, so thai a retort may be filled with it,

while it is well known, that it is not safe to fill a retort more than

two-thirds of its capacity with bitummous coaL The Lecturer

considered it possible that the shales of Collingwood and Oshawa

may yet become of economic value, for the purposes of gas-lighting.

Similar shales, but of very different geological age, are found in

great abundance in the valley of the Sydenham and the Thames

rivers near Chatham, and throughout the country between lake

Huron and lake Erie, drained by those rivers.

" The geological name of the Collingwood and Oshawa shales was

said to be " the Utica slate," and those of the western part of Ca-

nada, " the Hamilton shales."

" The lecturer also exhibited the mode of ascertaining the pre-

sence of noxious impurities in illuminating gas, and showed the

absence of such impurities in the Toronto gas, by illustrative expe-

riments. The tests for sulphuretted hydrogen and sulphuroeus

acid, established conclusively that our Toronto gas, as then taken

from the pipes in the St. Lawrence Hall, is perfectly free from those

noxious impurities. The lecturer further expressed his opinion,

that in isolated factories, and even in private tamilies in the coun-

try, gas illumination from fat and oil, or other similar substances

would soon become by no means uncommon. The apparatus is

extremely simple and cheap, and attended with very little trouble,

while the cost of lighting a large building or private house, when

compared with candles or oil, was very trifling. The only objec-

tion that could be urged against its introduction in or near a pri-

vate house, was the smell occasioned by the formation of volatile

compounds of Carbon and Hydrogen, which chemists had not suc-

ceeded in separating by economical processes from common gas.

« The possibility of the economical manufacture of illuminating

gas from our Collingwood, Oshawa, and Western shales, is a very

interesting and important question, as many cubic miles of those

shales, very rich in bitumen are found in Western Canada. Pro-

fessor Hind also stated that the other products of the distillation

of the shales, such as oil, tar, and naptha, are iikely tobe valuable.

We hope we shall hear more of this subject, and that experiments

will be set on foot to ascertain the commercial value of the Cana-

dian rocks to which Professor Hind has row called the attention

of the members of our flourishing Mechanic's Institute."
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