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ARTICLE L—On the Coraus florida of the United States. By
George S. Blackie, A. M., M. D., and Professor of Botany

and Natural History, University of Nashville, Tennessee,

U.S., Honorary Member of the Botanical Society of Canada,

{Read before the Botanical Society by Professor Williamson, LL.D.j

Kingston, llth January, 1861.]

Common throughout all our forests, conspicuous in spring time

by its festoons of large white blossoms, and equally so during the

fall months from its clusters of scarlet berries, a handsome little

tree usually about 15 to 30 feet high, is the Cornus florida L.

of the United States. I have brought this plant to your notice

for no particular reason, but that it this morning attracted my
attention, as I walked in the neighbourhood of my home, and

I conceive that much service may be done to the existing state of

the botanical knowledge of our country, should each member of

the society take up, meeting after meeting, some individual

plant, no matter how common, and state all that he knows of

that plant, whether such information be gleaned from his own studies

or from those of others. On my first visit to the United States,

one of the first objects which attracted my attention on travell-

ing down the Mississippi, from the snows of Canada to the balmy

spring of Louisiana, was this plant, and its extreme beauty, con-

Ca». Nat. 1 Vol. VI.
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trasted witli the gloominess of the scenery from which I had just

emerged, made so strong an impression on me, that I have ever

since regarded the plant with a peculiar interest.

Comus florida is probably the most generally distributed spe-

cies of its genus in our country. In this genus, which is one of

the family of Cornacece, there are about twenty species, of which

America has, north of Mexico, eleven ; two are peculiar to Mex-

ico ; three are found in Nepaul ; two in Japan ; two are found

in both Europe and Asia, and one is found in the north of both

hemispheres. They are all shrubs, with entire, deciduous leaves,

covered with adpressed hairs, the calyx four toothed, minute,

adhering to the ovary ; the petals four, distinct, oblong, inserted

with the calyx into an epigynous disk, drupes baccate, flowers in

cymes. In this State (Tennessee) we have at least five species

;

C» paniculata, C. stricta^ C. asperi/oUa, C. sericea, and the sub-

ject of my present paper. In addition to these, in the north

there are the species C. Canadensis, C. circinnata, C. alba, G,

alternifoUa, and C. sanguinea. The property of the bark of all

these is very bitter and tonic. Some of them have underground

stems, which send up branches dying annually down, others again

have true permanent stems, the wood of which is excessively hard,

a fact which has given rise to the name, from the Latin Cornu, a

horn, the wood being believed to be as hard and as durable as

horn. Hence the ancient Romans constructed spear-shafts and

other warlike instruments from it, and Virgil alluded to it as

hona belli comus. The wood of C, florida is not only remark-

able for its hardness, but for its extremely fine texture.

Comus florida, the flowering dogwood, is the most beautiful

and showy plant of its genus. It is a round-headed small tree,

usually fifteen or twenty feet high, but often reaching a height of

twenty-five or thirty feet, and its stem a diameter of eight or nine

inches. The new shoots are of grayish green, covered with down,

those of the previous year are purple with slight rings, afterwards

changing to gray and streaked with brown. The stem is rough,

with short broken ridges, between which the bark is often divided

into regular plates. The branches are numerous, spreading, and

disposed with regularity, sometimes opposite, sometimes arising

by fours. The leaves are three inches long, opposite, oval, en-

tire, acuminated, and, at the base, abruptly tapering to a short

channelled footstalk. Smooth on their upper surface, their low

er is whitish, with hairs along the mid-ribs and veins, and a few
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scattered ones between, the upper surfaces having also numerous

conspicuous ridges. The flowers are placed on the ends of the

branches, supported by a club-shaped footstalk. They are ex-

tremely small, and aggregated together in numbers of twelve or

more in a head, surrounded by a showy involucre, three or four

inches in length, and which is supposed by the non-scientific to

be the flower. The flowers themselves are of a greenish yellow

colour, but the four large obcordate leaves of the involucre are

white, and sometimes tinged with violet. The outer extremity of

each is notched as if from injury and this notch is purple or rose

coloured. The calyx is extremely small. The petals and stamens

are each four in number. There is one pistil with a filiform

style nearly as long as the corolla. The fruit is a group of ob-

long, oval, shining, bright scarlet berries, crowned with the rem-

nant of the calyx. They appear placed in the fork of two branch-

es, which arises from the fact that while the flowers are terminal,

yet ere the fruit is perfected, the two branchlets for the flowers of

the succeeding year are developed and grow up on each side.

These berries ripen here about July or August, and are eagerly

devoured, despite their bitterness, by birds in the winter season.

In Louisiana, the C. florida flowers in February, in our vicinity

in April and May, and farther north in June and July. It is in

bloom for a fortnight, during which time the Indian farmers say,

Indian corn should be planted. The plant is of slow growth, and

has a hard, heavy, solid wood, of a close texture, and susceptible

ofa high polish. It is often called Boxwood, and used as a substi-

tute for it in the manufacture of handles of chisels, hammers, and

such tools, for the cogs of wheels, teeth of harrows, spoons, &c.

Soon after the fruit commences to ripen the leaves begin to change

their colour, turning to a purple and then to a rich crimson or

purple colour, and a bright russet beneath, forming one of the most

beautiful objects of our forests during the fall months. It is fig-

ured in Botanical Magazine, t. 526.

Chemical analysis shows that the bark of the root, stem, and

branches, which are bitter, astringent, and aromatic, contain in

difi'erent proportions, the same substances as are found in Cinchona,

except that there is more gum, mucilage, galhc acid, and extractive

matter, and less resin, quinine and tannin. The principle ob-

tained from it is called Cornine, and its salts have all the properties

of these of quinine, though not so strongly marked. The principle

is also difficult to obtain in any quantity. The extract of Dog-
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wood, while inferior and less stringent than the best cinchona, is

yet superior to the inferior kinds. This extract contains all the

tonic properties, while the simple resin is merely a stimulant.

Professor Barton says *' that it may be asserted with entire safety

that as yet there has not been discovered within the limits of the

United States any vegetable so effectually to answer the purpose

of Peruvian bark, in the management of intermittent fevers as

the Cornus florida^ It may be looked upon as our best native

tonic. In some respects, however, it diff'ers from quinine, as the

powdered bark quickens the pulse, and sometimes produces vio-

lent pain in the bowels. On this account the preparations em-

ployed are the sulphate of cornine and the extract. Dr. O'Keefe

of Augusta, Georgia, has prepared a valuable alcoholic and wa-

tery extract of the bark, which seems to possess all its medicinal

properties. (See Trans, of Amer. Med. Association, vol. IL, p.

671.) This may be used in intermittent and remittent fevers,

also in typhus and all febrile disorders. In cases of debility. Dog-

wood is a valuable corroborant, for which purpose it may be com-

bined with Colombo, Gentian, Chamomile, or Seneca root.

Country people often use it as a decoction, or chew the twigs as

a prophylactic against fevers. Drunkards sometimes employ a tinc-

ture of the berries to restore the tone of the stomach, and combat

the pains of dyspepsia. Many have recommended a decoction of

equal parts of Dogwood and Wild Cherry barks, as a remedy in

dyspepsia, and the debility in convalescence from fever. The flow-

ers have similar properties, and a warm infusion of them was

often employed by the Indians in cases of chills and indigestion.

They named the plant Mon-hci-ean-ni-min-scM. The powdered

bark of the plant makes one of the best tooth powders vrith

which I am acquainted, as it preserves the gums hard and sound,

and at the same time, renders the teeth extremely white. Rub-

bing the fresh twigs on the teeth has this eff'cct, and the Creoles

of the West Indies, the pearly whiteness of whose teeth is uni-

versally acknowledged, use another species in this way.

There are yet other uses to which Dogwood has been put. A
sort of inferior ink may be made with the bark, using it instead

of galls. A warm decoction of the bark with sassafras is a valu-

able wash for foul ulcers, and in veterinary medicine a decoction

of the bark has been used with very good effect in a malignant

disease called yellow water, Canada distemper, &c., very fatal

among horses.
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Thus I have endeavoured to place before you a sketch of one

of the denizens of our Tennessee woods, and if my effort has at

all interested you, it will give me pleasure to repeat it should you

call on me on another occasion.

[Prof. Williamson, in remarking upon the above paper, stated

to the meeting that he had not observed the Cornus florida in

the immediate neighbourhood of Kingston, but he had seen it in

the Niaojara district.

Prof. Lawson exhibited specimens of the plant from various

parts of the United States, and alluded to its wide range, but ap-

parently southern tendency. It is no doubt correctly regarded

as a Canadian species ; but it is absent from Prof. Barnston's list

of the Holmes' herbarium, Montreal; from Mr. Billino-s' list of

Prescott plants, and other accessible local lists, as well as from

the various collections made in the neighbourhood of Kingston.

It is not difficult to trace the distribution of so showy a plant,

and it is to be hoped that Prof. Blackie's remarks will lead to the

publication of Canadian localities.]

ARTICLE II.

—

A popular Treatise on the Fur-hearing Ani-

mals of the Mackenzie River District. By Bernard Rogan
Ross, C. T.

[Presented to the Natural History Society of Montreal.}

In submitting the following Treatise to the notice of the Natu-

ral History Society of Montreal, I will, previously to entering on

my subject, mark out the extent of country to which only, my
remarks apply.

A residence of thirteen years in this District, during the great-

est part of which time I have been a not unsuccessful trapper, has

afforded me many opportunities of observation upon the nature

and habits of the various fur-bearing animals inhabiting these

high northern latitudes. I have throughout studied accuracy

rather than effect, and the style of my remarks is doubtless rather

popular than scientific
;
yet the hope that my humble endeavours

may perchance clear one doubtful point, or illustrate some new

truth has lightened my labour, and will, if such should in reality

happen, prove an ample recompense for my toil.

The boundaries of the Mackenzie River District may be con-

sidered to extend from Salt River, a tributary of the Slave to the

Arctic Sea, and from 100° W. long, to the Rocky Mountains.
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I cannot here omit mentioning the aid which I have received,

in the scientific parts of the Treatise from the splendid, complete,

and accurate work of Prof. Baird on North American Mammals.

The general characteristics of Families are quoted verbation from

his work.

LrNx, Rafinesque.

Gen. ch. Molars |:| the small anterior premolar of Felis wanting.

Tail considerably less than half the body, exclusive of the head

and neck, generally not much longer than the head, and abruptly

truncate at tip. Baird.

Lynx Canadensis, Raf,

Sp. ch. Size between that of a Fox and Wolf. Tail thickly

furred, shorter than the head, and tipped with black. Paws

densely covered with hair, and armed with strong claws. Color

in winter, a silver grey on the back, paling towards the belly,

which is sometimes white ; a rufus undershade mixes with tints.

The ears are pointed, not large, and tipped with a pencil of long

black hairs. Whiskers generally white. Length from the tip

of the nose to the tip of the tail about 3 feet. Average weight

about 25 lbs.

This species is the largest of the North American Lynxes, and

is the only one found in the Mackenzie River District. It is called

by the " winterers " indiflferently either Lynx Cat, Loup Cervier,

or Pichen. In appearance it is rather formidable ; its teeth are

long and sharp, while its powerful claws and immense spring ren-

der it a dangerous opponent to any animal that it encounters. In

its habits it is predatory. Hares and mice it devours with avidity

;

birds it pursues to the tops of the loftiest trees, and it even kills

fish in their own element ; while it has no objection to carrion,

and, when pressed by hunger will even eat its own kind. Tales

of the ferocity of this animal have been told by the early writers

—

of its attacking and mastering deer—but they are without founda-

tion. It is a solitary beast, and I should consider its unaided

strength perfc^ctly incompetent for such a purpose.

In its motions, though very active, the Lynx is rather an un-

gainly animal. Its favourite pace is a succession of long leaps

much in the manner of the American Hare [Lepus Ajnericanus),

which it also slightly resembles in shape. It is stupid, and easily

caught. A sudden and loud cry from the hunter pursuing it is
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sufficient to arrest its course for a time long enough to permit

him to fire, and sometimes several shots are obtained at the same

animal in this manner. It is easily killed, a not very heavy blow

being sufficient to fracture its skull.

The colour of the fur varies much with the seasons. In winter

the hair is thick, long, and silky. The grey markings are of a

dark silver colour, while the rufus undershade is scarcely observa-

ble. In some specimens the dark stripe down the back would

not disgrace a silver fox. In summer it wears a rusty look, the

hair is short and thin ; and there is more rufus and little of the

silvery grey in the tints, while the skin is marked with black

spots, which serve to distinguish a prime from a common fur, in

trading with the Natives. These spots appear generally in April

and disappear in November.

The Lynx is found ail over this District, in greater or lesser

numbers, wherever there are trees, even within the Arctic Circle.

It is subject, like most of the other Fur Animals, to periodical

migrations, which appear to occur with great regularity in periods

of ten years, and which in its case depend on the Hare its princi-

pal food. One of the most curious of the idiosyncrasies of this

animal is its passion for perfumes ; and particularly for the odor

of castoreura, which forms the basis of all the " medicines " used

by trappers in effecting the capture of the Lynx.

There are four methods in which the death or capture of the

Lynx is effected—by hunting—by the use of the steel-trap, or gin

—by the simple snare—and by the medicated cabin : all of which

I shall pass briefly in review :

—

By hunting.—In this method the hunter pursues the animal

generally aided by a dog, and follows its track in the snow, until

he forces it to take refuge in a tree, when it is shot : yet so tena-

cious is the death grip of its powerful claws, that it is sometimes

necessary for him to fell the tree, in order to obtain the body.

By the steel-trap.—The gin covered inside the jaws, with a well

fitting "pallet" of birch bark, is placed indifferently either under

or upon the snow, and on the pallet a piece of hair skin, well

rubbed with the ' medicine ' is tied. The Lynx on scenting his

favourite perfume endeavours to withdraw the skin with his paw,

and consequently springs the trap. It does not, like most of the

other fur animals drag the trap to a distance, or make violent

efforts to escape, it generally lies down until aroused by the ap-
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proacli of the hunter when it endeavours rather to spring at him

than to take to flight.

By the simple snare.—A running noose of platted sinew, thread,

or deer-hide thongs, is set in the track that the animal usually

follows ; this snare is attached to a pole of sufficient weight to

toss up the body, and it remains hanging until the hunter passes.

The body is sometimes found devoured by crows, wolverines, and

Lynx.

By the medicated Cahin.—This is the most efficacious method

of catching the Lynx. A round enclosure of some three feet in

diameter is made of small willows, or branches of trees, loosely

planted in the snow, and about four feet high. Two entrances are

left at the opposite sides, each fitted with a snare. In the

centre of the enclosure, the medicated skin is placed, inserted

in a cleft stick, about eight inches distant from the snow.

The snare is more commonly tied to the middle of a loose

stick, about 30 inches long, by 3 in diameter, and which is

supported on two pronged branches set on each side of the

entrance, when circumstances are favorable the tossing pole is

sometimes used, and it is the most certain fashion. The ani-

mal on scenting the castoreum, inserts its head, or sometimes

its forefoot into the noose, which, owing to the long tips on

the Lynx's ears, remains securely on the neck when once passed

there. After enjoying and rolling itself in the perfume, it moves

off"; but on finding the stick thumping after its heels, it becomes

alarmed and makes for the nearest woods ; the stick soon catches

in the bushes, and in a short time, the animal, instead of cutting

the line, strangles itself, or if caught by the paw remains fixed un-

til the hunter arrives to give it a " coup de grdce^'' if he does not

find it already frozen stifi". On some occasions it will gain the top

of a lofty tree, and on springing off to rid itself, as it fancies, of

the stick, it hangs, itself in a superior manner, and puts the trap-

per to the trouble of cutting down the tree, which is generally a

large one.

As an article of food, the flesh of the Lynx, is highly esteemed

both by the natives and the white residents. It is of a light

colour, and well flavored, the fat, which is soft like that of the

bear, lying mostly on the ribs.
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Canis (Lupus) Occidentalis. var. Griseus (Richardson),

Grey or Strongwood Wolf,

Var. White and Barren ground Wolf,*

Sp. eh. Size that of a large mastiff dog, but stands rather

higher. Hair long and not coarse, under fur very thick and

woolly. Tail very full but not so long in proportion as that of a

fox. Colour varies. In barren grounds, variety generally white,

in strong wood, dark grey, length from the tip of the nose to the

tip of the tail about 6j feet, weight about 50 lbs.

This is the only species of Wolf in the Mackenzie River District

but I am inclined to divide it into two varieties ; the dark grey, or

the strong wood, and the white, or barren ground. These two are

doubtless the same species, though in colouring, locality, and habits

there is a considerable difference between them.

The general appearance of both varieties of wolf is rather pre-

possessing, resembling a good deal that of the native dogs. The

head is full, broad between the ears, and tapering towards the

snout. The legs, though rather long, are stout with good muscu-

lar development. The paws are large, furnished with strong claws,

and well furred. The teeth are long and white ; and the jaws

are of immense power. The eyes are placed obliquely, the inner

corner tending downwards. The tail is moderately long and very

bushy.

The white wolf is found inhabiting the barren grounds, and the

wooded country bordering on them ; its migrations being dependent

on the movements of the Rein-deer, its principal food. This kind

of wolf lives in considerable bands, which unite in hunting parties

to run down or surround the deer, driving them over cliffs, or into

rivers or lakes as is most convenient. In size they are smaller than

the grey variety, though much larger than the Prairie wolf. Their

colour is generally a dirty yellowish white with most commonly

a stripe of grey down the back ; but not always.

The dark grey, or strong-wood variety, which I have styled

** Argentatus " from the resemblance of its color to that of the

silver Fox, inhabits the wooded country. It most commonly is

seen alone, but as many as 6 have been observed in a band. The

only specimens of its skin which I have seen, were received at Fort

Resolution on Great Slave Lake, and it is evidently still rarer
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among wolves, than tlie silver is among Foxes. In its full winter

pelage it is a magnificent animal. The color is a dark silver grey,

with a rather browner tint than that of the silver Fox, under the

belly a blueish black, the nose and paws black. The size of an old

specimen is enormous, the skin being as large, when stretched and

dried, as that of a barren ground reindeer.

The northern wolf is a very knowing animal, quite as much

so as the fox ; out of an immense number which I have heard,

I will relate a few well authenticated anecdotes about it, most of

which have fallen under my own observation. In the month of

May, when the holes cut in the ice do not freeze up, the fisher-

man at Fort Resolution on visiting his trout lines, set at some dis-

tance from the fort, discovered that several had been visited, the

lines and hooks were lying on the ice, as well as the remains of

a partly eaten trout, and a wolfs track was observed about the

place. The fact was that the wolf had hauled up the lines and

helped himself to what fish he required. This occurred again and

then ceased, the animal having been probably driven away by

the dogs of the post. I have never heard of a wolf attacking

man, though a dog has been carried off from the winter encamp-

ment now and then. "When there is but a single wolf, one of

our hauling dogs, which are a powerful cross between the pointer

and native dog, will make a good fight and often beat off" his op-

ponent. The wolf, when taken young, is easily domesticated. It

is aff'ectionate and docile to its master, but snappish with strangers

and rather quarrelsome with the dogs. A cross between a male

wolf and a domestic bitch makes an excellent breed. The off"-

spring are hardy, docile and strong, easily fed, and capable of

enduring great fatigue. These hybrids will, contrary to the ge-

neral rule, have young ones. When there are not too many dogs to

drive him off", a male wolf will sometimes have connection with a

bitch belonging to the fort, but I am doubtful if a female wolf

would permit the attentions of a domestic dog. In the copulating

season wolves become rabid, at which time their bite is generally

fatal to dogs and other animals. Fearful of expatiating at too great

a length upon the subject, I will conclude this anecdotary para-

graph by a testimony to the sociability of the wolf, even in a wild

state. A full grown wolf remained during the months of July

and August IBS'? quite domesticated at Fort Resolution. Though

rather shy of the people, it lived in great harmony with the dogs,

playing and sleeping with them, and sharing their food. Around
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the smoke made to keep off the myriads of noxious flies from the

cattle it reposed with the other animals, and, although there was

a small calf in the band, it never attempted mischief. It was shot

at by an Indian and never seen after. Wolves, when pressed by

hunger, often come into the square of the fort, and one was shot

once when endeavourins: to affect an entrance into a meat store.

There are five methods by which wolves are captured or des-

troyed. By the pitfall ; by the gin ; by the trap ; by the set

gun ; and by poison.

JBy the PitfalL—This method is tolerably successful. A hole

about 7 feet deep, broader at the bottom than at the top, is dug

during the summer. It is covered with twigs and grass, and after

the first fall of snow bears the same appearance as the surround-

ing ground. In the centre of the hole the bait is laid, and on

approaching the animal falls into the pit, when he is easily

killed.

By the Gin or Steel-trap.—The trap is set in the usual manner,

covered with snow and baited ; when caught the wolf struggles

violently, and if the trap be not very strong will escape, after which

he is very difficult to catch, as he w^ill begin digging at some dis-

tance from the trap, which, when reached he will throw aside

with his nose, and devour the bait at his leisure. Once

securely caught, the wolf will take the bar of wood, to which the

trap is fixed by an iron chain in his mouth, and trot ofl' at a des-

perate pace seeking the worst country he can find. I was once

obliged to follow a wolf two days in this manner, and only secured

him in the end by the aid of dogs.

By the Wooden Trap.—A large trap of strong pieces of wood

is made. First stakes are driven into the earth enclos-

ing a circular space, with two convenient saplings for

door-posts, a log of wood, or sleeper, is laid across the door, at

the foot of these, with another longer and lighter piece on the top

for the purpose of being lifted up when set. The roof of the trap

is then covered with small sticks and brush, some logs of wood

are laid as weights on the upper piece lying across the door, and

a strong stake is driven into the ground to prevent the animal,

when caught, from hauling the top piece off the sleeper. The

trap is then prepared for setting, to effect this some of the weights

are thrown off, and one end of the top piece hfted sufficiently

high to permit a stick about a foot long to be inserted upon the
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butt of the bait stick wbich is about 18 inches long with a piece

of fish or meat fixed on the point, and is placed inside the trap.

The weights are then replaced and some pine brush thrown loose-

ly on the top. This fashion of catching wolves is not very suc-

cessful, except in the fall and beginning of winter.

Bt/ the Set-gun.—This is a very sure method though rather

dangerous to the hunter, if he do not take great care. The gun

is tied upon two saplings or stakes, set on purpose, opposite the

trigger is another thinner stick firmly planted on the ground, a

piece of wood is laid across this stick one end pressing the trigger,

the other attached to a line to the other extremity of which the

bait is afiixed. This line is carried under the snow by boring

holes in pieces of board and passing it through them ; this also

prevents the animal from pulling the bait out of the aim of the

gun, which he discharges as soon as he hauls upon the line to

obtain the meat. Instances have been known of wolves cutting

the line close to the trigger of the gun, after which they eat the

bait in safety.

By Poison.—In this case strychnine is used, which is an infal-

lible method, though the animals sometimes go to such a distance

that it is diflScult to follow their tracks ; and if a fall of snow

come after they have eaten the bait their bodies are often lost.

About two grains are required to kill a wolf quickly. But as this

article is already too long, I will defer the detailed account of the

effect of strychnia on wild animals, until I write the article upon

Foxes.

CaNIS FAMILIARI8. LlUU.

Var. Borealis, or Esquimaux Dog,

et Lagopus^ or Hare Indian Dog.

Sp. ch, (of both). Size, about that of a pointer ; ears small and

pointed; head broad between ears, and tapering towards muzzle

;

colour varied, but whites and greys predominate ; hair long and

fine mixed, with thick under fur ; tail long and bushy
;
general

appearance that of a wolf.

In comprising the Hare Indian and Esquimaux dogs among the

fur-bearing animals of this district, I am perfectly aware that, in

a commercial point of view, they are not included among them;

still, from their wild nature, as well as their long and thick fur, I

consider that I may with strict propriety class them in the branch
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of natural history upon which these notices treat. I should also

wish to point out a few errors into which previous writers on these

animals have fallen, as well as to submit to the philosophical

world some of the results of my experiments and investigations in

this branch of animated natnre.

The Esquimaux dog var. Borealis is found, as its name implies

among the Huskey tribes of the Arctic coast. It is of considerable

size, muscular and well-proportioned. The ears are small and

pointed, and with a good breadth of skull between them, the

muzzle is long and sharp, the eyes are placed at angles, not hori-

zontally, the fur is deep and thick, the tail bushy, the feet broad

and well covered, and the colour is generally pure white, though

other shades are not uncommon.

It is said, with what correctness I cannot venture to say, that

the voice of the Esquimaux dog in its native wilds is not a bark

but a long melancholy howl. I have had several in my possession

all of which barked lustily, but they may have learnt this accom-

plishment from the dogs of the fort. The similarity of appear*

ance between this dog and the barren ground wolf is very great.

It is a hardy animal capable of enduring great extremes of cold

and hunger, but in the latter case it becomes very ferocious

and instances have occurred of children being devoured by it.

There is no want of sagacity in the Esquimaux dog, its whole

look tells of its wisdom and cunning. It is very sociable and fond

of its master. When two of this breed of dogs begin fighting, the

whole band light on one of the pair and if not prevented will tear

him in pieces.

The Hare Indian dog, var. Lagopus^ is the race domesticated

among the Indians of the Mackenzie River District. It is charac-

terised by a narrow, elongated and pointed muzzle, by erect sharp

ears, and by a bushy tail not carried erect but only slightly curved

upwards, as well as by a fine silky hair mixed with thick under

fur. Its colour is tolerably varied in the shades of brown, grey,

black, and white. Of these tints the darkest are the most rare.

A white or greyish white being the most usual shade. Some

writers have supposed this animal to be a domesticated white fox

but the thing is highly improbable. The Indian dog, though

there are great differences in its size, has on an average more

than treble the proportions of this species of fox, moreover it

will not have connection with this or any other branch of the sub-
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family Vulpinoe, while its varied shades of colour are never seen in

the pure white pelt of the arctic fox
; with wolves on the contrary,

not only will they cohabit but will also produce a hybrid offspring

that will for several generations procreate one with another. This

fact manifests the close connection that both these varieties of dogs

have to the wolves, and would almost prove them identical. Thus

far I admit, but I do not, for reasons which I shall afterwards give,

consider them only domesticated wolves. They are in my opinion,

specimens rather of the parent canine stock unaltered by human

experiments, and in appearance such as Adam might have named

in the garden of Eden.

With foxes of any description neither these nor any other dogs

will copulate. At Fort Resolution I had a very fine pair of cross

foxes in confinement. They were kept within a roomy enclosure

surmounted with lofty stockades. One of the windows of my
dwelling-house commanded this enclosure, and at it I used to

spend hours observing iheir actions and movements. When the

bitch fox went in heat in the spring she had connection with her

mate. And wishing to decide upon the extent of the affinity

existing between the fox and the dog, I shut up a small terrier

with her. There was no courtship, the parties were mutually

indifferent. I tried Indian, half Indian, and our own hauling

dogs, bui with no success, they evidently would not enter into a

matrimonial speculation, though they were friendly enough. This

experiment may perhaps be allowed to decide the case in point.

Wild dogs are known to exist in many countries. The Ajuara

of S. America, the Dhol of India, and the Dingo of Australia,

for instance, all bear a close resemblance to each other, and

to the Arctic American dogs, in the most essential particulars.

Therefore, seeing that wild dogs as distinct from wolves exist, it

is to some such animal that I am inclined to attribute the origin

of the dog. From the earliest ages the dog and wolf have been

distinguished from each other, and the varieties to which this

article is devoted, may have derived their certainly very wolfish

appearance from crosses in the breed.

Whatever be the origin of these animals they are of the great-

est service, in fact a necessity to the aboriginal dwellers in these

dreary and barbarous wilds. They are the only beasts of bur-

then, and although they have not the strength of the fort dogs,

still a train or team of three good ones, will haul a load of up-

wards of three hundred pounds, five hundred being considered a
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good load for the others. Their life is a hard one, far worse

than that of a tinker's jackass, a blow or a kick is the usual

caress bestowed upon them by their master. Their food is most-

ly the excrement and offal of the camp, hare-skins and paws, and

any other trash too wretched for the far from nice stomach of a

Chippewayan Indian. I have seldom or ever seen a fat dog

among the natives. They make very good hounds to follow deer

or moose on the crust of the snow in spring ; for though they

have not sufficient strength to bring down these animals them-

selves, they retard their progress sufficiently to allow the approach

of the hunter. I have seen some tolerable retrievers among them

also.

I will now conclude this article by offering a just tribute to tha

affectionate disposition, and kindly habits of this poor and ill-

used " friend of man." Scanty fare, harsh treatment and want,

seem to make little difference in his love, and these miserable

starvelino-s shew as much if not more affection for their hard-

hearted and tyrannical master, than do the pampered and petted

favourites of European old maidenhood.

Sub-Family.—Vulpine .

Gen. ch. Pupil of the eye elliptical ; head slender ; upper incisors

scarcely lobed
;
post-orbital process of the frontal bone bent but little

downwards, the anterior edge turned up ; a longitudinal shallow

pit or indentation at its base.

VuLPES FuLvus.

—

Common American Fox, {Desm).

Var. A. FulvuSj Red Fox.

" B. Decussafus, Cross Fox.

" C. ArgentatiLSj Silver Fox.

Sp. ch. Hair long, silky and soft. Tail very full, composed of

an under fur with long hairs distributed uniformly along it. Dis-

tance in red variety between hairs, 6j inches. Tail with white

tip, feet and ears black.

Var. Fulvus. Reddish-yellow; back behind grizzled with

greyish. Throat and narrow line on the belly white. Ears be-

hind and tips of caudal hairs (except terminal brush) black.

Var. Decussafus. Muzzle and under parts with legs blacky

Tail blacker than in the other variety. A dark band between

the shoulder, crossed by another over the shoulder.

Var, Argentatus. Entirely black except on the posterior part
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of the back, where the hairs are annulated with grey, this occa-

sionally wanting. Tail tipped with white. Baird.

In treating on the different varieties of foxes I have spoken of, it is

extremely difficult to mark the line where one ends and the other

commences. During my residence in these regions I have seen every

shade of colour among them, from a bright flame tint to a perfectly

black pelt, always excepting the tip of the tail, which in all cases is

white. Even the judgment of an experienced fur trader is sometimes

at fault to decide, in bartering, to which of the three varieties a skin

should belong, as they bear different prices. Still, notwithstand-

ing this, I consider these colours to have been produced by in-

termixture of breed. The different varieties, being in my opin-

ion, quite as distinct as those of the human race. And I do

not think that any of the progeny of two pairs of red foxes would

be either black or cross. In cohabiting the male foxes accom-

pany the females in bands of from 3 to 10, much in the manner

of domestic dogs. At Durwegan on Peace River, I have repeat-

edly observed this. The males fight violently for the possession

of the females, many are maimed and some killed. A number

of males thus in all likelihood cohabit with the same female,

which gives rise to the varieties of colour in a litter. Instances

are reported as having occurred in which all the varieties were

taken in one den, but of this I am rather doubtful. It is very

difficult to tell the future colour of cub foxes, the red appear to

be cross, and the cross to be silver, which may have caused an

error, though I write under correction. I have seen many Indians

even mistaken in this. They have brought me live cub foxes for

silver, which on growing up proved to be cross. My own theory

is that the silver fox is the offspring of two silver parents, the

cross, of a silver and red, the red, of two reds, and the different

shades being caused by fresh inter-breeds. Thus two negroes will

have neither white nor mulatto children, nor will two whites have

black or mulatto offspring. I do not know whether I have ex-

plained my ideas on the subject clearly or not. They are the re-

sult of my experience on a subject to which I have given no small

attention. I have often robbed fox dens, and have also bred the

animals, and the summing up of this part of my subject may be

thus made—like colours reproduce like, black and red being ori-

gins, the cross is the fruit of intermixture between these shades. I

kept a pair of cross foxes in confinement at Slave Lake, their

offspring were all cross, I had only one litter when the bitch

died.
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Foxes are very shy animals and difficult to tame, indeed when
old they appear to pine away in confinement, when young they

are playful,but at all times rather snappish. They are far from soci-

able and generally burrow alone, although it is not uncommon
for the members of one family to live together.

The fox-burrow or den is often many yards in length, with va-

rious ramifications and side galleries to it, in the centre of which

an excavation rather wider than the passages, serves for the sleep-

ing apartment. To this there are always two entrances and often

more. The den is kept very clean, and in some dozen which I

have opened, I found neither bones of animals nor offal of any

kind. To dig out a fox a flat piece of iron, called an

earth-chisel, is tied to a stoat wooden handle, the trapper inserts

a long slender pole of willow, or other flexible wood into the en-

trance, having stopped up any other that exists, to find the direc-

tion in which the passage runs. He then digs another hole and
inserts his pole, finding with its point whether any other passao-e

exists, and if so, marking the direction. In this manner he pro-

ceeds till he digs to where the fox is, who is generally killed in

one of the side galleries, or close to one of the closed entrances.

This method of killing a fox entails a large amount of labour as

it often takes a whole day to unearth the animal.

Of all the natural gifts of the fox, the most remarkable is his

exquisite sense of smell. When the fox finds a piece of meat or

fish he almost invariably hides it, and returns to eat it at some fu-

ture period. I have remarked this trait even in cubs, which I have

reared in confinement, and which used, previous to eating, to dig

holes in the snow to bury their food, pushing the snow with their

noses to cover it. During the commencement of summer he will

lay up a store of the eggs of wild-fowl, for his winter's consump-

tion, these he deposits in holes dug in the sand bars of the river,

or in beds of moss, and at the expiration of several months, will,

when pressed by want, visit his caches. Even when there

are several feet of snow on his deposit, he will readily distinguish

the place by scenting his urine, with which a fox invariably

sprinkles in a liberal manner, all his secret hoards.

This animal is by no means choice in his food ; mice, birds,

hares, fish, carrion, all come alike to him, and he will even make a

meal of a fellow fox if he find one dead in a trap. In summer a

great number of young water-fowl are killed by him, and when
musk-rats are, by the freezing up of their houses, driven to mi-

grate in the winter, he devours them without mercy.

Can. Nat. 2 Vol. VI.
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Respecting any special difference between the three varieties, I

can see but very little. The cross fox is generally the largest, and

the silver fox the most thickly furred. Some trappers profess to know

by the shape of the foot, whether a specimen be that of a silver

fox or not ; their idea being that the foot of that variety is more

rounded than the others. But I have often seen them mistaken.

The foot-prints of a young fox of whatever colour, have always

this appearance, and the foot of the female is more pointed than

that of the male. A popular fallacy also prevails among the

" winterers," that a silver fox is more cunning than one of any

other colour. I imagine the scarcity of the silver variety origin-

ated this fancy.

The foxes of this district are generally of a very large size, and

I am doubtful if they do not belong rather to the Macrourus than

the Fulvus species. A series of measurements which I will here-

after get taken will decide the question.

The foxes inhabiting the barren grounds often present an ap-

pearance similar to that of the Sampson fox, the long hairs of the

body and tail are wanting, leaving the soft woolly fur entirely

exposed in some specimens, and in others partly so, particularly

the sides of the thighs. The natives attribute this to their living

so much in their holes, which are generally among rocks, and

not roaming about so frequently as those inhabiting the wooded

country which often do not visit their dens for weeks together.

The following table shows the proportion of each color traded

in this district during the last ten years, and will give a very

accurate idea of the relative number of each variety.

Red-i^ Cross-^g- Silver^g.

Foxes are most prevalent around the great lakes, and on the

shores of the Arctic sea. On the Mackenzie River they are also

tolerably numerous, but towards the Mountains up the Liard's

River they become very scarce.

There are several-methods by which foxes are caught and killed,

which I will pass in review, detailing those which differ from any

already described. 1. By wooden traps ; 2. by gin or steei traps
;

3. by set guns; 4. by snaring; 5. by hook and line ; 6. by

hunting ; T. by unearthing ; 8. by ice-trap, and 9. by poisoning.

Nos. 1, 2, 3 and 7, have been already noticed, I shall therefore

commence with

No. 4, By snaring^ This is not a very efficacious method,
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and is used only by natives who have not steel traps or

gins. An enclosure of twigs is made and the bait laid in

the centre and a snare set in the entrance with a road fenced in

like manner leading to it. The principle of construction is the

same as in lynx-snaring, and alike in every respect excepting

that the enclosure is larger. Foxes are sometimes found hung in

snares set for rabbits.

5. By hook and line. This cannot be exactly considered a le-

gitimate method of entrapping foxes, though I have seen one killed

by it. An Indian at our establishment was visiting and arranging

his lines for- catching Loche {Gadus lota), when he observed a

fox at a short distance from him regarding his operations ; he

immediately flung the baited hook towards it, and concealed him-

self behind a block of ice. Reynard approached, smelt rather sus-

piciously at the bait and at length swallowed it, whereupon the

Indian without giving the animal time to cut the line, hauled in

and killed it.

6. By hunting. This method is practised in the fall before

there is enough snow to set the traps. The hunter conceals him-

self close to the fox's hole, and shoots him as he passes to it.

8. By icC'traps. This is a tolerably successful way, more so

than by wooden traps. A block of ice of considerable weight is

tilted on end at an angle of about 45°, a piece of stick supports'

this, placed well under the block, the lower end resting on the

bait. The animal in his efforts to obtain the bait drags the stick off

the perpendicular when the ice falls on him and kills him, This

method is much used by the Yellow Knives to trap white foxes.

9. By poison. For this purpose strychnia is used. I have

tried aconitine, atropine, and corrosive sublimate without suc-

cess. The two former may not have been pure enough, though

I obtained them from the first chemical works in Eno;land and at

a very high price. The only poison that I have found strong is

strychnia. One or two grains of this are mixed with a little tal-

low, forming a small ball, and covered with a coating of grease

outside to prevent the animal from tasting it. A quantity of

pounded dried meat and morsels are strewn about so that the ani-

mal after swallowing the poison may be detained a sufficient time

for it to operate. The distances which animals go before they

die vary greatly ; in* some instances they fall directly, in others

they run several miles with the same dose, and arranged in like
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manDer. This I attribute to several causes; to their fatness, and

to the quantity of food in their stomachs, as lean and hungry

foxes die much more quickly than others. The medium in which the

poison is given also causes a great difference. When put up in fresh

meat a very long time elapses before it operates.

Wishing to preserve a specimen of the Hare-Indian dog for

the Smithsonian Institution, I resolved to kill the animal by poi-

sonino". Two grains of strychnia of the first strength were ad-

ministered in a piece of fresh meat, at the end of two hours the

animal was as well as ever. I then administered one grain more

mixed with grease, in two minutes the spasms began, and in five

the animal was dead. The first symptoms were a restlessness and

contraction of the pupil of the eye, and a flow of saliva from the

mouth, violent cramps then ensued, the head shook violently, like

a paralytic person, the legs were drawn up, and the spine took a

circular shape, a lull of a few seconds then ensued, when after an

attack of great violence the animal died. On dissection the blood

vessels of the head and neck were found very full of black and

clotted blood, such as I have seen in the jugular vein of a person

who had died of apoplexy. There was no inflammation of the

stomach, and the fatal bait was found in the throat entire. Once

seen, the symptoms of poisoning by strychnia are easily recog-

nized, and I would be certain now of passing a correct opinion

on a case of the kind.

Dogs take a longer time to expire than either wolves or foxes

;

the latter dying most quickly ; in fact according to the ratio of

the wild nature of the animal who eats it will be the quickness

and violence of its death.

VuLPES Lagopus.—Arctic Fox.

Var. A. Lagopus—White Fox.

Sp. Ch. Smaller than American Red Fox; tail very full and

bushy, soles of feet densely furred, tip of nose black.

Var. B. Borealis.—Blue Fox.

Sp. Ch. Similar to the white in every particular except that

of color.

Lagopus—White Fox.

This diminutive Fox which is about as large as a small terrier

inhabits the barren grounds and sea coast of this district. On

only two occasions have I known it to be caught on the South
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side of Slave Lake, once at Resolution and once at Big Island.

Its fur is thick, about 2 inches long, white in color with the under

fur a lead tint. In winter the animal is white all over excepting the

tip of the nose which is black, a light shade of lead is, however

visible on the shanks and feet. These are densely furred and the nails

are brown. In summer the fur is about an inch in length, white

beneath the belly, but owing to the falling off of the long hairs a

stripe of plumbous grey annulated with white, and about three

inches broad extends from the nape of the neck to the tail?

widening towards the rump and passing over the tops of the thighs.

The whiskers white in winter, have brown hairs intermixed, and

a yellowish tint surrounds the ears, eyes, and mouth, and tinges

the shanks and feet. A. few long dark hairs may be perceived by

careful examination, sprinkled down the back, and the tail has a

slight plumbous shade mixed with faint yellow. The color does

not approximate in either summer or winter pelage to that of the

blue Fox which has been erroneously stated to be the young of

the white. The white fox measures in a good specimen which I

have before me 22 inches from the tip of the nose to the root of

the tail, which measures 13 inches to the end of the hairs. It is

an extremely stupid animal, easily killed and very tame. It is

sometimes knocked on the head in open day while following the

sleds of the Indians, It lives on mice, carrion, birds, especially

Ptarmigan, to which it is a deadly enemy.

Borealis,—Blue Fox.

In the lack of positive information upon the subject I am un-

certain whether to consider this as a mere variety of the white

fox, or to class it as a distinct species, but I will,for the present, con-

sider it as the former.

The Arctic Blue Fox measures 35 inches from the tip of the

nose to the root of the tail, which is 13 inches in length to the

end of the hairs. Its color in winter is a plumbous brown ; the

under fur plumbous, and the larger hairs brown at the tips, with

white hairs interspersed but not in great numbers. On the head

and nape of the neck the color is a reddish grey, like the tint of

a silver fox in summer pelage. Under the throat down to the

chest, the color is nearly a pure chocolate paling on the belly

into a shade similar to that of the back, the sides and flanks are

nearly pure plumbous, mingled with white hairs. The legs are

brownish grey, and the fur, which covers the soles of the feet
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densely, is a dirty white. The claws are nearly an inch long,

brown in color, strong, and well curved. The tail is of a like

tint with the back, but of a lighter shade. The nose is reddish

with a black tip. The fur is remarkably thick and fine, and the

tail very full. In summer pelage it is difficult to define the color,

but it may be called a smoky brown, on the forehead the grey of

the winter coat still remains, and there is also a faint stripe of

the same shade down the centre of the back. There is less of

the reddish tint throughout than in the winter fur.

It has been supposed that the blue fox is the young of the white fox

but this I do not think possible. The specimen now before me is

full grown, and in fact it would be a very large animal of the

other color. The color is also very rare, for while hundreds of

white are traded, not more than six, on an average, of the blue

are exported yearly from this District. If they were the young

of the white the number would be certainly greater. What are

traded are all obtained from the Eskimos inhabiting the sea coast,

so that it may justly be termed a littoral animal. On only two

occasions, to my knowledge, has it been killed inland, and then

at the eastern end of Slave Lake close to, or on the barren grounds.

But on inspecting the two animals minutely, so close is their re-

semblance to one another, except in color, that I am inclined, in

default of more precise information, to class them as varieties of the

same species, the blue being a rare one and holding the same posi-

tion that the silver does in the Fulvus species. An examination of

a number of skins would doubtless show shades of color filling up

the intermediate position that the cross fox holds to the other

group.

Family.—Mustelidce,

Fam. Ch. Carnivora with a single tubercular molar tooth only,

on either side of the jaw ; the sectorial premolar of typical shape

;

feet five toed : plantipode, or digitipode. Coccum wanting.

The preceding diagnosis, taken from Wagner, expresses in a

few words the characters of a group of the carnivora, of which

there are several representatives in this District.

In this family are contained three sub-families Martinae, Lutrinae

and Melinse. These include several genera, comprising species of

some of the most valuable and beautiful fur animals of North

America. Of the Mephites, I found the bones, and a portion of

. the skin of a common skunk, [Mephitis mephitica) lying partially
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decayed in the woods, at a short distance from Fort Resolution

on th« shores of Great Slave Lake. But as I have never seen

the animal alive there, and the natives report that it does not fre-

quent the county within a considerable distance of that post, this

sub-family must be considered as unrepresented in the fauna of

Mackenzie's River.

The food of the Mustelidse is animal. Birds, reptiles, eggs,

and especially mice, are eaten by the martins; the otter, and

mink eat fish; but the wolverine delights in carrion. This

last is a most destructive beast, but an account of its propensities

will be given when I come to review the subject in detail.

Although these animals are so fierce and blood thirsty when in

their natural state, they are far from difficult to tame, and I have

seen martins, ermines, minks and otters, in confinment which ap-

peared afi'ectionate and graceful pets ; and there is no reason

why the wolverine, fisher, and skunk, should not become equal-

ly docile, though I doubt if any person would much like the latter

animal about the house.

Sub-Family.—Martince.

Upper true molar short, transversely elongated, molars unequal

in the two jaws. Soles generally hairy, the walk more or less

plantigrade. In this sub-family are included several animals in-

habiting the colder regions of North America, and whose fur is

among the most valuable produced on this continent. It contains

3 genera

:

1. Mustela. 2. Putorius. 3. Gulo,

All of which have representatives in this District.

1, Mustela.—Lin.

Teeth 38. Molars one above, and two below, premolars four

on each side above and below. Lower sectorial tooth with a

small internal tubercle. Body slender : tail rather long.

This Genus embraces the martins in distinction to the weasels.

Its species are usually of large size, arboreal habits, and all of them

yielding peltries of great value. Two and possibly three species

inhabit this district, the largest of which is M,Fennanti, another

is M. Americanus^ or American pine martin ; and the sable, M.

Zebellina, will probably be found in the Northern and N. W.

regions to constitute a third.
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MusTELA Pennanti.—ErxUhen,

Sp. Ch. Legs, tail, belly and hinder part of back, black, the

back with an increasing proportion of greyish white to the head.

Length over two feet. Vertebrae of tail exceeding twelve inches.

This animal is the Pecan or Fisher of the fur traders. In this

district it is not found except in the vicinity of Fort Resolution,

which may be considered as its northern limit. In the numerous

deltas of the mouth of Slave Kiver it is abundant, frequenting the

large grassy marshes or prairies, for the purpose of catching mice,

its principal food. In appearance it bears a strong family likeness

to both the martin and the wolverine. Its general shape assimilates

more to the former, but the head and ears have a greater simi-

litude to those of the latter. It is named by the Chippewayan

Indians " Tha cho," or great martin. Its neck, legs and feet are

stouter in proportion than those of the martin, and its claws much
stronger. In color and size it varies greatly. Young full'furred

specimens, or those born the previous spring, can scarcely be dis-

tinguished from large martins except by a darker pelage and a

less full, and more pointed tail. As it advances towards old age,

the color of the fur grows lighter, the long hairs become coarser

and the greyish markings are of greater extent and more conspi-

cuous.

The largest fisher which I have seen, was killed by myself on

the Riviere de Argent, one of the channels of the mouth of the

Slave River, about 15 miles from Fort Resolution. It was fully

as long as a Fulvus fox, much more muscular and weighed 18

lbs. In the color of its fur the greyish tints preponderated, ex-

tending from half way down the back to the nose. The fur was

comparatively coarse ; though thick and full. The tail was long and

pointed, and the whole shade of the pelage was very light and

had rather a faded look. Its claws were very strong and of brown

color ; and as if to mark its extreme old age the teeth were a

good deal worn and very much decayed. I caught it

with difficulty. For about two weeks it had been infesting

my martin road, tearing down the traps and devouring the baits.

So, resolved to destroy it, I made a strong wooden trap. It

climbed up this, entered from above, and ate the meat. A gun

was next set but with no better success, it cut the line and ran

off with the bone that was tied to the end of it. As a " dernier

resort " I put a steel trap in the middle of the road, covered it
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carefully, and set a bait at some distance on each side. Into this

it tumbled. From the size of its foot-prints my impression all

along was that it was a small wolverine that was annoying me,

and I was surprised to find it to be a fisher. It shewed good fight,

hissed at me much like an enraged cat, biting at the iron trap,

and snapping at my legs. A blow on the nose turned it over

when I completed its death by compressing the heart with my
foot until it ceased to beat. The skin when stretched for drying

was fully as large as a middle sized otter, and very strong, in

this respect resembling that of a wolverine.

In their habits the fishers resemble the martins. Their food

is much the same, but they do not seem to keep so generally in

the woods. They are not so nocturnal in their wanderings as the

foxes. An old fisher is nearly as great an infliction to a martin

trapper as a wolverine. It is an exceedingly powerful animal for

its size, and will tear down the wooden traps with ease. Its re-

gularity in visiting them is exemplary. In one quality it is how-

ever superior to the wolverine, which is that it leaves the sticks of

the traps lying where they where planted ; while the other beast

if it can discover nothing better to hide, will cache them some

distance off". It prefers flesh meat to fish, is not very cunning,

and is caught without diflSculty in the steel-trap. Fishers are caught

by methods similar to those employed in fox-trapping.

MusTELA Americana.—Turton,

PinCj or American Martin.

Sp. ch. Legs and tail blackish, general color a deep and rich

orange brown clouded with black along the back. Head generally

light coloured, with the tips of the ears and a stripe along the

cheeks yellowish white. A broad orange patch is visible on the

throat in some, in others this is nearly pure white, and in many

entirely wanting. Sometimes, but rarely, the tip of the tail is

white. Tail vertebrae about a third of the length of the body,

often longer, outstretched hind feet reach nearly to the end of the

tail with the hairs.

The M. Americana^ as found in this District, is smaller than the

fisher, but larger than the ermine weasels. In its shape it is less

muscular, but more graceful than the former of these animals.

Its head is somewhat depressed, acute, and broader than might be

looked for in so lengthened a skull. The ears are slightly pointed
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and covered densely on both sides with a short velvety fur, over-

laid with coarser hairs. The legs are robust, rather short, and

clad with a closer and stiffer hair than that on the body. The
claws are about half an inch long, not very stout but sharp, well

curved, and white in color. The tail is considerably less than

half the length of the body generally, though it is sometimes

longer ; it is well covered and tolerably bushy. The feet are

comparatively large, densely covered with short woolly fur, mingled

with stiflfer hairs, which prevents the naked balls of the toes from

being visible in winter, though they are distinctly so when the

animal is in summer pelage.

The winter fur of this species is full and soft, about an inch and

a half deep with a number of coarse black hairs interspersed. The

tail is densely covered with two kinds of hair, similar to those of

the back but coarser. The hairs on the top are longest, measur-

ing 2j inches and giving the end a very bushy appearance. The

fur is in full coat from about the end of October until the begin-

ning of May, according to locality. When in such a condition

the cuticle is white, clean, and very thin. From the latter of

these dates the skin acquires a darker hue which increases until

the hair is renewed, and then gradually lightens until the approach

of winter, the fur remaining good for some time before and after

these changes. When casting its hair the animal has far from a

pleasing appearance, as the under fur falls off leaving a shabby

covering of the long coarser hairs, which have then assumed a

rusty tint. The tail changes later than any other part, and is

still bushy in some miserable looking summer specimens now
lying before me. After the fall of these long hairs, and towards

the end of summer a fine and short fur pushes up. When in this

state the pelage is very pretty and bears a strong resemblance to

a dark mink in its winter coat. It gradually lengthens and thick-

ens as winter approaches, and may be considered prime after the

first fall of snow.

It is diflScult to describe the color of the martin fur accurately.

In a large heap of skins (upwards of fifty) which I have just

examined minutely, there exists a great variety of shades darken-

ing from the rarer of yellowish-white and bright orange, into

various shades, of orange-brown some of which are very dark.

However, the general tint may with propriety be termed an orange

brown, considerably clouded with black on the back and belly,

and exhibiting on the flanks and throat more of the orange tint.
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The legs and paws as well as the top of tlie tail are nearly pure

black. The claws are white and sharp. The ears are invariably

edged with a yellowish white, and the cheeks are generally of the

same hue. The forehead is of a light brownish grey, darkening

towards the nose, but in some specimens it is nearly as dark as

the body. The yellowish marking under the throat, ( consi-

dered as a specific distinction of the pine martins) is in some well

defined, and of an orange tint, while in others it is almost per-

fectly white. It also varies much in extent reaching to the fore-

legs on some occasions. At other times it consists merely of

a few spots, while in a third of the specimens under consideration

it is entirely wanting.

After minutely comparing these skins with Professor Baird's and

Dr. Brandt's description of the martins, and the latter gentle-

man's paper on the sables, I find that the M. Americana of

this district agrees in general more closely with the latter, and am
therefore disposed to coincide with that gentleman in his opinion

that they are only varieties. The martins of this district bear a

greater resemblance to the sables of Eastern Siberia than to the

martins of Europe, holding, as it may be with propriety said, an

intermediate position. I am also inclined to believe that the va-

rious colors found in these regions are simply varieties of the

same species, and that the diflference, if any, seen in the Zib. are

merely continental. In summer when the long hairs have fallen

off, the pelage of this animal is darker than in winter. The fore-

head changes greatly, becoming as deeply colored as any other

part of the body, which is of an exceedingly dark brown tint on

the back, belly, and legs. The yellow throat-markings are much

more distinct at this season, but vary much both in color and

extent, though in only one summer skin are they absolutely want-

ing. The white edging on and around the ears still remains, but

the cheeks assume a greyer tint. The tail is not so full, but from

the high North latitude (the Arctic coast) from which these

skins were procured it is still rather bushy. One of the specimens

has the dark hairs laid on in thin longitudinal stripes, causing a curi-

ous appearance.

Martins are found all over this district, except on the barren

ground to which, as they are arboreal animals, they do not resort.

Their dens are sometimes excavated, but more frequently are made
in a tree. Their principal food is mice, and they are therefore

abundant whenever these little creatures are plentiful.
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The periodical disappearance of this species is very remarkable

It occurs in decades, or thereabouts, with wonderful regularity

and it is quite unknown what becomes of them. They are not

found dead. The failure extends throughout the Hudson Bay Ter-

ritory at the same time. And there is no tract, or region to which

they can migrate where we have not posts, or into which our

hunters have not penetrated.

They are caught commonly in wooden traps baited with white-

fish heads, pieces of flesh meat, or still better with the heads of

wild-fowl, which the natives gather for this purpose, in the Au-

tumn. When they are at their lowest ebb in point of numbers,

they will scarcely bite at all. Providence appears thus to have

implanted some instinct in them by which the total destruction

of their race is prevented. Martins are easily tamed, and look

exceedingly pretty as pets. When enraged they utter a sound

somewhat like the hissing of a domestic cat.

PrfTORius, Cuvier,

"Teeth 34: molars one above and two below: pre-molars

three above and three below, on each side. Lower sectorial tooth

without an inner tubercle. Body slender ; tail unusually long.

The most striking difference between this genus and the genus

Mustela consists in having one molar less on each side above and

below. The size is generally smaller, and the body more slender

in the typical species.

The genus includes many North American groups, which may
almost be considered as generic, or at least of sub-generic value.

They may be characterized as follows :

—

Putorius, Body stout, darker below than on the sides. Of

this particular group America has no immediate representative.

Gall. Body elongated and very slender. Lighter above than

below on the sides. Naked pads on the feel small, more or less

hidden by the hair. To this group belong all the American

weasels, except the minks, unless the P. negripes of Aud. and

Bach., should prove an additional exception.

Lutreola. Color nearly uniform all over. Feet much webbed.

The naked pads on the feet large, not covered up by the hairy

soles ; the intervals between the metacarpal and metatarsal pads

not occupied by hairs. Posterior upper molar longer than in

Gale." Baird.
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Of the above the only species whicli can be included among

our fur-bearing animals is

:

PuTORius VisoN, or common Mink,

Sp. ch. Tail about half as long as the body. The winter color

varies, according to the age of the specimen, from a very dark

blackish brown, to a deep chesnut. Tail not bushy and very

black. End of chin white. Length of head and body about 20

inches. Length of tail with hairs about 10 inches.

In shape the mink resembles an otter, as it also does in the

color and quality of its fur. In size it generally has about the

same dimension as the M. Americana. The color of its pelt varies

greatly. In winter its shades range from a dark chesnut to a rich

brownish black. The tint of all the body is uniform, except that

the belly is sensibly lighter, and that there is a series of white

blotches, running with greater or smaller breaks from the end of

the chin to some distance below the forelegs, and agaiu continued

with more regularity from the middle of the belly to the anus. In

some skins these markings are of small extent, but I have never

seen them entirely wanting. There are commonly spots

under either one or both of the forelegs, but not invariably. I

have remarked that the coloration of this animal as well as that

of the Otter and Beaver grows lighter as it advances in years, and

that the white blotches or spots are of greater size and more dis-

tinctness in the old than in the young. The fur of a young

mink (under three years) when killed in season is very handsome,

its color is often an almost pure black. The skin is thin and

pliable, approaching nearly to the papery consistency of that of

the martin. When aged the hide is thick and the color more

rusty. The summer pelage is short, but tolerably close, and is of a

reddish brown color, and the tail though still possessing black hairs,

shews distinctly the under fur of a decidedly rusty hue. Its feet are

rather pointed, and not large. Its legs are short but muscular,

and its track in the snow is easily distinguished from that of the

martin, whose longer and well covered paws do not sink so deep-

ly. Indeed when the snow is at all deep and soft, the mink

makes a regular furrow, similar to that made by an otter under

like circumstances, though of com'se smaller. Its claws are white

and about
J-

of an inch long. The mink is easily tamed and

is exceedingly graceful in its movements. When it locates near
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a settlement, such as Red River, it is a dreadful destroyer of

domestic poultry. In tlie wilderness it exercises this propensity

on birds and water-fowl. It is almost omnivorous, being equally

fond of fish and flesh.

The various methods of trapping this animal have been already

detailed, and are similar to those employed in the capture of the

martin. It is not difficult to catch in steel traps, though rather

shy of wooden ones.

I am strongly inclined to the opinion that there is only one

species of mink on this continent, and consider it highly probable

that the P. Nigrescentes of Aud. & Bach are merely common

minks under 3 years of age. I have seen numbers of skins here

of exactly the same color, size, and furring as those described

under that head in Prof. Baird's work on North American Mam-

mals, which were simply young P. visones. This gentleman also

states that the American species of mink never has the edge of the

upper Up white. I have never seen the whole ofthat part so colour-

ed, but in one specimen now on my table there is a white spot

beneath the nostrils.

GuLo: Storr,

*' Teeth 38, molars 5 above and 6 below. Lower sectorial teeth

without any internal tubercle. Soles densely hairy with 6 small

naked pads. Tail about as long as the head, very full and bushy

Body stout, bear-hke. Baird.

GuLO Luscus, Wolverine.

Sp. Ch.—The, winter color, dark brown along the back. A
broad band of much lighter yellowish browp passes from the

shoulder downwards alono; each side to the root of the tail

Forehead, cheeks, and nape of the neck grey. A number of

yellow, orange, or while spots irregularly scattered from the

throat to the foreleg. Feet and end of tail black. Dental formula

incisors ff, cansores |f, premolars
|-f,

molars ii.=i|.=38.

TTie head of the Wolverine bears, in colouring and in shape, a

strong likeness to that of the M. Pennanti. In general appear-

ance and movements it greatly resembles the JJrsus Americanus^

as well as in the consistency and length of its fur. Its walk,

however, is not nearly so plantigrade as that of the latter animal,
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as is evident from an inspection of the soles of its feet, which are

densely covered with hair. The head is broad and rounded, and

the nose not so acute as in members of the genus Mustela. The

eyes are small and far apart, the ears low and rounded, thickly

covered on the outside with a long soft far which nearly conceals

them. The whiskers are comparatively short, stiff, and not

numerous ; and there are over each eye sparse tufts of similar

hairs.

The body is long and stout, of great muscular power, and

formed more for strength than activity. The feet are larger in

proportion than those of any other species of the sub-family Mar-

tinge, and are armed with strong claws, well curved and over

an inch in length.

The skin which I propose now to describe is that of a female

killed in last March. It is that of an average sized animal, whose

coloration also is of the ordinary shades, and may be accepted

with great propriety as a type of the species as found in this dis-

trict. The pelage in winter is formed of a soft woolly under-fur,

tolerably fine and about an inch deep and overlaid by larger and

coarser hairs, which are about 3 inches long on the rump, but

shortening gradually towards the head where they measure only

half an inch. The feet are large and broad—the hind feet larger than

the fore feet—and all densely covered with mingled fur and hair

about f of an inch in depth. The balls of the toes are naked, but

from the thickness of the covering's of the feet, they leave no impres-

sion upon the snow. By careful examination three additional small

bare pads will be discovered on each foot. The nails are strong,

sharp, well curved, white, and upwards of an inch in length, those

of the fore feet being, if anything, the stronger, though there is

little difference either in length or shortness. Comparatively

speaking the tail is rather short, very bushy, particularly towards

the end, which has the appearance as if a piece were cut off. The

fur covering it is of the same kind as that on the body, but the

under fur is not so thick, and there are more of the coarse hairs

which are here from 5 inches long at the root to 6 at the tip.

The color of the fur varies much according to the season and age.

The younger animals are invariably darker in the shadings than

the old, which exhibit more of the grey markings. In the speci-

men under consideration, the back from the nape of the neck to

the rump is a dark blackish brown perceptibly lighter on the
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neck and shoulders. From the fore-leg a stripe of yellowish brown,

about 3 inches broad, sweeps round each side, and grows lighter

as it proceeds, passes over the tops of the thighs and ends at the

root of the tail, giving the back of the animal almost the appear-

ance of an Eskimo's tunic or shirt : and it is possible that these

people may have borrowed their fashion from the Wolverine,

whose fur is greatly in request among them. The colors of the

head are thus arranged. From the nose to between the eyes and

around them the hair is very short and is almost quite black.

The forehead, ears, cheeks, and nape are of a brownish grey shade

which gradually changes as it meets the darker tints and longer

fur of the body. From the chin to the fore-legs along the throat,

a black stripe of varied breadth extends, broken with large blotches

of white or orange yellow. The belly is of the same shade as the

back until near the anus, where a spot of bright orange yellow

hairs extends to about four inches. The root half of the tail is

light yellowish brown, and the top mostly black without any

mixture of white hairs.

The legs and feet are black. There is a yellowish spot on the

inner side of the fore-legs about half way down, and the fur of

the soles is of a light brown tint. The summer pelage is of a

light color, course and thin. In some specimens the yellowish

fringing of the sides and rump is almost entirely white and of

larger extent, leaving but a narrow stripe on the centre of the

back dark. In such the hoary markings of the head would be of

greater extent, and descend, most probably, to the shoulders.

In examining the skull of the Wolverine, the most striking

points are the shortness and broadness of its muzzle, and the

roundness of the cranium, giving promise of a certain quantity of

reasoning powers, which the nature and habits of this animal do

certainly not belie. The entire structure is massive, the skull

and bones are thick and ponderous, and the muscles of the neck

and limbs of immense volume. Indeed every requisite is appar-

ently united to form a beast of extraordinary strength, and I do

not wonder now at the almost fabulous feats, considering its size,

that it has performed. The first measurements of the following

table are taken from Prof. Baird's work on North American

Mammals, and are inserted for comparison. He does not mention

whether the specimen was measured before or after skinning,

or whether it was an ordinary " case " skin, or purposely prepar-

ed for a Natural History specimen. If it be a common trading
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peltry the measurements will appear of a mucli larger animal than

the reality

Length from nose to eye

"
%

" ear

" " occiput

" " to root of tail

Length of vertebrae of tail

" tail to end of hairs ....

Height of Ear

Length of forefoot with claws. . .

.

" hind foot

" claws (average) ..,,.,.

" upper canines ,

" lower canines

" longest hairs of tail . . . .

,

« " " of body...,

Dimensions

of

the

skin

in

Smith.

Institute

from

F.Union

Nebraska
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By following tbe animal's footprints those hidden stores can be re-

covered ; but in general quite uneatable, as the wolverine to protect

its secret hoards from the attacks of other beasts of prey be-

sprinkles all his larder plentifully with his urine, which has a

strong and most disagreeable odour, and proves a good preserva-

tion in most cases. But the desire for accumulating property

seems so deeply implanted by nature in this animal, that hke

tame ravens, it does not appear to care much what it steals so that

it can exercise its favourite propensity to commit mischief. An
instance occurred within my own knowledge in which a hunter

and his family having left their lodge unguarded during their

absence, on their return found it completely gutted, the walls were

there, but nothing else. Blankets, guns, kettles, axes, cans, knives

and all the other paraphernalia of a trapper's tent had vanished,

and the tracks left by the beast shewed who had been the thief.

The family set to work and by carefully following up all his

paths recovered, with some trifling exceptions, the whole of the

lost property. The damage which it does to a trapping road is

very great, indeed, if the animal cannot be killed it is as well to

abandon it as he will not only break the traps and eat the bait or

animals caught, but also out of sheer malice will carry away the

sticks and hide them at some distance. To kill or catch it is

very difficult. An old stager is a regular bug-bear to the Indians.

" Master," said one to me in his own language, " I cant hunt furs,

the wolverine eats the martins and baits, and smashes my traps, I

put a steel trap for him, he got in, but released himself by screw-

ing off the nuts confining the spring with his teeth. I set a gun

,

he cut the cord attached to the trigger, ate the bait, and broke

the stock, what shall I do ?" As the infallible strychnia had

not then made its appearance in these parts, I could offer him

neither advice nor assistance, and but little consolation.

Suh-family,—Luteins.

Mustelida with the upper posterior tubercular molar large?

quadrate. The number of molars the same in each jaw. Feet

short, palmated. The typical otters bear a strong resemblance to

the minks, the last mentioned group of the weasels, although the

skull and teeth approximate much more nearly to the Melina.

The body is elongated, the feet short, the toes palmated. The

species are generally of large size and all more or less aquatic.

The group of the Otter embraces three principal genera ; Lutrai
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Pterura, Enhydris. The former again have been subdivided into

those with claws well developed, and those with very rudimen-

tary ones or none at all. Pterura is a distinct Genus, having

the tail dilated laterally on either side. " Of Lutra N. America

probably possesses two species, of Enhydris one." Baird.

Lutra Canadensis.—American Otter.

" Sp. ch. length about 4J feet muzzle longer than wide, send-

ing down a naked point along the median line of the upper lips

anteriorly. Under surfaces of the feet so covered with hair to-

wards the circumference as completely to isolate the naked pads

of the tips. A hairy strip extending forward from beneath the

carpus on the palm. Color above, liver brown barely lighter

beneath, inferior surface and sides of head dirty whitish." Baird.

In appearance the otter is a magnified mink. Its walk, fur,

and color bear strong simihtudes to those of the latter animal,

and the lightening of the tints of the pelage in old age is the

same in both. Its fur is short and thick, the under fur being of

a silvery white shade, slightly waved and silky, and of similar

texture to that of the beaver but not so long. The color of the

overlying hairs varies from a rich and glossy brownish black to a

a dark chesnut. In summer the color is a rusty brown, and the

fur is shorter and thinner. The habits of the otter are aquatic.

From the shortness of its legs its motions on shore are not so

quick as when in the water and as its food is principally fish, it

resides in winter near some lake or river where it keeps a hole

open in the ice all the season. During this period of the year

its migrations on land are toilsome and it leaves a deep furrow

or path in the snow, which when seen by the trapper soon after

the animal has passed, invariably leads to the distruction of the

animal. If a trap be set on this road the otter is nearly certain

to be caught, as it has a strong objection to opening new paths

through the deep snow. In firing at an otter in the water

care must be taken not to shoot it in an immediately vital part

as if death ensue instantaneously the body will sink like a stone.

Whether the Lutra Californica be found in this district, or

whether that animal be only a variety of the species under consi-

deration I cannot say : but an examination of a greater number

of specimens will, in time, determine the matter.
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Family.—Ursid^e.

" Fam. Ch. Toes distinctly separated, five on each foot ; walk

plantigrade ; coccum wanting. The sectorial tooth and the

molars behind them tuberculated.

Ursus.—Linn.

Gen. Ch. Body thick, clumsy, and large. Feet entirely

plantigrade ; soles naked ; nails long ; tail very short ; head very

broad. Dentition, incisors |:| caniues \'.\ premolars |:f molars

|:| II= 42." Baird.

Of this sub-family those found in this district will probably be

:

1. Ursus Americanus. 2. Ursus Horrihilis. 3. Ursus Mari-

timus, and 4. Ursus Arctos or Barren Ground Bear.

Of the identity of the second and fourth of these, I am not by

any means certain, and one at least, if not both, will probably be

found to be an unnamed if not an undescribed species.

ARTICLE III.

—

Addenda to the Natural History of the Valley

of the River Rouge. By W. S. M. D' Urban.

{Seepages 81—99 Vol. V.)

Lepidoptera.

The names and descriptions of the following species were not

received from Mr. Francis AValker in time for publication in their

proper places, in the second part of the " Natural History of the

River Rouge," contained in the April number of this Magazine.

Sphingina.—Family, ^geriidae, Steph.

Thyris vitrina^ Boisd. Bevin's Lake, Montcalm, 5th July.

Bombycina.—Family, Liparidae, Walker.

Dasychira clandestina, Walker, M. S. S., n. sp. Bevin's Lake, Montcalm,

lih July.

" Mas. Cinerea, nigroraria, dense pilosa ; antenna breves, late pecti-

natse
;
pedes breves, pilosissimi; alae nigro nebulosas, lineis quatuor

denis undulatis nigris apud costam dilatatis.'"'

" Male. Cinereous, varied with black, thickly pilose. Antennae short,

broadly pectinated. Legs short, very pilose. Wings partly shaded

with black, with four irregular undulating black lines which are

dilated on the costa of the forewings ; under side paler, with the

lines obsolete except by the costa. Length of the body 6 lines, of

the wings 14 lines." Walker, M.S.S.
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Jludela. N. G. Walker, M.S.S.

Mas. Corpus crassum, pilosissimum. Proboscis brevis, tenuis. Palpi

breves, graciles, oblique ascendentes ; articulus 3us longi-conicus, 21

dimidio brevior. Antenna subpectinatae, ramis subclavatis. Ab-

domen depressum, apice quadratum, alas posticas paullo superans.

Pedes robusti, pilosissimi, calcaribus breviusculis. Alae validae ; an-

ticae apice subrotundatae, margine exteriore vix convexo sat ob-

liquo."

" iJfaZe. Body thick, very pilose. Proboscis short, feeble. Palpi short,

slender, obliquely ascending ; third joint elongate- conical, less than

half the length of the second. Antennse slightly pectinated

;

branches subclavate. Abdomen depressed, quadrate at the tip,

extending a little beyond the hind wings. Legs stout, very pilose

;

spurs rather short. Wings stout, moderately broad. Forewings

somewhat rounded at the tips ; costa straight ; exterior border

hardly convex, rather oblique ; interior angle not prominent."

Jiudela acronyctoides, Walker, M.S.S. , n. sp. Township of Montcalm,

June.

" Mas. Albida, nigro-varia ; antennae fulvae ; abdomen nigricans,

segmentis albido marginatis ; alae anticae nigricantes, fasciis tribus

albidis, la lata diffusa informis, 2a 3a que angustis angulosis sub-

parallelis, litura discali obliqua sublunata nigro marginata
;
pos-

ticae pallide cinereae, trilineatae."

" Male. Whitish, mingled with black. Antennse tawny. Abdomen

blackish ; hind borders of the segments whitish. Legs mostly black
;

tarsi with white bands. Forewings blackish with three whitish

bands, first band broad, diffuse, very irregular ; second and third

slender, zigzag, nearly parallel to each other ;
discal mark oblique,

sublunate, black-bordered ; fringe blackish, with white streaks op-

posite the veins. Hindwings pale cinereous ; discal mark, one inte-

rior and two diffuse undulating exterior lines, dark cinereous

:

marginal line black. Length of the body 9 lines ; of the wings 18

lines." Walker, M.S.S.

Family, Notodontidae, Steph.

Heterocampa semiplaga, Walker, M.S.S., n. sp. Common, Township of

Montcalm, June.
^^ Mas et FcBm. Cinerea, dense pilosa, olivaceo subtincta

;
palpi ob-

lique ascendentes ; thorax postice et abdomen basi nigra ; alae

nigro nebulosae, lineis tribus nigris denticulatis indistinctis, linea

marginali nigra, fimbria nigro punctata ; anticae linea submarginali

e guttis nigris."

^^ Male and Female. Cinereous, thickly pilose, with a slight olive-

green tinge, whitish cinereous beneath. Palpi distinct, obliquely

ascending, ndt extending beyond the frontal tuft. Thorax by the

hind border and abdomen at the base black. Wings partly clouded

with black, adorned with three indistinct irregular denticulated

black lines ; marginal line black ; fringe with black points. Fore-
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wings somewhat rounded at the tips, with a submarginal line of

black dots. Male. Antennae tawny, moderately pectinated to three-

fourths of the length. Female. Antennae simple. Length of the

body 9 lines ; of the wings 20 lines. Walker^ M.S.S.

Noctuina.—Family, Bryophilidae, Guen.

Bryophila ? spectans, Walker, M.S.S., n. sp. Township of Montcalm,

June.

" Mas. Alba, nigro varia
;
palpi lanceolati, caput superantes, nigro

fasciati ; abdomen cinereum, segmentis albo marginatis
;

alae an-

ticae lineis duabus nigris duplicatis valde dentatis, 2a valde flexa,

orbiculari et reniformi e annulis duabus magnis incompletis nigris,

guttis marginalibus nigris
;
posticae litura discali lineaque dentata

undulata nigricantibus."

^^ Male. White, varied above with black. Palpi lanceolate, extending

somewhat beyond the head ; second joint with a black band. Ab-

domen cinereous, white at the tip and on the hind border of each

segment. Tarsi with black rings. Forewings with two pairs of

very dentated black lines, of which the outer pair is much bent,

orbicular and reniform marks forming two large incomplete black

ringlets, of which the outer one has the usual form ; marginal dots

black. Hindwings above and below, and forewings below, with a

discal mark and an undulating dentate line blackish. Length of

the body 5 lines ; of the wings 14 lines." Walker, M.S.S.

Family, Bombycoidae, Guen.

Microcelial retardata, Walker, M.S.S., n. sp. Locality not recorded.

" Mas. Pallide cinerea
;
palpi oblique ascendentes, nigro fasciati, ar-

ticulo, 3o longiconico ; antennae breviusculae ;
alae anticae lineisj

tribus dentatis nigris, linea la basali, 2a 3a que duplicatis, 3a flexa

orbiculari et reniformi nigricante notatis et marginatis, fimbria

nigro punctata
;
posticae litura discali lineaque exteriore undulata

nigricantibus."

"Male. Pale cinereous. Palpi obliquely ascending, not rising higher

than the vertex ; second joint with a broad black band ; third

elongate-conical less than half the length of the second. Antennae

rather short. Abdomen not extending beyond the hindwings.

Forewings with five dentated black lines, of which one is basal,

and the other four form two pairs which are remote from each

other, the outer pair much bent ; orbicular and reniform marks

large, of the usual form, with blackish disks and black borders
;

fringe with black points ; underside and hind wings with a discal

mark and an undulating exterior line blackish, these are most dis-

tinct on the under side of the hind wings. Length of the body 4^

lines ; of the wings 14 lines." Walker, M.S.S.

Family, Noctuidae, Guen.

jigrotis spissa ? Guen. Hamilton's Farm, August.
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Family, Orthosiidae, Guin.

Cerastis anchocelioides^ Gu^n. Township of Montcalm, June.

Geometrina.—Family, Ennomidae, Guin.

Hyperetis alienaria^ Herr Sch. Township of Montcalm, June.

Endropia refractaria, Guen. Common near Hamilton's Farm, 4th Sep-

tember.

Azelina Huhneraria^ Guen. Locality not recorded.

Family, Boarmidae, Guen.

Chora limitaria, "Walker, M.S.S., n. sp. Sixteen-Island Lake, May.

" F(sm. Albida
;
palpi nigri, brevissimi, caput pallo superantes ; alae

antice lineis quinque dentatis undulatis nigris, fasciis tribus fus-

cente einereis, 3a postice abbreviata, linea marginali e punctis

nigris
;

posticae gutta discali, lineis duabus, exterioribus indis-

tinetis." Walker^ M.S.S.

'^Female. Whitish. Palpi black, very short, rising very slightly

above the head. Antennae pale cinereous. Forewings with five

dentated, undulating black lines, and three brownish-cinereous

bands, the third abbreviated behind : the marginal line spotted

with black. Hind wings with a faint discal spot, and two exterior

indistinct lines. Length of the body 4^ lines ; of the wings 14^

lines."

Chora diversaria, Walker. Township of Montcalm, June.

" distinctaria^ Walker. Sixteen-Island Lake, Montcalm, May.

Boarmia converzaria, Walker, M.S.S., n. sp. Township of Montcalm,

June. (Description omitted).

" inordinariaj Walker, M.S.S., n. sp. Township of Montcalm,

June. (Description omitted).

" cunearia, Walker, M.S.S. , n. sp. Abundant, Sixteen-Island

Lake, Montcalm, May. (Description omitted).

" divisaria, Walker, M.S S., n. sp. Township of Montcalm,

June. (Description omitted).

" ? patularia, Walker, M.S.S., n. sp. Very numerous, Sixteen-Is-

land Lake, June. (Description omitted).

Family, Acidalidae, Guen.

^cidalia junctaria, Walker, M.S.S., n. sp. Locality not recorded.

" Feem. Candida; caput antice nigrum; palpi brevissimi; thorax

antice testaceus ; alae nigro subconspersae, lineis duabus testaceis

indistinctis obliquis."

*^ Femah. Pure white. Head black in front. Palpi very short.

Foreborder of the thorax testaceous. Legs slightly testaceous-

tinged. Wings very minutely black speckled with two indistinct

oblique testaceous lines. Length of the body 4 lines
;
of the wings

11 lines." Walker, M.S.S.
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Family, Caberidae.

Corycia hermineata, Guen, Township of Montcalm, June.

Family, Macaridae.

Macaria? subapiciaria, Walker, n. sp. Locality not recorded.

<' Mas. Albida, gracilis
;

palpi breves, subascendentes ; anteiinsfe

pubescentes ; alae fusco dense conspersae, litura discali fusca,

punctis marginalibus nigris ; anticse lineis quatuor fuscis diffusis

indistinctis nigricante notatis
;
posticae angulatee."

" Male. Whitish, slender. Palpi short, slightly ascending, extending

very little beyond the front. Antennae pubescent. Wings thickly

speckled with brown ; discal mark brown ; marginal points black.

Forewings with four diffuse and very indistinct brown lines, which

are distinguished by some blackish marks, and end on the costa in

four blackish spots ; the adjoining spaces more white than the

wings elsewhere. Hind wings with the exterior border angular.

Length of the body 5 lines ; of the wings 14 lines." Walker, M.S.S

Family, Larentidae, Guen.

Melanippe propriaria, Walker, M.S.S., n. sp. Common, Sugar-bush

Lake, Montcalm, June.

" Fcem. Nigra ; corpus subtus albidum
;

palpi porrecti, brevissimi

;

anticse fascia exteriore lata nivea apud angulum interiorem sub-

furcata."

^^ Female. Black, slender. Body and legs whitish beneath. Palpi

porrect, very short, hardly extending beyond the front. Fore-

wings with a broad exterior upright snow-white band, which is

slightly furcate by the interior angle. Length of the body 3^ lines
;

of the wings 10 lines." Walker, M.S.S.

Cosemia ? palparia. Walker, M.S.S., n. sp. Locality not recorded.

^^ Mas. Cinerea fusco-conspersae
;
palpi porrecti, longi, compress!,

pilosi ; alae anticae fascia obscure fusca lata albido marginata, extus

undulata, intus postice dilatata, linea exteriore indistincta angu-

losa obscure fusca, gutta subapicali punctisque marginalibus nigris,

fimbria albo punctata."

" Male. Cinereous, brown-speckled. Palpi porrect, long, compressed,

pilose, extending rather far beyond the head. Forewings with a

broad dark brown band which is undulating, whitish-bordered and

slightly angular on the outer side, and is diffuse on the inner side,

except hindward, where it is dilated and whitish bordered, and

forms a prominent angle ; space near the exterior side of the band

whitish, succeeded by an indistinct zigzag dark brown line, which

is accompanied by a brown spot on each border ; subapical dot

and marginal points black ; fringe with white points. Hindwings

with a blackish marginal line. Length of the body 5 lines
; of the

wings 14 lines." Walker, M.S.S.
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Cidaria ladispargaria, "Walker, M.S.S., n. sp. Abundant at Sixteen-

Island Lake, May.
" Mas. Pallida fusca

;
palpi brevissimi ; alse linea alba undulata in-

forme incompleta nigricante notata, punctis marginalibus nigris

;

antice litura discali nigricante, linea interiore nigra undulata."

" Male. Pale brown. Palpi very short. Abdomen and hindwings

cinereous, brown speckled ; the former with a compressed apical

tuft. Wings with an undulating irregular, incomplete blackish

marked white line, and with black marginal points. ForewingS

with the middle part somewhat darker, with a blackish discal

mark, and with a black interior, irregular, undulating line. Length

of the body 5 lines ; of the wings 13 lines." Walker, M.S.S.

Pyralidina.—Family, Botydae, GuSn.

Botys magniferalis, Walker, M.S.S. , n.sp. Sugar-bush Lake, Montcalm,

June.

" 3fas. Alba, subiridescens
;
palpi extus fusci ; thorax fusco subcon-

spersus ; abdomen fusio fasciatum ; alse anticae fusco varias, maculis

duabus magnis anticis fuscis, fimbria fusco inter lineata
;
posticse

fusco conspersse."

" 3Iale. White, slightly iridescent. Palpi brown on the outer side.

Thorax slightly speckled with brown. Abdomen with irregular

dark brown bands. Forewings excepting the discal part mottled

with brown ; two large brown spots extending from the costa to

the disk, the inner one narrower than the outer one and not half it3

length ; fringe diflfusedly interlined with brown. Hindwings irre-

gularly speckled with brown. Length of the body 5 lines
;
of the

wings 14 lines." Walker, M.S.S.

Euhulea tertialis, Guen. This is the species mentioned at p. 95 of

Volume V, as so abundant on Raspberry blossoms in July, at

Bevin's Lake, Montcalm.

Note.—The new species mentioned above without descriptions, will

probably be described in the British Museum Catalogues of the Geome-

trina now publishing.

The following three species of Neuroptera were determined for

me at the British Museum :

—

PolystcBchotes nebulosus, Fabr. (sticticus, Buin.) and Osmylus validus^

Walker. This fine insect is very numerous in August in the pre-

sent district, and also about Montreal near water. It flies at all

hours of the night, often dashing into one's face, and with its large

soft, gauzy wings communicates a very unpleasant sensation,

especially to a solitary watcher by a lonely camp fire in the back-

woods. It closes its wings and falls head foremost to the ground

immediately it strikes against any object, and remains motionless

for a few seconds before again taking wing. It is much attracted

to light.
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Hermes maculatus. Common, flying by day in July the whole way up the

Rouge. I have also taken it at Sorel, and it occurs in the Eastern

Townships. It generally hovers over the water.

Panorpa subfurcata. Observed at Bevin's Lake, Montcalm ; Huckleberry

Rapids, De Salaberry ; and Hamilton's Farm ; July to September.

Although the Diptera are so very numerous, not only in species

but in individuals, that they are without exaggeration the worst

evils of back-woods life, witness the various species of " Deer-fly "

(Tabanus) J Golden-eye (^Chrysops), ''Black-fly" [Simulium), Mos'

quito (^Culex), and " Sand-fly," all of which are more or less

annoying. I am sorry to say I collected but a few specimens

some of which were destroyed and most of the others I have

been unable to determine.

The Hymenoptera collected will be noticed elsewhere.

Exeter, Devonshire, June 2nd, 1860.

ARTICLE ly.—On the occurrence of Freshwater Shells in some

of our Post Tertiary Deposits. By Robert Bell.

(Presented to the Natural History Society of Montreal.)

The various deposits described in the following paper are of

diflfereut ages and have been formed under very difierent circum-

stances, but are arranged under the same head for the sake of

convenience.

Montreal.

Early in the spring of 1858 I accompanied Mr. D'Urban, who
has done much for the cause of Natural History in Canada, on

several excursions to collect fossils at the localities in the vicinity

of Montreal where drift shells had been discovered. In examin-

ing the sides of Mr. Peel's clay pits, which are excavated in the

120 feet terrace, we discovered a few specimens of Limncea cape-

rata^ Say, in place, in a thin layer of sand immediately above the

Leda clay and more than three feet below the surface of the

ground, which is level at the place. In the same bed with these

fresh water shells Saxicava rugosa^ Tellina greenlandica^ Mya
arenaria, Mya truncata and Mytilis edulis are associated ; and in

the clay immediately underlying it Leda Portlandica was found,

but not in any abundance.

About the same time that this Limnsea was found at Mr. PeePs
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brick yard, I received a fine specimen of Limncea umhrosa, Say,

from Sir Wm. Logan, -who obtained it from the tbin bed of

sand at the same locality. A Cyclas and L. umhrosa were

found by Dr. Dawson amongst marine shells thrown out of a

ditch on Logan's Farm.* I have collected specimens of the latter

at the same place and believe them to be contemporaneous with

the marine shells.

I might mention that the ponds on the highest part of Mon-

treal Mountain, about 700 feet above the level of the sea, teem with

Limncea umhrosa and L. caperata^ besides numerous other species

of our common fresh water Gasteropods. Ponds, with all these

species living in them, may have existed in the same situation

when Montreal Mountain was an island in the sea which covered

the surrounding plain, and from them the rills running down

its sides may have carried the specimens found in the sand which

was then being deposited around its base.

Green's Creek.

Green's Creek enters the Ottawa in the Township of Gloucester,

on the south side, about ten miles below Ottawa City. Here,

the Leda clay has aflforded a larger number and more interesting

variety of fossils than at any other locality. At low water, which

is generally in the month of September, the shore of the Ottawa

for about two miles from the mouth of the creek upwards, is

strewn with nodules of all manner of curious shapes washed from

the base of the steep bank of clay which rises from high water

mark.

In looking over the collection of nodules from this locality in

the Museum of the Geological Survey, I found two specimens oi

Limncea stagnalis, one of our commonest living species. Both

had been partially filled with clay, now a hard stone, while they

still retained their original shape. With the exception of the

splendid Limncea meyasoma, which inhabits the Ottawa valley,

this is the largest species in Canada. It was called L. jugularis

by Say, but is identical with the European L. stagnalis. One

meets with these shells in almost every warm marsh or pond on

the south side of the Ottawa, and it is interesting to know that

their progenitors lived in this country while the Leda clay was

being deposited and a deep sea covered their present abode.

* Canadian Naturalist, vol. iv. p. 36, vol. 11, p. 422.
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Not only have marine shells and this fresh water species been

found at Green's Creek, but also the remains of two seals, three

kinds offish, leaves, wood and nuts of land plants, three or more

species of marine algae and specimens of Asteracanthion polaris

Mull, the most abundant starfish now inhabiting the Lower St*

Lawrence, and future researches at this localitv will no doubt

add many more fresh water, as well as marine species, to our Post

Pliocene fauna.

Terraces aroukd Lake Ontario.

On the south side of Lake Ontario a remarkable ridsre* com-

posed of loose materials, extends from Sodus in Wayne County wes-

ward to Lewiston on the Niagara River, a distance of 100 miles

and a continuation of the same ridge has been traced to the head

of the lake. The general contour of this " Lake Ridge," as it is

called, is parallel to the present shore of the lake, its extreme varia-

tions being three miles at its least and eight at its greatest distance

from the shore. A carriage road runs along its summit, the gene-

ral elevation of which is so uniform, that when the road is toler-

ably straight, a traveller can be seen as far as the eye can reach.

A remarkable feature of this ancient boundary of the lake is that

it declines more or less on the inland, as well as the lake side,

thus constituting a true ridge, which damming the surface water,

forms marshes on the upper side. This fact can be no objection

to the supposition of its marking a former boundary of the lake,

for we find similar ridges now forming along low exposed shores.

The rarity of shells in it, is perhaps as a circumstance in favour o^

the supposition of its being of fresh water, and not marine origin,

as shells are very scarce along the open shores of the great lakes,

and one might search a long time in similar ridges now forming

without finding any.

The elevation of the summit of the ridge above Lake Ontario

opposite Middleport is 185 feet, opposite Albion and Brockport it

is 188 feet. The distance comprised within these three observa-

tions is thirty miles, in which the elevation of the ridge varies

only three feet; in Wayne County it is estimated at 200 feet.

Fragments of wood, shells, &c., are found embedded in it; the

shells were not collected by Mr. Hall himself but he has no doubt

* The facts here given in regard to the " Lake Ridge " are derived

from Hall's Geology of New York, Part IV.
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of their occurrence. In his annual report of 1838 he remarks

that Uhiones are said to have been found in the ridge. Should

the shells of this deposit prove to be of fresh water origin, and

since no marine shells have been found in it, we might be induced

to beheve that Lake Ontario once stood far above its present

level, and that a barrier which kept it at that level has since been

removed ; but on the contrary, as there is no actual proof that

such a barrier did exist, we have reason to conjecture that it was

formed while the sea stood at that level. Allowing the water by

which the Lake Ridge was thrown up to have been 175 feet

over the present level of Lake Ontario, we should have about 410

feet as its elevation above the present sea level ; this corresponds

exactly with that of the littoral deposit in Nepean on the Ottawa,

in which Sir Wm. Logan has found marine shells, and it would

not be surprising if future researches prove them to be contem-

poraneous—perhaps also with the terrace on the back of Montreal

Mountain which is 50 or 60 feet higher,—for littoral deposits at

considerable distances apart may be of the same age though at

different elevations, as these differences may be due to an unequal

amount of upheaval or to a difference in the heights to which the

tides rose.

One of the numerous terraces which run along the north side

of the lake will no doubt be found to mark an elevation corres-

ponding to that of the " Lake Ridge " on the south
;
probably

the "Pine Ridge" which is so well marked is the one. The

late Mr. Roy, who long ago levelled the terraces behind Toronto,

gave 108, 208, 280, 308, 344, 420, 680 and 762 feet as the eleva-

tions there of ancient beaches above Lake Ontario.

Dr. Dawson the other day showed me two specimens of a 3fe-

lania and one of Unio ellipsis from a sandy deposit not far from

Toronto.* They are described as having been found immediately

above the Silurian roek in the drift about five miles from the Asy-

lum. Both the Melanias are filled with sand but on the back

of the Unio there is a thin layer of clay which again is impre-

gnated with sand. The deposit from which these shells are de-

rived may be of the same age as the ridge on the other side of

the lake.

Professor Chapman informs me that he has collected specimens

of a Planorhis in sand and gravel about 46 feet above the lake in

the neighbourhood of Belleville.

* Collected by B. Workman, Esq., M.D.
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Altliough some of the lower terraces behind Toronto might

have been formed by the lake when at a greater elevation, the

higher ones were doubtless formed during the period of the glacial

drift.

I will mention a circumstance which may be one reason for

inferring that Lake Ontario was filled with fresh water at the time

when the sea stood at one of the best marked zones of the Post

Pliocene formation to the eastward. It is well known that the

very common little bivalve Tellina groenlandica delights in salt

water which is largely mixed with fresh and is most abundant in

friths or bays where rivers enter the sea. In descending the St.

Lawrence from Quebec, it is the first marine shell one meets with

and is extremely abundant when the upper limit of other marine

species is reached. When the salt water extended up the valley

of the St. Lawrence to some point between Montreal and Kings-

ton, we should naturally expect the same state of things to have

existed. Now, in the drift deposits at Prescott, at about 250 feet

above the sea, Tellina groenlandica is very abundant and T did

Dot observe any other species ; from this fact, and considering the

situation of the locality, it appears evident that the estuary was

here diluted with fresh water when the sea stood at this level, but

the argument is open to many objections.

Niagara Falls.

In 1859 an opportunity was afforded me of examining the an-

cient bed of the Niasfara River near the Falls. Between the

Clifton House and the toll-gate below, a deposit of gravel and

sand, rich in fluviatile shells, occurs between the ancient bank of

the river, and the cliff overhanging the present gorge. At a spot

on the road-side where a quantity of the sand and gravel had

been excavated, I collected the following species :

—

1. Planorhis bicarinatus. 9. Amnicola porata.

2. Physa heterostropha. 10. Unio gibbosus.

3. Limncea caperata, ll. ** complanatus,

4. " stagnalis. 12. '* ellipsis.

5. Melania JViagarensis. 13. '* rectus.

6. " conica. 14. Margaritana marginata.

1. " acuta. 15. Cyclas similis.

8. Paludina decisa, 16. Psidium dubium ?

A portion of a land snail, probably Helix albolabris was also
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found. Many of the bivalves were perfect, having the valves

closed, and from the position in which they were found, appeared

to have lived on the spot where they are buried. These shells

may have lain here for thousands of years, although their geolo-

gical date is extremely recent.

Similar terraces occur on Goat Island, and along the American

side of the river from the Falls to the whirlpool. A mastodon's

tooth was found in this ftuviatile terrace opposite Goat Island, at

a depth of nine feet below the surface, but it does not follow from

this, that the mastodon lived at the time of its formation, for the

tooth might have been washed from an older deposit. These

terraces being all on the same level, and the Uhiones occurring in

them in the position in which they had lived, are facts which im-

ply that they were once connected so as to form a continuous

stratum, extending over the position occupied by the present

gorge, and also that they have been deposited in a tranquil

widening of the river, like that between Chippawa and Buffalo.

They also afford a conclusive proof that the Falls have receded.

These terraces are described by Hall, Lyell and Ramsay.

Terraces around Georgian Bay.

The more inaccessible parts of the Province have naturally re-

ceived less of the attention of scientific men, than those in the

vicinity of her cities or along her great thoroughfares. I am not

aware of anything having yet been published in regard to the

lake terraces of the region under notice, with the exception of a

paper by Sandford Fleming, C. E., on '* The Valley of the Not-

tawasaga,"* from which I extract the following :

—

" There are appearances in various parts of this region which lead us

to infer that the waters of Lake Huron like those of Ontario, formerly

stood at higher levels than they at present occupy. Parallel terraces

and ridges of sand and gravel can be traced at different places winding

round the heads of bays and points of high land with perfect horizon-

tatlity, and resembling in every respect the present lake beaches ; one of

them particularly strikes the attention in the Bay of Penetanguishene,

at a height of about 70 feet above the level of the lake ; it can be seen dis-

tinctly on either side from the water, or by a spectator standing on one

bank while the sun shines obliquely on the other, so as to throw the

deeper parts of the terrace in shadow. The accompanying section,

sketched! from a cutting a little below Jeffrey's tavern, in the Village of

* Read before the Canadian Institute in 1853, and published in the
first volume of the Canadian Journal.

t This sketch resembles a cross section of a side-hill road, where the
earth has been excavated on the upper and thrown to the lower side.



48 071 the occurrence of Freshwater Shells

Penetanguishene, will serve to show the manner in which the soil has

been removed from the side hill and deposited in a position formerly

under water, by the continued mechanical action of the waves. Not

only does the peculiar stratification of the lower part of the terrace con-

firm the supposition that it was deposited on the shore of an ancient

lake, but the fact that such excavations have been made in this land-

locked position, where the waves could never have had much force,

goes far to prove that the lake stood for a long period at this high level,

" Another ancient beach mark about 15 miles inland, and as far as yet

ascertained, about the same level as the one at Penetanguishene, can

be traced for a long distance in the township Tosorontio. It passes

through the tract of burnt land already described, the soil of which be-

ing pure sand, in all probability formed the shoals of a lake extending

to the north and east, the outline of which is approximated by the dot-

ted line* marked from 70 to 80 feet high on the accompanying map. Nor

are these the only traces of old lake beaches met with in this region,

although the dense forest nearly everywhere covering the surface is a

great impediment to their easy discovery. In the Township of St. Vin-

cent, near the village of Meaford, besides a very conspicuous one, cor-

responding in level with those already mentioned, several others of

lesser note are found at various heights ; at Owen Sound, also, they are

remarkably well defined ; while Cape Croker, on the western side of

Georgian Bay, viewed even from a distance and the well remembered

shape of the Giant's Tomb, on the eastern, show striking evidences of

having been acted on for ages by the storms of Lake Huron, when at a

higher level.

" It has been said that some of these terraces are estimated at 70 or

80 feet feet above the level of the lake ; by drawing a contour line co-

inciding with this height around the lower part of the valley, it is found

that the high ridge of sand now in some parts blown up into dunes

near the mouth of the River (Nottawasaga), will form a narrow neck of

land (supposing the lake at its former level), stretching across from

shore 'to shore, and resembling in many respects the "Burlington

Beach," on Lake Ontario, and also " Fond-du-Lac," on Lake Superior
;

like the first it encloses a bay of considerable depth of water, but of

far greater area. That this ridge has been formed in a manner precisely

similar to those two, by the sand washed from the adjoining shores,

there is great probability, in fact there is good reason to believe that

the same natural agents, at present in active operation moving the out-

let of the river eastward, have also formed this upper ridge by trans-

porting the materials of which it is composed, from the base of the es-

carpment in CoUmgwood.
" In attempting to arrive at the geological age of these ancient

beaches, it will be necessary to show whether their position, at a consi-

* This line encloses a subtriangular space, having one corner in the

north of Nottawasaga, another in the centre of Essa, and the third in

the north-east corner of Vespra.
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derable height above the level of the lake may be attributable to a gra-

dual elevation of the land or to a subsidence of the water. The last

hypothesis seems the most tenable, since the first would involve a local

upheaval only, and an inclination of the plane of the terraces at variance

with their apparent horizontality. Should further researches prove the

existence of terraces or other indications of old beaches on the western

margin of Lake Huron corresponding in height with those discovered

along the eastern shore,the supposition that the level of the water has been

lowered by the wearing away of some barriei' will be strongly supported
;

and if this be allowed as a reasonable explanation for these geological

monuments, we have then, by drawing contour lines coinciding with

their level the means of discovering the probable position of this barrier.

From all that I can learn regarding the relative levels of the country

these lines would pass over the peninsula between Lakes Huron and

Erie at some distance inland from the River St. Clair and would if

continued eastward along the shores of Lake Erie fall within the summit

of the neck of land through which the chasm of the Niagara Eiver is

cut."

The northern part of the Township of Nottawasaga is situated on

the extensive sandy plain above aUuded to, which was no doubt for-

merly covered by an extension of Georgian Bay to the south-east-

ward. The whole has a general slope up from the bay, but here and

there a ridge of gravel or coarser sand interrupts its general uni-

form aspect. Hurontario Street, running from Collingwood Har-

bour almost due south through the township, was carefully lev-

elled by Wm. Gibbard, C. E., and it appears from his profile

section of the street, that from Collingwood to the north side of

the Pretty River at the Village of Melville or Nottawa Mills, a

distance of two and a half miles, the ground rises very regularly

from the edge of the water to an elevation of 138 feet, or at the

rate of about 55 feet per mile. At the Pretty River a change

begins both in the character of the surface and in the rate of its

inclination, which continues regularly for three and a half miles fur-

ther at 4*7 feet per mile. Thus, at a distance of six miles from the

present shore, the surface has attained an elevation of more than

300 feet above the level of the lake ; beyond this it rises irregu-

larly and much more rapidly. It is evident that the bank of sand

and gravel on the north side of the Pretty River continued for a

longtime to be the shore of the lake. The layers of sand and gra-

vel are arranged exactly as on a modern beach, and among them I

noticed several thin irregular beds of a light grey or white colour,

composed principally of carbonate of lime. In the cutting

through the top of this ridge the common land shells Helix al-

Can. Nat. 4 Vol. VI.
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holahris, H. tridentata, H. Sayii, H.alternata, a.nd R. fuliginosa

were collected, at from three to four and a half feet below the

surface.

About a mile ]^south of Collingwood, a shallow cutting for

the road, exhibits the arrangement of the beds of sand and gravel,

which at the base of the exposure dip southward at an angle of

35° and are overlaid to the surface by unconformable horizontal

layers. Here, from the surface to a depth of three feet, PlaTi-

orbis trivolvis and Helix fuliginosa, H. tridentata and H. thyroi-

des f were found. The summit of this rise is 78 feet above the

level of the lake, and from its plotted section appears to have

been thrown up by the waves when the edge of the lake ran

along the base of its northern slope.

There are a few specimens of Melania conica in the Geological

Museum, from a railway cutting in sand near Collingwood.

The greater part of the town of Owen Sound is built on a

loose deposit of gravel and fine sand at the head of a long arm

of the Georgian Bay of the same name. The flat formed by this

deposit slopes gradually up from the head of the bay towards the

falls of the Sydenham River, which has cut its way through it,

and is bounded on either side by terraces of Silurian limestone or

marl. Fresh water shells were observed in abundance wherever

a section of the sand was exposed, and also, in one place, Helix

alternata the most abundant land shell on the shores and islands

of Lake Huron.

The following species were collected in different places in the

most central part of the town. One of these, on the bank of the

river was about nine feet above the level of the lake ; the others

appeared to be a little higher.

1. Limncea umbrosa, 7. Melania conica,

2. Planorhis campanulatus. 8. Paludina decisa.

3. " bicarinatus, 9. Valvata sincera.

4. " parvus, 10. " tricarinata.

5. Melania acuta, 11. Amnicola porata,

6. " Niagarensis, 12. Cyclas similis.

About a mile south from the mouth of the river, or following the

upward course of the valley, the road is cut through a slight eleva-

tion in this lacustrine deposit and here also fresh water shells were

found embedded in the sand, but neither the species nor individuals
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were so numerous as in the same deposit nearer the head of the bay.

I had no means of ascertaining the elevation of this spot above

the lake, but it seemed to be more than 30 feet and the shells

bore evidence of great antiquity.

The terraces before alluded to as bounding this flat are capped

with fine sand and their summits appeared to exceed 80 feet above

the level of the lake. They are well marked and extend for miles

along each shore of the Sound. At Peiett's Harbour, or the

French Village on the west side of Owen Sound and about twelve

miles from the town of the same name, two steep and very

well marked lake terraces rise, one above the other, near the

water's edge. They are both composed, as far as I examined

them, of shingle mixed with a little silt. The summit of the

upper one appeared to be about 100 feet above the lake and is in all

probability the continuation of the upper terrace running round

the head of the Sound, while the lower one corresponds to that

on which the town is built.

When Lake Huron was at a sufficient elevation to form the

higher of these terraces, it was probably connected by a wide

expanse with Lake Erie, which is also proved to have stood at this

high level from the fact of a ridge holding fragments of decayed

wood and fresh water shells, running along its southern side at an

elevation of 150 feet above its present level.

Montreal, Feb. Ath, 18QI.

ARTICLE V.

—

Professor Guyot on the Physical Geography of

the Appalachian Mountain System.

The great Appalachian backbone of Eastern America though

much visited in some of its peaks by tourists, penetrated by many

roads, and stretching through the midst of a civilised country,

has hitherto been little known to Physical Geographers in its

details. Prof. Guyot has made it a special subject of study since

his arrival in America; and since 1849 has devoted his summer

excursions to the accurate barometrical measurement of its eleva*

lions at various points throughout its whole length. The results,

including details of the methods of observation employed, and a

table of the heights of all the principal peaks, table-lands and

gaps, are published in Silliman's Journal ; from early sheets of
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which kindly forwarded to us, we extract the following general

conclusions as to the physical structure of the chain.

" The upheavals of ancient rocks which constitute this well connected

physical structure, for which, as a whole, it is proper to retain the

common name of the Appalachian system, extend in an undulating line

thirteen hundred miles in a mean direction of N. E. to S. W., from the

promontory of Gasp6 upon the Gulf of St. Lawrence to Alabama,

where the terminal chains sink down and are lost in the recent and

almost horizontal strata of the cretaceous and tertiary formations which

cover the greater portion of the surface of this state. This long range

of elevations is composed of a considerable number of chains, sensibly

parallel to each other, occupying more particularly the eastern part

which faces the ocean, and of an extended plateau which prevails to-

wards the west and northwest and descends gradually towards the

inland valleys of the St. Lawrence, the lakes Erie and Ontario and the

Ohio River.

The base on which this large belt of mountains rests, and which may
be considered as bounded by the Atlantic Ocean on one side and by the

Ohio and St. Lawrence Rivers on the other, is formed, in the east, by a

plain slightly inclined towards the Atlantic. The width of that plain,

in New England, does not vary much from fifty miles. Near the mouth

of the Hudson, however, in New Jersey, it nearly disappears, but gra-

dually increases towards the south to a width of over two hundred

miles. Its elevation above the sea, at the foot of the mountains, is in

New England, from 300 to 500 feet. From the neighborhood of the bay

of New York, where it is nearly on a level with the ocean, it rises gra-

dually towards the south to an altitude of over 1000 feet. On the west

the table-lands which border upon the Ohio River, and which may be

considered as the general base of the system, preserve a mass-elevation

of a thousand feet or more, in the thickness of which the river bed is

scooped out to the depth of from 400 to 600 feet, thus reducing the alti-

tude of the Ohio River full one-half from that of the surrounding

lands.

The vast belt of the Appalachian highlands forms the marginal bar-

rier of the American continent on the Atlantic side, and determines the

general direction of the coast line, which in general, runs parrallel to

the inflections of its chains with remarkable regularity. This system,

composed of a series of corrugations tolerably uniform, does not, like

the Alps, or the other great systems of fracture, have a central or main

axis, to which the secondary chains are subordinated. But it is properly

compared to the system of the Jura, for it is composed like that of a

series of long folds, or chains, which run parallel to each other, often

with great regularity. In the same part of the system the general

height of the chains is sensibly equal and their summits show neither

many nor deep notches. In the middle region, especially in Pennsylva-

nia and New Jersey, they present the appearance of long and continuous

walls, the blue summits of which trace along the horizon a uniform line
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seldom varied by any peaks or crags. In the extreme northern and
southern portions, however, this character is considerably modified.

There the system loses very much of its uniformity and its physical

structure becomes far more complicated
; the form of simple parallel

ridges almost entirely disappears.

There is one feature of the Appalachian system which distinguishes it

from the ranges of the Jura
;

it is the well marked division into two
longitudinal zones of elevation, one turned towards the shores of the

Atlantic, in which the form of parallel chains just spoken of predomi-

nates, and the other turned towards the interior, which is composed of

elevated and continuous plateaus, descending from the summit of their

eastern escarpment, in the centre of the system, in gentle stages towards

the basins of the lakes and the valley of the Ohio. Occasionally minor

chains, very little elevated from their base, wrinkle the surface of the

table-lands. Their parallelism with those of the eastern mountainous

zone shows that they are but the last undulations due to the action of

the same forces which have upheaved and folded that region, and which
have raised at the same time, the mass of these more uniform plateaus.

Thus when from any point we traverse the Appalachian system from

the Atlantic, we encounter first a plain more and more undulated and
gradually ascending to the foot of the mountains

; then a mountainous

zone with its ranges parallel and its valleys longitudinal ; at length a

third zone of uniform plateaus slightly inclined towards the northwest,

and cut with deep transverse valleys.

Another feature not less conspicuous characterizes the region of cor-

rugations properly so-called. This is a large central valley which
passes through the entire system from north to south, forming, as it were,

a negative axis through its entire length. This is what Mr. Rogers calls

the Great Appalachian valley. At the north it is occupied by lake

Champlain and the Hudson river ;• in Pennsylvania it bears the name of

Kittatinny or Cumberland valley. In Virginia it is the Great valley
j

more to the south it is called the valley of East Tennessee. At the

northeast and at the centre its average breadth is fifteen miles ; it con-

tracts in breadth towards the south, in "Virginia, but reaches its

greatest dimensions in Tennessee where it measures from fifty to sixty

miles in breadth. The chain, more or less compound, which borders

this great valley towards the southeast is the more continuous and ex-

tends without any great interruption from Vermont to Alabama. In

Vermont it bears the name of Green Mountains, which it retains to the

borders of New York ; in the latter State it becomes the Highlands ; in

Pennsylvania, the South Mountains; In Virginia the Blue Ridge; in

North Carolina and Tennessee the Iron, Smoky, and Unaka Mountains.

On the northwest of the great valley between the latter and the borders

of the plateau parallel there extends a middle zone of chains separated

by narrow valleys, the more continuous of which is the range which
bounds the central valley. This zone has a variable breadth in different

parts of the system, and the number of chains which compose it is by
no means uniform throughout.
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Although these features are common to the Appalachian system

throughout its entire length, nevertheless it may be divided from north

to south into three divisions which present very remarkable differences

of structure. Passing the eye over the physical chart which accom-

panies this article we at once distinguish in the longitudinal extent of

the Appalachian system two principal curvatures, the one at the north

from Gasp6 to New York, the concavity of which is turned towards the

southeast ; the other at the centre, from the Hudson to New River in

Virginia, with its concavity also towards the southeast ; the third from

New River to the southwest extremity of the system, the direction oj

which is nearly straight or forming a gentle curve concave towards the

northwest. These three divisions, diminishing in extent, from the north

to the south, are well marked ; at the north, by the deep valleys of the

Mohawk and the Hudson, which break through the Appalachian system

to its base and across its entire breadth ; at the south, by the New River

whose deep valley with vertical walls also separates regions whose

orographic characters present remarkable diflferences.

The northern division is much the most isolated ; it is geologically the

most ancient, since its upheavals appear coeval with the Silurian and

Devonian epochs, and are thus much anterior to the rest of the system,

which only emerged after the deposit of the carboniferous rocks which it

has elevated. Four hundred feet more of water would separate all the

vast territory of the northern division from the American continent. One

hundred and forty feet would convert into an island all New England

and the British possessions as far as Gaspe ; for the bottom of the valley

occupied by Lake Champlain and the Hudson does not in any part ex-

ceed this level.

I distinguish in this northern portion three physical regions ; 1st, the

triangular plateau of the Adirondack, with its mountain chains more or

less parallel, between Lake Champlain and the St. Lawrence, Lake

Ontario and the Mohawk : 2nd, New England, with the two swells of

land separated by the deep valley of the Connecticut, and forming the

base of the Green and White Mountains : 3rd, the northern region, with

the prolongation, towards the northeast, of the same features of relief

from the source of the Connecticut through Maine into Canada and New
Brunswick to the promontory of Gaspe and the Bay of Chaleurs.

The middle or central division extends in length about 450 miles. The

eastern region, or region of folded chains, at first very narrow about

New York, presents towards the centre, in Pennsylvania, its greatest

breadth which again diminishes towards the south. It is composed of

a considerable number of chains much curved towards the west, and

remarkable'for their regularity, their parallelism, their abrupt acclivities,

the almost complete uniformity of their summits, and their moderate

elevation, both relative and absolute, which varies from 800 and 1500

to 2500 feet. The chains, however, increase in elevation towards

the south, while they become more numerous and more indented. In

the Peaks of Otter, in Virginia, they attain to 4000 feet.

The western region, or the region of plateaus, is quite narrow in the
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southern part, but acquires towards the north the greatest breadht

which it attains in any part of the Appalachian system. Its highest

terraces occupy all the State of New York south of the Mohawk, and a

considerable part of Pennsylvania and culminate in the plateaus in the

neighborhood of Lake Erie, where the mean altitude of the plateau

reaches 2000 feet, the ralleys preserving a height of 1500 feet, while

the hills reach 2600 feet.

This table land forms a remarkable water-shed from which the waters

descend by the Susquehanna into the valley of the Chesapeake and the

Atlantic Ocean, by the Genesee and St. Lawrence to the same ocean,

and by the Alleghany and Ohio to the Gulf of Mexico. The Susque-

hanna thus starts from Lake Erie at the extreme western border of the

plateau, and runs across all the Appalachian system and its mountain-

ranges to its eastern base. More to the southward the eastern escarp-

ment of the plateau divides, as far as the sources ofthe Potomac, the waters

of the Atlantic coast from those of the Gulf of Mexico. It is the same

escarpment which bears the local name of Alleghany Mountain, a name

which continues to be applied, south of the waters of the Potomac, to

the dividing ridge along the sources of the various branches of James

River, and even to the irregular hills which form a water-shed between the

waters of the Upper Roanoke and New River, across the Great Valley,

near Christiansburg. Through all this middle region the name of Blue

Ridge is applied to the main eastern chain which separates the Great

Valley from the Atlantic slope, and which is cut by all the rivers which

flow out of it.

The southern division, from New River to the extremity of the system,

is much the most remarkable for the diversity of its physical structure

and its general altitude. Even the base upon which the mountains

repose is considerably elevated. Although the elevation of the Atlantic

plain at the eastern base of the mountains is only 100 to 300 feet in

Pennsylvania, and 500 in Virginia near James River, it is 1000 to 1200

feet in the region ofthe sources ofthe Catawba. In the interior of the

mountain region the deepest valleys retain an altitude of 2000 to 2 TOO

feet.

From the dividing line in the neighborhood of Christiansburg and

the great bend of New River the orographic and hydrographic relations

undergo a considerable modification. The direction of the principal

parts ofthe system is also somewhat changed. The main chain which

borders the Great Valley on the east, and which more to the north, under

the name of the Blue Ridge, separates it from the Atlantic plain, gradually

deviates towards the southwest. A new chain detached on the east,

and curving a little more to the south, takes now the name of Blue

Ridge. It is this lofty chain, the altitude of which, in its more elevated

groups, attains gradually to 5000 and 5900 feet, which divides in its

turn the waters running to the Atlantic from those of the Mississippi.

The line of separation of the eastern and western water, which, to this

point, follows either the central chain of the Alleghanies, or the western

border of the table-land region, passes now suddenly to the eastern chain
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upon the very border of the Atlantic plain. The reason is that the

terrace which forms the base of the chains, and the slope of which

usually determines the general direction of the water courses, attains

here its greatest elevation, and descends gradually towards the north-

west. The base of the interior chain which runs alongside the Great

Valley is thus depressed to a lower level, and though the chain itself

has an absolute elevation greater than that of the Blue Ridge, the rivers

which descend from the summits of this last, flow to the northwest

towards the great central valley which they only reach, in southern

Virginia and North Carolina, by first passing across the high chain of

the Unaka and Smoky mountains through gaps of 3000 or 4000 feet

in depth.

This southern division thus presents from southeast to northwest three

regions very distinct.

The first is the high mountainous region comprised between the Blue

Ridge and the great chain of the Iron, Smoky, and Unaka mountains

which separate North Carolina from Tennessee. It commences at the

bifurcation of the two chains in Virginia, where it forms, at first, a valley

of only ten to fifteen miles in breadth, in the southern part of which flows

New River ; it then enlarges and extends across North Carolina and into

Georgia, in length more than 180 miles, varying in breadth from twenty

to fifty miles. The eastern chain, or Blue Ridge, the principal water-

shed, is composed of many fragments scarcely connected into a continu-

ous and regular chain. Its direction frequently changes and forms many
large curves. Its height is equally irregular. Some groups elevated

from 5000 feet and more, are separated by long intervals of depression

in which are found gaps whose height is 2200 to STOO feet, often but little

above the height of the interior valleys themselves with which they are

connected. The interior, or western chain, is much more continuous,

more elevated, more regular in its direction and height, and increases

very uniformly from 5000 to nearly 6700 feet.

The area comprised between these two main chains, from the sources

of the New River and the "Watauga, in the vicinity of the Grandfather

Mountain, to the southern extremity of the system, is divided by trans-

verse chains into many basins, at the bottom of each one of which runs

one of those mountain tributaries of the Tennessee, which by the abund-

ance of their waters merit the name of the true sources of that noble river.

Between the basin of the "Watauga and that of the Nolechucky rises

the lofty chain of the Roan and Big Yellow mountains. The northwest

branch of the Black mountain and its continuation as far as the Bald

mountain separate the basin of the Nolechucky from that of the French
Broad river. Between the latter and the Big Pigeon river stretches the

long chain of the Pisgah and the New Found mountains. Further to

the south the elevated chain of the Great Balsam mountains separates

the basins of the Big Pigeon and the Tuckasegec ; next comes the chain

of the Cowee mountains between the latter river and the Little Tennes-

see. Finally the double chain of the Nantihala and Valley River

mountains separates the two great basins of the Little Tennessee and
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the Hiwassee. The bottom of these basins preserves in the middle, an

altitude of from 2000 to 2700 feet. The height of these transverse chains

is greater than that of the Blue Ridge, for they are from 5000 to 6000

feet and upwards ; and the gaps which cross them are as high, and often

higher than those of the Blue Ridge. In these interior basins are also

found groups, more or less isolated, like that of the Black mountains,

which, with the Smoky mountains, present the most elevated points of

the system.

Here then through an extent of more than 150 miles, the mean height

of the valley from which the mountains rise is more than 2000 feet ; the

mountains which reach 6000 feet are counted by scores, and the loftiest

peaks rise to 6700 feet; while at the north, in the group of the White

mountains, the base is scarcely 1000 feet, the gaps 2000 feet, and Mount

Washington, the only one which rises above 6000 feet, is still 400 feet

below the height of the Black Dome of the Black Mountains. Here

then in all respects is the [culminating region of the vast Appalachian

system.

It is worthy of notice that in the Appalachian, as in many other sys-

tems of mountains, the culminating points are situated, neither near the

middle, nor in the neighborhood of what may be called its central axis,

which is here the Great valley, but near the northern and southern

extremities, and on the eastern side, almost outside of the system.

These culminating regions seem almost exceptions to the normal struc-

ture of the system. The high mountainous region of North Carolina

which has just been described is, from the bifurcation of the Blue Ridge

near the great bend of the New River, an additional fold which attaches

itself on the east along the principal chain which bounds the Great

Valley, just as the swell, which runs along the east of the Connecticut

River, upon which the group of the White mountains is situated, is an

additional fold attaching itself to the east of the normal chain of the

Green mountains.

The second region of this southern division is the continuation of the

Great Central Valley which is divided by a general swell of the land

about the sources of the Holston, into two distinct basins, the one in

Virginia, narrower and more elevated, which in the basin of the New
River, rises gradually towards the south from an elevation of 1600 feet

to 2600 feet ; the other in Tennessee, where the valley widens to nearly

sixty miles between the Smoky mountains and the Cumberland mountains,

but where it has a mean elevation of not more than about 1000 feet,

that is, only one-half of the height of the neighboring valleys in the

mountainous region of North Carolina.

The third region is that of the plateaus which, in Tennessee, are

reduced to a table land about thirty or forty miles wide, called the

Cumberland mountains on account of the abrupt edges which it pre-

sents upon the east and the west, and which give to it the appearance

of a mountain chain. Further north, in Virginia, the plateaus expand

and fill a vast area to the west of the Clinch and the Cumberland

mountains and extend over a part of Kentucky, the central portion of

which, near Lexington, preserves an altitude of more than 1000 feet.
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The rapid sketch here given shows that in a hypsometrical, as Trell

as from a geological, point of view, and even to a certain extent from

its physical structure, the Appalachian system seemed to be divided into

two sections of nearly equal extent ; a northern section^ which is geolo-

gically more ancient, comprehending the northern division from the

mouth of the Hudson to Gaspe ; and a southern section, which is morfe

modern, comprising the central and southern divisions, which are bound

together by more than one characteristic common to both. The separa-

tion is distinguished by a remarkable general depression of all the alti-

tudes of the eastern zone, or parallel mountain chains, a depression

which attains its lowest point in New Jersey in the parallel of New
York City.

Passing from this region, where the Blue Ridge and the Kittatinny

mountains are but little more than 800 or 1000 feet high, and the Great

valley 50 to 150 feet, the altitude in the northern section increases

rapidly, but regularly, towards the northeast, where, almost in the same

parallel, lat. 44° N., we find the culminating points at Mount Washing-

ton 6288 feet high in the White Mountains, Mount Mansfield 4430 feet in

the Green Mountains, and Mount Tahawus or Mount Marcy 5139 feet, in

the Adirondack group. Further north the Adirondack group terminates,

and the Green Mountains lose somewhat of their continuity, but show
here and there, as far as Gaspe, scattered groups of mountains which

still preserve an elevation of 3000 or 4000 feet.

In the southern section the altitude increases from the northeast to

the southwest with the same regularity but less rapidly, and it is only

towards the extremity of the system in North Carolina that they attain

their maximum elevation in the Black Mountains 6700 feet, and the

Smoky Mountains 6660 feet. Here, as at the north, beyond the culmi-

nating points the general altitude is but little diminished until we arrive

almost to the termination of the mountains."

INQUIRIES BY THE COLONIAL OFFICE RELATIVE TO
CANADIAN NATURAL HISTORY.

Governor's Secretary's Office,

Quebec, Dec. 22nd, 1860.

Sir,—I am directed by His Excellency the Administrator of the

Government to transmit herewith a copy of a circular despatch

from His Grace the Duke of Newcastle enclosing a series of ques-

tions relative to the Natural History of the British Colonies : and

I am to request you will have the goodness to furnish His Excel-

lency for the information of the Secretary of State with such

answers as you may possess the means of giving,

I have the honor to be, Sir,

Your obedient Servant,

R, T. Pennefather,

Governor's Secretary,

The Secretary Natural History Society, &c., &c., &c., Montreal.
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Downing Street.

28tli June, 1860.

Sir,—With the view of ascertaining what materials may have

been collected, or what works published, descriptive of the Natural

History of the British Colonies, and relative also to some other

Scientific subjects, I shall feel obliged to you to furnish me with

such answers as you may possess the means of giving, within your

Government, to the questions contained in the enclosed paper.

In any of the colonies where Scientific Societies are constituted,

it will be advisable to make use of any aid which they may be

so good as to contribute towards answering these enquiries.

I have, &c.,

(Signed,) Newcastle.

Governor, the Rt. Hon. Sir E. Head, Bart.

1. Have any works been published on the Botany of the Colony,

and if so state the title of each work, the name of the author,

and the year of publication adding, if requisite, any remark on

the esteem in which it is held ?

2. The same question as to Zoology.

3. The same question as to any works or published reports on

Geology.

4. Does any public botanical garden exist in the Colony, and if

so, briefly state the authority under which it is superintended and

funds by which supported ?

5. Is there any Zoological Museum, or any collection of living

animals in a Zoological Garden, or any accredited set of correct

drawings of the chief animals of the Colony ?

6. Is there any Geological Museum, or any well known private

collection of Geological specimens or unpublished records of

Geological Surveys by competent observers ?

T. What are the best known records, if any, of the Meteoro-

logy of the Colony, and are they published and easily procurable?

8. Are there any well known records of the phenomena of the

tides, and if so, by what observers, and at what date ?

9. The same question as to magnetical phenomena.

10. Have the latitude and longitude of the principal places on

the coast been determined by careful celestial observations, and if

so, by what observers and at what periods ?
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11. The same question as to tlie latitude and longitude of prin-

cipal places inland.

N. B.—It is requested that the answers maybe sent on a sepa-

rate sheet prefixing to each the number of the question in this

paper.

EEVIEWS AND NOTICES OF BOOKS.

Contributions to the Natural History of the United States, hy

Louis Agassiz. Vol, 3.

This volume is more than a worthy successor to the two pre-

vious. The author is here completely on his own ground, and

dealing with a group of animals peculiarly requiring such labour

as he can perform better than any other naturalist, at least on

this continent.

All dwellers by the sea side or visitors thereto, know the curi-

ous "jelly fishes" that swim lazily on the calm summer sea, or

are cast on the shore by the storms of autumn. Yet few know
the complex structures, the strange transformations, the peculiar

habits of these little masses of living jelly, so delicate that they

cannot be touched without injury, and having so little solid mat-

ter in their composition, that when dried on the beach they

leave a mere pellicle on the sand.

Look for instance at the great blue jelly fish—the Cyanea

Arctica of our shores, of which in the work before us, a series

of admirable portraits is given. There it floats, six inches or a

foot in diameter, its flat purple disk looking like a mould of jelly

cast into the sea, but slowly and regularly contracting and expand-

ing as the creature urges its way along. Behind trails a long

tassel of red tentacles, capable of benumbing and entangling in

their meshes any unwary fish, crustacean or mollusk, that may come

in their way, and from the blistering properties of the poisoned

thread or lasso cells with which they are filled, not harmless to

thin skinned bathers. In the ^dst of the tentacles hangs the

proboscis, expanding into a multitude of complex labial processes

like frills of most delicate membrane ; and at the base of the prob-

oscis are the ovaries laden with the germs of a numerous progeny.

A most singular creature truly, and presenting in its minute

structures peculiarities quite as wonderful as in its external form
j
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as for instance in the numerous radiating tubes that serve it for

veins and arteries, and in the little eye specks protected by com-

plex lids, that are placed at the margin of the disk, and are its

ors'ans of vision.

The changes whicb these creatures undergo in the progress of

their growth, are perhaps more wonderful than any other part of

their history. The egg is hatched into a minute animalcule or

planula of oval form, and with cilia or spontaneously moving

threads on its surface. This fixes itself and becomes a scyphis-

toma or hydroid polyp of sack-like form, attached by the base,

and stretching forth numerous tentacles from the mouth in search

of food. The polyp multiplies by gemmation or budding, so

that many may originate from one egg. When full grown it

subdivides transversely and becomes a strohila^ which resembles a

number of cup-like polyps stuck one into the mouth of another.

The strobila eventually breaks up and its separate parts become

little freely swimming umbrella-shaped medusae, called epJiyroe^

still quite dissimilar from the parent, to whose form they at

length attain in process of growth. The earlier fixed states are

passed through during winter, and at the bottom of the sea ; and it

is evidently the intention of these remarkable transformations that

these creatures shall be capable of quickly filling the summer sea

with an abundant brood in each succeeding year, much to the

benefit no doubt of multitudes of roving fishes which make the

Acalephs their prey.

The Cyanea thus roughly sketched may be regarded as a ty-

pical Acaleph ; but the class embraces a variety of other forms,

which are grouped by Agassiz in three orders, (1) Hydroidea,

(2) Discophora, (3) Ctenojphora, and it is to the second of these

that our Cyanea belongs.

In the first and lowest of these orders we have the hydra-like

polyps, with bodies hollowed into digestive sacks open at top and

furnished with prehensile tentacles. Some are solitary and naked,

others protected by horny or stony cells, and often grouped by

gemmation or budding in complex branching structures, some of

them small and resembling sea weeds, and others hard and calca-

reous like the true corals ; others again are specialized into sepa-

rate tentacular, reproductive and digestive polyps.

To understand these difi'erences let us suppose an animal re-

duced to a mere digestive sack, with or without a horny case or

cell, and having tentacles at top, and the power of producing
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buds which may either remain attached or become free and

found new colonies. This gives us the condition of the HydrcB

and Tubularioe. Next let us suppose that by budding, such a

creature founds a complex branching structure, furnished with

little horny cells, in each of which resides an animal contributing

its quota to the general nourishment of the whole community.

This is the condition of the Sertularlce, Gampanular ice, &c., so

abundant in the ocean, and forming so large a part of the zoo-

phytes of the older naturalists. Further, these colonies of Hy-

droids, conspire to produce capsules, growing like fruits on their

tree-hke structures, and giving birth not to young polyps, but

to little medusae like the Cyanea, but simpler in structure, and

which produce the eggs destined to form new colonies of Hy-

droids. It is here that we perceive the connecting link between

the Hydroids and the true Medusse.

But another modification of the hydroid structure is found in

nature. Let us suppose that we have taken one of the complex

branching structures last mentioned, and have cut off all the

tentacles of the polyps, and taken out of the cells all the

digestive sacks, and placed by themselves all the reproductive

buds or capsules. Let us farther suppose that we have stuck

these parts separately, and still alive, upon a living animal film

spread over the surface of a shell or stone, or attached to the

underside of a hollow gelatinous sack floating on the sea, so as to

produce a complex group of separate tentacular, digestive, and

reproductive parts, we shall then have the structures of the Hy-

dractinia, that clothes some of the dead shells of our cabinets

with a rough, unsightly film, and of the Physalia or Portuguese

man-of-war, that floats hke a purple and orange bubble on the

tropical seas. Such are the general aspects of the Hydroidea.

In the second order, the, Discophora, already illustrated by

the example of the Cyanea^ the animal is greatly expanded lat-

erally into a locomotive disk, to the edges of which the tentacles

are attached.

In the third order, the Ctenophora, the parts become fewer but

more complex, and the normal form is a transparent gelatinous

ball, with the digestive cavity in the centre, the mouth in front,

two pulsating vessels for circulating the blood at the sides, loco-

motive fins arranofed in bands like the ribs of a melon, two longr

and complicated tentacles behind, where are also the eye specks.

It is the last order that is specially described and illustrated in
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the present volume, in a very full and satisfactory manner. As

an example of a description interesting to every reader who takes

pleasure in contemplating the " creeping things innumerable

"

that God has made in the sea, we quote the following description

of the habits of the Pleurohrachia rhododactyla, a little ball of

living jelly very common on our coasts in summer, and about the

size of a large pea.

" The Ctenophorre differ essentially from the Discophorse. Both their

form and organs of locomotion give them a different appearance. The

Discophorse, setting aside the various modifications arising from marked

peculiarities of their outline, move like an umbrella, which, by alter-

nately opening and shutting, would make its way under water by means

of such movements. It is by the contraction of the body alone, or

rather by the agency of the motory cells which form the mass, that

motion is produced in these animals. Not so in the Beroid Medusae,

where, besides the action of the motory cells, the whole body, more or

less spherical or ovate, compact or split at one end, is kept swimming

by the flapping of innumerable small paddles arranged in vertical rows,

like the ribs of an orange, upon the outer surface. These rows are

generally eight in number, extending from one pole of their spheroid

body to the opposite, like the meridians of an artificial globe. But,

owing to the inequalities in the motions of their vertical flappers, and

their radiated arrangement upon the more or less spherical body, these

animals have a somewhat rotatory motion, unless the paddles move on

all sides with perfect steadiness and uniformity.

' There can be scarcely anything more beautiful to behold than such

a living transparent sphere sailing through the water, coursing one way
or another, now slowly revolving upon itself, then assuming a straight

course, or retrograding, advancing or moving sideways, in all directions

with equal precision and rapidity; then stopping to pause, and remaining

for a time almost immovable, a slight waving of some of its vibrating

organs easily counterbalancing the difference of its specific gravity and

that of the water in which it lives. So Pleurohrachia may appear at

times, and so does it also appear when moving in a state of contraction.

But generally, when active, it hangs out a pair of most remarkable

appendages, the structure and length and contractility of which are

equally surprising, and exceed in wonderful adaptation all I have ever

known among animal structures. Two apparently simple^ irregular,

and unequal threads hang out from opposite sides of the sphere. Pre-

sently these appendages may elongate, and equal in length the diameter

of the sphere, or surpass it, and increase to two, three, five, ten, and
twenty times the diameter of the body, and more and more ; so much so

that it would seem as if these threads had the power of endless exten-

sion and development. But as they lengthen they appear more compli-

cated : from one of their sides other delicate threads shoot out like

fringes, forming a row of beards like those of the most elegant ostrich
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feather, and each of these threads itself elongates till it equals in length

the diameter of the whole body, and bends in the most graceful curves.

These two long streamers, stretching out in straight or undulating lines,

sometimes parallel, then diverging or variously curving, follow the

motions of the main sphere, being carried on with it in all its movements,

which are no doubt influenced by them to a considerable extent. Upon
considering this wonderful being, one is at a loss which most to admire,

the elegance and complication of that structure, or the delicacy of the

colors and hues, which, with the freshness of the morning dew upon

the rose, shine from its whole surface. Like a planet round its sun, or,

more exactly, like the comet with its magic tail, our little animal moves

in its element as those larger bodies revolve in space, but unlike them

and to our admiration, it moves freely in all directions ; and nothing

can be more attractive than to watch such a little living comet as it

darts with its tail in undetermined ways and revolves upon itself,

unfolding and bending its appendages with equal ease and elegance, at

times allowing them to float for their whole length, at times shortening

them in quick contractions and causing them to disappear suddenly,

then dropping them as it were from its surface so that they seem to fall

entirely away, till, lengthened to the utmost, they again follow in the

direction of the body to which they are attached, and with which the

connection that regulates their movements seems as mysterious as the

changes are extraordinary and unexpected. For hours and hours I have

sat before them and watched their movements, and have never been

tired of admiring their graceful undulations. And though I have

found contractile fibres in these thin threads, showing that these move-

ments are of a muscular nature, it is still a unique fact in the organiza-

tion of animal bodies, that parts may be elongated and contracted to

such extraordinary and extensive limits by means of muscular action.

And what is so surprising, is not so much the sudden and powerful

contraction which brings within the compact limits of a pin's head the

whole mass of these tentacles that a moment before were floating so

elegantly through such a great extent in the water, as the relaxation,

which takes place in an absolutely passive manner ; for when watching

them we are suddenly struck with astonishment on finding that the

tentacle which we expected to see drop to the bottom of the jar is still

in organic connection with the body from which it hangs. Plate I. of

my paper in the Memoirs of the American Academy represents some
few of the attitudes of our Pleurobrachia in its various movements, one

of which is reproduced in this work (PI. II". Fig. 25) ; but I cannot find

words to describe all the beautiful changes which the parts thus in

motion assume in different attitudes. At one moment the threads, when
contracted, seem nodose ; next, when more elongated, these knots are

stretched into the appearance of a spiral ; next, the spiral, elonga-

ting, assumes the appearance of a straight or waving line. But it is

especially in the successive appearances of the lateral fringes arising

from the main thread that the most extraordinary diversity is displayed.
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Not only are they stretched under all possible angles from the main

stem, at times seeming perpendicular to it, or bent more or less in the

same direction, and again as if combed into one mass ; but a moment

afterwards every thread seems to be curled or waving, the main thread

being straight or undulating ; then the shorter threads will be stretched

straight for some distance and then suddenly bent at various angles

upon themselves, and perhaps repeat such zigzags several times, or they

may be stretched in one direction and bent at various angles in the

plane of another direction ; then they may be coiled up from the tip

and remain hanging like pearls suspended by a delicate thread to the

main stem, or like a broken whip be bent in an acute angle upon them-

selves with as stiff an appearance as if the whole were made up of wires
;

and, to complete the wonder, a part of the length of the main thread

will assume one appearance and another part another, and pass from

one into the other in the quickest possible succession : so that I can

truly say, I have not known in the animal kingdom an organism exhib-

iting more sudden changes and presenting more diversified and beautiful

images, the action meanwhile being produced in such a way as hardly

to be understood. For, when expanded, these th/eads resemble rather

a delicate fabric spun with the finest spider's thread, at times brought

close together, combed in one direction without entangling, next

stretched apart, and preserving in this evolution the most perfect paral-

lelism among themselves, and at no time and under no circumstances

confusing the fringes of the two threads : they may cross each other,

they may be apparently entangled throughout their length, but let the

animal suddenly contract, and all these innumerable interwoven fringes

unfold, contract, and disappear, reduced as it were to one little drop of

most elastic india-rubber. "Week after week I have preserved these

animals alive, and have never been tired of comparing again and

again their changes in these thousand-fold developments of their appen-

dages. I have called together those who felt the slightest curiosity for

such objects to witness these phenomena, and have found them all

interested to the utmost ; and if I have anything to regret, it is not the

time lost in this contemplation,—for the more I became familiar with

the sight, the more was I impressed with its beauty, as I could contrast

with the new forms presenting themselves before my eyes those different

states with which I had been familiar before,—but the circumstance

that the time was too short to trace such a connection between all the

microscopic details of their structure and their functions, as would fully

explain the latter ; although I am aware that I have noticed many par-

ticulars which had not been observed before."

The following statements show that these creatures possess

both vision and intellio-ence.

" Having recently seen myriads of these animals, it may not be super-

fluous to add, that all the various attitudes in which I have formerly

seen them in confinement may be observed at one glance, when coming

Can. Nat. 5 Vol. VI.
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suddenly upon a bank of them slowly drifting -with the tide. Under
these circumstances, however, they are not altogether at the mercy of

the current ; and it is curious to see how they resist its action by
stretching their tentacles in a straight line in opposite directions and at

right angles with the vertical axis of the body. I have also satisfied

myself that they are aware of the approach of danger ; for day after

day I have seen thousands of them, which were quietly moving near

the surface with the mouth wide open in search of food, suddenly turn

upon themselves and with a quick jerk dive into the deep as my boat

drew nearer and nearer. In fact, all Acalephs dive away from the sur-

face when approached, and make accelerated motions to escape the net

or glass dipped into the water to catch them. It seems as if they were

endowed with the power of seeing, for noise has no effect upon them."

In the earlier chapters of the work much space is devoted to

the classification of the Acalephs in general, and their place

among the Radiates. This as held by the author may be repre-

sented by the following table, the groups being numbered from

the lowest to the highest.

Province Radiata.

Class I. Class II. Class III.

Polyps. Acalephs. Echinoderms.

Order 1. Actinoids. Order 1. Hydroids. Order 1. Crinoids.

2. Alcyonoids. 2. DiscopTiores. 2. Asteroids,

3. Ctenophores, 3. Echinoids,

The only fairly disputable point in this table is the question

whether the Acalephs are not lower than the Polyps, a question

on both sides of which much may be urged, but on which we

are scarcely as yet inclined to agree with Prof, Agassiz.

One important point to geologists illustrated in this work is

the affinity of the Millepore corals with the Acalephs rather than

the Polyps, and the consequent probability that the orders Tdb-

ulata and Rugosa, which are the prevailing Palaeozoic corals,

and which have built up so many of our Silurian limestones, are

also Acalephs. j. w. d.

The Romance of Natural History.^ By Philip Henry Gosse,

F.R.S. 3*72 pp. demy 8vo ; twelve plates. London : Nis-

bet & Co. Montreal : B. Dawson & Son.

{From the Zoologist.)

" There are more ways than one of studying Natural History.
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There is Dr. Dryasdust's way ; which consists of mere accuracy

of defination and differentiation ; statistics as harsh and dry as

the skins and bones in the museum where it is studied. There is

the field observer's way ; the careful and consciencious accumula-

tion and record of facts bearing on the life-history of the creatures

;

statistics as fresh and bright as the forest or meadow where they

are gathered in the dewy morning. And there is the poet's way
;

who looks at nature through a glass peculiarly his own, the aes-

thetic aspect, which deals, not with statistics, but with emotions

of the Iruman mind,—surprise, wonder, terror, revulsion, admira-

tion, love, desire, and so forth,—which are made energetic by the

contemplation of the creatures around him.

" In my many years' wanderings through the wide field of Natu-

ral History, I have always felt towards it something of a poet's

heart, though destitute of a poet's genius. As Wordsworth so

beautifully says.

To me the meanest flower that blows can give

Thoughts that do often lie too deep for tears.'

" Now this book is an attempt to present Natural History in

this aesthetic fashion. Not that I have presumed constantly to

indicate—like the stage directions in a play, or the 'hear, hear!'

in a speech—the actual emotion to be elicited ; this would have

been obtrusive and impertinent : but I have sought to paint a

series of pictures, tne reflections of scenes and aspects in nature,

which in my own mind awaken poetic interest, leaving them to do

their proper work."

—

Preface,

In these words does Mr. Gosse herald in his new publication,

whicb is one of the most readable and ag^reeable of all his read-

able and agreeable books. The } Ian, if there be a plan, is most

desultory—just that touch-and-go style which will secure the at-

tention even of the most indolent reader : thus we leap from lions

to butterflies ; then plunge into brine and boiling springs ; ascend

the blue vaults of heaven after insects, and seek flying fish in beds

and shoals of swimming fish in a parlour : next we enjoy a sojourn

with serpents ; then wander among groves of Cacti ; and then

mount the dragon tree of Oratava. Afterwards we are introduced

to the whale and the elephant, the mammoth tree of California

and life in a drop of water : to the jackal, the wolf and gorilla
;

and witness a fatal encounter with bees.

I have really enjoyed this book, it is most delightful ; and al-

though the mixture of subjects strikes one as rather heterodox in
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a work on Natural History, there will be found a method running

through the whole that strings the diverse subjects together, pro-

ducing a pleasant combination, like beads of various size and

colour.

Mr. Gosse patronizes the sea serpent, and pleads for him apolo-

getically, but gives us without any hesitation the history of that

arch-myth the tsetse ; I believe, whenever a competent naturalist

shall investigate the subject he will find the tsetse a disease, which

the ignorant aborigines have falsely attributed to an insect but

this is of no moment ; diflference of opinion detracts nothing from

merit ; and I may truly say that I never read a book with more

real pleasure than the ' Romance of Natural History,' and I know

none that I can more cordially and unhesitatingly recommend to

my subscribers. I hope to return to it again and again for amus-

ing and instructive scraps to insert in the pages of the ' Zoologist.'

Narrative of the Canadian Red River Exploring Expedition of

1857, and of the Assinnihoine and Saskatchewan Exploring

Expedition of 1858. By H. Y. Hind, M. A., F. R. G. S.

Professor, Trinity College, Toronto. Vols 2, London, Long-

man ; Montreal, B. Dawson & Son.

These explorations were undertaken for the purpose of ascer-

taining the practicability of establishing an emigrant route between

Lake Superior and Selkirk settlement and of acquiring some

knowledge of the natural capabilities and resources of the Valleys

of the Red River and the Saskatchewan.

In pursuance of these objects the author has given in these

volumes a minute, clear and most readable account of the districts

through which his course lay. The work is really a credit to the

Province. The two volumes are profusely illustrated with beauti-

ful and artistic views of interesting localities. This book should

be in all our public libraries and be carefully studied by those who

interest themselves in the prosperity and extension of the Pro-

vince to the Westward. Distances, topography, natural productions,

geological structure and climatal conditions of these regions are

carefully noted. Intending emigrants will find the work invalu-

able.

Geological Gossipy or Stray Chapters on Earth and Ocean, By
Professor D. T. Ansted, M.A., F.R.S., &c. London

:

Routledge & Co. Montreal : B. Dawson & Son.

A delightful book, both scientific and popular. It may be read
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by joxirg persons and amateurs with great pleasure and profit.

The name of the author is a guarantee for the accuracy of its facts

and the thorough treatment of its topics.

Coins, Medals, and Seals, Ancient and Modern ; illustrated and

described, with a sketch of the history of coins and coinage,

instruction for young collectors, tables of comparative

rarity, price lists of English and American coins, medals,

and tokens, &c. Edited by W. C. Prime. New York :

Harper & Brothers. Montreal : B. Dawson & Son.

Mr. Prime has done good service to the young numismatist in

the preparation of this book. The engravings of coins and me-

dals, with the descriptions of their devices and legends, appear

to be from English sources, and with the exception of the Ameri-

can coins, medals, and tokens, have, if we mistake not, come from

the hands of English engravers. It is too much the habit of

Messrs. Harper to conceal the sources from which many of their

works are derived, thus depriving the legitimate author of the

credit which he merits. This practice cannot be too strongly re-

probated by every lover of fair dealing and of sound literature.

Notwithstanding this stricture we cannot withold our meed of

praise for the excellent and practical way in which the editor has

treated his valuable materials. No better book on this subject

can be put into the hands of young persons. The historical mat-

ter and hints to young collectors will be found most useful. The

book is beautifully printed, and with the exception noted reflects

credit upon the publishers.

The Zoologist. No. 224, London, Van Voorst, has been re-

ceived. It contains many interesting and original notices on the

subjects to which its pages are devoted and is indispensable to the

student of Natural History.

The Geologist. No. 37, Vol. 4, London, has also come to hand

and contains excellent and highly interesting articles by Roberts,

Salter & Salmon. Also, the continuation of a paper on the Fos-

sil Flint implements by the editor, Mr. Mackie, with well exe-

cuted illustrations. This Magazine happily combines the popular

and the scientific elements.

The Canadian Journal. No. 31, for January, Toronto, has been

received and contains original articles by Professors Chapman
Croft and Hincks, and Messrs. Mcllwraith & Ptobb, together with
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well selected scientific and literary notes. Under the careful edi-

torship of Prof. Chapman, this sister journal of western Canada

continues to maintain its high standard of scientific and literary

excellence.

The Academy of Natural Sciences of Philadelphia has sent us

pages 325 to 360 of their Proceedings which are chiefly taken up

with descriptions of new species of North American serpents in

the Smithsonian Institution"^ by Kennicott ; and contributions to

American Lepidopterology by Clemens.

The Natural History Society of Boston has also sent us pages

385 to 416 of their Proceedings^ in which we find some valuable

geological notes by Prof. Rogers to which we hope to draw atten-

tion in a future number.

The Essex Institute has sent us its Proceedings^ Vol. II, Part

2, 1857 to 1859, the chief interest of which is the record they

contain of the Field Meetings of this Society. These meetings

we have long admired, and consider them most effective and pleas-

ing means of promoting the interests of Natural Science. The
Historical Collections of the same Institute, Vol. 2, No. 6, have

also been received, and contain much curious and ancient lore.

MISCELLANEOUS.

Botanical Society of Canada^ abstract of Recent Discoveries

in Botany and the Chemist?^ of Plants. By Professor

Lawson.

sea-weed as a manure.

The attention of the English farmer has been recently called to

the use of sea-weed as a manure. This material is thrown up in

enormous quantities on the shores of Britain, and on the east

coast of Scotland it is extensively employed to fertilize sand dunes

that would otherwise be worthless. In dry sandy soils it acts in

two ways ; first, by directly contributing food materials to the

crop, and, secondly, by the hygroscopic action of the mucilagi-

nous tissues in maintaining a certain degree of humidity in the

arid soil, a result that is no doubt aided by the presence of the

sea-salt accompanying the weed. The richness of the ash of the

common sea-weed in potash, soda, phosphates, and other materials
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of plant growth, shows that it has a high manurial value. In

Greenland specimens, the ash has been found to contain ten per

cent of phosphates. The proportion of water in the recent weed

is so large, however, that sea-weed cannot be profitably carried to

great distances, but along the shores of the lower St. Lawrence and

in other maritime provinces, where it can be readily obtained at

certain seasons, its value can scarcely be overrated. The processes

that have been suggested for converting the sea-weed into a paste

for transport, mixing with peat ashes, <fec., do not seem likely to

lead to any useful result, so far as the British American provinces

are concerned.

PAPER MATERIALS.

The cry for "more rags" which paper-makers raised some

years ago, necessary failed to increase the supply of rags, but it

served to bring materials to the paper-mill that had not been

previously thought of. Hollyhock stems and straw and heather,

and a hundred other substances, were tried and found suitable in

various degrees. Many of these, while capable of being converted

into paper, could not be profitably used in the manufacture ; but

several have taken their place as really important sources ofpaper

fibre. Plants that require to be cultivated exclusively for this

purpose are not likely to yield satisfactory results, and of late

years, therefore, attention has been especially directed to the wasta

products of agriculture. In all agricultural plants woody fibre is

produced to a greater or less extent, and that of the straw of

cereal grains has been used for a number of years to a considera-

ble extent. The leaves and husks of Indian Corn (^Zea Maize)

are also coming into extensive use, as appears from interesting

details published by Professor Lindley in the Gardeners' Chroni-

cle. Dr. Lindley's account of the manufacture appears to be

founded upon statements that have appeared in the Breslauer

Gewerheblatt and the Daily Telegraph, a London paper. The fol-

lowing extracts will be of interest on this side of the Atlantic,

where Indian Corn is produced in such enormous quantities :

—

" Recent experiments have proved Indian Corn to possess not

only all the qualities necessary to make a good article, but to be

in many respects superior to rags. The discovery to which we
allude is a complete success, and may be expected to exercise the

greatest influence upon the price of paper. Indian Corn, in coun-

tries of a certain degree of temperature, can be easily cultivated

to a degree more than sufficient to satisfy the utmost demands of
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the paper market. Besides, as rags are likely to fall in price,

owing to tbe extensive supply resulting from this new element, the

world of writers and readers would seem to have a brighter future

before it than the boldest fancy would have imagined a short time

ago. This is not the first time that paper has been manufactured

from the blade of Indian Corn ; but, strange to say, the art was

lost, and required to be discovered anew. As early as the seven-

teenth century, an Indian corn paper manufactory was in full

operation in the town of Rievi, in Italy, and enjoyed a world-wide

reputation at the time ; but with the death of its proprietor the

secret seemed to have lapsed into oblivion. Attempts subsequently

made to continue the manufacture were baffled by the difficulty

of removing the flint and resinous and glutinous matter contained

in the blade. The recovery of the process has at last been aff"ected

and is due to the cleverness of one Her Moritz Diamant, a Jewish

writing-master in Austria, and a trial of his method on a grand

scale, which was made at the Imperial manufactory at Schlogel-

muhle, near Glognitz (Lower Austria), has completely demon-

strated the certainty of the invention. Although the machinery,

arranged as it was for the manufacture of rag-paper, could not of

course fully answer the requirements of Her Diamant, the results

of the essay were wonderfully favourable. The article produced

was of a purity of texture and whiteness of colour that left nothing

to be desired ; and this is all the more valuable from the difficulty

usually experienced in the removal of impurities from rags. The

proprietor of the invention is Count Carl Octavio Zu Lippe Weis-

senfeld, and several experiments give the following results :

—

'1. It is not only possible to produce every variety of paper

frem the blades of Indian corn, but the product is equal and in,

some respects even superior, to the article manufactured from

rags.

' 2. The paper requires very little size to render it fit for writing

purposes, as the pulp naturally contains a large proportion of that

necessary ingredient, which can at the same time be easily elimi-

nated if desirable.

' 3. The bleaching is efi'ected by an extraordinary rapid and

facile process, and, indeed, for the common light-coloured packing

paper the process becomes entirely unnecessary.

' 4. The Indian corn paper possesses greater strength and te-

nacity than rag paper, without the drawback of brittleness so con-

spicuous in the common straw products.
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* 5. No machinery being required in the manufacture of this

paper for the purpose of tearing up the raw material and reducing

it to pulp, the expense, both in point of power and time, is far less

than is necessary for the production of rag paper.

* Count Lippe having put himself in communication with the

Austrian Government, an Imperial manufactory for Indian corn

paper (maislialm papier^ as the inventor calls it) is now in course

of construction at Pesth, the capital of the greatest Indian corn

growing country in Europe. Another manufactory is already in

full operation in Switzerland ; and preparations are being made

on the coast of the Mediterranean for the production and exporta-

tion on a large scale of the pulp of this new material.'"

The ancient vegetation of North America.—^The following

general results are selected from an excellent article in Silliman,

by Dr. J. S. Newberry

:

1st, The flora of the Devonian and Carboniferous epochs in

America, was, in all its general aspects similar to that of the Old

World, which has been so fully described ; most of the genera*

and a larger number of species than at any subsequent period

having been common to the two sides of the Atlantic. The re-

lative number of identical species has, however, it seems to me,

been somewhat overrated. In many of the species, regarded as

the same in Europe and America, the American plants present

prevalent or constant characters which may serve to distinguish

them. These differences, though frequently remarked by writers,

have not been thought to have a specific value
;
yet it it quite cer-

tain that they are as tangible and important as those which now
separate many American and European species of recent plants

and recent or fossil animals. I have a conviction that the pro-

gress of science will considerably diminish the proportion of

identical species ; a closer scrutiny and more extensive comparison

of specimens resulting in the discovery of constant, though incon-

spicuous characters, which shall be ultimately conceded to be

specific.

It is true, also, that in molluscous palaeontology, recent geology,

and botany the number ofspecies common to the two continents has

been considerably reduced of late years ; a large number of Ameri-

can representatives of European species,at first considered identical

for their striking and obvious coincidences, having, on closer study

aff'orded constant though less conspicuous differences.
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2nd. The Permian, Triassic and Jurassic rocks have hitherto

furnished us but few species for comparison, but the material is

increasing, and I have now on hand a large collection which has

not yet been studied. Enough is already known to show that the

great revolution which took place in Europe at the close of the

Permian epoch was matchedby a parallel though lesssudden change

in the flora of America.

Here as there the Lepidodendroid trees, the SigillaricBy the

Nceggerathice^ the AsterophyllitcB^ and the great variety of ferns

that gave character to the Carboniferous vegetation were super-

seded by Voltzia^ Toeniopteris, Camptopteris and a varied and

beautiful Cycadaceous flora, in which were many species of

Zamites, Pterophyllum^ Nilsonia, &c.^ the representatives of those

of the " Age of Gymnosperms." which culminated in the Jurassic

epoch of Europe.

During this great interval the generic correspondence between

the floras of Europe and America was perhaps as plainly marked

as durinor the Carboniferous ao^e, but the relative number of iden-

tical species was apparently smaller.

3c?. At the commencement of the Cretaceous epoch the flora of

the continent was again revolutionized, and the vegetation of its

temperate portions given the general aspect that it now pre-

sents.

This statement will surprise many, for the flora generally as-

cribed to the Chalk period is greatly different from that of the pre-

sent, linger has thus represented it, and Brongniart ealls it a

transition from the great Cycadaceous flora of the Jurassic period

to the Angiospermous flora of the Tertiary. In Europe the Cre-

taceous flora was apparently more like that of the Lias and Oolite

than in this country, for while the genera Salix, Acer, Fopulus

Alnus, Quercus, (&c., were then introduced there as here, its

general aspect was modified by the presence of numbers of Cycad-

acece, and its sub-tropical character attested by fan-palms.

We may find hereafter in other parts of the continent than

those in which I have examined the Cretaceous strata, fossils

which shall assimilate our flora of that period more closely to that

of Europe ; but as far as at present known, our plants of this age

present an ensemble quite different. I have now some sixty or

seventy species of Cretaceous plants, collected in New Jersey and

in various parts of the great Cretaceous area of the interior of the*

continent, all of which indicate a flora very similar to that now
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occupying the same region ; many, perhaps most, of the genera

being now represented in our forests—such as Liriodendron

JPlatamis, Acer, Fopulus, Salix, Alnus, Fagus^ d'c. These spe-

cimens have been collected in localities included between the 36th

and 41stparallesof latitude, but range from the Y4th to the 110th

longitude. Nowhere within this area have I yet detected any

traces of palms or any indications of a tropical climate. At the

base of the Yellow Sandstone series of New Mexico (Lower Ore"

taceous) I have found a varied and interesting flora, containing

Pterophyllum^ Nilsoniaj Camptopteris^ c&c, with a few An-

giosperm dicotyledonous leaves. This is evidently the point of

junction between the Cycadaceous flora of the Jurassic age and that

of the chalk ; for in the entire overlying Cretaceous strata, 4000

feet in thickness, though Angiospermous leaves are abundant

those of Gymnospermous plants were no where discovered, nor

any traces of palms, either leaves or stems. The sandstones of the

Cretaceous series contain immense numbers of silicified trunks,

but they are for the most part coniferous.

4th. For the glimpses have I obtained of the tertiary flora of

North America I am mainly indebted to the kindness of Dr.Hayden

who has spent several years in most successfully exploring the

geology, botany, and zoology of the country bordering the Upper

Missouri. Among his rich collections are fifty or more species of

beautifully preserved fossil plants from the Miocene, which have

been put into my hands for examination, and of which descriptions

will be published, immediately after my return to Washington.

Not having the specimens, or my notes on them, with me, I

can speak only generally of the flora they represent. T remember,

however, that they include species of Platanus,—one of which

closely resembles Unger's great P. Hercules, and is perhaps as

large ; Populus, Acer^ Castaneay Sajnndus, CarpinuSf JJlmus

Diospyros, Quercus, Salix, Taxodium^ and others which indicate

a flora in all its general aspects similar to that now occupying the

Valley of the Mississippi. A few plants in the collection would

seem to have required a somewhat warmer climate than that

which the localities where they are found enjoy at present ; but

there are no palms amongst thera, nor any of the tropical genera

Cinamonium, Sterculia^ Domheyopsh^ &c. so common in the Ter-

tiary strata of Europe.

In the enumeration of the Miocene plants of the Pacific coast

given by Mr. Lesquereux I find also evidence of a marked and in-
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teresting difference of temperature during the Tertiary epocb, in

different parts of the North American continent, under the

same parallels of latitude. Mr. Lesquereux finds in Dr. Evans's

collection of palms, Salisburia^ Cinajnonium, (&c.^ which indicate

at least a sub-tropical climate ; a flora quite unlike that from the

Miocene of the Upper Missouri, although as he remarks, similar

to that of the Miocene of Europe.

I am tempted to dwell for a moment no the interesting glimp-

ses of the physical geography of our continent in geological times

which these facts and others that have come under my observation

afford.

\st. A large continental area occupied the place of the interior

of North America, from the earliest Palaeozoic ages.

2d. During the Carboniferous epoch, this land sustained a vege-

tation similar to that of the Coal period of Europe and Eastern

America, though far less varied.

Zd. Through theTriassic and Jurassic ages, the sediments from

the land were strikingly like, in mineral character, to those of the

same age in the Old World : and the flora was characterised by a

preponderance of Cycadaceous plants, analogous of those of the

Jurassic of Europe.

4:th. In the Cretaceous age, the central nucleus of the continent

was sufficiently extensive to furnish from its ruins arenaceous sed-

iments that now cover more than half a million square miles.

These sediments contain vast deposits of carbonaceous matter

mainly derived from the land plants which covered the continent.

As far south as lat. 35® these plants were for the most part Con-

iferous or Angiospermous, and included many genera now char-

acteristic of temperate climates.

Through the Tertiary epoch, our continent had nearly the form

and area it now has, the Tertiary deposits merely skirting its bor-

ders. The Marine Tertiaries are nearly limited to the shores of

the present oceans, while the patches of strata of that age found

nearer the centre of the continent are all, so far as I have observed

or heard, of fresh water or estuary origin. Between the western

base of the Sierra Nevada and the Mississippi there are, I believe

no Tertiary beds not of this character, and the larger part of

the great central plateau has never been covered with Tertiary

or Drift sediments, but has, since the close of the Cretaceous

epoch, been as now, dry land.
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The facts which I have enumerated seem to indicate that over

this ancient land the isothermal lines were curved much as now,

and that during the Tertiary ages, there was perhaps as great a

difference between the climate of the Pacific and Atlantic water-

sheds as exists at present.

Flint Implements in the Drift.—Very exciting dissensions have

lately taken place among geologists in Europe, on the discovery

in several places of the remains of man and his works mingled

with those of extinct animals of the later tertiary period. The

question is still suhjudice, as it appears not yet certainly ascer-

tained in most of the cases what are the age of the deposits, or

whether they have not been disturbed by land floods, or by hu-

man agency. The most probable conclusion of the investigation

thus far is, that the deposits containing these remains belong to a

time later than the last great elevation of the land, and are the

results of local debacles in river valleys, either occurring at a

time when man had begun to colonize the regions in question,

and certain tertiary animals were not yet wholly extinct, or in

which human remains and works of art were caught up and

mixed with fossils previously existing under the soil. With re-

spect to the first of these alternatives it may be observed, that

there is no improbability in the supposition that many animals of

the latest tertiary period, remained until the introduction of man

and perished subsequently, since we know that some animals

thus ancient, as for instance, our American Musk Ox, still survive.

The subject is a very interesting one and may lead to important

conclusions respecting the commencement of the human period.

"We quote from the Geological Journal, a short paper by Mr.

Flower, which gives a good idea of the nature of the facts as they

relate to the district near Amiens which has been one of the

principal seats of these discoveries.

"The implement or weapon, the subject of these observations,

was found by me about a month since, when in company with

Mr Prestwich and other Fellows of this Society I visited some

gravel-pits near Amiens. When discovered it was imbedded in a

compact mass of gravel, composed of large chalk-flints much

water worn and rolled, and small chalk-pebbles. It was found

lying at the depth of sixteen feet from the upper surface, and

about eighteen inches from the face or outer surface of the quarry

to which extent the gravel had been removed by me before 1

found it. The bed of gravel now in question forms the capping
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or summit of a slight elevation of the chalk. A section of this

pit, which Mr. Prestwich lately exhibited to the Royal Society

showed that the gravel presents here a thickness of about ten

feet. Above this occurs a thin bed of coarse, white, silicious sand

interspersed with small rounded chalk -pebbles ; and above the

sand is a layer of strong loam, of a red colour, which is now ex-

tensively worked for the purpose of making bricks. The remains

of the elephant horse, and deer have been occasionally found in

the gravel ; and we found in the sand which rests upon it an

abundance of land and freshwater shells, all of recent species. No
fossils of any kind were discovered by us in the brick-earth lying

on the surface. At the distance of a few hundred yards from the

convent of St. Acheul are the remains of an ancient Romaa ceme-

tery. A large stone tomb is here left standing on the surface,

the brick-earth having been cleared away from it; and here

many Roman coins and bronze ornaments are found.

At St. Roch, (about half a mile distant from St. Acheul), we

also examined a quarry of flint -gravel, of precisely the same char-

acter, and apparently of the same period, as that of St. Achuel.

We procured from it two very fine tusks of the hippopotamus

,

which had been found twenty feet from the surface. These were

but little rolled or broken, and it seems probable therefore, that the

forces that transported [these flint implements to their present

position may also have deposited these remains of the hippoj^ota-

mus.

The first discovery of these flint instruments, as well in this

quarrv as in other localities in the Valley of the Somme, is due

to M. Boucher de Perthes, of Amiens. It was with a view to verify

by personal observation the result of his researches that our visi-

to St. Acheul and the neighbourhood was undertaken. Mr.

Prestwich had, indeed, previously visited the spot, and had emt

bodied the result of his researches in a paper which was read

before the Royal Society in May last. He had not, however,

succeeded in finding one of these implements in situ, although

he had procured several of them from the labourers. It was only

after labouring for several hours that I succeeded in disinterring

the specimen in question.

The result of our examination perfectly satisfied us, as it had

already satisfied Mr. Prestwich, of the frequent occurence of these

weapons or implements beneath the beds of loam, sand, and gra-

vel which I have described. We not only found two good spe-
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cimens of these implements, but we brought away upwards of

thirty others,'taken from the same pit. Some of these were found

at aboiit the same depth as that which I discovered, and some

about four feet lower down. They were procured without diflS-

culty from the labourers and their children. Mr. Prestwich, on

the occasion of his first visit, in company with Mr. Evans, brought

away about twenty specimens; and many others are to be

seen in M. Boucher de Perthes' museum. They are so common

in the pit in question as to have acquired a trivial name and

are known by the workpeople as langues de chat.

There is one peculiarity of these implements which appears to

deserve particular notice ; they were evidently water-worn and

rounded pebbles before they were formed into weapons, or tools

;

and this, indeed is just such a condition as we should expect to

find. None but people destitute of iron would have been con-

tent to use such rude and uncouth instruments as these ; and a

people unprovided with iron would also be unable to quarry the

chalk for the sake of the flint imbedded in it, but would have been

forced to content themselves with those fragments which lay scat-

tered upon the surface, or but a little below it. Ifwe examine the

specimens closely, we find that, while the manufactured or worked

surfaces, (namely the cutting edges and the point) are nearly as

sharp and clear as if wojked yesterday, the portion left of the or-

iginal, or, if we may so call it, the natural surface (that which

has not been struck oU" in the course of the manufacture), is often

very much water-worn ; and it also presents that peculiar discolor-

ation, usually found in flints long exposed to the influence of the

atmosphere, extending to the depth of a quarter or an eighth of

an inch, and probably due to some chemical change resulting

from mechanical forces.

It would thus seem that these forces, whatever they may have

been, by means of which these implements were carried into

their present position, were in operation but for a short period,

since otherwise the sharp edges which they still retain would

have been rounded and worn if not altogether obliterated

;

and further that the rolled and discoloured surface of the flint-

pebbles with which they are associated (and from which indeed,

it seems probable that they were originally taken and fashioned)

wab due to some former change—the drift or gravel having sub-

sequently been merely shifted from some other spot, bearing these
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implements with it, just as the loose ballast in the hold of a ves-

sel is shifted and rolled from one side to another.

No one who attentively examines these implements can doubt

hat they are the products of human skill. Rude and uncouth-

asthey may appear,that rudeness is probably not so much due to any

deficiency of intelligence in the manufacturer as to the want of iron or

some other metals wherewith to work. Probably no workman

who found himself destitute of metal would be able to produce

from flint-pebbles more useful or elegant implements. Those

who are familiar with the forms which are presented in those

flints which are casually fractured, will agree that it is almost im-

possible that even a single flint should be so fractured by accident

as to assume the shape of these implements ; but here we have

a great number, all taken from a single quarrj. Further, it will

be seen that the original or natural surface is never retained where

t at all interferes with the shape and symmetry of the weapon.

Whenever it would have so interfered, chiefly on the sides and

at the point, it has been chipped away ; and thus there has been

no waste of labour, nothing having been removed but that which

was inconvenient. It will also be noticed that they are all for-

med after a certain rude but uniform pattern ; they are worked to

a blunt point, at one end, with a rude cutting edge on each side,

and a sort of boss at the other extremity, forming a handle or

hand-hold. In order the better to form this double edge, a ridge

s left running down the centre ;
and the edges have been formed

bv striking away the flint in splinters from each side, in a di-

rection at right angles with, or a little oblique to, the axis, the

base or under side being usually either flat, or but slightly con-

vex.

The discovery of these implements under the circumstances in-

dicated cannot fail to suggest many interesting inquiries. We should

all desire to know something more concerning the persons by

whom, and the purposes for which, they were fabricated,—how

it happened that so many of them were brought together in so

small a space,and how it is that no remains have hitherto been found

of those by whom they were made and used. These, however

are speculations which seem to belong to the province of archae-

ology rather than to that of geology ; and they are only now al-

luded to by way of suggestion that topics of such importance and

interest are well deserving of the investigation of archaeologists."

—
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ARTICLE VI.— On some points in American Geology. By
T. Sterry Hunt, F.R.S., of the Geological Survey of Canada.

{From the American Journal of Science No. 93, 1861.)

The recent publication of two important volumes on American

geology seems to afford a fitting occasion for reviewing some

questions connected with the progress of geological science, and

with the history of the older rock formations of North America,

The first of these works is the third volume of the Palaeontology

of New York by James Hall ; we shall not attempt the task of

noticing the continuation of this author's labors iu the study of

organic remains, labors which have by common consent placed

him at the head of American palaeontologists, but we have to

call attention to the introduction to this 3rd volume, where in about

a hundred pages Mr. Hall gives us a clear and admirable summary

of the principal facts in the geology of the United States and

Canada, followed bv some theoretical notions on the formation of

mountain chains, metamorphism and volcanic phenomena, where

these questions are discussed from a point of view which we conceive

to be of the greatest importance for the future of geological sci-

ence. A publication of this introduction in a separate form, with

some additions, would we think be most acceptable to the scientific

public.

Can. Nat. 1 Vol. VI. No. 2.
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The other work before us is Prof. H. D. Rogers' elaborate report

on the geology of Pennsylvania, giving the results of the Survey

of that State for many years carried on under his direction, and

embracing a minute description of those grand exhibitions of

structural geology, which have rendered that State classic ground

for the student. The volumes are copiously illustrated with maps,

sections and fig:ures of ors^anic remains, and the admirable

studies on the coal fields of Pennsylvania and Great Britain add

much to its value.

The oldest series of rocks known in America is that which has

been investigated by the officers of the Geological Survey of Ca-

nada, and by them designated the Laurentian system. It is now

several years since we suggested that these rocks are the equiva-

lents of the oldest crystalline strata of western Scotland and Scan-

dinavia.* This identity has since been established by Sir R. I.

Murchison in his late remarkable researches in the north-western

Highlands, and he has adopted the name of the Laurentian system

for these ancient rocks of Ross, Sutherland, and the Western

Islands, which he at first called fundamental gneiss.f These

are undoubtedly the oldest known strata of the earth's crust, and

therefore off"er peculiar interest to the geologist. As displayed iu

the Laurentide and Adirondack mountains, they exhibit a volume

which has been estimated by Sir William Logan to be equal to

the whole palaeozoic series of North America in its greatest devel-

opment. The Laurentian series consists of gneiss, generally

granitoid, with great beds of quartzite, sometimes conglomerate,

and three or more limestone formations, (one 1000 feet in thick-

ness) associated with dolomites, serpentines, plumbago, and iron

ores. In the upper portion of the series an extensive formation of

rocks, consisting chiefly of basic feldspars without quartz and with

more or less pyroxene, is met with. "The peculiar characters of these

latter strata, not less than the absence of argillites and talcose and

chloritic schists, conjoined with various other mineralogical char-

acteristics seem to distinguish the Laurentian series throughout its

whole extent, so far as yet studied, from any other system of

crystalline strata. It appears not improbable that future researches

will enable us to divide this series of rocks into two or more

distinct systems.

* Esquisse Geologique du Canada, 1855, p. 17.

t Quar. Journal Geol. Society, vol. xv, 353 ; xv. j 215.
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Overlying the Laurentian series on Lake Huron and Superior,

we have the Huronian system, about 10,000 feet in thickness,

and consisting to a great extent of quartzites, often conglomerate,

with limestones, peculiar slaty rocks, and great beds of

diorite, which we are disposed to regard as altered sediments.

These constitute the lower copper-bearing rocks of the lake

region, and the immense beds of iron ore at Marquette and other

places on the south shore of Lake Superior have lately been found

by Mr. Murray to belong to this series, which is entirely wanting

along the farther eastern outcrop of the Laurentian system. This

Huronian series appears to be the equivalent of the Cambrian

sandstones and conglomerates described by Murchison, which form

mountain masses along the western coast of Scotland, where they

repose in detached portions upon the Laurentian series.

Besides these systems of crystalline rocks, the latter of which

is local and restricted in its distribution, we have along the great

Appalachian chain, from Georgia to the Gulf of St. Lawrence, a

third series of crystalline strata, which form the gneissoid and mica

slate series ofmost American geologists, the hypozoic group of Prof.

Rogers, consisting of feldspathic gneiss, with quartzites, argillites,

micaceous, epidotic, chloritic, talcose and specular schists,

accompanied with steatite, diorites and chromiferous ophiolites.

This group of strata has been recognized by Safford in Tennessee,

by Rogers in Pennsylvania, and by most of the New England

geologists as forming the base of Appalachian system, while

Sir William Logan, Mr. Hall, and the present writer have for many

years maintained that they are really altered palaeozoic sediments,

and superior to the lowest fossiliferous strata of the Silurian series.

Sir William Logan has shown that the gneissoid ranges in Eastern

Canada have the form of synclinals, and are underlaid by shales

which exhibit fossils in their prolongation, while his sections leave

no doubt that these ranges of gneiss, with micaceous, chloritic,

talcose and specular schists, epidosites, quartzites, diorites

and ophiolites, are really the altered sediments of the Quebec group,

which is a lower member of the Silurian series, corresponding to the

Calciferous and Chazy formations of New York, or to the Primal

and Auroral series of Pennsylvania. Prof. Rogers indeed admits

that these are in some parts of Pennsylvania metamorphosed into

feldspathic, micaceous and talcose rocks, which it is extremely diffi-

cult to distinguish from the hypozoic gneiss, which latter, however,

he conceives to present a want of conformity with the palaeozoic

strata.
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To this notion of tbe existence of two groups of crystalline rocks

similar in lithological character but different in age, we have to

object that the hypozoic gneiss is identical with tbe Green Moun-

tain gneiss, not only in lithological character, but in the presence

of certain rare metals, such as chrome, titanium, and nickel which

characterise its magne^ian rocks ; all of these we have shown to

be present in the unaltered sediments of the Quebec group, with

which Sir William Logan has identified the gneiss formation in

question. Besides which the lithological and chemical characters of

the Appalachian gneiss are so totally distinct from the crystalline

strata of the Laurentian system, with which Prof. Rogers would

seem to identify them, that no one who has studied the two can

for a moment confound them. Prof. Rogers is therefore obliged to

assume a new series of crystalline rocks, distinct from both

the Laurentian and Huronian systems, but indistinguishable from

the altered palseozoic series, or else to admit that the whole of his

gneissic series in Pennsylvania is, like the corresponding rocks in

Canada, of palseozoie age.* We believe that nature never repeats

herself without a difference, and that certain variations in the

chemical and mineralogical constitution of sediments mark suc-

cessive epochs so clearly that it would be impossible to suppose

the formation in adjacent regions of a series of crystalline schists

like those of the AUeghanies contemporaneous with the sediments

which produced the Laurentian system. We have elsewhere in-

dicated the general principles upon which is based this notion of

* Dr. Bigsby in 1824 described an extensive tract of gneissoid rocks on

Rainy Lake and Lake Lacroix, north of Lake Superior. The general

course of the strata he states to be " from N. W. to N. by W., with a

corresponding easterly dip ;" but he elsewhere speaks of the gneiss as

running (dipping ?) E. N. E. This gneiss often contains beds and disse-

minated grains of hornblende, and passes in some places into micaceous,

chloritic and greenstone slates, and syenite. Staurotide is abundant in

the mica schists, and octahedral iron occurs in the chloritic slates. A
porphyritic granite containing beryl is also met with in this region.

This gneiss is regarded by Dr. Bigsby as belonging '' to transition rocks,

from its constant proximity to red sandstone, the oldest organic lime-

stone, and trap." (Am. Jour. Sci, (1) viii, 61). The lithological and

mineral characters of these crystalline strata seem to be distinct from

those of the Laurentian system, and to resemble those of the Appala-

chians. Too much praise cannot be ascribed to Dr. Bigsby for his early

and extensive observations on the geognosy and mineralogy of British

North America.
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a progressive change in the composition of sediments, and shown

how the gradual removal of alkalies from aluminous rocks has led

to the formation of argillites, chloritic and epidotic rocks, at the

some time removing carbonic acid from the atmosphere, while the

resulting carbonate ofsoda by decomposing the calcareous and mag-

nesian salts of the ocean, furnished the carbonates for the formation

of limestones and dolomites, at the same time generating sea salt.*

Closely connected with these chemical questions is that of the

commencement of life on the earth. The recognition beneath the

Silurian and Huronian rocks of 40,000 feet of sediments analogous

to those of more recent times, carries far back into the past the

evidence oftheexistenceofphysical and chemical conditions, similar

to those of more recent periods. But these highly altered strata

exclude, for the most part, organic forms, and it is only by applying

to their study the same chemical principles which we now find in

operation that we are led to suppose the existence of organic life

during the Laurentian period. The great processes of deoxydation

in nature are dependent upon organization
;
plants by solar

force convert water and carbonic acid into hydrocarbonaceous

substances, from whence bitumens, coal, anthracite and plum-

bago, and it is the action of organic matter which reduces

sulphates, giving rise to metallic sulphurets and sulphur. In

like manner it is by the action of dissolved organic matters

that oxyd of iron is partially reduced and dissolved from great

masses of sediments, to be subsequently accumulated in beds of

iron ore. We see in the Laurentian series beds and veins of me-

tallic sulphurets, precisely as in more recent formations, and

the extensive beds of iron ore hundreds of feet thick which abound

in that ancient system, correspond not only to great volumes of

strata deprived of that metal, but as we may suppose, to organic

matters, which but for the then greater diffusion of iron oxyd in con-

ditions favourable for their oxydation, might have formed deposits

of mineral carbon far more extensive than those beds of plumbago

which we actually meet with in the Laurentian strata.

All these conditions lead us then to conclude to the existence

of an abundant vegetation during the Laurentian period, nor are

there wanting evidences of animal life in these oldest strata. Sir

"William Logan has described forms occuring in the Laurentian

* Am. Journal of Science (2) xxv. 102, 445. xxx. 133
;
Quar. Journal

Geol. Soc. XT. 488, and Can. Naturalist, December 1859.
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detected by him in specimens from tlie sandstones of

Wisconsin with JDikeUocephalus, which genus has there been

found to pass upwards into the magnesian limestones. On the

other hand, the sandstones of Bastard in Canada, having the char-

acters of the Potsdam, contain Lingula acuminata and Ophileta

compacta, species regarded as characteristic of the Calciferous, to-

gether with two undescribed species of Orthoceras, and in another

locality a Pleurotomaria resembling P. Laurentina. The re-

searches of Mr. Billings have extended the fauna of the Calcifer-

ous in Canada to forty-one species, and the succeeding Chazy for-

mation to 129 species. The thickness of this latter division in

the St. Lawrence valley is about 250 feet, and it includes in its

lower part about fifty feet of sandstones with green fucoidal

shales and a bed of conglomerate. The Calciferous has a thick-

ness of about 300 feet, while the Potsdam may be estimated at

not far from 600 feet.

We have then seen that along the north-eastern outcrop of the

great American basin in Canada and New York, the base of the

palaeozoic series is represented by less than 1000 feet of sand-

stones and dolomites, reposing directly upon the Laurentian sys-

tem. A very different condition of things is, however, found in

the more central parts of the basin. According to Prof. Rogers,

the older Primal slates, which form the base of the palaeozoic sys-

tem, attain in Virginia a thickness of 1200 feet, and are succeeded

by 300 feet of Primal sandstone marked by Scolithus, which he

considers the Potsdam, followed by the upper Primal slates, con-

sisting of YOO feet of greenish and brownish talco-argillaceous

shales with fucoids. To these succeed his Auroral division, con-

sisting of sixty feet or more of calcareous sandstone, the supposed

equivalent of the Calciferous sandrock, followed by the Auro-

ral limestone, which is magnesian, and often argillaceous and

cherty in the upper beds. Its thickness is estimated at from 2500

to 5500 feet, and it is supposed by Rogers to include the Chazy

and Black River limestones, while the succeeding Matinal divi-

sion exhibits first, from 300 to 550 feet of limestone, (Trenton),

secondly, 300 to 400 feet black shale, (Utica), and thirdly, 1200

feet of shales with red slates and conglomerates, (Hudson River

group), thus completing the Lower Silurian series.

In Eastern Tennessee, Mr. Safford describes, (1st.) on the con-

fines of North Carolina, a great volume of ^neissoid and micace-

ous rocks similar to those of Pennsylvania, succeeded to the
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west by (2nd.) the Ococee conglomerates and sandstones, with

argillites, chloritic, talcose and micaceous slates, and occasional

bands of limestone, all dipping, like the rocks of the 1st division,

to the S. E. In the 3rd place we have the Chilhowee sandstones

and shales, several thousand feet in thickness, including near the

summit beds of sandstone with ScoUthus, and considered by Mr.

Safford the equivalent of the Potsdam. (4th.) The Magnesian

limestone and shale group, also several thousand feet thick,

and divided into three parts ; first, a series of fucoidal sandstones

approaching to slates and including bands of magnesian limestone
;

second, a group of many hundred feet of soft brownish, greenish,

and buff shales, with beds of blue oolitic limestone, which as well

as the shales, contain trilobites. Passing upward these lime-

stones become interstratified with the third sub-division, consisting

ofheavy bedded magnesian limestone,more or less sparry and cherty

near the summit. The limestones of Knoxville belong to this group,

which with the 3rd or Chilhowee group is designated by Mr. Saf-

ford as Cambrian, corresponding to the Primal and Auroral of

Rogers, or to the Potsdam and Calciferous sandrock, with the pos-

sible addition of the Chazy, being equivalent to the great Magne-

sian limestone series of Prof. Swallow in Missouri. To these

strata succeed Safford's 5th formation, consisting of limestones, the

equivalents of the Black River, Trenton and higher portions of

the Lower Silurian.

In Eastern Canada we find a group of strata similar to those

described by Rogers and Safford, and distinguished by Sir Wil-

liam Logan as the Quebec group. It has for its base a series of

black and blue shales, often yielding roofing slates, succeeded by

grey sandstone and great beds of conglomerate, with dolomites

and pure limestones, often concretionary and having the character

of travertines. These are associated with beds of fossiliferous

limestones, and with slates containing compound graptolites, and

are followed by a great thickness of red and green shales, often

magnesian, and overlaid by 2000 feet of green and red sandstone,

known as the Sillery sandstone, the whole from the base of the

conglomerate, having a thickness about 7000 feet. These red

and green shales resemble closely those at the top of the Hudson
River group, and the succeeding sandstones are so much like those

of the Oneida and Medina formations, that the Quebec group was
for a long time regarded as belonging to the summit of the Lower
Silurian series, the more so as by a great break and upthrow to
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detected by him in specimens from the sandstones of

Wisconsin with Dikellocephalus, which genus has there been

found to pass upwards into the magnesian limestones. On the

other hand, the sandstones of Bastard in Canada, having the char-

acters of the Potsdam, contain Lingula acuminata and OpJiileta

compacta, species regarded as characteristic of the Calciferous, to-

gether with two undescribed species of Orthoceras, and in another

locality a Pleuroiomaria resembling P. Laurentina. The re-

searches of Mr. Billings have extended the fauna of the Calcifer-

ous in Canada to forty-one species, and the succeeding Chazy for-

mation to 129 species. The thickness of this latter division in

the St. Lawrence valley is about 250 feet, and it includes in its

lower part about fifty feet of sandstones with green fucoidal

shales and a bed of conglomerate. The Calciferous has a thick-

ness of about 300 feet, while the Potsdam may be estimated at

not far from 600 feet.

We have then seen that along the north-eastern outcrop of the

great American basin in Canada and New York, the base of the

palaeozoic series is represented by less than 1000 feet of sand-

stones and dolomites, reposing directly upon the Laurentian sys-

tem. A very diflferent condition of things is, however, found in

the more central parts of the basin. According to Prof. Rogers,

the older Primal slates, which form the base of the palaeozoic sys-

tem, attain in Virginia a thickness of 1200 feet, and are succeeded

by 300 feet of Primal sandstone marked by ScoUthus, which he

considers the Potsdam, followed by the upper Primal slates, con-

sisting of YOO feet of greenish and brownish talco-argillaceous

shales with fucoids. To these succeed his Auroral division, con-

sisting of sixty feet or more of calcareous sandstone, the supposed

equivalent of the Calciferous sandrock, followed by the Auro-

ral limestone, which is magnesian, and often argillaceous and

cherty in the upper beds. Its thickness is estimated at from 2500

to 5500 feet, and it is supposed by Rogers to include the Chazy

and Black River limestones, while the succeeding Matinal divi-

sion exhibits first, from 300 to 550 feet of limestone, (Trenton),

secondly, 300 to 400 feet black shale, (Utica), and thirdly, 1200

feet of shales with red slates and conglomerates, (Hudson River

group), thus completing the Lower Silurian series.

In Eastern Tennessee, Mr. Safford describes, (1st.) on the con-

fines of North Carolina, a great volume of gneissoid and micace-

ous rocks similar to those of Pennsylvania, succeeded to the
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west by (2nd.) the Ococee conglomerates and sandstones, with

argilHtes, chloritic, talcose and micaceous slates, and occasional

bands of limestone, all dipping, like the rocks of the 1st division,

to the S. E. In the 3rd place we have the Chilhowee sandstones

and shales, several thousand feet in thickness, including near the

summit beds of sandstone with Scolithus, and considered by Mr.

Safford the equivalent of the Potsdam. (4th.) The Magnesian

limestone and shale group, also several thousand feet thick,

and divided into three parts ; first, a series of fucoidal sandstones

approaching to slates and including bands of magnesian limestone
;

second, a group of many hundred feet of soft brownish, greenish,

and buff shales, with beds of blue oolitic limestone, which as well

as the shales, contain trilobites. Passing upward these lime-

stones become interstratified with the third sub-division, consisting

ofheavy bedded magnesian limestone,more or less sparry and cherty

near the summit. The limestones of Knoxville belong to this group,

which with the 3rd or Chilhowee group is designated by Mr. Saf-

ford as Cambrian, corresponding to the Primal and Auroral of

Rogers, or to the Potsdam and Calciferous sandrock, with the pos-

sible addition of the Chazy, being equivalent to the great Magne-

sian limestone series of Prof. Swallow in Missouri. To these

strata succeed Safford's 5th formation, consisting of limestones, the

equivalents of the Black River, Trenton and higher portions of

the Lower Silurian.

In Eastern Canada we find a group of strata similar to those

described by Rogers and Safford, and distinguished by Sir Wil-

liam Logan as the Quebec group. It has for its base a series of

black and blue shales, often yielding roofing slates, succeeded by

grey sandstone and great beds of conglomerate, with dolomites

and pure limestones, often concretionary and having the character

of travertines. These are associated with beds of fossiliferous

limestones, and with slates containing compound graptolites, and

are followed by a great thickness of red and green shales, often

magnesian, and overlaid by 2000 feet of green and red sandstone,

known as the Sillery sandstone, the whole from the base of the

conglomerate, having a thickness about 7000 feet. These red

and green shales resemble closely those at the top of the Hudson
River group, and the succeeding sandstones are so much like those

of the Oneida and Medina formations, that the Quebec group was
for a long time regarded as belonging to the summit of the Lower
Silurian series, the more so as by a great break and upthrow to
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the S. E., the rocks of this group are made to overlap the Hud-

son River formation. " Sometimes it may overlie the overturned

Utica formation, and in Vermont, points of the overturned Tren-

ton appear occasionally to emerge from beneath the overlap.*'*

This great dislocation is traceable in a gently curving line from

near Lake Charaplain to Quebec, passing just north of the fort-

ress ; thence it traverses the island of Orleans, leaving a band of

higher strata on the northern part of the island, and after passing

under the waters of the Gulf, again appears on the main land

about eighty miles from the extremity of Gaspe, where on the

north side of the break, we have as in the island of Orleans, a

band of Utica or Hudson River strata. To the south and east of

this line the rocks of the Quebec group are arranged in long,

narrow, parallel, synclinal forms, with many overturn dips. These

synclinals are separated by dark gray and black shales, with lime-

stones, hitherto regarded as of Hudson River age, but which are

perhaps the deep-sea equivalent of the Potsdam.

The presence of conglomerates and sandstones, alternating with

great masses of fine shales, indicates a period of frequent distur-

bances, with elevations and depressions of the ocean's bottom,while

the deposits of dolomite, magnesite, travertine and highly metal-

liferous strata show the existence of shallow water, lagoons and

springs over a great area and for a long period between the forma-

tion of the upper and lower shales . We may suppose that while

the Potsdam sandstone was being deposited along the shores of

the great palaeozoic ocean, the lower black shales were accumula-^

ting in the deeper waters, after which an elevation took place, and

the magnesian strata were deposited, followed by a subsidence

during the period of the upper shales and Sillery sandstones.

Associated with the magnesian strata at Point Levis and in

several other localities in the same horizon of the Quebec group,

an extensive fauna is found, of which 137 species are now known,

embracing more than forty new species of graptolites, which have

been described by Mr. James Hall in the report of the Geological

Survey of Canada for 1857, and thirty-six species of trilobitea

described by Mr. Billings in the Canadian Naturalist for August

1860. These species are as yet distinct from anything found in

the Potsdam below or the Birdseye and Black River above

;

* See Sir William Logan's letter to Mr. Barrande, Canadian Naturalist

for Jan. 1861, and Am. Journal, of Science (2) xxxl. 216.
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although the trilobites recall by their aspect those found by Owen
in the Lower Sandstone of the Mississippi. Seven species alone

out of this fauna have been identified with those known in other

formations, and of these one is Chazy, while six belong to the

Calciferous, to which latter horizon Mr. Billings considers the

Quebec group to belong. The Chazy has not yet been identified

in this region, unless indeed it be represented in some of the upper

portions of the Quebec group. The Calciferous sand-rock is want-

ing along the north side of the St. Lawrence valley from near

Lake St. Peter to the Mingan Islands, but at Lorette behind Que-

bec, at the foot of the Laurentides, the Birdseye limestone is

found reposing conformably upon the Potsdam sandstone.

It is not easy to find the exact horizon of the Potsdam sandstone

among the black shales which underlie the Quebec group. The

JScolithus of Rogers' Primal sandstone, and of the summit of

Safford's 3rd or Chilhowee formation is identical with that found

in the quartz rock at the western base of the Green Mts, and fig-

ured by Mr. Hall in the 1st volume of the Palaeontology. It is

however distinct from what has been csWed ScoUthus in the Pots-

dam of Canada. The value of this fossil as a means of identifi-

cation is diminished bv the fact that similar marks are found in

sandstones of very difi"erent ages. Thus a Scolithus very like that

of the St. Lawrence valley occurs in the sandstone of Lake

Superior and in the Medina sandstone, while in Western Scot-

land, according to Mr. Salter, the two quartzite formations above

and below the Lower Silurian limestones of Chazy age are alike

characterized by these tubular markings, which are regarded by

him as produced by annelids or sea-worms. We find however in

shales which underlie the Quebec group at Georgia in Vermont,

trilobites which were described by Mr. Hall in 1859 as belong-

ing to the genus Olenus, a recognized primordial type ; he has

since erected them into a new genus. Again at Braintree in Eastern

Massachusetts occur the well known Paradoxides in an argilla-

ceous slate. These latter fossils Mr. Hall suggests probably belong

to the same horizon as certain slaty beds in the Potsdam sand-

stone, or perhaps even at the base of this formation. (Introduction,

page 9.) In this connection we must recall the similar shales of

Newfoundland,in whieh Salter has recognized trilobites of the same

genus. These shales containing Faradoxides, like those underlying

the Quebec group, thus appear to belong to the so-called Primor-

dial zone, and are to be regarded as the equivalents of the Potsdam
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sandstone, which both on Lake Champlain and in the Mississippi

valley is characterized by primordial types. The intermingling of

Potsdam and Calciferous forms to which we have already alluded,

seems however to show that it will be diflScult to draw any well

defined zoological horizon between the different portions of these

lower rocks, which at the same time offer as yet no evidences

of any fauna lower than that of the Potsdam. So that

we regard the whole Quebec group with its underlying Primordial

shales as the greatly developed representative of the Potsdam and

Calciferous (with perhaps the Chazy), and the true base of the

Silurian system.

The Quebec group with its underlying shales is no other than

the Taconic system of Emmons. Distinct in their lithological

characters from the Potsdam and Calciferous formations as devel-

oped on Lake Champlain, Mr. Emmons was led to regard these

strata as belonging to a lower or sub-Silurian group. "We have how-

ever shown that the palseontological evidence afforded by this

formation gives no support to such a view. To Mr. Emmons is

however undoubtedly due the merit of having for a long time

maintained that the Taconic hills are composed of strata inferior

to the Trenton limestones, brought up into their present position

by a great dislocation, with an upthrow on the eastern side. We
would not object to the term Taconic if used as indicating a sub-

division of the Lower Silurian series, but as the name of a distinct

and sub-Silurian system it can no longer be maintained. The

Quebec group evidently increases in thickness as we proceed to-

wards the south, and the calcareous parts of the formation are

more developed. In 1859, 1 visited in company with Mr. A. D. Ha-

ger the marble quarries of Rutland and Dorset, in Vermont. The
latter occur in a remarkable synclinal mountain of nearly horizontal

strata of marble and dolomite, capped by shales, and attaining a

height of 2700 feet above the railway station at its base. I then

identified these marbles with the limestones of the Quebec group,

considering them to be beds of chemically precipitated carbonate

of lime or travertine, and not limestones of organic origin.

The existence of great dislocations in the Appalachian chain is

amply illustrated in the sections of Prof. Rogers, and in those

given by Safford in Eastern Tennesse, where by the aid of fossils it

becomes comparatively easy to trace them. See the Map accom-

panying his Geological Reconnaissance of Tennessee^ 1855; where

the magnesian limestones of formation IV, are shown to be not
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only brought up on the east against the Upper Silurian and De-

vonian, but even to overlap the black shales at the base of the Car-

boniferous system. It is remarkable to find that as early as 1822,

the idea of a great dislocation of this nature in Eastern New York

was maintained by Mr. D. H. Barnes in his description of Canaan

Mountain. [Am. Journal of Science, Ql) v. pp. 15-18.]

To the southeast of this great fault in Canada we have as yet

no evidence of Lower Silurian strata higher than those of the

Quebec group. At the eastern base of the Green Mts. we find

limestones of upper Silurian and Devonian age reposing uncon-

formably upon the altered strata of the Quebec group, themselves

also having undergone more or less alteration. Immediately suc-

ceeding are the chiastolite and mica slates of Lake St. Francis,

which as we have long since stated are probably also of Upper

Silurian asfe.

The White Mountains as we suggested in 1849, (Am.Jour.Sci.

(2) ix. 19) are probably, in part at least, of Devonian age, and are

the representatives of the 7000 feet of Devonian sandstone observed

by Sir William Logan in Gasp^. Mr. J. P. Lesley has more re-

cently, after an examination of the White Mts. shown that they

possess a synclinal structure, and has adduced many reasons for

regarding them as of Devonian age. (Amer. Mining Journal,

January 1861, p. 99.

It will be seen from what has been previously said that we look

upon the 1st and 2nd divisions described by Mr. Saffbrd in

Eastern Tennessee, as corresponding to the hypozoic series of

Rogers and to the Green Mountain gneissic formation, which

instead of being beneath the Silurian series, is really a portion of

the Quebec group more or less metamorphosed, so that we re-

cognize nothina: in New Eno-land or south-eastern Canada lower

than the Silurian system, nor do we at present see any evidence

of older strata, such as Laarentian or Huronian, in any part of the

Appalachian chain. The general conclusions which we have

previously expressed with regard to thelithological, chemical and

mineral relations of the Green Mts. rocks remain unchanged.

[Am. Journal of Science (2) ix. 12.]

The remarkable parallelism between the rocks of Western Scot-

land and Canada has already been shown in the existence of the

Laurentian, and Cambrian (Huronian) systems, overlaid by quartz-

ites containing ScoUthus, to which succeed limestones containing

a numerous fauna, identified by Mr. Salter with that of the Chazy
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limestone. These strata, with an eastward dip, are covered by other

quartzites and limestones, to which succeeds the great gneissoid

formation of the western Highlands, consisting of feldspathic, chlo-

ritic, micaceous, and talcose schists resembling closely the gneissoid

rocks of the Green Mts. and including the chromiferous ophiolites

of Perthshire, Banff and the Shetland Isles.

This gneissoid series was by Prof. Nicol suggested to be the

older or Laurentian gneiss brought up by a dislocation on the

east of the Silurian limestones, but Sir Roderick Murchison, with

Messrs. Ramsay and Harkness, has shown not only from the dif-

ferences in lithological character, but from actual sections, that

the eastern gneissoid series is made up of altered strata newer

than the Sikirian limestones.* Thus in geological structure

and age, not less than in lithological and mineralogical characters,

the rocks of the western Highlands are the counterparts of the Lau-

rentian and Silurian gneiss formations, as seen in the Laurentides and

Adirondacks, and in the Green Mts. The same parallelism may
be extended to Scandinavia, (where Kjerulf and Forbes have

shown much of the crystalline gneiss to be of Silurian age,) mark-

ing as it would seem the outer edge of a vast Silurian basin, which

may be followed in the other direction across the Atlantic to the

Gulf of Mexico. We also remark in Great Britain as in America,

that whereas the northern outcrop of the palaeozoic basin offers at

its base only a series of quartzose sandstones reposing upon the

Laurentian system and characterized by fiicoids and Scolithus, we

find further south in England an immense development of shales,

sandstones and conglomerates, which form the base of the Silurian

system and correspond to the Primordial zone and the Quebec

group.

We have said that upon Lake Huron and Superior the sand-

stones of the upper copper-bearing rocks are the equivalents of

the Quebec group. The clear exposition of the question by Mr.

J. D. Whitney in the Am. Mining Jour, for 1860 (p. 435) left little

more to be said, but the sections made last year by Mr. Alex. Murray

of the Canada Geological Survey place the matter beyond all doubt.

On Campment d'Ours, a small island near St. Joseph's, the sand-

stones of Sault St. Mary are seen reposing horizontally on the

upturned edges of the Huronian rocks, and overlaid by limestones

which contain in abundance the fossils of the Black River and

* Murchison, Quar. Jour. Geol. Society, Vol. xv. 353 and xvi. 215.
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Birdseye divisions. The only fossil as yet found in these sand-

stones is a single Linr/ula from near Sault St. Mary, which may

be either of Potsdam or Chazy age. The sandstones in question

form the upper member of a series of strata which on Lake Supe-

rior attain a thickness of several thousand feet, and passing down-

wards we find a succession of limestones, marls and argillaceous

sandstones, interstratified with greenstone and amygdaloid, and fol-

lowed by about 2000 feet of bluish slates and sandstones, with

cherty beds containing grains of anthracite, the whole underlaid by

conglomerates, and reposing unconformably upon rocks of the Hu-

ronian system. The presence of such slates is the more significant

from the occurrence already mentioned of fragments of green and

black slates in the coarse grained sandstones near the base of the

Potsdam, at Hemmingford mountain, showing the existence of ar-

gillaceous shales before the deposition of the quartzites of the Pots-

dam ; these are perhaps more recent than the lowest shales of the

Primordial zone, to which however, palseontologically they appear

to belong.

This Quebec group is of considerable economic interest inas-

much as it is the great metalliferous formation of North America.

To it belongs the gold which is found along the Appalachian

chain from Canada to Georgia, together with lead, zinc, copper,

silver, cobalt, nickel, chrome and titanium. I have long since called

attention to the constant association of the latter metals, particu-

larly chrome and nickel, with the ophiolites and other magnesian

rocks of this series, while they are wanting in similar rocks

of Laurentian age. Am. Jour, of Science (2) xxvi. 237.

The immense deposits of copper ores in Eastern Tennessee, and

the similar ones in Lower Canada, both of which are for the most

part in beds subordinate to the stratification, belong to this group.

The lead, copper, zinc, cobalt and nickel of Missouri, and the copper

of Lake Superior, also occur in rocks of the same age, which ap-

pears to have been pre-eminently the metalliferous period.

The metals of the Quebec group seem to have been originally

brought to the surface in watery solution, from which we conceive

them to have been separated by the reducing agency of organic

matter in the form of sulphurets, or in the native state, and mingled

with the contemporaneous sediments, where they occur in beds,

in disseminated grains iormmg fahlbands^ or as at Acton, are the

cementing material of conglomerates. During the subsequent

metamorphism of the strata these metallic matters being taken
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into solution by alkaline carbonates or sulpburets, have been

redeposited in fissures in the metalliferous strata, forming veins,

or ascending to higher beds, have given rise to metalliferous

veins in strata not themselves metalliferous. Such we conceive

to be in a few words the theory of metallic deposits ; they belong

to a period when the primal sediments were yet impregnated

with metallic compounds which were soluble in the permeating

waters. The metals of the sedimentary rocks are now however

for the greater part in the form of insoluble sulphurets, so that

we have only traces of them in a few mineral springs, which serve

to show the agencies once at work in the sediments and waters

of the earth's crust. The present occurrence of these metals in

waters which are alkaline from the presence of carbonate of soda,

is as we have elsewhere pointed out, of great significance when

taken in connection with the metalliferous character of certain

dolomites, which as we have shown, probably owe their origin to

the action of similar alkaline springs upon basins of sea water.

The intervention of intense heat, sublimation and similar hy-

potheses to explain the origin of metallic ores, we conceive to

be uncalled for. The solvent powers of solutions of alkaline

carbonates, chlorids and sulphurets at elevated temperatures,

taken in connection with the notions above enunciated, and with

De Senarmont's and Daubr6e's beautiful experiments on the crys-

tallization of certain mineral species in the moist way, will suffice

to form the basis of a satisfactory theory of metallic deposits.*

The sediments of the carboniferous period, like those of earlier

formations, exhibit towards the east a great amount of coarse sedi-

ments, evidently derived from a wasting continent, and are nearly

destitute of calcareous beds. In Nova Scotia Sir William Logan

found by careful measurement, 14,000 feet of carboniferous strata;

and Professor Rogers gives their thickness in Pennsylvania as 8000

feet, including at the base 1400 feet of a conglomerate, which disap-

pears before reaching the Mississippi. In Missouri Prof. Swallow

finds but 640 feet of carboniferous strata, and in Iowa their thick-

ness is still less, the sediments composing them being at the same

time of finer materials. In fact, as Mr. Hall remarks, throughout

the whole palaeozoic period we observe a greater accumulation

and a coarser character of sediments along the line of the Appa-

lachian chain, with a gradual thinning westward, and a deposition

of finer and farther transported matter in that direction. To the

Quar. Jour. Geol. Soc, vol. xv, 580.
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west, as this shore-derived material diminishes in volume, the

amount of calcareous matter rapidly augments. Mr. Hall concludes

therefore that the coal-measure sediments were driven westward

into an ocean, where there already existed a marine fauna. At

length, the marine limestones predominating, the coal measures

come to be of little importance, and we have a great limestone

formation ofmarine origin,which in the Rocky Mountains and New

Mexico occupies the horizon of the coal, and itself unaltered, rests

on crystalline strata like those of the Appalachian range. In

truth, Mr. Hall observes, the carboniferous limestone is one of the

most extensive marine formations of the continent, and is charac-

terized over a much greater area by its marine fauna than by its

terrestrial vegetation.

" The accumulations of the coal period were the last that gave

form and contour to the eastern side of our continent, from the

Gulf of St. Lawrence to the Gulf of Mexico ; and as we have shown

that the great sedimentary deposits of successive periods have

followed essentially the same course, parallel to the mountain

ranges, we naturally inquire : What influence this accumulation

has had upon the topography of our country, and whether the

present line of mountain elevation from north-east to south-west

is in any way connected with the original accumulation of

sediments?" HalVs Introduction^ p. QQ.

The total thickness of the palaeozoic strata along the Appala-

chian chain is about 40,000 feet, while the same formations in the

Mississippi valley, including the carboniferous limestone, which is

wanting in the east, have according to Mr. Hall, a thickness of

scarcely 4000 feet.* In many places in this valley we find the

Silurian formations exposed, exhibiting hills of 1000 feet, made up

of horizontal strata, with the Potsdam sandstone for their

base, and capped by the Niagara limestone, while the same strata

in the Appalachians would give from ten to sixteen times that

* In Michigan, according to the late report of Prof. Winchell, the total

observed thickness of the strata from the top of the Sault St. Mary

sandstones to the top of the carboniferous series is little over 1790 feet,

divided as follows :—Trenton and Hudson River groups, 50 feet, Upper

Silurian 185, Devonian 782, Carboniferous tOO ; of this last the true coal

measures constitute 123 feet, including from 3 to 10 feet of workable

bituminous and cannel coals, while near the base of the carboniferous

series are found 169 feet of gypsiferous marls, which yield strong brine

springs.

Can. Nat, 2 Vol. VI. No. 2.
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thickness. Still, as Mr. Hall remarks, we have there no mountains

of corresponding altitude, that is to say, none whose height,

like those of the Mississippi valley, equals the actual vertical thick-

ness of the strata comprising them. In the west there has been

little or no disturbance, and the highest elevations mark essentially

the aggregate thickness of the strata comprising them. In the

disturbed regions of the east on the contrary, though we can

prove that certain formations of known thickness are included in

the mountains, the height of these is never equal to the aggre-

gate amount of the formations. " We thus find that in a country

not mountainous, the elevations correspond to the thickness of the

strata, while in a mountainous country, where the strata are im-

mensely thicker, the mountain heights bear no comparative pro-

portion to the thickness of the strata." '" While the horizontal

strata give their whole elevation to the highest parts of the plain,

we find the same beds folded and contorted in the mountain region,

and giving to the mountain elevations not one-sixth of their actual

measurement."

Both in the east and west, the valleys exhibit the lower strata

of the palaeozoic series, and it is evident that had the eastern

region been elevated without folding of the strata, so as to make

the base of the series correspond nearly with the sea level, as in

the Mississippi valley, the mountains exposed between these

valleys, and including the whole palaeozoic series, would have

a height of 40,000 feet; so that the mountains evidently

correspond to depressions of the surface, which have carried down

the bottom rocks below the level at which we meet them in the

valleys. In other words, the synclinal structure of these moun-

tains depends upon an actual subsidence of the strata along certain

lines.

" We have been taught to believe that mountains are pro-

duced by upheaval, folding and plication of the strata, and

that from some unexplained cause these lines of elevation exten4

along certain directions, gradually dying out on either side, and

subsiding at the extremities. We have, however, here shown that

the line of the Appalachian chain is the line of the greatest accu-

mulation of sediments, and that this great mountain barrier is due

to original deposition of materials, and not to any subsequent

forces breaking up or disturbing the strata ofwhich it is composed."

We have given Mr. Hall's reasonings on this subject, for the

most part in his own words, and with some detail, for we
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conceive that the views which he is here urging are of the

highest importance to a correct understanding of the theory of

mountains. In the Canadian Naturalist for Dec. 1859, p. 425,

and in the Am. Jour. Sci. (2) xxx, 13*7 will be found an allusion

to the rival theories of upheaval and accumulation as ap-

plied to volcanic mountains, the discussion between which

we conceive to be settled in favour of the latter theory by

the reasonings and observations of Constant-Prevost, Scrope and

Lyell, A similar view applied to mountain chains like those of

the Alps, Pyrennees and AUeghanies, which are made up of

aqueous sediments, has been imposed upon the world by the autho-

rity of Humboldt, Von Buch and Elie de Beaumont, with scarcely

a protest. Buffon, it is true, when he explained the formation of

continents by the slow accumulation of detritus beneath the ocean,

conceived that the irregular action of the water would give rise to

great banks or ridges of sediments, which when raised above the

waves must assume the form of mountains; later, in 1832, we
find De Montlosier protesting against the elevation hypothesis

of Von Buch, and maintaining that the great mountain chains of

Europe are but the remnants of continental elevations which

have been cut away by denudation, and that the foldings and inver-

sions to be met v^rith in the structure of mountains are to be looked

upon only as local and accidental.

In 1856 Mr. J. P. Lesley published a little volume entitled Coal

and its Topography^ (12 mo. pp. 224,) in the second part of which

he has, in a few brilliant and profound chapters, discussed the prin-

ciples of topographical science with the pen of a master. Here

he tells us that the mountain lies at the base of all topographical

geology. Continents are but congeries of mountains, or rather

the latter are but fragments of continents, separated by valleys

which represent the absence or removal ofmountain land [p. 126] ;

and again "mountains terminate where the rocks thin out."

(p. 144.)

The arrangement of the sedimentary strata of which mountains

are composed may be either horizontal, synclinal, anticlinal or

vertical, but from the greater action of diluvial forces upon anti-

ciinals in disturbed strata it results that great mountain chains are

generally synclinal in their structure, being in fact but fragments of

the upper portion of the earth's crust, lying in synclinals, and thus

preserved from the destruction and translation which have exposed

the lower strata in the anticlinal valleys, leaving the intermediate
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mountains capped with lower strata. The effects of those great

and mysterious denuding forces which have so powerfully modi-

fied the surface of the globe become less apparent as we approach

the equatorial regions, and accordingly we find that in the south-

ern portions of the Appalachian chain many of the anticlinal

folds have escaped erosion, and appear as hills of an anticlinal

structure. The same thing is occasionally met with further north
;

thus Sutton mountain in Canada, lying between two anticlinal

valleys, has an anticlinal centre, with two synclinals on its opposite

slopes. Its form appears to result from three anticlinals, the middle

one of which has to a great extent escaped denudation.

The error of the prevailing ideas upon the nature of

mountain chains may be traced to the notion that a

disturbed condition of the rocky strata is not only essential

to the structure of a mountain, but an evidence of its having

been formed by local upheaval, and the great merit of De
Montlosier and Lesley, (the latter altogether independently,) is to

have seen that the upheaval has been in all cases not local but conti-

nental, and that the disturbance so often seen in the strata is

neither dependent upon elevation nor essential to the forma-

tion of a mountain. The synclinal structure of portions of the

Alps, previously observed by Studer and others, has been beautifully

illustrated by Ruskin in the fourth volume of his Modern Painters,

and in a late review of Alpine geology we have endeavoured to

show that the Alps, as a whole^ have likewise a synclinal structure.

(Am. Jour. Science, xxix. 118.)

Such was the state of the question when Mr. Hall came forward

bringing his great knowledge of the sedimentary formations of

North America to bear upon the theory of continents and moun-
tains. These were first advanced in his address delivered before

the American Association for the Advancement of Science, as its

president, at Montreal in August, 1857. This address was never

published, but the author's views were brought forward in the first

volume of his Report on the Geology of Iowa, p. 41, and with

more detail in the introduction to the third volume of his Paleon-

tology of New York, from which we have taken the abstract

already given. He has shown that the difference between

the geographical features of the eastern and central parts of North

America is directly connected with the greater accumulation of

sediment along the Appalachians. He has further shewn that so

far from local elevation being concerned in the formation of these
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mountains, the strata which form their base are to be found

beneath their foundations at a much lower horizon than in the

undisturbed hills of the Mississippi valley, and that to this depres-

sion chiefly is due the fact that the mountains of the Appalachian

range do not, like those hills, exhibit in their vertical height above

the sea the whole accumulated thickness of the palaeozoic strata

which lie buried beneath their summits.

Mr. Hall has made a beautiful application of these views to explain

the fact of the height of the Green Mountains over the Laurentides,

and of the White Mountains over the former, by remarking that we
have successively the Lower and Upper Silurian strata superimposed

on those of the Laurentiau system. The same thing is strikingly

shown in the fact that the higher mountain chains of the globe

are composed ofnewer formations, and that the summits of the Alps

are probably altered sediments of tertiary age. (Am. Jour. Sci,

xxix. 118.)

The lines of mountain elevation of De Beaumont are according

to Hall, simply those of original accumulations, which took place

along current or shore lines, and have subsequently, by continental

elevations, produced mountain chains. " They were not then due

to a later action upon the earth's crust, but the course of the chain

and the source of the materials were predetermined by forces in

operation long anterior to the existence of the mountains or of

the continent of which they form a part." p. 86.

It will be seen from what we have said of Buffon, De Montlosier

and Lesley that many of the views of Mr. Hall are not new but

old ; it was, however, reserved to him to complete the the-

ory and give to the world a rational system of orographic geo-

logy. He modestly says, " I believe I have controverted no

established fact or principle beyond that of denying the influence

of local elevating forces, and the intrusion of ancient or plutonio

formations beneath the lines of mountains, as ordinarily understood

and advocated. In this I believe I am only going back to the

views which were long since entertained by geologists relative to

continental elevations." p. 82.

The nature of the palaeozoic sediments of North America clear-

ly shows that they were accumulated during a slow progressive

subsidence of the ocean's bed, lasting through the palaeozoic per-

iod, and this subsidence, which would be greatest along the line

of greatest accumulation, was doubtless, as Mr. Hall considers, con-

nected with the transfer ofsediment and the variations of local pres-
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sure acting upon the yielding crust of the earth, agreeably to the

view of Sir John HerscheL This subsidence of the ocean's bottom

would, according to Mr. Hall, cause plications in the soft and yield-

ing strata. Lyell had already in speculating upon the results of a

cooling and contracting sea of molten matter, such as he imagined

might have once underlaid the Appalachians, suggested that the in-

cumbent flexible strata, collapsing in obedience to gravity would

be forced, if this contraction took place along narrow and paral-

lel zones of country, to fold into a smaller space as they con-

formed to the circumference of a smaller arc, " thus enabling the

force of gravity, though originally exerted vertically, to bend and

squeeze the rocks as if they had been subjected to lateral pressure.*

Admitting thus Herschel's theory of subsidence and Lyell's of

plication, Mr. Hall proceeds to inquire into the great system of

foldings presented by the Appalachians. The sinking along the

line of greatest accumulation produces a vast synclinal, which is

that of the mountain ranges, and the result of such a

sinking of flexible beds will be the production within the greater

synclinal of numerous smaller synclinal and anticlinal axes, which

must gradually decline toward the margin of the great synclinal

axis. This process the author observes appears to furnish a satis-

factory explanation of the difi'erence of slope on the two sides of

the Appalachian anticlinals, where the dips on one side are uni-

formly steeper than on the other, p. 71.

An important question here arises, which is this ;—while admit-

ting with Lyell and Hall that parallel foldings may be the result

of the subsidence which accompanied the deposition of the Appal-

achian sediments, we inquire whether the cause is adequate to

produce the vast and repeated flexures presented by the Alle-

ghanies. Mr. Billings in a recent paper in the Canadian Natu-

ralist (Jan. 1860), has endeavoured to show that the foldings thus

produced must be insignificant when compared with the great undu-

lations of strata, whose origin Prof. Rogers has endeavoured to ex-

plain by his theory of earthquake waves propagated through the

igneous fluid mass of the globe, and rolling up the flexible crust.

We shall not stop to discuss this theory, but call attention to another

agency hitherto overlooked, which must also cause contraction and

folding of the strata, and to which we have already alluded. (Am*

Jour. Sci.(2)xxx. 138.) It is the condensation which must take place

when porous sediments are converted into crystalline rocks like

* Travels in North America, 1st visit, vol. i. p. *78.
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gneiss and mica slate, and still more when the elements of these

sediments are changed into minerals of high specific gravity, such

as pyroxene, garnet, epidote, staurotide, chiastolite and chloritoid.

This contraction can only take place when the sediments have be-

come deeply buried and are undergoing metamorphism, and is, as

many attendant phenomena indicate, connected with a softened

and yielding condition of the lower strata.

"We have now in this connection to consider the hypothesis

which ascribes the corrugation of portions of the earth's crust to

tiie gradual contraction of the interior. An able discussion of

this view will be found in the American Journal of Science (2) iii.

1*70, from the pen of Mr. J. D. Dana, who, in common with all

others who have hitherto written on the subject, adopts the notion

of the igneous fluidity of the earth's interior.

We have however elsewhere given our reasons for accepting the

conclusion of Hopkins and Hennessy that the earth, instead of

being a liquid mass covered with a thin crust, is essentially solid

to a great depth, if not indeed to the centre, so that the volcanic

and igneous phenomena generally ascribed to a fluid nucleus have

their seat, as Keferstein and after him Sir John Herschel long

since suggested, not in the anhydrous solid unstratified nucleus,

but in the deeply buried layers of aqueous sediments which, per-

meated with water, and raised to a high temperature, become

reduced to a state of more or less complete igneo-aqueous fusion.

So that beneath the outer crust of sediments, and surrounding

the solid nucleus, we may suppose a zone of plastic sedimentary

material adequate to explain all the phenomena hitherto ascribed

to a fluid nucleus. (Quar. Jour. Geol. Society, Nov. 1859.

Canadian Naturalist, Dec. 1859, and Amer. Jour, Sci.(2)xxx. 136.)

This hypothesis, as we have endeavoured to show, is not only

completely conformable with what we know of the behaviour

of aqueous sediments impregnated with water and exposed to a

high temperature, but ofl"ers a ready explanation of all the

phenomena of volcanos and igneous rocks, while avoiding the

many difiiculties which beset the hypothesis of a nucleus in a

state of igneous fluidity. At the same time any changes in volume

resulting from the contraction of the nucleus would affect the

outer crust through the medium of the more or less plastic zone

of sediments, precisely as if the whole interior of the globe were

in a liquid state.

The accumulation of a great thickness of sediment along a
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given line would, by destroying the equilibrium of pressure, cause

the somewhat flexible crust to subside ; the lower strata becoming

altered by the ascending heat of the nucleus would crystallize and

contract, and plications would thus be determined parallel to the

line of deposition. These foldings, not less than the softening of

the bottom strata, establish lines of weakness or of least resistance

in the earth's crust, and thus determine the contraction which

results from the cooling of the globe to exhibit itself in those regions

and along those lines where the ocean's bed is subsiding beneath

the accumulating sediments. Hence we conceive that the subsi-

dence invoked by Mr. Hall, although not the sole nor even the

principal cause of the corrugations of the strata, is the one which

determines their position and direction, by making the effects pro-

duced by the contraction not only of sediments, but of the earth's

nucleus itself, to be exerted along the lines of greatest accumulation.

It will readily be seen that the lateral pressure which is brought

to bear upon the strata of an elongated basin by the contraction

of the globe, would cause the folds on either side to incline

to the margin of the basin, and hence we find along the

Appalachians, which occupy the western side of such a great

synclinal, the steeper slopes, the overturn dips or folded flexures,

and the overlaps from dislocation are to the westward, so that the

general dip of the strata is to the centre of the basin, on the other

side of which we might expect to find the reverse order of dips pre-

vailing. The apparent exceptions to this order of upthrows to

the south-east in the Appalachians appear to be due to small

downthrows to the south-east, which are parallel to and immedi-

ately to the north-west of great upheavals in the same direction.

Mr. Hall adopts the theory of metamorphism which we have

expounded in the paper just quoted above, Canadian Naturalist^

Dec. 1859, (see also Am. Jour. Sci. (2) xxv. 28*7, 435, xxx. 135,)

which has received a strong confirmation from the late researches

of Daubree. According to this view, which is essentially that put

forward by Herschel and Babbage, these changes have been effected

in deeply buried sediments by chemical reactions, which we have

endeavored to explain, so that metamorphism, like folding, takes

place along the lines of great accumulation. The appearance at

the surface of the altered strata is the evidence of a considerable

denudation. It is probable that the gneissic rocks of Lower Silu-

rian age in North America were at the time of their crystalliza-

tion overlaid by the whole of the palaeozoic strata, while the
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metamorphism of carboniferous strata in eastern New England

points to the former existence of great deposits of newer and over-

lying deposits, which were subsequently swept away.

On the subject of igneous rocks and volcanic phenomena, Mr.

Hall insists upon the principles which we were, so far as we know

the first to point out, namely their connection with great accumula-

tions of sediment, and of active volcanos with the newer deposits.

We have elsewhere said :
" the volcanic phenomena of the present

day appear, so far as are aware, to be confined to regions of newer

secondary and tertiary deposits, which we may suppose the

central heat to be still penetrating, (as shewn by Mr. Babbage,) a

process which has long since ceased in the palaeozoic regions."

To the accumulation of sediments then we referred both modern

volcanos and ancient plutonic rocks ; these latter, like lavas, we

regard in all cases as but altered and displaced sediments, for

which reason we have called them exotic rocks. (Am. Jour.

Sci. (2) XXX. 133). Mr. Hall reiterates these views , and

calls attention moreover to the fact that the greatest

outbursts of igneous rock in the various formations appear

to be in all cases connected with rapid accumulation over limited

areas, causing perhaps disruptions of the crust, through which the

semi-fluid stratum may have risen to the surface. He cites in

this connection the traps with the palaeozoic sandstones of Lake

Superior, and with the mesozoic sandstones of Nova Scotia and

the Connecticut and Hudson valleys.

It may sometimes happen that the displaced and liquified sub-

stratum will find vent, not along the line of greatest accumulation,

but along the outskirts of the basin. Thus in eastern Canada it

is not along the chain of the Notre Dame mountains, but on the

north-west side of it that we meet with the great outbursts of

trachyte and dolerite, whose composition and distribution we have

elsewhere described. (Keport of Geological Survey for 1858, and

Am. Jour. Science, (2) xxix. 285.)

The North American continent, from the grand simplicity of its

geological structure and from the absence, over great areas, of the

more recent formations, off'ers peculiar facilities for the solution of

some of the great problems of geology ; and we cannot finish this

article without congratulating ourselves upon the great progress

in this direction which has been made within the last few years

by the labors of American geologists.

Montreal, March 1, 1861.
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ARTICLE VII.

—

Correspondence of Joachim Bakrande, Sir

William Loqan and James Hall, on the Taconic System

and on the age of the Fossilsfound in the Hocks ofNorthern

New England^ and the Quebec Group of Hocks,

{From the American Journal of Science No, 92, 1861.)

I. Introductory Remarks.

As some of our foreign readers may not be acquainted with

the question to which the following important correspondence

relates, we think it advisable to make a few explanatory observa-

tions by way of introduction. A complete history of the whole

subject would require a greater amount of space than can be

afforded, and we shall therefore touch only upon a few of the more

salient points.

The rocks under discussion occupy a belt of country east and

west from twenty to sixty miles wide, stretching from the vicinity

of the city of New York in a northerly direction to Lake Cham-

plain and thence through Vermont and Lower Canada to Cape

Gasp6 at the mouth of the St. Lawrence. The strata, consisting

of slates, limestones, sandstones and conglomerates are greatly

disturbed, plicated and dislocated, and are often, especially along

the eastern side of the belt, in a highly metamorphic condition.

On this side they are overlaid unconformably by Upper Silurian

and Devonian rocks, but on the western and northern margin they

are in contact with and in general seem to be a continuation of

the Lower Silurian. Some of the slates of the formation closely

resemble in lithological characters those of the Hudson River

group, and thus along the western side of the region, where the

junction of the two formations occurs, it is often almost impossi-

ble to draw the line between them. The dip and strike of both

are in the same direction, and throughout extensive areas the

newer rocks appear to plunge beneath the older. The whole

district affords an excellent example of those cases, so well

known to field geologists, where the true relations of the different

masses cannot be clearly worked out without the aid of fossils,

and where the best observers may arrive at diametrically

opposite opinions.

Dr. Emmons, one of the geologists of the New York Survey,

early convinced himself by a careful examination of these rocks,

that they constituted a distinct physical group more ancient than

the Potsdam sandstone, the latter being regarded by him as the

base of the Lower Silurian System in North America. His
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views were given in detail in 1842 in his final report on that

part of the State confided to his charge, and in a more special

manner in another work entitled " The Taconic System," pub-

lished in 1844. In this latter work he figured several species of

fossils which had been collected in diff"erent parts of the forma-

tion. Two of these were trilobites, and were described under

the names of Atops trilineatus and Elliptocephala asaphoides*

The others were graptolites, fucoids and apparently trails of anne-

lides ; he considered all the species to be distinct from any that

had been found in American rocks of undoubted Silurian age.

The pre-silurian age of the formation has also been maintained

by him in several more recent publications such as his " Ameri-

can Geology "—the several repoiis on the geological survey of

North Carolina and in his "Manual of Geology."

On the other hand, Professor Hall placed the whole region in

the Hudson River group. In the first volume of the Palaeontol-

ogy of New York he identifies Atops trilineatus with Triarthrus

Beckii, the characteristic trilobite of the Utica slate ;

—

Ellipto-

cephala asaphoides he refers to the genus Olenus, and describes as

congeneric therewith, another trilobite {0. undulostriatus) said to

be from the true Hudson River shales. It is scarcely necessary

to state that these identifications have always afibrded an ex-

tremely powerful objection against the correctness of the position

assumed by Emmons, because no species of trilobite is known to

range from the Primordial zone up to the top of the Lower Si-

lurian. Hall's first volume was published in 1847 and as it is

unquestionably the most important work on the Lower Silurian

fossils of North America it has been very generally accepted

by our physical geologists as a guide. It is not surprising there-

fore, that in all the discussions that have taken place during the

last fourteen years upon the age of these rocks, the majority of

those who did not profess to be naturalists should have arranged

themselves on the side of the leading palaeontologist of the

country.

The formation was traced from New York through Vermont,

and there identified by Prof. Adams, the State Geologist, with

the Hudson River group. The Canadian Surveyors continued

it with great labor through a mountainous and partially unin-

habited country for nearly five hundred miles further, from the

northern extremity of Vermont to the neighborhood of Quebec,

and thence along the south side of the St. Lawrence to the mouth
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of that river at Cape Gaspe. In Canada the nomenclature of the

New York Survey was adopted for all the formations, and it ap-

pears from his several reports that Sir W. E. Logan could find

nothing in the physical structure of the country to authorize him

to make an exception in favor of this particular series of rocks.

It has therefore always been called the Hudson River group in

the publications of the Canadian Survey.

It will be seen by the following correspondence that the new

light thrown upon the question of the age of these rocks by the

fortunate discovery of a large number of fossils near Quebec, now

leads Sir William to place them at the base of the Lower Silurian,

and as he states that the shales in Vermont, in which the trilobites

noticed in Mr. Barrande's letter to Prof. Bronn have been found,

may be subordinate to the Potsdam, it seems probable that the

sequence contended for by Emmons will turn out to be at least

for the greater part the true one.

II.

On the Primordial Fauna and the Taconic System of Emmons,

IN A LETTER TO PrOF. BrONN OF HeIDELBERG.*

"Paris, July 16, 1860.

" I have recently received, thanks to the kindness of

Mr. E. Billings, the learned palaeontologist of the Geological Sur-

vey of Canada, a very interesting pamphlet entitled ' Twelfth An-

nual Report of the Regents of the University of the State of New
York, 1859.' If you possess this publication, you will find there,

at page 59, a memoir of Prof. J. Hall, entitled * Trilobites of the

shales of the Hudson River group.' This savant there describes

three species under the names Olenus Thompsoni^ Olenus Ver-

montana, and Peltura ( Olenus) holopyga. The well-defined cha-

racters of these trilobites are described with the clearness and

precision to be expected from so skilful and experienced a pal-

aeontologist as James Hall.

" Although the specimens are incomplete, their primordial na-

ture cannot admit of the least doubt, when the descriptions are

read, accompanied with wood engravings, which the large dimen-

sions of these three species render suflBciently exact. The first is

105 millim. long by 80 broad, the other two are somewhat

smaller.

* Proceed, Boston S. N. Hist., Vol. vii, Dec. 1860, p. 371.
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"The heads of tlie two Oleni being injured, the furrows of

the glabella cannot be recognized . The thorax has a common

and remarkable character, which consists in the greater develop-

ment of the third segment, the point of which is stronger and

longer than in all the other pleura. This is a striking resem-

blance to the Paradoxides, the second segment of which has the

same peculiarity. Besides, there is an intimate relation between

these two primordial types, and we should not be surprised if

America furnished us with forms uniting most of their characte-

ristics. The pygidium of 0. Thompsoni^ the only one that is

known, shows no segmentation, and attests by its exiguity its re-

lation to a primordial trilobite. P. holopygay by its whole ap-

pearance, resembles the Swedish species so well known by the

name of P. scarabceoides.

" Thus all the characters of these three trilobites, as they are

recognized and described by J. Hall, are those of the trilobites of

the primordial fauna of Europe. This is so true, that I think T

may say without fear, if M. Angelin, or any other palaeontologist

practised in distinguishing the trilobites of Scandinavia, had met

with these three American forms in Sweden or Norway, he would

not have hesitated to class them among the species of the primor-

dial fauna, and to place the schists enclosing them in one of the

formations containing this fauna. Such is my profound convic-

tion, and I think any one who has made a serious study of the

trilobitic forms and of their vertical distribution in the oldest form-

ations will be of the same opinion.

" Besides, all who have seriously studied palaeontology know

well that each geological epoch, or each fauna, has its proper and

characteristic forms, which once extinct reappear no more. This

is one of the great and beautiful results of your immense re-

searches, which have generalized this law, recognized by each

one of us within the limits of the strata he describes.

" The great American palaeontologist arrived long since at the

same conclusion, for in 1847 he wrote the following passage in the

Introduction to the first volume of the monumental work con-

secrated to the Palaeontology of New York.
"

' Every step in this research tends to convince us that the

succession of strata, when clearly shown, furnishes conclusive

proofs of the existence of a regular sequence among the earlier

organisms. We are more and more able, as we advance, to ob-

serve that the Author of nature, though always working upon
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the same plan and producing an infinite variety of forms almost

incomprehensible to us, has never repeated the same forms in

successive creations. The various organisms called into existence

have performed their parts in the economy of creation, have lived

their period and perished. This we find to be as true among the

simple and less conspicuous forms of the palaeozoic series, as in

the more remarkable fauna of later periods.'

—

J. Sail, * Fal. of

New YorhJ i. p. xxiii."

" When an eminent man expresses such ideas so eloquently, it

is because they rise from his deepest convictions. It must then

be conceived that Mr. Hall, restrained by the artificial combinations

of stratigraphy previously adopted by him, has done violence to

his palaeontological doctrines, when, seeing before him the most

characteristic forms of the Primordial fauna^ and giving them

names the most significant of this first creation, he thinks it his

duty to teach us that these three trilobites belong to a horizon

superior to that on which the second fauna is extinguished.

** In effect, according to the text of Mr. Hall, the three trilobites

in question were found near the town of Georgia, Vermont, in

schists which are superior to the true Hudson River group. In

his works Mr. Hall does not go beyond indicating the horizon of

certain fossils, and no one would think of asking from him a guar-

anty for such indications. But on this occasion the great American

palaeontologist thinks it necessary to support his stratigraphical de-

termination by another authority, chosen from the most respecta-

ble names in geology. The following is the note which terminates

his Memoir.

"
' Note.—In addition to the evidence heretofore possessed

regarding the position of the shales containing the Trilobites, I

have the testimony of Sir W. E. Logan, that the shales of this

locality are in the upper part of the Hudson River group^ or form-

ing a part of a series of strata which he is inclined to rank as a

distinct group, above the Hudson River proper. It would be quite

superfluous for me to add one word in support of the opinion of

the most able stratigraphical geologist of the American continent.'

" Now, when a savant hke Mr. Hall thinks himself obliged to

invoke testimony to guarantee the exactness of the position of

certain fossils, it is clear that the determination of this position

presents some difficulties.

*'In order to understand these difficulties I have consulted the
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maps and documents relating to the State of Vermont and the

country in which the town of Georgia is situated, and although

the library of our Geological Society does not contain all that one

could wish on this subject, I recognized easily that Georgia is

placed in the region where the order of succession of the deposits

is the most obscured by foldings and dislocations ; so that the

position of the schists in question could not have been determined

by the incontestable evidence of direct superposition. Besides, the

physical appearance of these schists is not that of the rocks con-

stituting the typical group of Hudson River. This is verified by

the note of Mr. Hall, for he tells us that Sir W. E. Logan is in-

clined to make a distinct group of these schists superior to that

of the Hudson, and which consequently would crown the whole

Lower Silurian division of the continent.

" For the above reasons, the geological horizon on which the

three Oleni of Georgia were found appears to me, at first view, to

have been but doubtfully determined, and in complete opposition

to palseontological documents.
*' I do not think, then, that I weaken in the least degree the

respect and confidence justly inspired by the labors of the Ameri-

can savants whose names have just been mentioned, when I ask

them in the name of science to make new researches and new
studies, that may lead to a final and certain solution of this impor-

tant question.

** Doubtless, thanks of the progress of our knowledge, we are

now no longer bound by the ancient conception of the simultane-

ous extinction and the total renovation of the faunae. As for my-
self, in particular, it would not be possible to accuse me of similar

views at the moment when I am publishing the explanation of my
doctrine of colonies. But you will perceive that the facts which

I invoke in support of this doctrine are far from sustaining the

reappearance of a fauna after the extinction of the following fauna,

which the three trilobites of Georgia would do, if they had really

lived after the deposit of the Hudson River group.

^' This reappearance would be still more astonishing, as among
the three great Silurian faunas the second fauna occupies the

greatest vertical space and is probably the one which enjoyed the

longest existence. Thus, to verify such a reappearance, the most
incontestable proofs are required, for such a decision would com*
pel the entire re-formation of one of our most important scientific

creeds. « Yoursj very truly,

J. BARRANDE."
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. In another letter, dated Paris, 14th August, 1860, Mr. Barrande

says :

—

" You will easily perceive the interest and importance of the

question, even if it were only raised on account of the three Oleni

of Georgia ; but it takes it now a much wider field, owing to a

letter I have just received from Mr. Billings, official palaeontolo-

gist of the Geological Survey of Canada, who informs me that he

has found lately, in the schists and limestones near Quebec, con-

sidered as being the prolongation ofthose in question in Vermont,

nearly one hundred species, almost all new. Twenty-six of these

come from a white limestone, and seem to him to be the true rep-

resentatives of the Primordial fauna, and he cites among them

ConocepkaliteSj ArionelluSy Dihellocephalus^ etc., that is, very

characteristic forms of this fauna.

" In another limestone, which is gray, he finds thirty-nine spe-

cies, all different from the first, and representing, on the contrary,

the most distinct types of the second fauna. Finally, the black

schists furnish him with GraptoliteSy Lingulce^ etc., etc., fossils

which at first sight cannot determine a horizon, because they are

found upon several Silurian horizons.

" While waiting for these very obscure stratigraphical relations

to be disentangled, and without committing in any manner Mr.

Billings, who should preserve the independence of his opinion, I

may yet express to you my view wholly personal, and of which

at this moment I take the entire responsibility. I think, then, that

this reofion of schists and limestones of Vermont, in other words

the Taconic system^ will reproduce in America what took place

in England as to the Malvern Hills, and in Spain for the Canta-

brian chain,—that is to say the Primordial fauna, after having

been disregarded, will regain its rights and its place, usurped for

a time by the second fauna,

" You see it is a great and noble question, whose final solution

will complete the imposing harmonies existing already between

the series of palaeozoic faunae of America and that of the contem-

poraneous faunae of Europe, leaving to each the imprint peculiar

to its continent.

*' I can well imagine, from the position previously taken by our

learned American brethren on the subject of the Taconic system,

that the final solution of which I speak will not be obtained with-

out debate, and perhaps some wounding of self-love, for some

opinions that appear to be dominant must be abandoned.
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" But experience has taugbt me that in such cases the most

elevated minds turn always first to the light, and put themselves

at the head of the movement, of reform. Thus, when in 1850 I

recognized the Primordial fauna in the Malvern Hills, where the

second fauna only had been found, Sir Henry de la Beche and

Sir Roderick Murchison were the first to adopt my views, to which

little by little the other official geologists agreed ; Edward Forbes

ranged himself publicly on my side in 1853 in The Geological

Survey, while othei-s still hesitated, until now there is no longer

any opponent.

*' I think there will be the same experience in America, and

that in a few years from this time the opinions of your savans will

have undergone a great change as regards this question.

" It is a fine opportunity for Dr. Emmons to reproduce his

former observations and ideas with more success than in 1844.

" Yours very truly,

J. BARRANDE."

HI.

SIR WILLIAM Logan's letter to j. barrande.

Vol. V. page 472, ante.

IV.

letter from JAMES HALL, PALEONTOLOGIST OF NEW YORK, TO

THE EDITORS OP THE AMERICAN JOURNAL OF SCIENCE AND

ARTS.

Gentlemen,—In the Twelfth Annual Report of the Regents of

the University* upon the State Cabinet of Natural History, I

published descriptions of three species of trilobites from the shales

of the town of Georgia in Vermont, referring them to the age of

the Hudson River group. These trilobites had been in my pos-

session for some two years or more ; and knowing the great inte-

rest that would attach to them, whenever published, I had

waited, hoping that some new facts might be brought out touch-

ing the stratigraphical relations of these rocks in the town of

Georgia.

-
I

* The same to which Mr. Barrande refers in his text to Prof. Bronn,

p. 312. The preceding communications sufficiently explain the subject

under discussion.

Can. Nat. 3 Vol. VI. No. 2.
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After the descriptions had been printed and a few copies distri-

buted, I learned that Sir William Logan was at that time actually

investigating the rocks of that part of Vermont. Desiring to

know the results of his latest researches in regard to the strati-

graphical relations of these rocks, I withheld the final publica-

tion till the meeting of the American Association for the Advan-

cement of Science, in Springfield, and there showed to Sir William

my descriptions as they now stand in the report, and I then re-

ceived his authority for the addition of the note which was ap-

pended.

This in a few words is a simple history of the matter relating

to the publication of these species. I made no remarks or com-

parisons with the primordial fauna of Barrande in Bohemia, know-

ing that these features would be at once recognized by every pal-

aeontologist ; while their reference to the genus Olenus showed

my appreciation of the nature of the fossils.

T received a copy of the communication of Mr. Barrande, from

Sir William Logan in September, a few days before setting out

for my field duties in Wisconsin. Since my return to Albany,

constant and pressing occupation has left me no time to consider

a reply to a question of so much importance.

Later discoveries in the limestones associated with the shales

at Quebec leave no longer a doubt, if any could have been enter-

tained before, that the shales of Georgia, Vermont, are in the

same relative position ; and we must regard these three trilobites

as belonging to the same fauna with the species enumerated by

Sir William Logan as occurring in the Quebec group. Left to

palseontological evidence alone, there could never have been a

question of the relations of these trilobites, which would at once

have been refeiTcd to the primordial types of Barrande.

Sir William Logan yields to the palgeontological evidence, and

says, " there must be a break.^^ He gives up the evidence of

structural sequence which he had before investigated and con-

sidered conclusire ; and having heretofore relied upon the opin-

ion of the distinguished geologist of Canada in regard to a region

of country to which ray «wn examinations have not extended, I

have nothing left me but to go back to the position sustained by

palseontological evidence. Let us for a moment examine this

palaeontological evidence.

The identifications of the fosssils of the Quebec group certainly

show a remarkable agreement between the trilobites of this group
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and those of the Potsdam sandstone, in the occurrence of six

species of Dikellocephalus and one of Menocephalus ; while the

occurrence of many others is in agreement or not incompatible

with the fauna of the Potsdam and Calciferous sandstones. The

comparative values of the trilobitic faunae of this group and of

the primordial zone of Europe, as established by Barrande, is

better shown in a tabular form which T here append.

The Crustacean fauna of the 'primordial zone of Europe.

Paradoxides,
Olenus,

Peltura,

Conocephalus,
Ellipsocephalus,*

Hydrocephalus, -

Sao, - - -

Arionellus,

Agnostus, -

Amphion, -

These genera are all limited to the primordial

fauna^ and none of the other European
genera of trilobites are known in this fauna.

Of the first and second fauna.

Placed with doubt in the first fauna, and is

well developed in the second fauna.

The Crustacean fauna of the Quebec Group.

Conocephalus,
Arionellus, -

Agnostus, -

Dikellocephalus, -

Menocephalus
Bathyurus,
Asaphus,
lUsenus,

Amphion, -

Ceraurus = Cheirurus,

Genera of the primordial zone.

A genus passing from the first to the second
fauna.

Genera of the Potsdam period.

Quebec group.

Of the second fauna.

Of the second and third fauna.

Of the second fauna ; and doubtfully of the

first fauna in Sweden.
Of the second and third Silurian faunae, and

of the Devonian fauna.

We have therefore in the Quebec Group, two established gen-

era of the primordial zone ; one, Agnostus, which passes from the

primordial to the second fauna ; one, Amphion^ cited as doubtful

in the first fauna in Sweden, and known to be in the second
;

and three,

—

Asaphus, Hloenus and Cheirurus, which begin their

existence in the second fauna. Of these, Asaphus begins and

ends in the second; lllcenus begins with the second and continues

to the third ; while Ceraurus= Cheirurus begins in the second,

extends through the third Silurian, and appears in the Devonian

fauna.

Not Elliptocephalus of Emmons.
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Bathyunis is a new genus, and as yet has no stratigrapliical

value in comparisons. Those which I described as Olenus have

proved to be not true Oleni, and though much resembling that

genus, are nevertheless distinct ; I have proposed the name

Barrandia and Bathynotus for the two forms.* These have yet

no stratigraphical value, except so far as their relations to estab-

lished genera may aid in that direction.

The genera D'lkelloce'phalus and Menocei:>halus are of the Pots-

dam group ; and so far the Quebec group is in parallelism with

the Potsdam and Calciferous strata.

Of the other genera, we know Asaphus, Illcenus and Ceraurus

(= Cheirurus) in the Treuton limestone and Hudson River groups

;

lllcenus and Ceraunism the Upper Silurian strata of Niagara age,

or the third fauna of Barrande ; while Ceraurus occurs also in the

Devonian of Europe. Amphion is known in the second fauna in

Europe, and, doubtfully in the first.

Ceraurus does not occur in this country, so far as I know,

above the Niagara group, though known in the Devonian rocks

of Europe.

The following tabular arrangement of the genera found in the

Quebec group will serve to express more distinctly the relations

of the crustacean fauna of these rocks.

The letters at the head of the columns have the same refer-

ences as those used in the communication of Sir Williain Losan.
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rocks, and in the upper part of the Hudson River group at the

west. Dictyonema is a genus known from Lower Silurian to

Devonian strata.

Graptolithus proper extends to the Clinton group of New York

;

and the same is true of Reteograptus. Tamnograptus occurs in

the rocks of the Hudson River group near Albany, and in the

Quebec rocks. Phylhgraptus and Retiolites are known in the

Quebec rocks only ; while the typical form of Dendrograptus oc-

curs in the Potsdam sandstone, and, likewise, in three other spe-

cies, in the Quebec rocks.

We find, therefore, in the other genera, except trilobites, very

little satisfactory evidence on which to rely in the present state

of our knowledge, for determining the position of these strata.

In the present discussion, it appears to me necessary to go fur-

ther, and to inquire in what manner we have obtained our present

ideas of a primordial, or of any successive faunse. I hold that in

the study of the fossils themselves there were no means of such

determination prior to the knowledge of the stratigraphical rela-

tions of the rocks in which the remains are inclosed. There can

be no scientific or systematic palaeontology without a stratigra-

phical basis. Wisely then, and independently of theories, or of

observations and conclusions elsewhere, geologists in this country

had gone on with their investigations of structural geology. The

grand system of the Professors W. B. and H. D. Rogers had been

wrought out not only for Pennsylvania and Virginia but for the

whole Appalachian chain ; and the results were shown in nume-

ous carefully worked sections. In 1843, '44 and '45 I had myself

several times crossed from the Hudson River to the Green Moun-

tains, and found little of importance to conflict with the views ex-

pressed by the Professors Rogers in regard to the chain farther

south, except in reference to the sandstone of Burlington, and one

or two other points, which I then regarded as of minor impor-

tance.

Sir William Logan had been working in the investigations of

the geology of Canada ; and better work in physical geology has

never been done in any country.

This then was the condition of American geology, and inves-

tigators concurred, with little exception, in the sequence based

on physical investigations. As I have before said, our earliest

determinations of the successive faunae depend upon the previ-

ous stratigraphical determinations. This I think is acknowledged
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by Mr. Barrande himself, when he presents to us, as a preliminary

work, a section across the centre of Bohemia. With all willing-

ness to accept Mr. Barrande's determination, fortified and sus-

tained as it is by the exhibition of his magnificent work npon the

trilobites of these strata, we had not yet the means of parallelizing

our own formations with those of Bohemia by the fauna there

known. The nearest approach to the type of primordial trilobites

was found in those of the Potsdam sandstone of the northwest,

described by Dr. D. D. Owen ; but none of these had been gene-

rically identified with Bohemian forms ;* and the prevailing

opinion, sanctioned as T have understood by Mr. Barrande, was

that the primordial fauna had not been discovered in this country,

until the re-discovery of the Paradoxides Harlani, at Braintree,

Mass. The fragmentary fossils published in vol. 1, Palaeontology

of New York, and similar forms of the so-called Taconic system,

were justly regarded as insuflBcient to warrant any conclusions.

It then became a question for palaeontologists to decide, whether

determinations founded on a physical section in a disturbed and

diflicult region of comparatively small extent, were to be regarded

as paramount to determinations founded on examinations, like

those of the Professors Rogers, extending over a distance in the

line of strike of five or six hundred miles ; and those of Sir William

Logan over nearly as great an extent from Vermont to Gaspe.

It is not possible for me, at this moment, to give the time ne-

cessary for a full discussion of this important subject. In present-

ing these few facts in this form, I am far from doing it in the

spirit of cavilling, or as an expression of distrust in any direc-

tion. It is plain that the case is not met in Mr. Barrande's plan

of successive trilobitic faunae ; and the facts yet brought out do

not serve to clear up the difficulty. It is evident that there is

an important and perplexing question to be determined,—one that

demands all the wisdom and sagacity of the most earnest inquir-

ers, and one which calls for the application of all our knowledge

in stratigraphical geology and in palaeontology ;—one in which

cooperation, good will and forbearance are required from every

one, to harmonize the conflicting facts as they are now presented.

The occurrence of so many types of the second fauna in the

rocks at Point Levi, associated with a smaller number of estab-

* The glabellae of small trilobites undistinguishable from Conocepha-

lus occur in the Potsdam sandstone near Trempaleau, Wisconsin, on

the Mississippi river.
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lished primordial types, offers us the alternative of regarding

these strata as of the second stage, with the reappearance of pri-

mordial types in that era, or of bringing into the primordial zone

several genera heretofore regarded as beginning their existence

in the second stage: in either case, so far as now appears, con-

flcting with the scheme of Mr. Barrande in reference to the suc-

cessive faunae of trilobites as established in Bohemia and the rest

of Europe.

For myself I can say, that no previously expressed opinion,

nor any " artificial combinations of stratigraphy previously

adopted'''' by me, shall prevent me from meeting the question

fairly and frankly. I have not sought a controversy on this

point, but it is quite time that we should all agree that there is

something of high interest and importance to be determined in

regard to the limitation of the successive faunae of our older pal-

aeozoic rocks.

I am, yours, &e.,

James Hall.

Albany, N.Y., Jan. 23, 1861.

ARTICLE VIII.— Catalogue of Plants collected in the Counties

of Argenteuil and Ottawa, in 1858. By W. S. M. D'Urban.

The following list of Plants contains 362 species, all of which

were collected strictly within the Laurentian district, many intro-

duced species growing on the fossiliferous rocks in the immediate

neighbourhood of the town of Grenville, being omitted. A large

portion were determined by myself on the spot with the aid of

Dr. Asa Gray's admirable '* Manual of the Botany of the North-

ern United States," which was my almost constant compa-

nion during the five months I spent in the district, but I have to

acknowledge my obligations to Mr. G. Barnston, who kindly

assisted me in naming some phenogamous species ; to Col. Munro,

C. B., 39th Begt., who most obligingly determined the whole of the

sedges and grasses ; to Mr. D.Allan Poe, who examined the cryp-

togams, and named all the mosses, some of which ho submitted to the

eminent bryologist, Mr. James of Philadelphia ; and lastly to Dr.

Dawson for allowing me unlimited access for purposes of reference

to the Holmes herbarium deposited in McGill College.

Many of the specimens collected were so small and depauperated

in form, from the poverty and scantiness of the soil that I found it
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very diflBciilt to recognise them at the first glance, and even

when compared with specimens gathered in the rich limestone

districts, it was with difficulty I could believe them to be the

same species, until I had made a very close examination.

A considerable number of European plants were found round

clearings, lumber roads, and along the banks of the Rouge, and I

have indicated such as were obviously introduced, by an as-

terisk. (*)

For the sake of brevity I have given the English names of some

of the commoner species only, and in general those under which

they are known to the settlers and lumbermen. With the assist-

ance of the other members of our party, I was enabled to obtain

the Indian names of a few species, and they will be found below,

spelled, I believe correctly, in accordance with their pronunciation.

They were furnished by the son of the Algonquin chief of the

Indian settlement on the Rouge, in the township of Arundel,

called " Cbi-chick " (pronounced Shes-sheep), who could read and

write his own language, and understood both English and French.

I have given the dates at which I found most of the flowering

species in full flower, (F.) and their fruit ripe, (F. R.) believing

they may be useful in indicating the climate of the district.

When no locality in particular is mentioned the plant was dis-

tributed over the whole district.

London, England, May l6th, 1860.

RanunculacecB (Crowfoot Family).

Clematis Virginiana, Linn. Abundant in swamps ; F. 12th August.

Anemone Pennsylvanica, Linn. In great abundance and luxuriance

on a clearing near the Devil's rapids on the Rouge
;

F. 30th June to 18th July.

Thalictrum cornuti, Linn. Abundant in moist places ; F. 16th July.

Ranunculus Flammula, Linn., var. reptans. Amongst stones by the

water-side, River Rouge, near Silver Mountain ; F.

5th August.

" Pennsylvanicus, Linn. Abundant in wet places, Hamil-

ton's Farm ; F. 30th June.
* " acris, Linn. Clayey banks of the Rouge and round clear-

ings ; F. 13th June.

Caltha palustris, Linn. Marshy ground, clearings along Chatham,

North Town.

Coptis trifolia, Salisb. Very abundant in rocky woods and swamps
;

F. 31st May.
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Aquilegia Canadensis, Linn. A few stunted plants on gneiss rocks,

Sixteen Island Lake ; F. 3rd June.

Actsea spicata, Linn., var. rubra, Michx. Abundant in rocky woods
;

F. R., end of July.

" " var. alba, Michx. Woods near Hamilton's Farm.

Cabombacece (Water-shield Family).

Brasenia peltata, Pursh. Abundant in lakes and ponds.

NymphaacecB (Water-lily Family).

Nymphaea odorata Ait. Bark Lake, Arundel ; F. I7tli July.

Nuphar advena, Ait. Abundant in most lakes ; F. 28th June.

Sarraceniacece (Pitcher-plant Family).

Sarracenia purpurea, Linn. (Ta-na-da-tas, Algonquin). Common in

bogs or Beaver-meadows ; F. July.

Papaveracece (Poppy Family).

Sanguinaria Canadensis, Linn. (Blood root). Clearings on crystal-

line limestone, Wentworth.

Fumariacece (Fumitory Family).

Dicentra Cucullaria, DC. Abundant in woods on crystalline limes-

tone ; F. 15th May.

Corydalis glauca, Pursh. Sparingly on gneiss rocks, Sixteen Island

Lake and Huckleberry rapids on the Rouge ; F. 15th

June to I'rth July.

CrucifercB (Mustard Family).

Dentaria diphylla, Linn. (Indian Pepper). Rocky woods ; F. 30th

May.

Cardamine hirsuta, Linn. A very small form
;
growing submerged

by the sides of the Rouge near Silver Mountain, and

in wet places ©n Hamilton's Farm,

Capsella bursa-pastoris, Moench. Abundant about clearings.

Violacece (Violet Family).

Viola rotundifolia, Michx. Locality not noted.

" blanda, Willd. Rich woods, generally on limestone ; F. Ittb

May.
" Selkirkii, Goldie. Gate Lake, Wentworth; F. I7th May.

" cucullata. Ait. Very abundant and luxuriant about the French

settlement in Wentworth, also moist places about

clearings on Bevin's Lake, Montcalm ; F. 4th June.

" Canadensis, Linn. Very abundant and luxuriant, French settle-

ment, Wentworth ; F. 4th June.

" pubescens, Ait. Rich low woods on crystalline limestone ; F.

beginning of June.

Droseracece (Sun-dew Family).

Drosera longifolia, Linn. Sphagnum and swamp round a small pond

near the Indian Village on the Rouge, and on pine

logs in a small lake near Lake of Three Mountains.

HypericacecB (St. John's-wort Family).

Hypericum ellipticum, Hook. Sandy banks of the Rouge ; F. 14th

July to 21st August.
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Caryophyllacece (Pink Family).

*Silene noctiflora, Linn. Abundant on the clearings, Indian Village,

Arundel ; F. 16th July.

Agrostemma Githago, Linn. Amongst wheat, clearing near Bevin's

Lake ; F. Yth July.

Stellaria borealis (?) Bigelow. Bevin's Lake, Montcalm.

*Cerastium vulgatum, Linn. Common amongst grass at Hamilton's

Farm.

Portulacaceoe (Purslane Family).

Claytonia Caroliniana, Michx. (Ground-nut). Very abundant, low,

rich woods on limestone ; F. 15th May.

TiliacecB (Linden Family).

Tilia Americana, Linn. (Bass-wood). Abundant, reaching a large

size on alluvial soil and limestone.

Oxalidacece (Wood-sorrel Family).

Oxalis Acetosella, Linn. Abundant in rocky woods and swamps ; F.

28th June.

* " stricta, Linn. On sand, mouth of the Devil's River, Huckle-

berry Rapids and Hamilton's Farm.

Geraniacece (Geranium Family).

Geranium Carolinianum, Linn. Extremely depauperated on gneiss

rocks. Huckleberry Rapids.

Balsaininacece (Balsam Family).

Impatiens fulva, Nutt. Abundant in moist places ; F. 21st August.

jSnacardiacece (Cashew Family).

Rhus typhina, Linn. Sparingly and very small about Hamilton's

Farm ; common about Grenville.

" Toxicodendron, Linn. (Poison ivy). Abundant on rocks and

sand ; F. R. 3rd August.

Vitacece (Vine Family).

Ampelopsis quinquefolia, Michx. Abundant on damp ground in open

places.

SapindacecE (Soap-berry Family).

Acer Pennsylvanicum, Linn. (Dogwood). Abundant in rocky woods

generally on gneiss ; F. 13th June.

" saccharinum, Wang, (Hard Maple). Very abundant on all soils,

but especially fine on limestone and drift. The young

trees compose the greater part of the underwood

throughout the distinct.

" rubrum, Linn. (Soft or water maple). Very abundant on low

ground along the Rouge, but scarce in other places
;

F. 25th May.

Leguminosece (Pulse Family).

*Trifolium pratense, Linn. Common along the banks of the Rouge

and round clearings ; F. 30th June.

* " repens, Linn. (White clover). Abundant on the banks of

the Rouge and round clearings.

Desmodium Canadense, DC. Huckleberry rapids : F. 3rd August.
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Amphicarpsea monoica, Nutt. Common in swamps and along the

banks of the Rouge j F. 8th August.

Rosacece (Rose Family).

Prunus pumila, Linn. On gneiss and limestone rocks near Mr.

Thompson's clearing and at Huckleberry rapids ; F.R.

3rd August.

" Pennsylvanica, Linn. Forming dense thickets where White

Pine has been destroyed by fire ; F. R. 23rd July.

" Yirginiana, Linn. (Choke cherry). Occurred sparingly in

woods and at Hamilton's Farm.

Spiraea salicifolia, Linn. In profusion everywhere along the shores

of the Rouge and lakes ; F. 21st July.

" tomentosa, Linn. Sparingly on the margins of small lakes

near Hamilton's Farm.

Agrimonia Eupatoria, Linn. Common in open places, damp woods,

&c.

Geum album (?) Gmelin. Huckleberry rapids and near Silver Moun-

tain.

Potentilla Norvegica, Linn. Abundant round clearings ; F. 18th July.

" arguta (?) Pursh. Banks of the Rouge near Devil's rapids.

" palustris, Scop. Abundant in shallow parts of Chain lake,

also observed in Bevin's lake, Montcalm, and grow-

ing on gneiss rock by the side of the lake on Silver

Mountain.

Fragaria Virginiana, Ehrh. Abundant in open places; F. R. 23rd

July.

" vesca, (?) Linn. A large strawberry was growing in great

profusion and luxuriance near the French settlement in

Wentworth, the specimens collected were lost ; F.

4th June.

Dalibarda repens, Linn. Abundant in rock woods ; F. 2nd July to

August.

Rubus odoratus, Linn. (Scotch-cap). Sparingly Dolan's lake,

Grenville and Sugar-bush lake, Montcalm. Abund-

ant about Grenville.

" triflorus, Richardson. Abundant in rocky woods ; F. end of

May, F. R. 30th June.

" strigosus, Michx. (Wild raspberry). Abundant round burnt

clearings, sandy banks of the Rouge, «&c. ; F. 30th

June, F. R. 23rd July.

" villosus. Ait. (Blackberry). Abundant in lumber roads and

tamarack swamps near Hamilton's Farm and Indian

Village ; F. llih July, F. R. 4th September.

" Canadensis, Linn. Sandy and rocky places, Sugar-bnsh

lake and Hamilton's Farm ; F. 28th June.

Rosa blanda, Ait. (Ki-nau-ki-te-me-ka-che, Algonquin). Abundant

on the sandy and clayey banks of the Rouge, and on

the rocks. Huckleberry rapids ; F. 30th June.
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Cratsegus coccinea, Linn. Sugar-bush lake, Montcalm. Common
about Grenville.

Pyrus arbutifolia, Linn. var. erythrocarpa. Gneiss Island, Trembling

lake. Var. melanocarpa. Swamp near Hamilton's Farm
and Bark lake, Montcalm.

" Americana, DC. (Rowan or Mountain Ash). Common in rocky

woods.

Amelanchier Canadensis, Torr. & Gray. var. Botrjapium (Indian Pear).

Abundant on gneiss rocks in open places ; F. 31st

May, F. R. 11th July.

Onagracece (Evening-primrose Family).

Epilobium angustifolium, Linn. (Fire-weed). Very abundant on

burnt clearings and along the clayey banks of the

Rouge ; F. 16th July.

" coloratum, Muhl. Sandy banks of the Rouge near Silver

Mountain.

(Enothera biennis, Linn. Very abundant; sandy shores of the Rouge

and Bevin's lake ; F. 19th July to 21st August.

" pumila, Linn. On sand, Bevin's lake, near Thompson's clear-

ings and Devil's rapids ; F. 8th July.

Circaea alpina, Linn. In profusion in low damp woods, on fallen trees,

&c. ; F. 28th June.

Grossulacece (Currant Family).

Ribes Cynosbati, Linn. (Wild gooseberry). Abundant in rocky woods

;

F. R. 7th August.

" lacustre, Poir, Abundant in swampy woods ; F.R. 3rd August.

" prostratum, L'Her. (Musk currant). Common in rocky

woods ; F. 31st May.

" rubrum, Linn. Abundant round clearings ; F. R. 18th July.

SaxifragacecB (Saxifrage Family).

Mitella nuda, Linn. Abundant amongst moss at the roots of trees in

moist woods ; F. 19th June.

Tiarella cordifolia, Linn. Very abundant in rocky and sandy woods.

Chrysosplenium Americanum, Schwein. Abundant in rocky streams
;

F. 25th May.

UmbellifercB (Parsley Family).

Sanicula Marilandica, Linn. Portage to Bark lake, Huckleberry ra-

pids and amongst grass at Hamilton's Farm.

Cicuta bulbifera, Linn. Borders of a small lake near Hamilton's Farm

and a muddy creek near Trembling Lake.

Slum lineare, Michx. Borders of a small lake near Hamilton's Farm.

Osmorrhiza brevistylis, DC. Common in open woods and round

clearings.

Araliacece, (Ginseng Family.)

Aralia racemosa, Linn. (Spigot) Common in open places on al-

luvial soil ; F. 20th July to 21st August, F. R., Tth

September.

« hispida, Michx. Abundant in burnt clearings, Hamilton's
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Farm, and on Trembling Mountain ; F. R. 28th Au-

gust.

Aralia nudicaulis, Linn. (Sarsaparilla.) Very abundant everywhere,

except on sand, F. 13th June, F. R. 29th July.

' trifolia, Gray. Rocky woods, Sixteen Island Lake.

Coi'nacece, (Dog-wood Family).

Cornus Canadensis, Linn. Abundant in rocky woods ; F. 20th

June.

" circinata, L'Her. On limestone rocks. Huckleberry rapids.

" stolonifera, Michx. (Red Osier). In profusion on shores of

the Rouge and Lakes ; F. 30th June.

" alternifolia, Linn. (Green Withy). Sparingly on alluvial

soil in woods.

Caprifoliacece, (Honey-suckle Family).

Linnaea borealis, Gronov. Very abundant in woods ; F. 30th June.

Lonicera ciliata, Muhl. Abundant in rocky woods ; F. 30th May, F.

R. 30th June.

Diervilla trifida, Mcench. Very abundant in open places on rocks and

sand ; F. 27th June.

Sambucus Canadensis, Linn. (Elder.) Round clearings and open

places, on limestone and alluvial soil.

" pubens, Michx. Abundant in rocky woods ; F. R. I7th

July.

Viburnum Lentago, Linn. Not seen below Silver Mountain, but com-

mon there and everywhere above, especially on Trem-

bling Mountain ; F. R. 11 June.

" Opulus, Linn. (High-bush Cranberry.) Sparingly near

water, Sugar-bush Lake, and banks of the Rouge near

Silver Mountain ; F. 25th June.

" lantanoides, Michx. (Mozo-mish, Algonquin. "Welsh

Hopple.) Very abundant, forming a large part of the

underwood in rocky woods ; F. 30th May.

Rubiacece, (Madder Family).

Galium asprellum, Michx. Abundant in low swampy ground.

" trifidum, Linn. Open sandy places, about clearings, &c.

" triflorum, Michx. Abundant in open sandy places, banks of

the Rouge and Sugar-bush Lake.

Mitchella repens, Linn. (Ke-na-pe-ko-bug, Algonquin, Partridge

berry.) In profusion in rocky woods ; F. I7th July,

F. R. 9th August.

Composit(B, (Composite Family).

Eupatorium purpureum, Linn. (Ka-bis-sak-wan-nith-que-ok, Algon-

quin). Abundant, reaching a height of six feet in

swampy places, but much stunted when growing on

rocks ; F. 9th August.

Aster corymbosus, Ait. Abundant in lumber roads near Hamilton's

Farm.
" macrophyllus, Linn. Common in rocky and sandy woods,

and open places ; F. 4th August.
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Aster longifolius ? Linn. On sand at the base of Silver Mountain
;

F. 10th August.

" puniceus, Linn. Growing in dense clumps in swampy ground;

F. 25th August.

" acuminatus, Michx. Common on rocks at Huckleberry Rapids

and Silver Mountain , F. 9th August.

" nemoralis, Ait. In profusion on gneiss rocks on the shores

of Trembling Lake ; F. 7th September.

Erigeron Canadense, Linn. Open fields amongst grass, Hamilton's

Farm.

" Philadelphicum, Linn. Moist clay bank of the Rouge, Arun-

del ; F, 30th June.

*• strigosum, Muhl. On sand at the mouth of the Devil's River,

and common at Hamilton's Farm ; F. 21st July.

Diplopappus umbellatus, Torrey and Gray. In great profusion on the

sandy banks of the Rouge, and on the shores of lakes
;

P. August.

Solidago latifolia, Linn. Common on sandy banks by the water side
;

F. 12th August.

" (undetermined). Abundant everywhere along the Rouge on

rocks and sand.

" altissima, Linn. (Golden-rod.) Very common on rocks and

sandy banks of the Rouge.

" nemoralis, Ait. Abundant on sandy banks of the Rouge.

" lanceolata, Linn. Abundant on sandy banks of the Rouge.

* Achillea Millefolium, Linn. (Yarrow). Abundant on sandy banks

of the Rouge ; F. 21st July.

* Lucanthemum vulgare, Linn. In great abundance round clearings

and on the banks of the Rouge.

* Tanacetum vulgare, Linn. About settlements in Grenville and

Wentworth.

Gnaphalium polycephalum, Michx. Common in open places and very

abundant at Hamilton's Farm, amongst grass in the

fields.

Antennaria plantaginifolia, Hook. On gneiss rocks. Huckleberry Ra-

pids, and on a small mountain near Silver Mountain.

* Cirsium lanceolatum, Scop. About clearings at Bevin's Lake, and

Hamilton's Farm.
" muticum, Michx. Swamp near Hamilton's Farm ; F. 2nd

September.

* " arvense, Scop. (Canada Thistle). About clearings at Be-

vin's Lake and Hamilton's Farm.

Hieracium Canadense, Michx. Common on rocks and sand ; F. 9th

August.

Nabalus albus. Hook. Abundant on rocks and sand banks, in open

places ; F. 19th August.
* Taraxacum Dens-leonis, Desf. (Dandelion). Common near clear-

ings and along portage paths.
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Mulgedium leucophaeum, DC. Common about clearings and open

places on sandy soil.

LoheliaccB, (Lobelia Family).

Lobelia inflata, Linn. Common, lumber roads and open fields, Ham-
ilton's Farm.

Ericacece, (Heath Family).

Vaccinum Oxycoccus, Linn. Tamarack swamp near Hamilton's

Farm.
" macrocarpon. Ait. (Mas-ki-ki-min, Algonquin, Cranberry).

Bog or Beaver Meadow near Indian Village, Arundel

;

P. 16th July.

" Canadense, Kalm. Abundant on gneiss rocks and in

swamps ; F. 15th June, F. R. 23d July.

Chiogenes hispidula, Torr. & Gray. (Indian Tea). Abundant in

rocky and sandy woods and swamps, amongst moss
;

F. R. 25th August.

Epigaea repens, Linn. Common on sand and gneiss rocks amongst

pines near Hamilton's Farm.

Gaultheria procumbens, Linn. (Low-bush Cranberry). Very

abundant in woods and bogs, especially among young

trees ; F. August and September.

Cassandra calyculata, Don. Shores of lakes and in swamps ; F. 18th

May.

Andromeda polifolia, Linn. Tamarack swamp in Wentworth and

near Indian Village ; F. 13th June.

Kalmia angustifolia, Linn. (Wi-sa-ke-bug, Algonquin). On gneiss

rocks and in swamps ; F. iVth July.

Ledum latifolium, Ait. (Labrador Tea). Abundant on gneiss rocks

and swamps in open places ; F. 20th June.

Pyrola rotundifolia, Linn. (Ka-kis-ke-bok). Abundant, especially

at Huckleberry Rapids, amongst young poplars ; F.

23rd July.

" secunda, Linn. Common in rocky woods ; F. 9th July.

Chimaphila umbellata, Nutt. (Prince's Pine). Abundant in open

pine woods ; F. 23rd July.

Monotropa uniflora, Linn. (Anay-moos-she-moos-ki-ki, Algonquin,

said to mean the little-dog's-pipe). Common in

woods, especially on rocky hills ; F. 25th July to 11th

September.
" Hypopitys Linn. Occasionally met with in damp woods

;

F. 1th. July to 20th August.

Aquifoliacecs, (Holly Family).

Ilex verticillata, Gray. On gneiss rocks and swamps in open places
;

F. iTth July, F. R. Tth September.

Nemopanthes Canadensis, DO. (Mau-ko-ke-me-che, Algonquin).

Common on gneiss rocks, and in swamps ; F. R. 16th

August.

Plantaginacecp,, (Plantain Family).

* Plantago major, Linn. Abundant about Hamilton's Farm.
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Primulaceee, (Primrose Family).

Trientalis Americana, Pursh. (Ground Cherry). Abundant al-

most everywhere ; F. 25th June.

Lysimachia stricta, Ait. Very abundant by water side, in low place

all along the Rouge ; F. Yth August.

LentibulacecB, (Bladder-wort Family).

Utricularia vulgaris ? Linn. Abundant in a small lake near Hamil-

ton's Farm.

Scrophulariacece, (Fig-wort Family).

* Verbascum Thapsus, Linn. Clearings near Indian Village and Ham-
ilton's Farm ; F. 16th July.

Chelone glabra, Linn. Common on sand banks by water side, and

in swamps ; F. 16th August.

Mimulus ringens, Linn. Shores of the Rouge near Thompson's

clearing.

Ilysanthes gratioloides, Benth. In great abundance on exsiccated

places, Hamilton's Farm.

Veronica scutellata, Linn. On sand, in a few places, by side of the

Rouge.

Labiatece, (Mint Family).

Mentha Canadensis, Linn. Abundant in low places along the Rouge

;

F. 9th August.

Lycopus Virginicus, Linn. In profusion on sand by water side and

on rocks ; F. 5th August.

Brunella vulgaris, Linn. Common about clearings and lumber roads
f.

F. 18th July.

Scutellaria galericulata, Linn. Abundant everywhere along the

Rouge, and low places by streams ; F. 9th August.

" lateriflora, Linn. Equally abundant with the last species in

the same places.

* Galeopsis Tetrahit, Linn. Abundant about clearings near Devil's

Rapids and Hamilton's Farm.

Borraginace(B, (Borage Family).

* Cynoglossum officinale, Linn. A little in open places, Huckleberry^

Rapids.

GentianacecB, (Gentian Family).

Gentiana Andrewsii, Griseb. Common on sand by sides of the

Rouge, shores of lakes and swamps ; F. 5th August
to 11th September.

Menyanthes trifoliata, Linn. Bog near Indian Village, Arundel.

jSpocynacece, (Dog-bane Family).

Apocynum androsaemifolium, Linn. Common in open sandy places

and on rocks ; F. 10 July.

" cannabinum, Linn. Abundant on sand banks by the side

of the Rouge ; F. 18th July.

^sclepiadaceee, (Milk-weed Family)

.

Asclepias incarnata, Linn. (To-to-cha-na-bo-wakn, Algonquin). Ex-

siccated places near Indian Village ; F. 18th July.

Can. Nat. 4 Vol. VI. No. 2.
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OleacetB, (Olive Family).

Fraxinus Americana, Linn. (White Ash). Abundant in woods,

reaching a large size especially on drift ; bare of leaves

Tth October.
" sambucifoliaj Linn. (Black Ash). Common in low ground

by water side.

^ristolochiacece, (Birthwort Family).

Asarum Canadense, Linn. (Wild Ginger). In a few places on low

sandy flats.

Chenopodiacece, (Goose-foot Family).

* Chenopodium album, Linn. (Lamb's Quarters). Abundant about

the Indian Village and Hamilton's Farm.

Polygonacece, (Buck-wheat Family).

* Polygonum Persicaria, Linn. Abundant about the house at Hamil-

ton's Farm.
" aviculare, Linn. Abundant with the last species.

" sagittatum, Linn. Damp places in woods near Hamil-

ton's Farm.
" cilinode, Michx. Common, open places, borders of woods,

&c.

Rumex ? I observed a tall Dock growing by the side of the

Rouge near Silver Mountain but was unable to obtain

a specimen.

* " Acetosella, Linn. (Sheep's Sorrel.) Alsundant about

clearing and old portage paths.

Thymeleacece (Mezereum Family.)

Dirca palustris, Linn. '(Che-ba-cub, Algonquin ;) Moose-wood.

Abundant in woods on all soils ; F. 22d May.

•Urticacece (Nettle Family.)

Ulmus Americana, Linn. (White Elm.) Abundant and reaching a

large size on gneiss, limestone and drift.

Laportea Canadensis, Gaudich. Growing in dense beds on low allu-

vial soil ; F. 1st July.

Juglandacece, (Walnut Family.)

Juglans cinerea, Linn. (Butternut.) Abundant on sandbanks near the

Indian Village and Sugar Bush Lake.

Cupuliferoe. (Oak Family.)

Qercus alba, Linn. (White Oak.) Some very fine trees at Sugar-

bush and Bevin's Lakes, Montcalm, on alluvial soil.

Fagus ferruginea, Ait. (Beech.) Generally distributed through the

woods, but most abundant on gneiss forming splendid

Beech Woods in the Township of Wentworth.

Oorylus rostrata. Ait. (Wild Nut.) Abundant in moist open places.

Ostrya Virginica, Willdjj (Iron wood.) Sparingly on alluvial soil

Sugar-bush and Bevin's Lakes.

Myricacece (Sweet-gale Family.)

Myrica Gale, Linn. Abundant on the shores of Lakes and in Swamps
;

F. 24th May.
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Betulacece (Birch Family.)

Betula papyracea, Ait. (Canoe Birch.) Numerous in some places

along the Rouge above the Indian Village and spar-

ingly distributed through the woods, being seldom of

large size.

" excelsa, Ait. (Yellow Birch.) Abundant and generally dis-

tributed.

Alnus incana, Willd. (Alder.) Forming dense thickets on the shores

of all the rivers and lakes. Very tall on rocks at

Huckleberry Rapids.

SalicacecB (Willow Family.)

Salix Candida ? Willd. A little on alluvial soil, Sugar-bush Lake.

" discolor, Muhl. Sugar-bush Lake, Montcalm and Mouth of

Devil's River.

" sericea, Marshall. Mouth of Devil's River on sand.

" longifolia. Muhl. Sugar-bush Lake, common.
" lucida, Muhl. Banks of the Rouge, abundant.

Populus tremuloides, Michx. (Aspen.) Grows to a large size on

alluvial soil and is common.
" grandidentata, Michx. (Common Poplar.) Forms with the

last species and white birch dense thickets of young

trees where other trees have been removed, grows to

a good size in some places.

" balsamifera, Linn. (Balsam Poplar.) A few fine trees at

Sugar-bush Lake and small bushes up Devil's River

and Huckleberry Rapids.

Coniferce (Pine Family.)

Pinus resinosa. Ait. (Norway Pine.) On limestone and gneiss

islands. Trembling Lake, and gneiss ridge ; Lake of

Three Mountains,

" Strobus, Linn. (White Pine.) The greater part of the White

Pine of any size has been removed in this district,

but a few pine trees are scattered here and there on

all kinds of soil. Numerous at Hamilton's Farm on

sand, small trees are numerous on gneiss hills.

Abies balsamea, Marshall. (Balsam Fir.) Not very abundant, on

sand.

" Canadensis, Michx. (Hemlock.) Abundant, reaching a large

size, and often growing on bare rocks.

" alba, Michx. (Spruce.) Very abundant on gneiss hills and

sand.

Larix Americana, Michx. (Tamarack.) Forms extensive " tamarack

swamps," and scattered trees are found in every va-

riety of situation.

Thuja occidentalis, Linn. (Cedar.) Forming extensive " cedar swamps,

and pinging the shores of all lakes.

Taxus baccata, Linn. var. Canadensis (Ground Hemlock.) Abun-

dant, especially in low sandy woods.
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Aracea (Arum Family.)

Arisaema triphyllum, Torr. (Indian Turnip.) Common in moist

woods; F. 2d June.

Acorus Calamus, Linn. Sandy banks of the Rouge.

Typhacece (Cat-tail Family.)

Typha latifolia, Linn. Up the Devil's River in one place only.

Sparganium simplex, Hudson. Muddy creek near Huckleberry Ra-

pids ; F. 31st July.

NaiadacccB (Pondweed Family.)

Potamogeton (undetermined.) Abundant in the Rouge, in quiet

places.

Mismaceee (Water-plantain Family.)

Sagittaria variabilis, Engelm (Mo-sa-ka-ta-mo, Algonquin ; ArrOTT-

head.) Abundant in muddy creeks and lakes, and

along the Rouge ; F. 29th July.

Orchidaceee (Orchis Family.)

Platanthera orbiculata, Lindl. (Heal-all.) Abundant in woods

;

F. 3rd. July.
" dilatata ? Lindl. Observed in several places in the woods

;

F. 15th July.

" fimbriata, Lindl. Abundant in low swampy grounds ; F.

19th July.

Goodyera pubescens, R. Brown. Abundant in rocky and sandy

woods ; F. 20th August.

Pogonia ophioglossoides, Nutt. Numerous in bogs near Indian Village

;

F. 16 th July.

Calopogon pulchellus, R. Brown. Numerous in bogs near Indian

Village ; F. 16th July.

Microstylis ophioglossoides, Nutt. Dry hills. Huckleberry Rapids.

Cypripedium pubescens, Willd. (Moccason Flower.) Near Lake St.

Jean, Wentworth ; F. 13th June.
" acaule, Ait. On gneiss rocks and sand, common ; F. 16th

June.

Iridacece (Iris Family.)

Iris versicolor, Linn. Abundant, shores of the Rouge and lakes ; F.

26th June.

Smilacece (Smilax Family.)

Smilax herbacea, Linn. Mouth of the Devil's River, on sand, climb-

ing over bushes.

Trillium erectum, Linn. Abundant in rocky woods ; F. 18th May.
" var. album, Purch. On limestone, between Gate and

Gut Lakes, Wentworth,
" grandiflorum, Salisb. Townships of Grenville and Went-

worth, not seen beyond Gate Lake ; F. 25th May.
" erythrocarpum, Michx. Abundant in rocky woods ; F.

31st May.

Medeola Virginica, Linn. Very abundant in rocky and sandy woods
;

F. 21st June, F. R. 2d September.
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Liliacecs (Lily Family.)

Polygonatum biflorum, Ell. Common in moist woods ; F. 29th May,

Smilacina racemosa, Desf. (Au-que-co-ce-wa, Algonquin, meaning

Chip-nambo berries,) Abundant in rocky woods

;

F. 19th June.
" stellata, Desf. On sand by water-side, not common ; F.

20th June.

Clintonia borealis, Raf. Very abundant everywhere in woods ; F.

16th June.

Allium tricoccum. Ait. (Chi-kwa-kwich, Algonquin, said to mean
it makes a bad smell.) Abundant in moist places

in woods ; F. iTth July.

Erythronium Americanum, Smith, Abundant in rich woods ; F. 22d

May.

Melanthaceoe (Colchicum Family.)

XJvularia grandiflora, Smith. Abundant by road-sides in cleared parts

of Grenville ; F. 14th May.

Streptopus amplexifolius, DC. In great abundance in moist places

in woods ; F. 2d July.

" roseus, Michx. (Squaw-root.) Abundant in rocky

woods ; F. end of May.

Juncacece (Rush Family.)

Juncus articulatus, Linn. Abundant on sandy banks of the Rouge.

" tenuis, Willd. Hamilton's Farm.
" bufonius, Linn. Hamilton's Farm.

PontederiacecB (Pickerel-weed Family.)

Pontederia cordata, Linn. Very abundant in small lakes near Lake

of Three Mountains and in sheltered shallow parts of

Trembling Lake.

Eriocaulonaceoe. (Pipewort Family.)

Eriocaulon septangulare ? Withering. Trembling Lake, Lake of Three

Mountains, &c.

Cyperacece (Sedge Family.)

Dulichium spathaceum, Pers. Swampy ground near Hamilton's

Farm.

Eleocharis palustris, R. Brown, (Spike-rush.) In pools of water on

rocks, Huckleberry Rapids.

Scirpus sylvaticus, Linn. var. atrovirens (Bulrush.) Abundant sandy

banks of the Rouge.
^' Eriophorum, Michx. In pools of water on rocks. Huckle-

berry Rapids.

Eriophorum Virginicum, Linn. (Cotton grass.) Boggy margins of

small lakes near Hamilton's Farm.
Carex tenella, Schk. Abundant, growing in water, Sugar-bush

Lake, Montcalm.
" scoparia, Schk. Abundant, on sandy banks of the Rouge.
** festucacea, Schk. Sandy banks of the Rouge and Bevin'a

Lakes, Arundel.
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Carex crinita, Lam. Abundant in moist places and borders of streams

in woods.

" pedunculata, Muhl. In rich v?'oods on limestone between Gate

and St. Jean Lakes, Wentworth.
" arctata, Boott» On alluvial soil. Sugar-bush Lake, Montcalm.
" lacustris, Willd. With the last species.

" intumescens^ Rudge. With the two last species.

" retrorsa^ Schw. Sugar-bush and Bevin's Lakes, Montcalm.

Graminece. (Grass Family.)

Phleum pratense, Linn. (Timothy.) Abundant round clearings and

sandy banks of the Rouge.

Agrostis perennans, Tuckerm. Sandy banks of the Rouge.
" vulgaris, With. (Red-top grass.) Everywhere in open places

and about clearings.

Cinna arundinacea, Linn, var, pendula. Sandy banks of the Rouge.

Muhlenbergia Mexicana, Trin. Abundant on sandy banks of the

Rouge.

Calamagrostis Canadensis, Beauv. Abundant about the Indian Set-

tlement and in open places.

Poa serotina, Ehrh. Open places, Huckleberry Rapids.

" pratensis, Linn. (Common Meadow-grass.) Abundant about In-

dian Village and other clearings.

Bromus ciliatus, Linn. Abundant, sandy banks of the Rouge, and in

moist woods.

Elymus Canadensis, Linn. In moist places along lumber roads.

Milium eflfusum, Linn. On alluvial soil. Sugar-bush Lake, Mont-

calm.

Panicum microcarpon, Muhl. On sand banks, sides of the Rouge.
" pauciflorum. Ell. ? Huckleberry Rapids.

" depauperatum, Muhl. Huckleberry Rapids.

EquisetacecB (Horse-tail Family.)

Equisetum pratense, Ehrh. Abundant, wet sandy banks of the

Rouge.
" sylvaticum, Linn. With the last species.

" limosum, Linn. Abundant in shallow water at the mouths

of creeks and sides of the Rouge.
" hyemale, Linn. Sparingly in numerous localities through-

out the district, common at Hamilton's Farm.
" scirpoides, Michx. Amongst mosses on gneiss rocks in

woods.

Filices (Ferns.)

Polypodium vulgare, Linn. Principally on gneiss rocks, very abun-

dant.

" Phegopteris, Linn. Very abundant in damp woods.
** Dryopteris, Linn. Abundant in rocky woods.

Struthiopteris Germanica, Willd. Abundant in low swampy ground in

woods.
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Allosorus gracilis, Presl. On crystalline limestone near the Lake of

Three Mountains.

Pteris aquilina, Linn. Abundant amongst White Pine and in open

places.

Adiantum pedatum, Linn. In small patches on limestone and gar-

netiferous gneiss.

Asplenium thelypteroides, Michx. Rare. In rich woods, De Salaberry

West Town Line.

" Filix-foemina, R. Brown. Very abundant in moist woods.

Dicksonia punctilobula. Hook. Abundant in damp woods, in Harring-

ton, and near Hamilton's Farm.

Woodsia Ilvensis, R. Brown. On rocks on a hill, near Silver Mountain.

Cystopteris bulbifera, Bernh. Abundant on damp limestone rocks in

woods near Huckleberry Rapids, and Lake of Three

Mountains.
" fragilis, Bernh. On gneiss rocks, base of Silver Mountain,

and near Lake of Three Mountains.

Aspidium Thelypteris, Swartz. Damp woods.

" spinulosum, Swartz. Everywhere abundant.

" cristatum, Swartz. Bevin's Lake, Lake of Three Mountains^

and near Hamilton's Farm.

^* Goldianum, Hook. Abundant amongst gneiss rocks, near

Hamilton's Farm.
" marginale, Swartz. Abundant on gneiss rocks everywhere.

" aculeatum, Swartz, var. Braunii, Koch. Abundant oa

gneiss rocks and on damp logs.

" acrostichoides, Swartz. Sparingly in various localities.

Onoclea sensibilis, Linn. In dense patches in low swampy ground.

Osmunda regalis, Linn. var. spectabilis. Abundant, borders of

streams, and swampy places.

" Claytoniana, Linn. Abundant in swampy places.

" cinnamomea, Linn. Swampy places near Bevin's Lake.

Botrychium Virginicum, Swartz. Abundant in open places. Huckle-

berry Rapids and Hamilton's Farm.

Lycopodiacece (Club-moss Family.)

Lycopodium lucidulum, Michx. Sixteen Island Lake.

" dendroideum, Michx. Abundant in rocky woods.

" clavatum, Linn. Abundant in rocky and sandy woods^

" complanatum, Linn. Common in woods.

Musci (Mosses.)

Sphagnum cymbifolium, Dill. Forming the bogs called Beaver-

meadows,
" acutifolium. Ehrh. On gneiss rocks in open places.

Dicranum interruptum, Br. and Sch. On boulders near Bevin's Lake.

" scoparium, Linn. On gneiss rocks on a small mountain

near Silver Mountain.
" Drummondii, Mull. Near Sugar-bush and Balsam Lakes

Montcalm.



136 Catalogue of Plants collected in the

Dicranum Scottianum, Turn. (Fert.) Sixteen Island Lake, Montcalm.

Leucobryum glaucum, Hampe. In large clumps on gneiss rocks

amongst pines. Sixteen Island Lakes.

Polytrichum commune, Linn, (Fert.) Abundant in wet places and

on moist rocks.

" formosum, Hedw. Near Chain Lake, Montcalm.
" juniperinum, Hedw. (Fert.) Near Chain Lake, Montcalm,

and on gneiss hills on the Rouge.

Bryum roseum, Schreb. Abundant everywhere in woods.

" Wahlenbergii, Schreb. (Fert.) Wet clayey places in woods

and clayey banks of the Rouge, Arundel, 30 Tune.

Mnium affine, Bland. On decayed logs near Chain and Sugar-bush

Lakes, Montcalm.

" hornum, Hedw. Chain Lake, Montcalm and Huckleberry

Rapids, De Salaberry.

** orthorhynchum, Brid. (Fert.) Huckleberry Rapids, De Sala-

berry, July.

" punctatum, Hedw. Abundant in streams and wet places.

^' Drummondii, Br. and Sch. (Fert.) On limestone between

Gut and Gate Lakes, Wentworth.
" spinulosum, Bry. Europ. Near chain Lake, Montcalm.

Bartramia pomiformis, Hedw. (Fert.) Abundant on both gneiss and

crystalline limestone rocks, near Lake of Three

Mountains.
" fontana, Brid. On limestone rocks near water, Huckle-

berry Rapids.

Funaria hygrometrica, Hedw. (Fert.) On rocky places which have

been burnt over; in great abundance.

Fontinalis Frostii, Sulliv. Abundant in a stream running into Sixteen

Island Lake.

Dichelyma capillaceum, Bry. Europ. On dead sticks in water

Sugar-bush Lake.

Anomodon obtusifolius, Br. and Sch. Abundant everywhere on trunks

of trees.

Platygyrium repens, Bry. Europ. On tree trunks, decayed logs, &c.

Sugar-bush Lake.

Neckera pennata, Hedw. (Fert.) Abundant on trunks of growing

cedars.

Climacium Americanum, Brid. Abundant in wet places in woods.
" dendroides, Web. and Mohr. By the sides of streams in

woods, Montcalm.

Hypnum triquetrum, Linn. (Fert.) Everywhere in woods on the ground

and fallen trees.

" splendens, Hedw. Very abundant with the last species.

" Schreberi, Willd. Abundant in woods on gneiss hills.

" fluitans, Linn. Bevin's Lake, Montcalm.
^' Crista-Castrensis, Linn. Very abundant in damp woods.
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Hypnum reptile, Michx. (Fert.) Mixed with Platygyrium repens on

decayed logs, &c.. Sugar-bush Lake.

" curvifolium, Hedw. (Fert.) Sugar-bush Lake, &c., Montcalm,

" Haldanianum, Grev. On boulders, near Bevin's Lake, Mont-

calm,

" rutabulum, Linn. Chain Lake, Montcalm.

Hepaticce (Liverworts.)

Marchantia polymorpha, Linn. (Fert.) Everywhere round burnt

clearings on the ground.

Fegatella conica, Corda. In damp woods on mosses. Sugar-bush

Lake, and on limestone rocks in woods near Huckle-

berry Rapids.

Jungermannia —— ? Abundant on tree trunks.

Trichocolea Tomentella, Nees. Hamilton's Farm.

Lichenes (Lichens.)

Usnea barbata, Fr. var. pendula. Everywhere hanging from the

branches of the conifers.

Petigera aphthosa, Hoffm, (Infert and Fert.) Pine woods near Thomp-

son's clearing.

" polydactyla, Hoflfm, (Fert.) Common in woods on mosses

Sticta pulmonaria, Ach. (Tripe-de-Roche.) Pine woods, near

Thompson's clearing.

Parmelia caperata, Ach. Abundant on trunks of pine and stones.

Cladonia pyxidata, Fr. (Fert.) (Cup- lichen.) Abundant on stumps

and decaying trees.

" gracilis, Fr. (Fert.) (Red cup-lichen.) Everywhere on de-

caying logs and stumps.

" furcata, Floerk. (Fert.) Pine woods near Thompson's clear-

ing.

" rangiferina, Hoflfm. (Rein-deer Moss.)
" " var. sylvatica Fl. On a gneiss hill in woods.
" " var. alpestris, Fl. Abundant on rocks in open

places.

Umbilicaria hirsuta, Ach. On a gneiss hill near Silver Mountain.

Agaric.

Clavaria (probably C. fragilis. Destroyed in drying.) Very abundant,

covering the ground for many yards, September 18th.,

woods near Lake of Three Mountains.

Note.—This Catalogue was completed in the summer of 1859, and a

copy containing much more elaborate notes than those above, which I

transmitted for publication at the beginning of February last by the

Steamer " Hungarian," was lost on board that unfortunate vessel.

London, May 16, 1860.
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ARTICLE IX.

—

Notes on the Geology of Murray Bay—Lower

St. Lawrence. By J. W. Dawson, LL.D., F.G.S.

{Read before the Natural History Society.)

f-
^3: :^^" ""^^'fmMIuM '~

Fig. 2.

Coast near LEcorche. See p. 141.

Murray or Mai Bay on the nortli side of the River St. Law-

rence, and about 90 miles below Quebec, is well known as a

place of resort to summer tourists and sea bathers, and has not

been unvisited by geologists. In 1822, Dr. Bigsby, one of the

earliest explorers of Canadian geology, and still in his green old

age a prominent member of the Geological Society of London,

spent a few days at this place, and published a most interesting

and graphic account of its topography and geology, in Silliman's

American Journal.* In 1831, Capt. Baddely published in the

Transactions of the Literary and Historical Society of Quebec,

an account of the neighbouring Bay of St. Paul, with a notice of

the earthquakes which appear to visit this district more frequent-

ly than any other part of Canada.f In 1849 the steps of our

Provincial geologist were directed thither, in consequence of a

fabulous report of the discovery of coal at Bay St. Paul ; and a

short but clear and accurate account of the structure of this part

of Canada appeared in the Report of the Survey for that year.

Learning from these previous observers, that the locality is of

much geological interest, I determined in visiting it for a few

days in the past summer, to pick up such gleanings as my prede-

* Vol. 5, 1822.

t Quebec Transactions, vol. II. See also paper by the author on the

earthquake of 1860. Can. Nat., vol. 5.
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cessors might have left, and in this I was greatly aided by one

of my students, Mr. R. Ramsay of Montreal, who happened to be

spending his vacation there.

The features of the place have been admirably described by

Dr. Bigsby and Sir "W". E. Logan, so that a very few remarks on

this subject may suffice here. In approaching the bay from the

west, the voyager passes along the base of lofty cliffs crowned by

forests and broken by a few wooded ravines, down which little

brooks dash to the shore. Near the termination of this wall of

cliffs, and at the base of a steep ascent leading to a gap separat-

ing the last outlier of rock from the main mass, stands the steam-

boat pier. Ascending the rising ground above the pier, and

passing to its northern side, one sees in the foreground a

row of cottages extending along the western side of the bay,

whose waters at high tide rise close to the low bank, and when

they recede leave an immense flat of sand and boulders, across

which stretch the long brush weirs of the fishermen. Beyond are

seen the sides of the bay rising into terraced hills and converging

toward the mouth of the Murray Bay River, where concealed by

trees are the church and village of Mai Bay ; and still farther the

eye can trace the deep valley of the river winding among high

wooded hills, that rise one over another in the blue distance. It

is a beautiful spot, well worthy of taking a leading place among

the summer resting places of our worn and wearied citizens.

The general geology of Murray Bay may be thus sketched.

The higher hills consist of rocks of the Laurentian System, the

oldest strata known to geologists ; and in some places as at the

high cliffs before mentioned, and at Cape Heu on the opposite

side of the bay, these come boldly down to the shore. In other

places the coast cliffs and reefs are Lower Silurian, and abound

in marine fossils, and these beds in some places mantle the hills

to a considerable height, and run a long way up the valley of

the river. The terraces of sand and gravel along the sides of

the bay, and the deep clay of the river valley, are of Post Plio-

cene date, and contain shells^ identical in species with those now
living in the Gulf of St. Lawrence. I shall notice these forma-

tione in their order.

1. Laurentian System,

These venerable rocks, ancient above all others, are admirably

exposed in the coast cliffs above mentioned, and in several other
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places in tlie vicinity of the bay, but they present a strange and

puzzling aspect to the observer. Proved by the investigations of

Logan and Hunt, to have once been sedimentary rocks, they

have been so changed by heat and chemical action, that they re-

tain no resemblance to the sands, clays, and limestones, of which

they were originally composed. They now appear as beautifully

crystalline layers, which have when in a yielding and flexible con-

dition, been bent and crumpled as if for long ages they had been

kneaded by the hands of Titans, so that it is diflBcult to form any

conception either of their original nature or arrangement. The

greater number of rocks are eloquent to the geologist ofthe history

of hfe in past periods of the earth, but these Laurentian beds pre-

serve an obstinate silence, only hinting in their flakes of graphite

and their crystalline limestones, that they have a story which they

cannot be persuaded to tell. Still they aff'ord very instructive

examples of the changes which may be eff"ected by metamorphism

in aqueous sediments, and they abound in interesting and curious

crystallized minerals. In the high cliff" commencing immediately

west of the pier, they are well exposed ; and at this place the or-

der of succession is as follows, apparently in ascending order,

though these beds are here so often inverted that little reliance

can be placed on apparent superposition.

1. Gneiss of various colours and qualities, with both lime and

potash felspars, and containing beds of mica slate, with large no-

dules of garnet, around which the beds bend as if the garnets

had originally been foreign masses or pebbles. In some

places these beds hold bands or dykes of a coarse-grained red

felspar. These gneissose beds are of great thickness and occupy

the greater part of this long range of cliff's. They reappear on

the opposite side, at and beyond Cape Heu.

2. White quartz rock, perfectly compact, with thin bands of

hornblendic and micaceous schist, and in the upper part with

some crystals of flesh-coloured felspar. This bed or a similar one

appears on the opposite side of the bay on both sides of Cape Heu,

where in one place it immediately underlies the Silurian beds, as

has been observed by Sir W. E. Logan, but it is clearly a member
of the Laurentian series.

3. Impure crystalline dolomite, and light-coloured laminated

serpentine. These are only a few feet in thickness, and in some

places seem reduced to a few inches. Being the softest part of

these rocks, they form a depression in the cliff or reef, and are

often hidden by gravel or rubbish.
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4. Gneiss as before.

5. Black hornblendic slate with films of mica on the planes of

cleavage or bedding.

On the opposite side of the bay the gneiss rises into the high and

rugged promontory of Cape Heu, in which a great thickness of

this rock is exposed, presenting a succession of hard angular ridges,

and having its strike nearly in the direction of the shore or S. 25°

W. (see Fig. 1). Cape Heu rises through Silurian limestones which

appear on both sides of it and inland. On the west side after an

interval occupied by the Silurian beds, the gneiss reappears with

a high dip to the N. W., and containing thick veins of led fel-

spar. In tracing it along the shore it becomes nearly horizontal.

I'leonem t:Hiu

W Fig. 1. B

(a) Silurian, (b) Laurentian.

and then dips to the north, and finally becomes vertical and

much contorted. Here it contains a vein or bed of coarse grained

granite. Next appear mica and hornblende slates, the former with

garnets and having a strike S. 20° W. to S. 30^ W : then after

a space of 150 yards without section, white quartz rock 45 feet

thick, and in a vertical position, and succeeding this gneiss with

bands apparently of crystalline limestone 4 feet, coarse crystalline

dolomite and serpentine 10 feet, and gneiss 4 feet ; after which

these rocks are concealed by the Silurian beds, resting on them

unconformably.

Westward of Cape Heu the quartz rock again appears, and

seems here to overlie the gneiss, and no other beds appear be-

tween it and the Silurian rocks, which here appear in great

mass, forming the conspicuous clifi* of L'Ecorch^. West of this,

and toward Cape Baleine, the shore runs nearly in the junction of

the Laurentian and Silurian, the alternate appearance of which at

the several points and capes, gives a confused appearance to the

coast section, increased by the fact that the Silurian beds are bent

into an anticlinal fold near the junction, and that dislocation and

denudation have moulded the Laurentian into such irregular

forms. Fig. 2 represents a portion of the shore looking east.

The Silurian rocks are shaded and appear in the foreground, in a

reef dry at low water, and in the cliff of L'Ecorche. The Lauren-
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tian forms irregular masses in the middle ground, and Cape Heu
presents its bold front in the distance.

2. Silurian System,

These rocks rest unconformably on the old gnarled Laurentian

beds, and are here sandy in the lower part, simulating the ap-

pearance of the Potsdam sandstone, seen in a similar position fur-

ther west. A little higher they assume the aspect of Calcareous

sandstones, and these are overlaid by limestones capped by dark

calcareous shales. We thus have a series which at first sight

might be supposed to be a miniature representation of the whole

lower Silurian of Canada, from the Potsdam sandstone to the

Utica slate. According to Mr. Uillings, however, the fossils of

these beds belong to the middle part of this series, between

the Chazy limestone and Trenton limestone, so that here the older

members of the Lower Silurian series either do not occur or are

represented only by a few feet of sandstone, nearly destitute of fos-

sils. This corresponds with a conclusion arrived at by Sir William

Logan, as the result of very extensive observation, that in the early

part of thfe Silurian period, the old Laurentian shore running

along the north of Canada was sinking beneath the sea, which was

gradually carrying the newer deposits further and further up its

sides, so that the older beds are often concealed from view. The sub-

sidence must have been greater in some places than in others, or

the upper deposits have in some places been more removed by

subsequent denudation, for while in the middle of Canada near

the confluence of the Ottawa, the series is complete, both to the

westward and eastward the older members of the Silurian series

are concealed. I was much struck with this lately at Madoc in

Upper Canada, where the junction of hard slaty rocks of the Lau-

rentian series with a Lower Silurian limestone is well seen. The

latter under the limestone presents a shattered and weathered sur-

face that must have long endured the action of the elements,

while the limestone, a mass of fragments of shells and corals, con-

tains irregular fragments of the older rock, and has filled up the

crevices of the latter with whole and broken Orthoceratites, and

other shells, which lie just as the wave threw them in. It re-

quires scarcely any imagination in such a place to fancy one's self

standing on the old Laurentian shore, and watching the bright

billows hurling their load of shells and fragments against the

shore, and year by year reaching higher and higher on the land,
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and covering more and more of it with the spoils of the sea. In

such a place the geologist longs to find some indication of the in-

habitants of that early land. What trees rustled in the breezes

that blew over that ancient sea? What animals roamed along

the coast to feed on the dead cuttle-fishes as they were thrown

on shore ? No fragment of leaf or bone has yet told any tale of

them. To find such remains would be a strange and startling

discovery. Not to find them, is in some sense stranger still, for

with so long a range of Lower Silurian shore as exists in Canada,

it almost implies that the old Laurentian land was void and deso-

late, that in penetrating backward into geological time, we have

reached a land and a period in which no creative fiat had gone

forth to people the dry land. But we must not yet believe this

on merely negative evidence, and must still search for the remains

of such primeval life.

But to return to Murray Bay, the Silurian rocks are well seen

at L'Ecorch^, the section at which place has been given in some

detail by Sir W. E. Logan. They are repeated on the coast east

of Cape Heu, and are also seen on the west side of the bay inside

the pier, near Little Mai Bay, and in various places on the hill

sides, and on the Murray Bay River. From all these exposures,

the following series of beds may be ascertained. The names of

the fossils are given as determined by Mr. Billings, who has kind-

ly examined them, and the series is descending.

L Black bituminous flaggy limestone and shale, not rich in

fossils. This is best seen at the cove east of Pt. Heu, and in

places on the west side of the bay. The following fossils were

collected, principally at the former place, Orthis testudinariaj

Conularia trentonensis, Discina, n. s., SerpiiUtes, n. s., GraptoU-

thus, Straparollus, Orihoceras.

n. Gray and black limestone in thin uneven layers, and often

coarse and sandy. It abounds in fossils and is well exposed some

distance east of Cape Heu, also in the cliff at L'Ecorche, and in

various places on the west side of the bay. The following fossils

were collected. They are mostly species characteristic of the

Trenton limestone.

Stenopora Jibrosa. BelleropJion hilohatus.

EeceptacuUtes JSFeptuni. Murchisonia.

Glyptocrinus, Orthoceras Murrayi.

Cyrtoceras ?

Orthis pectinella .
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StropTiomena alteniata, Trinucleus concentricus.

Leptaena sericea, Asaphus platyc&pTialus,

Ambonychia radiata. Bronteus lunatus,

Modiolopsis nasuta. Calymene BlumenhacMi.

Cyrtodonta, n. s. Encrinurus.

Dalmanites.

III. Hard arenaceous limestone and calcareous sandstone.

This forms the greater part of the cliff at White Point, immedi-

ately within the pier, and the lower part of the high cliff at L'Ecor-

che. It is less distinctly seen east of Cape Hen. The sand in

these beds is beautifully rounded as if by long attrition on the

shore, and occasionally there are pebbles giving some beds the

character of conglomerate. The following fossils were found, but

the hardness of the beds rendered it impossible to procure perfect

specimens.

Stenopora fibrosa.

Columnaria alveolata.

Petraia.

Glyptocrinus.

Vanuxemia Montrealensis.

Pleurotomaria staminea.

P
Orthoceras Bigshyi.

recticameratwrn.

Illaenus glohosus.

IV. Thin bedded and somewhat nodular dark gray limestone.

Best seen at L'Ecorche ; also east of Cape Heu, and in the cliff

inside the pier, at the base near the west side. This bed

abounds in Leperditia, apparently L. amygdalina and another

species. It also contains Strophomena alternata, Modiolopsis

nasuta, and a Pleurotomaria.

V. Hard gray quartzose sandstone with calcareous cement and

bands of coarse sandy limestone. At L'Ecorche, also east of Cape

Heu, in the cliff inside the pier, and at Little Mai Bay on the

beach. The fossils are

Tetradium fihratum.

Lingula eva. iV. s,

Phynconella.

Pleurotomaria.

Murchisonia.
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VI. Soft gray and dark gray laminated sandstone, seen at most

of the places above mentioned. The gap through which the

road passes upward from the pier, has been excavated in these

soft beds. In the lower part of these beds there appears in one

or two places a layer of coarse calcareous sandstone, holding

fragments of the Laurentian quartz rock. This lowest bed at

Pt. Baleine contains large specimens of Orthoceras, probably 0.

Bigsbyi, The soft sandstones abound in cylindrical marks,

seemingly casts of worm tracks. They also contain fragments

of carbonaceous matter, probably the remains of sea weeds. The

only shells found in them were small fragments of Linyula, and

a little Pleurotomaria^ which may either belong to a new species

or be a young individual of one already known.

The following is a detailed section of the lower part of the

above series as it occurs in the east side of L'Ecorche. The order

is ascending, or the reverse of that in the foregoing general sum-

mary.

Laurentian Series.—The upper part of this, at this place, is the quartz

rock before mentioned, with a high dip to the westward. It rests on gneiss,

and in the bank or cliff is seen to have the Silurian beds unconformably

superimposed.

Silurian Series.—These dip W. 10^ N., or nearly in the same direc-

tion with the Laurentian rocks, at an angle of 10°, and consist of the

following beds :

—

ft. in.

("1.) Gray and dark gray sandstone with worm burrows, thick-

ness estimated 12

(2). Flaggy calcareous sandstone with a dark bed containing fu-

coids?attop 5

(3.) Softer sandstone with dark coloured bands, very fucoidal in

upper part 4 6

(4.) Hard calcareous sandstone 2

(5.) Coarse sandy limestone light gray, with many large Lingulae

(L. eva, Billings) and Tetradium 4

(6.) Gray and dark sandstone with worm burrows and fucoids
;

Murchisonia, Tetradium and Pleurotomaria 7

(7.) Hard gray sandstone divisible into thin flags 2

(8.) Thick bedded calcareous sandstone 4

(9.) Dark gray calcareous sandstone, Murchisonia &ti^ Tetradium, 1

(10.) Similar bed but very coarse 6

(11.) Hard gray limestone, ilfwrcAtsonta and Pleurotomaria 1 10

(12.) Hard gray brecciated or nodular calcareous sandstone 5

(13.) Thin bedded, nodular dark gray lunestone full of Leper-

ditia .,,, , 5

Can. Nat. 6 Vol. VI. No. 2.
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(14.) Similar limestone, Leperditia less numerous, also Stropho-

mena and Modiolopsis 6

(15.) Hard arenaceous limestone and calcareous sandstone, with

little vermicular cylinders in one bed, and fragments of

Pleurotomaria, &c., entire 20

The above bed belongs to the lower part of division 3, of the pre-

vious general section, and above it there appears in the cliff

a considerable thickness of similar beds capped by the beds

of division 2, with some of the Trenton fossils enumerated in

the list attached to that division. 60 feet or more.

When these Silurian rocks were deposited, the older Lauren-

tian series must have been much in its present state. It formed

a broken and indented coast lower than the present shore ; but

its beds were as hard and crystalline, and perhaps as much con-

torted as they now are. The sea beat against it as now, and this

for a very long time ; for the deposition of the Silurian sand-

stones was slow, as is evidenced by the thoroughly rounded

grains of sand of which many thick beds are composed, and

which indicate the toil of the waves for long ages on the Lauren-

tian shore, first, in breaking up its hard masses, then in grinding

these fragments and polishing them into perfectly rounded forms.

In the sandstones of some later formations, as for instance in the

carboniferous sy£'\em, the grains are usually angular, but in the

Lower Silurian, (and in conversation with Sir Wm. Logan, I find

that he has elsewhere observed this appearance,)time has been given

carefully to round and polish every grain. In modern times we

see such purely silicious and polished sands only on clean beaches,

where few remains of plants or animals are allowed by the waves

to remain, and perhaps this is connected with the absence of land

remains in these old beds. I had at first suspected from the forms

of these grains of quartz, that they might be concretionary like

those in some green-sand deposits, but microscopic examination

shows that they are not of this character, and discloses among

them occasional grains of felspar and other minerals in the same

rounded condition.

The Silurian beds are not themselves undisturbed. They rise

sometimes with steep dips up the sides of the hills, and have been

thrown into anticlinal ridges. At one place near Little Mai Bay,

they run in a vertical position along the shore parallel to the older

series. ITere at high tide nothing is seen but the cliflf of Lauren-

tian rock, but at low tide a wide shore covered with boulders is

laid bare, and stretching along this are seen the edges of the ver-
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tical Silurian beds, which have been cut down to the sea level,

while their sturdier Laurentian neighbours tower above them in a

precipice 200 feet high, (Fig. 3.) On the sides of the bay the

Silurian beds in some places reach up the sides of the hills to a

Fig> S.

Section near Little Mai Bay.
(a) Lower Silurian.

(6) Laurentian.

height of 300 feet, and they are seen here and there in the valley

of the Murray Bay River, as far as the lakes whence it flows. In

some places rugged and wasted patches of them are seen cling-

ing to the sides of the Laurentian steeps, just as they have been

left by the waves of the receding sea when it last took its depart-

ure from the land, at a comparatively modern period of geologi-

cal time.

From the date of the Lower Silurian to the later tertiary pe-

riod, embracing by far the greater part of the earth's geologi-

cal history, at Murray Bay, as in many other parts of Canada, no

geological records remain. We therefore next turn to the

Post-Pliocene Deposits,

On the west side of the bay, the Silurian rocks of White Point,

immediately within the pier, and which have already been so

often mentioned, form a steep cliff, in the middle of which is a

terraced step marking an ancient sea level. At the end nearest

the pier the sea has again cut back to the old cliff, leaving merely

a narrow shelf ; but toward the inner side this shelf rapidly ex-

pands into the sandy flat along which the main road runs, and

which is continuous with the lower plain extending all the way to

the head of the bay. In this flat the upper portion of the Pleis'

tocene deposit seems to consist principally of sand and gravel,
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resting on stony clay. In the former, "whicli corresponds to tlie

Saxicava sand of Montreal, I found only a few valves of Tellina

Groenlandica, whicli is still the most abundant shell on the mod-

ern beach. In the latter, corresponding to the Leda clay, which

is best seen in some parts of the shore at low tide, I found a num-

ber of deep water shells of the following species, all of which ex-

cept Spirorbis spirillum and Aphrodite Groenlandica have been

found in these deposits at Quebec and Montreal.

Fusus tornatus,

Trophon scalariforme*

Margarita helicina,

Pecten Jslandicus*

Tellina proxima<,

Saxicava rugosa.

Aphrodite Groenlandica,

Balanus Hameri.

Spirorbis spirillum^

Serpula vermicularis.

These shells imply a higher beach than that of this lower flatj

which is not more than 30 feet above the present sea level. Ac-

cordingly above this are several higher terraces, the heights of

which on the west side of the bay I measured roughly with a

pocket level. The second principal terrace, which forms a steep

bank of clay some distance behind the main road, ia 100 feet in

heifi-ht, and is of considerable breadth, and has on its front in some

places an imperfect terrace at the height of 77 feet. It corres-

ponds nearly in height with the shoulder over which the road from

the pier passes. Upon it in the rear of the property of Mr. Du
Berger, is a little stream which disappears under ground, prob-

ably in a fissure of the underlying limestone, and returns to the

surface only on the shore of the bay. Above this is a smaller

and less distinct terrace 132 feet high. Beyond this the ground

rises in a steep slope, which in many places consists of calcareous

beds, worn and abraded by the waves, but showing no distinct

terrace ; and the highest true shore mark which I observed, is a

narrow beach of rounded pebbles at the height of 326 feet. This

beach appears to become a wide terrace further to the north, and

also on the opposite aide of the bay. It probably corresponds

with the highest terrace observed by Sir W. E. Logan, at Bay St.

Paul, and estimated by him at the height of 360 feet. These two
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principal terraces at Murray Bay, correspond nearly with two of

the principal shore levels at Montreal, as noticed in my former

paper on the Post Pliocene deposits,* in which it will be seen

that in various parts of Canada, two principal lines of old sea

beaches occur at about 100 to 150 feet, and 300 to 350 feet above

the sea, though there are others at diflferent levels. To these I

have now to add an observation made last summer at Upton, in

the Eastern Townships, where I saw in a cleft of the limestone

quarried there for copper ore, a deposit of comminuted mussel

shells, and entire valves of Tellina Groenlwidica^ Saxicava ru-

gQsa, and Mya arenaria, lying just as the surf drove them into

the fissures of this old reef, when th-e sea stood more than 300

feet above its present level. Guyot remarks in his late paper on

the Appalachian mountain system,f that a depression of 140 feet

would convert the whole of New England, and the eastern part

of Lower Canada into an island ; so that when the sea stood at the

level of this highest beach at Murray Bay, the hills of New Eng-

land, of the Eastern Townships, and of Gasp^, formed a long

rocky island, separated from the similar masses of hills to the

west and south-west, by straits 30 fathoms deep, and all the plain

of the St. Lawrence was a sea with but a fevr rocky islets pro-

jecting from it here and there. These stupendous changes be-

long to the later geological history of Canada, and its re-eleva-

tion into dry land belongs to the beginning of the modern period

of geology. In the valley of the Murray Bay River, there are

evidences of less important but interesting processes attending

this re-elevation of the land.

In the Pleistocene period the valley of the river has been filled,

almost or quite to the level of the highest terrace, with an en-

ormously thick mass of mud and boulders, washed from the land

and deposited in the sea bed during the long periods of

newer Pliocene and Pleistocene submergence. Through this

mass the deep valley of the river has been cut, and the

clay, deprived of support and resting on inclined surfaces, has

slipped downward, forming strangely shaped shelves, and outly-

ing masses, that have in some instances been moulded by the re-

ceding waves, or by the subsequent action of the weather, into

conical mounds, so regular that it is difficult to convince many of

the visitors to the bay that they are not artificial. Sir W. E.

* Canadian Naturalist, Vol. 11.

t Sillimaji's Journal.
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Logan in "his report aboye referred to, has in my view given the

true explanation of these mounds, which maybe seen in all stages

of formation on the neighbouring hill sides. Their effect to a

geological eye is to give to this beautiful valley an unfinished as-

pect, as if the time elapsed since its elevation had not been suffi-

cient to allow its slopes to attain to their fully rounded contour

;

but this appearance is no doubt due to the enormous thickness of

the deposit of Post-pliocene mud, to the uneven surfaces of the

underlying rock, and possibly also in part to the earthquake

shocks which have visited this region.

My subject in this paper has been the geological history of

Murray Bay, but its modern natural history is not without at-

traction. Its varied surface and formations afford a copious flora.

Its abundant sea weeds have been already noticed in this Journal

by Mr. Kemp. The beautiful white porpoises that sport in its

waters, and a variety of interesting fishes may be well studied

here. The marine invertebrates are not very abundant, and the

rocky nature of the bottom and rapid tidal current, render dredg-

ing difficult and dangerous, but many interesting forms charac-

teristic of the upper ranges of the St. Lawrence estuary occur.

Even the ethnologist may find something interesting in the pecu-

liarity, of a colony of Scotsmen, isolated by the neglect of their

countrymen, and changed in the course of two generations, in

language, manners, and religion, into French Canadians.

Description of the new species of Lingvla referred to in th£ fore-

going paper. By E. Billings.

LiNGULA Eva.—(Billings.)

Description.—Shell from 1 to 1 ^ inch in length, greatest width

near the front margin, thence gradually tapering with nearly

straight sides until within one fourth of the length from the beak,



Reviews, 151

from which point the sides rapidly converge to the beak ; apical

angle about 90° ; both valves rather convex along the middle,

thence descending with a flat or gently convex slope to the sides

and front margin. Surface with distinct sub-imbricating con-

centric ridges and fine striae, and when partially exfoliated obscure

longitudinal striae are visible.

The width at one fourth the length from the beak is usually

one fourth less than it is at one sixth the length from the front

margin. The following are the measurements of a specimen of

the ordinary form.

Length, 12^ lines.

Width at 3 lines from beak, 6^ lines.

Width at 2 lines from front, 9 lines.

The largest specimen found measures nearly one inch and a

half in length.

The proportions vary somewhat in different individuals. The
species is about the size of L. quadrata but differs therefrom in

being narrowed from the front upwards.

Formation and Locality/.—Murray Bay ; in rocks which appear

to represent the Black River formation.

Collector.—This fine species was discovered by Dr. J. W. Daw-

son.

REVIEWS AND NOTICES OF BOOKS.

The limits of exact science as applied to History.—An inaugural

lecture delivered before the University of Cambridge, by the

Rev. C. Kingsley, M.A., Professor of Modern History.

Mr. Kingsley, the well known and truly distinguished author

of Alton Locke, Hypatia, Westward, Ho ! and other works of

fictitious literature, has lately been appointed to succeed, in the

chair of Modern History in the University of Cambridge, the late

justly esteemed and eminent thinker and critic Sir James Ste-

phens. That he will fill this chair with honor to himself and to

the University is not doubted by those who are acquainted with

the historical character and philosophical tendency of his numer-

ous and delightful writings. He belongs to that school of men
in the Church of England, now known as the " Broad Church,"

and his name has long been associated with liberal ideas of reli-

gion, politics and education. He has always been forward to pro-
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mote as well to advocate the education of the people in the high-

est and best sense of that term. Along with Maurice and Ruskin

he has taken an active part in conducting the studies of the

Working Men's College, and now that his zeal and abilities have

obtained, we believe from the imperial government, a position

which, in modern times, is regarded by its fortunate possessors

with just pride, we may expect from his pen works of a more

mature and, it may be, of a better order of literature than any he

has yet published. This inaugural lecture is a promise of what

may be expected from him in the course of his historical prelec-

tions. To the phenomena of human life in all its complex rela-

tions he would apply, as a method of investigation, the principles

of strict induction as opposed to the methods of theory and ab-

stract philosophy. He plainly opposes himself to the apparent

tendency of modern scientific philosophy, which aims at reduc-

ing social life and progress to the rank of phenomena which are

the result of fixed and inevitable laws. Our author insists on

the limitation of the idea of law, so justly applicable to the exact

or physical sciences, in its application to historical questions. In

the treatment of these he would introduce the higher factors of

an all-pervading providence and a moral free agency in man.

While he recognises in social life, as well as in physical pheno-

mena, order and progress, he yet regards these as results not so

much of fixed and inevitable laws as of a direct divine agency

and the moral afi'ections of individual men. In history he would

search for efi'ective rather than final causes, is content to see God

working everywhere without impertinently demanding of him

a reason for his deeds, he would have students to study in a frame

of mind equally removed from superstition on the one hand and

necessitarianism on the other. He fears not to confess natural

agencies, but neither is he afraid to confess those supernatural

causes which underlie all existence, save God's alone. This lec-

ture is admirable as well for its lucid and profound thought as

for its plain common sense.

The Life of William Scoreshy, M.A., D.D., F.E.SS.L. and

E.^ <kc.—^By his nephew, R. E. Scoresby Jackson, M.D.»

&c. London : T. Nelson & Sons. Montreal : B. Dawson

& Son.

This book has been compiled from an autobiographical sketch

of the early days of the subject of it, written in the Green-
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land seas between the years 1821 and 1823, interspersed with

brief annotations by the author. The object of the book is to

place concisely before the reader the history of one who was re"

markable for singular activity of mind and acute observation,

who in early life enlarged the sphere of his scientific researches

by repeated voyages, was the first to make an accurate survey of

the east coast of Greenland, who penetrated further into the arctic

seas than any of his contemporaries ; a philosopher whose acute

intellect embraced some of the subtlest subjects of physical science.

Dr. Scoresby was the first to draw renewed national attention to

arctic exploration. His volumes published in tiie early part of

the century on the arctic regions were esteemed at the time of

the highest value both in the departments of Geography and Na-

tural History, That, however, for which the subject of this me-

moir is so justly celebrated is his researches and discoveries in mag-

netism. To the last he continued to be a zealous investfgator into

the phenomena of this subtle and curious force. To his labours

we are indebted for most valuable improvements in the Mariner's

Compass. The Admiralty Compass was the fruit of his unrequited

genius, and but for an act of meanness on the part of the Admi-

ralty board, should have been called the " Scoresby Compass."

To the position and arrangement of the Compass in iron ships, he

devoted the latter days of his life, and by a series of beautiful ex-

periments demonstrated the magnetic character of such ships

leaving little more to be desired for the practical purposes of navi-

gation. After spending several years in the Greenland whale

fishery, Dr. Scoresby took orders in the Church of England,

and was successively Chaplain of the Mariner's Church, Liver-

pool, Vicar of Bradford and lecturer in Upton. His piety was

deep and sincere. A zealous philanthropist, he devoted his time

and attainments for the public good. His life is one of singular

and pleasing interest, and its history is told with simplicity, truth-

fulness and affection.

Manual of Modern Geography^ Mathematical, Physical and Po-

litical^ on a new plan, embracing a complete development of

the rivej- systems of the globe.—By the Rev. Alex. Mackay,

A.M., F.R.G.S. Wm. Blackwood & Sons, Edinburgh.

B. Dawson & Sons, Montreal.

" The Manual is marked by the prominence it gives to the phy-

sical geography of our globe. The second part is wholly devoted
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to this, and very ably executed. It gives a general view, with

valuable tables of the chief elements, of the physical aspects and

constituents of the world at large. But the physical geography

of every particular country is also fully given, and in close con-

nection with the political, or rather intermingled with it. But

perhaps the characteristic feature in the plan is the full develop-

ment of the river system, and the giving all the towns in connec-

tion therewith. It is but lately that this has been even partially

attempted, and in no other work is it more than imperfectly, and

to a limited extent, carried out. In this manual it is exhibited in

singular completeness,—in the minutest details, and to the wid-

est extent. The river basins of every country are given, the area

of the basin, and the length of the principal river,—all the tribu-

taries of this river, with their aflBaents, and, along with this, every

city and town of any considerable size and note. The fullest at-

tention is bestowed on all the prominent aspects and objects of

the several countries. In no work that we have seen is this done

in a way so interesting and elaborate. We would specially no-

tice what is said as to the coast lines and the lakes. But, next to

the river systems, the mountain systems are most fully developed.

The great mountain ranges, with all their ramifications, are deli-

neated with such fulness and distinctness, that one is made to

feel as if from some lofty attitude he were gazing down upon

them as with eagle vision.

The various sciences specially connected with geography are,

in all their bearings on it, elaborately considered,—as geology,

mineralogy, botany, zoology, climatology, and ethnography.

Most valuable tables are given, setting before us at one view the

classes, species, number, &c., of the various objects embraced in

these sciences. In particular, ethnography, a most interesting

science, but generally all but overlooked in such manuals, has re-

ceived elaborate attention, and we are presented with all the im-

portant results of the latest researches.

Political geography, we have said, is given in its connection

with the physical, and the two branches are thus made to throw

light on each other. Statistical tables of singular value are nu-

merous, giving, in briefest space and clearest view, the area and

population of the continents, and of the several countries and

kingdoms, with their capitals. To a very full and distinct deli-

neation of the political divisions of each country, descriptive notes,

many and rich in interesting information, are appended. We



Reviews. 155

have seen nothing that gives in the same brief space so clear and

full a view of the eminent names in all branches of literature

and science as is here given in the literary lists respecting the

various countries. Statistical information of every kind is amply

given.

Such is something of the plan in its leading features, and

it is evidently such as to recommend the Manual strongly to our

notice.

The execution is very able. The work is everywhere clear and

comprehensive : lucid order, and terse statement, and minute de-

tail, prevail throughout. All is very condensed but very distinct.

Every topic embraced by the science is more or less fully noticed,

and set in the clearest light. It is not a hasty compilation, but

a work of vast labour and research. A scientific mind of high

order is everywhere apparent, selecting and disposing in scientific

form all the materials.

The information conveyed is more minute, full, and varied than

we have seen in any book of the kind. We enlarge not on this,

it will be manifest to any one competent to judge, who even slightly

examines the Manual.

And the most recent information is given on every topic. "We

have the latest researches, discoveries, conclusions, of those most

qualified to inform and guide us."— Witness, Edinburgh.

The cost and size of this book will prevent it from coming into

general use in this country, nor does it give that prominence to

Canadian Geography which is necessary for us. Many of its state-

ments, too, concerning Canada, are incorrect and could not be

taught in our schools. Excellent as this Manual is, it convincingly

proves the urgent necessity of such a Canadian Geography as that

now in course of publication by Mr. Lovell of Montreal.

Transactions of the PMlosopTiical Institute of Victoria,

Wherever Britain extends her colonies, some offshoots of her

noble scientific institutions springs up to bear testimony to the

energy and intelligence of her sons. We have just received

through the kindness of Dr. McAdam, the honorary secretary,

vols. 2nd, 3rd, and vol. 4, parti ofthe Journal above named. The
Institute has its seat in Melbourne, a city of mushroom growth,

but exhibiting all the solid fruits of British civilization. Its

Transactions are admirably and even sumptuously printed and il-

lustrated, and are filled with articles on the progress of science

r
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and the arts, and of geographical discovery in Australia. The
number of short articles stating important new facts, is a very-

creditable feature, which we wish could be imitated here. "We

select for insertion one of these, principally because its subject is

an interesting part of American ethnology. It is illustrated by a

plate characteristically printed in gold, and which we regret that

we cannot reproduce.

*' The present time furnishes ample illustration of the influence

gold has had in extending civilization and promoting the rapid

populating of previously desert regions.

Gold, as the representative of material wealth, has always ex-

ercised a powerful influence on the actions of mankind. It is,

therefore, highly interesting as well as instructive, to observe the

effects produced on the natives of the wilderness by the first dis-

covery of this metal ; and it is worthy of especial note that it

served a most important purpose in arousing the dormant intel-

lectual faculties, and calling into activity the inventive genius of

the untutored savage. In fact, gold and copper have, in different

parts of the globe, served a most important purpose in awakening

the first sparks of genius, and inducing efforts to obtain some of

the benefits these metals confer on those who, by their ingenuity'

could turn them into articles of utility or ornament.

The history of the gradual advance in civilization of barbarous

tribes shows us, among other important facts, that where no

metals were found by the inhabitants, improvements in domestic

conveniences were very limited ; and, we also find that the dis-

covery of metals gives the first impulse towards an early civiliza-

tion. By further attention we shall likewise find that, to a certain

degree, moral improvements were stimulated or retarded as the

material progress of the people advanced, retrograded, or remain-

ed stationary.

Goldj we have reason to believe, was, in many parts of the

world, the first metal brought into use. This was the case in

South America. As soon as this valuable metal was known to be

easily liquified by strong heat, it may be presumed that the desire

of producing some articles of fancy as ornaments was excited.

Then the first casting of some simple trinket was made. In such

rude and clumsy castings we have the first proofs of this metal

being applied to technical purposes, and also the first step in early

civilization. It is true that the use of gold by the aboriginal in-

habitants of South America was the indirect cause of much suffer-
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ing to tliem, astlieir valuable massive ornaments excited the cupi-

dity of their invaders ; but the effects of the early use of this metal

were of considerable value to the nation long before the disas-

trous invasion by the Spaniards.

Copper, also, came under notice ; as, like gold, this metal is

found in a native or metalic state ; but, owing to the comparative

scarcity of copper in some localities where gold was plentiful, the

former was held in higher estimation than the latter, in conse-

quence of certain improvements obtained by an alloy of copper

and gold.

These two metals were the only ones we hare any knowledge

of having been discovered in that part of the continent comprising

the elevated districts and table lands of the Andes, from the At-

lantic Ocean to the borders of the empire of Peru, which, at the

time we speak of, was in a flourishing state. To obtain the ne-

cessary heat for fusing gold, a furnace and a blast were found to

be requisite ; accordingly we find the very simple plan was adopt-

ed of making an excavation in the ground, and coating it with

clay. In the centre some stones were placed as a fire-place
;

charcoal was then ignited, and the smelting pot, with the gold,

placed. The heat of the burning charcoal was then increased to

the required degree by a certain number of men supplying air by
alternatety blowing through long canes, protected at the ends

with clay, so as to produce a constant blast in imitation of a

double bellows.

The original inventors made the patterns and the moulds for

their castings in the following primitive but effective manner*

The beeswax having been used to make toys, in the form of rep,

tiles and other animals, for the amusement of children, these in-

significant playthings were afterwards used to reproduce, in gold

what they had imitated in wax. The fancy article of wax was,

therefore used as a pattern ; it was imbedded in ciay, a small

orifice in the mould being left, made also with wax, through which
the melted metal could be introduced. These moulds were then
carefully dried in the sun, and afterwards gradually heated so as

to melt the wax, and leave the clay-casing or mould ready to re-

ceive the fluid metal. This simple and ingenious contrivance of
the original inhabitants of South America was also used to procure

more elaborate imitations of the flora and fauna of Mexico and
Peru.

The Spanish conquerors reached the interior of South America
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in tlic year 1545, the nortbern portion of Trhicli they called *' Ca-

patania de la Nueva Granada." This included the coast land be-

tween the Gulf of Darien and the Cape de la Hacha, reaching the

first degree north latitude. The interior part of this Spanish co-

lony occupied a considerable extent of the region of the Andes^

the inhabitants of which were represented as a " timid and quiet

people." The gold trinkets we have alluded to were here, as

elsewhere, used for ornaments by the chief or cacique, as well as

the community in general, though a distinct class of ornaments

seems to have been reserved for the chiefs. The principal object

of the new visitors was gold, which was eagerly sought for in any

form. Glass beads, and articles made of iron or steel, which were

great novelties to the Indians, were readily bartered in exchange

for their gold ornaments. There were, however, some ornaments

they were very unwilling to part with ; such as images of the

chief and his wife in a sitting posture, made of gold, about ten

inches high, and 16 ounces weight, and some other imitations of

various animals, which were used as ornaments in the dwelUnors

of the chiefs, and were regarded as superior articles of art. These

were the cause of the first attack on the property of the inhabi-

tants. In revenge for the outrages they suffered from their op-

pressors, when gold ornaments became scarce, they refused to show

"where they obtained this metal in its natural state.

The ornaments obtained by the first visitors being regarded

merely as articles of commerce, they were mostly melted into

ingots, so that very few of those specimens of early art remained

;

but as they were in the habit of burying some of their ornaments

in the tombs of the caciques, and as some of these burial-places

are occasionally discovered, samples of these ancient ornaments

have been secured, which furnish interesting illustrations of the

first attempt in this branch of industry. We shall, therefore pro-

ceed to describe

THE INDIAN TOMBS.

Burials were performed by the Peruvians in two different ways,

above and below ground. The still existing elevated mounds re-

mind us of the Egyptian catacombs, though those of the Peru-

vians are smaller, and constructed of stone and earth. These

monuments of the Incas are of a pyramidal form and different di-

mensions, some being more than one hundred and fifty feet high,

and are known by the name " Cucara." They are built in sub-

divisions formed of large slabs of slate. In one of these divisions
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the body was place i, and in another the utensils and ornaments.

Sometimes gold in its natural state was left in an earthenware

vessel, mixed with pounded charcoal. When the chief or gover-

nor was interred, an imitation of the sun or the moon was placed

in the tomb. The sun was represented by a flat, round plate of

gold, or alloy of copper, about an eighth of an inch thick, and

sometimes more than twenty inches in diameter. The moon was

made of a silver plate, showing the half moon. A neck ring and

bracelets, a waist band and ankle rings, made of gold, sometimes

alloyed with copper, were also left with the body of a chief These

rings are from one and a quarter to two inches in width, and

opened and closed as a spring, They are thin and perfectly equal

in width and thickness throughout. In fact, they are so perfect

that it is diflScult to imagine how such laminated rings were pro-

duced, considering the deficiency of suitable implements for such,

delicate and exact work. There are several of these tombs above

ground still to be seen.

The excavated tombs,as found in our times, are all alike through-

out South America. The Spanish conquerors having entered the

territory of ^*
la, Capitana de la Neuva Granada," and collected all

the gold they could among the Indians, turned their attention to

the natural sources of gold, and also to the burial places, which

soon became objects of much interest to the gold seekers. These

tombs are always found on some isolated range with sharp out-

lines, so situated as not to admit of any water accumulating, and

no apparent probability of water being led to it. In hills so situ-

ated the excavations are discovered by observing certain conca-

vities on the surface ; but where a thick forest exists, with a dense

undergrowth, often of several feet, it is necessary to clear the

ground by fire. It is generally allowed that a long period has

elapsed since these tombs were closed, as by the accounts of the

Mexicans and Peruvians, given at the time of the conquest, their

calculations amounted to about two thousand years. The excava-

tion is circular and perpendicular, and three or four feet in dia-

meter, dug out of the decomposed syenitic rock. At the depth of

nine to eleven feet charcoal is found among the soil, under which

•a flat stone (some kind of slate) covers the pit, on removing which

the edge of a perpendicular slab is observed. At about four feet

deeper the bottom of the tomb is reached, and on the perpendicu-

lar slab being removed, a horizontal excavation is seen towards

th« east. This is about four feet in height and the same in width

but somewhat more in length. Here the bones of the defunct are
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found, the body having been placed in a sitting posture, with the

face towards the east, that is towards the rising sun, regarded as

the " King of the Heavens." The bones are generally found in

such a decayed state that they will not admit of being handled.

The earth, which has more or less fallen in and mingled with the

remains, is gathered and brought under the washing process, and

the trinkets thus obtained are partly of gold, with its natural alloy

(silver), and partly gold with copper. On one side of the remains

a large earthenware vessel is found, covered with a piece of slate,

and in some instances a sediment has been found deposited from

the drink, the Indian " chicha," left with the deceased. On tbe

opposite side, perfectly decayed, ears of Indian corn have been

found. In a niche c t out of the end of a tomb, a vase of earth-

enware is sometimes found, covered with a stone, and filled with

pounded charcoal, in which the remaining trinkets and gold-dust,

left with the occupant of the grave, had been deposited. Imple-

ments for smelting gold, and some tools made of gold and copper,

are sometimes, though but rarely, found in the pot occupying the

niche. The Spaniards, who during three centuries have gather-

ed gold from the fluvial deposits, have found many of these bursal

places very remunerative.

Some localities show that systematically arranged cemeteries

have formerly existed where two excavations in the centre, of

greater depth than the surrounding ones, were found. The deep

graves appear to have been appropriated to the chiefs and their

families, and the numerous others to the inferior classes. These

burying places are termed " Pueblo de Indios," but these larger

cemeteries are now seldom found. Traditional accounts of certain lo-

calities are still preserved and eagerly sought after, where great

treasures are said to have been buried. In like manner reports

are often heard of rich fluvial deposits of a more recent date^

where the proprietor is said to have had a measure corresponding

to about twenty to twenty-five pounds weight, on collecting his

weekly produce. This may be regarded as probable, if we con-

sider that as many as from two to three hundred African slaves

were often employed in mining pursuits by one proprietor.

The foregoing narrative supplies a proof that the aboriginal in-

habitants of South America had some indefinite notion of a future

state ; they appear to have believed " that their deceased relative

or friend had a long way before him," and that he would require

some refreshment in his long journey to "reach the stars." This

idea still extensively prevails."
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The known flora of the rocks older than the Carboniferous sys-

tem, has until recently been very scanty, and is still not very

extensive. In Goeppert's recent memoir on the flora of the Silu-

rian, Devonian, and Lower Carboniferous rocks,* he enumerates

20 species as Silurian, but these are all admitted to be Algse, and

several of them are remains claimed by the zoologists as

zoophytes, or trails of worms and mollusks. In the Lower De-

vonian he knows but 6 species, five of which are Algje, and the

remaining one a Sigillaria. In the middle Devonian he gives but

one species, a land plant of the genus Sagenaria.. In the upper

Devonian the number rises to 57, of which all but 7 are terres-

trial plants, representing a large number of the genera occurring

ia the succeeding Carboniferous system.

Goeppert does not include in his enumeration the plants from

the Devonian of Gasp6, described by the author in 1859,f hav-

ing seen only an abstract of the paper at the time of writing

* Jena, 1860.

t Journal of Geological Society of London, also Canadian Naturalist.

Can. Nat. 1 Vol. VL No. 3.
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his memoir, nor does he appear to have any knowledge of

the plants of this age described by Lesquereux in Rogers'

Pennsylvania. These might have added ten or twelve species

to his list, some of them probably from the Lower Devonian. It

is fm-ther to be observed, that certain specimens found in the

Upper Ludlow of England,* appear to prove the presence of

Lepidodendron in that formation ; and that in the paper above

referred to, I have noticed specimens from the Gaspe limestone

which seem to me to indicate the occurrence of PsilopTiyton

and Noeggerathia or Cordaites in the Upper Silurian of Canada.

It thus appears that, according to our present knowledge, the

plant life of the land, so rich in the coal formation, dies away

rapidly in the Devonian, and only a few fragments attest its ex-

istence in the Upper Silurian. Great interest thus attaches to

these oldest remains of land plants ; and fragmentary though they

are and often obscure, they merit careful attention on the part

of the geologist and botanist.

No locality hitherto explored, appears more favourable to the

study of this ancient vegetation, than those parts of Eastern

America to which this paper relates. The Gaspe sandstones have

already afforded six Devonian species, some of them of great

interest, and in a remarkably perfect state of preservation ; and

from beds of similar age in New Brunswick and Maine, I am
now prepared to describe at least ten species, most of them

new. This already raises the species found in the band of Devo-

nian rocks, extending through the north-eastern States of the

Union, and the eastern part of British America, to one-third of

the number found in all other parts of the world ; and the char-

acter of the containing rocks, the number of nondescript frag-

ments, and the small amount of exploration hitherto made, justify

the hope that a much larger number may yet be discovered.

Of the plants described in this paper, only a few have been dis-

covered by myself. The greater part are from the following

sources. (1) The collection of Mr. G. F. Matthew, of St. John,

Kew Brunswick
; (2) a collection from Perry, Maine, made by

Mr. Richardson for the Geological Survey of Canada
; (3) speci*

mens from Perry in the collection of the Natural History Society

of Portland. Several of these plants have been long known. Some
of those found at St. John are noticed by Dr. Gesner in his re-

* Murchison's Siluria, p. 152, Journal Geol. Socy. Vol IT,
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port on the geology of New Brunswick; and specimens were

shown to me several years ago, by the late Professor Kobb of

Fredericton. Those from Perry are mentioned in the report of

Dr. Jackson on the geology of Maine, and have also been no-

ticed by Prof. Rogers in the proceedings of the Natural History

Society of Boston, No adequate description of them has how-

ever yet been published ; and it is to this task that I would

address myself in the present paper. I shall notice first the

plants from St. John, next those from Perry, and finally a new

form from Gaspe.

1. St. John, New Brunswick.

The city of St. John stands on the rocks constituting what I have

elsewhere termed the coast metamorphic belt of New Brunswick,*

an irregular ridge rising through the Carboniferous rocks, and

extending from Shepody mountain south-westward along the

north side of the Bay of Fundy to the St. John River, westward

of which it expands into a broad band of metamorphic and

plutonic rocks, extending into the State of Maine. In the vicin-

ity of St. John these rocks consist principally of white and gray

crystalline limestone, hard shales and slates of various colours

and qualities, quartz rock, and indurated gray sandstone. With

these are associated syenite, greenstone, and trappean rocks,

some of the latter appearing to be interstratified. The crystal-

line limestone is of great thickness and destitute of fossils; but

contains small quantities of graphite. In the shales near the

limestone is a regular bed of graphite, attaining in places a thick-

ness of four feet. It is of coarse quality, and retains obscui^e

traces of vegetable structure. Some of the beds of sandstone and

shale contain numerous fossil plants, their carbon being in the

state of graphite, and the fragments, though abundant, not easily

studied, owing to their imperfect preservation, and the hardness

of the enclosing rock. A bed of sandy shale is filled with frag-

ments of Lingida, which were discovered by Prof. Rogers, but

which neither he nor Mr. Billings, to whom I have shown speci-

mens, can refer to any known species.

The arrangement of the beds at St. John fs shown by the ac-

* Acadrau Geology.
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companying section prepared by Mr. Mattliew, and which accords

•with such observations as I have been able to make.

S E
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^

John.
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Section of the vicinity of St. John.

(a) Lower carboniferous conglomerate, (b) Crystalline limestones

of St. John group, (c) Syenite, (rf) Bed of graphite, (e) Inter-

stratified trappean rock, ffj Slates, shales, and sandstones of St. John

group.

With respect to the age of these beds ; in the absence of deter-

minable animal fossils, I may state the following facts. (1) The

limestone and its associated shales underlie unconformably the

Lower Carboniferous conglomerate, which here appears to be the

oldest member of that system. This arrangement is general

throughout the belt to which the St. John rocks belong. (2) The

whole of the beds of the St. John group, appear to be confor-

mable to one another and to constitute one formation. (3) In min-

eral character, and especially in the occurrence of thick beds of

limestone and of graphite, the St. John rocks do not resemble

any of the Devonian or Silurian rocks of Nova Scotia, though

these occur in a similar state of metamorphism. They more

nearly resemble the Devonian of Gaspe. The Devonian rocks

known in Nova Scotia, appear to belong to the lower rather than

to the upper member of that system,* and they have afforded no

plants except indeterminable fragments. (4) The plants found in

the rocks of the St. John group, are specifically distinct from those

of the Carboniferous system in Nova Scotia and New Bruns-

wick.

In the map attached to Prof. Johnston's Report on the Agri-

culture of New Brunswick, Prof. Robb has coloured these rocks

as Lower Silurian. In my Acadian Geology, on the ground

chiefly of mineral character, i have with doubt placed them as

Upper Silurian or Devonian. The facts at present known show
them to be older than the Carboniferous system, though perhaps

belonging to the newest part of the Devonian.

The following are the plants which I have been able to deter-

mine :

—

* Supplement to Acadian Geology, also Canadian Naturalist, Vol. 4.
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1. Dadoxylon Ouangondianum,^—Sp. nov.

Fig. 2.

Figs, land 2.

—

Dadoxylon Ouangondianum.

Fig. 1.—Transverse section 50 diams. («) Wood cells, (b) Line of

growth.

Fig. 2.—Longitudinal section, radial, (a) Disc structure. (6) Me-

dullary rays.

Description.—Branching trunks, with distinct zones of growth, and a

pith of Sternbergia type. "Wood cells very large, with three to five

rows of contiguous alternate hexagonal areoles with oval pores.

Medullary rays with one to three series of cells, and as many as 14

rows of cells superimposed on each other.

Trunks of this fine coniferous tree are not infrequent in the

St. John sandstones explored by Mr. Matthew. They retain

their structure in great perfection, especially in silicified speci-

mens. Some of the trunks have been a foot or more in diameter.

They show traces of growth rings on their weathered ends, and

when perfect, are traversed by the transversely wrinkled pith

cylinders, formerly known as Sternberg ioe. Under the microscope

the wood cells are seen to be of remarkable size, being fully

one-third laro-er in their diameter than those of P'lnus strohus or

Araucaria Cunninghami, and also much larger than those of the

ordinary coniferous trees of the coal measures. They are beauti-

fully marked with contiguous hexagonal areoles, in which are in-

scribed oval slits or pores, placed diagonally. The medullary

rays are large and frequent, but their cells, unlike the wood cells

(prosenchyma), are more small and delicate than those of the trees

just mentioned. The pith w^hen perfectly preserved, presents a

* I have named this species after the ancient Indian designation of

the St. John River, Ouangonda. I use the generic term Dadoxylon as

probably best known to English geologists ; but I sympathise with

Goeppert in his preference of the generic term Araucarites for such

trees.
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continuous cylinder of cellular tissue, wrinkled longitudinally

•without, and transversely within, and giving forth internally deli-

cate transverse partitions which coalesce toward the centre?

Fig. 4.

Fig. 3.

Figs. 3 and 4.

—

Dadoxylon Ouangondianum.

Fig. 3.—Fragment of wood cell prepared by nitric acid, (a) 200

diameters. (6) Single areole more highly magnified.

Fig. 4.—Sternbergia pith, (a) Outer carbonised coating. (6) Trans-

verse plates, (c) Fragment of wood attached to exterior, (d) Section

showing internal structure, natural size.

leaving there a series of lenticular spaces, a peculiarity which I

have not heretofore observed in these Sternbergia pith cylinders.

It is interesting to find in a Devonian conifer the same structure

of pith characteristic of some of its allies in the coal formation,

where however, as I have elsewhere shown,* such structures

occur in Sigillaria as well ; and since Corda has ascertained a

similar structure in Lomatofloi/os, a plant allied to Ulodendron,

it would appear that the Sternbergise may have belonged to

plants of very dissimilar organization.

In my specimen the pith is only half an inch in diameter, and

only a small portion of the wood is attached to it ; but Mr.

Matthew has a specimen of a trunk ten inches in diameter, with

the pith one inch in thickness, and another 11
J-

inches in diam-

eter, with the pith 2^ inches. Both had the appearance of de-

cayed trunks, so that their original size may have been considez-

ably greater.

Paper on Coal Structures. Journal of Geol. Survey.
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Mr. Matthew states in reference to the mode of occurrence of

this interesting species, that the wood is always in the state of

anthracite or graphite, or mineralized by iron pyrites, calc spar

or silica. The pith is usually calcified, but in pyritised trunks it

often appears as a sandstone cast with the external wrinkles of

Sternbergia. The pith is often eccentric, and specimens occur

with two or three centres ; but these either consist of several

trunks in juxtaposition, or are branching stems. The annual lay-

ers vary from |-th to ^^^th of an inch in thickness, and adjoining

layers sometimes vary from y^^th to 2'^th of an inch.

The trunks of this species appear to have had a strong ten-

dency to split in decay along the medullary rays, and in conse-

quence the cross section often presents a radiating structure of

ilJ
Fig. 5.~^Calamites transitiortis. (p. 168.)

alternating black lines representing the wedges of wood, and white

rays of calc spar. The heart wood seems to have had its cell
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walls much tbickened, and in consequence to have been more

durable than that nearer the surface. They appear to have been

drift trees, and to have been much worn and abraded before they

were imbedded in sediment.

2. Calamites transitlonis.—Goeppert.

(Fig. 5

—

previous page.)

The specimen figured appears to belong to the species above

named, which occurs in the Devonian of Silesia, and also in the

Lower Coal Formation. It is a cast in sandstone, showing

merely the decorticated surface in an indiflferent state of preser-

vation. Specimens of this species were shown to me in 1857, by

the late Prof. Robb, and were the first well characterized plants

from the St. John rocks, that had come under my notice.

•

3. Asteropliyllites parvula.—S. n.

Fig. 6.

—

Asterophyllites parvula.

(a) Natural size, (h) Portion magnified, (c) Stem natural size.

Description.—Branchlets slender. Leaves 5 or 6 in a whorl, subulate,

curving upward, half a line to a line long. Internodes equal to

length of leaves or less. Stems ribbed, with scars of verticillate

branchlets at the nodes.

This delicate little species is found abundantly in graphitic

shale, on the surfaces of which its branchlets and leaves appear

as shining films of graphite, as if delicately drawn with a black

lead pencil. It can be extracted from the shale only in frag-

ments ; but associated with these are remains of stems about a

line in thickness, with about 16 ribs and prominent nodes with

little tubercles indicating the attachment of branchlets.

4. Cordaites (Pycnophyllum) Robhii.—S. n.

Description.—Leaves elongated, parallel-sided, an inch or more in

width, with very delicate equal longitudinal striae.

This is the characteristic plant of the graphitic shale above

mentioned, to which its leaves, converted into graphite, aid in
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giving a thin lamination. For tins reason I desire to dedicate it

to my late lamented friend, Prof. Robb, who lias been called

away in the midst of labours that would have added much to our

knowledge of the geology of New Brunswick. I have seen no

specimens of this leaf entire ; but it appears to have been a broad

lanceolate or oblong leaf, resembling the common Cordaites of the

coal measures, but more delicate in its striation. Mr. Matthews

has found specimens 3 inches in width.

The generic name Cordaites as used here, may require some

explanation. I employ it as applied by Unger to the Flabellaria

horassi/oUa of Corda, which I regard as the type of all those

broad parallel-veined elongated leaves, which have by various au-

thors been placed in the genera Pycnophyllum^ NoeggeratJiia^

Poacites, and Flabellaria. The first of these names, proposed by

Brongniart, I regard as a synonym of Cordaites ; but I have no

certain information as to its priority to that name. The second,

Noeggeratliia, was originally applied to flabellate and pinnate

leaves, quite distinct from that now described.* It has by some

authors been restricted to a genus of ferns allied to Cyclopteris

and by others still included in that genus
;f

and latterly it is used

by Goeppert| and by Unger,§ to include parallel veined leaves,

like the present species, but placed among monocotyledonous

plants, and said to be pinnate, though there is no evidence of this

in several of the species, some of which may possibly belong to

Cordaites, and others, as N. tenuistriata, (Goeppert,) are prob-

ably stipes of ferns allied to my Cyclopteris Acadica. Poacites,

if P. cocoina (L. and H.) is considered its type, cannot include

these leaves, and Flabellaria is now restricted to leaves of palms,

quite dissimilar from Cordaites.

By the use of the generic name which I have selected for the

above reasons, I hope to avoid all the confusion in which the

nomenclature of leaves of this type has long been involved. I do

* Lindley and Hutton, Fossil Flora. It is to these leaves, represented

by N.foHosa and N. flabellata, that the name properly belongs, and it

appears desirable that they should be more distinctly separated on the

one hand from ferns of the genus Cyclopteris, and on the other from

plants like that now under consideration.

t Lesquereux in Rogers' Pennsylvania. See also Unger, Genera et

Species, and Goeppert, Gattnung.

t Flora des Uebergangsgebirges, and Flora der Silurischen, &c.

§ Unger Palgeontologie des Thuringer waldes.



170 On the Pre-carboniferous Flora of

not express any opinion as to their affinities, any farther than to

state my belief that they present no important point of structural

difference from Cordaites horassifoUa^ and that this plant as de-

scribed by Corda,* has a stem closely resembling Lomatofloyos, and

therefore of the same type of structure with Ulodendron and Lepi-

dodendron.

5. Cordaites angustifolia.—S. u.

Description.—Leaves elongated, one-tenth to one-fourth of an inch wide,

with delicate equal parallel striee.

This leaf differs from the last in its proportionate narrowness

and decided striation. No specimen showing its extremities has

been obtained, in consequence of which, I cannot determine

whether it has the retuse apex mentioned as one of the charac-

ters of Unger's Noeggerathia graminifoUa, which in form and

dimensions it much resembles. A very similar leaf, probably the

same species, occurs in the Devonian and Upper Silurian of Gas-

p^, and is represented in Fig. 11. It was noticed in my paper on

the plants of that region, as probably a Noeggerathia.

6. Sphenoj)Jigllum antiquum.—S. n.

Fig. (T.

—

Sphenophyllum antiquum.

(a) Magnified, (b) Natural size.

De&cription.—Leaflets cuneate, one-eighth of an inch wide at apex, and

less than one-fourth of an inch long. Nerves three, bifurcating

equally near the base, the divisions terminating at the apices of sis

obtuse acuminate teeth.

This is the first occurrence, in so far as I am aware, of the

genus Sphenophyllum in beds older than the carboniferous sys-

tem. Leaflets only were found, so that it is impossible to state

the arrangement of these on the stem ; but the form and nerva-

* Flora der Vorwelt ; under genus Flabellaria.
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tion of the leaflets are well defined. Under the microscope the

Dervures have a striated appearance, and there is a more delicate

longitudinal striation visible in the epidermis of the leaf. I may

remark here, that though in a somewhat altered rock, and to a

cursory glance indistinct, the leaves and other delicate vegetable

organs in the shales of St. John, are found under the microscope

to present an unusual degree of perfection in their finer markings.

They must in the first instance have been imbedded in a quite

unchanged condition, and but for the alteration which the rocks

have sustained, would have furnished remarkably perfect speci-

mens. The species above described approaches most nearly to

S. erosum of the coal measures, but differs in its proportions.

7. Lycopodites Mattheici.—S. n.

Fig. 8.

—

Lycopodites Matthewi.

(a) and (b) Natural size, (c) Magnified, (d) Lepidophyllum,

Description.—Leaflets one veined, narrowly ovate-acuminate, one-tenth

to one-fourth of an inch in length, somewhat loosely placed on a

very slender stem, apparently in a pentastichous manner.

This pretty little species is abundantly displayed in graphite, in

the Cordaites shale I have already referred to. With it are found

the little scales or Lepidophylla, (Fig. 8, d.) which may possibly

have belonged to its fructification.

In addition to the above plants, there is in the sandstone con-

taining conifers, an impression of the bark of a plant which may

have been a Sigillaria. In the Cordaites shale there are many

indeterminable fragments, among which are a small fern leaf, ap-

parently a Splienopteris like >S^. Devonica, linger, a terminal pin-

nule of a Cydoj)tens, which appears to be the same with that

described below fiom Perry, leaves having the appearance of

those of Sigillaria, (Cyperites), and stems which may belong to

.Psilojphjton, There are also some remarkable fragments which
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in some aspects appear to be transversely furrowed stems with

longitudinal striae, and in other specimens present the appearance

of monocotyledonous leaves, with strong longitudinal nerves and

more slender transverse ones. These are perhaps stipes of ferns,

some species of Cyclopteris presenting a somewhat similar appear-

ance in their flattened petioles. There also occur both at St.

John and Gaspe, carbonaceous films of uncertain form, and mi-

nutely pitted all over, the precise nature of which I cannot de-

termine.

II. Perry, Maine.

The rocks at this place consist of sandstones and shales, very

closely resembling those of Gaspe. They were first described by

Dr. Jackson, in his Report on the Geology of Maine. More re-

cently they have been noticed by Prof. Rogers, in the Proceed-

ings of the Natural History Society of Boston. Prof. Rogers

regards them as of Devonian date, in which view Dr. Jackson

concurs, and the evidence of the plants is favourable to the same

conclusion. Their stratigraphical relations have not, however,

been accurately worked out. Mr. Richardson, of the Geological

Survey of Canada, represents them as apparently resting uncon-

formably on metamorphic rocks of uncertain date, but which,

according to some recent observations of Prof. Rogers, may be in

part of Upper Silurian age. The fossils from this place which

have come into my hands, are preserved somewhat imperfectly in

hard coarse sandstone. They consist of the following species :

—

1. Cyclopteris Jacksoni,—S. n,

I think it but just to name this fine species after its original

discoverer, and the explorer of the geology of Maine. It is closely

allied to C. Hihernica and C. McCoyana from the Devonian of

Ireland; but is sufficiently distinct to constitute a well marked

species. It resembles the ferns just named in the dense arrange-

ment of its pinnules, which largely overlap each other ; but it

difi'ers from them in the arrangement of the pinnge, in the form

of the pinnules, and in the character of the rhachis. It seems

quite distinct from any of the ferns from the Devonian of Penn-

sylvania, &c., described by Lesquereux. The specimen figured is

one in the collection of the Natural History Society of Portland.
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In Mr. Richardson's collection, single pinnge occur, and there are

also many large stipes which may have belonged to this species.

Fig. 9.

—

Cyclopteris Jacksoni.

(a) Terminal pinnule. (6) Lateral pinnules slightly magnified.

Description.—Frond bipinnate ; rhachis stout and longitudinally fur-

rowed
;

pinnae alternate
;
pinnules obliquely oborate, imbricate,

narrowed at the base, and apparently decurrent on the petiole
;

nerves nearly parallel, dichotomous ;
terminal leaflet large, broadly

obovate or lobed.

As above stated, terminal pinnules which may have be-

longed to this species occur in the St. John beds; but more
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perfect specimens will be required to render this identification

certain.

2. Lepidostrohus Richardsoni.—S. n.

(Fig. 10.)

Fig. 10

—

Lepidostrohus Richardsoni.

(a) Pinnule magnified.

Description.—Axis not distinctly preserved, form cylindrical ?—scales

oblong with an obscure midrib.

I refer to tlie above genus with some hesitation, a well char-

acterised but very puzzling organism, discovered by Mr. Richard-

son at Perry. It consists of an indistinct but apparently thick

stem or axis, with equally pinnate leaves, which seem to have

been thick and oblono- and show traces of a midrib. It resembles

a perfectly flattened Lepidostrohus, more than anything else ; but

it may have been a branch of a conifer with pinnate leaves.

3. Lepidostrohus^ S. n.

In Mr. Richardson's collection from Perry, is a rounded and

flattened object, Ij inch in diameter, apparently covered with

thick pointed scales. It seems to be a Lepidostrohus quite distinct

from the last

4. Lepidodendron Gaspianum.—'mih.],

In a specimen in the collection of the Natural History Society

of Portland, there is a branch of Lepidodendron, 1^ inches in

length, J inch in diameter at the larger end, and J inch in dia-
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meter at the smaller. It is flattened and imperfectly preserved,

but on comparison with my specimens from Gasp^, I cannot

observe any specific difference. This species is evidently closely

allied to L, nothum, linger, and possibly could perfect specimens

of both be obtained, they might prove to be identical. In the

mean time ho wever as the scars and leaves of L, nothum are

unknown, it is difficult to institute a comparison.

5. Psilopliyton princeps.—mihi.

Great numbers of slender bifurcating stems appear on the

shales brought from Perry by Mr. Richardson. They are not

well preserved ; but it seems scarcely to admit of a doubt that

they belong to this species, so characteristic of the Gaspe sand-

stones.

6. Megaphyton ?

A flattened stem two inches in diameter, irregularly ribbed and

striated, appears to show a row of scars on the exposed side, as in

the above named genus. The scars are not however well

defined. The plant has a slender pyritised axis giving off a

few bunches or bundles of vessels to the sides. The structure is

' very imperfect but was possibly scalariform.

Y. Sternhergia.

In the collection with which I have been favored by the Natural

History Society of Portland, is an impression of a Sternbergia

not distinguishable from that of Dad/xcylon Ouangondianumj of

St. John, to which species it perhaps belonged. It retains no

traces of the wood ; but casts of sternbergia in the same naked

condition often occur in the coal measures.

8. Aporoxyhn,

Many fragments of carbonised wood showing aporous cells occur

in the Perry sandstones : I refer them in the mean time to the

above genus of Unger.

III. Gasp^ Sandstones.

From these rocks I have but one species to notice at present.

It is that referred to in my former paper as probably a Knorria,*

* Paper on Devoniaa Plants of Gaspe, Journal of Geological Society,

Vol. XY.
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but of which I have recently obtained better specimens which

induce me to propose for it the name of

—

Selaginites formosus,—S, n.

Fig. 11.—Fragment of shale from Gasp^.

(a) Selaginites formosus. (b) Smaller specimen of the same.

Cordaites angustifolia. (d) Psilophyton princeps.

(0

Fig. 12.

—

Selaginites formosus.

(a) Small specimen magnified, (b) Scale of larger specimen mag-

nified.

Description.—Stems covered with flat broad angular imbricating scales

of unequal size, and ornamented with minute scaly points.

The original specimen of this curious plant was a fragment of

the bark on sandstone in the collection of Sir W. E. Logan. I

have since discovered in the bituminous shale overlying the

Devonian coal of Gaspe, and which abounds in vegetable frag-

ments, several portions of flattened stems showing the characters

more perfectly. The different sizes of the fragments and of the

scales that clothe them would indicate that it was a branching or

dichotomous plant. Their condition of preservation shows that
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the bark was firm and durable. The scales are flat, quite angu-

lar and closely appressed, but seem to have been thick, and are

evidently free at their extremities and without any indication

that they supported leaves. They show no ribs or nervures ; but

are covered with little subordinate projecting points or scales as

shown in the figures.

I formerly referred this plant to Knorria, on account of its scaly

stem ; but this genus has recently been placed in a somewhat

equivocal position by Goeppert, * who finding, as I had previously

done,! that the plants called Knorria in the Lower coal measures,

are really decorticated or imperfectly preserved Lepidodendra or

Sagenariae, seems disposed to abandon the genus.

The present species might however still remain as a typical

Knorria having a scaly stem and quite distinct from Lepidodendron,

but to avoid any confusion between it and the plants heretofore

known as Knorria but now ascertained to be of a diff'erent character,

I prefer to place it in the mean time in Selaginites ; in the hope

that more perfect specimens may soon illustrate more fully its

aflinities.

Concluding Remarks

In comparing with each other the plants of the three localities

above referred to, it will be observed that they have few species

in common. Probably two species are common to Perry and

St. John, and two to the former and Gaspe ;
while it is doubtful

if one is found in all three. It must be observed however that

according to Mr. Billings, the fossil shells of the Gaspe sandstones

indicate a Lower Devonian age, while it is quite probable that

the rocks of Perry and St. John may be Upper Devonian ; and

this is the more likely as the plants of the St. John beds are de-

cidedly nearer in their facies to those of the coal formation than

are those of Gasp^.

None of the species found in these old beds have as yet been

recognised in the carboniferous system in British America ; and

only one, C. transitionis, elsewhere. The generic types are how-

ever the same, with the exception of Prototaxites and Psilophyton,

* Flora der Silurischen, &c., 1860.

t Paper on Lower Coal measures, Journal of Geological Society,

Vol. XV. P. 69,

Can. Nat. 2 Vol VL Xo. 3.
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and possibly also the form of Cyclopteris represented by C. Jackson^

which diflfers from any fern of the coal formation, and is perhaps

entitled as Lesquereux maintains to a distinct generic name.

The generic assemblage in the beds now under consideration,

resembles that in the lower coal formation, and differs from that

in the true coal measures, in the prevalence of Lycopodiaceus

plants and the comparative absence of Sigillarise ;
but the genera

Lepidodendron and Sagenaria so characteristic of the lower coal

measures are slenderly represented here. It is also to be observed

that the genera Asterophyllites and Sphenophyllum, though com-

mon to the St. John group and the coal measures, are, in so far as

known, absent from the lower coal formation in Nova Scotia and

New Brunswick. The former genus is however found in the

Lower coal in Silesia. It is interesting to observe in the St.

John beds which have been disturbed and metamorphosed before

the carboniferous period, a generic assemblage so similar to that

of the coal. On the other hand it is still more curious to find

that the absence of the great Sigillaroid and Ulodendroid

trees, so characteristic of the wide swampy flats of the coal

period, gives to the St. John flora a more modern aspect than that

of the coal ; though in its exclusively cryptogamous and gym-

nospermous character, and in its generic forms, it is quite as de-

cidedly palaeozoic.

In comparing the plants in the Devonian of Eastern America

with those of Europe, a smaller proportion of identical species

appears than in the case of the coal measures. There may have

been in the Devonian period a greater geographical separation or

climatic difference between the European and American land than

in the time of the coal formation. On the other hand, however, a

part of the plants ascertained here belono^ to the Lower Devonian,

which has hitherto afforded only one land species in Europe,while

here it contains several well preserved species and even a small

bed of coal ; and with respect to the Upper Devonian the number

of known species is too small as yet to admit of a satisfactory com-

parison.

I trust that the species described in thisand ray previous paper are

but a small instalment of those to be brought to light by further

search. In the meantime I present the following summary of

these species, as representing the present state of our knowledge.

I have introduced those that are doubtful as well as those fully
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ascertained ; and have arranged tliera in families according to

my present views of their affinities—views which may however

admit of important modifications when the plants shall become

better known.

Summary of Fossil Plants, from beds older than the Carbonife-

rous system, in British America and Maine.— [Described in this

paper; and in that on the Devonian plants of Gaspe, in the

Journal of the Geological Society of London, Vol. 15, and Cana-

dian Naturalist, Vol, 5.]

(a).

—

Exogenous Qymnosperms,

1. Conifer06,

(1.) Prototaxites Logani, raihi, Lower Devonian, Gaspe.

(2.) Dadoxylon Ouangondianum, m., St. John group.

(3.) Stenibergia, (probably pith of last species), Devonian, Perry.

(4.) Aiooroxylon, Do.

2. Sigillarioe.

(5.) Sigillaria ?— Cyperites ? , , St. John*

(b.)

—

Doubtful if Gymnosperms or Cryptogams,

3. Calamitece,

(6.) Calamites transitionis, Goeppert, St. John.

4. Asterophylliteoe.

(7.) Asterophyllites 2^arvula, m., St. John.

(8.) Sj)henoj^hyllum antiquum, m., St. John.

(c.)

—

Acrogenous Cryptogams,

5. Lycopodiaceoe.

(9.) Lepidodendron Gaspianum, m., Gasp^ and Perry.

(10.) Lepidostrobus BicJiardsoni, ra., Perry.

(11.) L. Perry.

(12.) Lycopodites Matthewi, m., . .St. John.

(13.) Psilophyton p)rinceps, m., Gaspe, Perry, St. John ?

(14.) P. robustius, m., Gasp4.

(15.) Selaginites formosits, m., Gaspe.

(16.) Megaphyton ? Perry.

(IV.) Cordaites Robbii, m., St. John.

(18.) C. angnsiifolia, m., St. John and Gaspe.

(19.) Sagenaria ? (Knorria) Devonian, Kettle Point.

6. Filices.

(20.) Cyclopteris Jacksoni, m., Perry and St. John.

(21,) Sphenopteris, St. John,
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Adding to the above the species from the Devonian of New
York and Pennsylvania, described in the Reports of the Geology

of those states, and in the Memoir of Goeppert above referred to,

we may estimate the known land flora older than the carboniferous

period in Eastern America, at about thirty species, belonging to

at least fifteen genera, all cryptoganqous or gymnospermous.

ARTICLE XL

—

On the origin of some Magnesian and Alumi-

nous Rocks, By T. Sterry Hunt, F.R.S., of the Geological

Survey of Canada.

(Presented to the Natural History Society.)

In common with other observers, I have long since called

attention to the fact that silicates of lime, magnesia and oxyd of

iron are deposited during the evaporation of many natural waters,

such as the mineral springs of Varennes and Fitzroy, and the

waters of the Ottawa river. I have also suggested that the sili-

cates thus produced may have contributed in a considerable de-

gree to the formation of rocks. (^Ainer. Jour. Science, March,

1860, p. 284). A hydrous silicate of magnesia which approaches

in composition to MgO. SiO^, combined with from ten to

twenty per cent of water, and mechanically mixed with small

portions of oxyd of iron, alumina, and carbonates of lime and mag-

nesia, forms extensive beds with limestones and clays in tertiary

strata, in France, Spain, Morocco, Greece and Turkey. It is the

sepiolite of Glocker, the meerschaum of some authors, the mag-

nesite of others. The quincite of Berthier, which occurs in red

particles disseminated in limestone, is a similar compound, con-

taining some oxyd of iron. The sepiolite from the basin of Paris

occurs beneath the gypsiferous group, and in the lacustrine series

known as the St. Ouen limestone, where it forms very fissile

shaly layers, enclosing nodules of opal (menilite). The struc-

ture of this sepiolite, which I have examined and described as

above, and that from Morocco, which is used by the Moors in their

baths as a substitute for soap, and has been described by Damour,

is peculiar. The mineral is made up of thin soft scales, and

when moistened with water, swells up into a pasty mass resem-

bliug a finely divided talc. Although agreeing closely with this

mineral in the proportions of silica and magnesia, sepiolite con-

tains more water, and both before and after ignition is soluble in
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acids, whicli talc is not. We cannot however doubt tliat talc

and steatite have been formed from sepiolite, which has under-

gone a chemical change and become insoluble. It is possible that

serpentine may be derived from another silicate richer in mag-

nesia than sepiolite. The frequent association of carbonates of lime

and magnesia with talc, and of carbonate of magnesia, talc and

serpentine, as in the ophiolite of Roxbury, would seem opposed to

the notion that serpentine may have been formed from the altera-

tion of a mixture of sepiolite and carbonate of magnesia. In

chlorite, which often forms rock masses almost without admix-

ture, we have an alumino-magnesian silicate which cannot have

been derived from sepiolite, inasmuch as this contains for the

amount of magnesia present, twice as much silica as chlorite. The

oxygen ratios of the silica and magnesia in sepiolite are as 3 : 1,

and those of silica, alumina and magnesia (including the vari-

able amount of ferrous oxyd which in part replaces the latter) in

chlorite are as 6 : 3 : 5, while in the purest clays the ratio of silica

and alumina equals 1 : 1, and in most argillaceous sediments the

proportion of silica is still greater. It is evident, therefore, that

chlorite could not be formed from a mixture of sepiolite w^ith clay,

or even with pure alumina, without the elimination of a large

amount of silica, and we are led to regard it as having been gen-

erated by the reaction of a silicate of alumina or clay with mag-

nesia, which was probably present in the unaltered sediment in

the form of carbonate. Unless indeed the process, which accord-

ing to Scheerer, has in recent times caused the deposition from

waters, of neolite, a hydrous alumino-magnesian silicate approach-

ing to chlorite in composition, be the type of a reaction which

formerly generated beds of chlorite, in the same way as those of

sepiolite or talc.

A silicate of lime allied to sepiolite, has not so far as I am
aware, yet been noticed among unaltered sediments, and among
crvstalline strata calcareous are more rare than mao-nesian silicates,

although double silicates of lime and magnesia (pyroxene and

hornblende,) often form beds, and wollastonite, either alone or

mingled with carbonate of lime, sometimes constitute rock masses.

The double silicates of alumina and lime are however abundant

;

the lime-feldspars, scapolite, epidote (saussurite), and white garnet,

all form beds in crystalline rocks. Reactions in water at the earth's

surface, and at no very elevated temperature, may have given

rise to double silicates of lime and alumina corresponding to
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neolite, and allied in composition to the zeolites, and these by

subsequent metamorphism have been changed into anhydrous

silicates. The production of harmotome, chabazite, and apo-

phyllite by the waters of a spring at Plombieres, at tempera-

tures not above 160° F. as observed by Daubree, lends probability

to such a view.

But while we admit the possible direct formation of double

silicates in water at ordinary temperatures, there is not wanting

evidence that the reaction which we long since pointed out, (Proo

Eoyal Society of London, May 7, 1857) between silicious and ar-

gillaceous matters and earthy carbonates, in presence of alkaline

solutions intervenes in the metamorphism of sedimentary rocks

and in the production of many silicious minerals. The blue

Silurian limestones of the island of Montreal, when treated by acids

leave an insoluble residue, which contains about ten per cent,

of soluble silica, mixed with an argillaceous matter whose analy-

sis gave silica Y3*0, alumina 18*3, potash 5*5, and only traces of

lime and magnesia. In the vicinity of an intrusive dolerite, how-

ever, the limestone is changed in colour, and leaves by the action

of acids a greenish matter which consists of silica 40*2, alumina

9'3, peroxyd of iron 5*2, lime 36*6, magnesia 3.7. The free silica

and that of the intermingled aluminous silicate, has thus been satu-

rated with protoxyd bases, still however, retaining the alumina in

combination. A similar reaction with more aluminous matters,

would give rise to epidote, garnet, magnesian mica, scapolite or

feldspars like labradorite and anorthite, and it is not impossible

that in such reactions a portion of alumina may sometimes be set

free, and give rise to corundum, spinel, diaspore or volknerite.

In the ordinary modes of decomposition of minerals containing

alumina, this base separates in the form of silicate, and the con-

ditions required for its elimination in a free state are but imper-

fectly understood. We have elsewhere pointed out the decom-

position by alkaline and earthy carbonates, of solutions of sul-

phate of alumina or native alum, as one source of free alumina,

and insisted upon the existence of pigotite, a native compound of

alumina with an organic acid, as an evidence that this base is

sometimes like oxyd of iron, (and oxyd of manganese,) taken

into solution by water aided by organic matters. A hydrate of

alumina gibbsite, is found associated with limonite, and the

aluminous minerals from the south of France described by Ber-

thier and Deville, show that free alumina is much more common
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in nature than was formerly supposed. Berthier long since gave

the name of bauxite to an earthy pisolitic ore which occurs either

massive or imbedded in limestones of tertiary age, at Baux, and

many other localities in the departments of Gard and Var, and

also in Calabria, and the Grecian Archipelago, forming in some

places an abundant rock.* This substance is a variable mixture of

a hydrate of alumina, apparently approaching diaspore in compo-

sition, with hydrous peroxyd of iron, sometimes constituting a

workable iron ore, and at other times a veritable ore of alumina.

It contains besides small portions of silica, titanic, vanadic, and

phosphoric acids, and occasionally encloses grains of corundum. A
compact dark red variety gave Deville, alumina b^'Q^ peroxyd of

iron 25-3, and water 10*8, besides 3-1 of titanic acid, and 2*8 of

silica. In other specimens the proportions of alumina and iron

oxyd are nearly equal, or the latter predominates, as in one ex-

ample where the proportions were 48'8 of iron oxyd, and 32*2 of

alumina ; and another, 60 of iron, and 18 of alumina and titanium.

In these analyses the carbonate of lime, generally present, was

first removed by a dilute acid ; the prolonged action of stronger,

acids completely dissolves the hydrated oxyds. By an intense

heat this substance is converted into crystalline corundum, re-

sembling emery in its physical character, but the presence of grains

of corundum in the hydrated mineral seems to show that the trans-

formation may take place at ordinary temperatures. The emery of

Greece and Asia Minor, which is associated with variable propor-

tions of oxyd of iron, is according to Dr. J. Lawrence Smiths

always more or less hydrated.

The aro-illaceous matter enclosino; some varieties of this bauxite

or impure diaspore, is white, without plasticity, and very rich in

alumina; one specimen freed from the red ferruginous portions,gave

alumina 58-1, silica 21*7, peroxyd of iron 3*0, titanium 3*2, water

14-0. This substance approaches in its composition to collyrite,

and the dillmite which is the gangue of the diaspore of Schemnitz.

These materials however contain from 20 to 40 per cent, of water.

Scarbroite, schrotterite, and allophane are similar matters ; the

latter, unlike a clay in its structure, appears to have been de-

posited from solution. The subsulphate of alumina, known as

websterite or aluminite, is often met with in layers and concre-

* Deville. Ann. de Chime et Physique, (3) Ixi. 309.
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tionary masses in tertiary clays,* and is sometimes mingled with

a silicate having the composition of allophane. This frequent

occurrence of alumina still retaining a portion of sulphuric acid,

confirms the view which we have elsewhere expressed, that solu-

tions of native alums have by their decomposition furnished the

alumina for many of the mineials in question, while the con-

ditions under which this base is taken into solution by organic

matters, still require investigation. The careful examination of

unaltered sedimentary deposits, is calculated to throw great ad-

ditional light upon the origin of the crystalline rocks.

ARTICLE XII.— On Canadian Caverns. By George D. Gibb

M.A., M.D., F.G.S. London, England.

(Extracts from a Paper read before the British Association, Sept. 1859J

The prominent feature of a large portion of the province of

Canada is the presence of various limestone rocks belonging to

the Silurian formations. Until lalelv, the existence of caverns in

these rocks, as well as in those lying subjacent—namely, the

Laurentian of Sir William Logan, was almost unknown ; as, with

the exception of an isolated account here and there, no regular

description of any cavern had appeared. Owing to the labours

of the Canadian Geological Survey, and of several private individ-

uals, a number of caverns have been discoved at distances

remote from one another ; some of these have received but a pass-

ing notice in the publications of the Survey, and are not, there-

fore, useful as a means of reference. The present communication

it is hoped, will supply that deficiency, as in it I propose to embody,

short desciiptive accounts of all the caverns of Canada which are

known up to the present time. The details of some of them are

not so full as could be desired ; nevertheless, with all the available

sources of information within my reach, together with personal

observation in some, on the whole the general descriptions may be

relied upon as accurate, and as containing a correct account of

the geological formations in which they lie.

The caverns of Canada may conveniently be divided into two

classes ; the first comprises those which are at the present time

washed by the waters of lakes, seas, and rivers, including arched,

* In this connection we may notice apatelite, a basic persulphate of

iron, which occurs in conditions similar to alumiuite.
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perforated, flower-pot, and pillared rocks, which have at one time

formed the boundaries or walls of caverns, and all of them unques-

tionably the result of aqueous action. The second comprises

caverns and subterranean passages which are situated on dry land,

and so far as we know, not attributable to the same causes in

their origin as the first, or at least not applied in the same manner.

In the first class are included the followino; :

—

1. Caverns on the shores of the Mao:dalen Islands.

2. Caverns and arched rocks at Perc^, Gaspe.

3. Gothic arched recesses, Gaspe Bay.

4. The '^ Old Woman," or flower-pot rock, at Cape Gaspe.

5. Little River Caverns Bay, of Chaleur.

6. Arched and flower-pot rocks of the Mingan Islands.

7. Pillar sandstones, north coast of Gaspe.

8. Niao^ara Caverns.

9. Flower Pot Island, Lake Huron.

10. Perforations and caverns of Michilimacinac, L. Huron.

11. The Pictured Rocks, Lake Superior.

12. St. Ignatius Caverns, Lake Superior.

13. Pilasters of Mammelles, Lake Superior.

14. Thunder Mountain and Pate Island Pilasters, L. Superior.

In the second class are :

—

15. The Steinhauer Cavern Labrador.

16. The basaltic caverns of Henley Island.

1*7. Empty basaltic dykes of Mecattiaa.

18. Bigsby's Cavern, Murray Bay.

19. Bouchette's Cavern, Kildare.

20. Gibb's Cavern, Montreal.

21. Probable caverns at Chatham, on the Ottawa.

22. Colquhoun's Cavern, Lanark.

23. Quartz Cavern, Leeds.

24. Probably caverns at Kingston, Lake Ontario.

25. Mono Cavern.

26. Eramosa Cavern.

27. Cavern in the Bass Islands, Lake Erie.

28. Subterranean passages in the Great Manitoulin Island, Lake
Huron.

29. Murray's Cavern and subterranean river, Ottawa.

30. Probable caverns in Iron Island, Lake Nipissing.
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The majority of those in the first class are on a level with the

water, whilst the remainder are elevated above, varying from a

few to upwards of sixty feet.

In the second class the level varies, but nearly all are above

that of the sea, as will presently be described ; none penetrate the

earth to a considerable depth, but this may be found to be other-

wise as the explorations are continued. In none have animal re-

mains been found, excepting in one instance, and they were dis-

covered loose and not imbedded in stalagmite ; and so far as I am

aware, not a single object, such as a flint arrow-head or spear, used

by the ancient inhabitants of the country, has been observed.

This circumstance may in some measure detract from the value of

the present communication ; that part of the enquiry has still to

be worked out, as many of the caverns have been but very partially

explored, indeed some have scarcely been examined ; and as

several of them branch off by means of fissures and galleries, run-

ning from distinct chambers (most of the latter containing stalag.

mite), we may yet hope for interesting discoveries, particularly in

that district of country in which exist the huge caverns of

Mono and Eramosa in the Niagara limestone rocks of the Upper

Silurian formation. The researches of Mr. Sterry Hunt,

of the Canadian Geological SuiTey, have shown that these

limestones are essentially dolomitic, and thus perhaps favourably

constituted for the development of caverns.

(As examples of the caverns noticed by Dr. Gibb we take the

following :— Eds.)

Caverns on the Shores of the Magdalen Islands.

On passing the interesting group of islands in the Gulf of St

Lawrence, known as the Magdalens, the obsei^ver is struck with

their beautiful and picturesque appearance, which is suddenly

presented to his view. The cliffs, which vary in height, present

equally various colours of red in which the shades predominate
;

these contrasted with the yellow of the sand-bars, and the green

pastures of the hill-sides, the darker green of the spruce trees, and

the blue of sea and sky, produce an eflect, as Captain Bayfield des-

cribes, extremely beautiful, and one which distinguishes these

islands from anything else in the Gulf. Such an agreeable picture it

has been my own good fortune to witness and admire. The strik-

ing feature in their formation is the dome-shaped hills rising in

the centre of the group, and attaining a height of from two hun-

dred to five hundred and eighty feet. They are composed of the
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Triassic or New Red Sandstone formation, which forms their base,

being surmounted or topped by masses of trap rocks. The high-

est of the Magdalen s is Entry Island, with an elevation of five

hundred and eighty feet ; its red cliffs rise at its north-east point

to three hundred and fifty feet, and are what they have been

described, truly magnificent and beautiful. The soft and friable

character of the brick-red cliffs forming the shores of these islands,

with their remarkable capes and headlands, have in many places

yielded to the force of the waves, and have become worn into

arches and caverns. This is most strikingly manifest at Bryon

Island, which is nearly surrounded by perpendicular or overhang-

ing cliffs, which are broken into holes and caverns, and fast giving

way to the action of the waves. From the same cause are to be

seen detached peninsular masses in a tottering state, which now

and then assume grotesque forms. There is something peculiar-

ly interesting in this singular group of islands, lying so isolated

about the centre of the great Gulf of St. Lawrence ; and curiosity

would be well repaid by a visit from one of the neighbouring

ports.

Caverns and Arched Rocks at Perc:6, Gasp:6.

On the eastern coast of Gaspe, in the Gulf of St. Lawrence,

there is a range of limestone cliffs, which commence on the south-

west side of Mai Bay, at the perforated rock, called He Perc^, and

thence run in a north-north-west direction. Immediately south

of these cliffs, which are six hundred and sixty-six feet in perpen-

dicular height above the level of the sea, as described by Bayfield,

are the Perce mountains, the highest of which. Mount Perce, is

twelve hundred and thirty feet, and is visible forty miles out to

sea.

The town " He Perce," as it was called in Charlevoix's time,

occupies the shores of Perce Bay, running from point Perce to

White Head. This writer mentions in the second volume of his

" Histoire de la Nouvelle France," p. 71, that Sir William Phipps,

in his expedition against Quebec, landed at He Perce in Sept.,

1690, pillaged the town and robbed the church.

A reef connects the Perce Rock with Point -Perc^. This re-

markable perforated rocky islet, which gives the name of Perc^

to this locality, is two hundred and ninty-nine feet in height, pre-

cipitous all round, and bold to seaward. This islet and the island

of Bonaventure are considered outliers of the conglomerate rocks
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•which enter into the formation of the main land at Perce, the

former would seem especially to be a continuation of the range of

cliffs on the south-west side of Mai Bay. The Split Rock is an

almost inaccessible mass of this strata, and stands up like a

wall, in continuation of the limestone-cliffs of Barry Cape (Point

Perce). It is five hundred yards long, one hundred broad, and

is remarkable for the presence at its western half of two large holes

or arches, through one of which a sloop at full sail can pass at

high water. There is a lateral arch at the north east side, scarce-

ly perceptible from the water.

The perforations in this rock have been formed by the action of

the waves of the sea, the same cause which has in the progress of

time effected the disjunction of these outliers from one another

and the main land. From the present position of the islet, which

lies almost north and south, I am disposed to consider its northern

aspect as the oldest, the two arched openings at that side forming

what were once the entrance to deep caverns running into the rock

southwards, which in the course probably of ages has been wash-

ed away by aqueous denudation. This view is strengthened by

an examination of the intervening shores as they exist at present.

The coast line of He Perce runs along to Bonaventure Island,

with an imaginary position of the land at one time between the

south-west part of the latter island and the shore at the Bay of

Perce, at the point where the cliffs commence at its southern third.

This gives the southern coast a semicircular course, with a low

shelving beach corresponding to that which now exists at Perce

Bay on the one side, and the western coast of Bonaventure on

the other ; whilst the northern coast is rocky and precipitous,

probpierced with many caverns, and gradually diminishing in

height to the southward.

Bouchette's Cavern, Kildare.

This cavern was visited and first described by Colonel Bouchette

(Surveyor-General of Canada) in the report of his official tour

though the new settlements of the lower province in 1824. It is

situated in the township of Kildare, about thirty-five miles due

north of the city of Montreal, but the precise locality I have been

unable to determine, although from the description it may be

close to the village of the same name. The southern part of the

township is traversed by a broad band of the Potsdam sandstone,

in continuation of the same rock running in a north-east direction
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from the soutli-western part of the township of Rawdon. That

part of Kildare north of this band is composed of gneiss of the Lau-

rentian system most probably interstratified with some bands of

crystalline limestone, in which the cavern is developed.

It was about the year 1822 that two young Canadian peasants,

whilst prosecuting their sport of hunting the wildcat, pursued two

of their game, until entering an obscure hole a little above the

bank of the river, they lost sight of them. The more enterpris-

ing of the two attempted to enter the aperture in the rock, at that

time barely sufficient to admit of his crawling into it, but with-

out success. Providing themselves with lights, a second attempt

was more successful, " for not only did they secure their prey (of

which they have preserved the skin to this day), but they dis-

covered," says Colonel Boucbette, " another of the many phen-

omena of nature, a description of which cannot be uninteresting."

The following account is given in the Colonel's words :

—

" I descended into the cavern by means of a trap-door, which

has recently been placed at one of its angles for the facility and con-

venience of strangers desirous of visiting this singular spot, having

as my guides two of the inhabitants of the neighbouring house,

bearing lighted tapers. The height of the cave where we entered

is five feet, from which angle branch off two caves, the lesser

whereof is of the followino- dimensions :

—

Length 25 feet

Breadth varying from 2^ to 9 "

Height 5 "

It bears about a south-east course from the entrance.

The other has in length 70 feet.

Width from 7 to 8 "

Height gradually increasing. . . 5 to 13 "

"The increase in the loftiness of the cave originates from the

declivity of the ground part, which, at the north-eastern extremity,

is at least twenty- three feet from the surface. It forms nearly a

right angle with the first, at its south-western end, and an angle

scarcely obtuse at the other with another cave, whose

Length is 80 feet

Average width 6 "

Height 5 "

At the south-eastern extreme of this cave branches off another

of inferior size and consequence, bearing about a due north course,
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as may be deduced from tte angle it makes with the last describ-

ed :

—

It is ia length 20 feet

Width... r 5 "

Height 5 to 4 "

" At the outward angle formed by this cave with the preced-

ing one, is to be seen a nearly circular aperture of about a foot

and a half in diameter, which leads to a cavern yet unexplored,

the extent whereof is not known with any certainty ; but con-

jecture and supposition will have it to extend two arpents—an

astonishing distance as a natural subterraneous passage. Sura-

mins; the leno^ths of the several caves above-mentioned too*ether,

we have a total distance of a hundred and ninety-five feet of sub-

terraneity in the solid rock offering a beautiful rock of crystallized

sulphurate of lime, carved as it were by the hand of art, and exhi-

biting at once the sublimity of nature, and the mastery of the all-

powerful Architect of the universe."

From the foregoing description there would seem to be five

diflPerent caverns or galleries, and probably many more, if the

fifth has been since explored. Three of them branch off from the

entrance in different directions, whilst the remaining two do so at

the termination of the central gallery. The roof throughout is

covered with stalactites, but as no mention is made of stalagmite,

nor of the presence of bones, we are left to conclude that they

were absent, although the chances were much in favor of find-

ing the latter, in consequence of there being a free and un-

obstructed entrance into the cavern.

ARTICLE XIII.

—

Flint drift and Human Remains. Fxtacted

from the Duke of ArgylVs opening address as President of the

Royal Society of Edinburgh,

(From the JEdinhurgJi New Phil. Jowrnal.)

"The attention, not of geologists only, but of men of science in

several departments, has, during this and the preceding year, been

fully awakened to the importance of a discovery which is really of

much older date—viz., that flint implements, the work of man, are

found in beds of drift gravel associated with the bones of the last

generation of the great extinct mammalia. The full significance

of this fact is only now being fully recognized, and many of the con-

clusions which it may tend to establish are subject to much doubt,
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and will probably form the subject of increasing controversy. But

it is only necessary to have a clear idea of the facts as they have

been now ascertained, to see that one conclusion at least is placed

beyond all question—viz., that great physical changes on the sur-

face of the earth, and these, in part at least, effected by the agency

of water, have taken place since the creation of man.

"Whether this conclusion carries the creation of man farther

back than had commonly been supposed, or whether it merely

brings nearer to us than we had before conceived the last great

changes which have produced the existing surface, is the main

question on which debate arises. As geology gives no certain data

for computing positive, but only relative time, this question is

necessarily involved in much obscurity. But there are certain

limits within which, after all, the controversy is confined. It is

well to observe that, according to the principle on which geolo-

gical times and epochs are classified, the human epoch remains,

after these discoveries, very much where it stood before. It is true

that many of the large animals, with which the traces of men
seem to be connected, are now extinct ; but a very much larger

number are still living. The Molluscan Fauna, which plays so

important a part in ages of geologic time, is absolutely the same.

The general aspect of animal life is the present aspect, with the

exception that a certain number of species of the larger Herbivora

and Carnivora have become extinct. But such extinctions, local

in many instances, and total in some, have taken place in historic

times, and are in visible process of accomplishment even now.

Such extinctions do not constitute a new Fauna, nor, accordinofto

the received principle of classifying past times, do they mark a new
geological age. The era of man, therefore, remains, geologically

speaking, in the same relative place in which it stood before—the

very last and latest of the world.

But the fact that human implements are found under great beds

of gravel and of earth formed by water, whether of rivers or of the

sea, at an elevation which in either case would imply changes of

level, such as, if general, would be enough to revolutionize the

whole aspect of our now habitable surface, is a fact which casts

new and important light on the (geologically speaking) very recent

date at which those changes have taken place.

Whether the men who formed the implements were or were

not contemporary with the living quadrupeds whose bones are

associated with these implements, seems tome a subordinate ques-
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tion. The mere fact of sucli association may not absolutely prove

the point, because it is conceivable that the bones may have been

merely re-aggregated from an older fossiliferous deposit. But I

suspect that the reluctance to admit the contemporaneity of man
with those animals results from the reluctance to admit man's

priority to such physical changes as are supposed to separate us

from a Fauna typified by the Mammoth and the Elk. If, there-

fore, the fact of such priority be proved from the stratigraphical

position of the flint relics, wholly independent of any argument

derived from organic remains, the importance of the question re-

specting the human age of the great mammals will be much di-

minished. It may be well, therefore, to keep our attention firmly

fixed on what is really the important question—the nature and

position of the strata in which, and under which, the flint imple-

ments have been interred. Going no farther for light upon this

question than the particular beds at Amiens and Abbeville in

France, where the implements have been found in greatest abun-

dance, it is enough to record the fact. The flints are embedded

in a stratum of gravel, which rests directly on an eroded surface

of the chalk, and contains along with the hatchets, the bones of

the great extinct mammalia. This is again surrounded by a bed

of sand from seven to ten feet thick, in which only a few rare

bones and implements have been found. This is again capped by

a second bed of gravel from tw^o to five feet thick; and lastly, on

the top of all, is a bed of brick earth, in which, as if to afibrd the

very poetry of illustration, are to be seen the tombs of Roman-

Gaul. Such is the position of the beds with reference to each

other. But what is their position with reference, not to each

other, but to the surrounding country ? The gravel-bed extends

to points upwards of a hundred feet above the level of the river

Somme, which occupies the bottom of the existing valley. It is

described by Professor Rogers, a most competent and accurate

observe^, as extending to the summits of the plateaux which de-

termine the existing drainage. Whether, therefore, the water

which, formed these beds were marine or fluviatile, in either case

such changes of level are implied as would be sufficient, if general,

to alter widely the existing distribution of land and sea.

Here, then, the question arises, Were those changes local—con-

fined perhaps to the district of Western France ? Connected with

this question, another immediately occurs: Is not this bed of gra-

vel identical in character and compositson with similar deposits
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in other countries ? Is there anything to distinguish it from the

gravels containing precisely the same mammalian bones which

are familiar to geologists in almost every country, and which

have been recognized every here and there over the whole of

Europe, from Siberia to Palermo, and from the basin of the Thames

to the valley of the Danube ? So far as I have been able to gather

from the papers which have detailed the facts, there is nothing to

indicate any difference whatever, except that, at least until this

discussion arose, human implements had nowhere else been recog-

nised as associated with the drift. The absence of such remains

elsewhere, however, would go for little in establishing a difference

because it is clear that the men who existed before the formation

of the Abbeville beds were rude, and probably widely scatttered

savages, distant outliers of their race. The chances therefore,

were infinite against the preservation either of them or of their

works. But even this distinction, it would appear, is being broken

down. It is now recollected that so long as sixty years ago,

human implements had been discovered in Suffolk under similar

conditions, and the fact communicated to the public in an archae-

logical journal by the discoverer Mr. Frere. The spot has been

visited by Mr. Prestwich, fresh from the Abbeville beds, and he

recognises the same phenomena. But this is not all. The scent,

once taken up, is becoming stronger and stronger, every day.

Closely connected with the period of the drift-gravels are the ossi-

ferous caves and caverns so common all over Europe where lime-

stones prevail. They have been long known to contain a profu-

sion of bones cf the extinct as well as of living mammalia. Here,

again, it is now confidently asserted that human implements are

being found under conditions which leave no doubt that, whether

man was or was not contemporary with these animals, he must at

least have preceded the action of these agencies which brought the

bones together. The evidence in this case must necessarily be

more liable to erroneous interpretation than in the case of imple-

ments found in undisturbed beds of gravel, because caverns must

at all times have been a resort of savage tribes whenever the en-

trances were accessible from the surface. But the evidence seems

to be such as is suflScient to convince examiners so careful and

acute as Dr. Falconer and Mr. Prestwich of the undoubted pri-

ority of man to that diluvial action which appears to have swept

into those caverns their mixed contents. But this is not all. It

Can. Nat. 3 Vol. VI. No. 3.
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is now recalled to mind, that so long ago as 1833, a M. Schmer-

ling had published Researches into the Ossiferous Caverns of Bel-

gium, in which, not implements of man only, but his teeth and

his bones, and portions of his skull, had been found so thoroughly

mixed up with the remains of the lower mammalia as to leave in

his mind no doubt, if not of their contemporaneous life, at least

of their contemporaneous entombment in the spots where they

are now found. These are remarkable facts ; and in so far aa

they indicate that the phenomena of Abbeville are closely related

to others observed in many different parts of Europe, they go far

to prove that the French gravel-beds were due to no mere local

cause, but to some diluvial action which was general, and there-

fore in all probability due in great part to the waters of the sea.

I need not point out how many and how interesting are the

questions which this discovery raises in our minds. Was this in-

cursion of the waters of the sea, over a pre-existing land, sudden

and transient, or gradual, and of long duration ? In the Abbeville

beds there seems to be clear evidence of four successive stao^es of

submergence, each distinguished from the other by different

mineral conditions. The first bed, that in which the bones were

entombed along with the human implements, indicates an acticn

strong, if not violent, but not of long duration. The second indi-

cates, by its finer materials, the action of a gentler force. The

third seems to be very much a repetition of the first ; whilst the

last can only be accounted for on the supposition that fine sedi-

ment had time to accumulate in comparatively tranquil waters.

The interest of the question is very much centred in the nature of

the action which began this series of events. Perhaps it may be

well to look at the conclusion come to in respect to the origin of

the mammaliferous drift-gravel by the geologist who has devot-

ed most special attention to the subject, and before the discoveries

of Abbeville had disturbed any preconceived idea. I find Mr.

Prestwitch, in a lecture delivered in 1857, coming to this conclusion

in respect to the ossiferous gravels of the Thames :
—

" Taking into

consideration the absence of contemporaneous marine remains,

and noting the immense mass of but slightly worn debris derived

from and covering irregularly the sedimentary deposits ; and the

fact that it has evidently been transported from greater or less

distances, combined with the occurrence in the gravel of the re-

mains of large land-animals, of trees, and of fresh-water land-shells
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we have, I conceive, at all events in these facts, indications of at

least one land-surface here destroyed, and its rocks, plants, and

animals involved in one common wreck and ruin."

An able and elaborate paper on the "Distribution of the Flint-

Drift of the South east of England," &c., was communicated to the

Geological Society of London by Sir R. Murchison in 1851. The

phenomena he describes seem everywhere to be a precise repeti-

tion of those of Abbeville. Everywhere the flint drift, which is

often, as there, covered by brick-earth, clay, or loam, is character-

ised by the bones of the great extinct mammalia, and everywhere,

according to the author's view, gives evidence of sudden and vio-

lent diluvial action. Everywhere also, this drift-gravel rises high

above the levels of the existing drainage, whilst, at the same time

it gives evidence that the general configuration of the surface was

substantially the same as now. Everywhere, also, wherever shells

have been preserved, they belong to our existing fauna, and thus

prove beyond a doubt that, geologically speaking, the age of the

drift is the age of the existing world. " In short," he says, " the

cliffs of Brighton afford distinct proofs that a period of perfect

quiescence and ordinary shore action, very modern in geological

parlance, but very ancient as respects history, was followed by os-

cillations and violent fractures of the crust, producing the tumul-

tuous accumulations to which attention has been drawn."

Unless, then, the Abbeville beds can be separated from those

so widely prevalent in other countries, the discovery of human
implements underneath this drift will rather tend to bring nearer

to us than had ever been supposed some great and sudden diluvial

action, than to cast any very clear light on the absolute time

—

that is, on the time measured by years or centuries—which has

elapsed since the creation of our race. The facts which have been

brought to light prove, indeed clearly enough, that since man
walked the earth some great changes have affected the condition

of its surface ; and it is impossible as yet to say what bearing

this discovery may be found to have on that remembrance of at

least one great catastrophe, which is not move a part of sacred

history than it is of profane tradition.

We must not, however, shut our eyes to the indirect effect which

this discovery must have on the question of positive time. In the

first place, there is a school of geologists, led by our distinguished

countryman Sir Charles Lyell, who disbelieve generally in these
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conclusions which point to violent and sudden changes ; and, in'

the next place, it must be remembered that changes which in point

of geological time might well be accounted rapid, might never-

theless well occupy thousands of our years. There is proof in

these gravel beds of the Somme of a double motion, one of sub-

mergence to the depth of certainly more that 100 feet, another

of subsequent elevation, during which the immense mass of ma-

terial which had been brought down and deposited by water, has

been worn through and broken into escarpments, either by the

existing stream or by more powerful currents. We have no data

from which to measure in years the time which the accomplish-

ment of such a series of changes may imply. But I think the

general impression left upon the mind must be in favour of a very

high antiquity. Farther light may be cast upon this subject ifthe

drift-gravels of France, the south of England, and other countries

can be co-ordinated with any one of the stages of operation to

which we owe the superficial deposits of Scotland and the north of

Europe generally. It is well known that in these last there is one

prominent charactercstic which is absent farther south. I mean

the abundant proofs of glacial conditions, or an arctic climate.

On this subject there is a paper of great interest in the last

*' Quarterly Journal of the Geological Society," by Mr. Jamieson,

founded on observations made mainly in the county of Aberdeen.

The cycle of changes which this geologist thinks can be clearly

traced, as necessary to account for the superficial deposits of our

own country, amount to no less than five great epochs, including

two of submergence and two of elevation, and involving changes

of level to the extent of more than 2000 feet. Scotland hss long

ago furnished evidence as clear as that founded on the French

flint implements, that at least previous to the last of these eleva-

tions man had reached her shores, and navigated her rivers and

estuaries in those rude canoes, hollowed out of trunks of oak by

stone hatchets, which have been frequently found in elevated beds

of silt and gravel in the valley of the Clyde. And here we strike

upon evidence which has some bearing upon the question of time.

Closely connected with the period preceding the last elevation of

the land, we have proof that an arctic climate prevailed over a

large part of the northern hemisphere, whose climate is now com-

paratively temperate. But this period seems clearly to have been

one of long duration—that is to say, of such duration, and lasting
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Tnuder such conditions of comparative rest, as to allow the develop-

ment of a glacial fauna. Close to my own residence on the Clyde

each low ebb exposes numerous examples of the Pecten Islandicus

and of those very large Balani^ which are confined to arctic seas.

These beds of shells, which are all of existing species, but of spe-

cies which have retired from our now more genial temperature to

a northern habitat, were first described by my friend Mr. Smith

of Jordanhill, and his observations and conclusions have since

been abundantly confirmed. "We have no knowledge how this

period was brought to a close. But there seems to be evidence

that it had come to an end, and that for a long lime before the

last elevation of the land, and before man had appeared in Scot-

land. This seems to be a legitimate deduction from the fact that

the canoes in the elevated Clyde beds are formed of oak of large

dimensions and of great age. Forests which aflbrded such tim-

ber must have flourished in a climate not much more rigorous

than that which exists at present. Here again, then the earliest

footprints of our race are traced up to a point, preceding indeed

some important physical changes, but clearly subsequent to the

establishment of all the main conditions which now afi'ect the dis-

tribution of animal and vegetable life.

As regards the extinction of some animals, I have spoken as if

the contemporaneousness of man with them whilst yet living ought

not to be absolutely assumed merely from the fact that his imple-

ments are associated with their bones. But on this point new

evidence is being rapidly collected and brought together. Mons.

Lartet, a distinguished French naturalist, has found what he con-

siders to be a distinct evidence of the mark of human weapons on

various parts of the skeletons of the extinct mammalia of the drift.

These marks have been detected on the skull of the Megaceros

Hibernicus, or great Irish elk—an animal which stood some ten

feet high—on the bones of the Rhinoceros tichorinus, and on

those of various species of the ox and deer, which are now either

extinct or confined to the last remnants of a declining race. The

marks are of various kinds—some of them peculiar—indicating

a sort of sawing with some instrument not of the smoothest edge.

M. Lartet has ascertained that these blows and cuttings could

not be made except on fresh bones—that is to say, on bones un-

dried and retaining their animal cartilage. Farther he has suc-

ceeded in producing on the bones of existing animals precisely



198 Flint Drift and Human Remainsi

the same peculiar forms of incision by using one of the old flint

implements found in the same beds of gravel, whilst he has equally-

found that similar marks are incapable of being produced by im-

plements of metallic edge. His conclusion is thus stated by him-

self:
—" If, therefore, the presence of worked flints in the diluvial

banks of the Somme, lone since brought to light by M. Boucher

de Perthes, and more recently confirmed by the rigorous verifica-

tions of several of your learned fellow-countrymen, have estab-

lished the certainty of the existence of man at the time when those

erratic deposits were formed, the traces of an intentional operation

on the bones of the rhinoceros, the aurochs, the megaceros, the

cervus sommensis, &c. &c., supply equally the inductive demon-

stration of the contemporaneousness of those species with the

human race."

The great number of flint implements which have been found

in the French beds—said to amount to upwards of a thousand in

a few years—when compared with their great rarity el &swhere,

is not perhaps so curious as at first sight it may appear to be.

Flint implements can only be made where flints are accessible

;

and it is well known that the flints of particular beds, or strata of

the chalk, are more easily fashioned than others. It is therefore

probable that some such favourable localify had existed in the

chalk of that part of France, and that what may be called a

manufactory of them had been established there. It is remarka-

ble that some of the implements are only half finished, whilst all

of them exhibit such sharp edges and angles as are sufficient to

prove that they have not been transported far from the spot where

they were made, nor subjected to long wear from use.

On the whole, then, it is not to be doubted that the discovery

of human implements under repeated beds of aqueous drift and

and sediment, so high above the levels of exising rivers, or of the

existing sea, is a fact of very great significance and importance.

In its bearing on geology, it is principally interesting as proving

at how recent a period portions at least of the earth have been

subject to powerful and rapid diluvial action. In its bearing oit

human chronology, everything depends on the degree of sudden-

ness and rapidity with which water may have been brought to act

upon the former surface. But here anything like data for positive

computation entirely fails us. We have no knowledge, in his-

toric times, of any aqueous operation on so grand a scale. Making
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however, every deduction which can be made, we must be pre-

pared to find that the facts thus brought to light in the valley of

the Somme will be held to furnish important collateral evidence

in support of the reasoning founded on other sciences, such as phi-

lology and ethnology, which has long demanded, for the develop-

ment of our race, a number of years far exceeding that which is

allowed by the chronology previously received. It is the beauti-

ful expression of Sir Thomas Browne, which I find quoted by Dr.

Mantell in a former paper on this subject, that " Time conferreth

a dignity upon the most trifling thing that resisteth his power;

"

and it is impossible to look at these rude implements—perhaps

the earliest efforts of our race, in the simplest arts of life—without

being impressed with the high interest of the questions with which

they seem to be inseparably connected.

ARTICLE XIV.

—

Considerations relating to the Quebec Group,

and the Upper Copper-bearing rocks of Lake Superior. By
Sir W. E. Logan, F.R.S., Director of the Geological Survey

of Canada.

CEead before the Nat. Sist. Society.)

In a communication addressed by me to Mr. Barrande on the

fauna of the Quebec group of rocks, (Canadian Naturalist and

Geologist vol. v. p. 4Y2), after showing that the organic remains

discovered last year at Point Levi placed the group about the

horizon of the Calciferous formation, I stated that the apparent

conformable superposition of the group on the Hudson River for-

mation was probably due to an overturn anticlinal fold or overlap.

Fig. 1.

Montmorency N.Channei. Orleans island

F I

g, Laurentian gneiss.

bj Trenton limestone.

M^, Utlca shale.

M*, Hudson River shale.

^, Quebec group.
F. Fault.

O, Overlap.
S, Level of the Sea.

Horizontal and vertical scale, 1 inch to 1 mile.

The character of this overlap is exhibited in the accompanying

wood cut (fig 1) of a vertical section in the neighbourhood of

Quebec, extending from the Montmorency side of the St. Lawrence

across the north channel and the upper end of the Island of
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Orleans. The road from Beauportto tlie Montmorency runs over

a floor of Trenton limestone, which has a very small dip towards

the St. Lawrence ; farther back from the river the rock has a

gentle dip in an opposite direction giving evidence of a very flat

anticlinal form, which could scarcely be detected without the aid

of the general distribution of the formations in the neighbourhood.

On the south side of the road there occurs a dislocation which

can be traced the whole way from Beauport church to Mont-

morency falls, where the effect it produces is easily discernible.

Here the channel of the Montmorency is cut down through the

black beds of the Trenton formation to the Laurentian gneiss on

which they rest, and the water at and below the bridge flows down

and across the gneiss, and leaps at one bound to the foot of the

precipice, which immediately behind the water is composed of

this rock. At the summit the Trenton beds are seen on each

side ; on the right bank they have a thickness of about fifty feet,

and are marked by the occurrence of Leptcena sericea (Sowerby),

Strophomena alternata (Conard), Orthis testudinaria (Dalman)

Lingula crassa (Hall), Conularia Trentonensis (Hall), Calymme
BlumenhacMi (Brongniart), and Trinudeus concentricus (Eaton).

The dip of these beds is down the stream at a very small angle

;

but at the foot of the precipice and immediately in contact with the

gneiss, about the same thickness of black limestone is tilted up to

an angle of fifty-seven degrees ; it is followed by about an equal

amount of black bituminous shale with the same slope. In this

attitude these rocks climb up the face of the precipice present-

ing their edges to the chasm on each side ; they are succeeded by

about eight feet of hard grey sandstone weathering brown in beds

of from ten to eighteen inches, interstratified with black shale
;

on this repose gray arenaceo-argillaceous shales composing the

sides of the chasm out to the waters of the St. Lawrence, the dis-

tance being about a quarter of a mile, and the dip which is

towards the St. Lawrence by degrees diminishing to about thirty-

five degrees.

These tilted beds are fossiliferous, the species contained in the

limestones being Stenopora petropolitana (Pander), Ptilodictya

acuta, (Hall), Strophomena alternata, Leptcena sericea, Orthis

testudinaria, Camerella nucleus (Hall), Lingula allied to L.

ohtusa, Descina crassa (Hall), Bellerophon hilohatus (Sowerby),

Conularia Trentonensis, an undetermined Orthoceras, Cyrtoceras

(Mnstrictum (Hall), Calymme Blumenbachii, Cheirurus pleurexan-
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themus (Green), Trinucleus concentricus, Asaphus platycephalus

(Stokes) ; those contained in the black shales are GraptoUthus

hicornis (Hall), G. pristis (Hessinger). There is thus no doubt

whatever that the limestones are of the Trenton and the shales of

the Utica formation.

On the opposite side of the north channel at the upper end of

the Island of Orleans there occur about 500 feet of black bitumi-

nous shale inters tratified "with occasional beds of gray yellowish-

weathering calcareous sandstone, and arenaceous limestone ;
they

in some parts hold GraptoUthus hicornis and G. pristis, and there

is little doubt are subordinate to the Utica or Hudson River forma-

tion. They dip S. W. <^ 50®, and there rests upon them (the

contact being visible) a series of magnesian shales and conglome-

rates dipping in the same direction and at the same angle. These

magnesian strata are of the same character as those at Point

Levis, and belong to the Quebec group. They thus overlap the

black shales which are probably overturned as represented in

the diagram (fig. 1).

Fig. 2.

Campmentd'our3 Chahnel Sr Joseph

a, Birdseye and Black River limestone.

6, Ste. Marie sandstone.

c, Huronian slate conglomerate and jaspar conglomerate.

H, Level of Lake Huron.
Sy Level of the Sea.

Horizontal and vertical scale, 1 inch to 1 mile.

In his explorations of last year on Lakes Superior and Huron

Mr. Murray ascertained that the lowest rock in that neighbour-

hood well characterised by its fossils belongs to the Birdseye and

Black River group, and that it rests conformably upon the sand-

stones of Sault Ste. Marie. These sandstones and their equivalents,

consisting of red and yellowish-white beds, are traceable on the

south side of Lake Superior from Marquette to the River St. Marie

and compose Sugar Island and probably the north part of Neebish

Island ; they extend to the north part of St. Joseph Island, and are

met with on the Island of Campment d'Ours. In one of the white

beds near Marquette, Mr. Murray obtained a Pleurotomaria resem-

bling P. Laurentina of the Calciferous formation and observed the

occurrence in the same bed of a species of ScoUthus. The mass
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on Campment d'Ours is of the same color and friable character

as the yellowish-white beds near Marquette and is marked by the

same Scolithus, and there is little doubt that the two exposures are

of the same series. On Campment d'Ours the sandstone reposes on

the Huronian series ; it is eighty feet thick and is very nearly

horizontal, (fig. 2.) It is succeeded in ascending order by the

following series of beds :

—

Bluish-gray shales interstratified with thin beds of yellowish

compact limestone, presenting an escarpment over the sandstone

;

the fossils observed are Stenopera fibrosa, Ftilodictya fenestrata,

P. acuta, StropTiomena alternata, Rhynconella plicifera, and a

small undetermined Lingula 20

Measures concealed 60

Ash-gray compact limestone in beds of from three to five inches

thick, interstratified with a five-inch bed of drab colored compact

hmestone ; among the fossils are Stenopera fibrosa, Glyptocrinus

ramulosus, Strophoniena alternata, Pleurotomaria subconica, Subu-

tiles elongatus, Amboni/ehia amygdalina, Cyrtodonta Suronensis,

Vanuxemia inconstans, Orthoceras tenuifilum, O. Murrayi, Leper^

ditia Canadensis, and Asaphus platycephalus 4

Ash-gray compact limestones in beds of from four to six inches,

underlaid by a dark brownish-gray arenaceous limestone bed of

about ten inches, and divided by thin layers of gray calcareo-

argillaceous shale ; all the strata are very fossiliferous, and the

species they contain are Glyptocrinus ramulosus, Ftilodictya mul-

tipora, Coseiniumfiabellatum, StropJiomena alternata, S.filitexta,

Rhynconella reeurvirostra, Orthis subequata, Vanuxemia incon-

stans, Cyrtodonta Hiironensis, G. suhcarinata, Pleurotomaria sub-

conica, Trochonema umbilicata, Murchisonia perangulata, Orthoce-

ras recticameratum, Cheirurus pleurexanthemus, and Leperditia

Canadensis 30

Ash-gray compact limestone of the same character as the preced-

ing, but still more fossiliferous ; the beds contain Tetradium

fibratum, Stenopora fibrosa, Columnaria alveolata, Petraia pro-

funda, Strophomena alternata, S.filitexta, Rhynconella reeurviros-

tra, Ambonychia amygdalina, Cyrtodonta Canadensis, C. Huronen-

sis, C. mytiloidea, Vanuxemia inconstans, Ctenodonta nasuta,

Pleurotomaria subconica, Eunema strigillata, Subulites elongatus^

Orthoceras tenuifilwn, O. Murrayi, an undescribed Cyrtoceras,

Asaphus platcycephalus, and Leperditia Canadensis 16

130

The fossils of these limestones leave little doubt that they be-

long to the Birdseye and Black River group, and the underlying

sandstones and other rocks, constituting the upper copper-bearing

series of Lake Superior, may thus represent the Chazy, Calciferous,

and Potsdam formations and be equivalent to the Quebec group

and the black shales and limestones beneath.
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This equivalency and the disturbance which brings the Quebec

group to the surface (the course of which disturbance has already

been given in the communication addressed to Mr. Barrande)

suggest the following considerations.

From the occurrence of wind-mark and ripple-mark on closely

succeeding layers of the Potsdam sandstone where it rests imme-

diately upon the Laurentian series, we know that this arenaceous

portion of the formation must have been deposited immediately

contiguous to the coast of the ancient Silurian sea, where part of

it was in some places even exposed at the ebb of tide. No want

of conformity is known to exist between the Potsdam and Calci-

ferous formations, and the Quebec group being of Calciferous age

and 7000 feet thick, it follows that during the Potsdam period,

while the typical sands of the formation were on a level with the

surface of the sea, there must have existed a depth of water of at

least 7000 feet over the area on which were subsequently depo-

sited the strata of the Quebec group.

As constituting the great metalliferous formation of the conti-

nent this group is traceable under various designations from

Gasp^ to Alabama, thence sweeping round on the west side of the

Mississipi through Kanzas to Lake Superior, without suffering

any diminution in its volume, thus forming the measure of a

deep sea in the course indicated, and probably still farther to the

Arctic ocean. Within this line northward in so far as Canada

is concerned, we find a marginal outcrop of these rocks of only a

few feet in thickness on the north coast of Lake Huron from

Lake Superior to Lacloche. Including the Potsdam sandstone

they are altogether absent between Lake Huron and the neigh-

bourhood of Kingston. In the area between the Laurentide and

Adirondac Mountains, from a line between Lake Ontario and the

Lac des Chats eastward to Lake Champlain on the one hand and

the St. Maurice on the other, the united thickness of the Potsdam,

Calciferous and Chazy formations scarcely attains 1000 feet-

With the exception of a small mass of the Potsdam sandstone at

St. Ambroise near Quebec, we have no evidence of a marginal

outcrop of the formation between the St. Maurice River and the

Mingan Islands, while a similar outcrop of the Calciferous and

Chazy formations has not been observed from the longitude of

Lake St. Peter to the same group of islands ; in these islands

themselves the thickness of the three formations does not exceed
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500 feet, but beyond this we are not yet sufficiently acquainted

with the Lower Silurian rocks to make any statement.

From these facts however it would appear probable that during

the Potsdam period the older rocks which formed the coast of

the Lower Silurian sea extended under comparatively shallow

water south-eastwardly from the St. Lawrence and Ottawa to the

position of the fault which brings the Quebec group to the sur-

face between Gaspe and the Mohawk river, and south-westwardly

from a line between the Mohawk and Lake Superior as far as

Alabama. From this shallow area they descended quickly into

deep water all around, thus constituting a subaqueous pro-

montory from the so-called azoic rocks of the north-east, and

forming with them what Professor Dana I believe has termed the

nucleus of the North American continent.

But though the volume of the Quebec group makes it apparent

that over the area occupied by it and the subjacent black shales,

there must during the Potsdam period have existed a deep sea, it

is yet to be remarked that many of the members both of the

lower and upper parts of the group have by no means the char-

acter of deep sea deposits. To obtain the conditions required for

the accumulation of the coarser members of the series, which

commence near the bottom of the group, it must be supposed

that about the beginning of the Calciferous period, a great conti-

nental elevation occurred, carrying the shallow water deposits of

the Potsdam high above the sea and bringing the area at the

base of the Quebec group comparatively near the surface. The

successive coarse deposits of the group indicate a subsequent

gradual subsidence at unequal intervals until the early shallow

water strata were again submerged, to be first partially covered

over by deposits of the Chazy formation, and then almost univer-

sally by those of the Birdseye, Black River and Trenton.

In this way may be accounted for the break which occurs in

the succession of life between the Calciferous and Chazy, in the

development of the latter formation between the Allumette

Island and Montreal, as well as among the Mingan Islands ; and

the break in the succession of deposits between the Potsdam and

Birdseye at St. Ambroise, between the Laurentian and Birdseye

from the north shore of Lake Huron to Kingston, in the vicinity

of Bay St. Paul and of Murray Bay, and in Lake St. John on the

Saguenay,
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The break in the succession of life between the Chazy and

Birdseye, is not so great as that between the Calciferous and

Chazy. It is not yet quite certain that in Canada a single spe-

cies passes upwards in the latter case, while in the former, the

proportion which does so is about one-sixth. It seems to be in

accordance with this, that we have evidence of a somewhat sud-

den submergence for the introduction of the Birdseye and Black

River group, and a somewhat rapid accumulation of its deposits.

Where these rest upon the Huronian and Laurentian series, the

beds of contact are often composed of angular fragments of the

rock beneath, and it frequently happens that the surface on which

these beds rest, is rough and uneven, broken into sharp project-

ing ledges and deep fissures, which have been filled up and cov-

ered over by the deposits in question, before sufficient time had

elapsed to permit the asperities of the bottom to be worn to a

smooth surface.

An instance in illustration of this occurs on the Snake Islands,

west of Lacloche in Lake Huron, where the Birdseye and Black

River group rests on the quartzites of the Huronian series, and

the lowest bed of the group is made up of angular fragments of

the quartzites cemented together by the fossiliferous limestone
;

there is another at Marmora, where the same group, supported

by Laurentian rocks, fills up deep angular cavities in the surface.

Dr. Dawson has pointed out a striking instance of the pheno-

mena at Hog Lake, in Huntingdon ; others occur at Sloat's

Lake in Loughborough and places adjacent, as well as at Kings-

ton Mills, and the same phenomena are observable in the neigh-

bourhood of Murray Bay.

As an instance of the probably rapid slope with which the bottom

of the Lower Silurian sea descended from shallow to deep water

during the Potsdam period, in the neighbourhood of Quebec, we

see that the surface of the gneiss now supporting the Trenton

formation at the Falls of Montmorency, must have been as much

as YOOO feet above that under the Island of Orleans, where the

Quebec group makes its appearance, while the distance between

the two positions does not exceed a mile and a half ; this would

give a slope of nearly forty-five degrees, and perhaps it would

not be extravagant to take it as more or less typical of the slope

on the whole line to Alabama.

As the black shales and limestones subordinate to the Pots-

dam and the deposits of the Quebec group accumulated, the
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edges of the strata would abut against this slope, and ultimately

both they and the early shallow water deposits on the higher

terrace would be covered over by the Birdseye, Black River,

Trenton, Utica, and Hudson River formations, as represented in

the accompanying diagram, (fig. 3.)
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Without enquiring into the origin of the forces which have

produced the corrugations of the earth's crust, we may suppose

that if a sufficient lateral pressure were applied to strata thus

accumulated and arranged, there would result a set of parallel folds

and overlaps, running in a direction at right angles to that of

the pressure, with prevailing overturn dips in the direction of

movement ; the greater strength, however, of the solid crystal-

line gneiss in this particular case, offering more resistance than
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the newer strata, would cause a break coinciding witli the in-

clined plane at the junction of the gneiss and Quebec group ; the

strata of this group pushed up the slope would raise and fracture

the strata of the formations above, aud be ultimately forced into

an overlap of that portion resting on the higher terrace, after

probably thrusting over to an inverted dip that part of the upper

beds with which they came in contact. The strata of the upper

terrace, relieved from pressure by the break, would remain com-

paratively quiescent, and thus the limit of the more corrugated

area would coincide with the slope between the deep and shallow

water of the Potsdam period. But the resistance offered by the

gneiss would not merely limit the main disturbances, it would

probably also guide or modify in some degree the whole series of

parallel corrugations, and thus act as one of the causes giving

a direction to the Appalachian chain of mountains.

REVIEWS AND NOTICES OF BOOKS.

Life on the Earthy its Origin and Succession, hy John Phillips

A.M., LL.D., F.R.S., Late President of the Geological Survey

and Professor of Geology in the University of Oxford.

This volume contains the substance of the Bede Lecture, delivered

at Cambridge, in May 1860. Like everything that Prof. Phillips

does, it is clear, accurate and scholarly. It gives in small com-

pass and in a manner intelligible to all, a summary of the facts

known to Geology respecting the introduction and order of suc-

cession of life on the earth, without any of the exaggeration and

looseness of statement too common in popular books. It can

be safely recommended to every one desirous of knowing the pre-

sent state of this subject, and its bearing on the Darwinian doc-

trine of the origin of species by natural selection. The work
might afford many interesting extracts, but we content ourselves

with copying the Author's concluding reflections, which are full

of great truths, and with recommending our readers to procure

the work for themselves.

" These various speculations on the subject of Fossil plants and ani-

mals, and the origin and progress of life, may perhaps, to the student of

exact science, appear little more than the chase of a phantom, a wan-
dering after unattainable truth. There is, however, something seduc-
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tive in the problem of the origin of life, and one who has entered on
this charmed path, will seldom leave it without reluctance. Vain and
ill-judged as are some of these attempts, they ought perhaps not to be
visited with the heavy condemnation which sometimes has been heaped
upon them. Men may have mistaken views about the diluvial catas-

trophe
;
false conceptions regarding electricity as the agent of impart-

ing life
;
wrong notions about the nature of atoms, and yet not reason, at

least intentionally, as ' atheists,' denying the incessant watchfulness of

God over the arrangements which he has appointed. It is hard to believe

this of any serious thinker, even of Lucretius, however strongly he may
contend for the regular operation of natural laws, in opposition to the

capricious meddling of those monstrous personifications of human pas-

sions, which were accepted for deity by the ' too superstitious ' men of

Athens and Rome. Erroneous opinions have but their day, and are,

perhaps less mischievous, than the indolence which acquiesces in dull

and incurious conformity with whatever may reign for the moment.

Truth, or what appears such to human reason, operating on real facts

and just inferences, this is the end of scientific research: while we seek

it, let us not be too much troubled if some run in courses wide of our

own, and ask questions we think not likely to be answered. If we do

not ourselves believe the origin of created life to be discoverable by a

creature limited to the observation of sensible phenomena, why should

we restrain the enterprise of those who, vainly striving after something

that is unattainable or fabulous, may yet win much that is accessible,

valuable and real ?

'' According to most of the hypotheses we have been considering, the

forms, structures and habits of life, which we now circumscribe by

specific characters, however distinct these may seem to be, are only

constant for this moment, slowly varying through this period, as they

have varied in preceding periods, possibly then at a greater rate than

now. The forms that now are have had a long series of progenitors,

gradually changing from the earliest times ; many of the earlier races

of a great common stock having died out, while others came into view
;

the whole theatre of life always full of action, but the actors continually

changing, however slow the process of change.

" But, as already observed, the evidence of most value for deciding

the probability of such a progressive change in the forms of life is to be

furnished by geology. That it does not furnish good evidence in favour

of gradual and indefinite change is perhaps generally allowed
; but that

it does furnish evidence of interrupted and limited change, and that

the changes mark steps of progress, is a prevalent opinion. It is fbe

opinion of Mr. Darwin, that if the record of life in the fossiliferous strata

were complete, those changes which now appear interrupted and sudden

would be found to have been continuous, and the progress by steps

would become an inclined plane of easy ascent. This incompleteness

he assumes to be enormous ; so much so that the traces of whole periods

of immense duration, including the first period, are lost ; what we pos-

sess being merely fragments of the record, which indeed never was
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complete, owing to the character of some kinds of deposits. Thus we

must not expect to be able to arrange the fossil remains in a real how-

ever broken series, since the true order and descent may be, and for the

most part is irrecoverably lost.

" Surely this imperfection of the geological record is overrated. With

the exceptions of the two great breaks at the close of the Palaeozoic and

Mesozoic periods, the series of strata is nearly if not quite com[)lete, the

series of life almost equally so. Not indeed in one small tract or in

one section ; but on a comparison of different tracts and several sections.

For example, the marine series of Devonian life cannot be found in the

districts of Wales or Scotland, but must be collected in Devonshire,

Bohemia, Russia, and America. When so gathered it fills very nearly

if not entirely the whole interval between the Upper Silurian and the

Carboniferous Fauna. So in England the marine intermediaries of the

Oolitic and Cretaceous ages are not given : but the Neocomian Strata

supply the want. We have no Meiocene Strata in England, but their

place is marked in France and America.

" Even the great breaks alluded to are bridged. The Permian series

of life contains some Mesozoic interpolations ; and the Lias contains

reliquiae of some Palaeozoic genera. The upper chalk of Maestricht and

the South of France extends toward the Tertiaries the reign of the

Upper Mesozoic beds.

" On the whole, it appears that there exist ample materials for testing

any hypothesis of the sequence of life which includes the marine races;

and that there is much ground for believing, in regard to the chasms

which do exist in the series of freshwater and terrestrial races, that if

filled, they would not lead to other inferences than such as appear con-

sistent with the records of the sea. If the monuments of the earlier life

of the globs are essential witnesses, but too few and independent for a

satisfactory test of a given hypothesis of the sequence of life, it is unfor-

tunately ineligible for admission among accepted truths.

" Caloric, electricity, chemical action, are all influential on life
;

elevating and depressing it, carrying it on or bringing it to a close,

according to the measure and mode of application of these powers of

nature. Employed as they are in the current of life, and at every

moment acting on and being acted on by it, nothing has seemed easier

to speculation than to conceive these agencies so operating on appro-

priate matter as to make the vital machine which could not be kept in

motion without them. The only thing wanted is the due co-ordination

of these powers, in the appropriate matter. Here unfortunately is the

difficulty

—

due co-ordination of independent powers in matter rightly

adapted implies the directing mind of the Master of power and matter.

The formula is imperfect

—

We start, for Life is wanting there

" Given, however, the appropriate matter, and the stroke of life upon

it, what have we—no living thing—but vitalized matter. Capable of

what ? Self-development ? Into what simple organic form ? The an-

Oan. Nat. 4 Vol. VI. No. 3.
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swer seems to have been an Infusory Animalculum, before the scrutiny

of the microscope had shewn the real complexity of most of these chil-

dren of unknown fathers, the transition stages of others, the definite

course of life of all. At present the first hopeful product of the crypto-

gamy of electricity and carburetted moisture would be a fertile cell, for

cells are the ultimate term of the mechanical analysis of organic beings.

" Given then a cell with walls
j composed of carbon, hydrogen and

oxygen ; capable of self-division and so of increasing in number. Let

it be born in the sea according to Telliamed, or, in moisture, or slime,

according to Lamarck, or if it suit better the following phenomena, in

the air. What follows ? An aggregation of cells. Plant or animal ?

Perhaps neither, but a living being, capable not of moving, but of being

moved, says Lamarck, by the external powers influential on life, like

Volvox. What next ? Reproduction of other Volvoces by self-division,

or the growth of new individuals within the parent.

" Here the process, so far as our knowledge and observation go, at

present, must stop—the aggregate of cells breaks up into smaller aggre-

gates, or is resolved into solitary cells again, and our little circle of

discovery is completed.

*' Given, therefore, something more ; a current of water guided by

cilia through the mass ; removal and renewal of cells ; addition of a

new substance to line the canals, in forms determined by these currents
;

the growth of germs capable of being separated and going through the

same series of events ; in short a sponge, for the possession of which

Botany and Zoology have had a long conflict, and which seems placed

at the very lowest limit of specific life.

*' What is the next step, or rather leap, is hard to say ; for if we go to

the minute Foraminifera, that is a group of aggregated and perforated

shells, with cilia, which helps us very little or not at all in the advance-

ment of animalization
; but if we ascend per saltum to the Zoophyta

most allied to Spongiadae, and claim afiinity with Alcyonium, we require

the large postulates of freely moving polypi, with eight arms round the

contractile mouth, a complete digestive cavity, and ova of definite

character.

" Then again is another hiatus between the Alcyonidse and the Mol-

lusca, which neither fossil nor recent life can fill ; and thus in what
seem to be the first and easiest steps we can imagine, nothing but pos-

tulate upon postulate will bring us on our way. But postulates in the

sense here used are equivalent to special endowments, not in the least

easier to conceive of than separate creations ; for what are these but

endowments, and has not every special structure its appropriate germ

and mode of growth?
" If it is not possible in the existing ocean, among the innumerable

and variable radiated, amorphozoan, and foraminiferous animals, to

construct one chain of easily graduated life, from the fertile cell to the

prolific ovarium and digestive stomach, it must be quite in vain to look

for such evidence in the fossil state. In the face of the assumptions

requisite to imagine such a chain, we cannot venture to adopt it as a
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probable hypothesis, and thus the idea of one general oceanic germ of

life, whether we like it or not, must be abandoned. Reasoning of the

same kind will convince us that to derive by any probable steps any one

great division of the animal kingdom from another, involves too much

of a hazardous assumption to be adopted by a prudent inquirer.

" Take, therefore, the hypothesis in an easier shape, and accept as

primary structures in general forms all the great invertebral divisions

which reside in water ; let us suppose them capable of indefinite

variation, and inquire what is the geological evidence in proof of each

later group being derived from some earlier one by descent with modi-

fication. Take the least incomplete series of forms, viz. the MoUusca,

and undoubtedly the most favourable of all the marine groups for the

application of hypothesis.

" The earliest known Mollusk is the Brachiopod Lingula ;
which, as

already observed, recurs in all the systems of strata, and is still

living. It gives no generic branches. The next earliest are the Dimy-

arian genera, Ctenodonta and CucuUella, which cannot be regarded as

descended from any conceivable Brachiopod, or accepted as progeni-

tors of Modiola, Orthonota, Cardiola or Pleurorhynchus
;

still less of

their Monomyarian companions, Ambonychia, Avicula and Pterinea,

It is inconceivable that from these or anything like them could be

derived the Gasteropod, Euomphali, Loxonemae, &c., or that the Heter-

opod Bellerophon, the Pteropod Theca, or the Cephalopod Orthoceras,

are consanguineous, any one of them with any other. All these grea

classes then are according to the evidence equally aboriginal, though no

of equal antiquity.

" Without bringing in similar results from the other invertebral

classes we may boldly affirm that the later series of Cambro-Siluriau

life cannot possibly be derived from the earlier series, according to the

evidence preserved to us ; but on the contrary requires absolutely the

admission of separate stemmata, certainly for every principal group,

apparently and probably so for every genus or natural assemblage of

much resembling forms with similar structures.

" The explanation offered by most palaeontologists is that these several

stemmata are of independent origin, separate creations in fact, using

this term to indicate a process unknown to us, by which the Creator has

provided for the appearance of new forms and structures at definite

times and in certain places, which it is in the province of palaeontology

to search out. The explanation offered in the hypothesis of Mr. Darwin,

is that the groups of life which appear to be and really are distinct, in

the Cambro-Silurian rocks, are not aboriginal forms
; but derived from

progenitors of far earlier date, belonging to few types or to one ; the

original form, and the transition forms being unknown to us.

" Now they are not unknown to us by any impossibility of being

preserved, for the strata of the Carabro-Silurian series are of a kind in

which organic remains of great delicacy are often preserved, and indeed

such are preserved in these very strata ; and by the hypothesis the life-

Structures which are lost must have only gradually differed in their
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nature from those which are preserved. It follows, therefore, that the

earlier living progenitors of the Cambro-Silurian series, not only lived

long before but must have lived somewhere else. But as in all the

known examples of this series of strata, wherever found, we have every-

where animals of the same general type, and nowhere the traces of

earlier progenitors, it is clear that everywhere we are required by the

hypothesis to look somewhere else ; which may fairly be interpreted to

signify, that the hypothesis everywhere fails in the first and most impor-

tant step. How is it conceivable that the second stage should be every-

where preserved, but the first nowhere ?

" This difficulty occurs again and again, not only at the great breaks

of the series of strata accompanied with much disturbance and change

of sea-bed, but during the ordinary and least interrupted accumulations

of deposit, for example, in the Silurian and Oolitic systems, in each of

which new families and genera, new types of structure in short, make

their appearance frequently at definite stages, and always compel the

hypothesis to the same answer—look elsewhere for the progenitor—the

father is never buried with his children.

" Is there not at the base of all these hypotheses of one continuously

branching stream of variable life, some trace of the common errors of

assuming that to be true without limits, which is acknowledged to be

true in a restricted sense ; of employing infinite time to integrate quan-

tities which are subject to no law of varying magnitude ; and of assign-

ing a resultant to unknown and inconstant directions? Do we not

find the 'mutability of species' illustrated by examples of limited

change, effected by the directing agency of man ; and then what stands

for an inference that unlimited changes have been effected or are in

progress by the undirected combination of external conditions? Are we

sure that varieties which are given by nature in successive generations,

can be summed in one direction by the variable preponderant of a num-

ber of concomitant variable conditions of life ? Can we remove ' natural

selection ' from the large synonymy of * chance,' except by giving to

one of the variable conditions of which it is the sum, direction, definite

value or effect ? Is it not the one acknowledged possession by every

species of an inherent tendency to propagate its like? Would not the

effect of this one constant among any number of variables without law,

be to preserve the characters of the species for ever ? And if ' natural

selection' were regarded as giving direction to these variables, in com-

bination with that constant tendency, what would be the final result

but that which has always been recognized, viz. a species varying

within limits which are to be sought out by experience ? But, finally, if

Natural Selection be thus gifted with the power of continually acting

for the good of its subject—encouraging it, or rather compelling it to

continued advancement,

—

Atei apttTTeveiv Koi vvepjuopou ffifievai ^\\a»i',

how is this beneficent personification to be separated from an erer

watchful providence ; which once brought in to view sheds a new light

over the whole picture of causes and effects ?
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" It maybe thought that, while professing to keep to the old and safe

method of reasoning on known causes and ascertained effects, we de-

viate from this principle in regard to the origin of life, and introduce an

unknown cause for phenomena not understood, by calling to our aid an

act of ' creation.' Be it so, let the word stand for a confession of our

ignorance of the way in which the governing mind has in this case

acted upon matter ; we are equally ignorant in every other instance

which brings us face to face with the idea of forces not manifested in

acts. We see the stream of life flowing onward in a determined course,

in harmony with the recognized forces of nature, and yielding a great

amount of enjoyment, and a wonderful diversity of beautiful and instruc-

tive phenomena, in which Mind speaks to mind. Life through many
long periods has been manifested in a countless host of varying struc-

tures, all circumscribed by one general plan, each appointed to a definite

place, and limited to an appointed duration. On the whole the earth

has been thus more and more covered by the associated life of plants

and animals, filling all habitable space with beings capable of enjoying

their own existence or ministering to the enjoyment of others ; till

finally after long preparation, a being was created capable of the won-
derful power of measuring and weighing all the world of matter and

space which surrounds him, of treasuring up the past history of all the

forms of life, and of considering his own relation to the whole. When
he surveys this vast and co-ordinated system, and inquires into its

history and origin, can he be at a loss to decide whether it be a work
of Divine thought and wisdom, or the fortunate offspring of a few atoms

of matter, warmed by the anima mundi, a spark of electricity, or an
accidental ray of sunshine."

An Introduction to the study of Gothic Architecture. By John
Henry Parker, F.S.A., &c. 2nd edition revised and er-

larged. Oxford and London : J. H. & J. Parker. Mon-
treal : B. Dawson & Son.

The new edition of this excellent manual has been carefully

revised by the author, with considerable additions. The book is

one of farts and not of fancies and theories. It states only what

is well known, and has been established by painstaking research.

It was originally written as part of a series of Elementary Lec-

tures delivered to the junior members of the Oxford Architectural

Society. The illustrations which it contains are remarkably good,

and may be understood by any one. In this country where ar-

chitecture is just beginning to attract attention, this book will

prove useful to amateurs in the way of forming their tastes, and

directing them in matters of beauty and utility. It may be

questioned whether the Gothic or any of its accepted forms is just
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the style of architecture best adapted for the climate of this

Province, still, having so many points of excellence to commend
it, especially for ecclesiastical buildings, it may be hoped that

skilful adaptations of its peculiar forms may be devised to render

it suitable for our use. We heartily commend this interesting

and beautiful little book to the attention of our readers.

A course of six Lectures on the Chemical History of a Candle^

to which is added a Lecture on Platinum. By M. Fara-

day, D.C.L., F.KS., &c. Delivered before a Juvenile

Auditory at the Royal Institution of Great Britain, London,

with numerous illustrations. Edited by William Crookes,

F.C.S. London : Griffin, Bohn & Co. Montreal : B.

Dawson & Son.

This is another of these admirable little books by Professor

Faraday, in which in the simplest and most beautiful language he

aims at instructing young persons in some of the interesting

phenomena of the material world. The subject seems common-

place, and yet it possesses an abundant interest, and affords varie-

ties of outlets into the various departments of philosophy. There

is not a law under which any part of the universe is governed

which does not come into play, and is not touched upon in these

phenomena. The learned Professor treats in the most graphic

way of the various kinds of candles which are used for the pur-

poses of light, and of the chemical action which they manifest.

Light, heat, water, air, and their elements are all explained and

beautifully illustrated. This little book is worth its weight in

gold. It brings profound knowledge and most extensive research

down to the understandings of the young. Its simplicity never

genders into childishness, as too many books for children do, but

it is withal manly and vigorous. Old and young may read this

book with interest and profit.

Bush wanderings of a Naturalist ; or notes of thefield sports and

Fauna of Au>-tralia Felix. By an old Bushman. London :

Routledge, Warne & Routledge. Montreal : B. Dawson &
Son.

The author of this little book went out to Australia at the

height of the gold fever, but finding himself unsuited by previous

habits for the labour of gold digging, betook himself to the bush,
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:ad along with another, sought an independent livelihood by

hunting the game of the country. The kangaroo and the wild

dog are the only large animals of the chase in that country. The

hunter's life is therefore not put to hazard by wild and ferocious

animals. But for small game Australia cannot be surpassed.

The duck, pigeon, quail, and snipe, may be killed in almost any

quantities, at the proper season, in those districts where they have

not been shot out. The book contains many acute and interest-

ing observations as to the habits of these animals, and is a valu-

able addition to our knowledge of the fauna of that region of the

world. The narratives are written in a lively and pleasing style,

and the incidents although not of a thrilling or wonderful kind,

are vet both curious and interestino*. To the lover of natural

history we recommend this contribution of fresh and trustworthy

materials, for the illustration of his favourite study.

The Metals in Canada, a Manual for Explorers. By Willson

& ROBB.

This little book might with great advantage be in the hands of

all our numerous explorers and " prospect ers " for metallic deposits.

It gives in the first chapter a succinct view of the usual modes of

occurrence of all the more important metallic ores. It next treats

of the proper mode of exploring for them ; after which it takes

up several of the metals, as gold, silver, copper, lead, &c., in de-

tail, and with special reference to the localities in which they

occur in Canada. The last chapter contains a summary of the

more useful tests for the principal meta's.

The authors acknowledge their obligation to the Reports of

the Geological Survey for the facts which they state as to local

geology and mineralogy, and announce themselves as established

in the capacity of mining engineers in Montreal.

Remarks on the Final Causes of the Sexuality of Plants, loith

particular Reference to Mr. Darwin^s Work ' On the Origin of

Species.'' By Charles Daubeny, M.D. (J. H. & Jas. Parker.)

Although put forth in a mere pamphlet, it is well that the

Professor of Botany in the University of Oxford should record

his opinion of Mr. Darwin's theory, regarded from its botanical

side. Estimating the discovery of the sexuality of plants as the

greatest step which has ever been made toward obtaining an in-
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sight into the secrets of the vegetable organization—a principle

which lias of late been alnaost elevated to the rank of a demon-

strated truth by minute observations,—he proceeds to say tiiat

—

" Those who believe with the Author (Mr. Darwin), that all

animals, as well as plants, have sprung from not more than four

or five progenitors, will trace in the sexual system the cause of

the existence of all but the lowest forms of life ; not indeed in the

sense in which ttie vulgar understand it, as if no fresh individual

of a species could have been called into existence by any other

and simpler agency, but because no deviation from the primeval

type, and therefore no progress towards a more improved form,

could otherwise have taken place, except indeed in a few excjep-

tional cases, under the influences of diff ^ent external conditions.

For my own part, I am unwilling to be set down as yielding an

entire and unqualified assent to this doctrine, when pushed to its

extreme consequences ; for although I must leave it to Naturalists

more equal to the task than myself, to enter the lists against an

antagonist furnished with so vast an armoury of facts, and gifted

with so tiingular a power of applying them to the purposes of his

theory, I must demur at considering the distinctive faculties of

the beino;s that stand in the hioher ranks of the creation as mere

developments of those which exist in the lower. I can hardly

bring myself to believe, that the activity, the quick perceptions,

the various instincts, which we observe in the vertebrate, can have

been elaborated out of the dull vegetative faculties of the inver-

tebral class ; and still le-s that the reason, the imagination, the

moral sense of man, can have been owing to a mere expansion of

the brain of the Gorilla."

Towards the conclusion. Dr. Daubeny adduces a counter-argu-

ment to the proposed theory which, though employed by some

naturalists in the controversy, has not been perhaps as yet suffi-

ciently estimated. The foundation of Mr. Darwin's reasonings is

the achievements of human skill in the domesticatTon of animals,

and the facts connected with domestication are those to which he

constantly refers with confidence in support of his tlieory. " All

the rest, however approjmate to the development of his argument,

however well calculated to remove objections, or to impa't a

degree of probability to his speculations, seem either to lie beyond

the range of actual experience, or to lend him only that indirect

support which may be afforded by their accordance with the hy-

pothesis, once assumed to be true. . . .But," continues Dr. Dau-
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beny, "although human ingenuity has doubtless introduced many

very striking deviations, both in plants and animals, from the

original type, it has never yet, I believe, proceeded so far as to give

rise to what naturalists would regard as a new species, that is, an

individual incapable of producing a fertile progeny with any other

member of the parent stock."

In connection with this pamphlet, may be read the summary

of the arguments of Prof. Asa Gray, which we presented in Athen.

No. 1710. Thus the reader will have the calm plea lings of two

distinguished botanists for and against the ingenious Theorist now

taking his trial in the Court of Natural Science. Both botanists

however, agree that Variation and Natural Selection are " probably

inadequate to the work which they have been-put to."

—

Aihenoeum.

The Canadian Naturalist. A series of conversations on the

Natural History of Lower CanadaJ' By P. H. Gosse,

London, 1840.

The intelligent author was fully aware when he published the

above work, that confusion arose from want of a thorough know-

ledge of entomological nomenclature. The book has a good

circulation in the Provinces, and is accessible to young students

of entomology. To my knowledge the tyro has frequently made

confidential reference to it for the purpose of naming his in-

sects. I have therefore reviewed the whole of the entomological

index, commencing with the

COLEOPTERA.

Brachynotus Bennettii, (page 78), should be Poddbrus tricosta-

tus, Sfiy.

Rhizotroya fervens, (p. 106), should be Phyllophaya quercina^

Knoch.

Phyllodecta vittelina, (p. 185), should be Gastrophysa vitel-

linoe, Linn,

Meloe proscarahoeus, (p. 185), should be Meloe angusticollis, Say.

Chrysomela 10-notata, (p. 185), should be CalUgrapha Phila-

delphica, Linn.

Odontqmis trinervia, (p. 224), should be Chrysobothris den-

tipes^ Germ.

Nephropis Canadensis, (p. 224), should be Leptura Canaden-

sis, Oliver.
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Lyctus reticulatus, (p. 230), should be Diagrapha reticulata^

Fabr., and Lyctus terminalis, (p. 231), should also be placed un-

der the genus Diagrapha.

Stenuris divaricata^ (p. 232), should be Stenurus (Dicerca^

divaricata, Say.

Anoplis rusticorum (p. 232), should be Buprestis rusticorum,

Kirby.

Platycerus placidus (p. 272), should be Parandra brunnea^

Fabr. Placidus, Say, belongs to the genus Lucanus.

Gymnodus rugosus (p. 272), should be Osmoderma scabra,

Beauv., and on the page following Gymnodus DraJcii, which is

Osmoderma eremicola^ Knoch.

Pathophagus latibrosus (p. 320), should be Onthophagus

Hecate, Pz.

Boletophagus cristatus, (p. 251), should be Boletophagus cor-

nutus, Pz.

Eumolpus B^gsbyana^ (p. 122), should be Calligrapha Bigsby-

ana, Kirby.

Cucvjus rufus, (p. 122), should be Catogenus rufus, Fabr.

Ips. quadripunctata, (p. 122), should be Ips. Ai-signatus, Say,

Thanatophilus marginalis, (p. 136), should be Oiceoptoma

marginata, Fabr.

Lampyris corrusca, (p. 296), should be Ellychnia corrusca,

Linn.

Elater metallicus, (p. 185), I know of no Elater ("changeable

crimson and green ") of this name, Limonius metallescens, Mels.

is a var. of L, j^^^^^jus, Say, which if occurring in the North,

may be the insect mentioned by Gosse.

Carabus catena, (p. 185). There is no Carabus of this name

in the Coleopterous fauna of the North. The one alluded to is

evidently Carabus Canadensis, Leconte.

Staphylinus chrysocephalus, (p. 319). There is no Staphylinus

of this name in the catalogue. It is either a nondescript or var.

of S. cingulatus, Grv. I have seen but one specimen which was

taken at Toronto, by F. H. Ibbetson, Esq., who identified it as

distinct from cingulatus

.

LEPIDOPTERA.

Thymele briso (p. 184), belong to the genus Nisoniades,

Hiibn.

Melitcea myrina (p. 192), belongs to the genus Argynnis,

Fabr.
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Hesperia Peckius (p. 193), should be Pamphila Peckii.

Platypteryx erosa (p. 194). No geometra of this name occurs

in North America. The moth noticed by Gosse is probably Poa-

phila erosa^ Guen.

Angerona sopeta (p. 194), is a wrong citation. The genus An-

gerona of North America has but one described species. Chlo-

rissa putatoria does not occur in Canada. Mr. Gosse has evi-

dently applied European names to the greater part of the moths

mentioned in his work. Geo. clematoria cannot be found in the

Northern Insect fauna. The species of Phragmatobia (p. 195),

which Mr. Gosse took to be the European fuliginosa, I take to

be P, asshnilans, and the only described North American spe-

cies.

Smerinthus occelaius, (p. 222), should be S. geminatus, Say.

Pamphila cernes (p. 228), should be P. origenes, Fabr.

Hipparchia andromacha (p. 246), should be Debis Portlandia^

Fabr.

William Couper, Quebec.

The Canadian Journal^ No. 33 ; Drift Deposits of Western

Canada.

On this interesting subject, to which Mr. Bell directed atten-

tion in a late number of the Naturalist^ Prof. Chapman com-

municates some valuable notes to the Canadian Journal^Toxowio.

The deposits may be divided into a lower and upper member.

The former consists of dark blue and greyish clays in some places

with yellowish bands, and is destitute of boulders or nearly so.

This deposit much resembles our Leda clay of Lower Canada,

but no marine fossils have been found in it. The upper member

consists of sand and gravel, with numerous boulders. When
these rest on the rock without the intervention of the lower

member the former is always striated and polished ; and this effect

has been observed up to a height of 1500 feet. Prof. Chapman

mentions several additional localities of fresh water shells in these

deposits, beside those referred to by Mr. Bell ; and thus sums up

the mammalian remains which they contain :

—

" In some of these re-sorted beds, the bones and teeth of both

extinct and existing mammals are occasionally found. The ex-

tinct forms comprise: a species of Mastodon (if. Ohioticus? see

Can. Jour. New Series, vol. iii. p. 356) ; the Mephas primige'
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nius ; and apparently an extinct species of the horse. The re-

mains of existing species found in these deposits (always confining

our remarks to Western Cana la), include the Wapiti, the Moose,

Beaver, Muskrat, &c. These two classes of remains have been

found to2fether. In a railway cutting through Burlington Heights,

Bear Hamilton, the tusk of a Mammoth (^Elephas primigenius)

and the horns of a Wapiti (^Ehiphus Canadensis) were met with

at a depth of about forty feet below the present surface of the

g'ound.* I have also seen the lower jaw of a Beaver [Castor

Jiber)^ obtained from the same locality. The flint arrow-heads,

and other wrought implements of Amiens and Abbeville, which

are now attracting so much attention in Europe, occur, apparently,

in deposits of the same kind and age."

With respect to the conditions of deposition of these beds

Prof. Chapman presents the following general views :

—

1. "A general depression of the land, at the commencement

of the Drift period, mu-t have taken place to such an extent as

to admit of ihe deposition of the lower clays. These latter were

evidently derived from the limestones and other Silurian and

Devonian strata lying beneath and around them. Hence their

generally calcareous nature. Their derivation from this source

is proved, moreover, by the pebbles of Trenton limestone and

other fossiliferous rocks which they frequently contain. Exten-

sive denudation must thus have occurred both immediately prior

to, and during, the deposition of these clays ; but it maybe ques-

tioned whether the bolder contours offered by the denuded rucks,

such as the escarpment that sweeps from the Niagara river to

Cabot's Head on Lake Huron, were not produced during the first

uprise of the palaeozoic strata from the earlier seas in which their

materials were accumulated, ages before the period now under

discussion. It appears, at least, to be a well-admitted point, that

these rocks had been elevated into dry land before the deposition

of the higher formations in the south and west.

2. " After the deposition of the lower Drift clays, a sudden

and abrupt change in the character of the sediments took place.

A striking example of this may be seen in the natural sections

about Hogg's Hollow, a few miles north of Toronto. The change

in question must have been effected by a still further depression

of the country, bringing the higher lands and gneis>oi<l strata of

* See a paper on the Geology of this district, by Charles Robb, C.E.,

in Canad, Journal, New Series, Vol. v. p. 510.
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the north within the influence of the waves, and yielding the

sands, gravels, and boulders of the upper Diift accumulations.

This depression permitted an invasion and broad extension south-

wards of the ice-covered Arctic seas, the true cause, in all proba-

bility, of the cold of this epoch. The depression must have

exceeded 1,500 feet, since northern boulders are found at that

height above the sea, on the Collingwood escarpment. The

gneissoid boulders there met with, must at leas*, have travel sed

the basin of Georgian Bay ; but the glacial striae which also

occur there, may have been produced by the action of ice, origi-

nating at the spot itself. The three or four distinct sets of stiise

observed at this locality, however, do not radiate from any fixed

point, but run in the usual north and south direction, some being

a little east and others a little west of north.*

3. " At the close of this second series of phenomena, a gradual

uprise of the land appears to have taken place, and a vast area,

extending over and around our present lake basins, then became

converted into a fresh-water sea. This probably found its outlet

to the ocean through what is now the broad valley of the Missis-

sippi. Its waters stood at a great elevation above the waters of

our present lakes, and were gradually lowered to these levels by

physical changes in the surrounding country, and more especially

by the depression of a higher region lying to the east. Durino-

this gradual fall and retrocession of the great lake waters, the

upper layers of the Drift were re-sorted, mixed with newer sedi-

ments, and thrown up here and there into secondary ridges ; and

the remarkable terraces which form so salient a feature in the

general aspect of our lake shores and intervening districts, were

then in chief part produced. The escarped faces of these Diift

terraces, it should be observed, always front the present lake-

basins^ and thus look in some places towards the north, and in

others towards the south, &c., according to the direction of the

nearest shores. This would necessarily arise if they w^re pro-

duced, as here imagined, by a gradual lowering of the waters,

with intervening periods of repose. The shells of fresh-water

mollusca, buried in the modified Drift, at various levels above

the existing lake-waters, and in localities so far apart—for these

shells have been found throughout the region south of the lakes,

Oq a visit to this spot, since the publication of the " Note on the

Geology of the Blue Mountain Escarpment," in the Canadian Journal^

Vol. V. p. 304, some additional seta of striae were observed.
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in addition to the localities mentioned in this paper—prove in-

contestibly the former expansion and union of our lakes, or, in

other words, the presence in this part of Western America, of a

widely extended fresh-water sea, covering an enormous area. A
curious circumstance, and one of great significance in its bearings

on this question, is the fact that all the inclined layers of modi-

fied Drift (to the east, at least, of Lake Superior) appear to slope

towards the west or south. A remarkable instance of this,

hitherto, it is believed, unnoticed, may be seen near the mouth

of the Niagara river, at Lewiston. At this spot, oblique layers

of modified Drift, in beds made up of coarse gravel and pebbles,

point nearly due south, and thus bear witness to the fact, that

the current, which occasioned the inclined stratification, must

have set directly up the gorge, or against the direction of the pre-

sent stream,

" The assumption of an immense fresh-water lake of this char-

acter, gradually falling from a high level, necessarily involves the

additional assumption of an eastern barrier, extending at one

period between the lake-waters and the Atlantic. This view was

maintained by some of the earlier investigators of our geology,

and, notably, by Mr, Roy, in his much-discussed paper on the

terraces of Lake Ontario, communicated to the Geoloo-ical So-

ciety of London, in 1837.* The diflSculty of finding a satis-

factory location for a barrier of this kind, led Sir Charles Lyell,

however, to reject the idea of an original lake extension, and to

refer the formation of our terraces entirelv to the action of the

sea, during the slow uprise of the land at the commencement of

the present epoch. In this, he has been followed by all Geolo-

gists who have subsequently examined these terraces. The diffi-

culty may perhaps be surmounted, by assuming the earher and

greater elevation of that portion of the country lying to the east

of the gneissoid belt which connects our northern Laurentian dis-

trict with the Adirondack Mountains of New York. The subse-

quent depression of this region would open an eastern outlet to

the lake-waters, and gradually lower these to their present levels.

But whatever the explanation, the undoubted fact remains, that,

* See likewise the paper already referred to, by Sanford Fleming,

C.E., on the physical characters of the Nottawasaga Valley.

—

Can.

Journ. First Series, Vol. i. Mr. Roy's paper, I believe, was never

printed.
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at the close of the Drift period, a vast fresh-water sea extended

over the greater portion of Western Canada, and at a level of at

least 500 feet above the present surface of Lake Ontario."

Prof. Chapman does not enter into the question of the relative

age of the Drift deposits of Upper Canada, as compared with the

marine Pleistocene beds of Lower Canada described in this Jour-

nal by Mr. Billing?, Dr. Dawson, and Mr. Bell. Our present belief

is that the upper member describe 1 by Prof. Chapman must

correspond with the Saxicava sand and the lower member with

the Leda clay. Dr. Dawson has shown* that at Pakenham on the

Ottawa, and also toward Lake Champlain, the Saxicava sand, or

its equivalent, is rich in fresh-water shells, while it contains very

few that are marine, and these principally Tellina groenlandica.

Mr. Bell has in his late paper largely added to facts of this class.

On the other hand, such cases have not occurred in the eastern

part of Lower Canada. 'J'his points, as Mr. Bell infers, to a pas-

sage into estiiarine and fresh water conditions toward Upper Ca-

nada, and we need not be surprised that these actually occur

there. The Saxicava sand also, like the upper deposit in Upper

Canada, often contains Laurentian stones and boulders. With
respect to the equivalency of the Leda clay to the lower member
of Prof. Chapman's series, we may remark that the mineral

character of the two deposits corresponds. Further, the Leda

clay holds few boulders and except in its upper part very few

fossils. Indeed many parts of it are quite destitute of these,

especially where the upper layer has been removed by denudation

before the deposition of the sand or gravel. This may possibly

be its general condition in Upper Canada,

Should these views prove correct, it will not be necessary to

suppose that the enormous lakes indicated by the fresh water

deposits of Upper Canada emptied themselves into the Mississippi

;

since the character of the Saxicava sand in its upper parts im-

plies the influx of much fresh water from the west. Still the

occurrence of marine shells in Lower Canada at heights of more

than 400 feet above the sea, points to entire submergence of the

country around Lake Ontario ; and it may well be that the an-

cient extension of the lake was only one of the phases of the pro-

cess of elevation in the period indicated by our Saxicava sand.

It still requires however the discovery of marine shells in the

Canad. Nat. Vol. iv. p. 16, Vol. y, p. 194.
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lower part of the Upper Canada Drift to remove from the rela-

tions of these deposits in Upper and Lower Canada, all that am-

biguity which has so often been referred to in papers in this

Journal. In the mean time, we hail the labours of Prof. Chapman

and Mr. Bell as important contributions towards this end, and as

already pointing out a probable solution of the difficulty.

J. W. D.

MISCELLANEOUS.

A few Notes on Analysis hy the aid of the Spectrum.

As colour is so conspicuous a characteristic of many substances,

it is not surprising that the chemist largely avails him-elf of its

indications in qualitative analysis. These indications are, how-

ever, neither so reliable nor so extensively useful in chemical de-

terminations as might at first sight appear ; for in the first place,

the colours of many substances vary very much, according to their

state of aggregation, and to other circumstances not affecting

their chemical constitution,—in the second place, the colour of a

compound does not appear to be a resultant of the colours of its

elements,—and lastly, the unassisted eye is unable to distinguish

hues differing but slightly, unless opportunity for comj^arisou with

each other be afforded ; or, in case of compound tints, to deter-

mine the tints compoun led, as for instance, whether an olive

green result from an intermixture of violet and yellow, or of orange

and blue.

Any inaccuracy arising from imperfection of the eye, can how-

ever be almost, if not altogether, eliminated by prismatic decora-

position of the light reflected from, or transmitted through the

coloured substance ; and by comparing the spectrum thus pro-

duced with the solar spectrum, the most precise information can

be obtained respecting the tint under examination. Thus, to recur

to the illustration adduced above, the different refrangibilities of

the component colours would enable us readily to distinguish the

one olive green from the other. Undoubtedly the best mode of

thus examining the colour of a substance, which is either a liquid

or capable of solution in a liquid, is that employed by Dr. Glad-

stone in his late researches on the absorption of light by coloured

media. In his experiments, a wide, thin beam of light was trans-

mitted through a long, narrow, and gradually tapering hollow
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Tverlge of glass, filled with the liquid under examination ; so that

while one edge of the sheet of light passed through an indefinitely

thin stratum of liquid, the other edge passing through the thick

extremity of the wedge, traversed a stratum of about three-fourths

of an inch thick. The light thus transmitted was decomposed by

a prism held parallel to the width of the sheet of light. Thus a

broad spectrum was thrown up for examination. That portion of

the spectrum adjacent to the thin edge of the wedge, and formed

by light which had traversed it, differed of course but little from

the solar spectrum ; but it was not found as might perhaps be

supposed, that the brilliancy of the colour of the spectrum uni-

formly diminished towards the thick end of the wedge. On the

contrary, some hues were found (with most media) to diminish

much more rapidly, and be extinguished much sooner than others;

so that while the one side of the broad spectrum, that towards

the thin edge of the medium was terminated by a straight line,

the other side was bounded by a deeply indented sinuous outline,

certain bands of colour extending much further towards the thick

end ot the wedge than others. For example, when a solution of

sesquichloride of chromium was the medium, the violet, indigo,

and yellow rays were almost immediately extinguished, leaving a

broad projection of blue and green, and a narrower, but much

longer, arm of red. Thus is explained the fact that dilute solu-

tions of this salt appear green, and concentrated solutions purple.

In this manner relations of colour between combinations contain-

ing a common' element were discovered, which the unaided eye

could not have detected. More than this, unfailing means of de-

termining the presence of certain elementary substances were

pointed out ; thus didymium invariably announces its presence in

solution, even when in small quantity, by two very black lines,

one in the yellow and one in the green.

Interesting as these results are, and important as they may
become, the somewhat similar investigations pursued still more

recently by Kirchoff and Bunsen, are of surpassing interest and

importance.

The distinctive hues imparted to flame by certain substances

have long served to indicate their presence in blow-pipe an-

alyses. It has been further observed, that different substances

impart distinctive appearances to the electric flame, appearances

especially remarkable when analyzed by the prism. It has been

reserved, however, for the philosophers above named, to examine

Can. Nat. 5 Vol. VI. No. 3,
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elaborately these peculiarities of bodies, and accurately to distin-

guish from one another by this means certain bodies susceptible

of such examination. They have showed that when a portion of

one of the metals of the alkalies or alkaline earths, or indeed of

almost any chemical element, is introduced into a flame, a beam
of light from which passes through a prism and forms a spec-

trum, its presence in the flame is signalized by the simultaneous

appearance of one or more vivid lines of light in the spec-

trum. Thus sodium or any of its salts in any flame, gives two

adjacent lines of bright orange, while lithium gives a brilliant

red line. They have further demonstrated, that these character-

istic lines are constant in position, notwithstanding very great

variations in the intensity of the flame, and independently of the

form of combination in which these substances may be supplied.

Still further they have established the statement that when any

of these metals are placed upon a fine platinum wire enclosed

with a similar wire in a glass tube, sparks from a Rahmkorfi''s in-

duction apparatus being made to pass from wire to wire, the

spectrum of the light so generated, is identical with that of the

flame into which these substances are introduced.

Analytical processes founded on this principle prove to be of

unapproachable delicacy and precision. When a small portion of

a powder to be analyzed is projected into a flame, or better still,

is enclosed in the little apparatus above referred to, the presence

of considerably less than one hundred thousandth part of a grain

of sodium, or potassium, or lithium, can be detected with cer-

tainty by the practised observer. Already have investigations of

this nature brought to view at least two new metals ; one, caesium

belonging to the calcium group of metals, and one, yet unnamed,

belonging to the sulphur group of elements. The former, discov-

ered by the originators of this mode of investigation, announced

itself by two blue lines, one especially bright being towards the

violet end of the spectrum. The latter, found associated with

selenium and tellurium, by Crookes, signalized its presence by a

remarkable and unmistakable bright green line, leading to its

identification as a hitherto unknown element.

The same investigators show that a flame giving any bright

line in the spectrum, while transparent to other light, is opaque

to that particular ray. Hence a kind of negative spectrum of a

fliame may be produced in which the bright lines are replaced by

dark ones, by placing behind it a much more brilliant light giving

a continuous spectrum. Thus magnesium gives when present in
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an alcoliol flame a spectrum having tliree intense green lines very

near together. Let now the alcohol flame be illuminated by the

incomparably more vivid oxy-calcium light, and the spectrum

before feeble is greatly enhanced in brilliancy, all the light from

the latter source, except that corresponding to the three green

lines, freely penetrating the flame. It follows that though these

green lines are absohitely illuminated as much as at first, yet

being relatively illuminated much less they appear as three lines

of shadow across the spectrum. It will be apprehended that what

has here for distinctness' sake been said of the magnesium spec-

trum and of three lines in it only, applies equally well to all spec-

tra with all their luminous lines. Here then as KirchofF intimates,

is the explanation of the apparent paradox that while light from all

artificial sources is characterized by bright lines, the solar spec-

trum, as first pointed out by WoUaston and Fraunhofer, is marked

by numerous dark lines. It is in fact a negative spectrum. In

the words of that author; "the sun possesses an incandescent

gaseous atmosphere which surrounds a solid nucleus having a still

higher temperature. If we could see the spectrum of the solar

atmosphere, we should see in it the bright bands characteristic of

the metals contained in the atmosphere. The more intense lu-

minosity of the sun's solid body, however, does not permit the

spectrum of its atmosphere to appear; it reverses it ; so that in-

stead of the bright lines which the spectrum of the atmosphere by

itself would shew dark lines are produced." With these fects

in view we are prepared to learn that the attempt has been made,

not wholly unsuccessful, though yet incomplete, to analyze the

solar atmosphere. The mode of procedure is intelligible enough.

Two spectra in close proximity—the one, that of the sun—the

other, that of any metal in the electric spark—are viewed simul-

taneously in the same telescope. If all the bright lines of the

latter correspond exactly to certain of the dark lines in the former,

it seems a warrantable conclusion that that metal is present in

the incandescent solar atmosphere. If this exact correspondence

is wanting it may be similarly affirmed that that metal is present,

if present at all, in comparatively minute quantities. On such

grounds Kirchofif asserts that the solar atmosphere certainly con>-

tains Iron, Chromium, Nickel and Magnesium, while if Silver,

Copper, Zinc, Aluminum, Cobalt and Antimony are present they

are in such small relative proportion as to fail to give any evi-

dence of their presence in the spectrum,

S. p. R.
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CHEMICAL SCIENTIFIC INTELLIGENCE.

Schonbein has advanced the opinion that oxygen exists in

three states ;

—

1st. As ordinary, comparatively inactive, or nentral oxygen
;

2nd. as ozone, negative oxygen,— ; and 3rd. as what he has

termed antozone, positive oxygen,-|-0
; and further that from

the mutual action of the two last mentioned modifications of oxy-

gen ordinary oxygen proceeds. He supposes that oxygen exists

in the form of ozone in the oxides of silver and gold, and in several

of the peroxides, as manganese, lead, &c., as well as in some other

oxygen compounds; but that it is antozone which unites with

protoxides of hydrogen, barium, &c., to form their peroxides.

Thus he explains the facts that ozone ehminates inactive oxygen

from peroxide of hydrogen, and that oxide of silver and peroxide

of hydrogen decompose each other upon contact, suggesting that

double decomposition takes place in either case according to the

equations.

J HO, ( + 0) ? + (— 0) = HO + ( + — 0) = HO +

I

HO, (+0) ^ + ^
Ag (—0)

I
= HO+Ag f (+0—0)=HO+Ag+0

One objection to this hypothesis hitherto has been that anto-

zone is as yet merely hypothetical. But Schonbein now an-

nounces that he has isolated this form of oxygen by acting upon

peroxide of barium with monohydrated sulphuric acid, a gas

being liberated which smells like ozone and turns the ozone test-

paper blue, but which differs from that substance by its power of

forming with water peroxide of hydrogen. He also announces

that large quantities of this gas, about jqoo^^' ^^^^^ ready form-

ed in a dark blue species of fluor spar found at Wulsendorf and

long distinguished by its disagreeable smell. When this substance

is triturated under water large quantities of peroxide of hydrogen

are immediately formed. In further support of his view he

affirms that whenever in the slow oxidation of phosphorous ozone

appears, corresponding amounts of peroxide of hydrogen are

simultaneously formed ; and that other slowly oxidizing substances,

as zinc, have the same power of decomposing, so to say, oxygen

into ozone and antozone. His views are worthy of attentive con-

sideration, not merely because a class of reactions otherwise inex-

plicable is explained, but because of their accordance with certaic

views respecting the nature of elementary molecules rendered ne-
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cessary by lie theory of types in chemistry and by the dynamical

theory of heat.

Deville and Debray recommend for the economical production

of oxygen the calcination of sulphate of zinc, which at a heat less

than that required to decompose biiioxide of manganese breaks

up into a light white oxide suitable for painting, sulphurous acid,

and oxygen. As another and even preferable process they re-

commend the decomposition of sulphuric acid, by allowing a thin

stream to traverse a vessel containing platinum sponge and heated

to low redness. Oxygen and sulphurous acid are the results.

The methods of removino; the latter are obvious.

M. Carr^ freezes water by the cold produced by evaporation of

liquid ammonia. His apparatus consists of two iron cylinders,

the one three times the magnitude of the other, connected air

tight by a tube. »The larger vessel filled with a strong solution

of ammonia is heated to about 140°. The smaller vessel is at

the same time immersed in cold water. The ammonia expelled

by heat from the larger liquefies in the smaller cylinder. On re-

moving and cooling the larger vessel the ammonia is reabsorbed

by the water so rapidly as to reduce the temperature of the other

portion of the apparatus to the freezing point of mercury.

Kopp suras up the results of his investigations respecting the

relation between composition and boiling point. They are briefly

these. An alcohol On Hn^o ^2 boils at a temperature of

(40-|-9.5n) ^Cent., the corresponding acid Cn Hn O4, at 40°

higher, and the isomeric compound ether at 82° higher still.

The related alcohols, acids and ethers Cn Hm O,^, Cn Hm 0^
and Cn Hm O4 boil at temperatures easily calculated by adding

or subtracting 5° for every H in this formula more or less than

is in the similar formula of the above series, to or fiom the boil-

ing point of its related compound. After pointing out similar

relations in less extensive classes of substances, he calls attention

to the importance of the boiling point of a substance in aiding us

to determine its affinities. s. p. r.

NATURAL HISTORY SOCIETY.
The Natural History Society of Montreal, met on the evening

of the 29th April, in their Rooms.

The Lord Bishop of Montreal presiding.

The following donations were presented and ordered to be

acknowledged :

—
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Donations of Mammals and Birds from the Smithsonian Insti-

tution. 113 species, 148 specimens of birds, and 22 species, 30

specimens of mammals. A portion from Mr. Bernard Ross,

Hudson's Bay Company. A report on this collection will be pre-

pared by Mr. Alfred Rimmer.

A collection of Canadian Shells from the Geological Survey, to

be placed in the Museum subject to specified conditions.

A pair of Snow-birds (JViphea hiemalis), from John J. Day,

Esq.

A Shore Lark (Alauda alpestris)^ from Mr. Vennor.

Sir William Logan read a paper illustrated with diagrams, on

the Quebec and Point Levi rocks. This paper is printed in the

present number.

The next meeting of the Society to be held on the last Mon-

day of the month of May. The Rev. Mr. Kemp to read a paper

" On the Structure and Growth of ZygnemaP

PUBLICATIONS RECEIVED.

1. Memoirs of the Literary and Philosophical Society of Man-

chester, England. Second series, vol. 15, containing among

juany articles worthy of note, a paper " On the yellow

colouring matter obtained from the leaves of the Polygonum

fagopyru7n or common Buckwheat." At the conclusion it

recommends that " in countries where the plant is cultivated

it might be worth while to collect the leaves as a dyeing

material."

2. Edinburgh New Philosophical Journal, vol. 12, No. 1.

3. The Geologist, vol. 4, Nos. 38. 39. 40. 41.

4. Journal of the Frankhn Institute of the State of Pennsylvania,

for the promotion of the Mechanic Arts. Third series, vol.

41, Nos. 2. and 6.

6. Proceedings of the Boston Natural History Society, vol. Y,

pages 193 to 256, and pp. 41*7 to 448, with title page; also

vol. 8, pp. 1 to 32.

6. Proceedings of the Academy of Natural Sciences of Philadel-

phia, 1859, pp. 32*7 to 356. 1860, pp. 1 to 324. 1861, pp.

1 to 96, with catalogue of the fishes of the eastern coast of

America, from Greenland to Georgia, by Theodore Gill.

Report of the Regents of the University of the State of New
York.
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Proceedings of the American Antiquarian Society*

Historical Magazine (American).

Consolidated Statutes of Canada, from the Government.

Historical Collections of the Essex Institute.

Dr. Gibb on Canadian Caverns.

Harlan's Fauna Americana, 1 vol., from the Rev. A.

Kemp.

List of Specimens presented to the Natural History Society^ by

A. S. Packard, Esq. Jr., of Brunswick, Maine.

1. Aporrhais occidentalis, Labrador.
2. Cardium islandicum,

3. " pianulatum,
4. Tellina proxima,
5. " fusca,

6. Aphrodite groenlandica.

7. Thyasira gouldii,

8. Nucula tenuis,

9. Leda tenuisulcata,

10. Turiitella erosa,

11. " costulata,

12. Littorina rudis,

13. " littorea,

14. '' groenlandica? Greenland.
15. Bela turricula, Labrador.
16. Mangelia decussata,

17. " pyramidalis,

18. Tectura testudinalis,

19. Margarita cinerea,

20. " undulata,

21. Lacuna vincta,

22. Adeorbis costulata,

23. Mangelia bicarinata,

24. Margarita helicina, Greenland a"d Labrador.
25. Saxicava rugosa, "

26. Chiton marmorens, "

27. Anomia ephippium, *

28. I'ectinaria groenlandica, *'

29. Anomia aculeata, *'

30. Diadora noachina, "

31. Pecten magellancus,
32. Mesodesma arctata,

33. Millepora polymorpha?
34. Cardita borealis, Pleistocene from Labrador.
35. Astarte sulcata, "

36. " compressa, "

37. Turritella costulata"

u

<(

u

u

38. " erosa,

39. Mang. harpularia,

40. Diadora noachina,
41. Mang, turricula,

42. Trichotropis borealis"

43. Pecten islandicus, Pleistocene from Brunswick, Maine.
44. Astarte sulcata, "

45. Balanus porcatus,

46. Pandorina arenosa,

ft

u

u
u

tl

((

u
((
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47. Ophiogljpha nodosa^ Labrador.
48. Chiredole laeve, "

49. Hyas aranea
50. Cancer borealis, "

51. Crangon vulgaris, "

52. Echinarachnius atlanticus, "

53. Asteracanthion polaris, "

54. " rubens, "

With a number of fishes and reptiles from Labrador and crustaceans
from Florida, and the following Batrachians :

—

Salamandra dorsalis, Mass. S. coccinea, Mass. S. erythronota. S.

bilineata.

ANNUAL MEETING.

The annual meeting of the Society was held pursuant to public

notice, at the rooms of the Society, on Saturday evening, May
18, 1861, when there were present the following members :

—

The President, the Lord Bishop of Montreal ; Principal Dawson,

Chairman of Council ; Dr. DeSola, 1st Vice President ; Dr. King-

ston, Corresponding Secretary ; John Leeming, Recording Secre-

tary ; James Ferrier, Jr., Treasurer ; Dr. Craik, Curator

;

Messrs. Davies, Kemp, Murphy, of the Council ; and Messrs.

Gordon, Gouldie, Weaver, J. C. Becket, Dr. Jones, J. J. Day,

Douglas, H. A. Joseph, D. Mackay, Alex. Morris, Gibson, Henry

Rose, S. C. Bagg, and other members of the Society.

The minutes of the last annual meeting were read and

confirmed.

His Lordship the President of the Society then delivered the

following address :

Gentlemen,—Before we proceed to the more special business

for which we are assembled at this the Annual General

Meeting of our Society, I will ask your patience while as Presi-

dent of the Natural History Society of Montreal during the past

year, I endeavour to lay before you some brief statements of what

we have been doing, and what are our claims to support. We
have a charter of Incorporation, and we receive support from the

Legislature, upon the plea that we are promoting the study of

Natural Science. It is very reasonable that such aid and encour-

agement should be given in a young country like this, but we
can only expect it to be continued upon some good showing that

we are accomplishing the work to which we are pledged. This

I trust we can justly assert to be the case. But whatever help

we may derive from the Legislature, it is rather upon the co-ope-

ration of our own members, that we must mainly and eventually

rely, if we expect to advance our Institution or extend its useful-

ness. It is not however reasonable to anticipate any rapid accession
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of members who will devote themselves systematically to scientific

pursuits ; but I think there is every reason to believe that the

efforts of this Society are really advancing the cause of Science,

and that its influence is becoming extended, and its labours more

and more appreciated by the public. There are several ways in

which the Society seeks to advance its work, and bring its influ-

ence to bear upon the public mind. First there is the Museum

which occupies all the upper part of this building, and has

received some very valuable additions recently, which will be

noticed more particularly in the Report. Thisoff"ers many objects

of great interest in various departments, and has been visited by

far larger numbers than in any previous year. Then there is

the Somerville course of lectures during the Winter free to the

public, and which have attracted such immense crowds this year

that great numbers of persons have been unable to gain admit-

tance. These Lectures bear in general a popular character ;
while

at the monthly meetings of \hQ Society there have been a number

of very able and scientific papers read on various subjects. And

lastly in order to give permanence to its labours, and disseminate

its usefulness, the Society superintends a bi-monthly periodical,

under the title of " The Canadian Naturalist." As to the Lec-

tures delivered during the last year, they were attended by such

large audiences, and were so well appreciated at the time, that

I will not now delay you by alluding to them in detail. But the

monthly meetings of the Society, which are truly the periods of

its really scientific work, are not so largely attended, nor I think

appreciated, as they deserve. And I should wish to mention some

ot the many interesting papers which have been read and dis-

cussed by the members on these occasions ; reminding you that

these meetings are open to all members of the Society, and to all

of their friends, ladies as well as gentlemen, whom they may wish

to introduce.

GEOLOGICAL PAPERS.

1. Poole, on Coal Field of Pictou.—Giving many valuable new

facts on a very important Coal district ; a colossal specimen

of the produce of which was exhibited in Montreal last sum-

mer at the great Industrial Exhibition.

2. Honeyman, on new Localities of Fossils in Silurian rocks of

Nova Scotia.—Facts supplementary to, and extending those

in Principal Dawson's paper of last year.

3. Billings, on Fossils from Point Levi.—This paper contained

the discoveries on which the changes in the view entertained
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of the Quebec group of rocks were mainly based. It marks

an era in the Lower Silurian Geology of Canada, and illus-

trates the pre-eminent value of fossils as guides to the ages

of rocks.

4. Kemp^ visit to Acton Copper Mine.—A good popular exposi-

tion of the Geology of this very interesting mining district.

5. Dawson^ on the Earthquake of V]th October^ 1860.—A collec-

tion of facts relating to the shock as experienced in Canada

;

with notices of the general phenomena of Earthquakes, and

of former Earthquakes in this Province.

6. Billings, on certain theories of the formation of mountains.—
A very good exposition of the prevailing views, with some

valuable theoretical deductions.

7. Bradley^ New Trilohite from Potsdam Sandstones.—Supple-

mentary to Mr. Billing's Paper, No. 3.

8. Belly on freshwater Shells, in the Tertiary deposits of Canada.

—Interesting new facts respecting the fossils of the Pleistocene

deposits ; and tending especially to explain the peculiarities

of those in Upper Canada, referred to in previous papers in

the Canadian Naturalist.

9. Dawson, on the Geology of Murray Bay.—The local Geology

of a very interesting region, showing the characters of several

important formations in very good natural exposures.

10. Logan, on the Lower Silurian Rocks of Lake Superior and

Quebec.—A lucid explanation of the new views entertained

by Sir William Logan respecting the age of the Quebec

group of rocks, and of the facts in the Silurian Geology of

Lakes Huron and Superior, recently obtained by the Survey,

with very importantgeneral deductions respecting the physical

conditions of Eastern America during^ the Lower Silurian

period.

ZOOLOGICAL PAPERS.

1. Saunders, on Menobranchus lateralis.—Interesting observa-

tions on the habits of a most curious Batrachian reptile.

2. Vennor, on Birds wintering in and around Montreal.—Some

good observations by a very promising young naturalist

;

and showing a much larger number of winter residents and

visitors than most persons are aware of.

3. Ross, on Fur-hearing animals of the McKenzie River Settle-

ment.—Full of curious new facts about the habits of North

American mammalia.
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4. D Urban, on the valley of the River Rouge.—Giving catalogues

of the animals of a district but little known.

ETHNOLOGICAL.

Daivson, on aboriginal Antiquities in Montreal.—An interesting

paper respecting some Indian remains found in excavating

for buildings near Sherbrooke Street, and tendiog to prove

the site of the original Indian Village.

BOTANICAL.

7)' Urban, on the Flora of the Counties of Argenteuil and Ottawa.

—A valuable Catalogue of the plants of that part of Canada.

Under this head may also be placed a very interesting memoir

and account of the labours of Douglas the great botanical explorer

of the West coast of America.—By G. Barnston, Esq.

These papers contain a great deal of most interesting matter

on a variety of subjects ; and many of them are full of new facts

bearing upon Natural History and Geology, and though they may

be read afterwards in the pages of the " Naturalist," where, with

many other valuable contributions, they are placed on record,

yet to any young persons anxious to acquire any accurate know-

ledge, it would be far more profitable to attend the monthly

meetings, at which they are read, because they might acquire

much valuable information by conversation and enquiry, res-

pecting details growing out of these subjects. And it is certain

if a student once takes up a particular branch and follows it out

systematically in detail, that an immense amount of interest is

rapidly created ; and by careful observation, without any great

expenditure of time, he is soon able to contribute many useful facts

for the enlargement or correction of our knowledge of Natural

History. One great object of popular lectures, and public col-

lections in Museums, is to excite such a taste for Natural Science,

that in some persons at least a real interest may be created, and

the study systematically pursued. Kindred Societies elsewhere

in Canada are labouring in the same field, and each doing their

part ; let us rejoice with them in whatever success attends their

efforts: such as the Canadian Institute of Toronto, the Historical

Society of Quebec, and the Botanical Society of Kingston. And

through the pages of the Montreal " Canadian Naturalist," our

Society is now becoming known and valued far and wide by those

who are well able to appreciate its worth. Many copies of every

bi-monthly number are exchanged with other scientific Societies,
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and its papers have again and again been copied, and most favora-

bly noticed in the scientific publications of this Continent, of Great

Britain, and the Continent of Europe. During the visit of the

Prince of Wales to this city, we presented His Royal Highness

with an address, and a copy of three volumes of The Canadian

Naturalist already published, and also with a very handsome

volume of curious meteorological observations by Dr. Smallwood,

one of our members, which were graciously received and acknow-

ledged. I feel that I may thus freely eulogize the labours of our

Society, because while I have constantly attended to all its pro-

ceedings for some years past, and for the last two years have filled

the office of your President, yet I can lay no claim to the honor of

having contributed to the scientific work that has been accom-

plished. I cordially give my help to encourage what others, far

abler in every department of science than myself, have achieved
;

and while such men as Sir William Logan, Principal Dawson, the

Rev. A. F. Kemp, Mr. Billings, and others, continue to give their

time and talents to its support, I am confident that it ought to

receive cordial and liberal encouragement from the public of Mon-

treal. It is an Institution which, though still in, what we may con-

sider, an infant state, and with its Museum, as compared with those

of the old world collections, only as it were commencing its ex-

istence, yet reflects credit upon this city, and I trust will continue

to do so more and more. I certainly regret that we have not yet

got in Montreal some regular and permanent building for carrying

on Astronomical and Meteorological Observations. We are

however now arrived at a time, when it is not unreasonable to

expect occasional acts of well considered munificence amongst our

wealthier citizens to enrich our city with useful Institutions, whe-

ther connected with Religion or Charity, Learning or Science
;

and I trust that the example recently set by one of them in con-

nection with McGill College may lead to many similar instances.

Perhaps amongst them we may someday find the means of estab-

lishing an Observatory in connection with this Institution, and

carrying on a regular course of scientific observations. But at

any rate whatever may be hereafter accomplished in any fresh

departments, we must not allow the " Natural History Society of

Montreal " to stop in its present onward progress, or to fail in

making good its own special work, either for want of talent ready

to labour in its cause, or a grateful public ready to support it.

Principal Dawson then read the following :

—
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Report of the Co^tncil.

The past year has been characterised by steady progress and

prosperity in the affairs of the Society. The papers read have

been numerous and important, the publication of the Naturalist

has been maintained with its usual vigour, the annual course of

Somerville lectures has been delivered to crowded audiences,

considerable additions have been made to the library and museum,

the number of members has increased, and the legislative grant

and the increased amount of fees from members have much im-

proved the financial position of the Society. Such details as are

necessary under these heads may be stated as follows :

—

PAPERS READ.

Since last annual meeting seventeen important papers have

been read, all of which have been published in the Canadian

Naturalist and Geologist, or are now in course of publication,

and which have been noticed in detail in the address of the Presi-

dent.

Many other papers not read before the Society, especially a very

valuable one by Mr. T. Sterry Hunt, and short notices on various

subjects connected with Canadian Natural History, have been

published. This Society may thus fairly take the credit of having

been the medium through which in the past year many contri-

butions of much importance have been made to Natural History

and Geology.

PUBLICATION OF THE NATURALIST.

A very important movement in connection with the Naturalist

is the employment of a portion of the Provincial grant to the

Society in organising a system of exchanges with the leading

scientific publications of Britain, America, and the continent of

Europe. This will in the ensuing year publish more extensively

than heretofore the matter contained in the Naturalist. It will

afford a wider range of material for comment and selection

;

and will tend materially to the increase of the Library. It will

also much extend the reputation of this Society and of Canadian

Science in general ; since wherever it is known, the Naturalist is

now regarded as one of the most important representatives of

Natural History on this continent.

While all the members of the Editing Committee have exerted

themselves on behalf of the Naturalist, it is due to Mr. D. Allan

Poe to state, that on him has fallen as heretofore the chief burden

of editorial supervision, and that the Society is very much indebted

to his exertions in this important part of its work.
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MUSEUM AND LIBRARY.

The Reports of the Librarian and Curator and of the Library-

Committee have been submitted. The donations received have

been nuraei'ous and valuable. The krge collection of skins

of birds and mammals presented by the Smithsonian Institution

is especially deserving of notice, and will at an early meeting

of the Society be made the subject of a special report by one

of the members of Council. A very important contribution

is also the deposit in our rooms through the kindness of Sir W.
E. Logan, of a suite of specimens of the invertebrates recently col-

lected by the Geological Survey. These are not a donation to

the Society, but are placed in our rooms in order that they may

be accessible to students, and that space may be made in the

crowded apartments of the Geological Survey for its increasing

collections of fossils. This is a gratifjnng proof of the public

utility of t!ie spacious Museum of this Society; and as the col-

lection will be arranged for us by Mr. R. Bell, it will place with-

in reach of the public, means of systematic study not previously

enjoyed, in one leading branch of the Natural History of Canada,

and will supply perhaps the greatest deficiency previously existing

in our Museum.

It is due to Mr. Hunter, the cabinet keeper, to state that he has

exerted himself most assiduously in the care of the collection,

and also in preparing the numerous specimens presented to the

Society.

PUBLIC LECTURES.

In pursuance of the requirement of the bequest of the late

Rev. A. Somerville, the annual course of free lectures was opened

on Thursday, February 21st, by an address on the objects and

prospects of the Society, by the President, the Lord Bishop of

Montreal. It consisted of the following lectures :

—

1. By Principal Dawson, on the Aboriginal Antiquities of

Montreal.

2. By the Rev. Dr. De Sola, on the Arts and Sciences of the

Ancient Hebrews.

3. By Wm. H. Hingston, M.D., on the climate of Canada in

its relation to life and health.

4. By Ed. Murphy, on the Microscope and Microscopic re-

search.

5. By Alfred Rimmer, on Sea Birds and their habits.

6. By Dr. Wilkes, on Natural Heritage.
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GENERAL AFFAIRS OF THE SOCIETY.

Twenty-eight ordinary members, a'nd six corresponding mem-

bers have been added to our number during the year.

The usual petition to the Legislature having been prepared, and

the Recording Secretary having personally called on members of

the Government therewith, the Council have much pleasure in

reporting that the sum of ^$1,000 has been placed on the esti-

mates as the annual grant to the Society.

The Treasurer's account appended to this report, shows a

most gratifying condition of the financial affairs of the Society.

The debt on the building has been reduced to an amount not

greater than that on the old building of the Society, the lia-

bilities having in the past year been reduced by $755.19. All

the minor accounts have been paid, and there is a prospect that

the Society may be able still further to reduce the permanent

debt, as well as to carry on its operations with increased vig-

our.

For the better securing of this last object, the Council would

recommend, as necessary to the Society in its present stage of

advancement, and as warranted by its financial position, the ap-

pointment of some gentleman of scientific tastes and knowledge,

as Assistant Secretary and Curator, with a small salary. The
great services of Mr. D'Urban in this capacity, are fresh in the

memory of the Society, and there are now aniong our members,

several young naturalists of ability and high promise, who could

very much benefit the Society and the cause of science, if en-

abled in this way, to devote a part of their time to its interests.

It would be the duty of such an ofiicer to prepare the pro-

gramme of scientific business for each meeting, to write out the

proceedings in a form suitable for publication, to determine and
arrange specimens presented to the Society, to take measures for

the increase of the collection and library, and generally to work
out all the d(.'tails of our scientific operations, which are now
necessarily conducted in a very desultory manner. The Council

would ask authority from the Society, to engage some person of

the requisite zeal and scientific and business knowledge, as soon

as possible, and at a rate of remuneration such as the resources

of the Society could afi'ord.

Signed, J. W. Dawson,

Chairman of the Council,
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ARTICLE XV.

—

Notes on the History of Petroleum or Roch

Oil. By T. Sterry Hunt, M.A., F.R.S., of the Geological

Survey of Canada.

Public attention has lately been drawn to the petroleum fur-

nished by the oil wells in Canada and the United States, and

we have therefore thought it well to bring together some few

facts which may serve to explain the origin of this and of similar

substances, including naphtha, petroleum or rock oil, and asphalt or

mineral pitch, all of which are forms of bitumen, the one being solid

and the others fluid at ordinary temperatures. These differences

are, in many cases at least, due to subsequent alterations ; the

more liquid of these substances are mixtures of oils differing in

volatility, and by exposure to the air become less fluid, and partly

by evaporation, partly by oxydation from the air, eventually be-

come solid and are changed into mineral pitch. These sub-

stances, which are doubtless of organic origin, occur in rocks of all

ages, from the Lower Silurian to the tertiary period inclusive, and

are generally found impregnating limestones, and more rarely,

sandstones and shales. Their presence in the lower palaeozoic

rocks, which contain no traces of land plants, shows that they

have not been in all case=^ derived from terrestrial vegetation, but

may have been formed from marine plants or animals : the latter

Can. Nat. 1 Vol. VI. No. 4.
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is not surprising when we consider that a considerable portion of

the tissues of the lower marine animals is destitute of nitrogen, and

very similar in chemical composition to the w^oody fibre of plants.

Besides the rocks which contain true bitumen we have what are

called bituminous shales, which when heated burnwath flame, and

by distillation at a high temperature yield, besides inflammable

gases,a portion ofoil not unlike in its characters to petroleum. These

are in fact argillaceous rocks intermixed with a portion of organic

matter allied to peat or lignite, which by heat is decomposed and

gives rise to oily hydrocarbons. These inflammable or lignitic

shales, which may be conveniently distinguished by the name of

pyroschistSy (the brandschiefer of the Germans) are to be carefully

distinguished from rocks containing ready-formed bitumen; this

being easily soluble in benzole or sulphure of carbon can be readily

dissolved from the rocks in which it occurs, while the pyroschists

in question yield, like coal and lignite, little or nothing to these

liquids.

It is the more necessary to insist upon the distinction between

lignitic and bituminous rocks, inasmuch as some have been dis-

posed to regard the former as the source of the bitumen found in

nature, which they conceive to have originated from a slow distil-

lation of these matters. The result of a careful examination of

the question has however led us to the conclusion that the form-

ation of the one excludes more or less completely that of the

other, and that bitumen has been generated under conditions dif-

ferent from those which have transformed organic matters into

coal and lignite, and probably in deep water deposits, from which

atmospheric oxygen was excluded. Thus in the palaeozoic

strata of North America we find in the Utica and Hamilton

formations, highly inflammable pyroschists which contain no sol-

uble bitumen, and the same is true to a certain extent of some lime-

stones, while the Trenton and Corniferous limestones of the same se-

ries are impregated with petroleum or mineral pitch, and as we shall

show, give rise to petroleum springs. The fact that intermediate

porous strata of similar mineral characters are destitute of bitu-

men, shows that this material cannot have been derived from over-

lying or underlying beds, but has been generated by the transfor-

mation of organic matters in the strata in which it is met with.

This conclusion is accordance with that arrived at by Mr. S. P.

Wall in his recent investigations in Trinidad. He has shown that

the asphalt of that island and of Venezuela belongs to strata of the
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tertiary formation (of upper miocene or lower pliocene age,) which

consist of limestones, sandstones and shales, associated with beds of

lignite. The bitumen is found not only in the famous pitch lake, but

in situ,wh.ere it is confined to particular strata which were originally

shales containing vegetable remains ; these have undergone '' a

special mineralization producing a bituminous matter instead of coal

or lignite. This operation is not attributable to heat, nor of the na-

ture of a distillation, but is due to chemical reactions at the ordi-

nary temperature, and under the normal conditions of climate."

He also describes wood partially converted into bitumen, which

last when removed by solution leaves a portion of woody

tissue. (Proc. Geol. Soc. London, May, 1860.)

The sources of petroleum and mineral pitch in Europe and in

Asia, are for the most part, like those just named, confined to rocks

of newer secondary and tertiary age, though they are not wanting

in the palaeozoic strata, which in Canada and the United States

furnish such abundant supplies of petroleum. In the great palae-

ozoic basin of North America bitumen, either in a liquid or solid

state, is found in the strata at several different horizons. The

forms in which it now occurs depend in great measure upon

the presence or absence of atmospheric oxygen, since by oxy-

dation and volatilization the naphtha or petroleum, as we have

already explained, becomes slowly changed into asphalt or

mineral pitch, which is solid at ordinary temperature. It

would even appear that by a continuance of the same action

the bitumen may lose its fusibility and solubility, and became con-

verted into a coal-like matter. Thus in the Calciferous sandrock

in New York a black substance, which has beenjcalled anthracite,

occurs in cavities with crystals of bitter spar and quartz. It some-

times coats these crystals or the walls of the cavities, and at other

times appears in the form of buttons or drops, evidently according

to Mr. Vanuxem, having been introduced into these cavities in a

liquid state, and subsequently hardened as a layer above the crys-

tals, which have conformed to them, showing that this coal-like

matter was once in a plastic state. It is very pulverulent,

brittle, of a shining black, and according to Vanuxem yielded

but little ash, and 11^ per cent of volatile matter, which he

regarded as water, (Vanuxem, Geology of New York, iii. 33).

A similar material occurs in the Quebec group in Canada,

the equivalent of the Calciferous sand-rock, and fills cavities

and fissures in the limestones, sandstones, and even in the accom-
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panying trap rocks, as at Quebec, Orleans Island, Point Levis,

and at Acton, presenting mamillary surfaces as noticed by

Vanuxem, which evidently show that it has once been semi-fluid.

This matter from the first two localities is completely infusible,

and iosoluble in benzole; it readily crumbles between the fingers

and gives a very black powder. When exposed to a high tempera-

ture it gives off" abundance of inflammable strong smelling vapors,

which condense into a tarry oil, and leaves a black residue, which

when heated slowly burns away, leaving only a trace of

ash. The volatile portion is equal to from 19.5 to 21.0 per cent.

The mineral from the Acton copper mine is much harder and less

friable, and approaches to anthracite in its characters. When
heated it gives off watery vapor without any bituminous odor.

Its loss by heat was 6.9 per cent, and the residue of ash was equal

to 2.2 per cent.

An evidence of the presence of unaltered petroleum in

almost all the Lower Silurian limestones is furnished by the bitu-

minous odor which they generally exhibit when heated, struck or

dissolved in acids. In some cases petroleum is found filling cavi-

ties in these limestones,as at Riviere a la Rose(Montmorenci,)where

it flows in drops from a fossil coral of the Birdseye limestone, and

at Pakenham, where it fills the cavities of large orthoceratites in the

Trenton ; - from some specimens nearly a pint of petroleum

has been obtained ; it is also said to occur in the township of

Lancaster in the same formation. The presence of petroleum in

the Lower Silurian rocks of New York is shown in the township

of Guilderland near Albany, where according to Beck, considerable

quantities of petroleum are collected upon the surface of a spring

which rises through the Hudson River or Loraine shales. On the

Great Manitoulin Island also according to Mr. Murray, a petro-

leum spring issues from the TJtica state, and he has described

another at Albion Mills near Hamilton rising through the red

shales of the Medina group ; these have probably their origin in

the Lower Silurian limestones, which may in some localities prove

to be valuable sources of petroleum.

In the Upper Silurian and Devonian rocks bitumen is much

more abundant; Eaton long since described petroleum as exuding

ffom the Niagara limestone, and this formation throughout Mon-

roe county in western New York is described by Mr. Hall as a

granular crystalline dolomite including small laminae of bitumen,

which give it a resinous lustre. When the stone is burned for

I
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lime the bitumen is sometimes so abundant as to flow like tar

from the kiln. In the Corniferous limestone, at Black Rock on

the Niagara River, petroleum is described as occurring in cavities,

generally in the cells of fossil corals, from which, when broken, it

flows in considerable quantities. It also occurs in similar condi-

tions in the Cliflf limestone (Devonian) of Ohio.

Higher still in the series, at the base of the Hamilton group,

occur what in New York have been called the Marcellus shales

;

these enclose septaria or concretionary nodules which contain pe-

troleum, while at the summit of the same group similar con-

cretions holding petroleum are again met with. Tha sandstones

of the Portage and Chemung group in New York are in many

places highly bituminous to the smell, and often contain cavi-

ties filled with petroleum, and in some places seams of indurated

bitumen. A calcareous sandstone from this formation at Laona

near Fredonia in Chatauque county contains more than two per

cent of bituminous matter. At Rockville in Alleghany county,

according to Mr. Hall, the same standstones are highly bitumin-

ous and give out a strong odor when handled, and in the counties

of Erie, Seneca and Cataraugus abundant oil springs rise from the

sandstones and have been known to the Seneca Indians from an-

cient times. In the northern part of Ohio, according to Dr. New-

berry, petroleum is found to exude in greater or less quantity from

these sandstones wherever they are exposed, and the oil wells of

Pennsylvania and Ohio are sunk in these Devonian sand-

stones, often through the overlying carboniferous conglomerate,

and in some cases apparently, according to Newberry, through the

sandstones themselves, which are supposed by him to be only

reservoirs in which the oil accumulates as it rises through fissures

from a deeper source, in proof of which he mentions that in boring

wells near to each other, the most abundant flow of oil is met with at

variable depths. In some instances the petroleum appears to filter

slowly into the wells from the porous strata around, which are satu-

rated with it, while at other times the bore seems to strike upon a

fissure communicating with a reservoir which furnishes at once

great volumes of oil. An interesting fact is mentioned in this

connection by Mr. Hall. In the town of Freedom, Catarragus

Co., New York, is a spring which had long been known to

furnish considerable quantities of petroleum. On making an ex-

cavation about six yards distant, to the depth of fourteen feet, a

copious spring of petroleum arose, and for some time aff'orded large
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quantities of oil, after which the supply diminished in both the

old and new springs, so that it is now less than at the first set'

tleraent of the country. Notwithstanding its general distribution

throughout a considerable region in the adjacent portions of New

York, Pennsylvania and Ohio, it is only in a few districts that it

has been found in quantities sufficient to be wrought with profit.

The wells of Mecca in Trumbull Co., Ohio, have been sunk from

30 to 200 feet in a sandstone which is saturated with oil ; of 200

wells which have been bored, according to Dr. Newberry, a dozen

or more are successfully wrought, and yield from five to twenty

barrels a day. The wells of Titusville on Oil Creek, Pennsylva-

nia, vary in depth from '70 to 300 feet, and the petroleum is met

with throughout. The oil from difi"erent localities varies con-

siderably in color and thickness, and in its specific gravity,

which ranges from 28° to 40° Baume, (from -890 to -830.)

The valley of the Little Kenawha in Virginia, which is to be

looked upon as as an extension of the same oil-bearing region,

contains petroleum springs, which so long ago as 1836, according

to Dr. Hildreth, yielded from fifty to a hundred barrels yearly.

It here rises through the carboniferous strata, and as elsewhere is

accompanied by great quantities of inflammable gas.

The black inflammable shales of the Devonian series in western

Canada which were formerly referred to the Hamilton group, and

are now considered to belong to the base of the overlying Portage

and Chemung, appear at Kettle Point on Lake Huron and in

portions of the region southward to Lake Erie, but the oil wells

sunk in Enniskillen show that the source of the oil is really below

the horizon of these shales, inasmuch as the underlying argilla-

ceous shales and limestones of the Hamilton group are there

found near the surface, and have been penetrated 120 feet, at

which depth oil is still met with, leaving but little doubt that it

is derived from the limestones beneath, which both in New
York, and in Canada are impregnated with petroleum. A some-

what slaty brownish-black bituminous dolomite belonging to the

Corniferous limestone from Pine Creek near Alma, in Kincar-

dine, gave me not less than 12.8 per cent, of bitumen, fusible and

readily soluble in benzole, and another from the Grand Mani-

toulin Island, which was a brown crystalline dolomite, yielded

from 7.4 to 8.8 per cent, of similar bitumen. The solid form of

this bitumen at the outcrop of the rocks, is probably due to the

action of the air.
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The existence of liquid bitumen in the Corniferous limestone in

western Canada was pointed out as long ago as 1844 by Mr.

Murray, who tells us that this rock is generally bituminous, and

that cavities in it are often filled with petroleum ; the quarries

near Gravelly Bay in "Wainfleet are cited as an example, (Report

of Geol. Survey, 1846, p. 87). In the Report for 1850 we find a

notice of what are called oil springs, in which petroleum rises to

the surface of the water near the rio-ht bank of the Thames in

Mosa, and in two places on Bear Creek in Enniskillen. Subse-

quently Mr. Murray described a considerable deposit of solid bitu-

men or mineral tar, which occurs in the same township, extending

over about half an acre, and in some places two feet in thickness,

doubtless formed by the drying-up of petroleum springs (Report

for 1851, p. 90.) I had already in the Report for 1849, p. 99,

described this bitumen from specimens in the Museum of the

Geological Survey, and called attention to its economic applica-

tions, remarking that " the consumption of this material in Eng-

land and on the continent for the construction of pavements, for

paying the bottoms of ships, and for the manufacture of illum-

inating gas is such that the existence of these deposits in the

country is a matter of considerable importance." At this time

solid bitumen was thus employed, but in the liquid form of petro-

leum its use was chiefly confined in Europe to medicinal purposes..

Under the names of Seneca oil and Barbadoes tar it had long been

known and employed medicinally by the native tribes of America..

Its use for burning, as a source of light or heat, in modern times has

been chiefly confined to Persia and other parts of Asia, although in

former ages the wells of the island of Zante described by Herod

otus furnished large quantities of it to the Grecian Archipelago,

and Pliny and Dioscorides describe the petroleum ofAgrigentum in

Sicily, which was used in lamps under the name of Sicilian oil.

The value of the naphtha annually obtained from the springs at

Bakoum in Persia on the Caspian sea was some years since esti-

mated by Abich at about 600,000 dollars, and the petroleum wells

of Rangoon in Burmah are said to furnish not less than 400,000

hogsheads yearly. In the last century the petroleum or naphtha

obtained from springs in the Duchy of Parma was employed for

lighting the streets of Genoa and Amiano. But the thickness,

coarseness and unpleasant odor of the petroleum from most

sources were such that it had long fallen into disuse in Europe,

when in 184'7, the attention of Mr. Young, a manufacturing
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chemist of Glasgow, was called to the petroleum which had just

been obtained in considerable quantities from a coal mine at

Biddings in Derbyshire, from which by certain refining processes

he succeeded in preparing a good lubricating oil. This source

however soon becoming exhausted, he turned his attention to the

somewhat similar oils which Reichenbach and Selligue had long

before showed might be economically obtained by the distilla-

tion of coal, lignite, peat and pyroschists. To this new in-

dustry Mr. Young gave a great impetus, and in connection with

it attention was again turned to the refining of liquid and solid

bitumens, it being found that the latter by distillation gave great

quantities of oils identical with those from petroleum. About

the year 1853 the attention of speculators was turned to the de-

posits of bitumen in Enniskillen just described, but it was not till

1857, that Mr. W. M. Williams of Hamilton, with some asso-

ciates undertook the distillation of this tarry bitumen, when they

soon found that by sinking wells in the clay beneath, it was pos-

sible to obtain great quantities of the material in a fluid state.

Large numbers of wells were subsequently sunk by Mr. Williams

and others in the southern part of the township of Enniskillen

along the borders of Black Creek, and also about ten miles farther

north on Bear Creek. Nearly one hundred wells had been sunk when

I visited the place in December last, and many more have since

been bored. Of these but a small proportion furnish available

quantities of oil, but the whole amount already obtained from the

district is perhaps not less than 300,000 or 400,000 gallons.

Owing to the difiSculties of communication and of procuring

casks suflScient for the oil, these wells have not yet been wrought

in a continuous manner ; large quantities of oil are however

taken out at intervals of some days, and it is probable that

if continuously worked ^he supply would be still greater. Here

as in Pennsylvania considerable variations are found in the qual-

ity of the oil ; that from the wells on Black Creek is more liquid

and less dense than the oil from Kelly's wells on Bear Creek, and

it is said that wells recently sunk to a considerable depth in the

rock have yielded an oil still thinner, lighter colored and less

dense, which is prized as being more profitable for refining. The

present wholesale price of the crude oil from Kelly^s wells, deliv-

ered at the Wyoming station on the Grand Trunk Railway,

is about thirteen cents a gallon. The oil obtained by Mr.

Williams is refined in Hamilton, while that from the northern
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part of the township has hitherto been sent to Boston, though

refining works are now being erected at the wells. The process

of refining consists in rectifying by repeated distillations, by which

the oil is separated into a heavier part employed for lubricating

machinery, and a lighter oil, which after being purified and deod-

orized by a peculiar treatment with sulphuric acid, is fit for

burning in lamps.

These wells occur along the line of a low broad anticlinal axis

which runs nearly east and west through the western peninsula

of Canada, and brings to the surface in Enniskillen the shales

and limestones of the Hamilton group, which are there covered

with a few feet of clay. The oil doubtless rises from the Corni-

ferous limestone, which as we have seen contains petroleum ; this

being lighter than the water which permeates at the same time the

porous strata, rises to the higher portion of the formation, which is

the crest of the anticlinal axis, where the petroleum of a consi-

derable area accumulates and slowly finds its way to the surface

through vertical fissures in the overlying Hamilton shales, giving

rise to the oil springs of the region. The oil is met with at

various depths ; in some cases an abundant supply is obtained at

forty feet, while near by it is only met with at three or four times

thatdepth,and sometimes only in small quantities. Everything points

to the existence of separate fissures communicating with a deep-

seated source. At Kelly's wells however,it would appear that a reser -

voir has been formed much nearer the surface, where in a bed of

gravel and boulders, underlying the superficial clays, the oil rising

from the rocks beneath has accumulated. The inflammable gas

which issues from the wells is not necessarily connected with the

petroleum, inasmuch as it is an almost constant product of the

decomposition of organic matters, and is copiously evolved from

rocks which are destitute of bitumen. It is similar to the gas

of marshes and to the fire damp of coal mines. A curious cir-

cumstance is however noticed by Mr» Robb ; the gas which accu-

mulates in the oil pits, becomes charged with vapors which pro-

duces upon the workmen a sorv of intoxication like nitrous oxyd.*

This is not surprising when we remember that volatile hydrocar-

* Mr. Charles Robb, C.E., has published in the Canadian Journal for

July an interesting paper on the oil wells of Enniskillen, to which, as also

to a paper by Prof. E. B. Andrews of Ohio, in Silliman's Journal for July

I am indebted for several facts.
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bons like amylene, closely related to the hydrocarbons of petro-

leum, produce similar effects when their vapor is respired.

The oil wells of the United States are for the most part sunk

in the sandstones which form the summit of the Devonian series,

but the oils of western Virginia and southern Ohio rise through

the coal measures which overlie the Devonian strata, while the

wells of Enniskillen are situated much lower, and are sunk in the

Hamilton shales, which immediately overlie the Corniferous or

Devonian limestone. It is not impossible that in Ohio some of the

higher strata, such as the sandstone, were originally impregnated

with bitumen, but in Canada from the absence of this substance

diflfused through the shales in question, we are forced to assign it

to a lower horizon, which is doubtless that of the bituminous De-

vonian limestone. This view I have for some time maintained in

opposition to those who conceive the bitumen to be derived from

the black pyroschists ; see my lecture before the Board of Arts,

reported in the Montreal Gazette of March 1, where I asserted

that the source of the petroleum was to be sought in the bitu-

minous Devonian and Silurian limestones ; besides the Corni-

ferous limestone (Devonian,) we have shown that both the Niagara

and the Trenton, (of Upper and Lower Silurian age,) contain

petroleum. The question of the extent of the supply of pe-

troleum is not easily answered ; the oil now being wrought

is the accumulated drainings of ages, concentrated along certain

lines of elevation, and the experience of other regions has shown

that these sources are sooner or later exhausted ; but though the

springs ofAgrigentum, like those of Derbyshire, have nearly ceased

to flow, those of Burmah and Persia still furnish, as they have for

ages past, immense quantities of oil ; nothing but experience can

tell us the richness of the subterranean reservoirs. It is not probable

that the Devonian limestone is equally rich in petroleum through-

out its whole distribution, but the exposures of it in the west are

too few to enable us as yet to say in what portions the petroleum

predominnates ; as however this rock underlies more than one-half

of the western peninsula, we may look for petroleum springs much

farther east than Enniskillen. A well yielding considerable quan-

tities of petroleum is said to occur in the township of Dereham,

about a quarter of a mile S. W. of Tilsonburg, and we may

reasonably expect to find others along the line of the anticlinal,

or of the folds which are subordinate to it.
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It is now many years since Sir William Logan described the

occurrence of petroleum springs in Gaspe, and collected specimens

of the oil, which are preserved in the Geological Museum. One of

these, near Gaspe Bay, is described as occurring on the south side of

the St. John's River about a mile and a half above Douglastown,

where it may be collected by digging pits in the mud on the

beach. Another locality is about 200 yards up a small fork of

the Silver Brook, which falls into the Southwest Arm six or seven

miles above Gaspe Basin. The oil collects in pools along the

stream, and may be gathered in considerable quantities. The

cavities in a greenstone dyke on Gaspe Bay were also found to

be filled with petroleum, and the odor of it from the rock was

perceived at a considerable distance. The dyke, which marks a

fold in the stratification, runs in the direction of the petroleum

springs, and the evidences of the distribution of petroleum are thus,

as Sir William Logan has remarked, visible along a line of twenty

miles (Report for 1844, p. 41.) Attention has recently been

drawn to these indications, and a company formed with a view

of exploring this region for petroleum. Here, as well as in

western Canada and the United States, the connection is evident

between the springs and undulations of the strata which favor the

accumulation of the petroleum.

Supplementary Note,

We have stated in the preceding paper that the different

mineral combustibles have been derived from the transformations

of vegetable matters, or in some cases of animal tissues analogous

to these in composition. The composition of woody fibre or cel-

lulose, in its purest state, maybe represented byC24H2o02o,
or as a compound of the elements of water with carbon : the in-

crusting matter of vegetable cells, to which the name of lignine

has been given, contains however a less proportion of oxygen and
more carbon and hydrogen than cellulose, so that the mean com-
position of recent woods, as deduced from numerous analyses of

various kinds, may be represented by C24H1 8.4O1 6.4. We
may conceive of four different modes of transformation of woody
fibre, all of which probably intervene to a greater or less degree

in the production of mineral combustibles ; and in considering
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these changes we shall for greater simplicity adopt for the com-

position of woody fibre the first named formula, C2 4H2 0O2 o.

I. When wood is exposed to the action of moist air, oxygen is

absorbed, and carbonic acid and water are evolved in the proportion

of one equivalent of the first for two of the last. We may sup-

pose that for H2 which is oxydised by O2 from the air, the wood

loses C02,so that while the carbon increases in amount the pro-

portions of oxygen and hydrogen are unchanged. In this way an

equivalent of cellulose, by absorbing sixteen equivalents of oxygen

and losing eight of carbonic acid, (8 CO2) and sixteen of water,

(16 HO) would leave C16H4O4. Such is the nature of the de-

cay of wood when exposed to the air, and the process, could it be

carried out, would leave a residue of carbon only. If however the

wood is deeply buried and excluded from the oxygen of the air

two reactions are conceivable.

II. The whole of the oxygen of the wood may be given off" in the

form of carbonic acid, while the hydrogen remains with the resid-

ual carbon. The abstraction of ten equivalents of carbonic acid

from one of woody fibre, would leave a hydrocarbon, Cx 4H2 0.

III. Instead of combining exclusively with the carbon, a

part of the oxygen of the wood may be set free as water, in com-

bination of the hydrogen. The abstraction from an equivalent of

woody fibre of four equivalents of carbonic acid and twelve of

water would leave a hydrocarbon C2 oHs.

IV. These decompositions are however never so simple as we have

supposed in II and III, for a portion of hydrogen is at the same

time evolved in combination with carbon, chiefly as marsh gas,

C2H4. The amount of this gas evolved from decaying plants

submerged in water, and the immense quantities of it condensed

in coal beds and other rocky strata, (forming fire damp,) shew

the great extent to which this mode of decomposition prevails.

In nature these various modes of decomposition often go on

together, or intervene at diSerent stages in the decomposition of

the same mass ; they are besides seldom so complete as we have

represented them. The first process results in the formation of

vegetable mould, which always retains portions of carbon and

hydrogen; while the incomplete operation of the processes II,

III and IV gives rise to peat, lignite, brown coal, bituminous coal

and pyroschists, in all of which the proportion of the oxygen is

much less than the hydrogen, so that their composition may be
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approximately represented by mixtures of hydrocarbons with ve-

getable fibre. The following results have been selected from a

great number of analyses by various chemists, and are for the

most part taken from Bischof's Chemical Geology^ (Vol. i. cap.

XV.) The nitrogen, which in most cases was included with the

oxygen in the analysis, has been disregarded, and the oxygen

and hydrogen for the sake of comparison, have been calculated

fbr twenty-four equivalents of carbon.

1. Vegetable fibre or cellulose, C24H20O20

2. Wood, mean composition, ^'i^^i^-S^x^'i^

3. Peat, (Vaux,) C ., H14.4O10

4. do (Regnault,) C24HH.4O9.6

5. Brown coal, (Schrotter,) C., H^4.30io'6

6. do. do (Woskresensky,).C._, H^gOy.g

7. Lignite, (Vaux,) Cg H, 1.305.4

8. do. passing into mineral resin, .(Regnault,) ^24111503.3

9. Bituminous coal, do C)24Hi O3.3

do do C24H10O1.7

do do C24Hg.40i.2

do do C24H8O0.9

do (Kuhnert and Grager,)..C24H7.40i.3

do. (mean comp.).. . .(Johnston) C2 H9O2—O4
15. Albert coal, (Wetherell,) ... .0 4Hig.90i.6

16. Asphalt, Auvergne, C24H17.7O2.2

17. do. Naples, C4H ,4.502

18. do. Bastennes, C 4H1 0^.7

19. Elastic bitumen, Derbyshire, (Johnston,) C24H_;20o.3

20. Bitumen of Idria, C 2 4 Hg

21. Petroleum and naphtha, • C24H24

In the above table we see the transition from peat and brown

coal to lignite, and thence to bituminous coal. Prof. Johnston

from his experiments in various coals, including oannel from

Wigan, splint coal from Workington and caking coal from New-

castle, deduced the composition given in 14, in which with C2 4H9
the oxygen varies from two to four equivalents. It will be

seen from a comparison of the infusible Albert coal with the

bitumens 16, 17 and 18, how gradual is the transition to the true

petroleums and naphthas, from which oxygen is absent. The as-

phalts also, as will be observed, differ very much in their compo-

sition, and though generally much richer in hydrogen than the

bituminous coals, the variety from Naples (IV) which is com-

pletely fusible at 140^ C., contains less hydrogen and more oxy-

10.



254 Notes on Petroleum

gen tlian the Albert coal analysed by Wetlierell ; while the

idrialine or bitumen found with the mercury ores of Idria, ap-

proaches very nearly in composition to the bituminous coals 11,

12 and 13, with which many asphalts maybe said to be isomeric.

It is bowever probable that those oxygenized bitumens, unlike the

coals, are products of the oxydation of naphtha or petroleum, by

a process similar to that by which resins are derived from vege-

table hydrocarbons. These formulas must be taken as repre-

senting not the true equivalents, but only the proportions of

the elements in the bodies in question, which are in most

cases mixtures of various substance. This is especially true of

naphtha, which may be taken as the representative of pure unoxy-

dised petroleum, and which is separated by distillation into oils

of very different boiling points. The late analyses by TJelsmann

of the rectified rock oil from Sehnde near Hanover, gave the for-

mula Ci 8H20, and according to De la Rue and Miiller the

greater part of the Rangoon petroleum consists of hydrocarbons

in which the number of equivalents of hydrogen is a little greater

than the carbon ; one gave C2 6H2 s. Associated with these are

however portions of bodies containing a less proportion of hydro-

gen, so that we may conceive the mean composition of petroleum

to be represented, as in the preceding table, by equal equivalents

of hydrogen and carbon ; many forms of solid bitumen also, as

ozokerite and hatchetine, have the same general composition.

By referring to what has been said above it will be seen that

the final result of the third process of decomposition of woody

fibre, in which the air being excluded, the oxygen is shared be-

tween the carbon and hydrogen, would be CaoHs. A similar

result would be obtained, with the simultaneous evolution of

marsh gas, if we suppose 6 CO2 + 8 HO + 3 CH2 to be removed

from an equivalent of woody fibre, leaving CisHe ==€2 oHs =
C24H9.S, which approaches the composition of most bituminous

coals and of idrialine. A farther elimination of marsh gas would

leave a residue of pure carbon, and thus, as Bischof has sug-

gested, vegetable matters may be converted into anthracite with-

out the intervention of a high temperature.

The elimination of the whole of the oxygen in the form of car-

bonic acid would leave a compound with a large excess of

hydrogen, of which it would be necessary to remove a portion

in the form of water or marsh gas in order to reduce the residue

to the composition of petroleum. We know of no combination
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of carbon and hydrogen in which the number of atoms of hydro-

gen surpasses by more than two, those of hydrogen, the general

formula being CnHn+2, so that oils like CisHzo and C26H28
contain nearly the maximum quantity of hydrogen, and a body like

C14H2 0, whose formation we havesupposed above, could not ex-

ist, but must break up into marsh gas and some less hydrogenous

oil like petroleum.

We do not know the precise conditions which in certain strata

favor the production of petroleum rather than of lignite or coal

but in the fermentation of sugar, to which we may compare the

transformations of woody fibre, we find that under different con-

ditions it may yield either alcohol and carbonic acid, or butvric

and carbonic acids with hydrogen, and even in certain modified

fermentations the acetic, lactic and propionic acids, and the

higher alcohols, like Ci 0H12O2. These analogies furnish sug-

gestions which may lead to a satisfactory explanation of the pe-

culiar transformation by which, in certain sedimentary strata,

organic matters have been converted into bitumen.

ARTICLE XVI.

—

Remarks on some of the Birds that hreed in the

Gulf of St. Lawrence. By Henry Bryant, M.D.

{Extractedfrom the Proceedings of the Boston Natural History Society^

Vol. 8.)

The trip to Labrador, made by me the past summer, for the

purpose of procuring specimens of the eggs of those sea-birds that

breed there, and also to ascertain what changes, if any, had taken
place in their economy since Audubon's visit, was unfortunately

delayed till the 21st of June, so that the results were much less

satisfactory than I hoped to have obtained. Instead of visiting

Anticosti and the whole of the North shore, I was compelled to

sail directly to the Bird Rocks, thence to Romaine, the nearest

point on the North shore, and from thence, following the shore

line, to Chateau Beau at the outlet of the Straits of Belle Isle

the farthest point reached.

The season was remarkably stormy and cold, and I was in-

formed by every one that such an inclement one had not been
known for years. This also delayed my progress and added much
to the difficulty of making researches, as many of the breeding

places of this class of birds are accessible only in pleasant

weather.
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We sailed from Gaspe on the 21st, and arrived at the Bird

Rocks on tlie morning of the 23rd ; these are two in number, called

the Great Bird or Gannet Rock, and the Little or North Bird
;

they are about three quarters of a mile apart, the water between

them very shoal, showing that, at no very distant epoch,

they formed a single island. They are composed entirely of a

soft, reddish-brown sandstone, the strata of which are very regu-

lar and nearly horizontal, dipping very slightly to the S. W. The

North Bird is much the smallest, and though the base is more

accessible, the summit cannot, I believe, be reached, at least, I

was unable to do so ; it is the most irregular in its outline, pre-

senting many enormous deiached fragments, and is divided in

one place into two separate islands at high water ; the northerly

one several times higher than broad, so as to present the appear-

ance of a huge rocky pillar. Gannet Rock is a quarter of a mile

in its longest diameter from S. W. to N. E. The highest point

of the rock is at the northerly end, where, according to the chart

it is 140 feet high, aud from which it gradually slopes to the

southerly end, where it is from 80 to 100.

The sides are nearly vertical, the summit in many places over-

hanging. There are two beaches at its base on the southerly and

westerly sides, the most westerly one comparatively smooth and

composed of rounded stones. The easterly one, on the contrary,

is very rough and covered by irregular blocks, many of large size

and still angular, showing that they have but recently fallen from

the cliffs above. This beach is very difficult to land on, but the

other presents no great difficulty in ordinary weather ; the top of

the rock cannot, however, be reached from either of them. The

only spot from which at present the ascent can be made, is the

rocky point between the two beaches ; this has probably, from

the yielding nature of the rock, altered materially since Audubon's

visit ; at present, it would be impossible to haul a boat up from

want of space. The landing is very difficult at all times, as it is

necessary to jump from a boat, thrown about by the surf, on to

the inclined surface of the ledge, rendered slippery by the fuci

which cover it, and bounded towards the rock by a nearly vertical

face. The landing once effected, the first part of the ascent is

comparatively easy, being over large fragments and broad ledges,

but the upper part is both difficult and dangerous, as in some

places the face of the rock is vertical for eight or ten feet and the

projecting ledges very narrow, and the rock itself so soft that it
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cannot be trusted to, and in addition rendered slippery by ibe

constant trickling from above and the excrements of the birds

that cover it in every direction.

Since Audubon's time the fishery, which was carried on extensive-

ly in the neighborhood of Bryon Island, has failed, or at least is less

productive than on the North shore, and I am inclined to think

that at present the birds are but little disturbed, and that conse-

quently their number, particularly of the Guillemots, has much in-

creased. There was no appearance of any recent visit on the top

of the rock, and though after making the ascent it was obvious

that others had preceded us, still the traces were so faint that it

was several hours before we succeeded in finding the landing-place.

The birds breeding there, at the time of our visit, were Gannets,

Puffins, three species of Guillemots, Razor-billed Auks, and Kitti-

wakes. These birds are all mentioned by Audubon, with the ex-

ception of Briinnich's Guillemot, and the Bridled Guillemot con-

founded by him with the common species. No other breeding-

place on our shore is so remarkable at once for the number and

variety of the species occupying it.

Of the seven species mentioned, I am not aware that three,

namely, the Kittiwake and the Bridled and Briinnich's Guillemot,

are known to breed at any other place south of the Straits of Belle

Isle ; of the remaining four, two, the FooHsh Guillemot and Razor-

billed Auk, are found at many other places and in large numbers;

the Puffin in much greater abundance on the North shore, particu-

larly at the Perroquet Islands, near Mingan and Bras D'Or; the

Gannet at only two other points in the Gulf, at Percd Rock near

Gaspe, which is perhaps even more remarkable than Gannet Rock,

but is at present inaccessible ; and at Gannet Rock near Mingan,

which will soon be deserted by those birds in consequence of the

depredations of the fishermen.

The following list of birds is not intended to comprise all those

observed by me,—all the land birds are omitted, as well as those

water birds to our present knowledge of which I could add noth-

ing. Before leaving home I had flattered myself that I should

have an opportunity of seeing some of the rarer Rapacious birds,

or the Iceland or Greenland Falcon, Duck Hawk, &c. Strange

as it may seem, during the whole of my visit to the North Shore,

I saw only a single bird of this class—a fine Golden Eagle at

Bras D'Or. I mention this, not as proof that those birds are un-

known, for I frequently found on the shores unmistakable evidence

Can. Nat. 2 Vol. VI. No. 4.
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of their visits, but to show with how much caution the results of

any individual's experience should be received as positive evidence

in Natural History.

As Audubon has generally given the average dimension only of

the eggs of the birds described by him, which aflfords but a very in-

correct idea ofthe variation in size and shape, I have made careful

measurement of the extremes in length, breadth, and size of the

eggs of all the varieties procured by me, not, however, including

those which were evidently abnormal. In this class, I found eggs

of the common Cormorant and Herring Gull ; they were not more

than one quarter of the average size, without exception contained

nothing but albumen, and the shell was remarkably thick and

strong. One Qgg of the Cormorant was not symmetrical in its

longitudinal axis, and had the appearance of having been de-

posited in a soft state on a convex surface ; in other respects it

presented nothing remarkable. I have been lead to make these

remarks because Naumann, in his description of the eggs of Uria

troillef states that the eggs of very small size are found, caused by

the birds laying more than their normal number. I do not think

that this is the cause, as the eggs found by me were in nests with

other eg2js that presented no deviation from the ordinary shape

or size.

Sometaria moUissima, Linn. This bird though constantly

harassed by the fishermen and inhabitants, still breeds in great

abundance along the whole extent of the North shore, and, as it is

not gregarious during the breeding season, and ranges over such an

immense extent of island and shore, it will probably continue to

do so, even if unprotected, for many years. I found but few of

their nests, placed under the shelter of the dwarf firs and junipers;

their favourite breeding-blaces seemed to be the small grassy

islands found in bays, and particularly those where small spots of

turf were protected by a rock from the prevailing wind. On many

of the islands a species of umbelliferous plant grows abundantly, the

thick foliage of which forms an admirable shelter that they gladly

avail themselves of. It is not often that many nests are found

on one island ; from one to a dozen is the ordinary number,

though on Greenlet Island, in the Straits of Belle Isle, I

found over sixty, probably not more than a quarter of the whole

number, as two other persons besides myself were searching for

them at the same time, and it is not probable that all the nests

would be discovered ; indeed, I found nearly as many returning
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as on first going over the ground. This island is, however, pe-

culiarly adapted to their wants, being covered with a thick growth

of the plant above mentioned, hardly elevated above the water

and at a suflScient distance from the main land to prevent it being

often visited by the inhabitants. I found on this island a nest in

a small stone hut, made for the purpose of concealing the hunters

in the spring, at which time they shoot immense numbers of the

Eider or Sea Ducks, as they call them.

I found many nests in which the down was quite clean, and am
inclined to believe that it is always so if the bird is undisturbed

;

but after having been frequently robbed, the supply not being

sufficiently great, it is forced to eke it out with the most convenient

substitute, and late in the season it is not at all uncommon to find

nests without any down. I found some containing fresh eggs,

and others that had just been finished after the middle of July, and

many birds had already hatched their brood by the first, it is

probable that others had made at least three nests that season.

Audubon states that the eggs are deposited on the grass, &c., of

which the nest is principally composed. I did not see an instance,

where there was any down, that this was the case. Nearly every

day, during the first week or two, I found nests containing one,

two, three, or more freshly laid eggs lying on a bed of down so

exquisitely soft and warm that, in that almost painfuly barren

and frigid region, it was the ideal of comfort, almost of beauty.

When the bird leaves her nest without being suddently disturb-

ed, I believe the eggs are generally covered with down, always

so after the full complement has been laid. The largest number

of eggs found by me in a nest was six, and this in so many in-

stances that I am inclined to think it the normal number ; in color,

they present two varieties, one of a pale greenish-olive or oil

green, and the other a brownish or true olive ; the former are

frequently marked with large spots or splashes of the same

color of much greater intensity ; the latter are invariably unspot-

ted. After the eggs have been incubated for some time, they are

always more or less scratched and marked, probably by the claws

of the bird while sitting on them or rolling them over. In shape

they present little variety, being always nearly oval ; the diameter

is considerable. In size, the difierence is perhaps less than in the

majority of birds.

Four selected eggs measured as follows : *15 x 4*7 mill,—83 x 55

—lYx 44—75 X 47. Of these the first was the most elongated
;
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the 2d, the largest ; the 3d, the most broadly oval, and the last the

smallest.

Sula hassana, Linn. The northerly or highest half of the

summit of Gannet Rock, and all the ledges on its sides of suffi-

cient width, the whole upper part of the pillar-like portion of the

Little Bird, and the greater part of the remaining portion of this

rock, were covered with the nests of the Gannet at the time of my
visit. On the ledges the nests were arranged in single lines nearly

or quite touching one another ; on the summit, at regular distances-

one from the other of about three feet. Those on the ledges were

built entirely of sea-weed and other floating substances ; on the

summit of the rock they were raised on cones, formed of earth or

small stones, about ten inches in height and eighteen in diameter

when first constructed, presenting, at a short distance, the appear-

ance ot a well-hilled potato field. I saw no nests built of zostera,

or grass, or sods ; the materials were almost entirely fuci, though

anything available was probably used ; in one case the whole

nest was composed of straw, and in another, the greater part of

manilla rope-yarn.

The nests on the summit of the Great Bird were never scat-

tered, but ended abruptly in as regular a line as a military encamp-

ment. Through the midst of the nests were several open spaces^

like lanes, made quite smooth by the continued trampling of the

birds, which seemed to be used for play-grounds; these generally

extended to the brink of the precipice, and reminded me very

much of the sliding places of otters.

The birds were feeding principally on herring, but also on cape-

lin filled with spawn, some fine-looking mackerel, a few squids,

and, in one instance, a codfish weighing at least two pounds. The

surface was swarming with a species of staphylinus that subsisted

on the fish dropped by the birds. Occasionally, a nest could be

seen in which the single egg had not been deposited, and perhaps

one, in two or three hundred, with a newly laid one ; on all the

rest the Gannets were already sitting, and though none of the

eggs were as yet hatched, many of them contained fully formed

chicks. On being approached the birds manifested but slight

symptoms of fear, and could hardly be driven from their nests
;

occasionally one more bold would actually attack us. Their num-

ber on the summit could be very easily and accurately determined

by measuring the surface occupied by them ; by a rough compu-

tation I made it to be about fifty thousand pairs, and probably
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half as many move breed upon the remaining portion of the rock

and on the Little Bird.

All the birds I saw were in adult plumage, differing in this res-

pect from those breeding in the Bay of Fundy, where many were

young birds. The egg of the American bird has not, I think,

been described. Audubon was unable, on account of the weather,

to ascend the rock, and I think his description was without doubt

taken from a European specimen.

In shape and general appearance the egg is more like that of

the brown Pelican than of any other North American bird, and

it is sometimes stained with blood, as that commonly is. The

cretaceous or calcareous coating is thicker than it is on the egg of

any other bird that I am acquainted with, and it is very generally

marked with scratches and furrows, as if deposited in a soft state ;

in one specimen this coating is two millimetres in thickness,

nearly one twelfth of an inch ; so that the egg, though emptied

of its contents, feels nearly as heavy as an ordinary one that has

not been blown. In shape there is a greater tendency to elonga-

tion or flattening of the ellipse than in the Pelicans. The color

when first laid is a chalky white, which soon becomes a dirty

drab.

Four eggs selected from many hundreds gave the following

measurements : 89 x 45j mill.—84 x 52—66 x 48—6Y^ x 42.

Phalacrocorax carbo, Linn. On the 26th of June I had the

pleasure of visiting, for the first time, a breeding-place of this

species. It was situated on the south side of the rocky wall that

bounds the gulf at Wapitaguan, and is probably much the same

as it was twenty-seven years ago at the time of Audubon's visit

;

it extends for nearly half a mile along the face of the cliff, which

is there from a hundred to a hundred and fifty feet in height, not

perfectly vertical, but falling back slightly towards the land as it

rises. Although not by any means easy of access, it is yet much
less dangerous than Gannet Rock, as the smallest projection can

be depended on, and the rough surface of the granite enables one

to crawl over it without fear of slipping. As the eggs are net

considered worth collecting, and it requires a good deal of time

and patience to ascend the precipice, the birds had not, I think,

been disturbed before my visit. The nests were built precisely as

described by Audubon, and placed wherever there was any room

for them. Some of them contained half-grown young, and others

were but just finished, but by far the larger number either young
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or eggs that were nearly hatched. I did not see a single bird that

had more than the merest trace of the long white feathers of the

neck and thighs, The full number of eggs is four, and, excepting

when first laid, they are filthy in the extreme. In shape they are

more regular than in the Florida Cormorants, but less so than in

the double-crested, the only species of this genus with whose eggs

I am sufficiently acquainted to properly compare them. The

calcareous coating of this Qgg, as also of that of the dilophus, is

much softer than that of the Floridanus^ and can readily be rub-

bed off with the fingers ; in some specimens it is quite thick, and

is frequently deposited in irregular sheets, or even lumps. The
birds were very tame, and, though they flew off on our approach,

returned to their nests the moment we moved to another spot.

On alighting on the sides of the precipice they cling to it with

'heir tail and claws, much like swifts or woodpeckers, and before

alighting almost always swooped down nearly to the surface ofthe

water and then rose in a curved line to the surface of the chff,

without moving their wings, and almost with the regularity of a

pendulum. Though these birds breed on many other points on

the coast, I did not find them in as large numbers anywhere else*

The number at Wapitaguan was from 4,000 to 5,000.

Four eggs measured as follows : 71 x 40 mill.—64 x 40—63 x

43—67^ X 43^.

Phalacrocorax dilophus, Swains. This species, so closely re-

sembling the Florida Cormorant, I found breeding only at one

place, Wapitaguan ; it was not so abundant as the P, carho^ being

in the proportion of about one of the present to four of the other.

The northerly part of the breeding-place was occupied exclusively

by the present species, the central part by both, and the southerly

by the common species only. Though so early in the season, there

was hardly a trace of the crest remaining on any of the birds. Their

nests were apparently as bulky as those of the common species,

and as they are certainly occupied for more than one year, I am
inclined to think it not uncommon for the nest built by one species

to be occupied by the other the next season. As a general rule,

they preferred the lowest ledges, where the two species were breed-

ing in common ; but the highest nest of all was one of the present

species. Where the ledge was long enough to admit of several nests,

they were generally occupied by the same species ; where there

were only two or three, much more frequently by the two. In one

or two places near the summit, where the rock was broken in such
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a way as to present a series of little niches, they seemed to alter-

nate, as if by design. The two species were evidently on terms of

perfect friendship, and when not sufficiently near to be distinguish-

ed by color or size, no diflference could be detected in their habits

or motions. The nests contained the same variety of eggs and

young as those of the preceding species ; if anything, the number

of newly laid eggs was proportionably less. The eggs, four in

number, were of a more regular oval, but otherwise similar in ap-

pearance, and the difference in size by no means proportioned to

that of the birds themselves. At the time of Audubon's visit

none of the present species were seen at Wapitaguan, and he says

that he never found them breeding on precipices, but always on

flat rocks. I was unable to visit the breeding-place mentioned by

him, near Cumberland Harbor, though I passed near, both going

and returning, and even remained two days at TSte de Baleine, in

hopes that the sea might go down sufficiently to make it possible

to land on the rock.

Four eggs gave the following measurements: 62^ x 36^ mill.

—

57 X 40^—56 X 38—59 x 39.

Thallassidroma Leachiiy Bon. These birds were frequently seen

but do not breed in numbers or in many places on the North shore.

I found them but at two places, on Gull Island,at Romaine, and on

a small island between Mecattina and Bras D'Or. As the oppo-

site shore of Newfoundland is lower, and the islands less rocky, it

probably breeds there. On the Atlantic shore it is found breed-

ing everywhere that a suitable island exists, from Mount Desert

in Maine, to the Straits of Belle Isle. At Romaine the eggs were

but just laid on the 26th of June.

Puffinus ? Shearwaters were very numerous in the Straits,

and as at that time they must have been feeding their young, their

breeding-places were probably at no very great distance. Owing
to the stormy weather I was unable to procure a specimen so as to

identify the species, and did not succeed in finding their breeding'-

place. None of the inhabitants, questioned by me, had ever found

the egg or knew anything about their breeding-place.

Lestris arcticus. Also very abundant in the Straits, but not found'

breeding.

Larus marinus, Linru This beautiful and powerful Gull we
found breeding on almost all the grassy islands North of Romaine

in greater abundance as we approached the Straits. I saw noth-

ing in its habits not already well known. I am sure,. however^
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that it has been represented as much more rapacious and tyranni-

cal than it deserves to be. On Greenlet Island, which I have al-

ready mentioned as the abode of great numbers of Eider Ducks, I

found twenty-two nests of this bird, among the number one not a

foot from the nest of an Eider, both containing eggs. I did not

see a single egg-shell or any apperance of any eggs having been

destroyed by the Gulls. On all the islands where the Herring Gulls

breed, this species is found in greater or less numbers, apparently

on as good terms with them as with its own species. I saw no pe-

culiarity in its flight, and have often watched one for some time to

ascertain what species it belonged to, before a good look of his

black back betrayed it.

The nest is much oftener placed on the bare rock than that of the

following species, and is not unfrequently found singly on some

small rocky island, which the other never is. The eggs are three

in number, and are generally easily distinguished from those of

the Herring Gull by the color as well as size. The spots are gene-

rally fewer in number and much larger, and this is almost a speci-

fic character.

The dimensions of four were as follows : 8l x 50 mill.—69 x

51^—70 X 57—69^ X 59.

Larus argentntus, Briinn. This bird was not found by Audubon

breeding anywhere on the coast of Labrador. I can hardly at-

tempt to account for this. It is difficult to believe that a bird, now
one of the most abundant on the coast, breeding on nearly all the

grassy islands, and which the inhabitants state to have always been

abundant, could have been overlooked by Audubon; still, this is

the most probable supposition, and he mentions, as a fact, something

that would seem to favor this view, namely, that the Black-backed

Gulls change their plumage so as to resemble large Herring Gulls.*

I visited probably thirty breeding-places of this bird, between Ro-

maine and Chateau Beau, at all of which there were Black-backed

Gulls in greater or less abundance, but in the whole of this distance

found but one spot on which the Black-backed Gulls were

breeding by themselves in a greater number than one, or, at

most, two pairs.

*" The most remarkable circumstance relative to these birds is that

they either associate with another species, giving rise to a hybrid brood>

or that when very old they lose the dark color of the back, which is

then of the same tint as that of the Larus argentatuSy or even lighter."

Jlud. Birds of America 8vo. vol 7, p. 1T8.
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Aa the islands on which these birds breed are all known by the

inhabitants, and the eggs and young are both favorite articles of

food, they are much harassed by them. At Flat Rock, for in-

stance, where many of these birds breed, on the 26th of July there

were from fifty to sixty young birds, the greater number of which,

as well as all the eggs, were c arried off, and many of the old birds

shot bv a party of eight whalers, who landed on the island at the

same time with ourselves. Nothing remarkable was observed in

their method of building their nests. The eggs are subject to a

laro-er amount of variation in form and color than those of most of

the genus ; the large spots found in the Saddle-back are seldom

seen.

Four of them measured as follows : 73 x 44 mill.— 6*7 x 49

—

55 X 48—'ZSx 52.

Alca tarda, Linn. This species, though abundant, is probably

less numerous than the Foolish Guillemot ; it is, however, much

more generally distributed, and breeds on almost all the rocky

islands in greater or less numbers, even on those at some distance

from the open waters of the Gulf, which the U. troille I believe

never does.

The eggs can generally be easily distinguished from those of

the Guillemots, though some of the latter are so similar that I

think they cannot be determined with positive certainty. Nau-

mans says that they can be distinguished by the spots being always

shaded on their ed^es with reddish-brown. This is not strictly

true, and I have seen eggs of the Guillemots in which the spots

were similarly shaded. The number of eggs is stated by Audu-

bon to be two ; though I have seen hundreds of them, I never

found more than one laid by the same bird, and in no instance

anything like a nest. The greatest number found breeding at any

one place, was on an island called Tete de Baleine, near the Fox

Islands. From the eggs being generally deposited in cracks and

fissures, or under projecting masses of rock, they are morediflBcult

to be obtained, and consequently the birds are not so much dis-

turbed as the Guillemots. In the ninth volume of the Pacific R.

R. Survey, it is stated that the white line from the nostril to the

eye is never absent in this bird in any state of plumage. Nau-

mann says, on the contrary, that in the first plumage it is nearly

impossible to distinguish it from the young U. arra. I have a fine

adult specimen in winter plumage, and also a young bird of the

year, without a trace of the white line.
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Four eggs measured as follows : 71 x 43J mill.
—

'75Jx 49—83J
X 47^—80^ X 49.

Uria grylle^ Linn. Breeding everywhere in abundance. One

specimen had the posterior edges of the upper mandible and the

lower edges of the rami of the under mandible deep red. I never

found more than two eggs laid by the same bird, On July 3rd,

on a small island where there was no appearance of the birds hav-

ing been disturbed, the greater number had but just commenced

incubating, and none of the eggs were hatched.

Four eggs measured : 5*7 x 36 mill.—55 x 38—51 x 37

—

58 X 39.

Uria troille^ Linn. The most common bird on the Labrador

coast,—breeding at various points, from the southern extremity of

Nova Scotia to the entrance to Hudson's Bay. From the number

in which they asssmble at their chosen breeding-places, the eggers

and fishermen are enabled to collect their eggs with great ease
;

the extent to which these birds are persecuted may be imagined

from the fact that, though on the 23rd of June young birds were

common at Gannet Rock, where they are but little if at all dis-

turbed, up to July 20th I saw but one young bird on the Labra-

dor coast. At the Murre Rock, so famous at the time of Audu-

bon's visit for the number of Guillemots breeding there, on the

2nd of July not more than a hundred eggs could be collected, and

apparently not over a thousand birds were breeding on it, proba-

bly not a hundreth part of their former numbers. On account

of the violence of the sea, I was unfortunatety unable to visit the

Foxes, as they are called, a short distance north of the Murre

Rocks, and at present said to be their favourite breeding-place.

Naumann in his description of the eggs of this bird states that he

has never seen an unspotted specimen. I have several in my
possession, and it would be strange if in a bird, whose eggs are so

extremely varied in their coloration, they should not occasionally

be found of a uniform color.

Four eggs measured as follows: 84 x 47 mill.—47 x 51—84

X 51—78 x 45.

Uria ringvia, Briinn. As this bird was unfortunately con-

founded by Audubon with the preceding species, it is at present

impossible to ascertain what were its limits or numbers at the

time of his visit. There can be little doubt, however, that it was

not at all rare on the Labrador shore. None were seen by me

at any place, except Gannet Rock, though I think it must breed at
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other points on the coast. The eggs are said by Naumann to be

larger than those of the Foolish Guillemot, and the shell to be

smooth, and the spots to be seldom large, &c. The largest Guille-

mot Qgg found by me was one of the present species, but in respect

to the coloration I notice no particular mark by which they could

be distinguished. When at Gannet Rock I unfortunately suppos-

ed that I should find this and the succeeding species equally com-

mon on the North Shore, and neglected to procure many speci-

mens. The largest and handsomest Qgg procured is one of the

green variety, and marked over the whole surface with lines that

present very much the appearance of Chinese characters ; it re-

sembles, however, specimens of the eggs of Uria troille, and I see

no character by which it could be distinguished from them.

Naumann gives, as one of the distinguishing features of the

eggs of this bird, a peculiarly fine spotting or dotting, which

gives the whole egg, at a short distance, the appearance of

being uniformly dark colored. I saw no eggs at Gannet Rock

that presented this peculiarity, but in the collection of the Smith-

sonian Institution there are eggs from California of another species,

which are so marked. The species to which these eggs belong

is as yet doubtful. Among the thousands of eggs of U, troille

seen by me at Labrador, not one presented this peculiarity.

Four eggs measured : 19 x 41 mill.
—

'75x48

—

10 x 46—80 x 50.

Uria lomvia* Linn. Every available spot on the sides of

Gannet Rock, not already occupied by the Gannets or Kittiwakes,

had been taken possession of by the three last-mentioned species

of Guillemots and the Razor-billed Auks ; their comparative num-

bers were about three of U. troille to two of U. lomvia and one

of U. Ringvia, and about one Auk to fifty Guillemots. I noticed

nothing in the habits of these birds not already well known.

According to Naumann, the eggs of U. lomvia resemble a

turkey's in form : though their shape is generally more ovate

quently larger and less numerous, I have not been able to find

any character by which they can certainly be distinguished. I

have eggs, particularly of U. ringvia, that present these peculiari-

ties as strikingly as any of the present species.

Four specimens measured as follows : V9 x 47 mill.—75 x 48

—

70 X 48—70 X 45.
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ARTICLE XVII.—List of Recent Land and Fresh-ivater Shells

collected around Lakes Superior and Huron in 1859-60.

By Mr. Robert Bell, Assistant to Alexander Murray, Esq.,

Geological Survey of Canada.

(JFor the " Canadian NaturalistJ^)

Terrestrial Gasteropoda.

1. Helix alternata^ Say. North shore of Lake Huron ; Manitoulin Is-

lands and the smaller islands between them and the

main land ; S. W. side of Georgian Bay. On a small

island near Lacloche Island about a pint of these

shells was collected in the space of two yards.

2. " albolabris, Say. Keweenaw Point ; Grand Island ; north

shore of L. Huron ; Manitonlin Islands ; S. W. side

of Georgian Bay.

3. " monodon, Raskett. Grand Island ; E. shore of L. Superior
;

Grand Manitoulin Island; S. "W. side of Georgian

Bay ; Sarnia.

tridentata, Say. S. W. side of Georgian Bay.

concava, Say. Rabbit Island ; Sarnia.

muUilineata, Say. Abundant on swampy ground at Sarnia.

aborea, Say. East side of L. Superior ; Sault Ste. Marie ; N.

side of L. Huron ; Manitoulin Islands ; S. W. side of

Georgian Bay.

8. " striatella, Anthony. East shore of L. Superior and north

of L. Huron
; Grand Manitoulin Island.

9. " lineata,Ssiy. East shore of L. Superior; Sault Ste. Marie;

Bruce Mines ; Mississaugi River ; Grand Manitoulin

Island.

10. " labyrinthica, Say, Batch-ah-wah-nah Bay ; Sault Ste. Marie

;

Mississaugi River ; Grand Manitoulin Island.

11. " chersina, Say. Bruce Mines.

12. " fuliginosa, Griff. S. W. side of Georgian Bay ; Sarnia.

13. Succinea ovalis, Gould. Tequamenen River (near "Whitefish Point)
;

Mississaugi River ; Grand Manitoulin Island ;
Sarnia.

14. " avara, Say. Manitouwaning Bay.

15. Bulimus harpa, Say. Bruce Mines.

16. Vertigo—-—. Various localities on the East side of L. Superior.

Fresh-Water Gasteropoda.

1. Physa heterostropha, Say. Numerous localities on the south side of

L. Superior; Goulais River ; Sugar Island ; Manitou-

waning Bay ; White Cloud Island ; Owen Sound

;

Sarnia.

2. " elongata, Say. Township of Nottawasaga.

3. Limncsa stagnalis, Lam. L'Anse ; Grand Marais ; Grand Island
;

Sarnia.

4.
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4. Limncea umbrosa, Say. Manitouwaning ; Lacloche Island ;
Owen

Sound ; Sarnia.

5. " umhilicata, Say. Manitouwaning,

6. " caperata, Say. Tequamenen River; Batch-ah-wah-nah

Bay.

7. " modicella, Say. Sarnia.

8. Planorbis trivolvis, Say. Sousonwagami Creek (S. side L. Superior)
;

Sarnia.

9. " campanulatus^ Say. Lacloche Island ; Manitouwaning

;

Owen Sound ;
Small lake at Cape Rich ;

Sarnia.

10. " bicarinatus, Say. Tequamenen River ; Batch-ah-wah-nah

River ; Lacloche Island ;
Manitouwaning ; Sarnia.

11. " armigerus, Say. Bruce Mines ; Manitouwaning.

12. " parvus, Say. Sousonwagami Creek.

13. jlmnicolaporata, B&j. Sousonwagami Creek ; Owen Sound.

14. Valvata tricarinata, Say. Sousonwagami Creek , Owen Sound.

15. " humeralis, Say. Owen Sound.

16. Paludina decisa, Say. Tequamenen River ;
Goulais River ; Batch-

ah-wah-nah River ; Owen Sound ; Sarnia.

17. Melania Niagarensis, Lea. Tequamenen River; Batch-ah-wah-nah

Bay, a large coarse variety ; common along the shore

of Georgian Bay from Cabot's Head to Collingwood.

18. " acuta, Lea. Abundant in St. Mary's River below the

Sault.

Fresh-Water Lamellibranchiata.

1. Unio complanatus, Lea,. Sousonwagami Creek ; Tequamenen River

;

Batch-ah-wah-nah Bay ;
Goulais River ; Mississaugi

River ; Lacloche Island.

2. " radiatus, Lam. Sousonwagami Creek ; Batch-ah-wah-nah Bay

;

Goulais River ; Sugar Island ;
Mississaugi River

;

Lacloche Island.

3. " ventricosus, Barnes. Mississaugi River, very abundant.

4. " rectus. Lam. Mississaugi River.

5. " ellipsis. Lea. Mississaugi River.

6. Margaritana rugosa, Barnes. Mississaugi River.

*l.
" marginata. Lea. Mississaugi River.

8. Anodonta cygnea, Linn. Sousonwagami Creek ; Lacloche Island.

9. " subcylindraca, Lea. Batch-ah-wah-nah Bay ; Goulais

River; Sousonwagami Creek.

10. " Benedictiana, Lea. Sousonwagami Creek ; Grand Ma-

rais; Batch-ah-wah-nah Bay ; Sugar Island; Lacloche

Island.

11. " fragilis. Lam. Sousonwagami Creek.

12. " .A species like A. impiicata, Say, Batch-ah-wah-nah

Bay.

13. Cyclas similis, Say. Owen Sound.
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14. Cyclas partumeial Say. Amagoos Creek (Batch-ah-wah-nah Bay)
j

Tequamenen River.

15. Cyclas——, A very small species was found in great numbers in the

stomachs of whitefish at Marquette in the beginning

of July.

16. Psidium dubium ? Say. Tequamenen River.

ARTICLE XVIII.

—

Catalogue of Birds collected and ohserved

around Lakes Superior and Huron in 1860. By Mr. Robert

Bell, Assistant to Alexander Murray, Esq., Geological Sur-

vey of Canada.

(From the Report of the Geological Survey for 1860.)

1. Halicetus leucocephalus, (L.) Bald-headed Eagle. On Sugar Island

I met with an Indian having in his possession an old

female and two young ones shot on the 12th of June.

The bodies of the young birds were nearly as large as

that of the parent, but almost unfledged. The nest

from which the Indian obtained them was on a large

dead poplar-tree, standing on low wet ground, near

the water. Bald-headed eagles were frequently seen

during the summer, often in the act of robbing the

industrious fish hawks of their prey.

2. Buteo borealis^ (Gmel.) Hen Hawk. South shore of Lake Supe-

rior and north of Lake Huron ; rare.

3. B, Pennsylvanicusl (Wils.) Broad-winged Buzzard. A specimen

which appeared to be of this species was shot in

Batch-ah-wah-nah Bay, 15th August, and another in

the township of Torontorus, 4th September.

4. Pandion halicetus, (L.) Fish Hawk or Osprey. Common around

Lake Superior.

5. Falco columbarius, (L.) Pigeon Hawk. South side of Lake Supe-

rior ; June.

6. F. sparverius, (L.) Sparrow Hawk. Very common on both sides of

Lake Superior, and on the north side of Lake Huron,

especially about bold rocky places, till the first week
in October.

7. Jlstur fuscus, (Gmel.) Slate-coloured Hawk. Common on the

south side of Lake Superior.

8. j1. Cooperit (Bonap.) Blue-winged Hawk. One seen at the Pic-

tured Rocks in June.

9. Circus cyaneus, (L.) Marsh Harrier. Seen at Portlock Harbour,

15th September ; Walker's River, (opposite Camp-
ment D'Ours,) 11th September; Mississaugi, 22nd

September ; La Cloche Island, 4th October.
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10. Syrnium nebulosum, (L.) Barred Owl. Campment D'Ours, begin-

ing of September.

11. Surnianyctea, (L.) Snowy Owl. I was informed by a good au-

thority that this owl has been seen on Manitoulin

Island.

12. Bubo Virginianus, (Gmel.) Great Horned Owl. Seen and heard

at the mouth of Root River, Tth September. Mr. Mur-

ray informs me that he has killed two of these owls

on the Meganitouwau River.

13. B. asiol (L.) Little Screech Owl. One seen on Kee-wee-naw

Point.

14. Caprimulgus vociferus, (Wils.) Whip-poor-will. Mouth of Root

River, 6th and tth September ; near Campment
D'Ours, 9th September.

15. Chordeiles Virginianus, (Briss.) Night Hawk. Common along the

south side of Lake Superior and the St. Mary's River.

A nest with an almost full grown young one and an

egg, on which the parent bird was still sitting, was
found at Point aux Pius, 23rd July.

16. Hirundo bicolor, (Vieill.) White-bellied Swallow. Numerous on

the south shore of Lake Superior, especially about

the mouths of rivers.

17. H./wZra, (Vieill.) Cliff Swallow. Pictured Rocks, Grand Island,

Gorlais Bay, Namainse.*

18. Muscicapa iyrannus, (L.) Tyrant Flycatcher or King Bird. South

side of Lake Superior and north of Lake Huron. A
nest of this bird in an old shed at the Sault Ste. Marie

contained four eggs on the 20th of July.

19. Sylvicola maculosa, (Lath.) Black and Yellow Warbler. South side

of Lake Superior; does not appear to be common. A
male was shot near Iroquois Point, 15th June.

20. Parus atricapillus, (L.) Black Cap Titmouse. Abundant on both

sides of Lake Superior and north side of Lake

Huron.

21. Dolichonyx oryzivoral (L.) Rice Bird. Observed at Two-Heart

River, 19th June ; Sousonwagami Creek, 9th July.

22. Sialia Wilsonii, (Swainson.) Common Blue Bird or Blue Robin.

Numbers at Little Current on the Yth of October.

23. Turdus migratorius, (L.) Common Robin. On the south and east

shores of Lake Superior, at the Sault Ste. Marie, and

various places on the north shore of Lake Huron.

On the 6th of October great numbers of robins were

congregating on La Cloche Island evidently prepar-

ing to start for the south.

*The name of this promontory is generally spelled Mamainse, which

is incorrect. The word Namainse means Little Sturgeon.
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24. Turdus solitarius, (Wlis.) Hermit Thrush. One of these birds was

shot at Penetanguishene by Mr. Murray.

25. Troglodytes hyemalis, (Yieil.) Winter Wren. Occasionally seen in

the bush on both the south and east sides of Lake

Superior.

26. Anthus ludovicianus, (Lich.) American Pipit or Titlark. In small

flocks at the Sault Ste. Marie in the begining of Sep-

tember, and on St. Joseph's Island in the middle of

the same month.

27. Emberiza Canadensis, (Lath.) Canada Bunting. One specimen

shot near Iroquois Point, 15th June.

28. Niph(Ba hyemalis, (L.) Common Snow Bird. Around both lakes.

29. Carduelis tristis, (L.) Common Yellow Bird or Goldfinch. Sault

Ste. Marie and its neighbourhood.

30. Fringilla melodia, (Wils.) Song Sparrow. Numerous along the

south shore of Lake Superior, and at the Sault Ste.

Marie.

31. Erythrospisa purpurea, (Gmel.) Purple Finch. One specimen

shot at the Sault Ste. Marie, 1st September.

32. Quiscalus ferrugineus, (Lath.) Rusty Grackle. Mouth of Mississ-

augi River, 24th September.

33. Corvus corax, (L.) Raven. Numerous at Grand Island near the

end of June ; sometimes seen on the east side of Lake

Superior, July and August ; La Cloche Island, 3rd

October.

34. C. Americanus, (Aud.) Common Crow. Abundant around both

lakes ; a large flock seen at Hilton, (St. Joseph's Is-

land,) 12th September.

35. Garrulus Canadensis, (L.) Canada Jay or Moose Bird. Abundant

around both lakes. It is a little remarkable that this

bird although so common in fall and winter is scarcely

ever seen till after the first frosts.

36. G. cristatus, (L.) Blue Jay. Both sides of Lake Superior, Port-

lock Harbour, Manitoulin Island.

37. Orpheus felivox, (Swainson.) Cat Bird. Observed on the Batch-

ah-wah-nah River, middle of August.

38. Bombycilla Carolinensis, (Briss.) Cedar Bird. Common around

both Lakes Superior and Huron. A nest with three

fully fledged young ones in it was found at the head

of Batch-ah-wah-nah Bay, 19th August.

39. B. garrula, (Bonap.) Bohemian Chatterer. Sousonwagami Creek,

(south side Lake Superior), 9th July; Sault Ste.

Marie, 30th August.

40. Sitta Canadensis, (L.) Red-bellied Nuthatch. Occasionally seen

on the south and east shores of Lake Superior in June,

July and August,

41. Trochilus colubris, (L.) Humming Bird. Sault Ste. Marie, 20th

July.
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42. Mcedo alcyon, (L.) King Fisher. Abundant everywhere around

both lakes, and along the creeks and rirers entering

them.

43. Picus pileatus, (L.) Pileated Woodpecker. East shore of Lake

Superior, Bruce Mines, La Cloche and Manitoulin

Islands.

44. P. erytkrocephaluSf (L.) Red-headed "Woodpecker. Mr. Ironside

informs me that he has seen this bird at Manitou-

•waning.

45. P. villosusy (L.) Hairy Woodpecker. Around both lakes.

46. P. auratus, (L.) Highholder or Golden-winged Woodpecker. Com-
mon on the south and east sides of Lake Superior,

and north side of Lake Huron, particularly near set-

tlements.

47. Coccyzus erythrapothalmus, (Wils.) Black-billed Cuckoo, or

" Chick-ko-ko." One shot near Grand Island, 25th

June.

48. Edopistes migratoria, (L.) Passenger Pigeon. Small flocks and

single birds were met with around both lakes during

the whole summer. The largest flocks were seen at

Grand Island on the 23rd and 24th of June.

49. E. CaroUneus? (L.) Carolina Long-tailed Dove. A pair of doves

supposed to be of this species, was seen by our party

on the east side of Lake Superior. Mr. Murray in-

forms me that he has shot them on the north side of

Lake Huron.

50. Tetrao umbellus, (L.) Ruflfed Grouse. Around both lakes.

Rather abundant in many places on the north side of

Lake Huron.

51. T. Canadensis^ (L.) Canada Grouse or "Spruce Partridge."

Everywhere on the Canadian side of the lakes, but

not common ; rare on the south side of Lake Supe-

rior.

52. T. rupestris, (Leuh.) Rock Ptarmigan. Said to be found on the

north side of Lake Superior in winter.

53. jirdea Herodias, (L.) Great Blue Heron. Portlock River, 15th

September ; Mississaugi Marsh, 22nd September.

54. ^. lentiginosa, (Swainson.) American Bittern. Common on the

south side of Lake Superior and north of Lake Huron.

A nest with five unfledged young ones, about the. size

of pigeons, was found near Marquette on the 20th of

June. A specimen was shot near La Cloche as late

as the 2'7th of September.

55. »4. exilis, (Wils.) Little Bittern. Several specimens shot on the

south side of Lake Superior, where it is found in al-

most every marsh. Mr. Murrray shot one some years

ago on the Meganitouwau River.

Can. Nat. 3 Vol. VI. No. 4.
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5$. Scolopax Wilsonii, (Temm.) Snipe. Several brace shot atMississ-

augi and La Cloche in the latter part of September.

57. Microptera Americana^ (Aud.) American Woodcock. A single

bird shot at L'Anse, 2nd July. Numerous at the

Sault Ste. Marie and Mississaugi^ in August and Sep-

tember.

58. Choradrius marmoratusj (Wayler.) American Golden Plover.

A specimen, in summer plumage, was shot at the

mouth of the Mississaugi, 24th September. Very nu-

merous about Little Current and La Cloche Island in

the beginning of October, some of them in winter

plumage.

5>. Tringa arenaria, (Aud.) Wandering Sandpiper. A number of spe-

cimens shot at the mouth of the Mississaugi, 24th

September.

60. T. semipalmata. (Wils.) Semipalmated Sandpiper. Three speci-

mens shot near the mouth of Batch-ah-wah-nah River,

11th August.

$1. Ortygometra Carolinus, (L.) Sora Rail. Sault Ste. Marie and La
Cloche. At the former place a male was shot, 30th

August.

62. Fulica Americana, (Gmel.) American Coot. Mr. Murray has shot

this bird at Lake Nipissing and Whitefish Lake.

63. Podiceps Carolinensis, (Lath.) Red-billed Dobchick or " Hell

Diver." Abundant on the north side of Lake Huron

after the middle of September.

64. Colymbus glacialis, (L.) Loon or Great Northern Diver. Common
on both Lakes. Fishermen on both sides of Lake

Superior set what they term " pound nets " for all

kinds of fish. Loons allured by the fish at the ex-

tremities of these circular enclosures frequently

alight inside of them. After gorging themselves they

are unable, from want of room to start, to rise over

the top of the net which is generally four feet above

the water. When thus imprisoned they are easily

captured alive j in this way we obtained two fine spe-

cimens.

65. Larus argentatus, (Brunn.) Silvery Gull. Abundant on both

lakes. Numbers of these gulls were constantly

hovering over the jumbling water at the foot of the

Sault Ste. Marie. Half-fledged young ones were seen

on projecting shelves of sandstone at the Pictured

Rocks, 12th July.

6ft. Sterna hirundo ? (L.) Common Tern. Tern supposed to be of thia

species have been seen at Little Current, and shot by

Mr. Murray at the mouth of the French River.
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67. Mergus serrator, (L.) Red-breasted Merganser, Numerous along

the shores of both lakes during the whole season.

They were seen in considerable flocks about St. Jo-

seph's Island in the middle of September. Very

young birds were met with near the end of August.

The members of diflferent broods varied much in size

at the same season.

68. Jtnser Canadensis, (L.) Canada Goose. In spring as the wild

geese are going northward many of them stop for a

few days at the mouths of the numerous rivers and

creeks entering the north side of Lake Huron.

69. Fuligulafusca, (L.) Velvet Duck. Common in the neighbourhood

of La Cloche Island after the 2nd of October ; said to

be common along the whole north shore in October.

70. F. clangula, (L.) Golden-eyed Duck. St. Joseph's Island and

Portlock Harbour in the middle of September.

71. F, albeoldf (L.) BuflQe-headed Duck. One specimen shot on the

Batch-ah-wah-nah River, 10th August. Numbers of

these little ducks are said to pass the winter at the

Little Current, where the water remains open the

whole year.

72. ^nas Boschas, (L.) Mallard or Grey Duck. In marshes, &c. Oa
the south and east sides of Lake Superior and north

side of Lake Huron, from the middle of June till the

beginning of October.

73. j1. sponsdj (L.) Wood or Summer Duck. Everywhere with the

last species, but rather more frequently met with.

The first drake in full plamage was shot in Mississaugi

Marsh on the 22nd of September.

74. ^. obscura, (Gmel.) Dusky or Black Duck. Occasionally met

with in marshes on the east side of Lake Superior

and north of Lake Huron, from the middle of August

till the beginning of October.

75. A. Carolinensis, (Steph.) Green-winged Teal. Batch-ah-wah-nah

River, 9th August; Walker's River, Portlock Harbour

and Mississaugi Marsh, during September. Mr. Mur-

ray has shot both the green and blue-winged teal at

Lake Nipissing.

76. A. discorSj (L.) Blue-winged Teal. Almost always found in com-

pany with the last species on the north shore of Lake

Huron.

77. A. acuta, (L.) Pin-tail Duck. Mr. Murray has shot these ducks

on Lake Nipissing and the Wanapitie River.
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ARTICLE XIX.—On the Flora of Hamilton and its vicinity.

By Judge Logie.

{Read to the Botanical Society of Canada ; Kingston, 28th March, 1861.)

There are probably few places in Canada where the study of

Botany can be prosecuted with greater advantage than in the

neighbourhood of Hamilton, or where the botanist will be more

amply rewarded for his labours, by the number and variety of

plants he will be able to collect.

The climate at the head of Lake Ontario, and particularly of

the strip of land lying between the high table land or mountain

as it is called, in rear of the city of Hamilton, and extending

from the Niagara River round the head of the lake as far as Wel-

Hngton Square, is milder than the climate of most other parts of

the Province. The peach and some of the other more tender

kinds of fruit, grow and thrive there, and many trees and plants

not to be found in the colder parts of the Province are indige-

nous. Among these I may mention the black walnut, ( Juglans

nigra,) a large and handsome tree. Few of a large size are now

to be found in the neighbourhood of Hamilton, though in a smaller

form it is common ; it is found also in the low rich lands of some

of the western townships, but does not, so far as I can learn, extend

to the east much beyond Hamilton. The tulip tree, (Lirioden-

dron tuUpifera,) is also found in several places in the neighbour-

hood of Hamilton : there are two large trees near the Railway Sta-

tion, and last summer I found a very large tree having a diameter

of nearly five feet, in the township of Glanford, some miles to the

south of Hamilton. I have not heard of its being found in Can-

ada, except near Hamilton and towards the Niagara River. The

American plane tree or button wood, {Platanus occidentalis,) is

said to be the largest North American tree except the Wellingtonia

gigantea of California ; none of those that I have seen, however,

are so large as the tulip tree I have mentioned, or the large pine

and walnut trees I have seen. The sweet chestnut, (Castanea

vesca,) is very abundant, particularly on the hill sides in the

neighbourhood of Ancaster, some miles to the west of Hamilton,

The flowering dogwood (^Cornus florida,) is common in the same

locality, and in various other places. The Sassafras officinale is

also common in the neighbourhood of Ancaster, in East Flam-

borough, on Prince's Island, and other places. In addition to
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these we have most of the trees common in other parts of

Canada.

Among the smaller plants and flowers found in the neighbour-

hood of Hamilton, I will briefly enumerate some of those most

abundant in the different localities near the city. In the spring,

besides the flowers common everywhere, such as the Hepatica tri-

loba, Trillium erectum, Aquilegia Canadensis, Arum triphyllum,

and some others, I have found growing on the sides of the moun-

tain in great numbers Claytonia Virginica, Asarum Canadense,

Erythronium Americanum, Sanguinaria Canadensis, Hydrophyl-

lum Virginicum, Dicentra cucullaria, and Dicentra Canadensis,

also several species of Cruciferaa, such as Cardamine rhomboidea,

Cardamine Virginica, Dentaria laciniata, and Dentaria diphylla.

On the other side of Burlington Bay, I found early in the

spring Symplocarpus faetida, several species of Anemone, and later

in the season several species of Pyrola, Lobelia spicata, Lobelia

syphilitica, Ceanothus Americanus, several species of Vaccinium,

also several species of Gerardia.

On Prince's Island, (which however is not an island,) Gillenia

trifoliata and Diervilla trifida are very common. I have also

found there Sisyrinchium ofl&cinale, Collinsonia Canadensis, Poly-

gala Senega, Polygala Nuttallii, Hypoxis erecta, Cypripedium pu-

bescens, several species of Platanthera, Gentiana crinita, Apios

tuberosa, two species of Lespideza, and several species of Ger-

ardia.

On the sands of Burlington Beach, Polanisia graveolens and

Datura Stramonium are to be found in abundance, and in the

waters of Burlington Bay at the beach, besides the Nymphaea

odorata and Nuphar advena, (the white and yellow water lilies,)

Sagittaria variabilis, Ranunculus aquatilis, and several species

of Potamogeton are common. Zizania aquatica or wild rice,

Pontederia cordata and Nessea verticillata are also found.

On the shores of Lake Medad, a small lake about 10 miles from

Hamilton, and in a sphagnous bog near Milgrove, I found Sarra-

cenia purpurea, (the pitcher plant,) Calypso borealis, Cypripedium

spectabile, Pogonia ophioglossoides, Moneses uniflora, Balibarda

repens, Calla palustris, Coptis trifolia, Linnaea borealis, Ledum
latifolium, Cornus Canadensis, and some others.

[Judge Logie submitted a systematic list of the Flora of Ham-
ilton, accompanied by a very large collection of preserved speci-

mens, which were most beautifully prepared, and excited much
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interest among the members. His list will be printed at length,

with special localities, &c., for the various species, in the Annals

of the Botanical Society, part II.]

ARTICLE XX.— 5T^e Great Comet 0/ 1861.

{From advanced sheets of SillimavUs Journal^ Sept. 1861.)

The suddenness of the apparition of the comet in northern

latitudes was one of the most impressive of its characteristics.

On the 2d of July after the twilight had disappeared, the head,

to the naked eye, was much brighter than a star of the first

magnitude, if only the effective impression be taken into account,

although as to intensity it was far inferior to a Lyrae, or even to

a Ursae Majoris. I should describe the head as nearly equal in

brightness to that of the great comet of 1858 between the 30th of

September and the 5th of October ; it should be considered, how-

ever, that the present comet was better situated, from its higher

position above the horizon at the end of twilight.

The aspect of the tail suggested a resemblance to the comet of

March, 1843. It was a narrow, straight ray, projected to a dis-

tance of one hundred and six degrees (106*^) from the nucleus,

being easily distinguishable quite up to the borders of the milky

way. The boundaries for the most part were well defined and

easily traced among the stars. It was not until after two or three

hours of observation, that I could gain a clear comprehension of

the structure of the tail or tails as they presented themselves to

the naked eye and through a small opera-glass. It was then

evident that a diffuse, dim light with very uncertain outlines,

apparently composed of hazy filaments, swept off in a strong curve

towards the stars in the tail of Ursa Major—the southern edge

directed as low as towards Mizar. This was evidently a broad

curved tail, intersected on its curved side at the distance of a few

degrees from the nucleus by the long straight ray which at the

first glance, from its greatly superior brightness, seemed alone to

constitute the tail. The two were in fact counterparts of the

principal tail and the supplementary rays of the great comet of

1858, with this remarkable difference, that in the latter the

straight rays were so far inferior in brightness to the curved tail

as to have been recognized at only three observatories, those of

Poulkova, Gottingen, and Cambridge, U. S.—while with the
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present comet, the predominating feature was the straight ray to

which the curved tail seemed scarcely more than a wisp-like ap-

pendage.

On further scrutiny with the aid of an opera-glass, two sharply

cut and very narrow dark channels, bounding the principal ray,

could be traced for ten or fifteen degrees from the nucleus ; while

outside of them, on either side, were two additional faint rays.

The whole issue of nebulous matter from the nucleus far into the

tail was curiously grooved and striated. It was noticed that both

the principal ray and the dark channels penetrated within the

outline of the curved tail, the latter being clearly separated from

the principal ray even to the naked eye by a dark cleft just

above their intersection. The well-defined margin of the principal

ray admitted of a very exact delineation, even as far as a Ophiu-

chi, 100° from its origin.

On the third, the bright rays and dark channels were traced to

a distance of 40*^ from the nucleus, the principal ray to nearly

100°. Five or six alternations were distinguished, besides the

hazy filaments constituting the curved tail. Some of the streaks

could be traced quite up to the nucleus. The rays were not only

separated by the dark channel parallel to their axis, but they were

disconnected at intervals in the direction of their length.

On the fourth, there were two or more regions of contrary

flexure on the north following margin of the ray, which, in a

theoretical point of view, are of very great interest when taken in

connection with the direction of the ray almost precisely in a

great circle from the sun continued through the nucleus. This

peculiarity presented itself still more decisively on the 5th, when

the tortuous path of the ray could not be overlooked.

The very singular aspect of the northern edge of the principal

ray for the first thirty or forty degrees of its course, attracted

particular attention, and the charts were revised with all possible

care. The sky was perfectly clear and the outlines so distinct

that there could be no room for doubt as to the reality of the

reflexure of the curve. Subsequently on projecting an arc of a

great circle from the sun through the nucleus, it was found to lie

clearly within the margin of the ray as far as a distance of thirty

degrees (30°) from the nucleus, and there was still haziness beyond

it almost to the distance of sixty degrees (60°). The charts on

other dates indicate similar results, but the data cannot be properly
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discussed without requiring inofe labour than can be, at present,

devoted to them.

Within the last few days the principal ray in the part near the

nucleus, has assumed a more regular sweep in the direction op-

posed to that of the diffuse tail, which now reaches nearly to the

centre of Corona Borealis, scarcely changing the course of its

southern limit between x and t Bootis and t, Coronae Borealis from

night to night.

The telescopic phenomena, though interesting, have not present-

ed equally strongly defined features with those which characterized

the great comet of 1858. We should perhaps except from this

remark their structure for a day or two after their first emission

from the nucleus. In this stage they were intersected by jets of

luminous matter projected from the nucleus, and these limits were

pretty clearly outlined.

On the 2d, portions of three were visible ;
the inner one show-

ing a variety of details. In its outline and general aspect it was,

like others which followed it, almost a fac simile on an enlarged

scale of some of those exhibited by the great comet of 1858.

They rapidly faded, or were lost in the surrounding haze and

their places were filled by new ones. Latterly, two, at most, could

be seen at one time. It is quite important to remark that the

successive envelopes resembled their predecessors not only in their

general aspect but quite closely in the details of their structure ; the

luminous jets not issuing at random from all points alike of the

nucleus, but continuing to follow a nearly similar course at each

new discharge from its surface.

The most natural inference from this would seem to be that the

nucleus, if it rotates at all upon an axis, does so very slowly. Of

the pendulum-like vibrations of the luminous sectors ascribed by

Bessel to the comet of Halley, nothing was seen ; although the

opportunity of witnessing them, had they existed, was very favor-

able, as the sectors were well displayed.

The nucleus was throughout brilliant, and, to appearance, solid,

with a diameter of from 2" to 3".

The disposition of the nebulosity in the part of the tail conti-

guous to the head was nearly uniform throughout ; the axial dark-

ness being scarcely distinguishable, excepting on one occasion,

July 3d.

The following positions have been derived from comparisons

with neighbouring stars.
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Arbor. This is the earliest authentic account of its visibility

which has come to my notice. The head could not have been

seen on Friday evening, although observations to that effect have

been reported. The extremity of the tail, however, must have

been within view for some time previous, though too faint to

attract notice.

The reports current of the identity of the comet with those of

1264 and 1556 are without any foundation.

ARTICLE XXI.— What to observe in Canadian Lichens. By W.
Lauder Lindsay, M.D., F.L.S., Neill Medallist of the Royal

Society of Edinburgh, and Hon. Mem. Bot. Soc. of Canada.

{From Annals of the Botanical Society of Canada.)

An account was given of the importance of Lichens in the phe-

nomena of nature, and of their applications to the wants of man,

in affording food, dyes and fodder. Specimens of many of the

most valuable dye species were shown, including Roccelia tinctoria

from Greece ; a series of Umbilicariae named by Leighton, in ac-

cordance with his Monograph ; Sticta pulmonaria and dye pre-

pared from it, from the woods around Kingston ; and an interest-

ing collection of Lichens made in the United States by Mr. A. 0.

Brodie, of the Ceylon Civil Service. The points brought before

the Society by Dr. Lindsay were the following

:

1. There are no plants so variable in character as the lichens

;

none in which it is consequently so difficult to decide what are

species and what are varieties. In order to a comprehensive

knowledge of species, it is necessary to study individuals in every

condition of growth and from every possible habitat. Hence the

commonest species and varieties become of value—the more so if

collected in countries comparatively unexplored botanically, for

lichens are no exceptions to the rule that geographical differences

are attended by corresponding differences in the characters of the

same plants. Every Canadian collector of lichens—however com-

mon and well known the latter may be—may therefore consider

himself as contributing towards a more scientific and philosophical,

because more comprehensive, knowledge of a very Protean, but

interesting, group of plants.

2. If the collector make a point ofgathering specimens of every-

thing he meets which belongs to the lichen family, he will run a

good chance of including some novelties, perhaps new species or

varieties. This is extremely probable in a country like Canada,
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Beeing that it is seldom a miscellaneous collection of licliens is

made in any part of Britain at all remote from the largest towns

without the discovery of interesting novelties. New species are

most likely to be met with amoog the very minute crustaceous

lichens which grow on rocks or trees, and which cannot be properly

studied without the aid of the microscope ; among species belong-

ing, for instance, to such genera as Lecidea, Lecanora, Graphis,

Opegrapha, Calicium. It is not to be expected that the tyro

should make these microscopical examinations or discoveries for

himself: he will probably require the assistance of some experi-

enced microscopist or lichenoligost.

3. The applications of lichens to the arts are daily becoming

more numerous and important. New dye-lichens are being dis-

covered in India and the East. Among specimens of the latter

recently sent me from India, I have found species not hitherto

known to be of any practical use. Again recently the probability

has been shown, on good grounds, that a lichen—the Lecanora

esculenta of Pallas—was the Manna of the Bible.

4. The colorific capability of a lichen, so far as regards a red

or purple dye of the nature of orchill or cudbear, may be readily

discovered by simply macerating the lichen—chopped into small

fragments or pulverised according to the nature of its thallus

—

in a weakish solution of common hartshorn (the quantity not

much covering the lichen in a vial of any sort)—that is, the

" liquor ammonia " of druggists—allowing the mixture to stand

a few days in a warmish part of the house, aud shaking it fre-

quently, so as to expose the mass to the action of the air. Colo-

rific lichens of this class belong chiefly to the genera Roccella,

Umbilicaria, Romelia, and Lecanora.

6. The colorific capability of a lichen, so far as regards other

colors—chiefly brown and yellow—may be easily ascertained by

simply boiling the lichen, chopped or pulverised as before, in a

small quantity of water. Colorific lichens of this class belong

chiefly to the genera Romelia, Sticta, Cetraria, &c.

6. Whether and how much mucilage or starch a lichen con-

tains may be ascertained by the same means as last mentioned,

and allowing the mixture to cool, when it will gelatinise more or

less, if it contain much mucilage. Cetraria Islandica and some

of the Umbilicarise are illustrations.

7. Contributions may also be made to our knowledge of the

economical applications of lichens by ascertaining whether any
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sand what species are, or have been, used in Canada by the native

Indians to yield food, dyes, &c., noting all the particulars of such

uses.

8. Lichens are very easily collected and transported ; they re-

quire no sort of preparation ; they may be simply allowed to dry

in the open air and packed as convenient. Those growing on

trees generally require the piece of bark on which they grow to

be sliced oflf with a knife, and those on stones the piece of rock to

be broken with a hammer. Both may be wrapped in paper like

miueralogical specimens. In all cases the localities and dates of

collection should be mentioned, and any father information as to

uses, &c., which may be known to the collector.

The Rev. Principal Leitch, the President, in drawing the pro-

ceedings to a close, congratulated the Members on the success of

the Meeting, and the wide interest manifested in the Society's

proceedings. This meeting diflfered from those previously held in

regard to one circumstance—the presence, of the Lady members.

Botanical researches of great value had been carried out by ladies

in other countries and all Departments of Scientific knowledge

had benefited by their exertions. It was gratifying, therefore,

that the ladies of Kingston were not behind in this respect, and

he looked forward with interest to the contributions which they

would no doubt continue to make to the Society's Meetings, in

imitation of the example set by Mrs. Lawson. The President

concluded by giving some interesting details regarding the em-

ployment aff'orded by the silk culture in Judsea.

The Society then adjourned.

ARTICLE XXII.

—

On the Mammals and Birds of the District

of Montreal, By Archibald Hall, M.D., L.R.C.S.E.

*' When accurate lists of the resident birds in each region, and of the
" summer and winter visitors, are obtained, many highly interesting and
<* unexpected deductions will doubtless be made, and much theoretical
" reasoning exploded."

—

Fauna Boreali Americana.
Richardson and Swainson.

Editorial Note.

[The following paper is a portion of an extended memoir of 153

MS. pages, prepared by Prof. A. Hall, M.D., for the Natural

History Society of Montreal, in 1839. It received the silver

medal offered by the Society ; but unfortunately for the interests

bi science and the reputation of the Society, was not printed.
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Some years after, its printing was recommended by the Council,

but nothing was done. Subsequently it was entrusted to Prof.

Cassin of Philadelphia, to be used in the preparation of his work

on American birds, in which it is frequently quoted with expres-

sions of high commendation. Dr. Cassin retained the M.S. for

some years, and it has only recently been returned by him. Had
it been printed when written, it would have been a most impor-

tant contribution to American Natural History, and would have

brought to its author and to the Society a large meed of scienti-

fic reputation. Even now, after much of the work involved in its

preparation has been done over again, it contains so much that

is of interest in Canadian Natural History, that its publication

should no longer be delayed.

The portion now presented is the introduction and the account

of the mammalia ; the birds, which occupy the greater part of

the memoir, being reserved for a subsequent opportunity.]

Introdtjction.

In submitting the following pages to the Natural History So-

ciety of Montreal, a few introductory observations are requisite, as

well to explain the object contemplated in the work, as to offer an

explanation why the obvious intention of the Society in offering

for a subject " the Zoology of the District of Montreal," could

not be attained, at least by the author.

With respect to the first, the motto which has been selected

for the essay, is amply explanatory, and in reality, little more has

been attempted beyond that object. It was rather with this in-

tention, than to enter into competition for a prize, that the author

has bestowed his labour. The necessity of attempting to estab-

lish the migratorial ranges of the feathered tribes, is acknow-

ledged at the present day, and it has become an important mat-

ter of speculation among zoologists ; and nothing can advance this

end so materially as correct list^of the resident and non-resident

birds in various distantly situated localities. With the view of

attempting a solution of the problem, this has been carried into

effect in several places. Those of the northern, and north-eastern

coasts of this continent have received a partial elucidation.

Richardson has given us a tolerably correct list of those of the

Saskatchewan district. Charles Lucien Buonaparte has furnished

a list of those which are resident or visitors in the neighbourhood
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of Philadelphia, and the splendid work of Wilson and Buonaparte

supplies us with those met with in more Southern States *

Those of Lower Canada have not yet received any attention,

a desideratum which it has been the professed aim of the author

to supply, how feeble soever the attempt may prove. The author

by no means puts forward the following catalogue as complete

—

to render it as much so as possible, has been his constant care,

and he has invariably preferred omitting a doubtful species alto-

gether than to include it in the list. It requires many years of

careful attention, and unceasing watching to ascertain the varied

species of a district. Those which are subsequently enumerated

have all been observed by the author in this district, and have

been with very few exceptions described from prepared or killed

specimens. This method has been preferred to giving compiled

descriptions from authors ; but under circumstances where a

reference to a prepared specimen could not be had, the author's

name from whom the description is taken is given.

With respect to the second it must be observed, that zoology

embraces a most comprehensive field, and includes within its

range every animated being from man to the zoophyte. A work

such as this could not be completed satisfactorily within as many

years as months, nine months having been the time allotted by

the Society, and taking this circumstance into consideration, I

construed the term more liberally, and confined myself to the

mammalia and aves, leaving the remainder of the subject for sub-

sequent work at my own convenience, if opportunity ofi'ered.

Should the present essay accord with the Society's views^on the

subject, one step will have been gained in elucidating the Zoology

Since the preceding has been written Prof. Cassin and Mr. Baird of

Philadelphia, have bestowed great labour and pains upon this subject,

and the beautiful volume " Illustration of the birds of California, Texas,

Oregon, and British and Russian America," intended as a supplement to

Audubon's work, has appeared, and is a proof of the industry of the

former gentleman, and his devotion to this branch of natural science.

The writer, in obedience to the request of the Editors, was desirous

of arranging his work in accordance with the published modernized

classification of the latter gentleman, but was obliged to give up the

task, as he found something more to be necessary than a mere detailed

list of names, besides which he has discovered that Mr. Baird in his cata-

logue of North American Mammals, has made no allusion whatever to

the genera and species under the families of the vespertiliones and ce*

xacess.
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of tbe district of Montreal, and one of by far the greatest impor-

tance.

It was the intention of the author at the commencement of his

task, to have given a general outline of the habits of the species

which would come under notice. It was found, however, that such

a step would render the essay far too volnminous ; and as nothing

could be said beyond what is contained in any ordinary work on

the subject, it was deemed a superfluous repetition, and moreover

foreign to the real object which he had in view.

Of the mammalia, 43 have been described as being met with

in the district of Montreal, the description of 39 of which have

been taken from prepared specimens, two from dead ones which

had been placed in the author's way for the purpose, and two

compiled. Of these the genera sorex, scalops, condylura, putorius,

sciurus and mus, are the most common, and generally speaking

resident in the district. The others are all more or less migra-

tory, and range throughout all parts of the fur countries, re-

maining in different places a greater or less period of time,

according to the plenty or scarcity of their food.

The birds are by far the more numerous, interesting and im-

portant, and amply repay the labour of their investigation. Of

200 species described, the descriptions of about 24 or 25 are

compiled, and that of all the others taken from prepared or

dead specimens, and where the author has had it in his power to

verify the description by reference to other specimens, it has in-

variably been done, so that the descriptions may be relied on as

correct, as far as laid in the author's power. A table is annexed,

" the winter quarters," and " extreme northern migratorial range "

of which are taken from a similar table in the valuable work of

Richardson and Swainson's American Fauna, its other columns

being filled up according to the author's observations. The
months in it are given without dates, and in such cases, a date,

say from 1st to 20th is to be understood. In this country it

must be observed, that it is impossible to assign dates, or to give

an approximation to the actual times of the arrival and departure

of birds. These events depend altogether upon the temperature

or state of weather at the time, and bear a ratio with it.

The district of Montreal, the locality of the subsequent list, in

the Province of Lower Canada, is bounded on the west by the

north-eastern boundarv of the Fief Durable or Nouvelle York, on

the north side of the St. Lawrence ; east by the county of St.
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Maurice; south-east by the counties of Yamaska, Drummond and

Sherbrooke ; west and south-west by the Province of Upper

Canada, the River Ottawa, and the most western limits of the

Province; south by the Province Line, lat. 45° N. from St. Regis

to the River Connecticut, and thence by that river to its source

in the highlands, and thence by the northern boundaries of the

States of New York and Vermont. The River Ottawa bounds it

for 335 miles, and it is amply watered by other streams, rivers

and lakes, the principal of which are the following :

—

RIVERS.

N. of St. Lawrence.

Gatineau.

Lievres.

Petite Nation.

Riviere Blanch.

Riviere du Nord.

Mascouche.

Achigan.

L'Assomption.

Lachenaye.

Berthier,

Chaloupe,

Duchesne.

N. of St. Lawrence

White Fish.

Sables.

Killarney.

Temiscaming.

Lievres.

La Roque.

Rocheblave.

Pothier.

Nimicacheneh6.

Papineau.

Maskinonge.

S. of St Lawrence.

Richelieu.

Sorel.

Yamaska and its various

branches.

Pyke.

Montreal.

Chateauguay and its branches.

LacoUe.

Magog.

Coaticook.

Missisquoi, part of.

St. Lawrence.

Ottawa.

LAKES.

S. of St. Lawrence.

Memphremagog.

Tomepobi.

Missisquoi Bay.

Scaswapenepus, part of.

Yamaska Bay.

St. Louis.

Two Mountains.

St. Francis.

Chaudiere.

Chats.

AUumets.*

Generally speaking the character of the district is low and

level, with here and there a scattered mountain, which is far more

apparent on the southern than on the northern shores of the St.

Lawrence. The soil is that best adapted for cultivation, and it

Bouchette's Topographical Dictionary of Lower Canada, 1831.
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has been amply taken advantage of. Swamps can scarcely be said

to enter into the character of the district, although there are

several and rather extensive ones on the south of the St. Law-

rence. The streams are, generally speaking, small, and diminish

severally considerably in size towards the fall of the year, by which

means a muddy alkivium presents itself, which furnishes a place of

resort for the Grallatores. Dependant as this circumstance is, how-

ever, on the general temperature of the summer months, supplies

of food are often rendered scarce, and consequently the visits of

this class of birds are not made so frequently, nor in such consid-

erable numbers as in the district of Quebec, where the recess of

the tide presents much more favourable scenes for their opera-

tions. On the whole, therefore, it may be remarked, that the

Grallatores in the district of Montreal are not constant visitors, a

few stragglers only being killed from time to time, which appear

to have dropped en passant^ for the purpose of rest or refreshment.

The district on the contrary, is abundantly supplied with theAcci-

pitres, Passarinse and Scansoria), the second class being especi-

ally numerous, diversifying the landscape by their varied richness

of plumage, while they equally invite attention by their mel-

ody.

As connected with this subject, the author deems it proper to

annex the following tables of mean temperature, compiled for the

city of Montreal, which from its almost central situation in the

district, may be taken as a standard for the whole. They are all

deduced from observations of 15 years.

Mean Temperature of the Months.

January 14.10

February 19.36

March 29.46

April 43.24

May 58.54

June 68.04

July Y2.09

August '69.58

September 59.90

October 47.56

November 34.87

December 18.56

Mean temperature of the city of Montreal, deduced from observations of

15 years e 44.60.

The following abbreviations are used opposite the species de-

scribed :

—

V. S. P.—Vidi specimen preparatum.

V. S. P. et M.—Vidi specimen preparatum et mortuum.
D. C.—Descriptio compilata.

V. S. P. et y.—Yidi specimen preparatum et vivum.

Can. Nat. 4 Vol. VI. No. 4.
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CLASS MAMMALIA.

Ord. in. Carnaria.

Fam, Cheiroptera—Suh gen. Vespertilio.

Sub gen. char. Incisors |, canines -fi, molars |f or ^\ z=i 32

to 36. Upper incisors separated in pairs, acuminate ; anterior

molars conical
;
posterior ones having two or three trenchant

pL/ints in rows with one another. Ears lateral and distinct ; nose

simple ; tail long, enveloped in the femoral membrane. Arms»

foreanns and fingers elongated, forming with the membrane which

occupies their intervals, and thence extended to the tarsi of the

hind legs, true wings. Thumbs short, a single joint armed with

a claw ; fur soft and thin ; sebaceous glands under the skin of the

face) differing in size and shape, according to the species.

V. pruinosus. Hoary bat of Say.

V.S.P. Length from tip of nose to tip of tail 5^ inches;

length of tail 1|- inch ; alar expanse 14 inches; superior incisors

acuminate, and close to the canines ; inferior incisors approxi-

mate ; upper canines conical and sharp ; inferior ones slightly

lobed at their internal base, both prominent ; molars f with high

conical trenchant points. Fur blackish beneath, changing to a

dirty yellow, then to a black, and lastly tipped with white. Muz-

zle and throat dirty yellow, changing to a brown on the abdo-

men, and towards the axilla assuming a dirty white hue, which

changes to a brownish yellow, with which the anterior inferior

membrane of the wings is covered, as far as the carpus. Upper

surface of interfemoral membrane like the back, and the inferior

also for about \ next the body. Membrane entirely envelopes the

tail. Toes 5, whitish, furred above ; claws black and curved, ex-

tremely sharp. Head short ; ears large and round, not so long

as the head ; tragus arcuate ; nostrils naked, slightly prominent,

divergent.

(Described from a specimen in the museum of the Natural

History Society, Montreal.)

V. subulatus» Say's bat.

V.S.P. Length from tip of nose to tip of tail 3 inches ; of

tail li inch; of ears f inch; alar expansee 8 inches. Upper in-

cisors short, and close to the canines ; lower ones short, bilobed

internally ; canines long acuminate ; molars ^^ short, with tren-
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chant points, two rows below and three above ; 2nd, 4th and 6th

in lower jaw largest. Fur blackish beneath, with shining brown

tips ; chesnut coloured on back, and paler on the abdomen ; in-

terfemoral membrane slightly hairy on both sides, with the end

of the tail projecting beyond it. Hind feet long, slightly hairy,

6 dactyle ; claws horn-colour and curved ; wing membrane na-

ked. Head short, flat, tips of nose and lower jaw naked ; eyes

almost imperceptible, placed close to the base of the ear ; ears

nearly as long as the head, ovate obtuse ; tragus subulate ; whis-

kers few, and almost imperceptible from their fineness.

(Described from a specimen in the museum of the Natural

History Society, Montreal.)

V. noctivagans. Silver haired or Audubon's bat.

F. Avduhoni. Harlam.

V, noctivagans. Annals of New York Lycenm, 1837.

v.s.p. Length from tip of nose to tip of tail 4 inches ; of

tail If inch ; of head f inch ; of ears f inch ; alar breadth 11

inches. Fur black beneath, changing to brown, and tipped with

white along the back and abdomen, white tips less frequent to-

wards the head which is brown ; cheeks, tip of nose, and sides

and extremity of lower jaw almost naked ; nostrils prominent

;

eyes visible ; ears as long as the head, erect, subrotund, emar-

ginate and revolute behind ; anterior tips white and ciliate ; whole

ear internally sparingly covered with hair ; tragus arcuate, obtuse,

about 1 \ lines long ; wing membrane slightly pubescent along

the humerus ; interfemoral membrane triangular, enveloping the

whole tail except the half of the last joint, pubescent beneath,

hairs in lines ; superiorly the half next the body covered thickly

with hairs slightly tipped with white, the hair nearly three lines

long ; nails crooked, horn colour, grooved beneath. A very

pretty bat, rarely met with.

(Described from a specimen in the museum of the Natural

History Society, Montreal.)

Ord. III. Carnaria.

Fam* Insectivora.— Gen. Sorex,

Gen. char. Incisors |, canines |f, molars ff = 28 to 30.

Upper incisors base-indented ; molars pointed ; head elongate

;

snout moveable ; ears and eyes small ; nails short and curved.

Teats 6 to 8, pectoral and ventral ; strong smelling sebaceous

glands on each flank.
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S. palustris. American marsh shrew. (Richardson.)

>S'. Richardsonii. Baird

!

D.c. Length 5j- inches. Far dark coloured, soft and close,

presenting a silky appearance ; ash coloured below. Feet paler

than the back, and a little hoary ; nails whitish ; tail rounded,

subtetragonous, and covered with short close hairs ; upper lip

whiskered; muzzle naked, bilobed ; eyes visible; ears imbedded

in the fur. Found in the neighbourhood of swamps, feeding on

insects, worms and tender roots.

S. Forsteri. Forster's shrew.

S. tetragonurus. Geoffrey & Desmartes !

!

S,fodiens. Cuvier

!

D.c. Length 2^ inches. Fur greyish brown above, yellow-

ish brown beneath ; tail tetragonous, tufted at its extremity

;

muzzle slender, bilobed ; whiskers long, composed of a few white

hairs intermixed with black ones ; ears as long as the fur, per-

ceptible. More common than the former species, extending to

67*^ N.L. Its tiny footsteps are often seen on the snow in winter.

Genus Scalops.

Gen. char. Incisors |, conical teeth fl, molars ||= 30. Head

long, conical, terminating in a flexible cartilaginous snout ; two

outer conical teeth larger than the centre one; molars bristled;

external ear scarcely perceptible: feet short, 5-toed ; anterior very

broad, having all the phalanges except the last, united by a

strong membrane ; eyes very small.

S* Canadensis. Shrew mole.

S. aquaticus. Linnaeus

!

TaJpa fusca. Pennant

!

Blarina talpoides. Baird

!

v.s.p. Length Y inches. Fur brownish black, velvety,

rather paler on the forehead
; limbs short and concealed by the

fur of the body ; fore legs extended under the auditory apertures.

The toes in consequence of their membranous connection, form a

broad palm, admirably adapted to burrowing ; tail thick, short

and tapering, sparingly covered with hair ; snout long and linear,

projecting about J inch from the incisors, naked above, pubescent

below, furrowed the whole length above, and about half the dis-

tance inferiorly.
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Genus Condylura,

Gen. char. Incisors f , canines |f , molars ^ =r 40. Six in-

ferior incisors anomalous; two intermediate ones large, spoon-

shaped ; next one conical, sabtriangular at the base, with a basal,

exterior and interior tubercle ; molars bristled, the points com-

posed of two folds of enamel ; muzzle elongate, furnished with

membranous appendages surrounding the nasal apertures ; ears

and eyes very small ; feet, toes and nails, like the shrew mole.

C. cristata. Radiated or star-nosed mole.

Sorex cristatus. Linnaeus

!

v.s.p. et M. Length 3 to 4 inches. Fur brown and dry

looking, paler beneath ; snout elongated, terminated at its extrem-

ity by a star-shaped fringe of a pale flesh colour ; eyes and ears

scarcely perceptible ; tail | the length of the body, thick, and

loosely covered with stiflf hairs ; toes black, with strong, slightly

hooked nails.

Ord. IIL Carnaria.

Fam. Carnivora.— Tribe 1. Plantigrada,

Genus Ursus.

Gen. char. Incisors f , canines fJ-, molars i- to ^ = 32 to 44.

False molars small, make their appearance late, and are decidu-

ous
;
posterior molars very strong, with a square crown and blunt

tubercles ; body thick, strong-set, covered with coarse hair ; ears

somewhat long, sHghtly acuminate ; toes five, with strong claws,

not retractile ; tail short ; two mammae pectoral, and four ven-

tral.

U. Americanus. American black bear.

v.s.p. Length 4 to 5 feet, rarely exceeding the latler. Fur

black, shining, not curled along the centre of the nose and fore-

head ; a black line, bounded on each side on the muzzle with yel-

lowish brown patches ; nose continued on nearly the same line

as the forehead, slightly arched ; ears oval, small, rounded at

tips ; tail very short ; hair of the feet enveloping the claws, and

projecting beyond them.

Genus Procyon,

Gen. char. Incisors f , canines ||, molars |f = 42. Canines

large and compressed ; the three molars next in the series are

acuminate, and the three last ones are large and tuberculate

;

body rather slightly made, but heavy posteriorly ; tail long ; 5
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toe8, with sharp nails not retractile ; muzzle pointed ; ears small

;

teats 6 in number, ventral.

P. lotor. The racoon.

Ursus lotor. Linnasus

!

vs.p. Length 1^ to 2 feet. Fur greyish brown, composed

of long white hairs of a dirty hue, ringed with black ; belly paler

;

cheeks on each side black ; streaks of a similar colour between

the eyes, extending to the forehead ; tail bushy, of a dirty white

colour, with six distinctly marked black rings ; extremities short,

particularly the hind ones; toes five, with strong nails; tail 12

inches long.

Genus Meles.

Gen. char. Incisors |f , canines ||, molars ff = 38. First

molar is rudimentary, 2nd and 3rd acuminate, 4th cutting on its

outer side, 5th disproportionately large, having on its external

edge three tubercles, on its internal edge a serrated crest, and on

its middle another crest, separated into two parts by a groove ; on

the lower jaw they present nothing remarkable ; body thick ; feet

with five toes, and strong nails ; muzzle projecting ; ears short and

round ; eyes small ; tail short, with an anal pouch containing a

f»tid secretion.

M, Labradoricus. American badger.

Ursus Labradoricus. Linnseus

!

Taxus Labradorica, Desmarets & Geoffrey.

v.s.p. Length \\ to 2 feet. Fur greyish brown on sides,

back and tail, and black on the abdomen and legs ; two narrow

white lines from the nose to the nape of the neck, these stripes

are bounded by black, which fades to grey, and then to white, as it

approaches the ears which are black ; a greyish brown patch en-

closes the eyes, extending to the nose ; claws long, strong, and of

a dark colour ; tail 5 to 6 inches long and bushy ; extremities

though short are strong and muscular. It differs considerably

from the European species, which has a darker, coarser fur, more

conspicuous demarcations on the head ; larger ears tipped with

white, larger head and generally larger figure. The Meles Hud-

sonius of Cuvier is probably the animal just described. Cuvier

describes it as nearly similar to the European species. The Eu-

ropean and American species were for a long time confounded,

but a closer examination of specimens, has ascribed to each their

distinctive characters.
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Fam. Camivora,— Tribe 2nd. Bigitigrada,

Gen, Mustela.—Sub gen, Putorius,

Sub gen. char. Incisors ||, canines ||, molars || to |f r= 34

to 38. Head small; ears short and round; body long and slen-

der; legs short; toes 5 ; an anal follicular gland containing a ran-

cid faetid secretion.

M, erminea. Ermine.

V.S.P. et M. Length 10 to 13 inches. Summer pelage,

reddish brown, deeper on the head and nose ; abdomen, interior

of legs, thighs, and the whole feet yellowish white ; tip of tail

black. There is occasionally a slight yellow tinge on the abdo-

men ; claws concealed by the hair ; whiskers black ; tail long and

cylindrical, 4 to 5 inches ; ears short and round circumventing

the meatus auditorius.

M, vulgaris. Weasel.

V.S.P. Length of body 9 inches ; of tail 2j inches. Sum-

mer pelage yellowish brown, deeper on head, and white on ab-

domen ; under jaw, half of upper lip, as far as the orbit, pure

white ; tail coloured like the black, tipjied at its extremity with

blackish brown. This species has a flatter forehead, a longer

nose, and a shorter tail than the ermine.

M. lutreola. Mink.

Mus visoUt

Mus putorius, Gmelin & Linnaeus !

!

v.s.p. Length 17 inches. Colour of upper fur umber

brown and glossy ; of the under fur brownish grey ; upper pelage

paler on the head and belly, and deepening as it approaches the

tail ; lower jaw white, with inconstant white markings on the

throat
;

(I have seen in several instances a broad white band

stretching from the lower jaw to the breast.) Whiskers black
;

body long ; legs short and muscular ; toes 5 with strong black

hooked claws ; two brown coloured glands between the tuberosi^

ties of the ischium and tail secreting a very faetid matter.

Sub genus Mustela,

M, martis. Pine martin.

M, Americana, Baird

!

V.S.P. Length 18 inches; tail 10 inches. Fur fulvous

brown beneath, brown near the summit with black tips; that of

the tail longer, coarser, and almost black. In summer the fiir
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loses its brilliancy, and changes to a paler orange with little lus-

tre. The throat and breast have various inconstant markings of

yellowish white; feet slightly palmated at the base of the toes
;

toes 5 with black hooked nails.

M. Canadensis. Pean or Fisher martin.

M. Pennantii of Erxlebein and Baird !

M. melanonyncha. Bodds

!

M. piscator of various authors !

v.s.p. Length of body 23 inches ; of tail 16 inches. Fur

shining black at the tips, yellowish brown more inferiorly, and

grey brown at base; throat, abdomen and legs, blackish brown
;

an inconstant white mark on breast and between the hind legs ;
tail

long, bushy and black ; ears brownish with white margins, pale

anteriorly and blackish posteriorly ; chin and nose tipped with

brown ; claws hooked and strong.

Sub genus jfephitis.

Sub gen. char. Incisors |, canines If, molars |f . Differs

from mustela in having the upper tubercular molar very large,

broad and long, and the inferior carnivorous with two tubercles

on its inner side ; toes separated, nails long ; heel a little raised

in walking ; feet hairy ; tail long and bushy or wanting.

M. Americana. Chinche or Skunk.

Virerra me2:)hitis of Gmelin 1

Chinche of Buffon.

infant du diahle of Charlevoix.

Mephitis mephiteca. Baird

!

v.s.p. Length 10 inches; tail V inches, the long hair at

extremity of tail nearly one-half the said length. Fur black, shin-

ing on the whole body, except on the back, where two broad

white lines advance and meet over the neck. A white line also

reaches from the forehead to the tip of nose. Hair of the tail

long and bushy, and with the exception of the tip is black ; legs

comparatively short, but very muscular ; claws on the fore feet

very strong and hooked ; toes not palmated. An anal follicle

contained a very foetid secreted fluid, which by a muscular ap-

paratus the animal is enabled to eject to a considerable distance

when pursued or in danger.

Sub genus Lutra.

Sub gen. char. Incisors |, canines H, molars ^{= 38.

Three false molars on each jaw ; the lower greater carnivorous
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tooth with two points on its outer side ; head compressed, large
;

tongue demi-asperate ; tail long, flattened horizontally, tapering

;

feet palmated, nails crooked.

L. Canadensis, Otter.

L. Braziliensis of Harlam !

Mustela Hudsonica of Lacepede !

Mustela Lutra Braziliensis of Gmelin

!

v.s.p. Length of body 3^ feet; tail 1| feet. Fur brown

or fawn colour, glossy, of two sorts, internally of waved and

shining brown, with long hairs brownish and black tipped. Sum-

mer pelage almost black ;
winter pelage a reddish brown ; chin

and throat dusky white ; neck and head long; ears short and

approximate ; snout blunt ; legs short ; teats ventral ; on each

side of anus a small aperture leading to a sac containing a fsetid

secretion. An animal long confounded with the European species,

but pointed out by Captain Sabine as much larger, and differing

in other more essential respects.

2nd Subdivision of Carnivora.

Genus Canis.

Gen. char. Incisors |, canines |, molars -f-l
= 40. Three false

molars above, four below, and two tuberculous teeth behind the

carnivora. The large superior carnivorous tooth has a small tu-

bercle on its inner side; posterior portion of the inferior one alto-

gether tuberculous ; muzzle variably elongate ; tongue soft ; ears

variably erect ; fore feet 5-dactyle ; hind feet 4-dactyle ; teats in-

guinal and ventral.

C. luptis. Wolf.

Canis Occidentalism Var, Griseo—Albus. Baird

!

v.s.p. Length 5^ feet including tail; of tail 1 foot 5 in.

;

of ear 3j- inches. Fur reddish brown or pale, intermixed with

white hairs. The colour of the fur, moreover, varies considerably.

Tail bushy, pendant ; ears erect, acuminate ; legs long and very

muscular ; head moderately long and round ; hair on the neck

very long, and stands out like a fringe around the head ; teats in-

guinal and ventral ; eyes oblique, irides yellow ; feet very thick

;

toes strong; claws long and curved.

C.fulvus. Red fox.

Vuljyes fulvus, Var. fulvus. Baird !

v.s.p. Length of body 2 feet; of tail 16 inches. Summer

pelage ferruginous on head, back and sides, less briUiant towards
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tte tail ; cHin whitish ; throat and neck dark grey, continued

along the anterior part of the belly in a narrow stripe ; abdomen

pale reddish
; anterior part of fore, hind legs and feet black ; tail

blacker than body, especially at the tip, bushy ; at the tip a few

white hairs are discernible. Winter pelage ; fur more dense and

glossy, and not varying much in colour ; eyes oblique, irides yel-

low
;

pupil oblong ; muzzle elongate ; ears erect, acuminate

;

claws strong, nails hooked ; body denoting great agility.

C. cinereo-argentatus. Silver grey or Kit fox.

Vulpes Fulvus. Var. Argentatus. Baird !

V.S.P. Length of body about 21 inches; of tail 14 inches;

height of back 13 inches. Upper lip beyond the whiskers whit-

ish, the rest of the dorsal aspect grizzled ; a brown hue predomi-

nates on the crown and occiput ; sides of neck, shoulders and

flanks of a dull reddish orange ; lower jaw white, tinged with

blackish brown towards its tip and along the edges ; chest reddish

orange ; belly, throat and inner surface of extremities white ; up-

per surface of the feet white ; tail woolly, tapering, yellowish

grey superiorly, intermixed with black and white hairs ; under

surface brownish orange, tipped with black.

3rd Subdivision of Carnivora.

Genus Felis,

Gen. char. Incisors f , canines ||, molars |f to ff :;:= 28 to

30. Two false molars superiorly and two inferiorly. Superior,

carnivorous trilobed aud carinate internally; inferior bilobed

trenchant and non carinate ; a small tubercular tooth above with-

out anything to correspond to it below ; head short and round
;

ears acuminate
; fore feet 5-dactyle, hind feet 4-dactyle, with long

sharp retractile claws, usually sheathed.

F, concolor. American lion, Couguar or Puma.
F. discolor of Cuvier !

F, concolor et discolor. Temminck

!

v.s.p. Length from tip of nose to the tip of the tail 90
inches; of tail 30 inches; of ears 2^ inches; space between the

orbits 3J inches; greatest height 24 inches. Pelage brownish

yellow, with occasional patches of a deeper shade ; back deeper

coloured than the sides ; belly pale red ; thorax, insides of thighs

and legs, a pale white ; lower jaw and throat entirely white

;

ears white internally, blackish externally ; external lobule reddish
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grey ; whiskers white ; end of the tail black ; both sexes coloured

alike. The dimensions given above are taken from a specimen

in the museum of the Natural History Society of Montreal.

F. Canadensis, Canada lynx ; Loup cervier.

jP. horealis of Temminck

!

F. lynx of Linnaeus

!

Lynx Canadensis. Baird

!

v.s.p. Length of body and tail 39 inches ; of tail 4 inches.

"Winter pelage a grey made up of white and black hairs, of a blue-

ish grey at the base. Summer pelage short, brown at the base,

and red at the tips with brownish spots. Posterior margin of

ears black, anterior white, terminated by a tuft of black hairs two

inches long. From the base of the ear to the angle of the jaw

the hairs are very long, and give the animal a whiskered appear-

ance ; tail first grey, terminated by black ; head thick and round

;

ears short, erect and pricked.

3kd Tribe of Carniyora.

Amphibia^

Genus Phoca,

Gen. char. Incisors | or f or a, canines H, molars f| to |f

to ## r= 30 = 32 = 34 = 36 = 38. Molars all trenchant or

conical ; feet 5 dactyle ; fore feet enveloped in the body as far as

the tarsus ; hind feet as far as the heel ; between the latter a

short tail ; eyes large ; nostrils closing voluntarily ; head round ;

external ears wanting ; four abdominal mammae.

P. vitulina. Common seal.

Vitulus oceani, Rond.

v.s.p. Length of body and tail 39 inches; of tail 4 inches.

Fur yellowish grey, variously spotted black, darker on head and

back, paler on the abdomen ; extremity of snout flat and broad;

posterior part of head large and round, without any bony projec-

tions ; upper lip moveable, extensible, furnished with thick strong

whiskers ; over the eyes a few bristles similar to whiskers ; fore

limbs short ; feet palmated ; toes with thick long black nails,

longer on the hind than on the fore feet.

OrD. V. RODENTIA.

Genus Sciurus.—Suh genus Sciurus,

Sub gen. char. Incisors |, canines none, molars ff = 22.

Superior incisors flat and cuneiform ; lower ones compressed la-
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terally; molars tubercular ; fore feet 4-dactyle, witTi a rudimen-

tary thumb in shape of a tubercle ; hind feet 5-dactyle ; body and

tail long ; 2 pectoral and 6 ventral mammae.

S, striatus. Ground squirrel : Chip-monk.

JS. Lysteri of Ray !

S. Carolinensis of Brisson

!

Tamias striatus, Baird

!

v.s.p. Length of head and body 6 inches ; of tail 4 inches.

Incisors deep, brown and furrowed ; lower ones twice as long as

the upper ; molars equal in size, surrounded by a thin plate of

enamel, acquiring a black crust. General colour of the head and

upper part of the body reddish brown, the hairs grey ; within eye-

lids white with a black streak at each angle ; on the cheek a

brown line, gradually increasing in breadth, reaches to the ears,

brown without, grey within ; on the back 5 longitudinal black

bands bordered posteriorly with red, all terminating on the rump.

A white line separates the two lateral ones ; abdomen and inside

of the thighs pale ; tail red at the base with an edging of

black.

S. Hudsonius. Red squirrel.

S. vulgaris, var. E. of Erxlebein.

S. vulgaris of Linnaeus,

v.s.p. Length of head and body 8 inches and 6 lines ; of

tail Q\ inches. Incisors strong, much compressed, convex ante-

riorly, deep orange coloured, nearly as long as the lower ones

ridges of enamel on the molars less elevated than in the former

species ; distance between the orbits 7 lines ; eyes large, promi-

nent ; frontal bone flat ; nose obtuse ; whiskers black, longer than

the head ; ears subrotund, pencilled at the tips. On each side of

nose a light brown spot, divided by a narrow black stripe. Be-

tween the ears a beautiful bright glossy chesnut commences, and

continues down the back, becoming lighter on the sides ; eyelids

white ; throat, chest, and inside of legs, dirty white. In summer

when the pelage is short, a black line, well defined, separates the

abdominal white from the lateral chesnut. This stripe is lost in

winter when the fur is long and thick. Fore feet 4-dactyle with

the rudiment of a thumb covered by an obtuse thin nail closely

applied ; 3rd toe longest, 2nd next in length, 1st and 4th shortest

and arise more posteriorly ; claws compressed, slightly curved,

chesnut coloured ; scrotum in spring large and pendulous ; tail
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reddish brown, bushy, susceptible of a disticbous arrangement

with light brown tips, inferiorly black and then greyish. A great

many of the lateral hairs of the tail have alternate black and

brown rings, three of the former intersected by two of the lat-

ter.

S. niger. Black squirrel.

v.s.p. Length of head and body 13 inches; of tail 13 inches.

Fur over the whole body black, at the base greyish black ; on the

cheeks and throat brownish black ; tail long, hairs without down
;

feet hairy ; claws curved and much compressed, a rudimentary

thumb armed with a rounded nail closely adhering to it. A fine

specimen shot spring 1838, on the Montreal mountain.

S. CaroUnensis. Grey squirrel.

v.s.p. Length the same as the last, but the tail much

longer and more bushy. General colour grey composed of black,

brown, yellowish and white hairs. In some specimens the colour

assumes a golden hue especially about the head and along the

sides, all the inferior parts of a lighter hue verging to white ; on

the anterior part of the fore and superior parts of the hind feet,

the colour changes to a red, which, however the animal may vary

in its general colour, is uniform and permanent. I suspect that

these two are near varieties of each other, as they are desbribed

under the same name by Baird, in his catalogue of N. A. Mam-
mals in the Museum of the Smithsonian Institute. I doubt, how-

ever, if he is correct.

Suh genus Pteromys.

Sub. gen. char. Incisors |, canines none, molars |f = 22.

The dental system has the generic characters of the last ; head

short and broad ; eyes large and prominent; fore feet 4-dactyle,

hind feet 5-dactyle ; bony appendages to the feet supporting a

furred lateral membrane serving as a parachute.

P. volucella. Flying squirrel.

Sciurus volucella of Linnaeus, Gmelin, Pallas and Sabine.

v.s.p. Length of body to tail 5 inches 7 lines ; of tail 4

inches ; extended alar length 6 inches 3 lines ; between orbits Y

lines ; from occiput to nose 1 inch 3 lines. Fur on the back

black internally, tipped with a very light brown, around the ears

assuming a darker hue ; sides of nose, abdomen, and inferior sur-

face of the parachute white, occasionally yellowish on the abdo-
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men
;
parachute fringed with white ; tail light yellowish brown,

distichous beneath, the fur dense ; eyes large, black ; incisors

orange coloured, compressed ; fur of the whole body exceedingly

soft, in fact almost silky.

Genus Mus.—Suh genus Arctomys.

Sub. gen. char. Incisors f , canines none, molars |f = 22,

Incisors strong, anterior surface rounded ; molars with ridges and

blunt tubercles ; head large ; eyes large ; no cheek pouches ; ears

short ; body thick and heavy
;
paws strong ; fore feet 4-dactyle

with a rudimentary thumb ; hind feet 5-dactyle ; nails strong and

compressed ; tail short.

A. monax. Wood chuck or Ground hog.

Mus monax of Linnseus

!

Glis fuscus.

Marmota Bahamensis of Brisson

!

Marmota Americana of Gmelin I

v.s.p. Length of ])ody 17 inches; of tail 8 inches. Fur

long msty brown with grey tips; face paler, of a blueish ash co-

lour; inferiorly grey but lighter; ears short, broad, having a

cropped appearance, much imbedded in the fur ; tail about half

the length of the body, dark brown and bushy towards the ex-

tremity.

A. empetra. Quebec marmot.

Mus empetra of Pallas

!

Glis Canadensis of Erxlebein

!

v.s.p. Length of body 17 to 20 inches; of tail 7 inches.

Dorsal fur dark at the base, yellowish in the middle, black near

the tips, and then tipped with grey, giving the animal a hoary

appearance, the grey tips disappearing towards the tail ; sides of

the upper lip, point of chin, cheeks and sides of neck, of a soiled

reddish white colour, gradually mixing with the dark colour of

the head ; throat, breast, belly, fore and hind feet of a reddish

orange or chestnut without mixture ; hair on the tail dusky

throughout, longer on the back, and darker towards the tip

;

tail rather flat, rounded at the tip ; legs short and muscular ; toes

with long sharp claws, those of the four feet being longest and

most curved.

Sub genus Mus,

Sub gen. char. Incisors |, canines none, molars f| = 16.

Molars with tubercles j ears oblong or round, nearly naked;
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DO ear pouches ; fore feet 4-dactyle, a wart with an obtuse nail in

place of a thumb ; hind feet 5-dactyle ; tail long, naked and scaly,

M, decumanus. Common rat.

M. sylvestris of Brisson I

M. Norvegicus of Idem I

v.s.M. Length about 9 inches; colour light brown above,

greyish white beneath ; tail nearly as long as the body ; feet

naked, dirty flesh colour ; tail scaly with stiff scattered hairs.*

M. musculus. Common mouse.

M. sorex of Brisson

!

M. domesticus vulgaris of Ray

!

V. s. M. Length about 3J inches ; tail about the same length.

Fur dusky, grey above, ash coloured beneath ; fore feet 4-dactyle,

with a rudimentary thumb, clawless ; hind feet 5-dactyle, naked.

M, agrarius. Common field mouse.

M. leucopus of Rafinesque !

M. sylvaticus of Forster I

Hesperomys leucopus. Baird

!

v.s.p. Length of head and body 3 inches, V lines ; of tail

2 inches, 3 lines ; of ears 2 lines. Colour mixed, dusky and fer-

ruginous, along the back, with yellowish or reddish-brown sides
;

cheeks lighter almost rufous ; upper lip, a space on each side of the

mouth, chin, throat and belly, with the inner surface of the ex-

tremities white ; tail not scaly, hairs short, appressed,streaked with

black along the dorsum, all the other surface white ; head large

and long ; ears large, erect and membraneous ; snout obtuse, and

sparingly covered with short appressed hairs ; eyes moderately

large ; whiskers long, black and white. Supposed by Tennant to

be a variety of the European field mouse.

Suh genus Gerbillus,

Sub gen. char. Incisors |, canines none, molars || = 16.

Molars tuberculous ; first with three, second with two, and third

with one tubercle. Ears si^aller than in the last sub genus ; fore

* Another species, the Mus rattus, has been also killed in Montreal,

undoubtedly an introduced species. The author has never seen but one
specimen of it,which was a stuflFed one in the possession of the Museum of

McGill College, and which was trapped in a merchant's store in this

city. It differs from the former only in the colour of its pelage which
is blackish.
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legs short, 4-dactyle and a rudimentary thumb ; hind legs long ;
5-

dactyle with nails ; tail long hairy.

G. Canadensis. Jumping mouse.

Dipus Canadensis of Davies I

Dipus Americanus ot^stTlovf \

Mas Canadensis oiVennautl

Jaculus Hudsonius ? Baird !

v.s.p. Length about the same as common mouse ; head,

back, and upper parts ofthe bo:ly reddish brown verging to yellow
;

under parts, as well as the insides of the extremities cream colour
;

a yellow streak commences below the nostrils, running along the

head and superior and inferior sides of the fore limbs, and thence

running along the body terminates at the thighs ; tail much

longer than the body ; tapering, ciliated throughout, and termi-

nating with a fine pencil of hairs ; slate brown above, cream colour

below ; fore feet short, 4-dactyle with sharp nails; hind legs long

especially from the heel to the toes, 5 dactyle ; head long, lower

jaw projecting beyond the upper. Ears small, oval, whiskers

long.

Genus. Arvicola.

Sub genus. Fiber.

Sub gen. char. Incisors |, canines none, molars ||=16. Molars

with flat corners and scaly transverse zigzag lamina ; Fore feet

4-dactyle with rudimentary thumbs ; hind feet 5-dactyle, edged

with stiflf and close hairs, and in swimming like the membrane of

palmated feet. Tail long, laterally compressed, granular.

F. zibethicus. Muskrat.

Castor zibethicus of Linnaeus.

Mus zibethicus of Gmelin.

Ondathra zibithicus of Say.

v.s.p. Length of head and body 14 inches, of tail 8f inches
;

Fur dark umber brown in the upper part of the head, shoulders

ears and back ; the down is dark grey, the tips alone being edged

with brown ; sides, breast, fore front of belly and cheeks of a

lighter brown hue, while the chin and postarior part of the belly

are ash grey ; nose thick and blunt ; ears small ; toes full, the

place of web supplied by stiff hairs, which in the hind feet, turn

inwards; tail compressed laterally, thin at the edges, covered with

scubs and minute stiff appressed hairs of a dusky brown colour,

thicker in middle than at the root, and from the middle tapers

gradually to an obtuse tip.



of the District of Montreal. 305

Suh genus Arvicola,

Sub gen. char. Incisors |, canines none, molars ||=16. Mo-

lars with flat crowns and irregular plates of enamel ; front toes

with nails ; tail round, hairy, nearly as long as the body.

A. Xanthognatus. Meadow mouse.

A. gapperi ? Baird

!

v.p.s. Length of head and body, 5j- inches to 8 inches, of tail

2 inches ; Incisors pale yellow exteriorly, brown ones subrotund

and rather larger. Molars (upper) with three grooves ; ears

circular ; whiskers long; fore feet 4 dactyle with rudimentary

thumbs as callosities ; claws small; hind feet 5-dactyle ;
fur in

upper parts of body reddish yellow ; the hairs below the yellow

tips, shining grey or black ; sides of head fulvous ; under parts of

body silvery blueish grey, darkening into blackish grey on the

shoulders; a blackish brown stripe runs along the nose ; tail brown-

ish black above and white beneath.

Genus Castor,

Gen. char. Incisors |, canines •^, molars ff=: 20. Molars with

flat crowns and sinerous, complicated ridges of enamel, one on the

inner edge and three on the outer edge of the upper teetli ; feet 5-

dactyle ; front toes short ; hind ones longer and pulmatel ; tail

long oval, flat and scaly ; an anal pouch filled with an unctuous

strong smelling secretion.

C, fiber. The Beaver.

C. Canadensis. Baird

!

v.s.p. Length of head and body variable, of a fully grown one,

generally 40 or 45 inches, of the tail 11 J- inches; fur dense, con-

sisting of an inner greyish black down and a longer coarse hair

of a chesnut colour more or less verging to black ; nose obtuse
;

eyes small; ears short, thick and rounded, and susceptible of clo-

sure at the will of the animal, by a verticle apposition of the au-

ricle ; toes, fore feet free ; of hind feet with large callous soles and the

toes palmated; the 2d toe with two nails, the inferior of which is

rounded with a cutting edge ; the inner toe has a less perfect double

nail, the rest have simple nails ; tail linguaform, with angular oval

soft scales, and hairs sparingly interspersed in their inte-

stices ; for a short distance from the body it is covered with

hair.

Genus Hystrix.

Gen. char. Incisors |, canines none, molars ^^ = 20. Molars

with flat tops, and a ridge of enamel ; head short and strong with

Can. Nat. 5 Vol. VI. No. 4.
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a thick muzzle ; tongue scaly ; fore feet 4-dactyle and a rudimen-

tary thumb ; hind feet 5-dactyle ; body covered with spines inter-

mixed with the hair ; tail more or less long, in some foreign spe-

cies prehensile,

H. dorsata. Porcupine.

H. pilosus of Catesby !

Cavia Hudsonius of Rlim !

H. Hudsonius of Brisson

!

Erithrezon dorsatum of Cuvier

!

Erethizon dorsatus. Baird !

v.s.p. Length of head and body 30 inches; of tail 8 inches;

fur over body above and beneath blackish brown externally in-

termixed superiorly with white hairs and spinous quills, which

are spindle-shaped and very sharp, brown, and at other times tipped

with white ; the upper lip is covered with a yellowish brown fur

assuming a deeper tint on the forehead and sides of the head ; tail

brown, with a fine white hair on the tip ; the hairs which cover

the upper surface of the feet, curve downwards near the soles, and

being worn by constant friction on the ground, form a thick mar-

ginal brush, which fits the animal for walking on the snow ; eyes

lateral, small and round ; ears much concealed by the fur, in many

instances barely perceptible. This animal forms the type of the

Hystrix tribe of M. F. Cuvier. A specimen in the Museum of the

Natural History Society of Montreal measures :

From the tip of the nose to the tip of the tail, 36 inches.

Length of the tail including fur Y "

Distance between the eyes 2j- "

Greatest height from ground including fur.. . 12 "

Genus Lepus.

Gen. char. Incisors |, canines wanting, molars || = 28. Upper

incisors in pairs ; two cuneiform, with a longitudinal groove an-

teriorly, the other two smaller ; lower ones square ; molars with

flat crowns and transverse laminae of enamel ; ears and eyes large

;

fore feet 5-dactyle ; hind feet 4-dactyle. Fore legs short, hind

legs long ; hind feet with slightly arched nails ; tail short, recli-

nate or erect; mammae 6 to 18 ; caecum large.

L. Americanus. American hare.

L. Hudsonicus of Pallas !

v.s.p. Length 20 inches ; tail including fur 2J- inches. Su-

mer pelage : blackish grey at the roots, and yellowish brown at the
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tips; sides of the muzzle sprinkled with white ; under jaw grey;

abdomen and thorax white ; sides dull yellowish brown ; tail

white beneath and yellowish brown above. Winter pelage : blackish

grey internally changing to brownish which fades to white at the

tips, giving the animal a more white appearance, which is only

interrupted at the margins of the ears, where the interior black of

the ear becomes perceptible ; the hair is twice as long in winter,

as it is in summer. Weight of a full grown one about six

pounds.

Ord. VII. Pachydermata.

None wild.

Ord. VIII. RuMiNANTiA.

Genus Cervus,

Gen. char. Incisors f , canines f, or ii, molars |f = 32 to 44.

Canines when present, bent back and compressed ; head long ter-

minated by a moveable snout or upper lip ; eyes large, pupils

elongate transversely ; a lachrymal sinus in most species ; ears

large and pointed ; tongue soft ; horns solid and deciduous, more

or less branched, wanting in females except in one species ; 4

inguinal mammae,

C alces. Moose deer.

Alee Americanus of Jardine and Beard !

v.s.p. Pelage light brown over the shoulders ; hairs internally

grey changing to white tipped with brown on the shoulders, back

and sides of neck
;
grey internally tipped with black, on the sides,

upper part of the forelegs and cheeks ; forehead, muzzle, internal

surface of the legs, lower part of the fore and hind legs except at

the tarsus, and the posterior part of the abdomen of a dirty white

or grey colour ; ears greyish white with a shorter fur than that

on the body, the hairs here being f of an inch long, while on the

mane it is 4 inches, on the flanks 2 inches and gradually becomes

longer as it approaches the abdomen ; fur on the tail short the

longest hairs being scarcely 2 inches ; hairs on the upper part of

the body alternately white, grey, black and brown ; the shafts as-

suming a zigzag appearance internally and downy near their in-

sertion into the skin. Irides hazel, pupils elongate transversely
;

muzzle long and very moveable projecting considerably over the

lower jaw. From the intermaxillary space, hangs a tuft of black

hairs 9J inches long, attached to a process of the skin ; tarsi of the
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fore and hind feet dark brown. Described from a specimen in tbe

Museum of the Nat. History Society of Montreal, of which the

following are the dimensions

:

F. Inc.

Length from tip of snout to commencement of the tail 9 6^

do of tail, including fur , 5^

do of ears 9

J

do of fore legs 3

do of hind legs 3 6

do of head from occiput to tip of snout 2 4^

Height from shoulders to ground with fur of mane. 5 9^

Distance between the orbits 9

A much larger and finer specimen of this animal is in the

possession of James Douglas, M.D., of Quebec, who has furnished

the author with the following measurements of it. It was killed

about 3 miles from that city in March, 1855.

F. Inc.

Length from tip of snout to tip of tail excluding the fur, 9 11

Do. of tail Vith fur, 6|

Do. from occiput to snout, 3 1

Do. of fore leg along its inner surface, 3 ll^

Do. of hind leg along its inner surface, 4 2

Do. of ear, 11|

Do. of mane, 4

Do. of the intermaxillary tuft with the fur, 11

Height from shoulder to the ground including fur, V 1^

Distance between the orbits, 10^

The white hairs of this animal are extensively used by the

Indians in the fabrication of their ornaments. They possessed the

knowledge of dyeing them in the most gaudy colours, long before

the settlement of this country by the French, and indicated a

degree of effect in using them truly astonishing, and far above

what would be expected from savage tribes.

C. Virginianus. Common or Red deer.

Length from the snout to the tail 5 feet, 8j inches ; tail in-

cluding fur 5 inches ; from the occiput to the snout 9^ inches;

ears 5j inches ; height from the ground to the shoulders 3 feet, 2

inches. Pelage, upper and lateral parts of the body, neck, head,

and ears, anterior and exterior surfaces of the extremities and tail,

of a fawn colour, produced by hairs grey at the insertion,
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changing to brown, then to yellow, and lastly tipped with black-

ish brown. Around the eyes, and sides of the nose, the fawn

assumes a lighter tint ; the intermaxillary space pure white, ex-

panding into a white circular spot which covers the upper part of

the throat ; abdomen, and upper internal surfaces of the hind legs

white
;
irides deep hazel ; antlers incurved, branched from their

internal upper surface ; tail tufted, composed of white and brown
hairs ; back part of the knee-joints of the hind legs deep brown.

Ord. IX. Cetace-^.

Fam. II. Ordinary whales.— Tribe I, Delphinus,

Genus Delphinus.

Gen. char. Teeth canine-shaped, compressed and notched on

their cutting margins, from none to 200
;
jaws more or less elon-

gated ; spiracle luneiform, an adipose dorsal fin with an occasional

longitudinal fold of skin ; tail horizontally flattened and furcate.

Suh genus Delphinapterus.

Sub gen. char. "Without dorsal fins ; head oblique ; muzzle not

elongate ; teeth ranging from 9 to 42 throughout.

D. Leucas. Beluga or White Grampus.

D. albicans of Fabr !

v.s.p. Length from extremity of the tail to extremity of the

snout 12 feet, 5 inches; of tail 1 foot, 6 inches; breadth of the

tail 2 feet, 9^ inches ; length of pectoral fins 1 foot, 4 inches

;

distance between the eyes over the head 1 foot, 11^ inches;

greatest circumference about 9 feet ; head externally convex
;

eyes small, black, situated 5 inches above and behind the com-

missure of the mouth ; spiracle large, luneiform, 2j- X 1
J inches

;

three fins, two pectoral and a caudal or tail. There is no dorsal

fin, but a slight fleshy eminence supplies its place. Colour pure

white
; cuticle of a mucous or gelatinous nature, nearly half an

inch in thickness. The specimen from which the foregoing de-

scription is taken, was killed opposite the city of Montreal in the

spring of 1836, and is at present a conspicuous object in the

Museum of the Natural History Society of this city. The author

has had no opportunity of examining its dental or osseous system.

' END OP THE CLASS MAMMALIA AS OBSERVED IN THE DISTRICT OF MONTREAL.
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E, Billings on some of the

ARTICLE XXIII

—

On some of the Rocks and Fossils occur-

ring near Phillvpshurgh, Canada East. By E. BiLLlNGS,

E.G.S., Geological Survey of Canada.

1. Magnesian Limestone and Underlying Slate.

In the neighbourhood of Phillipsburgh, on the eastern side of

Missisquoi Bay, (which forms the northern extremity of Lake

Champlain,) there is an extensive exposure of limestone occupying

an area of about nine miles in length by two miles in width, ar-

ranged in a series oflong irregularly parallel ridges, presenting low

broken escarpments on their western faces, and gentle slopes on

the eastern. The direction of these ridges is for the greater part

nearly north and south, and the dip of the strata in general to-

wards the east, at an angle of from 10° to 30°
; but in some

places for short distances it is from 30° to 80°. On the western

side of this rocky tract, next to the bay, the strata are composed

principally of magnesian limestone, often arenaceous, and in places

traversed by veins and filled with irregular nodules of white

quartz. Interstratified with this there are some beds of a nearly

pure limestone, very compact and crystalline in texture, and usu-

ally white, or white clouded with various shades of grey. There

are also occasionally to be met with, beds of limited extent, or

rather lenticular masses of a hard white, or yellowish white sand-

stone, intercalated between the strata of limestone. It is difficult

to ascertain precisely the thickness of these rocks, but it cannot

be much less than 400 feet. They constitute the lower half of

the series of limestones exposed in this vicinity, and along the

shore of the bay south of Phillipsburgh, they rest upon a forma-

tion of hard slates, of a dark grey or blackish colour, with numer-

ous seams of white calcareous spar. These slates dip towards the

east, at an angle of from 30° to 50°, while the limestones which

lie upon them have a dip of from 10° to 30° in nearly the same

direction. Near the wharf, just below the old block-house, the

slates constitute the lower 20 feet of the cliff, but about half a

mile south, the limestone comes down to the water's edge. Fur-

ther along the slates appear again at the base of the cliff, with

the limestones above them. At the Province line, one mile and

three quarters south of the wharf, the limestones once more reach

the water, but the slates after a short interval are again exposed

in the flat point on the north side of the mouth of the Rock river.
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Although I have searched a good deal for fossils I have not found

any either in the slates or magnesian limestones.

2. Blue thin-bedded and Nodular Limestones.

Lying to the east of the magnesian limestones, and above them,

is a formation of greyish or dark blueish, sometimes almost black

limestone, with some beds of white marble, of limited extent at

the base. The darker coloured limestones, which constitute nearly

the whole of the mass, consist of beds of from three inches to three

or four feet in thickness. Usually the thicker beds seem to be

composed of a number of thin layers, with irregular thin seams of

shale between. Many of them thus present a nodular appearance.

In this deposit there are occasional magnesian beds interstratified.

Some of the strata are silicious, and where exposed to the action

of the atmosphere, lose their lime, the residue forming a light red

friable maSjS, in which the forms of the fossils are well preserved,

either as casts of the interior or exterior. The thickness of these

limestones has not yet been ascertained, but it is probably not less

than 400 feet. The strata are a good deal disturbed by faults,

and much further examination will be required before it can be

determined with certainty, how often the same strata are repeated

in the different ridges. On a recent visit to this locality with Sir

W. E. Logan, we found in these rocks about forty species of fos-

sils, which shew that this part of this series of limestones is the

equivalent of the upper part of the Calciferous sandrock. Of
these fossils I shall now proceed to give an account.

Plant^e.—Several species of fucoids occur on the surfaces of

some of the strata. They resemble those of the Calciferous sand-

rock.

ZooPHYTA.—One specimen was found which resembles Steno-

para fibrosa^ and in the higher beds, an obscure fossil very like

Tetradium fihratum. These fossils are so badly preserved that I

do not consider them identified. No trace of any other coral was

observed.

Echinodermata.—There are here the columns of three or

four species of Crinoids. The detached plates of a Cystidean

which is either Paloeocystltes tenuiradiatus, (Hall, sp.) so abun-

dant in the Chazy limestone, or a closely allied species—is com-

mon.

Bryozoa.—In the highest beds several specimens were ob-

served which resemble Stromatopora rugosa, (Hall, sp.) but it
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is impossible to say positively whetlier or not they belong to that

species. The Calciferous sandrock in some places is full of con-

cretions, which being composed of concentric layers, present on

weathered surfaces an appearance almost exactly like that of S.

rugosa, and therefore it may be that the specimens in question

have nothing organic in their character. No other indications of

Bryozoa were seen.

Brachiopoda.—Camerella calcifera is the most abundant

species. There are five species of Ortliis all undescribed ; one

much resembles 0. parva, (Pander,) and another is very like the

small variety of 0. caUigramma, figured in Siluria, 3rd ed., p.

53, fig. 12. All of these species occur in the limestones at Point

Levi, and one C. calcifera is found also in the Calciferous sand-

rock at St. Timothy and Edwardsburgh. No other Brachiopoda

were found.

Lamellibranchiata.—No species of this order were found.

Gasteropoda.—The most abundant species are 3Iaclurea

matutina, (Hall,) Ophileta sordida, (Hall, sp.) 0. levata and 0.

complanata, (Vanuxem.) I am under the impression that the

three latter constitute but one species. In the same beds we find

numerous examples agreeing with all the figures given by Hall

and Vanuxem, and it appears to me that 0. levata is simply two

or three of the inner whorls of 0. complanata ; and that 0. sor-

dida is the same seen in section in the rock. We traced these

fossils through a thickness of 270 feet in a continuous section.

They are more abundant in the upper than in the lower strata of

the section. Associated with the above are Ecculiomphahis

Canadensis, E. intortus and E. spiralis ; five species of Pleuro-

tomaria ; three of Murcliisonia ; two of Holopea and two of

Capulus.^ One of the species of Holopea appears to be H,

dilucula, (Hall.) Both of them and also E. Canadensis and E,

intortus occur in the limestone at Point Levi. These fossils

abound in several ridges of limestone about a mile east of Phil-

lipsburgh, north of the road leading to Freligsburgh. Maclurea

magna or a closely allied species, occurs in immense numbers in

several exposures of limestone five or six miles further north in

*In my paper on the Point Levi fossils in this Journal, vol. 5, p. 301,

I referred several species of this tribe to the genus Patella. But since

then I see that Barrande' places similar species in Capulus. " See Fauna

primordiale dans la chaine cantabrique." Bui. Geo. Soc, France, 2nd

series, vol. 17, p. 516.
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Stanbridge. The rocks of these localities appear to be higher in

the series than those near Phillipsburgh, and may represent some

portion of the Chazy.

Cephalopoda,— Orthoceras, 7; Cyrtoceras, 3; Nautilus

,

2. These are all undetermined but they have the aspect of the

Cephalopoda of the Calciferous sandrock. Some of the Orthoce-

ratites are slightly curved and have the septa very closely arranged.

Crustacea.—Batliyurus Saffordi, B. Cor-dai, Amphion Sal-

terl Menocephalus glohosus f and a species of JLscy^/iwsarethe only

trilobites observed. The most abundant of these is B. Saffordi

which is also the dominant form at Point Levi. When I des-

cribed this species (this Journal Vol. 5, p. 320,) it was impos-

sible to determine which of the several forms of pygidium so com-

mon at Point Levi belonged to the glabella to which I gave the

name. But in the vicinity of Phillipsburgh there are several

localities where the pygidium figured below is common, and where

no other species of the genus has been found. The only glabellae

associated with it are those of B. Saffordi^ M. globosus, and A. Sal-

teri. Only one specimen of B. Cordai consisting of an imperfect

glabella was collected, but at a locality where no fragments of B.

Saffordi were observed. It seems therefore almost certain that

this pygidium and glabella belong to the same species.

Fig. 1. Fig. 2.

Fig. 1.—Glabella of B. Saffordi.

2.—Pygidium of the same.

The lateral and posterior margins of the pygidium of B. Saf-

fondi are uniformly curved so as to form a regular semioval, the

proportional length and breadth of which vary somewhat but in

general, the former is three-fourtlis of the latter. The anterior

angles are rounded. The axis is convex, conical, or subcylindrical,

and varying from one fourth to one third the whole width of the

pygidium at the anterior margin. It has nine segments, but in

most specimens the last three are very indistinctly defined. It

terminates abruptly in a rounded point at one line and a halffrom
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the posterior margin. The side lobes of the pygidium are without

ribs, but a deep rounded groove runs all round at one line from

the margin.

This pygidium was first discovered by Mr. Hunt at Point Levi

and for several years was the only fossil known to us in the lime-

stones of that locality. Afterwards the late John Head, Esq.,

and Sir W. E. Logan found other specimens of it at the same

locality. This led to further researches, and at length Mr.

Richardson and Mr. Bell discovered the rich fauna which has

given us a clue to the Geological age of the Quebec group. At

Point Levi B. Saffordi is the most abundant and characteristic

fossil of the Limestohe which I have designated. No. 2, in the

paper above cited. It is common at Phillipsburgh, but not so

abundant as at Point Levi.

B. Cordai.—Of this species I found one specimen on Lot No. 1

of the Township of St. Armand, in the hill west of the road to

Phillipsburgh, close to the Province line. On comparing this

species with B. conicus from the Calciferous sandrock at St. Timo-

thy, I am strongly inclined to consider them identical, the only

difference being that the surface of the latter is tubercled and of

the former smooth.

Menocephalus glohosus ? Two ill-preserved glabellas were found

which resemble this species.

On comparing the whole collection of the Phillipsburgh fossils

with those at Point Levi, the general aspect is the same, and I be-

lieve that at least one half of the species are common to the two

localities, but owing to their state of preservation much further

examination will be required to decide this question with certainty.

In the following table I shall designate the rock in which the

Dikellocephalus, &c., occurs at Point Levi No. I, and include all

the others of that locality under No. 2. The Phillipsburgh rocks

I shall also divide into two groups ; the magnesian limestones No.

1, and the upper blue limestones No. 2. In this arrangement I

wish it to be understood that although I consider No. 2 of Phil-

lipsburgh as the equivalent of No. 2 at Point Levi, yet the groups

No. 1 of the two localities I do not identify. It is possible that

they may be the same, but the question cannot be decided with

certainty without fossils :

—
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Table showing the Fossils common to the limestones of

PhilUpshurgh and Point Levi.

1

2

3
4
5
6

7

8
9

10
11

12
13

Phillipsburgh.

No. 1.

Camerella calcifera

Orthis parva?
(( u

i( a

It (C

Holopea dilucula

Ecculiomplialus Canadensis..
" intortus

Bathyurus Saifordi
" Cordai

Menocephalus globosus ? . . .

.

No. 2.

X
X
X
X
X
X
X
X
X
X
X
X
X

Point Levi.

No.l.

X

X

No. 2

X
X
X
X
X
X
X
X
X
X
X
X
X

The above table sbows that the upper limestones at Phillips-

burgh must lie on the same geological horizon, very nearly, as

that of limestone No. 2 of Point Levi. I am strongly under the

impression that eight or ten of the other Phillipsburgh species

occur at Point Levi, but it is difficult to identify species of Plevr

rotomaria and Orthoceras without good specimens.

In the palaeontology of New York, Prof Hall notices 13 spe-

cies as occurring in the Calciferous sandrock of that State. Of

these, three are fucoids and one (^Orthoceras laqueatum) has no

locality, Turho ohscura and Pleurotomaria iurgida appear to

be one. With the above deductions there are only eight lloUusca,

and of these the following occur at Phillipsburgh, 3Iaclurea

matutina, Ophileta sordlda, 0. levata, 0. a^mplanata, and pro-

bably Holopea dilucula. There are several specimens of Ortho-

ceras^ with the septa closely arranged as in 0. primigenium.

These species are stated to occur in the higher part of the rock,

in the State of New York, and therefore it seems probable that

No. 2 at Phillipsburgh represents the upper part of the Calcifer-

ous sandrock as developed in the Mohawk valley.
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3. Description of some of the new species of Fossils re-

ferred TO IN THE FOREGOING PAPER.

Genus Camerella. (Billings).

Camerella.—(Billings.) Canadian Naturalist and Geologist^

Vol. 4, p. 301. August, 1859.

Triplesia.—(Hall.) Twelfth Annual Report of the Regents of

the University of New York^ p. 44, October or November, 1859.

In August, 1859, I published this genus in the Canadian

Naturalist and Geologist and described three species under it (7*

longirostra, C. Panderi, and C. Volhorthi ; the latter two from

the Black Biver and the former from the Chazy limestone. Shortly

afterwards Prof. Hall proposed the name Triplesia for it, but he

did not describe any of the internal characters. He dated his

genus back to 1858, although it was not published until October

or November, 1859. The twelfth Annual Beport above cited, in

which the genus Triplesia was first made public, is stated (on

the cover) to have been '' made to the Assembly, March 15, 1859."

The only other date on the cover is "Albany, 1859." The first

six pages of the report are occupied by the business matters of the

Begents relating to the affairs of the University. Then follows

a title-page to the paleontological portion of which the following

is a copy, " Contributions to the Paloiontology of New York;

being some of the results of investigations made during the years

1855-56-57 and 58." At the foot of the page is the following

note. " The following notices and descriptions of new genera^

with other investigations have been communicated^ in part

or entirely, at different times to the Albany Institute; to the Re-

ports of the Regents of the University on the State Collections of

Natural History, for the years 1856 and 1858 ; to the American

Association for the Advancement of Science, and are already

printed in the third volume of the palaeontology of the State of

New York. No other date of publication is given either on the

cover or title-page. The 3rd volume of Palaeontology of New
Tork was not published until 1860. Upon examining the other

Beports and proceedings referred to, I am satisfied that the genus

Triplesia was not published in 1858. At all events the date given

by Prof. Hall must be regarded as doubtful and can have no au-

thority until he shows in what work he published the genus in

1858. As to the time of the publication of the Twelfth Annual

Beport, the following are the facts, as nearly as I can ascertain them.
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Some time previously to the 1st of July, 1859, the first 18 pages

of the palaeontological part were printed, and made up into a pam-

phlet. A copy was sent to the editors of Silliman's Journal and

was noticed by them in their July number, at p. 149. I saw this

notice and wrote to a friend in Albany to send me a copy. He
could not get one as only a few had been made up, apparently for

private distribution. The printer however gave him some loose

sheets as far as page 18, which had been corrected for proof and

thrown aside after the pamphlet was published. I received them

in the beginning of the month of August. I afterwards, in Sep-

tember, received the pamphlet. At that time, i.e. in September,

only 18 pages had been issued. The remainder, containing a des-

cription of Trvplesia, must have been published some time during

the Autumn of 1859. The note on page 62 could only have been

written after the meeting of the American Association, in Auo-ust

as it contains information that was then first made known. I feel

satisfied therefore that the genus Camerlla was published several

weeks before the genus Triplesia, and besides, as Prof. Hall did

not notice any of the internal characters, his description can have

no authority.

In the Twelfth Annual Report the reader will find several other

genera thus dated.

" Genus Nucleospira. (Hall 1857)"
" Genus Trematospira. (Hall 1857)"
" Genus Leptocoelia. (Hall 1856)"
" Genus Eatonia. (Hall 1856)"

I think naturalists have a right to ask, in what works were the

descriptions of these genera published at the dates indicated ? And
if they were not published at the times stated, for what purpose

were these dates given ? The same questions may be put with re-

spect to the genera Rhynchospira, Tropidoleptus, and Beiisslceria

which were first described in the same work.

The genus Camerella appears to belong to the family Rhyn-
OONELLID^, the species differing from the ordinary forms of Rhijn-

co7ieUa by having the surface, in general, either not ribbed at

all, or with only a few obscure plications not extending to the

beak. The interior differs in having the dental plates of the

ventral valve converging so as to form a small triangular or oval

chamber of variable dimensions as in Pentamerus. The species

known up to the present time are the following

:

Page



318 E. Billings on some cfthe

Potsdam Sandstone. One species nndescribed discovered

by Dr- Shumard in Texas,

Calciferous Sandrock. Two Species, G. caldfera and an-

other large nndescribed species of wbich I have some fragments.

Chazy Limestone. Two species, 0. longirostra and C. var-

ians. This Journal, Vol 4.

Black River. Two species. C. Panderi and C. Volborthi,

This Journal, Vol. 4.

Trenton. Three species. C. extans, G. nudeata, and G. cus-

pidata. These three were described by Prof. Hall in Vol. 1, Pal.

N. Y., under the genus Atrypa.

Of the ten species known in America seven occur below the

Trenton Limestone. The Texas species is particularly interest-

ino- on account of its association with primordial trilobites. The

following- are the fossils which are found with it in the same beds.

This list is copied from Barrande's elaborate memoirs on the

Primordial Zone and Taconic system in the Bulletin of the Geo-

loo-ical Society of France.^ It was prepared for him by Dr.

Shumard.
" Agnostus, very similar to Agn. Orion. Billings.

" Conocephalites.

" Lonchocephalus (^BatJiyurus) amiatus f Billings.

" Arionellus. Two species very distinct, of which one resem-

bles a form that occurs in the third magnesian limestone of

Missouri.

<' Viscina.—One small species.

" Orthis Goloradoensis. Shumard.

<' Sps. indetJ'

The above list so far as it goes exhibits an association of orga-

nic types similar to that which occurs in the limestones at Point

Levi. In no country in any part of the world has such an assem-

blao'e been discovered above the Primordial Zone, or at least above

the very base of the Lower Silurian, and the genus Gamerella is

therefore one of the most ancient of the brachiopodous forms of life.

Camerella Calcifera, N. sp.

Description—This species varies from four to nine Hues in

width. The proportional length varies from a little less to a little

* Documents anciens et nouveaux sur lafaune primordiale et le SysUme

Taconique en Amerique^ par M. J. Barrande. Bui. Soc. Fr., 2nd Series,

Vol. 18, p. 203.
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more than the width, the difference being caused by the variable

form of the front margin which is sometimes concave or nearly

straight, as represented by the figures a and b, (below) while often

the middle portion is either convex or projects so as to form a

small rounded lobe. The ventral valve is either moderately or

strongly convex ; the beak pointed and slightly elevated above the

hinge line, with a small area beneath it ; the hinge line somewhat

straight, its length about half the width of the shell ; sides round-

ed ; the front margin either concave, straight, or convex, some-

times with a small projecting lobe in the middle ; the mesial

sinus is usually one-third the width of the shell, evenly rounded

in the bottom, and becoming obsolete before reaching the beak.

The dorsal valve is more uniformly convex than the ventral ; the

mesial fold rounded and usually disappearing at about half the

length of the shell. The surface has usually a smooth appearance,

but on many specimens from ten to twenty concentric sublamellose

ridges of growth are visible.

Fig. 3.

Fig. 3.

—

Camerella calcifera ; a, ventral valve; h, dorsal; c, interior

of ventral valve, shewing the small chamber beneath the beak.

Affinities of this species.—Camerella extans (Emmons) has

the hinge line wider and the mesial lobe defined to the beak.

C. nucleata [Atrypa nucleus') is most closely allied to this species,

but is in general more strongly trilobed, and, according to Prof.

Hall, has the beak of the ventral valve incurved over that of the

dorsal. In our species it is elevated in a manner similar to that

of the beak of an Orthis. Notwithstanding these differences

these three species are all closely related and may yet be united.

It is to be borne in mind that this species varies greatly in

size and in the contour of the front margin. The mesial fold on

the dorsal and the sinus in the ventral valve are sometimes nearly

obsolete, but in general are well developed for half the length of

the shell. Out of about 100 specimens which I have examined

there are three in which the sinus extends nearly to the beak, but

in all the others it dies out about the middle of the shell.

Although the individuals of this species are numerous, I have

not succeeded in getting a specimen with the valves united.
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Locality and formation,—This species occurs in the Calcifer-

ous sandrock at St. Timothy on the St. Lawrence above Beauhar-

nois,—in the Township of Edwardstown, between Beauharnois

and Lake Champlain,—abundantly at Phillipsburgh, and also in

the limestones of the Quebec group at Point Levi.

ECCULIOMPHALUS CANADENSIS, N. sp.

Fig. 4.

Fig. 4.

—

Ecculiomphalus Canadensis.

Description.—This species consists of a simple curved tube

usually about three inches in length. The larger extremity for

about two inches is nearly straight, and the cross section nearly

circular. The remainder, to the point, curved so as to make half

a whorl of an inch across, or a little less. In this part the tube

is not cylindrical but flattened laterally. In most of the speci-

mens the sides are more sharply rounded than the dorsal or ven-

tral aspects. In none that I have seen is the shell preserved, so

that the surface characters remain unknown. Some of the frasr-

ments shew that the shell near the smaller end is greatly thick-

ened.

Length from two to three inches \ diameter at the aperture

from six to nine lines.

Locality and formation.—Ormstown, in the Seigniory of Beau-

harnois, and Phillipsburgh in the Calciferous sandrock. Also in

the limestones of the Quebec group at Point Levi.

Ecculiomphalus intortus. N. sp.

Descripition.—This species consists of a simple conical tube, so

coiled as to make two whorls within a circle of one inch and a

half in diameter. At the aperture the cross section of the tube

is nearly circular, and five lines in diameter in a specimen which
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measures one inch and a half across the whole coil. The inner or

apical whorl is usually about half an inch across. The remainder

being not so sharply curved, completes only a second whorl at a

diameter of one inch and a half. Most of the specimens that I

have seen consist of only one whorl and a half, but we have some

imperfect ones of two whorls. In the casts of the interior an ob-

tuse carination is sometimes seen on one side. The surface of

the shell appears to be smooth, but owing to the peculiar state of

preservation of these fossils, this point cannot yet be determined

with certainty.

Fig. 5.

Fig. 5.

—

Ecculiomphalus intortus. A specimen imperfect at both ex-

tremities.

Locality and formation.—In the calciferous sandrock in the

Township of Edwardstown and at Phillipsburgh. Also in the

limestone of the Quebec group, Point Levi.

Ecculiomphalus spiralis. N. sp.

Description.—This species resembles a large Pleurotomaria

with two whorls disjoined their whole length and distant from
each other throughout about half an inch. The cross section of

the tube is oval being somewhat flattened vertically the upper side

depreseed convex and the lower obtusely carinated. The two
whorls make a spiral coil from three to four inches across.

The inner whorl is from one inch to one inch and a-half across.

The aperture is from three-fourths of an inch to one inch wide
measured in the plane of the coil and almost one third less in

depth. The surface of the shell, a small portion only of which is

preserved on one specimen, is marked by sharp elevated sub-im-

bricating transverse lines of growth about five in two lines.

The inner whorl is elevated a little above the outer forming a

depressed spire.

Can. Nat. 6 Vol. VI. No. 4.
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Locality andformation.—In the upper limestone at Phillips-

burgh.

Amphion Salteri. N. sp.

Fig. 6.

Fig. 6.—Head and tail of Amphion Salteri.

Description.—Head about three lines in length and five lines

in width at the base. Glabella convex, oblong, one-third the

width of head, with straight sides, front obtusely rounded and

slightly narrower than the bease ; neck furrow extending all across

;

three pairs of glabella furrows inclining slightly backwards ; their

inner extremities separated by about one-third the width of the

glabella. The margin in front of the glabella is scarcely half a

line in width. The fixed cheeks are separated from the glabella

by a deep groove on each side. The eye appears to be opposite

the second lobe of the glabella from the neck furrow and distant

about three fourths of a line fram the furrow which separates the

cheek from the glabella. The fixed cheeks appear to be covered

with small tubercles.

The pygidium has the front margin rounded and the posterior

somewhat straight. The axis is conical and strongly convex with

five or six segments, well defined. The pleurae of the pygidium

are five on each side and in their posterior half or two-thirds

nearly parallel with the axis and then curve inwards to join the

axial segments. Length of pygidium about three lines
;

greatest

width at about one-third the length three lines at which width

(nearly) it continues to the posterior margin.

Cheeks and Thorax unknown.

Affinities.—The tail of this species very closely resembles that of

A. Canadensis but the glabella at once shews it to be distinct as

all three pairs of glabellar furrows are in the sides while in A,

Canadensis the front pair are placed in the front margin. There

is no other described species to which this is closely allied.

The head and tail have not been seen in connection, but they

are often found in the same slabs of stone, and as there is not

associated with them any other pygidium to which the head could



Rocks and Fossils of Philli'pshurgh, C. E, 323

be referred it seems highly probable that they belong to each

other.

Locality and Formation.—Phillipsburgh, Calciferous Sand-

rock.

4. Grey and Red Sandstones.

On the eastern side of the limestones at Phillipsburgh there is

a ridge of grey sandstone which usually weathers to a light reddish

or yellowish colour. This ridge terminates about two miles north

of the road to Freligsburgh. It then appears to be overlaid first

by the magnesian limestone and above this the blue limestone.

The immediate line of junction of the magnesian rock with the

sandstone was not observed. This ridge runs in a southerly

direction into Vermont. No fossils were found in it in its pro-

longation into Canada, but hearing that the Rev. J. B. Perry and

Dr. Gr. M. Hall, of Swanton had discovered trilobites in it, I

called upon them and they kindly accompanied me to the locality.

The place is about two miles south of the Province line and one

mile east of the Highgate Springs. The rock is here a deep red

sandstone, the typical red sandrock formation of Vermont. We
collected numerous specimens of the head of a small species of

Conocephalites. No other fossils except a small Theca were ob-

served. It thus seems clear that this rock is not the Medina

sandstone but a formation somewhere near the Potsdam

sandstone.

On looking over the back numbers of Sillimans Journal I

find that the resemblance of this trilobite to Conocephalites was

recognised by Prof. C. B. Adams in 1848, but he did not attach?

to it any importance as indicating the age of the formation. In

fact the geological position of Conocejyhalites was not then gene-

rally known ;
Barrande's " NbHcepreliminaire^^ in which the cha-

racters of the Promordial Zone were first clearly pointed out had

been then only lately published (in 1846). As everything rela-

ting to the question of the age of these rocks is of interest I shall

quote Prof. Adams paper in full. It seems necessary first to ex-

plain that Dr. Emmons contends that the red sandrock on the

top of Snake Mountain is the Calciferous sandrock and that the

slate beneath it is his Taconic slate. He says that a great fault

runs through the mountain which throws the rocks down on the

West side so that the top of the Utica slate lies below, or at

a lower geographical level than the Calciferous.
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" On the Taconic Bocks ; by Prof. C. B. Adams.—The nortli

part of Addison county, Vermont, possesses peculiar advan-

tages for the study of the so-called Taconic rocks, since here they

pass from a highly metamorpliic to a slightly raetamorphic con-

dition and have been much less disturbed. Some of the typical

Taconic rocks disappear, or more probably pass gradually into

rocks of the Lower Silurian system.

" One of the most conspicuous of the rocks of this region, is a

red sandrock, which Dr. Emmons regards as at or near the base

of the New York system, but which overlies the Champlain

r>ivision, in the order of red sandrock, Hudson river shales, Utica

slate, Trenton limestone, and La Motte limestone.

" A section was exhibited of Snake mountain, in which these

rocks appear by an uplift with their relative position unaltered.

The two lower formations are identified by their appropriate fos-

sils, which occur abundantly ; the Utica slate by its position and

lithological characters; the Hudson river shales by the same

characters, and by their upper member, which is an argillaceous

limestone co"ntaining the stinted forms of Choetetes lycoperdon

which are usual in this the last period of the existence of the

species. The red sandrock lies upon the last named rock in ac-

tual contact, with a moderate easterly dip. The upper part of

this section is repeated in the line of the strike in several other

locahties, but one only, Buck mountain, three miles north, has

sufficient elevation and steepness to exhibit the lower part of the

series.

"The assertion which had been made, that there is a line of

fracture high up the side of the mountain, above the Trenton

limestone, was shown to be entirely unsupported by any facts.

Not only is there no evidence that such a line of fracture has

brought up the shales from beneath the Trenton limestone, but the

fossils in the upper member of the shales prove that the present

is their original relative position. But these shales are the

Taconic slates of the Taconic system.

" From position, therefore, it is inferred that the red sandrock if

more recent than any of the Champlain Division. Its fossils af-

ford less demonstrative evidence. With the exception of Fucoids

they are rare, having been been found only at Highgate, where

fragments of the shields of trilobites, having some resemblance

ofConocephalus, occur very abundantly, and atrypahemispherica (?)

very rarely. These fossils, especially the latter, if correctly
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identified, indicate tlie period of the Medina sandstone and Clin-

ton group, regarding these two rocks as belonging to one period.

" It was also shown by a Fection from Lake Champlain to the

Green Mountains through Ferrisburgh and Monkton, that the

Taconic quartz rock is probably a metamorphic equivalent of

the above named red sandrock. In this section there is a gradual

chano'e in the litholoo-ical characters from the red sandrock to

the quartz rock ; the difference in the lithological characters,

however, is only such as must have been the effect of igneous

agency in the eastern part ofthe section, and the order of succession

of the calcareous over the quartzose members is identical in both

rocks. But since a small part of the section, on the opposite

sides of which the change of characters is most conspicuous,

is concealed by drift, the identity of the Taconic quartz rock

with the Medina sandstone was not positively affirmed.

" A section from Buck Mountain through Waltham into New
Haven was exhibited, which rendered it somewhat probable that

the Stockbridge limestone of the Taconic system is the equiva-

lent of the calcareous rocks which overlie the red sandrock,

rather than of the lower limestones of the Champlain Division,

as has been commonly supposed.

" In reply to Dr. Emmons, [an abstract of whose remarks on

the Taconic system we have not received,] it was stated by Prof.

Adams that he (Dr. E.) had misunderstood the description of

the calcareous rock over the Hudson river shales, which was not

affirmed to be the Trenton limestone, but an upper member of

the Hudson River shales, as proved by the contained fossils in

connection with the position. The remarks of Dr. E. being based

on this misconception of the statements actually made, could not

of course affect the conclusion respecting the ago of the rocks of

Snake mountain." Silliman^s Journal^ 2nd Series Vol. 5, p. 108.

The section at Snake Mountain has been, it appears, examined

by Prof. Hitchcock and Prof. W. B. Rogers and they have both

arrived at the conclusion that there is no dislocation passing

through the hill, as Emmonds contends, but that there is an un-

broken succession in conformable sequence of all the rocks of the

New York series, from the Trenton to the Medina inclusive. On
this most important section which brings Palaeontology and Physi-

cal Geology into a direct antagonism with each other, the follow-

ing are Prof. Roger's remarks, as they appear in the proceedings

of the Boston Natural History Society, March 7, 1860.
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" Mr. C. H. Hitchcock exhibited a geological map of Vermont,

and explained the principal features of the complicated geology

of that State.

'' The two most interesting points in this connection were, that

there is no foundation for what Mr. Emmons called his Taconic

system, (a mixture of the Silurian and Devonian,) and that the

Dorset limestone (his Stockbridge limestone) is newer than the

lower Silurian, and is probably upper Silurian or Devonian.

" Prof. W.B. Rogers remarked upon the importance of the inves-

tigations referred to by Mr. Hitchcock, and spoke of the difficulty

which the geologist has to encounter in attempting to ascertain the

precise sequence of the rocks in a region where, as in the greater

part of Vermont, perplexing structural features, metamorphic in-

fluences, and an extreme paucity of fossils combine to embarrass

his enquiries. It is not therefore matter of surprise that, in spite

of repeated explorations, some important problems in the geology

of the State should still remain unresolved.

" As regards the belt of formations on the western side of the

State, extending along the shore of Lake Champlain, the abundance

of fossils and the almost undisturbed position of the strata have

rendered their investigation comparatively easy, so that these for-

mations were early identified with the lower members of the pale-

ozoic series, from the Potsdam sandstone to the Hudson River

group inclusive. Immediately eastward of this narrow strip is

another belt of variable breadth, extending through more than half

the length of the State, and passing northward into Canada. This

consists of reddish sandstone and shales, and reddish, white, and

gray limestones, which, from lithological peculiarities and the ab-

sence of distinct fossils, were much less easily referred to their pro-

per geological position. Indeed it is only within a few years that

this remarkable group of strata has been generally recognized as be-

longing to the period of the Oneida and Medina rocks, to which Mr.

Hitchcock now refers them.

" As connected with the history of this investigation, Prof. Rog
ers felt some satisfaction in stating that in a paper entitled " Notes

on the Greological Structure of Western Vermont, &c.," communi-

cated by him to the American Association at Albany in 1851, the

manuscript of which he now submitted, he gave a detailed account

of numerous sections and longitudinal tracings made during prece-

ding seasons, and in express terms announced the conclusion that
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tlie rocks in question were referable to the Levant, or in other words

the Medina period. As, however, the chief interest of the discus-

sions arising on the occasion had reference to the supposed Taco-

nic system of Prof. Emmons, to which Prof. Rogers's observations

had been largely directed, his statement of the age of the red rocks

and associated limestones excited comparatively little attention at

the time, althousrh he believes it was the first distinct announcement

ofthe conclusion regarding the geology ofthis belt which isnow gene-

rally received. He however thinks that Prof. Hall mentioned at

the time having arrived at a similar result. As this paper was

not published in the Transactions of the Association, but only

mentioned by its title. Prof. Rogers asked to be allowed to insert

in the Proceedings of the Natural History Society an extract set-

tino; forth the conclusion and the aro-uments on which it was founded.

The extract, beo:inning with an account of the rocks on the eastern

slope of the Snake and Buck Mountains, is as follows :

—

" The general geological position of the red rocks here spoken of

is clearly seen by following either of the sections from the wes-

tern base of the Snake and Buck Mountain across the trough

or valley above described. Here we ascend through the various

divisions of the Matinal series from the Trenton to the top of the

Hudson River group as here defined, each marked by characteristic

fossils, and all maintaining a nearly uniform eastern dip ; and above

the latter we find a series of red and greenish and grey sandstones

and shales of great thickness, succeeded, where the exposures are

unbroken, by arenaceous and argillaceous reddish and gray lime-

stones, alternating with beds of sandstone similar to that beneath.

" Stratigraphically considered, this series of beds occupies the

position of the Medina group of New York, or its equivalent the

Levant series of Pennsylvania and Virginia. The sandstones and

shales bear a close resemblance to those of the latter, not only in

color, but in the profusion of fucoid-like markings which they display

on some of the parting surfaces. The series of reddish and gray

limestones which rest upon these massive arenaceous beds form an

interesting feature in the geology of Vermont. Their alternation

with layers of sandstone and shale, and their frequently reddish

tint, would lead us to regard them as a continuation of the lower

mass under somewhat new formative conditions. In the prolonga-

tion of this belt of sandstones and limestones towards the north,

as at Winooski Falls, near Burlins^ton, the latter mass is seen to

consist in great part of a pinkish whit€ fine-grained limestone
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which towards the base contains layers of reddish limestone inter-

stratified with red sandstone,—marking the transition from the are-

naceous to the calcareous form of deposit.

" In none of the localities of this calcareous mass which I have

examined, from the flank of the Snake Mountain to near the Ca-

nada line, have I found any well-marked organic remains. This

fact of itself strongly favors the idea of its being but a peculiar de-

velopment of the upper portion of the Medina group. Nor can it

be objected to this that metamorphic action may have caused its

present destitution of fossils. Through nearly the whole of the

series of exposures extending due north toward the Canada line, it

presents a gentle eastern dip, conforming to the subjacent fossili.

ferous beds of Matinal limestone and slate, from which it is sepa-

rated only by the sandstones above described. From this we infer

that it must have been as little exposed as these fossiliferous beds

to agencies capable of obliterating its included fossils, and that

therefore it has never been in any considerable degree a fossiliferous

mass.

" We are further strengthened in the opinion that this calcareous

group, with the subjacent sandstone, belongs to the Medina period

by the consideration that the Clinton group, with which it might

otherwise be compared, is almost everywhere an eminently fossili-

ferous one. From Alabama to northern New York, it is marked

by an abundance of fossils. According to Mr. Logan, strata of

this age are found in the vicinity of Lake Memphremagog, and,

although there surrounded by metamorphic masses, they include a

number of fossils in good preservation.

" On the whole, therefore, I think that the limestone and sub-

jacent sandstone of which we are now treating must be regarded

as one formation, and may with the highest probability be referred

to the period of the Levant rocks or the Medina group of New
York."

A careful re-examination of Snake Mountain is much required,

for if the section it presents has been correctly interpreted then

we must admit that palaeontology is at fault, but if the displace-

ment contended for by Emmons really does exist then the princi-

ples of the science will remain as before, unerring guides for us in

our researches after truth.
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MISCELLANEOUS.

THE EARTHQUAKE OF JULY 12, 1861

This was apparently more limited in its range, at least within

Canada, than that of Oct. 1860. We have notices of it only from

Montreal, Ottawa, Prescott, Ogdensburgh, Brockville, St. Andrews

and St. Johns. It was more violent at Ottawa than elsewhere,

shattering walls and throwing down chimneys. It occurred in all

the above places about 9 o'clock, p. m. It appears, from collating

the statements of several observers, that it was preceded by a

rumbling noise, which was followed by a series of slight vibrations,

terminating in a sudden shock. At Prescott, three shocks are

said to have been experienced. Unless it extended into the Hud-

son's Bay territories, from which no accounts have been received,

the theatre of the vibration was limited to the central district of

Canada, surrounding the confluence of the Ottawa and St. Law-

rence. J. w. D.

GEOLOGICAL SOCIETY OF LONDON.

In late numbers of the " Abstracts of Proceedings of the Geo-

logical Society ofLondon," we find the following notices of papers

relating to North American Geology :

April 10, 1861.—" On the Geology of the Country between

Lake Superior and the Pacific Ocean (between 48° and 55° pa-

rallels of latitude), explored by the Government Exploring Expe-

dition under the command of Captain J. Palliser (1857-60)."

By James Hector, M.D. Communicated by Sir E. I. Murchison,

V. P. G. S.

This paper gave the geological results of three years' exploration

of the British Territories in North America along the frontier-

line of the United States, and westward from Lake Superior to

the Pacific Ocean. . ^

It began by showing that the central portion of North America

is a great triangular plateau, bounded by the Bocky Mountains,

Alleghanies, and Laurentian axis, stretching from Canada to the

Ai'ctic Ocean, and divided into two slopes by a watershed that

nearly follows the political boundary-line, and throws the drainage

to the Gulf of Mexico and the Arctic Ocean. The northern part

of this plateau has a slope from the Rocky Mountains to the

eastern or Laurentian axis, of six feet in the mile, but is broken
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by steppes, which exhibit lines of ancient denudation at three

different levels ; the lowest is of fresh-water origin ; the next

belongs to the Drift-deposits, and the highest is the great Prairie-

level of undenuded Cretaceous strata. This plateau has once

been complete to the eastern axis, but is now incomplete along its

eastern edge, the soft strata having been removed in the region of

Lake Winipeg.

The eastern axis sends off a spur that encircles the west shore

of Lake Superior, and is composed of metamorphic rocks and

granite of the Laurentian Series. To the west of this follows a

belt where the floor of the plateau is exposed, consisting of Lower

Silurian and Devonian rocks. On these rest Cretaceous strata,

which prevail all the way to the Rocky Mountains, overlaid here

and there by detached tertiary basins.

The Rocky Mountains are composed of Carboniferous and De-

vonian limestones, with massive quartzites and conglomerates,

followed to the west by a granitic tract which occupies the bottom

of the great valley between the Rocky and the Cascade Mountains.

The Cascade chain is volcanic, but the volcanos are now inactive

;

to the west of it, along the Pacific coast. Cretaceous and Tertiary

strata prevail. The description of these rocks was given with con-

siderable detail on account of their containing a lignite, which for

the first time have been determined to be of Cretaceous age. This

lignite, which is of a very superior quality, has been worked for

some years past by the Hudson Bay Company, and is in great

demand for the steam-navy of the Pacific station, and for the

manufacture of gas. Extensive lignite-deposits in the Prairie

were also alluded to ; and, like those above-mentioned, were con-

sidered to be of Cretaceous age ; but, besides these, there are also

lignites of the Tertiary period.

The general conclusion was that the existence of a supply of

fuel in the Islands of Formosa and Japan, in Vancouver's Island,

in the Cretaceous strata of the western shores of the Pacific, but

principally within the British territory, and in the plains along

the Saskatchewan, will exercise a most important influence in

considering the practicability of a route to our Eastern possessions

through the Canadas, the Prairies, and British Columbia.

"On Elevations and Depressions of the Earth in North Ame-
rica." By Dr. A. Gesner, F. Gr. S.

After some observations on the differences between volcanic

uplifts of the land and the slow upward and downward shiftings
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produced by changes in the position of great parallel areas during

long periods of time, the author proceeds to enumerate evidences

of local elevation and subsidence that he has observed along the

coast from the Northern part of Labrador to New Jersey.

In the south-eastern part of New Jersey, at Nantucket, Mar-

tha's Vineyard, and Portland, submergence of the land is pro-

ceeding, locally at the rate of probably four feet in sixty years.

In New Brunswick, at St. Johns the land has been elevated ;
at

the Great Manan Island and the G-reat Tantamar Marsh there

has been subsidence. At Bathurst and on the opposite coast of

Lower Canada the land seems to be rising. In Nova Scotia, near

the Bay of Fundy and Mines Basin there is subsidence ; on the

southern side, however, there are signs of elevation. The sea

rapidly encroaches upon Louisberg in Cape Breton ; and in Prince

Edward's Island, also, at Cascumpec, submergence of the land

is taking place.

Jmie 5, 1861.—"On an erect Sigillaria from the South Jog-

gins, Nova Scotia." By Dr. J. W. Dawson, F.G.S.

This specimen, presenting the external markings of leaf-scars

and ribs with more than usual clearness and with some instructive

peculiarities, has afforded to the author the type of a new species,

Sigillaria Brownii. Observations on the probable style of growth,

on the structure, and on the classification of Sigillarice, were also

given in this paper, together with a resume of the observations

previously published regarding Sigillaria by Brongniart, Corda,

and others.

" On a Carpolite from the Coal-formation of Cape Breton."

By Dr. J. W. Dawson, F.G.S.

Numerous Trigonocarpa belonging to a new species (^Trigono-

carpum HooJceri) occur in a thin calcareous layer in the coal-

measures near Port Hood, Cape Breton. The author thinks it

highly probable that though some Trigonocarpa may have belonged

to Conifers, yet in this case they were the seeds of Sigillaria.

BOTANICAL SOCIETY OF CANADA.

Sixth meeting. Kingston^ 12tli April, 1861. Very Bev. Prin-

cipal Leitch, President, in the chair.

The following candidates were balloted for and duly elected

Fellows :—Hon. William Sheppard, D.C.L., of Fairymead, Drum-

mondville. Lower Canada; J. Bruce, Hamilton, C. W.
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The following were admitted as Corresponding Memhei^s :—

^

John Richardson, Montreal; P. L. Simmonds, King's College,

Loudon, England; John Lowe, M.D., M.R.C.S. England, King's

Lynn.

Donations to the library were announced from Mr. Stanton and

Prof. Lawson. Letters were read from Dr. Greville, Edinburs-h,

and Mr. J. T. Syme, F.L.S., London. Interesting collections of

specimens were exhibited from Mrs. Noel, and Dr. W. E. Dick-

son, Kingston. Mr. T. Sullivan presented a peculiar pilose poly-

porus, and Mr. A. T. Drummond, B.A., exhibited a number of

dyes prepared from native lichens.

The Secretary announced the presentation to the Society by

Mr. B. Billings, a Fellow, of a large and very valuable collection of

plants, chiefly from the neighbourhood of Prescott. The Society's

thanks were voted to Mr. Billings for his valuable donation.

The following papers were read :

—

1. Bemarks on the Silk obtained from Lettuce-fed Silk Worms.

By Miss Gildersleeve.

2. Further observations on Silk Culture. By Mrs. Lawson.

3. Extracts from Letters relative to Silk and the native fibre-

yielding Insects of Canada. By John Duff.

4. On Fungi, their relation to disease. By John Lowe, M. D.,

M.R.C.S. England, F.B.S.E., Surgeon to the West Norfolk

and Lynn Hospital. [British American Journal, vol. II.,

p. 193.]

5. On the Secretion of Saccharine Matter in the Floral Organs

of Plants, and on the Economy of Bees ; with the results of

investigations on the Sexual Development of Bees. By the

Very Bev. Principal Leitch, President. Part II.

Seventh Meeting, 14:th June, 1861. Rev. Prof. Mowat, M.A.,

afterwards Rev. Prof. Williamson, LL.D., Vice-President, in the

chair.

The following Subscribers were admitted :—Miss Fisher, New-

market; Rev. H. E. Plees, Carrying Place; JohnGr. Griles, M.D.,

Farmersville ; Rev. Mr. Borthwick, M.A., Ottawa; W. Carter

Deans, M.D., Trenton ; W. Weir, M.D. ; H. D. Lord, Ladlow-

ville, Tompkins Co., New York; Edward C. Fox, of Baliol Col-

lege, Oxford, Trenton, C. W. ; Samuel H. Fee, Kingston.

The following donations to the Society's Library and Herba-

rium, were announced.

1. Fragmenta Phytographiae Australige, vol. I, from the au-
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thor, Dr. Mueller, Botanist to the Colony of Victoria, Hon. M,

B.S.C.

2. Memoir on the Pre-carboniferous Flora, from the author,

Principal Dawson, Montreal, Hon. M.B.S.C.

3. Several popular works on Botany, from F. Stanton, 1st

Royals, F.B.S.C.

4. Lichens, a large and beautiful collection, from Mr. B, Bil-

lings, F.B.S.C, Prescott.

5. Seeds from Mr. Horage, Erfurt, and Mr. Bruce, Ham-

ilton.

Professor Lawson exhibited under the microscope, several spe-

cies of Spirogyra in a beautiful state of conjugation, from the

pond in Queen's College grounds.

The following papers were read :

—

1. On the Geographical Distribution of the Coniferae in Canada.

By the Hon. "William Sheppard, D. C. L., of Fairymead,

Drummondville, Lower Canada.

2. Description of the Curculio, its mode of destroying Fruit, and

the various means employed to check its progress. By Tho-

mas Briggs, Jr.

3. Remarks on the species of Oak, their history, habits, and uses.

By Miss Crooks, Hamilton, C. W.
4. List of the Lichens of the neighbourhood of Prescott, C. W.

By B. Billings, jun.

Field meeting, 17th June, 1861. The members met at the

Crystal Palace, Kingston, and proceeded a few miles beyond Col-

lins' Bay, visiting the woods and swamps along the Bath Road.

Many interesting plants, including ferns, orchids, carices, mosses,

hepaticas, lichens, algae, &c., were collected, of which a list will be

printed in the Society's Annals.

G. L.

NEW MINERAL.

Prof. How of King-'s College, Windsor, N. S., publishes in

Silliman, the description of a new Boracic Acid Mineral from the

Gypsum of Nova Scotia, for which he proposes the name " Cry-

ptoraorphate." It is found along with the Natro-boro-calcite, j^re-

viously observed by him in the Gypsum qarries at Windsor.

" The mineral to which I would now draw attention was found

in the same quarry as the preceding, at a distance of about 100
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yards and at about 20 feet lower level, and also associated with

Glauber-salt, which, it is worthy of notice, is generally met with

here, according to the quarrymen, in narrow seams at the line of

junction of the " hard plaster," (Anhydrite) with the soft " plas-

ter," (Gypsum). I detected it in the form of an opaque white

substance without lustre, and, to the naked eye, devoid of crys-

talline structure, in cakes and somewhat rounded masses varying

in size from that of a small pea to that of a bean ; these masses

lay between gypsum and crystals of Glauber-salt, taking shape

from the crystals of the latter on the side next to them, and when

detached from them leaving their faces, as it were, etched, and

sometimes the crystals were penetrated to a considerable depth

by the imbedded borate. The mineral is very soft, (H= 1) but

coherent, tasteless, slightly tough between the teeth, fuses readily

B.B. to a clear bead, insoluble in water, soluble in HCl. As

found, or very soon after being brought home, it lost by exposure

to air. Water = 1 8* 3 6 per cent,

and the air dry substances gave the following results on analysis
;

the water was determined by ignition, the lime, magnesia and

sulphuric acid in one portion of the ignited residue, and the soda

in another, after its treatment with ftuor-spar and sulphuric acid

for separation of boracic acid, which was, of course, estimated

by deficiency :

I. II.

Lime, ^
14-21 —

—

Soda, •7-25

Sulphuric acid, 3-98

Magnesia. 0-62

Water, 19-96 20-78

Boracic acid, 53-98

100-00

The quantity of mineral obtained did not permit me to make

more than one analysis, and retain a little as a specimen for iden-

tification, but these results as well as the characters already men-

tioned, and the crystalline structure to which I shall presently

advert, are, I think, sufiicient to show that it is specifically

distinct from Natro boro-calcite (see analyses quoted.) On the

assumption that the magnesia and sulphuric acid are accidental,

and that the latter is combined with the former and with a quan-

tity of soda equivalent to that of the acid not required by the

magnesia, I have calculated the preceding results (i) after making
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these deductions, and at the same time taking away the amount

of water necessary to render the MgOSOg rrrMgOSOg -f-
"7 aq.

:

(the hydrated sulphate of soda would of course become anhydrous

on exposure to dry air) ; the results then become
;

Calculation.
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Dawson's theory of the origin of the rock from volcanic waters

acting on the carbonate of lirae ; it is interesting to observe that

Bechi found* the same mineral, with other borates, in the lagoonS

of Tuscany. The hydrated conditions of both the borates found

in the rock here and of the associated Glauber-salt, shows the

action of water, but that of ordinary sea-water would not account

for the presence of boracic acid. As regards the soda, the sul-

phate and borate of lime were probably the substances originally

present, and chlorid of sodium in water being introduced might

remove part of the calcium as chlorid, and furnish borate and

sulphate of soda ; it is confirmatory of this view that a small

quantity of rock-salt in crystalline grains has lately been found

in the Gypsum."

Prof. How has also recognised the mineral GyroUte associated

with Apophyllite in the trap of Nova Scotia.

" STEEPS " FOR SEEDS.

Of the many " steeps " that have been recommended to facili-

tate the germination of seeds, the most intelligible is that of caus-

tic potash, or carbonate of potash, applied by M. Andr^ Seroy to

seeds naturally protected by fatty or oily pulp. He reports that

the seeds of Hollies, Magnolias, Yews, and the like, which often

do remain in the ground for a couple of years, come up readily

after treatment with potash and subsequent rubbing with sand.

BLANCHINa OF FLOWERS.

It it well known that light is as necessary to plants as a due

supply of heat and moisture. The effects of its absence are often

sinoular. We know that plants grown in darkness do not exhibit

their usual healthy green color, light being required for the devel-

opment of chlorophyll. Advantage is taken of this circum-

stance in the blanching of salads and vegetables, and the same

process is now being applied to flowers. It appears that in Paris

there is a great demand for white lilacs for ladies' bouquets in win-

ter, and as the common white lilac does not force well, the purple

" Lilas de Morly" is used. The flowers of this variety, when made

to expand at a high temperature, in total darkness, are of a pure

white ; those of the Persian lilac will not whiten.

* Dana's Min., 4th Ed., 394, 395.
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ARTICLE XXIV.

—

Recollections of the Swans and Geese of Hud-
son's Bay. By George Barnston, Esq., of the Hon. Hudson's

Bay Company.

(Read before the Montreal Natural History Society.)

The birds comprising the two Genera Cygnus and Anser^ are, with

slight exception, the largest of the palmipedes or web-footed fowls

found in North America, and being generally diflScult of approach,

and at same time highly prized as an article of food, any account

of their migrations and habits becomes interesting. Of the many
who may have enjoyed the relish of a well-seasoned wild goose at

the sumptuous banquet, few are aware of the distance the bird may
have travelled, or of the many perils, by flood and field, through

which it may have passed.

On the coast of Hudson's Bay their manners may be studied to

great advantage. There they repose after a long and fatiguing

flight, there they enjoy a perfect surfeit on the juicy roots of the

swamps, and the tender sprouting herbage of the boundless downs .

and there assembled in mass along the sea-girt shore, they follow

the never-varying course of the points and headlands, that stand

out revealed as the line of march of all their ancestors who have

gone before them.

Can. Nat. 1 Vol. VI. No. 5.
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The swan, except in a few particular localities, is a scarce,

rather than a plentiful bird, on the shores of Hudson's Bay. Of

somewhat ponderous flight, swans are seen at the same time as

the other migratory tribes, winging their way to the secluded

recesses of the north, resting themselves throughout the interior*

and losing units of their number here and there by the Indian's

gun. In the scarcity of their favourite food—the tubers of the

Sagittaria sagittifolia—they have recourse to the roots of other

plants, and the tender under-ground runners of grasses, in the

higher latitudes. They sometimes breed in the interior, before

arriving at the coast. I had two eggs brought to me from the

borders of a lake near Norway House, lat. nearly 65*^ N. But

it was impossible for me to say, whether these were of the Cyg.

nus Americanus, or C. Buccinator. The probability rests with

the former.

Towards Eastmain James's Fort, in James's Bay, a considerable

number of swans hatch ;—a few are killed by the natives there,

who watch the game as it passes up and down narrow rivers

communicating with the sea, and flowing from lakes of some mag-

nitude scattered over the interior. In the winter months all the

northern regions are deserted by the swans, and from November

to April large flocks are to be seen on the expanses of the large

rivers of the Oregon territory and California, between the Cas-

cades Range and the Pacific, where the chmate is particularly

mild, and their favourite food abounds in the lakes and placid

waters. Collected sometimes in great numbers their silvery strings

embellish the landscape, and form part of the life and majesty of

the scene. These societies break up as they advance upon their

long spring journey to the north. They are then dispersed in

small bands and but few together, each of a pair at last sepa-

rating and betaking to the cares of the season of incubation. In

the most secluded and unfrequented districts, where there is ample

water range, they rear the young.

Superior to the swans as an article of food, the geese of every

species are tenfold in number, and they form the favourite dish

of the Indians of Hudson's Bay. When the long and dreary

winter has fully expended itself and the Willow Grouse (Tetrao

saliceti) have taken their departure for more northern regions, there

is frequently a period of dread starvation to many of the natives,

who are generally at that time moving from their wintering

grounds to the trading posts. The first note, therefore, of the
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large grey or Canada goose, (Bernicla Canadensis,) is listened to

with a rapture known only to those who have endured great pri-

vations, and gnawing hunger. The melancholy visages brighten,

and the tents are filled with hope, to which joy soon succeeds, as

the happy father, or hopeful son and brother, returning successful

from the hunt, throws down with satisfaction and pride the grate-

ful load.

The Bernicla Canadensis here alluded to is the largest of our

geese, and is almost always first seen in the Hudson's Bay Com-

pany's Territories. It may be only a single straggler which has lost

its mate, or at most five or six together. These are the advanced

guard of the serried legions of other water-fowl, which nature and

instinct send forth every spring from the south, to occupy dur-

ing the productive summer, the land of the north, and to partake

of the plentiful and luscious repasts that Providence has, during

their absence, been storing up for them, in a hidden, yet nascent

state.

The Canada grey goose, as if aware of the general favor in

which it is held, spreads itself diffusively over the whole continent.

Its disposition has less of wildness in it than that of the snow

goose. We come upon it hatching in quiet recesses and corners,

surrounded by reedy waters, where " rushes and grasses do most

abound." It is at home over the whole wooded portion of the

country, equally so in the extensive marshes of the sea coast, and

on the mossy barrens of the Chipewyan and Esquimaux lands.

Paring the winter, like other species, it takes refuge in the more

temperate portions of the country, courting always open water. I

have seen a flock in the strong open current of the St. Lawrence,

above Lachine, near Montreal, in the month of January or Feb-

ruary, but such an occurrence is rare. In this latitude, say 45°

west of the Rocky Mountains, but especially on the coast of the

Pacific, they are plentiful during the whole winter, in mild seasons.

Before Oregon was settled by the Americans, the Hudson's Bay
Company's post of Fort Vancouver used to be supplied by Indian

hunters with grey geese, large and small, as well as with occasional

swans and white geese ; and this at times so liberally, that a day's

rations twice a week could be furnished to an establishment of 30

to 40 men. Some of these geese had been killed by the bow

and arrow. This game formed our best rations, but it was

seldom in such condition as it is to be had in the north, after

it has enjoyed a week or two on the feeding grounds. I have no
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doubt that tbe great mass of the grey geese pass their winter

to the south of the Platte waters, in the swamps of Florida and the

Lower Mississippi, and on the waters of the western side of the

continent, towards their outlets into the Pacific. Now that the

rifle and fusee have been introduced so plentifully into California

and Oregon, it is to be feared that the numbers of the larger wild

fowl will decrease rapidly. The bow and arrow formerly thinned

them considerably ; now the gun, with an increasing population,

will have more fatal effect.

The lesser grey goose, (Bernicla Hutckinsii,) arrives in subarctic

regions later than the other, and about the same time or shortly

before the snow goose, [Anser hyperboreus) They are- shot oc-

casionally in the interior when they alight, and in considerable

unmbers at Albany, and elsewhere along the coast of James's

and Hudson's Bays. Unlike the large grey goose, it can scarcely

be said that they incubate in a scattered and detached manner

over the whole extent of the wooded country. They rather pro-

ceed in large and united bands, keeping a lofty flight, and making

few stoppages until they reach the coast. On arrival there, abont

the beginning of May, they immediately commence feeding in the

salt marshes, on the soft white rooted grasses, continuing to do

so for a fortnight or three weeks, and at last becoming quite

plump, and capital subjects for the table. When fully in good

plight,they take their departure for mor« arctic regions,at nearly the

same time as the snow geese, not to appear again until they return

with their young broods in the month of September. These

smaller grey geese are killed in fewer numbers than the larger

species, on their passage to Hudson's Bay, which may be account-

ed for by their higher and more continuous flight, but once they

settle upon their feeding grounds the tables turn upon them, and

the slaughter committed in their ranks is wonderful, and would

sate the greatest Nimrod that ever waded swamp.

The Brant goose [Bernicla Brenta,) the Calliwappemaw of

the coast Crees, is but little looked after or cared for in Hudson's

Bay, being a small species, keeping out to sea on the shoals, and

towards lowest watermark, and aftbrding a dish not in high esti-

mation. Their arrival in the north is later than most of the

waders and palmipedes.

The snow goose, [Anser hyperboreus,) although it plays a less

conspicuous part in the interior of the country, where it seldom

alights except along the margins of the larger lakes and streams,
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becomes, from its consolidated numbers, tbe first and greatest

object of sport after the flocks alight in James's Bay. The

bavock spread throughout their ranks increases as the season ad-

vances, and their crowds thicken,, and even tbe Indian becomes

fatigued with the trade of killing. In the fall of tbe year, when

tbe flocks of young " wewais" or wavies as they are called are

numerous and on tbe wing between tbe low tide mark and the

marshes, or are following the line of coast southerly, it is no uncom-

mon occurrence for a good shot,between sunrise and sunset,to send to

bis lodge above a hundred bead of game. In such cases tbe hunter

is stationed in what is called a stand—a space from four to five feet

square,enclosed by willow twigs and long grass stalks—from which

be fires, with forms ofgeese or " decoys " set up a short distance in

bis front. The geese fly towards these, when be gives out their

peculiar call, and frequently be has bis wife or son, or grown-

up daughter, to load tbe discharged gun for him, while be fires

with the loaded.

These wavies or white geese form tbe staple article of food, as

rations to the men in James's Bay, and are the latest in leaving

the coast for southern climes—an event which takes place towards

tbe end of the month of September, although some weak broods

and wounded birds linger behind until the first or second week

in October. They are deliberate and judicious in their preparation

for their great flight southwards, and make their arrangements in

a very business-like manner. Leaving off" feeding in the swamps

for a day or more, they keep out with the retreating ebb tide,

retiring, unwillingly as it were, by steps at its flow, continually

occupied in adjusting their feathers, smoothing and dressing

themselves with their fatty oil, as athletes might for the ring or

race. After this necessary preparation the flocks are ready to

take advantage of the first north or north-west wind that blows,

and when that sets-in, in less than 24 hours the coast that bad been

covered patch-like by their whitened squadrons, and wildly reso-

nant with their petulant and incessant calls, is silent as tbe grave

—a deserted, barren, and frozen shore.

The friendly intercourse that exists between these geese and

the blue wavies, (^Anser or Chen coerulescens) has induced some

to suppose that they were merely varieties, which is a mistake.

Tbe young white wavies arrive from the north with their parents

without mixture of other geese, and they have nearly the same

white garb as the old birds, but with their heads of a dirty red-
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dish tinge, exactly as if they had been rubbed by the hair-dresser

with the red rust of iron ; and the bill, as is always the case with

the young of the feathered race, is tender, soft, and compressible.

On the other hand the A. coerulescens comes down upon the East-

main coast, also in perfectly distinct flocks, the young of a more

diffused blue colour, as well as being of smaller size. The full-

grown blue wavy is besides somewhat larger than the white, and

has its flesh most decidedly of a much fairer hue. In the spring,

James's Bay is frequently crossed by both species, as far north as

Capes James and Henrietta Marie, and occasionally two or three

of the blue may be observed in a large flock of the white on the

Albany or west shore. White again are seen mixed up to a cer-

tain extent with the full flocks of blue on the Eastmain. This is

not singular, their cry being almost the same and their habits

similar, and they are, it must be allowed, closely allied species.

According to Indian report, a great breeding ground for the

blue wavy is the country lying in the interior of the north-east

point of Labrador, Cape Dudley Digges. Extensive swamps and

impassable bogs prevail there ; and the geese incubate on the

more solid and the driest tufts dispersed over the morass, safe

from the approach of man, or any other than a winged enemy.

Neither fox nor wolverine can penetrate to them, nor pass over

the deceitful quick bogs to disturb their quiet.

The Anser Gamhelii, or white fronted goose, called by some

the laughing goose, is seldom seen in the southern part of Hud-

son's Bay. At York Factory they are less rare, but at Churchill

frequent enough. I am disposed to believe that this goose is

more an inhabitant of Central and Western America during the

winter months than of the eastern board. Proceeding northwards,

therefore, in the end of April and early part of May, it comes

upon the coast of Hudson's Bay towards York Factory, and is

scarcely seen in James's Bay. I have not been able to ascertain

whether any detachments are met with on the Atlantic coast of

Labrador. Do they not feed on the productions of dry downs, and

barren and rocky country, in preference to the swamp grasses and

algse ? On the Lower Columbia, and in Oregon or the Willa-

mette valley, they abound with other geese, sometimes in nearly

equal proportions, and the snow goose still delighting to keep the

sea coast, while the A. Gamhelii and the grey geese take to the

rivers and lakes of the interior. These are seldom frozen to

the southward of latitude 45°, and very severe weather only
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requires from this kind of game in that quarter a slight removal

of one or two degrees to the southward.

Of all the geese I have enumerated, the Anser ccerulescens, or

blue wavy, appears to be the least known in the settled and

civilized portions of North America. In May it frequents only

James's Bay and the Eastmain of Labrador, and it is probably the

case that its hatcrhing ground is on the north-west extremity of

that peninsula, and the opposite and scarcely known coast of

Hudson's Straits. In the autumn their bands, increased six or

sevenfold by the young, return by the same route, but where they

winter is the query. I have not seen them on the Columbia nor

on the north-west coast. Do they adopt the seaboard on a lower

latitude ? Are they to be found in winter retreat in Southern

California and Mexico ?

It is very difficult to form anything like an accurate idea of the

numbers of the various species of geese that have just been passed

under review. Of the quantity shot at particular points where

they become an article of provisions, we may arrive at a wide but

still a better estimate. Seventeen to twenty thousand geese are

sometimes killed by the Albany Indians in the autumn or fall of

the year, and ten thousand or more in the spring, making a total

for these coast Crees alone of at least 30,000

Not speaking so certainly of other natives, I would place

the Moose Indians as killins: at all seasons 10,000

Rupert's River natives 8,000

Eastmain and to the north, including Esquimaux 6,000

The Severn coast I cannot compute as yielding less than. 10,000

The York Factory and Churchill Indians, with Esquimaux

beyond, must dispose of. 10,000

Making a total of geese killed on the coast of. 74,000

As many geese must die wounded, and others are got hold of by

the foxes and wolverines, we may safely allow the total loss to the

flocks while running the fiery gauntlet as equivalent to 80,000. I

was at one time inclined to believe that two-thirds of this number

was, or might be, the proportion for the autumn hunt, but it is

probably nearer three-fourths, and we have thus 60,000 in round

numbers brought down from the newly-fledged flocks, as they

pass southernward along the bay. I have lately been informed

by an old and experienced hunter, that he believes that for every

goose that is killed, above twenty must leave the bay without
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scaith, aa although there is sometimes destruction dire among

some lots that approach the gun, and that feed in quarters fre-

quented by hunters, yet innumerable families of them alight on

remote and quiet feeding ground, remain there unmolested, and

take wing when the cold sets in, with their numbers intact. I

must allow the correctness of this remark, and the deduction to

be drawn from it is, that 1,200,000 geese leave their breeding

grounds by the Hudson's Bay line of march for the genial south.

Of the numbers to the westward along the arctic coast, that wend

their way to their winter quarters straight across the continent,

we can form but a very vague opinion, but computing it at two-

thirds or more of the quantity supposed to leave the eastern part

of the arctic coast, we cannot have less than two millions of

geese, composing the numerous battalions which pass over the

continent between the Atlantic and the Rocky Mountains, borne

aloft generally like the scud, and as swiftly hastened on, by the

force of the boreal blast.

I ought to observe that the Brant geese, Bernicla Brenta^ are

not included in the above estimate. They are pretty numerous

on the Atlantic coast, but are quite neglected by the Indians in

general of Hudson's Bay.

Two small species of south-west habitat, the Dendrocygna

Autumnalis and D.fulva never come north, as far as I know. I

have never seen the first, but have shot one out of a pair of the

latter on the banks of the Columbia, above Okanagan. This I

daresay is usually its limit to the north, and I believe it has never

been seen to the eastward of the great stony ridge. Neither of

these elegant little geese ever visit Hudson's Bay.

ARTICLE XXY

—

On the occurrence of Graptolites in the base

of the Lower Silurian. By E. BiLLlNGS, F.G.S., Ceological

Survey of Canada.

In an excellent work upon the Lower Silurian rocks of Bhst-

land in Russia, by M. Friedrich Schmidt,* the following

groups are made out and well authenticated by copious lists of

fossils from every division.

* Untersuchungen iiber die Silurische Formation von Ehstland Nord-

Livland und Oesel. Von Mag. Friedeick Schmidt. 8vo. pp. 250. "With

maps. Dorfrat, 1858.
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concretions. In some localities such as at Reval, Poddis, Chud-

leigh, and Narwa, it becomes a magnesian limestone.

In lithological characters it therefore resembles the Calciferous

sandrock, which, in the western or undisturbed portion of Canada,

abounds in magnesian strata ; and in the eastern, where it is ex-

panded to a great thickness by the addition of slates and sand-

stones holds much chlorite where partially metamorphosed. The fos-

sils cited by Schmidt are Orthis callifframma, 0. extensa, 0. parva,

0. ohtusa, Orthisina j)lana, Rhynconella nucella, and fragments

of trilobites of the genera Illsenus and Asaphus. In the lime-

stones of Point Levi and Phillipsburgh we have three species

scarcely distinguishable from 0. parva, 0. ohtusa, and 0. plana.

So far as we can judge from external characters H. nucella is a

Camerella, differing from C. calcifera in having the beaks closely

incurved. The aspect of the Calciferous Brachiopods, so far as

they are known, is more like that of the same group of fossils in

the Chloritic limestone of Russia than that of any other formation.

The Thonschiefer or clay slate lying next below the Chloritic

limestone is for us a most interesting formation, as it proves that

in Kussia there is (in or near the horizon of the Calciferous Sand-

rock) a Zone of Graptolites. It is described as a bituminous

clay-slate, or alum-slate, with no fossils except traces of Obolus

and an abundance of graptolites. Of these latter Schmidt iden-

tifies the following

:

Graptolithus Sedgewickii. (Portlock.)

G, serratulus. (Hall.)

Dictyonema flahelliformis. (Eichwald.)

It is not easy to identify species of graptolites, but with respect

to the above it should be borne in mind that G. serratulus is a

remarkable form consisting of two stipes diverging at an obtuse

angle ; and so Schmidt describes the Russian specimens. In New
York it occurs at Norman's kill, associated with another species of

the same type G. divaricatus. (Hall.) Schmidt may be wrong as

to the perfect identity of the species, but his description shows

clearly that his specimens must belong to the same group of grap-

tolites. G. Sedgewickii is found in Dumfrieshire in Scotland in the

Lower Llandeilo slates, far below the horizon of the Hudson River

Giou^.D.flahelliformis very closely resembles a Quebec species. Set-

ting aside all questions as to the identity ofthe species,it is an interest-

ing fact that a naturalist in Russia should find below rocks which

represent the limestones of the upper half of the Champlain group, a
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slate full of graptolites, at the same time, that evidence is accumu-

lating in Canada, which tends to prove the existence of graptolitie

slates associated with the Calciferous Sandrock.

On comparing the Lower Silurian of England with that

of America, it is found difficult to point out in the vast

column of the British strata, the horizon representing the

base of the limestones of the Champlain group. All that can be

said on this question is, that there are about twenty species of fos-

sils common to the Lower Silurian of the two countries, and that

they all occur in England in the upper half of the Llandeilo and in

the Bala group. None of them are found in the lower half. The

place of the Calciferous Sandrock would appear thus to be about

halfway down the immense depth of the Llandeilo formation. But

graptolites are found far below this level in England. The Skid-

daw slates for instance are described by Prof. Sedgewick, as, "A
group of vast thickness, and probably admitting of several subdi-

visions. In some of its upper beds a few graptolites and fucoids

have been found. Gi-enerally it is without a trace of fossils. It

is the supposed equivalent of the Longmynd Slate, {la) of the

Cambrian series.* These slates appear thus to be of the age of

the Lower Llandeilo. Yet they hold the following species of

graptolites.

G. sagitarius. (Hisimger.)

G. tenuis, (Portlock.)

G. latus. (Mr. Coy.)

Associated with these are compound graptolites allied to species

found at Quebec.f According to Prof Hall, G. sagitarius and

G. tenuis are found at Norman's kill along with G. serratulus in

slates which he considers to belong to the Hudson Biver group.

I fancy that no British Geologist would think of placing the

Skiddaw slates at the top of the Lower Silurian.

Again in the lowest slates of the Llandeilo, near the Stiper

Stones in Shropshire G. geminus, G. pristis, and G. Murchisonii

occur associated with Theca simplex (Salter), a species scarcely

distinguishable from a Theca of which I have specimens from the

Dikellocephalus sandstone of Wisconsin. These slates belong to

tlje very base of the Lower Silurian, and repose upon the Lingula

* British Palaeozoic Fossils. Intr. p. xxi.

t See Salter's note " On new fossils from the Skiddaw Slates." Geo-

logist, Vol. 4., p. U.
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Flags at the Stiper Stones, the true Primordial Zone as recognized

in England.* G. geminus as I understand occurs in Sweden in

the upper part of the Lower Silurian. G. pristis ranges through

the whole formation in different countries, and I believe that

G. MurcMsonii has a similar extended vertical distribution. A
species occurs in the slates of the Quebec group which is clearly

allied if not identical with G. geminus. On comparing the

works of the different authors it will be seen that other species

are identified as having not only a great geological but a wide

geographical range. It would appear thus that graptolites cannot

always be relied upon to show that exposures of rock widely sepa-

rated from each other are either of a different or of the same age.

In the Primordial Zone of Bohemia no graptolites have been

discovered. Of the genus Dictyontma one species D. sociale

(Salter) occurs in the Lingula Flags in England, but none of the

ordinary graptolites have (unless very recently) been observed in

that formation. In Sweden Dictyonema flabelliformis and agrap-

tolite which Barrande says has " an appearance analogous to that

of G. pristis'^ occurs in the slates of Andrarum, in Angelins

Regio B. in the true Primordial Zone. It would appear from

all this that graptolites are rare in the Primordial Zone and that

they abound in every stage of the second Fauna being most nu-

merous in slaty rocks and rare in limestones and sandstones,f
As to their value in identifying strata Barrande observes that

as " in general they consist of forms very similar in appearance

it is difficult to distinguish them especially when found in frag-

ments. The study of the family is not sufficiently advanced to

enable us to recognise with certainty among its types those which

may characterise exclusively each one of the three faunae of the

Silurian. "J

I have prepared the above observations in order to show that

the occurrence of graptolites in rocks so ancient as those of the

Quebec group is not inconsistent with what we know of their geo-

logical range in other countries and consequently that we are not

compelled to refer all the slates in which they are found in North

America to the Hudson Biver group.

* See Sir R. I. Murchison's 3rd Ed. of Siluria, pp. 39. 50. *

t See Barrande's Parallele entre les depots Siluriens de Scandinavie et

de Boheme, p. 44. And also ANGELi>fS " Palceontologia Scandinavicay"

p. IV.

t Documens anciens et nouveaux sur la fauna primoi'diale et le systeme
Taconique en jimSrique, par M. J. Barrande, Bui. Geo. Soc. France.
2e Series, Vol. 18, p. 288.
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ARTICLE XXVI.

—

A short review of the Sylviadce or Wood-

WarUersfound in the vicinity of Montreal. By H. G. Vennor.
(Presented to the Montreal Natural History Society)

Among the many families of birds visiting us during the sum-

mer months, and enlivening our woods and orchards with their

songs, none are more interesting, agreeable, or useful than the

subjects of our present review. Excepting the humming-bird,

we find among them the most diminutive of the feathered tribes.

Yet, small and insignificant as these tribes may seem to be, they

are designed by Providence to fill an important sphere in Nature.

If it were possible to strike them ofl* the list, and to leave their

post vacant, we would soon find out to our loss that a great blank

existed. The chorus of our woods would have lost its charm, and

would resemble a grand piece of music, with the lower-toned, and

connecting notes taken away. Thus leaving disconnected strains,

truly beautiful and sweet in themselves, but, by being disconnected,

having lost their charm.

Who can stroll through our woods during spring without being

struck by the grand chorus produced by many sweet-noted song-

sters ? But, let him analyze this swelling chorus, and it will be

found that the sweet warble of the tiny warblers connecting the

rich notes of the tanager, red-bird, thrush, and robin, forms

the gentle swell that is so pleasing. This, however, would only

be a mere loss of music ; worse eflfects would follow. Soon our

groves and forests would have lost their green fresh looks, and

our orchards would have ceased to be^' fruit ; and for this reason

—

there exist around all vegetation hosts of minute insects that, left

unmolested, would soon spread devastation through the vegetable

kingdom. Myriads of these insects f^ill a prey to the thrushes

flycatchers, and swallows, but myriads more lurk and lie con-

cealed beneath the bark, and under the leaves of the trees where

neither thrush nor flycatcher could reach them. To this post,

or sphere of usefulness, the true warblers are confined. With

their bills they probe every crack and crevice of the bark, with

their quick eye they glance over and under every leaf.

Think of the amount of good accomplished by even one of these

birds in the capture of a parent insect, ready to deposit its eggs;

it at least equals the destruction of a thousand caterpillars. The

following is the general form of bill :—Slender, straight, and awl

shaped ; higher than wide at the base, and furnished with bris-

tles ; lower mandible straight. It is curious to watch some of
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these little birds when on first alighting they commence with the

lower branches, and so course their way upward into the tree,

searching every nook and corner as they run along. Every now

and again by a gentle warble, he lets us know in what direction

he is in. Their habits vary considerably in the different species,

but in general they frequent woods, groves, and orchards, and

subsist on the small insects found among the leaves and beneath

the bark of the trees. Some writers have called the warblers a

timid and retiring group, but we should say that what looks to be

a timid hiding disposition is nothing more than an eager search

after their food, in and out amongst the thick foliage of the trees.

Instead of being timid, most of them are known to be of a bold

and pugnacious disposition. Some of them are decked in the

liveliest colors, while others are arrayed in sombre hues. The

warblers in general make but a short stay in the Southern States

on their way north to breed, so that little can be studied of their

habits in that quarter. Here, however, we have abundant oppor-

tunity of watching their movements and manner of breeding.

We also have a few warblers that pass us early in spring on their

way to grounds further north, most of these breed partially here,

but their proper breeding-places, as we have before stated, are far-

ther to the north. In general their migratory movements are

very quiet, swift, and seldom are observed.

Many of these birds are indeed charming songsters, but I think

we may safely say that the majority have hardly any song ; or at

any rate only a few low notes uttered in a monotonous manner.

These latter however are by no means to be despised, nor are

their notes unpleasant. All the warblers are migratory here.

When Spring with her genial breath has warmed into life the

hosts of insects which have been dormant during the winter, Pro-

vidence has wisely ordered the return of these birds to keep these

insects in check ; again in autumn when the insect tribes begin

to diminish and no longer require to be kept in check, these use-

ful birds speed their way to other climes.

Some of the flycatchers approach very near to the warblers in

their general habits, seeming only to dift'er in shape of bill, that

being the same as in the other species of flycatcher. In like man-

ner the warblers in some of their species resemble the flycatchers

in habits, but also dift'er in form of bill. For this reason there has

been and still exists a great deal of difficulty in drawing a definite

line between the warblers and flycatchers. Nature seems to
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delight in joining her various tribes, by, as it were, intermediate

species, thus beautifully and skilfully blending- one form of struc-

ture with another. Audubon in his first genus of warblers, has

classed together these intermediate forms, under the title of fly-

catching warblers. Of these we shall say something in the pro-

per place.

The more we look into the habits of these little birds the more

are we impressed, with their adaptedness to their position. They

are indeed an important wheel in the gigantic machinery of Nature.

Audubon has divided this family into five genera, as follows :

—

1st. The Flycatching warblers. . . . Myiodioctes.

2nd " Wood " Sylvicola.

3rd " Ground '^ Trichas.

4th " Swamp " Helinaia.

5th " Creeping " .... Mniotilta.

These five genera include all the wood-warblers known. It

is now ours to enumerate as far as possible the species that breed

or only visit here. Perhaps it will be as well to state here that

although we are only taking notice of the wood-warblers or true

warblers, another family of warblers exists, which although differ-

ing materially from the one now before us yet partakes somewhat

of its characters. I refer to Audubon's family Sylvianse, which

includes the genus Regulus or crested wrens, and the Sialia or

blue-birds. It is sufficient here to state that both these genera

are represented in this vicinity. But to return, the first group of

wood-warblers which claims our attention is that of the flycatch-

ing wood-warblers. The birds of this group are very nearly allied

to the flycatchers, in their manner of catching their prey, also

somewhat in form of bill, but their other habits andg-eneral forma,

tion class them among the warblers. The Canada flycatching

warbler [Myiodioctes Canadensis^ Lath.) is the sole representative

of this group, I think I may say, in Lower Canada. This is truly

a northern warbler, never migrating south of Pennsylvania. The

majority breed even farther north than Montreal or Quebec, and

it is only in spring they may be seen around our mountain ; dur-

ing the warm season they are never met with, and it is for this

last reason I consider them to breed further north. However, it

is only where the surrounding country is hilly, where the low

woods or shrubbery grow in a tangled interwoven mass, where the

trickle of the streamlet is heard as it flows laughingly amongst
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the tall rank grass, that this warbler delights to dwell ; there only,

his nest may be seen suspended over the running brook, and his

song, simple but not unmusical, heard in all its mellowness. Here

he may be seen sitting beside his loved partner, and pouring into

her ear notes of joy and love. Here, again, he is seen running

along the branches, searching under every leaf, and into every cre-

vice to secure some dainty morsel for his clamorous young. Some-

times he leaves the tree for an instant in pursuit of some favorite

insect in the manner of a flycatcher. This flycatching warbler,

truly seems to be as a link placed by Nature between the warb-

lers and flycatchers ; thus allowing no sudden change of form or

habits. The migratory movements of this and indeed of all the

warblers are very retiring and are seldom seen. This species has

been seen in New Brunswick, Nova Scotia, Newfoundland, and

also in the country of Labrador. In all of these places it seems

likely it breeds.

Specific characters, (Wilson) ;—»This species is four and a half

inches long and eight in extent; front black; crown dappled

with small streaks of grey and spots of black ; line from nos-

tril to around the eye yellow ; below the eye a streak or spot of

black descending along the sides of the throat, the breast being

marked with a broad rounding band of black composed of large

irregular streaks ; black wings and tail cinereous brown ; vent

white ; upper mandible, dusky ; lower, flesh coloured ; legs and

feet the same ; eye hazel. The female differs only in having the

spots on the breast of a fainter hue.

The next group is much more largely represented in this neigh-

bourhood, viz., the wood-warblers, birds of this genus are con-

fined for the most part to the forests, orchards, hedges. They are

in fact more useful to man than any of the other genera.

The Yellow-poll wood-warbler [Sylvicola cestiva^ Wilson)

—

We have naturally taken this bird first, from its abundance, and

also on account of its being so well known. Indeed we need only

place its name on the list, without any remarks on its habits as

they are so common.

It may be found in every garden in the city that is of any size,

helping to rid the plants of vermin. Its nest may sometimes be

found in the low bush, at others atnong the topmost branches of

the maple, materials of nest generally flax, hemp, or cotton.

Among the many birds imposed upon by the cow-bunting is

this little species, and it is remarkable the amount of ingenuity
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displayed by it in baffling the purposes of its torm enter. Accord-

ing to Nuttall's account, this bird when a foreign Qgg has been

deposited in her nest, at once builds a second flooring thus making

two stories, the cow-bunting's ag^ with her own being buried in

the lower story. She then lays her complement again, and gene-

rally proceeds without further molestation. But nests have been

found three stories high thus showing her great perseverance.

The following characters are all that are necessary. Color of the

whole at first sio-ht of a rich ofolden vellow, but the back is a little

greenish, and the tips of the wings brown ; length five inches

;

extent seven inches.

The Chestnut-sided Warbler {Sylvicola ictrocepkala, Lath.)

This delightful warbler, is one of the first seen in spring, as he

darts in and out among the spreading branches of the bass-wood

tree. Mountainous country is his favorite place of resort; seldom

is he seen about orchards or gardens ; being extremely sliy, but

not exactly timid. His notes resemble those of the preceeding

species, but are not so loud. Among the many songsters on

which nature has lavished her colours, few are there that can

show a plumage as neat and diversified as that of the present

species. He is more abundant during spring than at any other

time ; few individuals breed here. The front and top of our

mountain is a favorite place of resort for this bird. It

appears that Audubon ransacked the borders of Lake Ontario,

and those of Lakes Erie and Michigan, without once meeting with

this species. He gives very little account of its habits, as he so

seldom met with it ; nor could he find any person at that time,

that was any more fortunate than himself. It is a pity that

Audubon did not take a tour round in this direction, where he

could have easily noted their habits.

Specific characters, (Wils.)—Length five inches, extent seven

and three quarters. The front line over eye and ear feathers is

pure white ; upper part of the head, brilliant yellow; the lores

and space immediately below, are marked with a triangular patch

of black ; the back and hind head is streaked with gray, dusky,

black, and dull yellow; wings black; primaries edged with pale

blue; coverts broadly tript with yellow; secondaries, broadly

edged with the same; tail, black, forked, and edged with ash;

from the extremity of the black, at the lower mandible, on each

side, a streak of deep reddish chestnut descends along the sides

of the neck and under the wings, to the root of the tail ; the rest

Can. Nat. 2 Vol. VL No. 5.
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of the lower parts are pure white ; legs and feet ash ; bill, black

;

irides, hazel. Female, hind head much lighter yellow, and the

chestnut on the sides is considerably narrower, and not of so deep

a tint.

The Yellow-crowned wood-warbler {^Sylvicola covnata^ Lath.)

—This is another lively and beautiful little warbler, and is, we

are happy to state, a regular visitor to our island. Like the

preceding, however, they are most numerous during spring, as

they pass northward ; a few breed in our mountain. Though

most of the warblers are extremely unsocial in their habits, this

is an exception ; they may be seen flying from tree to tree in com-

pany, chattering, one to another, as they roam among the

branches. As is the case with the majority of the wood-warblers,

it prefers low shrubbery to the higher trees ; sometimes, however,

it may be seen skipping about among the blossoms of the maple

tree, in search of its favorite insects. It fixes its nest generally

on a branch a few feet from the ground. It is an expert fly-

catcher, and also devours great numbers of caterpillars. This

species and the preceding are truly useful scavengers in our

woods and forests. It indeed very much resembles the fly-

catchers. Wilson says: "Though the form of the bill of this

bird obliges me to arrange it with the warblers, yet, in its food

and all its motions, it is decisively a flycatcher." Seldom is it

seen very deep in the woods ; the roadside, the garden, and

orchard, are his favorite resorts. They are by no means timid,

but let you approach very close to them. Labrador seems to be

a favorite summer resort for many of our warblers ; this species

breeds there abundantly. The nest is generally lined with

feathers and hair. Their notes are not worthy the name of song,

they are nothing more than a twitter, as they fly from bough to

bough. The snapping of their bill may be heard at a considerable

distance.

Specific characters, (Wilson.)—This species is five inches and a

half long and eight inches broad ; whole back, tail-coverts, and

hind head, a fine slate colour, streaked with black ; Crown, sides

of breast, and rump, rich yellow ; wings and tail black ; the

former crossed with two bars of white
; the three exterior feathers

of the latter spotted with white ; cheeks and front, black ; chin

line over and under the eye, white; breast, light slate, streak-

ed with black, extending under the wings ; belly and vent, white

;

latter spotted with black ; bill and legs, black.
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The Bay-breasted wood-wai bier, {Sylvicola Caste «ea, Wilson.)

—This warbler is naiich rarer here than the preceding species, and

very few individuals breed in our vicinity. It is very rare all

through the U. S., and from all accounts must breed farther

north. Likely thay breed in Newfoundland and Labrador. Low
thickets and tangled shrubbery are favorite resorts of this species

;

sometimes they are to be seen running along fence-rails, search-

ing every crevice and hole for their prey. This species, not

being mentioned by any European naturalist, must be foreign to

that continent.

Specific characters,(Wilson.)—Length of this species,five inches;

extent, eleven ; throat, breast, and sides under the wings, pale

chestnut, or bay ; forehead, cheeks, line over, and strip through

the eye, black ; crown, deep chestnut ; lower parts, dull yellowish

white; hind head and back, streaked with black, in a grayish

buff ground ;
wings, brownish black, crossed with two bars of

white ; tail, forked, brownish black, edged with ash, the three

exterior feathers marked with a spot of white in inner edges

;

behind eye is a broad oblong spot of yellowish white. Female

has much less of the bay color on her breast. Bill, black ; irides,

hazel.

The black-poll wood-warbler, [Sylvia striata, Lath, and

Wilson.)—We have now before us a plain plumaged, but neat

bird. He seems, like the yellow-crown warbler, to hold an inter-

mediate place between the flycatchers and warblers, having the

manners of the former, and the form of bill of the latter. They

are rare around this city. Thickets are their favorite breeding

places, as they there find their favorite food, and are safe from all

intrusion. It may sometimes be seen among the branches of the

tallest trees, and while there, their notes are so low, that they can

scarcely be heard from below, Labrador is again a favorite

breeding place for this species. I have not heard of a specimen

being shot for the last three years.

Specific characters.—Length, five and a half inches; extent,

eight and a half; crown and hind head, black ; cheeks, pure

white; from each lower mandible runs a streak of small black

spots; those on the side larger; the rest of the lower parts, white;

the wing, black, edged with ash; first and second row of co^^erts,

broadly tipt with white; back, ash, tinged with yellow ochre,

and streaked laterally with black ; tail, black, edged with ash,

the three exterior feathers, marked on the inner webs with white

:
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bill, black above, whitish below, furnished with bristles at the

base : iris, hazel ; legs and feet, reddish yellow. Female differs

very little from male.

The black-throated blue wood- warbler, (Sylvicola Canadensis,

Lath, and Wilson.)—This delightful little warbler is exceedingly

rare in Lower Canada. Although nothing of a songster, his

colours are very bright and rich, and his plumage in general

neat. A small chirp is all that is heard from him, as he flies

from bush to bush. This warbler is seldom met with in our

vicinity ; one was shot here some four years ago, and I have not

heard of any having been seen since. Our museum has a very

good specimen of this rare bird. Certainly they do not breed

here regularly, if at all, a stray individual may sometimes remain,

to rear its brood on our mountain, but not often. Audubon

traced this warbler, through the upper parts of the State of New
York, into Maine, the British Provinces, and the Magdalen

islands, in the bay of St. Lawrence. According to his account,

the nest is usually placed on the horizontal branch of a fir tree,

seven or eight feet from the ground ; nest composed of slips of

bark, mosses and fibrous roots, lined with fine grass, and an inner

lining of feathers. When this warbler is feeding among the

branches of a tree, one can hear quite distinctly the snapping of

his bill, as he pursues the insects from twig to twig. He is

extremely active, but as we have mentioned before, no real song.

Not even during the pairing season, does his note become more

musical. Before dismissing this interesting bird, I may be allowed

to quote a few lines Wilson has written respecting it. He says :

"It is highly probable that they breed in Canada; but the

summer residents among the feathered race, on that part of the

continent, are little known or attended to. The habits of the bear,

the deer, and beaver, are much more interesting to those people

and for a good substantial reason, because more lucrative ; and

unless there should arrive an order from England, for a cargo of

skins of warblers and flycatchers, suflScient to make them an

object worth speculation, we are likely to know as little of them

hereafter, as at present."

Specific characters.—Length, four and a half inches; extent,

seven and a half; the front and upper part of the head, is a fine

verditer blue; the hind head and back, of the same colour, but

not quite so brilliant; a few lateral streaks of black mark the

upper part of the back ; wings and tail, black, edged with sky
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blue ; the three secondaries next the body edged with white, and

the first and second row of coverts also tipt with white; tail

coverts, large black, also broadly tipt with blue, so as to appear

nearly wholly of that tint ; sides of the breast, spotted or streaked

with blue ; belly, chin, and throat, pure white ; the tail is forked
;

the five lateral feathers on each aide with each a spot of white

;

the two middle more slightly marked with the same ; from the

eye backwards extends a line of dusky blue ; before and behind

the eye, a line of white ; bill, dusky above, light blue below ; legs

and feet, light blue. (Wilson.)

The black and yellow wood-warbler, (Sylvicola maculosa^

Lath.)—Few of the warblers are so highly gifted as the species

now before us. His varied and beautiful plumage, his sweet, soft

warble, his lively habits, and his general usefulness, all tend to

interest every beholder. He cannot be said to be common with

us; some, no doubt, always breed here, but the majority go

farther north. Low woods are his favorite resorts ; there he may
be heard singing to his beloved partner, from sunrise to sunset

;

there you may see his tiny nest. The motions of this bird are

quick and interesting. Suddenly his song ceases, and he darts

forth from the thick foliage of the maple, and remains poised,

with quivering wings, before a cluster of blossoms, every now and

again darting into them, after some favorite insect. Again he

returns to the tree, and with spread tail and drooping wings

commences his search among the leaves, seeming to try and show

off" his beauty to the best advantage. He makes no clicking

sound with his bill, while feeding. His nest is always placed in

the thickest part of the foliage, and is seldom seen. Audubon

says the eggs are five, rather elongated, and white, with reddish

spots on the larger end. Our Museum of Natural History con-

tains a good specimen of this pretty species.

Specific characters.—Length, five inches; extent, seven and a

half inches ; front, lores, and behind the ear, black ; over the eye,

a fine line of white, and another small touch of the same imme-

diately under; backj nearly all black; shoulders, thinly streaked

with olive ; rump, yellow ; tail coverts, jet black ; inner vanes of

the lateral tail feathers, white, to within half an inch of the tip,

where they are black; two middle ones, wholly black; whole

lower parts, rich yellow, spotted from the throat downwards with

black streaks; vent, white; tail, slightly forked; wings, black,

crossed with two broad transverse bars of white; crown, fine

ash ; legs, brown ; bill, black. Female like male, but smaller.
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The Blackburnian wood-warbler, (Sylvicola Blackburnice,

Lath.)—A person seeing this little warbler engaged among the

branches securing his food, would at first sight take him for the

American redstart, as he much resembles this little flycatcher in

his movements among the branches.

Perhaps as you stand by you see him emerge from the thick

foliao-e of some tree after a fluttering insect ; he returns, and for

a time you lose sight of him, but soon again your eye is attracted

to another spot by his bright colour, and there he is, running in

and out among the branches, prying into every crevice and hole,

that may be in the branch. On first hearing his song you will

not believe that the notes you hear proceed from that small

orange coloured bird high up among the branches, so loud are

they in comparison with his size. His notes are five or six in

number. It is rare in Lower Canada, not so much so in Upper

Canada. This warbler is found in Labrador and Newfoundland.

Its nest has been found in this last mentioned place, but it likely

breeds in both places.

Specific characters.—" Length, four and a half inches ; extent

seven inches; crown, black, divided by a line of orange; the

black again bounded on the outside by a stripe of rich orange

passing over the eye ; under the eye, a small touch of orange

yellow ; whole throat and breast^ rich fiery orange, bounded by

spots and streaks of black; belly, dull yellow, also streaked with

black; vent, white; back, black, skirted with ash; wings the

same, marked with a large lateral spot of white ; tail, slightly

forked ; the interior vanes of the three exterior feathers white
;

cheeks, black ; bill and legs, brown ; the female is yellow where

the male is orange ; the black streaks are also more obscure

and less numerous." "Wilson.

The pine-creeping wood-warbler, [Sj/lvicola pinus, Wilson

and Lath.)—This trim httle warbler seems nearly allied to the

certhial-creepers ; he is generally known as the creeping warbler.

Like the creepers it may often be seen ascending the larger

branches of trees, scraping and hopping against the bark to

frighten out the lurking larva. It is only where pine trees abound

that this warbler may be seen in any great numbers. They pre-

fer lowlands to mountainous countries. For this and other un-

known reasons, they are seldom met with in this neighbourhood.

In the western Province they are not rare. The Museum of

Natural History here, contains a very neat specimen of the male
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bird. I believe be was sbot bere some time ago. Sometimes

tbey pursue insects on tbe wing, but only as an exception to tbe

general rule. Tbis species diflers from tbe majority of tbe war-

blers, in flying and associating in flocks. As far as we can learn,

tbey bave not been seen at Newfoundland nor Labrador. Tbe

Soutbern States seem to be tbeir general breeding ground. Tbe

following is from AVilson :
" Tbe food of tbese birds is tbe seeds

of tbe pitcb pine, and various kinds of bugs. Tbe nest accord-

ing to Mr. Abbot, is suspended from tbe borizontal fork of a

brancb, and formed outwardly of slips of grape-vine bark, rotten

wood, and caterpillars' webs, witb sometimes pieces of bornets'

nests interwoven ; and is lined witb dry pine leaves, and fine

roots of plants. Tbe eggs are four, wbite, witb a few dark brown

spots at tbe great end."

Specific cbaracters.—" Lengtb, five and a balf incbes ; extent,

nine incbes ; tbe wbole upper parts are of a ricb green olive

;

tbroat, sides and breast, yellow ; wings and tail, brown witb a

sligbt cast of blueisb ; tail, forked ; middle of tbe belly and vent

featbers, wbite. Tbe female is brown, tinged witb olive green

on tbe back ; breast, dirty wbite, or sligbtly yellowisb. Tbe bill

in botb is truly tbat of a warbler, and tbe tongue slender, as in

tbe Motacilla genus, notwitbstanding tbe babits of tbe bird."

Wilson.

Tbe genus Tricbas or ground-warbler, is represented bere by

two species only. Tbeir babits are very retiring and secret ; so

mucb so, that tbeir migratory movements are seldom noticed.

Swampy land and tangled tbickets are tbeir places of resort; sel-

dom are tbey seen bigber tbau tbe top of a low busb, but often

down amonof tbe roots and lower brancbes. In sucb situations

tbey quietly but actively pursue tbeir avocations. Tbe nest is

placed near tbe ground, and generally amongst tbe tangled

roots.

Tbe Mourning ground-warbler, (Sylvicola Philadelphia,

Wilson.)—It is to be regretted tbat so little is known concerning

tbis beautiful little bird's babits. He is very retiring but not

timid; lives and rears bis little family in low swampy marsbes.

As an exception, I bave found bim sometimes on our mountain,

near a swamp at tbe east end. I bave also seen tbe young birds

on tbe mountain, and know, tbey breed tbere. Few birds are

more beautiful in respect to plumage, yet in song be decidedly

ranks as inferior to most of tbe warblers.
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Specific characters.—" Length, five inches ; extent, seven ; the

whole back, wings and tail, are of a deep greenish ohve ; the tips

of the wings, and the centre of the tail feathers excepted, which

are brownish ; the whole head is of a dull slate colour ; the breast

is ornamented with a sino;ular crescent of alternate transverse

lines of pure glossy white, and very deep black ; all the rest of

the lower parts are of a brilliant yellow ; the tail is rounded at

the end ; legs and feet, a pale flesh colour ; bill, deep brownish

black olive, lighter below; eye, hazel." Wilson. The other

species is the Maryland ground-warbler, (^Sylvicola Trichas,

Lath.)—It is to be found in the same situations as the former

species. Its simple note may be heard among the tangled

shrubbery of low watery situations. The nest is formed in the

ground among the roots of the bushes ; this it arches over, leaving

a small hole for an entrance ; the eggs are five, white, with

touches of reddish brown. It seems to be pretty common

through all the United States. Around the swampy thickets of

Maryland it is exceedingly abundant. The only place in the

vicinity of our city in which I have seen this bird, is a small

bushy swamp on the Lachine railway, beside the aqueduct road.

In this place they breed, returning south as early as the middle

of August. They only raise one brood here. Insects and larvae

are their general food. The song or rather the notes of this bird

are confined to a simple but not disagreeable twitter.

Specific characters.— '' Length, four and three quarter inches;

extent, six and a quarter inches ; back, wings and tail, green

olive, which also covers the upper part of the neck, but approaches

to cinereous on the crown ; the eyes are inserted in a band of

black, which passes from the front on both sides, reaching half

way down the neck ; this is bound above by another band of

white, deepening into light blue; throat, breast and vent, brilliant

yellow; belly, a fainter tinge of the same colour; inside coverts

of the wings also yellow ; tips and inner vanes of the wings,

dusky brown ; tail, cuneform, dusky, edged with olive green ;

bill, black, straight, slender, of the true motacilla form, though

the bird itself was considered as a species of thrush by Linnseus,

but removed to the genus motacilla by Melin ; legs, flesh-colour-

ed ; iris of the eye, dark hazel. The female wants the black band

through the eye, has. the bill brown, and the throat of a paler

yellow." Wilson.

The fourth genus Helinaia or Swamp-warblers, is represented
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here by a single species. Indeed I was about setting it down as

having no representatives here, when I accidentally fell upon this

little species. It is the Nashville swarap-warbler, {Sylvia rubri-

capilla, Wilson.) This is a beautiful and interesting little bird
;

rare in our neighbourhood. Like the birds of the last genus,

they are found only in low swampy grounds, and feed in much

the same manner. The point of difference between the two

genera, is chiefly in the form of bill, which in the present genus

is much longer and of a slenderer form. A few years ago the

Nashville warbler was not so rare on our mountain as at present.

His notes are very singular, much resembling the breaking of

small twio-s. The female I have never seen, nor have their nests

ever been discovered here. The specimens shot by Wilson were

procured near Nashville.

Specific characters.—"Length, four inches and a half; extent,

seven inches ; the upper parts of the head and neck, light ash, a

little inclining to olive ; crown, spotted with deep chestnut in

small touches ; a pale yellowish ring round the eye ; whole lower

parts, vivid yellow, except the middle of the belly, which is white
;

back, yellow olive, slightly skirted with ash ; rump and tail

coverts, rich yellow olive; wings, nearly black, broadly edged

with olive ; tail, slightly forked, and very dark olive ; legs, ash
;

feet, dirty yellow; bill, tapering to a fine point, and dusky ash
;

no white on wings or tail ; eye, hazel." Wilson.

The fifth genus Merioiilla or creeping-warblers, contains only

one species, and it is very abundant with us during spring. The

term creeping, explains the diff'erence between this and the pre-

ceding genera. This species is the black and white creeper^

[Sylvia varia, Lath.) A person who is taking an early stroll over

the brow of our mountain, on a spring morning, cannot but help

hearing often repeated a sharp twee-a-tvvee-a-twee, which from its

singular shrillness strikes his attention. Looking round to try

and discover the creature which emits these sounds, he sees de-

scending the large trunk of a tree, a small bird of striped plumage,

and busily engaged in gleaning the bark of all injurious insects.

Seldom is this bird seen among the smaller branches of the tree,

but nearly always on the large branches and trunks. Its tongue

is beautifully adapted to its purpose, being long and horny, and

of course, therefore, better fitted for extracting insects from be-

neath the bark of trees than for excelling in song ;
" as the

hardened hands of the husbandman are better suited for clearing
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the forest or guiding the plough, than dancing among the keys

of a piano-forte. Which of the two is the most honourable and

useful employment is not difficult to determine. Let the farmer,

therefore, respect this little bird for its useful qualities, in clearing

his fruit and forest trees from destructive insects, though it cannot

serenade him with its sono;."

A beautiful account of this little species may be found in

Audubon's works.

Specific characters.—" Length, five and a half inches ; extent,

seven and a half inches ; crown, white, bordered on each side

with a band of black, which is again bounded by a line of white

passing over each eye ; below this is a large spot of black cover-

ing the ear feathers ; chin and throat, black ; wings, the same,

crossed transversely by two bars of white ; breast and back,

streaked with black and white ; tail, upper, and also under co-

verts, black, edged and bordered with white; belly, white ;
legs,

and feet, dirty yellow ; hind claw the longest, and all very sharp

pointed ; bill, a little compressed sidewise, slightly curved, black

above, paler below ; tongue, long, fine pointed, and horny at the

extremity." Wilson.

The female has not the black on the throat.

ARTICLE XXVII.

—

Additional notes on Aboriginal Antiquities

found at 3Iontreal.

(Read before the Natural History Socieixj of Montreal.)

Since the publication of my former paper on this subject,^ the

excavations on the site of the ancient Indian villa'^^e, desciibed in

that paper, have proceeded to completion, and now the whole of

the superficial layer of sand having been removed, the spot has

forever lost its original contour and appearance, and little proba-

bility remains of farther discoveries. Througliout the past year

the progress of the work has been carefully watched, and special

excavations have been made in the more promising places. By
these means many additional objects have been obtained, some

of them of much interest. Mr. E. Murphy, of this Society, has

also aided in the work of exploration, and has accumulated a

large collection ; and I am indebted to Mr. Dand, the overseer in

* Canadian Naturalist, vol. 5, p. 430.
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charge of the workmen, for several specimens, as well as for

pointing out some of the more interesting spots for explora-

tion.

The additional facts obtained do not induce me in any way to

modify the statements of my former paper respecting the cer-

tainty of this having been the site of an ancient Indian village,

and probably of that mentioned by Cartier under the name of

Hochelaga. These conclusions are indeed strengthened by the

observations more recentlv made.

The space in which the remains occur extends from Mansfield

Street to a little west of Metcalfe Street in one direction, and in

the other from a little south of Burnside Place to within 60

yards of Sherbrooke Street. In this limited area, not exceeding

two imperial acres, twenty skeletons have been disinterred within

twelve months, and the workmen state that many parts of the

ground excavated in former years was even more rich in such

remains. Hundreds of old fire places, and indications of at least

ten or twelve huts or lodges have also been found, and in a few

instances these occur over theburial places, as if one generation

had built its huts over the graves of another. Where habitations

have stood, the ground is in some places to the depth of three

feet, a black mass saturated with carbonaceous matter, and full of

bones of wild animals, charcoal, pottery, and remains of imple-

ments of stone or bone. Farther, in such places the black soil

is laminated, as if deposited in successive layers on the more

depressed parts of the surface. The length of time during which the

site was occupied, is also indicated by the very different states of

preservation of the bones and bone implements; some of those

in the deeper parts of the deposit being apparently much older

than those nearer the surface. Similar testimony is aftorded by

the great quantity and various patterns of the pottery, as well as

by the abundance of the remains of animals used as food,

throuo-hout the area above mentioned.

All these indications point to a long residence of the abori-

gines on this spot, while the almost entire absence of articles of

European manufacture in the undisturbed portions of the ground,

implies a date coeval with the discovery of the country. The

few objects of this kind found in circumstances which prevented

the supposition of mere superficial intermixture, are just sufficient

to shew that the village existed until the appearance of Europeans

on the stage. Other facts bearing on these points will appear in
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this respect very strongly with No. 4. Either the cranial type of the

Hochelaga tribe presented within itself much greater diversities

than those indicated by Prof. Wilson's averages, or the individuals

whose remains have been found, belonged to more than one tribe.

In either case a much larger number of skulls would be required

to give satisfactory data for comparison ; and it would then per-

haps be possible to eliminate abnormal forms and those which

mio'ht be of foreisfn orio-in. Nor must the consideration be

omitted, that in a central locality, at the confluence of two great

rivers, and at a time when Hochelaga may have been the point

of union of various tribes, giving way before the inroads of the

Iroquois and Hurons, its population may have been of a very

mixed character.

The following remarks on the deformed skull noticed above,

are from a paper by Dr. Wilson, in the Canadian Journal of

September

:

" In an interesting paper on " Aboriginal Antiquities recently

discovered in the Island of Montreal," published by Dr. Dawson

in the " Canadian Naiuralint^'^ he has given a description of one

female and two male skulls, found along with many human bones,

at the base of the Montreal Mountain, on a site which he identifies

with much probability, as that of the ancient Hochelaga, an Indian

Village visited by Cartier in 1535 ; and which he assigns on less

satisfactory evidence to an Algonquin tribe. Since the publica-

tion of that paper, my attention has been directed by Dr. Dawson

to two other skulls, a male and female, discovered ( n the same

spot, both of which are now in the Museum of McGill College?

Montreal. One of these furnishes a still more striking example of

a cranium greatly altered from its original shape subsequent to

interment. It is the skull of a man about forty years of age, ap-

proximating to the common proportions of the Iroquois and Al-

gonquin cranium, but with very marked lateral distortion, accom-

panied with flattening on the left, and bulging out on the right

side. There is also an abnormal configuration of the occiput,

suo'gestive at first sight, of the effects produced by the familiar

native process of artificial malformation. This tends to add, in

no slio-ht deizree, to the interest which attaches to the investio;a-

tion of such illustrations of abnormal craniology ; as the occur-

rence of well established examples of posthumous deformation

among crania purposely modified by artificial means exhibits in a

striking manner the peculiar difficulties which complicate the
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investigations of the. naturalist when dealing with man. The

evidence which places beyond doubt the posthumous origin of the

distorsion in this Hochelaga skull is of the same nature as that

which has already been accepted in relation to an example reco-

vered from an Anglo-Saxon cemetery at Stone, in Buckingham-

shire. The forehead is flattened and greatly depressed on the

right side, and this recedes so far, owing to the distorsion of the

whole cranium, that the right external annular process of the

frontal bone is nearly an inch behind that of the left side. The

skull recedes proportionally on the same side throughout, with

considerable lateral development at the parietal protuberance, and

irregular posterior projection on the right side of the occiput.

The right superior maxillary and malar bones are detached from

the calvarium, but the nasal bones and the left maxillary remain

in situ, exhibiting, in the former, evidence of the well developed

and prominent nose characteristic of Indian physiognomy. The

bones of the calvarium, with one slight exception, have retained

their coherence, notwithstanding the great distorsion to which it

has been subjected, though in this example ossification has not

begun at any of the sutures. The exception referred to is in the

left temporal bone, which is so far partially displaced as to have

detached the upper edge of the squamous suture. Part also of

the base of the skull is wanting.

" The posthumous origin of the distorsion of this skull is proved

beyond dispute on replacing the condyles of the lower jaw in ap-

position with the glenoid cavities, when it is found that, instead

of the front teeth meeting the corresponding ones of the upper

maxillary, the lower right and left incisors both impinge on the

first right canine tooth, and the remaining teeth are thereby so

displaced from their normal relation to those of the upper jaw, as

to preclude the possibility of their answering the purpose of

mastication—which their worn condition proves them to have

done,—had they occupied the same relative position during life.

<' The extreme distorsion which this skull has undero-one is still

more apparent when looking on it at its base. The bone has

been fractured, and portions of it have become detached under

the pressure, while the mastoid processes are twisted obliquely, so

that the left one is upward of an inch in advance of the right.

" The circumstances under which this Indian skull was found

tend to throw some light on the probable process by which its

posthumous malformation was eff'ected. It was covered by little
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more than two feet of soil, the pressure of which was in itself in-

sufficient to have occasioned the change of form. The skull,

moreover, was entirely filled with the fine sand in which it was

embedded. If, therefore, we conceive of the body .lying interred

under this slisfht coverino- of soil until all the tissues and brain

had disappeared, and the infiltration of fine sand had filled up the

hollow brain-case ; and then, while the bones were still replete

with the animal matter, and softened by being filled with moist

sand and embedded in the same, if some considerable additional

pressure, such as the erection of a heavy structure, or the sudden

accumulation of any weighty mass, took place over the grave, the

internal sand would present sufficient resistance to the superin-

cumbent weight, applied by nearly equal pressure on all sides, to

prevent the crushing of the skull or the disruption of the bones,

while these would readily yield to compression of the mass as a

whole. The skull would thereby be subjected to a process in

some degree analogous to that by which the abnormal develop-

ments of the Flathead crania are eflfected during infancy, involv-

ing as it does, great relative displacement of the cerebral mass,

but little or no diminution of the internal capacity. The dis-

covery of numerous traces of domestic pottery, pipes, stone im-

plements and weapons in the same locality, furnishes abundant

proof that it was the site of the Indian village as well as a

cemetery, and thereby demonstrates the probability of the

erection of- such a structure, or the accumulation of some pon-

derous mass over the grave at a period so near to that of the

original interment, as would abundantly suffice to produce the

change of form described. To some such causes similar examples

of posthumous cranial malformation must be ascribed ; as they

are so entirely exceptional as to preclude the idea of their result-

ing from the mere pressure of the ordinary superincumbent mass

of earth.

" Another skull found in the same ancient Indian cemetery,

apparently that of a female, and now in the collection of Mr.

Guilbault, of Montreal, has also the appearance of having been

modified in form by artificial means, whether posthumous or

otherwise. The supercilliary ridges are prominent, the frontal

bone is receding, but convex, and the occipital bone has con-

siderable posterior projection, which is rendered the more pro-

minent by a general flattening of the coronal region, and a very

marked depression immediately over the lambdoidal suture, pro-
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bably the result of unequal posthumous compression. The ab-

normal conformation of this skull is shown in the proportions of

the intermastoid arch, which measures only 11.75, while the

normal mean, so far as ascertained by me from measurements of

thirty-three examples of Algonquin crania is 14.34, and of thirty-

six examples of Huron crania is 14. 70."

The teeth, of most of the skulls found are remarkable for their

regularity, though in old age they were much worn, and many

were lost by decay. In two examples however, both of persons

who must have died in youth, the teeth were very unequally de-

veloped. All the entire skeletons repose in a crouching posture,

not erect, but incHned or lying on one side, and usually with the

head towards the west. In a few instances, skulls and portions

of skeletons were found detached; but these seem to have been

disturbed by the plough or by modern excavations. Two very

remarkable exceptions to the general mode of occurrence of the

human remains deserve special notice.

Near one of the cooking places, and at the depth of about 2

feet, intermixed with the bones of wild animals and frao-ments of

pottery and charcoal, wer^ found portions of a human jaw, which

had belonged to an immature individual, and had evidently been

broken, or gnawed by animals, when recent. This might raise a

suspicion of occasional cannibalism on the part of the inhabitants

of Hochelaga, were it not for the possibility that it may be a

memorial of the destruction of the village, in which it is probable

that many of its people both young and old. may have perished

in the ruins of their dwellings. It can scarcely be 'connected

with the tortures or indignities inflicted on prisoners of war, as

these remains were not those of an adult ; but it may possibly

refer to the practice indicated by the specimens next to be de-

scribed.

These are two vessels, possibly drinking cups, formed of por-

tions of human skulls. One of them was given to me by Mr.

Dand, th^ other is in the collection of Mr. Murphy. Both have

been formed of parietal bones, rudely cut and smoothed around

the edffes, and one has a round hole in the maro-in for a handle

or string. These relics, no doubt, point to the custom, attributed

to several of the primitive tribes of the old world, of using the

skulls of slain enemies as vessels for domestic uses. Whether

this practice is to be ascribed to the inhabitants of old Hochelaga,

or to the enemies by whom it was destroyed, is less certain, and
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it may be well perhaps to give the hospitable entertainers of

Cartier the benefit of the doubt.

2. Beads or Wampum.—Only a single specimen of the shell

wampum, or " Esurguy" as Cartier calls it, has been found. It

is represented in Fig. 1, and is of small size, neatly formed, and

the material is apparently the pearly shell of a Unio, probably

U. ventricosus.* Such beads, from their small size and the labour

required in their manufacture, must have been very valuable,

while their pearly lustre would render them more beautiful than

the wampum of the coast Indians. If this single specimen really

represents the beads to which Cartier alludes, it accords with his

statement that the material was obtained in the river, but does

not explain his curious account of the mode in which it was

procured.

Fig. 1. Fig. 2.

Many examples have been found by Mr. Murphy and myself,

of discs of baked clay, rudely ornamented and perforated through

the centre, as in Fig. 2. These seem to have been a cheaper and

commoner kind of beads.

' 3. Bone Implements.—These are very numerous and of various

forms. Fig. 3 represents the point of a barbed fish spear ;
Fig.

4 may have been a spear point or arrow head, and Fig. 5 repre-

sents a bone needle. A great number of pointed implements,

perhaps daggers, spear heads or skewers, have been found, some

of them very neatly formed, but without any attempt at orna-

mental carving. Bone stamps for impressing patterns on pottery

are not uncommon, and numerous examples have been found of

objects of unknown use formed of bones of the feet of quadrupeds,

ground flat on one side and hollowed in a peculiar manner, with

a small hole bored in one end. Bone seems to have been largely

used by these people for implements of various kinds, and the

* Or U. Canadensis of Lea, which is perhaps only a variety of the spe-

cies named in the text.

Can. Nat. 2 Vol. VI. No. 5.
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neatness with which these have been shaped and polished, is very

creditable, m the case of workmen not provided with metallic

tools.

Fig. 3. Fig. 4. Fig. 5.

4. Pipes.—The taste and skill of the Indian potters have been

expended on these more than any other objects of their art.

Fig. 6.

Many of them are formed in the elegant and simple pattern

figured in my former paper. Others have very regular revolv-
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ing bands or rings, relieved by round impressions, (Fig.

6.) One has a square stem ornamented with dehcate transverse

lines. Another has a rude attempt at a human countenance on

the front of the bowl. The most elaborate, though perhaps not

the most tasteful of the whole, is in the collection of Mr. Mur-

phy, and is represented in Fig. Y, which is a side view of half the

actual size. The front, which is not represented in the figure,

is broad and flat, and has a rude human face, surrounded by a

sort of halo composed of rectangular indentations arranged in

consecutive rows. The only example of a stone pipe is a small

fragment of a stem formed of serpentine, similar to that of the

" Calumets " on the Ottawa.

Fig. v.

5, Earthen Vessels.—Large quantities of fragments of these

have been collected ; all in styles similar to those figured in the

former paper, and which may be characterised as the basket

patterns,^ and corn-ear patterns,f though presenting great varie-

ties in detail. In some of the more elaborate the ornamental

lines are not mere scratches, but consist of series of impressions

made by a pointed instrument, giving a very rich effect. In some

of the examples more recently found, the sides are unusually

thin and the material very fine, while others appear to have been

large, thick, and composed of coarse and slightly baked ma-

terial. In many of the vessels the mouth is square with the cor-

ners thickened and expanded, perhaps for convenience of hand-

* Fig. *7. Canadian Naturalist, vol. 5, p. 435.

t Fig. 10. Canadian Naturalist, vol. 5, p. 435.
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ling or of suspension over the fire. In one example found by Mr.

Murphy, (Fig. 8,) this corner is fashioned into a human
head, which though rude in execution displays some artistic taste

in its design. The vessel to which it belonged must have been

used for culinary purposes, for like many others in the collection,

it is crusted with the carbonised remains of some vegetable

pottage.

Fig. 8.

6. Stone Implements.—These consist of chisels of the ordi-

nary form, made of greenstone and gneiss ; hammers, some

with grooves for attachment to handles, and others rounded for

use with the naked hand, after the fashion of those represented

on Egyptian monuments ; flat stones for baking or for preparing

skins, and whet-stones with grooves made by sharpening imple-

ments upon them. There are also great quantities of stones

which have been heated in the fire, probably for baking cakes of

corn meal in the Indian manner.

T. Metallic Articles.—Of the few objects of this kind which

have been found in such circumstances as to render accidental

intermixture improbable, the most interesting are a small knife

resembling a scalpel ; a nail deprived of its head, and rounded

and sharpened at the point ; and a small rectangular piece of

sheet brass, apparently cut by a stone chisel or some similar

implement from a larger piece. These are sufficient to shew

European intercourse before the final disappearance of the Indian

settlement.
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8. Articles of Food.—The bill of fare of old Hoclielaga ap-

pears to have included nearly all the wild mammals of the country,

and many birds and fishes ; but the beaver largely predominates,

and remains of the bear, more especially lower jaws, are quite

numerous. Grains of Indian corn were mentioned in my former

paper, and in one spot rich in the debris of pottery, and recently

excavated, these are very abundant, and apparently of the ordi-

nary variety still cultivated in the country. In the same place I

found a single bean, apparently the Phaseolus vulgaris^ bearing

witness to the cultivation of this plant as well as corn. The

gi'ains of corn and beans which have been preserved, are those

which have been accidentally charred in the cooking fires. They

are perfectly black and very friable. In one spot was found a

large quantity of charred acorns, which may have been used as

food in times of scarcity. The stones of the wild plum are very

common, and Mr. Murphy has found specimens of butternuts.

Suites of s}5ecimeus of the objects referred to in this paper,

will be deposited in the collections of the Natural History Society,

and of McGill College, to secure the preservation of these slender

memorials of the rude arts and simple lives of our predecessors

in the occupancy of the Island of Montreal—so unfortunate in the

early extinction of their name and race, but happily preserved from

oblivion in the record of their hospitality and kindness to the

old French voyager, and by the confirmations of his veracity

which have now so unexpectedly occurred.

In the Report of the Smithsonian Institution for 1856, there is

a notice by Mr. Guest of the remains of Indian villages near Pres-

cott, C. W. ; and it is very interesting to observe the similarity in

details between the relics found there and those obtained at

Montreal. The dimensions of the trees which are stated to have

grown on the sites of these forts or villages at Prescott, would in-

dicate a date for their abandonment earlier than the discovery of

Canada. They appear to deserve further investigation, more

especially with a view to the question whether they belonged to

the Hurons or to a preceding population akin to that of Hochelaga.

J. W. D.
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ARTICLE XXYTII.

—

Mr. Barrande on the Primordial Zone in

North America^ and on the Taconic Systenfi of Emmons.

By T. Sterry Hunt, M.A., F.R.S.

We are indebted to the courtesy of tbe author for a copy

of his paper on this subject, extracted from the l8th volume

of the Bulletin of the Geological Society of France, and

including three communications made to that Society, November

5 and November 19, 1860, and February 4, 1861. The commu-

nications of Sir W. E. Logan, and of Mr. Billings, which have

appeared in the Naturalist, have already made our readers ac-

quainted with the most important facts bearing on the ques-

tion before us, and we may also refer to our paper on Ameri-

can Geology in the April number, written before the reception of

Mr. Barrande's memoir. This the author has divided into eight

chapters, in the first four of which he discusses the evidences of a

primordial fauna in Canada, Vermont, Tennessee, Texas and

Nebraska. Our readers are already aware that in 1859, Mr. Hall

described three species of Olenus from Georgia, Vermont, besides

which the observations of Roemer, Shumard, and SaflPord, have

shown the existence of related genera, in Tennessee, Nebraska

and Texas, where they occur in strata which are recognized by

these authors as being at the base of the palaeozoic series. The

observations of Mr. Barrande upon the remarkable fauna from

Point Levis, are so important that we translate them at

length, referring to Mr. Billings's description of the four groups of

fossils, which will be found in the Naturalist for August 1860,

Vol. v., p. 301.

" The group No. 1 is distinguished from all the others by several

very remarkable characteristics. Of the eight genera of fossils, two

are brachiopods and six trilobites, so that the latter furnish three-

fourths of the types of the group. If we compare the species, the

brachiopods are three and the trilobites eighteen in number, or

six-sevenths of the known species of the group. These numerical

relations, indicating a great predominance of trilobites, recall in a

striking manner one of the principal characters of the primordial

fauna.

" Among the trilobitic types are four forms which up to

the present time, have been found to belong exclusively to the

primordial fauna; namely, Concephalites^Arionellus^Menocephalus

and Dikellocephalus; besides which the genus Agnostus furnishes
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three distinct species, in place of the single one whicli is found in

the group No. 2.

"The two genera, Lingula and Discina, which complete the

fauna of the first group, are among those which are found in

the primordial fauna almost everywhere that it has been observed
;

but here, as elsewhere, the number of species of these genera is

very limited.

" With these facts before us, it would be impossible, from a pal-

seontological point of view, not to recognize the primordial fauna

in the group No. 1. It will be understood that if for the time

being, we neglect all other considerations, it is because strati-

graphy has not as yet furnished any facts which can be appealed

to for the solution of the question.

" We will now compare the fossils of the 2nd group. They

consist of seventeen genera, of which only three are trilobites

;

of these two, Agnostus and Bathyurus, occur in the first group,

while Ckeirurus is here met with for the first time, so that the

crustaceans have no longer the great predominance which is ap-

parent in the preceding group. Besides Ckeirurus is a type

which has never yet been observed in any country earlier than

the second fauna, and the same is true of the genus Amphion^

of which Mr. Billings thinks he has discovered a pygidium which

is figured in his memoir, although the genus is not mentioned in

the list which he has given. On the other hand, we know that

Agnostus^ although it ascends to the summit of the second fauna,

never goes above it, so that the crustaceans of the second group

taken together, represent the second fauna.

" The cephalopods are here represented by the two genera, Or-

thoceras and Cyrtoceras^ furnishing together nine species, and we

may remark that the species of the latter genus, four in number,

are relatively numerous for such a horizon. Now the cephalopods,

which are not rare in the second fauna, have never been observed

in the primordial fauna. In the table which we published in

1859 {Bull of the Geol. Society of June^ XVI. 543), we have

it is true indicated, with a doubt, the presence of an Orthoceras

in the primordial fauna of Scandinavia. We however take ad-

vantage of the present occasion to correct this indication, which

as we have mentioned in our Parallele p. 43, was furnished by

Mr. Angelin. This savant, who is now with us, informs us that

he has lately established in the most positive manner, that the

orthoceratite in question really occurs in his region B C=Cerato-
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pygarum^ tliat is to say in the alum slates with limestone beds,

which contain the first portions of the second fauna in Sweden.

In accordance with this fact, it would appear that the cephalopoda

indicated by Mr. Billings in his 2nd group must be referred to

the second fauna.

"The gasteropods furnish to the second group six genera,

which are commonly found in the second fauna of various coun-

tries, but as these types are reproduced in the third fauna, their

presence here has no bearing upon the question before us.

"The acephala are only represented by the new genus Cyr-

todonta lately established by Mr. Billings, according to whom the

eleven species of this genus already described, belong to the Black

River and Trenton limestones, i. e., to the second fauna of Canada,

although allied forms may also occur in the third fauna. (^Canadian

Naturalist, December 1858, p. 331.)

" The class of brachiopods, which is relatively but little de-

veloped, otfers four genera, Lingula, Orthis, Strophomena and

Camarella, which last genus was founded by Mr. Billings in

1859, to include several species of the second fauna of Canada,

{^Canadian Naturalist^ August, 1859, p. 301). Nothing however

indicates that similar forms may not also occur in the third fauna,

as is the case with the three other genera mentioned. Thus the

fossils of this class, generically considered, establish nothing as to

the geological horizon of the second group, although it is very

probable that the study of their specific forms may aid us in

finding its horizon.

" The bryozoa furnish to the second group a form of Dic-

tyonema ; a type which although signalized in the Primordial

Zone of diff'erent countries, does not appear to be confined to that

horizon. The specific nature of the form in question has not yet

been determined.

" In conclusion we may say that the association of Ag-

nostus with the various other genera which we have just

passed in review, seems to shew in a positive manner that the

second group belongs to the second fauna. This conclusion may
be extended with still greater reason to the group No. 3, which

contains only the genus Asaphus, represented by two species.

This type has never been signalized either above or below the

second fauna, of which it constitutes one of the most marked and

most constant characters. The second and third groups con-

sidered palseontologically, then represent simply phases of the

second fauna.
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"The 4tli group only containing two types, Orthis ^nd Te-

tradium ; the latter, a polyp, presents no certain sign enabling

us to give the epoch to which it belongs. The palseon

tological data furnished by Mr. Billings, considered apart

from the stratigraphical relations yet to be determined be-

tween the four groups, lead us to recognize the existence both of

the primordial and the second fauna in the calcareous rocks of

Point Levis. It is important to remark that these faunas, although

occurring in beds very near each other, have as yet oftered but

few evidences of connection, since Mr. Billings has only indicated

two species common to the groups 1 and 2.

*' Such are the only deductions which we believe ourselves en-

titled to draw from the interesting facts above mentioned. We do

not wish to pass the limits of the most prudent reserve in the

case, because the facts briefly expressed by Mr. Billings in the in-

troduction of his descriptions of the Point Levis fossils, indicate

that there are some difficulties yet to be resolved. We observe

in the first place, that all these limestones, without distinction, are

indicated as being intercalated in a great schistose formation,

which has furnished about thirty forms of graptolites, and other

analogous fossils, with two Lingulas, one Orthis, one Discina, and

one small unknown trilobite. It would be very important to

establish whether the species belonging to these schists are found

inditFerently at various heights, above, below and between the

limestones. Without very precise observations to determine and

limit the distribution and the extension of these fossils in the

schists, it would be impossible to form an exact idea of the rela-

tions which may exist between the re[)resentatives of the first and

second faunas contained in these limestones.

" In the second place, the introduction of Mr. Billings concludes

by the following passage which merits special attention. ' It is

not yet certain whether the fossils of the limestones are included

in the boulders or the paste of the conglomerate.' There exist

then in the limestones in question, two rocks of different origins,

the one represented by boulders, which we may suppose to have

been transported from a distance, and the other formed upon the

spot by ordinary sedimentation. W^hile waiting for light upon

these points, we will add the following considerations

:

"I. It is established by Mr. Billings that the four groups of fos-

sils are each enclosed in a rock distinct in appearance, and that

these rocks form different beds, between which there are yet but
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very few species in common. With these facts, even if it should

one day be proved that the fossils belong to the broken and

transported fragments of rock which enter into the conglomerate,

it will not be less true that the primordial and secondary faunas

must have belonged to separate formations in the region which

furnished the transported materials, for it is evident that if these

fossi] species had been orighially mingled in a common formation,

no physical cause could have assorted and separated them, so as

to form the two distinct groups which represent the primordial

and secondary faunas in the rocks at Point Levis.

" II. We must also remark that if any admixture of the species

of the two faunas should ultimately be found in these conglomer-

ates near Quebec, it would in no wise prove that there had been

a similar commingling in the locality which had furnished the

boulders of these conglomerates, for the fact of their having been

transported, would of itself suffice to explain such an apparent

co-existence or confusion of the two faunas."

In the fifth chapter Mr. Barrande discusses the Taconic system

of Dr. Emmons. This geologist, while engaged in the survey of

a part of the State of New York, recognized the existence of a

series of sedimentary rocks, which he regarded as qlder than

those supposed by his colleagues to represent the Silurian series.

A similar view had been maintained by Eaton, but was rejected by

most of the American geologists, who up to this time have re-

garded these Taconic rocks of Emmons as belonging to the Lower

Silurian series. In 1844 Dr. Emmons described certain fossils

from these rocks, which he supposed to be new and to distinguish

what he called the Taconic system, regarded by him as the true

palgeozoic base. In 1846 Mr. Barrande discovered in Bohemia,

beneath the horizon of the hitherto recognized Silurian fossils, a

new and extensive fauna in what he desio-nated the Primordial

Zone. The fossils described by Dr. Emmons consisted, besides some

imperfect trilobites, of a few graptolites, mistaken by him for

fucoids, and several very doubtful forms which are valueless for

the purpose of determination. According to Dr. Emmons this

system, which he divides into an upper and lower portion, has a

thickness of 30,000 feet, and extends throughout the whole Appala-

•chian chain. He has described it as composed in ascending order

of, 1st. Granular quartz; 2nd. The StoCkbridge limestone; 3rd. Mag-

nesian slates ; 4. Sparry limestone ; 5. Roofing slates (graptolitic)
;

6th. Silicious conglomerate ; Yth. Taconic slates ; 8. Black slates.
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This is not their apparent order of superposition, but Dr. Emmons
conceives that the whole series has been inverted since its depo-

sition. In fact the schistose strata 5, 6, 7 and 8, pass succes-

sively beneath the magnesian slates and limestones, which in their

turn are overlaid to the east by the Green Mountain gneiss. This

latter formation Dr. Emmons regards as a primitive azoic rock, upon

which were successively deposited the members of the Taconic sys-

tem, commencing with the quartzite, which forms its base, and

crowned by the black andTaconic slates,which are now, from an im-

mense overturn, placed at the bottom of the series, while the ancient

gneiss lies at the top. It is hardly necessary to say that this sup-

position is wholly unwarranted by the facts. In the paper on

American geology already cited, we have shown that the apparent

succession of the rocks of the Quebec group is the true one. The

black slates are really at its base and successively overlaid by the

conglomerates, roofing slates, limestones and quartzites, and the

gneiss is a newer rock, being no other than the Sillery sandstone in

an altered condition, and as we have there shewn, entirely distinct

from the Laurentian gneiss. Dr. Emmons has fallen into an

error, similar to that of Prof. Nichol with regard to the gneiss of

the Scottish Highlands, so well refuted by Murchison, Ramsay and

Harkness, and has consequently been driven, in order to explain the

structure of the Green Mts. to admit not merely an upthrow with

Nichol, but a complete overturn of the whole palaeozoic series in

question. As to the geological age of this series, Dr. Emmons
maintains that his Taconic system occupies a position inferior to the

Champlain division of the New York system, and is consequently

beneath the Lower Silurian system of Murchison. As we have

before shown however, the fossils of the Quebec group prove it

to be the palaeontological equivalent of the Calciferous sand-

rock. The Stockbridge and sparry limestones, with their ac-

companying slates (excepting only 7 and 8,) we conceive to be

no other than the Quebec group, of which they have both the

stratigraphical position and the lithological characters. Dr.

Emmons has maintained that limestones of the age of the

Calciferous are found overlying the black slates, and has ap-

pealed to this in proof of the antiquity of the whole series,

of which he imagined these slates to form the summit, but

inasmuch as these slates are really older than the Quebec or

Calciferous strata, his argument falls to the ground. Mr. Billings

has lately found Conocephalites in the red sandrock of Highgate,
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Vermont, which is supposed to overlie the black slates in question.

As this primordial genus occurs also in the Potsdam sandstone of

Lake Champlain, the question arises whether these slates are

palseontologically distinct from the Potsdam, or are only its deep

sea equivalent, sustaining to the littoral formation of quartzose

sandstone on Lake Champlain, the same relation as the great

Quebec group does to the Calciferous sandrock of the New York

geologists. Dr. Emmons claims that the whole of his Taconic

system is inferior to the Potsdam sandstone, which is the admit-

ted base of the Champlain division, but we have already shown

that the whole of his system, with the probable exception of

these slates, is of the age of the Calciferous sandrock, the second

member of that division. Unless then these lower black slates

contain a fauna distinct from and older than that of the Potsdam

sandstone, there remains absolutely nothing of the Taconic system

which Dr. Emmons placed below the base of the Champlain divi-

sion, that is to say, below the Potsdam sandstone. If, however,

as is probable, these slates contain a fauna distinct from the Pots-

dam, they might be retained under the name of the Taconic form-

ation, as a lower member of the Primordial Zone, to which the

Potsdam sandstone unquestionably belongs.

These lower slates in Georgia,Vermont,have as already remarked

furnished certain trilobites ofprimordial type which Mr.James Hall

has described under the name of Oleniis Vcrmontana and Olenus

Thompsoni, though they are provisionally referred by Barrande

io\hQ gQ\\\\?> Paradoxides. In the meantime the only trilobite as yet

met with in the typical Potsdam sandstone of this region, which is

rarely fossiliferous, is Conocephalites.* A collection of fossils re-

cently made by Mr. James Richardson in exploring the Straits

of Bellisle for the Geological Survey of Canada, fortunately

furnishes the means of determining the relations of the tri-

lobites described bv Mr. Hall. On the north side of the

Straits he found reposing on the Laurentian rocks a coarse

reddish sandstone holding Scolithus like that from the Primal

sandstone of Pennsylvania. Resting upon this, and dipping

gently southward, is a limestone in which occur both Olenus

* Mr. Barrande refers to three species of Dikellocepaalus indicated by

Dr. Bigsby as occurring in the Potsdam of New York. It will be seen

by referring to his memoir (Quar. Jour. Geol, Soc. 1858, p. 339, com-

pared with p. 420,) that Dr. B. alludes only to the existence of these

species as described by Owen in the Mississippi valley.
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Thompsoni and 0. Vermontana, with what appears to be an

Arionellus, besides Oholus, Capulus, and a large spirally marked

coral resembling Zaphrcntis. These rocks, whi(^L evidently rep-

resent the Primordial Zone, arc overlaid by others containing the

chara'-teristic fossils of the Calciferous sandroc-k and the compound

graptulites of the Quebec gi'(Mip. Tliese primordial trilobites

then overlie the sandstone with SroUthus, but as we Lave

elsewhere observed, thai species appears unlike the ScolitkuS

from the Potsdam of Lake Champlain, and should not be

too much relied upon for fixing the geological age of this forma-

tion. It is not improbable that the true equivalent of the Cono-

cephalites and Lingula sandstones of Lake Champlain will be

found in some of the strata above tlie Olenus beds of Belhsle.

We have seen that Emmons, guided by a false notion of the age

of the Green Mountain gneiss which led him to admit an inversion

of the whole series, placed the shales which form a portion of the

Primordial Zoae high in the second fauna, above the whole Que-

bec group. On entirely difiierent ground. Hall assigned the shale

containing OZe/2W5—two species of which genus he described in 184Y

in the 1st Vol. of the Palaeontology of New York,—to the Hudson

group. In this, as Barrande shows, Mr. Hall felt himself justified

by the authority of Hisinger, who in his great work on the fossils

of Sweden, Lethcea Suecic//, 1887, gives the succession of palaeo-

zoic rocks in Sweden as follows in ascending order; 1. Fucoidal

sandstone; 2. Orthoceratite limestone; 3. Alum slates with

Olenus ; 4. Argillaceous slates with graptolites, etc.

The O^mws slates, said by Hisinger to overlie the orthoceratite

limestone, (corresponding to the Trenton,) Mr. Hall unhesitatingly

regarded as the equivalents of the Hudson group, in which Olenus

was to be looked fo)' as a characteristic fossil, and hence the strata

containing these trilobites were, on the authority of Hisinger,

regarded as belonging to the summit of the second fauna. In

reaht}^ however this order assigned by Hisinger to the formations

of Sweden is false, since the alum slate with Olenus lies below,

and the graptolitic slate above the orthoceratite limestone. This

error of Hisinger is the more strange since he had long before, as

Barrande shows, indicated the true succession of these rocks, and

is perhaps a mistake of the copyist or printer ; it is the more to

be regretted as his authority had caused it to be adopted by Mr.

Hall in America. [Geol. of Lake Superior^ Foster and Whitney^

II. pp. 298—318.) The alum slate with the underlying sand-

stone represents in Sweden the primordial zone.
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To Dr. Emmons undoubtedly belongs the merit of having re-

cognized for the first time tbe trilobites which are known to belong

the primordial zone, although from incorrect notions of stratigraphy-

he placed the slates containing them at the summit of the series

of rocks to which he gave the name of the Taconic system. We
have shown that the true place of these shales is at the base of

the series, and that the remainder of the Taconic system is the

palseontological equivalent of the Calciferous sandrock; it is

not yet certain whether these lower shales with a primordial fauna

do not sustain a similar relation to the Potsdam sandstone, in

which case the whole of the Taconic system would be the equivalent

ofthe two lower groups of the Champlain division. It yet remains to

be seen whether Dr. Emmons can retain from the wreck of his

system, the lower slates as a Taconic formation older than the Pots-

dam sandstone of Lake Champlain, and subordinate to the Pri-

mordial Zone, whose fossils he was the first to recognize.

Mr. Barrande refers to the opinion expressed by Mr. Marcou

that the rocks beneath the fall at Montmorenci, near Quebec, are

Primordial, and are overlaid unconformably by the Trenton lime-

stone found above the fall, contrary to the statement of Sir William

Logan in his report for 1852-53, that these rocks are the upper

members of the Lower Silurian series, brought down by a fault.

A reference to Sir William's paper in this Journal for June last,

will show that the strata at the base of the fall, so far from being

Primordial, contain in abundance the fossils of the Trenton and

Utica formations, and that the latter may be traced over to the

north side of Orleans Island, beyond which is the overlap that

brings to the surface the rocks of the Quebec or Calciferous group.

Mr. Barrande then observes that " the results from the study of

the Quebec group are another proof of the prompt and eflBcient

aid which palaeontology lends to geology, when local circum-

stances put at fault all the resources of stratigraphy." He next

proceeds to analyze Sir William Logan's letter of December last,

(this Journal Jan., 1861) and expresses his entire accordance

with the views therein advanced, concluding; with the foUowinor

tribute to the labors of the Geological Survey, which we may be

pardoned for reproducing.

" The vast regions of Canada have only within a few years

been made known to geologists, and that they have already

greatly attracted the attention of savants, is due solely to the

rapid and productive labours of the Geological Commission which
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is charged with the survey of the country. Let us remember

that one of the most honourable distinctions that France has ever

accorded to geology was in 1855, conferred on this commission,

that is to say, on Sir W. E. Logan who directs it, and his learned

colleagues. All of us, simple laborers or volunteers in the science,

then applauded these international honours, for we well knew how
to appreciate the difficulties and the merits of explorations made
on so vast a scale. It is therefore with gladness that we seize

the opportunity now again ottered us, to express to our Canadian

confreres all our personal sympathies, and our best wishes for the

successful completion of the arduous and honourable task which

has been committed to them."

ARTICLE XXIX.

—

List of Coleopterous Insects. Collected

in the County of Lincoln, C. W., by D. W. Beadle, of St.

Catherine's, C. W.

[The specimens were submitted to Dr. John L. Le Conte of Philadel-

phia, and to him the collector is indebted for their names.]

CICINDELID^.

Cicindela purpurea. Say.

C. sexguttata. Fabr.

C. duodecimguttata. Dej.

C. vulgaris. Say.

C. punctulata. Fabr.

CARABID^.

• Galerita bicolor. Drury.

Lebia atriventris. Say.

Brachinus —

—

?

Calosoma calidum. Fabr.

Omophron Americanum. Dej.

Elaphrus ruscarius. Say.

Chlaenius sericeus. Forst.

0. Pennsylvanicus. Say.

Dicselus elongatus. Say.

Agonum punctatum. Fabr.

A. cupripenne. Say.

A. excavatum. Dej.

• Poecilus lucublandus. Say.

Amara impuncticoUis. Say.

Agonoderus lineola. Fabr.

Harpalus erraticus. Say.

Stenolophus conjunctus. Say
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Bembidium inequale. Say.

B. patruele. Dej.

B. 4 maculatum. Lee.

Tachys inornatus. Say.

DYTISCID^.

Dytiscus Harrisii. Kirb.

Acilius fraternus. Harris.

Agabus — ?

HYDROPHILIDJiJ.

Helophorus lineatus. Say.

Hydrocharis obtusatus. Say.

Hydrobius regularis. Lee.

Cercyon ?

SCAPHIDIIDiE.

Scaphidium —— ?

SILPHID-aJ.

Necrophorus orbicollis. Say.

Necrodes surinamensis. Fabr.

Thanatophilus caudatus. Say.

Silpha inequalis. Fabr.

NITIDULID^.

Ips fasciatus. Oliv.

I. 4 signatus. Say.

Trogosita castanea. Mels.

CUCUJID^.

Cucujus clavipes. Oliv.

Brontes dubius. Fabr.

EROTYLID^.

Dacne fasciata. Fabr.

D. herOS. Say.

Triplax thoracica. Say.

Languria Mozardi. Latr.

MYCETOPHAGID-ai.

Myeetophagus flexuosus. Say.

DERMBSTID^.

Dermestes lardarius. Linn.

D. nubilus. Say.

THROSCID^.

Lissomus geminatus. Say.

HISTERID^.

Hister interruptus. Beauv.

Platysoma depressum. Lee.

LAMELUCORNIA.

Copris ammon. Fabr.

Onthophagus Hecate. Panz.
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Aphodius fimetarius. Fabr.

A. inquinatus. Fabr.

A. granarius. Linn.

Trox sequalis. Say.

Geotrupes Blackburnii. Fabr.

Lucanus dama. Thunb.

Dorcus parallelus. Say.

Platycerus quercus. Web.

Passalus cornutus. Fabr.

Pelidnota punctata. Linn.

Cotalpa (Areoda) lanigera. Linn.

Phyllophaga quercina. Enoch.

Serica (Omaloplia) sericea. Illig.

Dichelonycha subvittata. Lee.

Hoplia trifasciata. Say.

Osmoderraa scabra. Beaur.

Tricliius affinis. Gory and Perch.

Erirhipis (Cetonia) inda. Linn.

E. fulgida. Fabr.

BUPRESTIDiE.

Chrysobethris femorata. Fabr.

0. dentipes. Gerraar.

Agrilus ruficollis. Fabr.

A. fallax. Say.

Brachys tessellata. Fabr.

ELATERIDiE.

Cratonychus communis. Schdnh.

Adelocera marmorata. Fabr.

A. aurorata. Say.

A. pennata. Fabr.

Alaus oculatus. Linn.

Elater linteus. Say.

Cryptohypnus silaceipes, Germ. Zeitschr.

Corymbites hieroglyphicus. Lee.

C. acutipennis. Lee.

Agriotes mancus. Say.

LAMPYRID^.

Ellychnia corrusca. Linn.

Chauliognathus Pennsylvanicus. Geer.

Telephorus Carolina.

Podabrus modestus. Say.

CLERID^.

Trichodes humeralis. Lee.

Thaneroclerus sanguineus. Say.

CURCULIONID-ai.

Cryptorhynchus (Conotrachelus) nenuphar. Hbst.

Can. Nat. 4 Vol. VL No. 5.
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Oentrinus scutellumalbura. Say.

Magdalinus —— ?

Lixiis ?

Hylobius pales. Hbst.

Arrhenhodes maxillossus. OliT.

Arrhenodes (septentrionis.) Herbst.

Cratoparis lunatus. Fabr.

Bruchus pisi.

CERAMBYCID^.

Parandra brunnea. Fabr.

Orthosoma cyliadricum. Fabr

Prionus brevicornis. Fabr.

Asemum moestum. Hald.

Arhopalus fulminans. Fabr.

Physocnemum brevilineum. Say.

Clytus colonus

0. flexuosus. Fabr.

C. erythrocephalus. Oliv.

Euderces picipes. Fabr.

Graphisurus fasciatus. Geer.

Monohammus confasor. Kirb.

Tetraopes tetrophthalmus. Forst.

Saperda tridentata. Oliv.

S. vestita. Say.

Oberea ?

Rhagium lineatum. Oliv.

Leptura (Strangalia) fugax. Fabr.

Leptura vittata. Oliv.

L. sphsericollis. Say.

CHRYSOMELID.E.

Lema trilineata. Oliv.

Hispa (Anoplitis) quadrata. Fabr.

Cassida pallida. Herbst.

Diabrotica trivittata. Mann.

Phyllobrotica discoidea. Fabr.

Disonycha Pennsylvanica. Illiger.

D. ?

Systena frontalis. Fabr.

Crepidodera violacea. Mels.

Labidomera trimaculata. Fabr.

Chrysomela scalaris. Lee.

C. Bigsbyana. Kirby.

0. elegans.

0. polygoni.

Paria (Colaspis) 6 notata. var. Say.
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COCCINELLID^.

Hippodamia 13 punctata. Linn.

Coccinella bipunctata. Linn.

C. novemnotata. Herbst.

C. munda. Say.

Mysia 15 punctata. Oliv.

Chilocorus birulnerus. Mulsant.

ENDOMyCHID^.

Endomychus biguttatus. Say.

TENEBRIONIDiE.

Platyderna ruficornis. Sturm.

Diaperis hydni. Fabr.

Hypophloeus parallelus. Mels.

Tenebris castaneus. Knoch.

T. tenebrioides. Beauv.

Bolitophagus cornutus. Panzer.

Meracantha Canadensis. Kirby.

Helops micans. Fabr.

Penthe obliquata. Fabr.

P. pimelia. Fabr.

MBLANDRTID^.

Pytho Americanus. Kirby.

MORDELLIDiE.

Mordella melaena. Germ.

M. ?

MELOID^E.

Lytta (Epicauta) vittata. Fabr.

L. ferruginea. Say.

Asclera ruficollis. Say.

LAGRID^,

Statyra cenea. Say.

PYROCHROID^.

Pyrochroa flabellata. Fabr.

Dendroides Canadensis. Latr.

Schisotus cervicalis. Newm.

ANTHICID^.

Anthicus formicarius. Fert^.

STAPHYLINID^.

Staphylinus villosus. Gravenhorst.

S. vulpinus. Erichson.

S. cinnamopterus. Gravenh.

S. violaceus. Gravenh.

Philonthus apicalis. Say.
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REVIEWS AND NOTICES OF BOOKS.

Memoirs of George Wilson, M.D., F.R.S.A., Regius Professor of

Technology in the University of Edinhurg\ &c. By his

Sister, Jesse Aitken Wilson. Edinburgh, Edmonston &
Douglas : Montreal, B. Dawson & Son.

This memoir has been undertaken by its accomplished author-

ess at the urgent solicitation of attached friends of George Wilson.

Although written by his sister, as a true work of affection, there

is yet no such partiality manifested in its pages as the character

of the beloved brother will not justify in the estimation even o^

strangers. An honest and earnest attempt has been successfully

made throughout truthfully to delineate the character of the man,

the Christian, and the philosopher. From the mass of letters

which the warmth and generosity of Dr. Wilson's friendship led

him to write to his intimate associates, the life, in a great mea-

sure, partakes of the character of an autobiography. Nor are these

letters mere common-place pieces of correspondence ; they possess

all the beauty of the letters of Walpole and the Christian simpli-

city of those of Cowper ; they have besides a feature which the

familiar productions of neither of these eminent men possess, in

any appreciable degree,—they are radiant with the sunshine of a

large and happy heart; they have, in short, a fine commingling of

literature, science, poetry, and joyous affection.

There was nothing of what may be styled an eventful kind in

the life of this esteemed minister of science. He took no part in

any movements of historical importance ; he inaugurated no new

era of science ; and while his original investigations were both

important and numerous he still cannot be said to have been a

ofreat discoverer. What was it then that oiave such a charm to

the productions of his pen and to his public and private exposi-

tions of science ? It seems to have been the rare combination of

poetic genius and careful observation of physical phenomena and

their mutual relations, together with a wakeful and Christian phil-

anthropy. All his writings thus sparkle with original observations,

teem with beautiful and fit analogies, and present fact and truth
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in tlieir relations to human welfare. He died at a time when his

mental powers had attained a ripeness, and his scientific know-

ledge a fulness, that gave promise of bold incursions into the

secret treasures of nature. We can conceive of him, as standing

on the boundless shores of truth, and prepared, from the utmost

limits of discovery, to penetrate with unwearied ardour into the

yet unknown, that he might bring to light some new glories of

the Divine wisdom by which the sum of human happiness might

be increased. Those who love the beautiful in literature and

science and who can appreciate manly Christian gentleness will

find in this volume a rich repast.

We might quote many choice paragraphs from the pages of

this memoir, but we confine ourselves to the following from the

" Estimate by Dr. J. H. Gladstone " contained in the appendix,

commending our readers to this delightful volume itself for a com-

plete delineation of George Wilson's life and character.

AS A TECHNOLOGIST.

" Long before Dr. Wilson's appointment as Eegius Director

of the Industrial Museum of Scotland, he had, in his laboratory

practice, been led to investigate several of the chemical arts. He
had even published papers bearing more or less on some of them,

as, for instance, that already referred to, which elucidated the

theory of bleaching. Bat when his mind was specially turned to

the subject of Technology, he put all his heart into it. It appealed

at once to his intellectual and his moral nature : there was a vast

range of inquiry, not too profound ; and what was better still,

that inquiry had a direct bearing on the happiness of his fellow-

men. In the formation of the Industrial Museum he worked hard
;

and those who have enjoyed the advantage, as I have, of being

conducted by him through the rich stores in readiness for the

future building, can alone appreciate the care and thought which

must have guided him in the selection and arrangement of such

varied materials. Most wonderful and refreshing too was it to

behold the enthusiasm with which he bore his feeble body over a

manufactory, peeping into every process, collecting samples, and

gathering the workmen around him, who always seemed delighted

to tell him all they knew, or to listen to his kind and instructive

remarks. His technological course, too, was largely attended,

and in his inaugural lecture for 1855^ he explained the nature of

1 * What is Technology ?
' Sutherland & Knox.



390 Reviews and Notices of Booh.

Teclinology as the science of the utilitarian arts, and expressed his

intention of at once giving a systematic course, " so that the Mu-
seum will minister to the Chair, not the Chair wait upon the

Museum."
AS A TEACHER AND EXPOUNDER.

" While many of Dr. Wilson's contemporaries could pursue a

train of research with greater ability, none perhaps could render

the new truth thus obtained so attractive by copious imagery and

varied illustration. The expansiveness of his style, which led to

his strictly scientific works being considered in some quarters too

diffuse, is a beauty in those where he appears as the illustrator of

our physical knowledge, for every figure tells, and every fresh

point of view has its own pecuhar value. His popularity as a

lecturer, both with his students and with the public at large, was

very great. This arose partly from his thorough knowledge of

the subjects he handled, but more from the felicity of his descrip-

tions, the clearness of his explanations, and the poetry and pathos

which rendered the whole beautiful. His little book on chemistry

in ' Chambers's Educational Course,' which is adapted for those

who desire a knowledge of the fundamental principles and leading

facts of the science, without entering into any great detail, has

already attained a sale of upwards of twenty-four thousand, and

that prose poem, the ' Five Gateways of Knowledge,' ^ has led

many to find a new world of thought and enjoyment in the old

region of their five senses. His treatise on Electricity and the

Electric Telegraph^ gives a most intelligible account of this won-

derful agency ; the ' Chemistry of the Stars' shows how he could

carry the fancy of his readers forward from the results of dry

analysis."

" As instances of the extraordinary clearness with which Dr.

Wilson illustrated difficult points, I would refer to his exposition

of the numerical laws of chemistry in the educational treatise just

mentioned, which I think the most easily comprehensible in ex-

istence, and to his more popular description of the nervous system,

given in Dr. Reid's Life."

" The beauty of Dr. Wilson's discourses and writings depended

not a little on his religion, and on his fine aesthetic taste. His

quotations from the Holy Scriptures, and references to spiritual

1 Macmillan & Co., Cambridge.
^ These are printed together, and constitute Part 26 ofthe ' Travellers'

Library.'
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things, were frequent, not in the form of a pious deduction dragged

in uncomfortably at the end of a lecture, but as the natural reflec-

tions of a mind thoroughly embued with the love of God and man,

and accustomed to refer every good gift to the Father of Lights.

In his addresses to medical or other students, he delighted to draw

attention to the great facts of the spiritual world ; but his ' Che-

mical Final Causes'^ is the only one of his scientific writings

which has a deliberately theological character. In it he attempts

to add to the ever-accumulating proofs of design, by showing

especially that phosphorus, nitrogen, and iron, are the best

adapted of the known elements for the pur^Doses they are required

to fulfil in animal organisms."

" As to Dr. Wilson's aesthetic taste, he was an instance that a

chemist is not one (to quote his own humorous description^

)

whose " vocation has been so prowl around, like a very demon,

seeking what of the poet's property he might lay hands on and

devour ; to prove himself a man of the earth, earthy alike by

profession and by relish for the work of a disenchanter, to whom
a mystery is interesting only because it may be explained, and

an object beautiful because the cause of its beauty may be dis-

covered." The popular impression about some chemists, that

" the aquafortis and the chlorine of the laboratories have as effec-

tually bleached the poetry out of them, as they destroy the

colours of tissues exposed to their action," certainly never arose

from an acquaintance with Dr. Wilson. In his writings there is

often a rhythmical charm and balance of expressions which suit

well with the poetic quotations in which he sometimes freely in-

dulges. As instances, I take almost at random from his discourse

on the Progress of the Telegraph :
—" We nicely discuss whether

telegram is a proper word or not, and invoke the heroes of Homer

to side with us for or against a term which would have tried

every Greek tongue in its utterance, and vexed every Greek ear

in its hearing ; and all the while the bees who rejoice amidst the

sugar plantations of our heather warn and welcome each other in

songs which the bees of Hymettus sang to each other : and the

grasshoppers signal from meadow to meadow as they did of old,

when the musical shiver of their wings rang over Greece as its

cradle-psalm." And again, speaking of the compass-needle " as

the guide of Vasco de Gama to the East Indies, and of Columbus

1 ' Edin. Univ. Essays,' 1856.
^ In ' The alleged Antagonism between Poetry and Chemistry.'
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to the West Indies and the New World, it was pre-eminently the

precursor and pioneer of the telegraph. Silently, and as with

finger on its lips, it led them across the waste of waters to the

new homes of the world ; but when these were largely filled, and

houses divided between the old and new hemispheres longed to

exchange affectionate greetings, it r<^moved its finger and broke

silence. The quivering magnetic needle which lies in the coil of

the galvanometer is the tongue of the electric telegraph, and

already engineers talk of it as speaking."

" One might almost think that Dr. Wilson was the living ana-

logue of that astronomical fact which he thus describes :* " I would

liken science and poetry in their natural interdependence to those

binary stars, often different in colour, which Herschel's telescope

discovered to revolve round each other. ' There is one light of

the sun,' says St. Paul, ' and another of the moon, and another

of the stars : star differeth from star in glory.' It is so here.

That star or sun, for it is both, with its cold, clear, white light,

is SCIENCE : that other, with its gorgeous and ever-shifting hues

and magnificent blaze, is poetry. They revolve lovingly round

each other in orbits of their own, pouring forth and drinking in

the rays which they exchange ; and they both also move round

and shine towards that centre from which they came, even the

throne of Him who is the Source of all truth and the Cause of

all beauty."

Contrihutions to Pdlceontology. By Prof. James Hall.

Prof. Hall has for some time been in the habit of publishing

annually in the Report of the Regents of the University of New
York, the more important new species described by him during

the year. These reports have the useful purpose of giving early

notice of Prof. Hall's discoveries to those who may be working

in the same field. We can here only direct attention to those in

our hands, that those concerned may take due notice of their

contents. The report for 1859-60, relates to species of OrtTiis

and Cyclonema from the Hudson R. group of Ohio and the

Western States, to the distinctions between Belleropbon and some

allied genera, with descriptions of new species; to a new genus of

shells resembling Cleodera, and named Cleoderma, of which six

species are described, and to a number of new species from the

^ In ' The alleged Antagonism between Poetry and Chemistry.'
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Upper Helderberg, Hamilton and Chemung groups. The report

for 1860-61, (dated August and September, 1861,) continues the

latter subject, and is of much greater length, extending to 84

pages, and containing descriptions of a large number of new forms

of gasteropods, cephalopods, and crustaceans, with one annelid

and spirorbis.

Explorations and Adventures in Equatorial Africa ; with Ac-

counts of the Manners and Customs of the People^ and of

the chase of the Gorilla^ the Crocodile, Leopard, Elephant,

Hippopotamus, and other Animals. By Paul B. Du
Chaillu ; with numerous illustrations. New York : Har-

per & Bros. Montreal : B. Dawson & Son.

Notwithstanding the suspicion that has been east upon the

integrity of Du Chaillu's statements, and the reality of his ex-

plorations, by certain critics in England, the reading public seem

to have received the book with confidence and enthusiasm. It

has passed through many editions both in England and America

and is read with avidity by all classes of the community. There

is an unquestionable truthfulness in the style and substance of the

book. It appears as if impossible, that the great part of it could

be written by one who had not actually seen what it describes.

That there are some confusion and mistake in the dates of the

several journeyings recorded is manifest to the careful reader;

and the author has himself acknowledo-ed that some of the illus-

trations were copied, without acknowledgment, from the works

of another. With these exceptions nothing has been alleged against

the book which cannot be satisfactorily accounted for. There is

the fact that Du Chaillu has with him, to verify all his strange

accounts of the zoology of the regions in which he travelled,

the skins and skeletons of the animals which he hunted and dis-

covered. When one so competent to judge as Owen has recognized

the importance of the author's discoveries, and when the British

Museum, at Owen's reccommendation, has purchased for their

collection some of the rarer and finer specimens, the ordinary

reader need have no hesitation in accepting the book as contain-

ing a genuine account of the countries professed to have been

visited. But even if the book is not true, we can assure our

readers that it is worth perusing, inasmuch as it is as curious and

interesting as the charming fiction of Robinson Crusoe.

In four years Du Chaillu travelled, unaccompanied with other
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white men, 8000 miles through the equatorial regions of Africa.

He shot, stuffed, and brought home more than 2000 birds, of

which upwards of 60 are new species. He killed above 1000

quadrupeds, of which 200 were stuffed and brought home, with

more than 80 skeletons, not less than 20 of which are species

hitherto unknown to science. In the course of his travels he

suffered 50 attacks of the African fever, endured much famine,

was exposed to heavy tropical rains and attacks of ferocious and

venomous insects. The book is full of strange incidents pertain-

ing to the customs and habits of the African race. The Cannibal

Jans he introduces for the first time to the knowledge of Euro-

peans. They are evidently a fine and hopeful race of people, and

with the exception of their liking for human flesh, seem to be

more agreeable savages to live among than many of the tribes

around them. The author had a proper dread of eating native

cookery, fearing, lest unconsciously, he should be feasting upon

some portion of a fellow-creature. These races of colored people

—many of them are not black—have features of character which

give much promise. They are by no means destitute of capacity

or sense, and their ways of acting in civil and social life are not

different from those which we find among people of another skin.

Were they only Christianised and civilized they might become a

great people, and raise their country to a high place among the

nations. This country is yet a virgin ground to the missionary

and the trader. The author's aim is to open it up to both. The

geographical portion of the work is of great interest. The moun-

tain ranges and the river courses have been noted with precision,

and much that is new has been discovered. We commend this

book to all readers. To the young it will be " as interesting as a

novel," and to the lover of science it will be no common treat.

MISCELLANEOUS.

BOTANICAL SOCIETY OF CANADA.

Regulations for the exchange of Specimens. The laws of the

Society provide for the formations of the public herbarium and

the extension and improvement of private herbaria. In order to

accomplish these important objects, arrangements have been made

for receiving from members contributions of dried specimens of
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plants, and for supplying in return the desiderata of sucb members.

The following regulations have been framed for regulating the

exchange of specimens

:

1. The distribution of specimens shall be conducted by the

Curators, and shall commence on the l5th November annually,

before which time all contributions of specimens must be sent in

by members who desire to participate in the distribution.

2. To entitle a Fellow or Subscriber to a share of the Society's

duplicate specimens at any of the annual distributions, he shall

have transmitted to the Society before the 1st November not less

than 50 species of plants, with as many duplicate specimens of

the rarer ones as possible.

3. All specimens contributed to the Society must be carefully

prepared, by being pressed between sheets of paper in the usual

way, but not fastened down to paper in any way. Each specimen

is to be accompanied by a lable containing the name of the plant

together with the locality where collected, the date of collection,

and the collector's name.

4. Universities and societies forming herbaria and corresponding

with the Society will be permitted to take precedence of the mem-

bers in the annual distributions. The Society's public herbarium

will be invariably supplied with such specimens as may be required

before any distributions takes place.

5. Members are required to send, along with annual contribu-

tions of specimens, a list of those species which they desire to re-

ceive in return, or otherwise to specify in suflScient explicit terms

the nature of the plants wished for.

The above rules will be strictly observed. Foreign botanists,

in various parts of the world, have expressed a desire to contri-

bute to the Society's collections. There are spontaneous and

liberal offers from Tuscany, Sicily, France, Australia, and other

distant parts. It remains for the botanists of Canada to say,

by their contributions this autumn, whether the Society will be

able to enter upon such advantageous exchanges.

All the communications for the Botanical Society of Canada

are to be addressed to Prof. Lawson, Kingston, C.W.

The Areas of Botanical Distribution throughout the central

part of British North America.—James Hector, M.D., accompa-

nied the late expedition sent out by the British government, un-
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der command of Captain Palliser. Dr. Hector is chiefly known

as an able geologist, and the results of his observations have been,

in part, published in the English scientific journals. But he is also

sufficiently known as a botanist, and Vt^as chosen a corresponding

member of the Botanical Society of Canada at one of its early

meetings. On the 13th ultimo, he read to the Botanical Society

of Edinburgh an interesting account of the general features of

vegetation in the central part of British America.

Dr. Hector's remarks were of course founded on the botanical

results of the late Government expedition. It was accompanied

by Mons. Bourgeau as botanist, and the collection made, as named

and distributed from Kew, consists of 819 species of flowering

plants and ferns, which is nearly one-half the total flora of British

North America. An extensive collection of seeds and veo-etable

products were also obtained by M. Bourgeau, and from the for-

mer many interesting and beautiful plants have already been

raised for the first time in this country at the Royal Botanic Gar-

dens at Kew. The country from which the collection was made

extended from Lake Superior to the Rocky Mountains, and may
be divided into four areas, each characterized by its peculiar ve-

getation. From Lake Superior to Lake Winnipeg is a low moun-

tainous region, covered by an extension westward of the character-

istic forest vegetation of Canada. This does not extend far beyond

the Red River settlement, however, near which place the oaks

true sugar maples, cedar, ash and plane trees cease to be met with,

only a few of the ash-leaved maple (Negundo) and the " bastard

elm " straggling west in the river courses to the Saskatchewan
;

but as far as the forest is concerned for the whole distance from

Lake Winnipeg to the Rocky Mountains, the " subarctic province,"

in which the only trees are spruce, scrubby pines, with balsam

and aspen poplars and birch, bounds the northern limit of the

Central Continental arid tract, which is characterized by the cac-

tus and artemisia. Between the northern zone, which is occupied

by extensive morasses and sombre forests of worthless timber, and

the arid plains where the tough clay soil being without any vege-

table mould to protect it bakes under the heat of the sun in early

early spring, so that it only serves to support a sparse growth of

wiry grasses and carices, there exists, however, a valuable belt of

land from which the timber has been slowly cleared by successive

fires. This has arisen from the " Edge of the Woods," the favor-

ite camping-grounds of the Indian Tribes who live by the chase
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of the bison ; and the great fires which every year start from their

encampments and sweep the country have gradually carried the

limit of the "Thickwoods" eighty to a hundred miles north of

its original position, and thus there has been naturally prepared a

valuable and continuous fertile track stretching across the conti-

nent, and adapted for easy agricultural settlement. This region

is covered with luxuriant natural pasture abounding in vetches

and other nutritious plants, and having an undulating surface dot-

ted with groves and clumps of as few poplars, which though

worthless as building timber, are yet sufficient for firewood, and

add greatly to the beauty of the country. The northern province

and the arid tract being the second and third areas, the fourth is

that along the eastern base of the Rocky Mountains, where many of

the plants of the western slopes ofthe continent are first met with,

among which is the Douglas pine and a few others of the pine

group. The Alpine region in the Rocky Mountains is from 6500

to 9000 feet above the level of the sea, but it is very variable from

their abrupt and craggy aspects. Of fifty plants collected at 8500

feet, fifteen were common alpine forms of the Scotch mountain.

Much of the paper was occupied by a description of the physi-

cal geography and meteorology of the region, with a view to show

the proper position which its flora occupies in relation to the other

botanical areas of the northern part of the continent, and Dr.

Hector's views on this subject were explained by reference to a

map on which the diff"ereat areas were coloured. The very marked

representative similarity was alluded to between the Canadian

flora and that of the Pacific coast, many of the forest trees having

no well marked specific difl"erences ; and as there are no trees of

any similar forest growth in the central part of the continent, ia-

termediate in character and position, the inference was drawn

that we must look for some other link between those two areas,

and which is probably to be found by taking into consideration

the oscillations in latitude of the vegetation at difterent periods?

as recently suggested by Dr. Hooker. g. l.
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BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

Meeting at Manchester, September, 1861.

{From the Times of September^ llth.)

The following very interesting Address was delivered by Sir

Roderick Murchison as President on opening the Geological Sec-

tion :

—

" Although I have had the honour of presiding over the geolo-

gists of the British Association at several previous meetings since

our first gathering at York, now 30 years ago, I have never been

called upon to open the business of this section with an address;

this custom having been introduced since I last occupied the

geological chair at Glasgow, in 1856.

" The addresses of my immediate predecessors, and the last

anniversary discourse of the President of the Geological Society

of London, have embraced so much of the recent progress of our

science in many branches, that it would be superfluous on my
part to go again over many topics which have been already well

treated.

" Thus it is needless that I should occupy your time by allud-

ing to the engrossing subjects of the most recent natural opera-

tions with which the geologist has to deal, and which connect

his labours with those of the ethnoloo^ist. On this head I Will

only say that, having carefully examined the detrital accumula-

tions forming the ancient banks of the river Somme in France, I

am as complete a behever in the commixture in that ancient allu-

vium, of the works of man with the reliquae of extinct animals, as

their meritorious discoverer, M. Boucher de Perthes, or as their

expounders, Prestwnch, Lyell and others. I may however ex-

press my gratification in learning that our own country is now
aff'ording proofs of similar intermixture both in Bedfordshire,

Lincolnshire, and other counties, and possibly at this meeting we
may have to record additional evidences on this highly interest-

ing topic.

"But I pass at once from any consideration of these recent

accumulations, and indeed of all Tertiary rocks ; and as a brief

space of time only is at my disposal, I will now only lay before

you a concise retrospect of the progress which has latterly

been made in the development of one great branch of our sci-

ence. I confine myself then, to the consideration of those primeval

rocks with which my own researches have for many years been
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most connected, with a few allusions only, to metamorphism,

certain metalliferous productions, &c.

"There is, indeed, a peculiar fitness in now dwelling more

especially on the ancient rocks, inasmuch as Manchester is sur-

rounded by some of them, while, with the exception of certain

groups of erratic blocks and drifts, no deposits occur within the

reach of short excursions from hence, which are either of secon-

dary or tertiary age.

" Let us then take a retrospective view of the progress which

has been made in the classification and delineation of the older

rocks since the Association first assembled at York, in 1831. At
that time, as every old geologist knows, no attempt had been

made to unravel the order or character of the formations which

rise from beneath the Old Red Sandstone. In that year Sedg-

wick was only beginning to make his first inroads into those

mountains of North "Wales, the intricacies of which he finally so

well elaborated, while I only brought to that, our earliest assem-

bly, the first fruits of observations in Herefordshire, Brecon, Rad-

nor and Shropshire, which led me to work out an order that

has since been generally adopted.

'' At that time the terms of Cambrian, Silurian, Devonian and

Permian were not dreamt of, but acting on the true Baconian

principle, their founders and their coadjutors have, after years of

toil and comparison, set up such plain landmarks on geological

horizons, that they have been recognized over many a distant

land. Compare the best map of England of the year 1831, or

that of Greenough, which had advanced somewhat upon the ad-

mirable orimnal classification of our father William Smith, and

see the striking diff'erence between the then existing knowledge,

and our present acquirements. It is not too much to say that

when the British Association first met, all the region on both

sides of the Welch border, and extending to the Irish channel on

the west, was in a state of dire confusion ; while in Devonshire

and Cornwall many of these rocks, which from their crystalline

nature were classed and mapped as among the most ancient in

the kingdom, have since been shown to be of no higher antiquity

than the old red sandstone of Herefordshire.

" As to Scotland, where the ancient rocks abound, though their

mineral structure, particularly in those of igneous origin, had ne-

cessarily been much developed in the country of Hutton, Play-

fair, Hall, Jameson and M'Culloch, yet the true age of most of
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its sedimentary rocks and their relations, were unknown. Still

less had Ireland, another region mainly palaeozoic, received any

striking portion of that illustration which has since appeared in

the excellent general map of Griffith, and which is now being

carried to perfection through the labours of the Geological Sur-

vey under my colleague Jukes. If such was our benighted state

as reo-arded the order and characters of the older formations at

our first meeting, great was the advance we had made, when at

our twelfth meeting we first assembled at Manchester in 1842,

Presiding then, as I do now, over the geological section, I showed

in an evening lecture how the palaeozoic rocks of Silurian, Devo-

nian and Carboniferous age, as well as those rocks to which I had

assigned the name of Permian, were spread over the vast region

of Russia in Europe, and the Ural Mountains. What then are

some of the main additions which have been made to our ac-

quaintance with the older rocks in the British Isles since we last

visited Manchester ?

"Commencing with the oldest strata, I may now assume, from

the examinations of several associates on whose powers of obser-

vation as well as my own I rely, that what I asserted at the

Aberdeen meeting in 1859, as the result of several surveys, and

what I first put forth at the Glasgow meeting of 1855, is sub-

stantially true. The stratified gneiss of the north-west coast of

the Highlands, and of the large island of Lewis and the outer

Hebrides, is the fundamental rock of the British Isles, and the

precise equivalent of the Laureiitian system of Canada, as de-

scribed by Sir W. Logan. The establishment of this order, which

is so clearly exhibited in great natural sections on the west coast

of Sutherland and Ross, is of great importance in giving to

the science we cultivate a lower datum line than we previously

possessed, as first propounded by myself before the British Asso-

ciation in 1855.*

*See Report of British Association for 1855 (Glasgow meeting). At
that time I was not aware that the same order was developed on a

grand scale in Canada, nor do I now know when that order was there

first observed by Sir W. Logan. I then (1855) simply put forward the

facts as exhibited on the north-west coast of Scotland—viz., the exist-

ence of what I termed a lower or " fundamental gneiss," lying far be-

neath other gneissose and crystalline strata, containing remains which

I even then suggested were of Lower Silurian age. Subsequently, in

1859, when accompanied by Professor Ramsay, I adopted, at his sug-
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" For hitharto the order of the geological succession even, as

seen in the geological map of England and Wales, or Ireland, as

approved by Sir Henry de la Beche and his noble coadjutors,

Phillips, Ramsay, Jukes and others, admits no older sediment

than the Cambrian of North Wales, whether in its slaty condition

in Merioneth and Caernarvon, or in its more altered condition in

Anglesea.

" The researches in the Highlands have however shown that

in our own islands the older palaeozoic rocks, properly so called,

or those in which the first traces of life have been discovered, do

repose, as in the broad regions of the Laurentian Mountains of

Canada, upon a grand stratified crystalline foundation, in which

both limestones and iron ores occur subordinate to gneiss. la

Scotland, therefore, these earhest gneissic accumulations are now
to be marked on our maps by the Greek letter alpha^ as preced-

ing the Roman a, which had been previously applied to the low-

est known deposits of England, Wales, and Ireland. Though we

must not dogmatize and affirm that these fundamental deposits

were in their pristine state absolutely unfurnished with any living-

things (for Logan and Sterry Hunt in Canada, have suggested

that there they indicate traces of the former life,) we may con-

clude that in the highly metamorphosed condition in which they

are now presented to us in North-Western Britain, and associated

as they are with much granitic and hornblendic matter, they are

for all purposes of the practical geologist, ' azoic rocks.' The

Cambrian rocks, or second stage in the ascending order, as seen

reposing on the fundamental gneiss of the north-west of Scot-

land, are purple and red sandstones and conglomerates, forming

lofty mountains. These resemble to a great extent portions of

the rocks of the same a^e which are so well known in the Lono^-

mynd range of Shropshire, and at Harlech in North Wales, and

Brav Head in Ireland.

*' At Bray Head they have afforded the Oldhamia, possibly an

aZ^CT, while in the Longmynd in Shropshire, they have yielded to

gestion, the word " Laurentian" in compliment to my friend Sir Wm.
Logan, who had then worked out the order in Canada, and mapped it

on a stupendous scale. I stated, however, at the same time, that if a

British synonym was to have been taken, I should have proposed the

word " Lewisian," from the large island of the Lewis, almost wholly

composed of this gneiss.

Can. Nat. 5 Vol. VI. No. 5.
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the researches of Mr. Salter some worm tracks and the trace of

an obscure crustacean.

" The Highland rocks of this age, as well as their equivalents,

the Huronian rocks of North America, have as yet afforded no

trace whatever of former life. And yet, such Cambrian rocks are

in parts of the Longmynd, and especially in the lofty mountains

of the North-western Highlands, much less metamorphosed than

many of the crystalline rocks which lie upon them. Rising in

the scale of successive deposits, we find a corresponding rise in the

signs of former life on reaching that stage in the earlier slaty and

schistose rocks in which animal remains begin clearly to show

themselves. Thus, the Primordial Zone of M. Barrande is, ac-

cording to that eminent man, the oldest fauna of his Silurian

basin in Bohemia.*

" In the classification adopted by Sir Henry de la Beche and

his associates, the Lingula flags, (the equivalent of the ' zone

primordiale ' of Barrande), are similarly placed at the base of the

Silurian system. This primordial zone is also classed as the low-

est ^ilurian by De Verneuil, in Spain ; by James Hall, Dale

Owen, and others, in the United States, and by Sir. Wm. Logan,

Sterry Hunt, and BiUings, in Canada.f

" In the last year M. Barrande has most ably compared the

* I learn, however, that in Bohemia, Dr. Fritzsch has recently dis-

covered in strata lying beneath the mass of the primordial zone of Bar-

rande, and in rocks hitherto considered azoic, the fossil burrows of

annelide animals similar to those of our own Longmynd.

f In completing at his own cost a geological survey of Spain, in

which he has been occupied for several years, and in the carrying out

of which he has determined the width of the sedimentary rocks of the

Peninsula (including the Primordial Silurian Zone, discovered by that

zealous explorer, M. Casiano de Prado,) M. De Verneuil has in the last

few months chiefly examined the eastern part of the kingdom, where

few of the older palaeozoic rocks exist. I am, however, informed by

him that Upper Silurian rocks with Cardiola interrupta, identicaj with

those of France and Bohemia, occur along the southern flanks of the

Pyrenees, and also re-occur in the Sierra Morena, in strata that overlie

the great mass of Lower Silurian rocks as formerly described by M.

Casiano de Prado and himself. The southern face of the Pyrenees, he

further informs me, is specially marked by the display of mural masses

of Carboniferous strata, which, succeeding the Devonian rocks, are not

arranged in basin-shape, but stand out in vertical or highly inclined

positions, and are followed by extensive conglomerates and marls of

Triassic age, and these by deposits charged with fossils of the Lias.
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North American Taconic group of Emmons,* with his own pri-

mordial Silurian fauna of Bohemia and other parts of Europe;

and, although that sound palaeontologist, Mr. James Hall, has not

hitherto quite coincided with M. Barrande in some details,f it is

evident that the primordial fauna occurs in many parts of North

America. And as the true order of succession has been ascer-

tained, we now know that the Taconic group is of the same age

as the lower Wisconsin beds described by Dale Owen, with their

Paradoxides, Dikellocephalus, &c., as well as of the lower portion

of the Quebec rocks, with their Conocephalus, Arionellus, &c.,

described by Logan and Billings, of the crystalline schists of

Massachusetts, containing the noble specimens of Paradoxides de-

scribed by W. Rogers, and of the Vermont beds with their Oleni.

It follows that the primordial Silurian zone of Barrande (the low-

er Lingula flags of Britain) is largely represented in North

America, however it may occupy au inverted position in some

cases, and in others be altered into crystalline rocks.

" In determining this question due regard has been had to the

great convulsions, inversions, and breaks to which these ancient

rocks of North America have been subjected, as described by

Professors Henry and W. Kogers.

" In an able review of this subject, Mr. Sterry Hunt thus ex-

presses himself:—* We regard the whole Quebec group, with its

underlying primordial shales, as the greatly developed represen-

tative of the Potsdam and Calciferous groups (with part of that

of Chazy), and the true base of the Silurian system.' * The

Quebec group with its underlying shales,' this author adds (and

he expresses the opinion of Sir W. Logan,) * is no other than the

Taconic system of Emmons ;' which is thus, by these authors, as

well as Mr. James Hall, shown to be the natural base of the Si-

lurian rocks in America, as Barrande and De Verneuil have

proved it to be on the continent of Europe.

"In our own country a valuable enlargement of our acquaint-

ance with the relations of the primordial zone to the overlying

members of the Silurian rocks has been made through the per-

sonal examination of Mr. Salter, aided by the independent

* The Silurian classification was proposed by me in 1835, and in the

following year, 1836, Dr. Emmons suggested that his black shale rocks

which he called Taconic, were older than any I described.

t Nor are the writings of the Professors W. B. and H. D. Rogers in

unison with the opinions of the authors here cited.
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discoveries of organic remains by MM. Homfray and Ashe of

Tremadoc.

" It has been thus ascertained, that the lower member only of

the deposit which has hitherto passed under the name of Lin-

gula flags, can be considered the equivalent of the primordial

zone of Bohemia. In North Wales that zone has hitherto been

mainly characterized by Lingula and the crustaceans Oleuus and

Paradoxides. Certain additions having; been made to these fos-

sils, Mr. Salter finds that of the whole there are five genera pecu-

liar to the lower zone, and seven which pass upwards from it into

the next overlying band, or the Tremadoc slate. But the over-

lying Tremadoc slate, hitherto also grouped with the Lingula

flags, is, through its numerous fossils (many of them of recent

discovery), demonstrated to constitute a true lower member of

the Llandeilo formation. For among the trilobites, the well-

known Llandeilo forms of Asaphus and Ogygia range upwards

from the very base of these slates. Again, seven or eight other

genera of trilobites, which appear here for the first time, are asso-

ciated with genera of mollusks and encrinites which have lived

through the whole Silurian series. Such, for example, are the

genera Calymene, Illsenus, among crustaceans ; the Lingula, Or-

this, Bftllerophon, and Conularia, among mollusks ; together with

encrinites, corals, and that telling Silurian, zoophyte, the Grapto-

lite. By this proof of the community of fossil types, as well as

by a clear lithological passage of the beds, these Tremadoc

slates are thus shown to be indissolubly connected with the

Llandeilo and other Silurian formations above them ; while, al-

though they also pass down conformably into the zone pri-

mordlale, the latter is characterized by the linguloid shells (Lin-

guella, Salter) and by the genera Olenus, Paradoxides, and

Dikelocephalus, which most characterize it in Britain as in other

regions.*

" I take this opportunity, however, of reiterating the opinions I

have expressed in my work Siluria, that to whatever extent the

primordial zone of Barrande be distinguished by peculiar fossils

in any given tract, from the prevalent Lower Silurian types, there

exists no valid ground for diff"ering from Barrande, De Verneuil, Lo-

* In the last edition of Siluria the distinction was drawn between

the lower and upper Lingula flags, but the fauna of the latter is now
much enlarged.
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gan, James Hall, and others, by separating this rudimentary fauna

from that of the great Silurian series of life, ofwhich stratigraphi-

cally it constitutes the conformable base. And if in Europe but few

genera be found which are common to this lower zone and the

Llandeilo formation (though the Agnostus and Orthis are com-

mon to it and all the Silurian* strata), we may not unreasonably

attribute the circumstance to the fact that the primordial zone of

no one country contains more than a very limited number of dis-

tinct forms. May we not, therefore, infer that in the sequel other

fossil links, similar to those which are now known to connect the

Lower and Upper Silurian series—which I myself at one time

supposed to be sharply separated by their organic remains—will

be brought to light, and will then zoologically connect the pri-

mordial zone with the overlying strata into which it graduates ?

Let us recollect that a few years only have elapsed since Mr. De
Verneuil was criticized for inserting, in his table of the Palaeo-

zoic fauna of North America, a number of species as being com-

mon to the Lower and Upper Silurian. But now the view of the

eminent French Academician has been completely sustained by

the discovery in the strata of Anticosti, as worked out by Mr.

Billings under the direction of Sir W. Logan, of a group of fos-

sils intermediate in character between those of the Hudson River

and Clinton formations, or in other words between the Lower and

Upper Silurian rocks. In like manner, a similar interlacing

seems already to have been found in North America, between the

Quebec group with its primordial fossils, and the Trenton de-

posits, which are, as is well known, of the Llandeilo age.

"I have thus spoken out upon the fitness of adhering to the

classification decided upon by Sir Henry de la Beche and his

associates, long before I had any relation to the geological sur-

vey, which places the whole of the Lingula flags of Wales as

the natural base of the Silurian rocks. For English geologists

should remember that this arrangement is not merely the issue

of the view I have long maintained, but is also the matured

opinion of those geologists, in foreign countries and in our colo-

nies, who have not only zealously elaborated the necessary de-

tails, but who have also had the opportunities of making the

widest comparisons.

" On the continent of Europe an interesting addition has been

made to our acquaintance with the fauna of one of the older beds

of the Lower Silurian rocks, or the Obolus green-sand of St. Pe-
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tersburg,* by our eminent associate Ehrenberg. He has descr?-"

bed and figured f four genera and ten species of microscopic Pte-

ropods, one of which he names Panderella Silurica, the generic

name being in honour of the distinguished Russian palaeontolo-

gist Pander, who collected them. It is well to remark, that as

the very grains of the Lower Silurian green sand seem to be in

great part to be made up of these minute organisms, so we re-

cognize, in one of the oldest strata in which animal life has been

detected, organisms of the same nature as, and not less abundant

than those which constitute the deep sea bottoms of the existing

Mediterranean and other seas.

" Before I quit the consideration of the older paloeozoic rocks I

must remind you that it is through the discovery, by Mr. C. Peach

of certain fossils of Lower Silurian asre in the limestones of Suth-

erland, combined with the order of the strata observed in the

year 182*7 by Professor Sedgwick and myself, that the true age of

the largest and overlying masses of crystalline rocks of the High-

lands have been fixed. The fossils of the Sutherland limestone

are not, indeed, strictly those of the Lower Silurian ofEngland and

Wales, but are analogous to those of the Calciferous sand-rock of

North-America. The Maclurea is indeed known in the Silurian

limestone of the south of Scotland ; but the Ophileta and other

forms are not found until we reach the horizon ofNorth America.

Now, these fossils refer the zone of the Highland limestone and as-

sociated quartz rocks to that portion of the lower Silurian which

forms the natural base of the Trenton series of North America, or

the lower part of the Llandeilo formation of Britain. The inter-

mediate formation—the ' Lingula flags' or zone j^^^i^^ordiale of

Bohemia—having no representative in the North-western High-

lands, there is necessarily a complete unconformity between the

fossil-bearing crystalline limestones and quartz rocks with the

Maclurea, Murchisonia. Ophileta, Orthis, Orthoceratites, &c., and

those Cambrian rocks on which they rest.

" A great revolution in the ideas of many an old geologist, in-

cluding myself, has thus been eff'ected. Strengthened and con-

firmed as my view has been by the concordant testimony of

Ramsay, Harkness, Geikie, James and others, I have had no hesi-

tation in considering a very large portion of the crystalline strata of

* See " Russia and the Ural Mountains."

t Monats-Bericht der Konig. der Wiss. Berlin, April 18, 1861.
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fhe Highlands to be of the same age as some of the older fossili-

ferous Silurian rocks, whether in the form of slates in Wales,

of grauwacke-schist in the southern counties of Scotland, or in the

conditions of mud and sand at St. Petersburg. The conclusions

as respects the correlation of all the older rocks of Scotland have

now indeed been summed up by Mr. Geikie and myself in the

Geological Sketch-map of Scotland which we have just published,

and a copy of which is now exhibited. Not the least interest-

ing part of that production, that which explains the age of all the

igneous or trappean rocks of the south of Scotland, as well as all

the divisions of the Carboniferous formation, is exclusively the

work of ray able colleague.

" But if, through the labours of hard-working geologists,

we have arrived at a clear idea of the first recognizable traces

of life and their sequences, we are yet far from having satisfied

our minds as to the modus operandi by which whole regions of

such deposits have, as in the Highlands, been transmuted into a

crystalline state. Let us therefore hope that, ere this meeting

closes, we may receive instructions from some one of the band of

foreign or British geologists who have by their experimental re-

searches been endeavouring to explain the processes by which such

wonderful changes in the former condition of the sedimentary de-

posits have been brought to light ; such as that by which strata

once resembling the incoherent Silurian clay which we see in

Russia have been hardened into such rocks as the slaty grauwacke

of other regions, and how hard schists of the south of Scotland have

been metamorphosed into the crystalline rocks of the Highlands.

But why are British geologists to see any difficulty in admitting

what I have proposed, that vast breadths of these crystalline stra-

tified rocks of the Highlands are of Lower Silurian age ? Many

years ago I suggested, after examination, that some of the crystalline

rocks near Christiana iu Norway were but altered extensions of

the Silurian deposits of that region ; and since then Mr. David

Forbes and M. Kjerulf have demonstrated the truth of the sug-

gestion. Again, and on a vastly larger scale, we know that in

North America all the noted geologists, however they may difl"er

on certain details, agree in recognising the fact that the vast east-

ern seaboard range of gneissic and micaceous schists is made up

of metamorphosed strata, superior even to the lowest of the Si-

lurian rocks. Logan, Rogers, Hall and Sterry Hunt are decidedly
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of this opinion
; and the point has been most ably and clearly set

before the public by the last mentioned of these geologists,^ who,

being himself an accomplished chemist, has given ns some good

illustrations of the probable modus operandi in the bringing about

of these changes.

" The importance of the inquiries to be made by chemical geo-

logists into this branch of our science was not lost upon the earlier

members of the British Association. Even in the year 1833 a

committee was appointed to endeavour to illustrate the phenomena

of the metamorphism of rocks by experiments carried on in iron

furnaces. After a series of trials on various mineral substances,

the Rev. W. Vernon Harcourt, to whom we owed so much at our

foundation, has as the reporter of that committee, been enabled to

present to the Association that lucid report on the actual effect of

long-continued heat which is published in our last volume. In

referring you to that document, I must, as an old practical field-

geologist, express the gratification I feel in seeing that my eminent

friend has, in the spirit of true inductive philosophy, arrived,

after much experiment and thought, at the same conclusion at

which, in common with Sedgwick, Buckland, De la Beche, Phil-

lips, and others in my own country, and with L. Von Buch, Elie

de Beaumont, and a host of geologists abroad, I had long ago

arrived in the field. I, therefore, re-echo their voices in repeating

the words of Mr. W. Harcourt, ' that we are not entitled to pre-

sume that the forces which have operated on the earth's crust

have always been the same.' Looking to the only rational theory

which has ever been propounded to account for the great changes

in the crust which have taken place in former periods, the exist-

ence of an intense central heat which has been secularly more and

more repressed by the accumulation of sediment, until the surface

of the planet was brought into its present comparatively quiescent

condition, our first General Secretary has indicated the train of

causes, chymical and physical, which resolve some of the difficul-

ties of the problem. He has brought before us, in a compendious

digest, the history of the progress which has been made in this

branch of our science, by the writings of La Place, Fourier, Von

Buch, Fournet, and others, as well as by the experimental resear-

ches of Mitscherlich, Berthier, Senarmont, Daubree, Deville, De-

* This Journal for April, and American Journal of Science, May, 1861.
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lesse, and Duroclier. Illustrating his views by reference to chy-

mical changes in the rocks and minerals of our own country, and

fortifying his induction by an appeal to his experiments, he arrives

at the conclusion that there existed in former periods a much

greater intensity of causation than that which now prevails. His

theory is that whereas now, in the formation of beds, the aqueous

action predominates, and the igneous is only represented by a few

solfataras, in the most ancient times the action was much more

io-neous, and that in the intermediate times fire and water divided

the empire between them. In a word, he concludes with the ex-

pression of the opinion which my long continued observation of

facts had led me to adopt, * that the nature, force, and progress

of the past condition of the earth cannot be measured by its exist-

ing^ condition.'

" In addition to these observations on metamorphism, let me
remind vou that, on the recommendation of the British Associa-

tion, other important researches have been carried on by Mr.

William Hopkins, our new General Secretary, and in the furnaces

of our President, Mr. Fairbairn, on the conductive powers for heat

in various mineral substances. Although these experiments have

been retarded by a serious accident which befel Mr. Hopkins,

they are still in progress, and I learn from him that, without en-

tering into any general discussion as to the probable thickness of

the crust of our planet, we may even now afiirm, on experimental

evidence, that, assuming the observed terrestrial temperature to

be due to central heat, the thickness of this crust must be two or

three times as great as that which has been usually considered to

be indicated by the observed increase of temperature at accessible

depths beneath the earth's surface.

" Of the Devonian rocks or Old Red Sandstone much might be

said if I were to advert to the details which have been recently

worked out in Scotland by Page, Anderson, Mitchell, Powrie, and

others ; and in England by the researches of the Rev. W. Sy-

monds and other members of the Woolhope and Malvern clubs.

But, confining myself to general observations, it may be stated

that a triple subdivision of that group, which I have shown to

hold good over the continent of Europe as in our own country,

seems now to be generally admitted, while the history of its

southern fauna in Devonshire has recently been graphically and

ably elaborated by Mr. Pengelley in a paper printed in our last

volume.
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" In Herefordshire and Shropshire the passage of the upper

members of the Silurian rocks into the inferior strata of the Old

Red group has been well shown by Mr. Lightbody, and the fossils

of its lower members have been vigorously collected, while in

Scotland Mr. Geikie and others have shown the upward passage

of its superior strata into the base of the Carboniferous rocks, and

Dr. Anderson announces the finding of shells with Crustacea in

the lower or gray beds, south of the Tay. I may here note that

the point which I have been for some years endeavouring to es-

tablish as to the true position of the Caithness flags with their

numerous ichthyolites seems to be admitted by my contempor-

aries. The lamented Hugh Miller considered these ichthyolites

as belonging to the lower member of the group, and had good

grounds for his views, since at his native place, Cromarty, these

fish beds appear very near the base. But, by following them into

Caithness and the Orkneys, I have shown that they occupy a

middle position, while the true base of the group is the equivalent

of the zone with Cephalaspis, Pteraspis, and Pterygotus.

" And here it is right to state that the Upper Silurian rocks,

which are clearly represented in Edinburghshire, and which in

Lanarkshire seem to graduate upwards into the Lower Old Red or

Cephalaspis sandstone, are wanting in the Highlands, thus ac-

counting for the great break which there occurs between the

crystallized rocks of lower Silurian age and the bottom beds of the

Old Red Sandstone.

" Ofthe Old Red Sandstone ofScotland and Herefordshire I may
be permitted further to observe that its downward passage into

the uppermost Silurian rock and the upward passage of its higher

strata into the Carboniferous strata has been well developed ; the

one near Ludlow, chiefly through the labours of Mr. Lightbody
;

the other in Scotland, through the researches of the Government

geologists Howell and Geikie, as well as by those of Mr. D. Page

and other observers. On this head I may however note what

my contemporaries seem now to admit, that the removal of the

Caithness flags and their numerous included ichthyolites from the

bottom of this group, and their translation to the central part of

the system, as first proposed by myself, is correct. In truth, the

lower member of this system is now unequivocally proved to be

the band with Cephalaspis, Pteraspis, &c., as seen in Scotland,

England, and Russia. The great break which has been traced in
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the south of Scotland by Mr. Geikie between the lower and upper

Old Red is thus in perfect harmony with the zoological fact that

the central or Caithness fauna is entirely wanting in that region,

as in England,—as it is indeed in Ireland, where a similar break

occurs.

" It gratifies me to add that many new forms of those fossil

fishes which so peculiarly characterize the Old Red Sandstone have

been admirably described by Sir Philip de Grey Egerton in the

Memoirs of the Geological Survey, and I must remark that it is

most fortunate that the eminent Agassiz is here so well represent-

ed by my distinguished friend, who stands unquestionably at the

head of the fossil ichthyologists of our country.

" Very considerable advances have been made in the develop-

ment of our acquaintance with that system—the Carboniferous

—

which in the North of England (Yorkshire) has been so well des-

cribed by Professor Philips, and with which all practical geolo-

gists in and around Manchester are necessarily most interested.

The close researches of Mr. Binney, who has from time to time

thrown new lights on the origin and relations of coal and the

component parts of its matrix, established proofs, so long ago as

1840, that a great part of our coal fields was accumulated under

marine conditions, the fossils associated with the coal beds being,

not as had been too generally supposed, of fluviatile or lacustrine

character, but the spoils of marine life. Professor Henry Rogers

came to the same conclusion with regard to the Appalachian

coal fields in America in 1842. Mr. Bi nney beheves that the plant

Sigillaria grew in salt water, and it is to be remarked that even in

the so-called ' freshwater limestones' of Ardwick and Le Botwood

the Spirorbis and other marine shells are frequent, while many of

the shells termed Cypris may prove to be species of Cythere.

Again, in the illustrations of the fossils which occur in the bands

of iron-ore in the South Welsh coal field, Mr. Salter, entering par-

ticularly into this question, has shown that in the so-called ' Unio-

beds' there constantly occurs a shell related to the Mya of our

coasts, which he terms Anthracomya ; while, as he has stated in

the Memoirs of the Geological Survey
,
just issued, the very Unios

of these beds have a peculiar aspect, differing much from that of

true freshwater forms. They have, he says, a strongly wrinkled

epidermis, which is a mark of the Myada?, or such burrowing

bivalve shells, and not of true Unionidae ; they also di0*er in the
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interior, as shown by Professor W. King. Seeing that in these

cases quietly deposited limestones with marine shells (some of

them, indeed, of estuary character) rest upon beds of coal, and

that in many other cases purely marine limestones alternate fre-

quently with layers of vegetable matter and coal, may we not be

led to modify the theory, founded on the sound observation of

Sir W. Logan, by* which the formation of coal has been rather

too exclusively referred to terrestrial and freshwater conditions?

May we not rather revert to that more expansive doctrine, which

I have long supported, that different operations of nature have

brought about the consolidation and alteration of vegetable matter

into coal ? In other words, that in one tract the coal has been

formed by the subsidence in situ of vast breadths of former jun-

gles and forests; in another, by the transport of vegetable mater-

ials into marine estuaries ; in a third case, as in Russia and Scot-

land (where purely marine limestones alternate with coal), by a

succession of oscillations between jungles and the sea; and lastly,

by the extensive growth of large plants in shallow seas ?

" The geological map of Edinburghshire prepared by Messrs.

Howell and Geikie, and recently published, with its lucid explana-

tions, affords, indeed, the clearest proofs of the frequent alterna-

ations of beds of purely marine limestone charged with Product!

and bands of coal, and is in direct analogy with the coal fields of

the Donetz, in Southern Russia.*

" In sinldno; throuo;h the extensive coal tracts around Manches-

ter (at Dukinfield), where one of the shafts already exceeds in

depth the deepest of the Durham mines, rigorous attention will, I

hope, be paid to the discovery of the fossils which characterize

each bed passed through, not merely to bring about a correctly

matured view of the whole history of these interesting accumula-

tions, formed when the surface of our planet was first furnished

with abundant vegetation, but also for the practical advantage of

the proprietor and miner, who, in certain limited areas, may thus

learn where iron-ores and beds of coal are most likely to be per-

sistent. In carrying out his survey work through the north-west-

ern coal tracts of Lancashire, to which the large or six-inch Ord-

nance map has been applied, one of the secretaries of this section,

Mr. Hull, has done good service in accurately defining the tracts

* See " Russia in Europe and the Ural Mountains," Vol. 1.
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wherein tlie elevated coal deposits are covered by drift only, in

contradistinction to those which are still surmounted by red rocks

of Permian and Triassic age. In seeing that these are eagerly

bought by the public, and in recognizing the great use which the

six-inch survey has proved in the hands of the geological survey-

ors in Scotland, our friends in and around Manchester may be

led to insist on having that large scale of survey extended to their

own important district. By referring to the detailed delineations

of the outcrops of all the Carboniferous strata in the counties of

Edinburgh, Haddington, Fife, and Linlithgow, as noted by Pro-

fessor Ramsay and Messrs. Howell and Geikie, the coal propri-

etors of England will doubtless recognize the great value of such

determinations.

:;{« ^ ^ >ic ^ ^

^1* *r» »1^ *!* ^^ ^ ^ ^ *T*

" Geological Survey and Government School of Mines, Mineral

Statistics, and Colonial Surveys.—As I preside for the first time

over this section since I was placed at the head of the Geological

Survey of Britain, I may be excused for making an allusion to

that national establishment, by stating that the public now take

a lively interest in it, as proved by a largely-increased demand for

our maps and their illustrations—a demand which will, I doubt

not, be much augmented by the translation at an early day of

many of our field surveyors from the south-eastern and central

parts of England, where they are now chiefly employed, to those

northern districts where they will be instrumental in developing

the superior mineral wealth of the region.

*' The Government School of Mines, an oftshoot of the Geolo-

gical Survey, is primarily intended to furnish miners, metallurgists,

and geological surveyors with the scientific training necessary for

the successful pursuit and progressive advancement of the callings

which they respectively pursue ; but at the same time the lectures

and the laboratories are open to all those who seek instruction in

physical science for its own sake, by reason of its important ap-

plication to manufactures and the arts. The experience of ten

years has led the professors to introduce various modifications into

their original programme—with the view of adapting the school

as clearly as possible to the wants of those two classes of students

;

and at present, while a definite curriculum, with special rewards
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for excellence, is provided for those who desire to become mining,

metallurgical, and geological associates of the school, every stu-

dent who attends a single course of lectures may by the new rules

compete iu the final examination for the prizes which attach to it

only.

" Throughout the whole period of the existence of the school

the professors have given annual courses of evening lectures to

working men, which are always fully attended, as a part of their

regular duty; and during the past year several of them have

delivered voluntarily courses of evening lectures, at a fee so small

as to put them within the reach of working men, pupil-teachers,

and schoolmasters of primary schools. The professors thus hope

to support to the utmost the great impulse towards the diffusion

of a knowledge of physical science through all classes of the

community which has been given through the Department of

Science and Art by the Minute of the Committee of Privy Council

of the 2d of June, 1859.

" A body like the British Association for the Advancement of

Science should, I conceive, not be unaware of a step of such vast

importance, and tending so entirely towards the same goal as that

to which its own efforts have been and stillare constantly directed.

" Now, inasmuch as I can trace no record of the teachings of

the Government School of Mines in the volumes of the British

Association, and as I am convinced that the establishment only

requires to be more widely known, in order to extend sound phy-

sical knowledge not merely to miners and geologists, but also to

chemists, metallurgists, and naturalists, I have only to remind my
audience that this School of Mines which, owing its origin to Sir

Henry De la Beche, has furnished our colonies with some of the

most accomplished geological and mining surveyors, and many a

manufacturer at home with good chemists and metallurgists, has

now for its lecturers men of such eminence that the names of

Hoffman, Percy, Warington Smyth, Willis, Ramsay, Huxley, and

Tyndall are alone an earnest of our future success.

" In terminating these few allusions to the Geological Survey

and its applications, I gladly seize the opportunity of recording

that in the days of our founder. Sir Henry de la Beche, our insti-

tution was greatly benefited in possessing, for some years, as one

of its leading surveyors, such an accomplished naturalist and skil-

ful geologist, as the beloved Assistant General Secretary of the
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British Association, Professor Philips, who by his labours threw

much new light on the palaeontology of Devonshire, who, in the

Memoirs of the Survey, has contributed an admirable Monograph

on the Silurian and other rocks around the Malvern hills, and

who, by his lectures and writings, is now constantly advancing

geological science in the oldest of our British Universities.

" There is yet one subject connected with the Geological Sur-

vey to which I must also call your attention—viz., the mineral

statistics of the United Kingdom, as compiled with great care and

ability by Mr. Robert Hunt, the Keeper of the Mining Records,

and published annually in the Memoirs of our establishment.

" These returns made a deep impression on the statists of foreign

countries who were assembled last year in London at the Inter-

national Congress. The Government and members of the Legis-

lature are now regularly furnished with reliable information as to

our mineral produce, which, until very recently, was not obtain-

able. By the labours of Mr. Robert Hunt, in sedulously collecting

data from all quarters, we now become aware of the fact that we
are consuming and exporting about 80,000,000 of tons of coal

annually (a prodigious recent increase, and daily augmenting).

Of iron ore we raise and smelt upwards of 8,000,000 of tons, pro-

ducing 3,826,000 tons of pig iron. Of copper ore we raise from

our own mines 236,696 tons, which yield 15,968 tons of metallic

copper ; and from our native metallic minerals we obtain of tin

6,695 tons ; of lead, 63,525 tons; and of zinc, 4,35*7 tons. The

total annual value of our minerals and coals is estimated at 26,-

993,5 73Z., and that of the metals (the produce of the above mine-

rals) and coal at 37,121,318?.

" When we turn from the consideration of the home survey to

that of the geological surveys in the numerous colonies of Great

Britain, I may well reflect with pleasure on the fact that nearly

all the leaders of the latter have been connected with, or have

gone out from, our home geological survey and the Government

School of Mines.

" Such were the relations to us of Sir William Logan in Cana-

da, of Professor Oldham in India, with several of his assistants
;

of Selwyn in Victoria, of my young friend Gould in Tasmania, as

well as of Wall in Trinidad ; while Barret, in Jamaica, is a wor-

thy pupil of Professor Sedgwick. Passing over the many interest-

ing results which have arisen out of the examination of these
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distant lands, we cannot but be struck with tbe fact that, while

Hindostan (with the exception of the higher Himalayan moun-

tains), differs so materially in its structure and fossil contents from

Europe, Australia (particularly Victoria) presents, in its palgeozoic

rocks at least, a close analogy to Britain. Thanks to the ability

and zeal of Mr. Selwyn, a large portion of this great auriferous

colony has been already surveyed and mapped out in the clearest

manner. In doing this he has demonstrated that the productive

quartzose veinstones, which are the chief matrix of gold, are mainly

subordinate to the lower Silurian slaty rocks, charged with trilo-

bites and graptolites, and penetrated by granite, syenite, and vol-

canic rocks, occupying vast regions. Mr. Selwyn, aided in the

palaeontology of his large subject by Professor M'Coy, has also

shown how these original auriferous rocks have been worn down

at successive periods, one of which abrasions is of pliocene age,

another of post-pliocene, and a third the result of existing causes.

All these distinctions, as well as the demarcation of the carboni-

ferous, oolitic, and other rocks are clearly set forth. Looking

with admiration at the execution of these geological maps, it was

with exceeding pain I learnt that some members of the Legislature

of Victoria had threatened to curtail their cost, if not to stop their

production. As such ill-timed economy would occasion serious

regret among all men of science, and would, I know, be also deeply

lamented by the enlightened Governor, Sir Henry Barkly, and

would at the same time be of lasting disservice to the material

advancement of knowledge among the mining classes of the State,

let us earnestly hope that the young House of Parliament at

Melbourne may not be led to enact such a measure.

[Want of space compels us to omit the conclusion of this

address, as well as a preceding portion relating to the Permian

rocks.]
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On the recent discoveries of Gold in Nova
Scotia. By J. W. Dawson, LL.D., F.G.S., &c.

(Read before the Natural History Society.)

The discoveries of gold recently made in Nova Scotia, are of

much interest both in a geological and commercial point of view

;

and should they exercise an influence on the destinies of that

Province, comparable with that which similar discoveries have

produced in California and Australia, they will not be without

importance to Canada, and will probably contribute to attract

attention to other mineral resources of the Lower Provinces here-

tofore neglected. In the present paper, I propose to record the

leading geological facts connected with these discoveries, using

materials collected in my former geological researches in Nova

Scotia, and the facts communicated to me by friends who have

visited the localities.

In a paper on the Silurian and Devonian rocks of Nova Scotia,

published in Vol. V of the Canadian Naturalist^ p. 132, et seq.,

I referred very shortly to a series of metamorphic rocks extend-

ing along the Atlantic coast of the Province. I stated that it has

aflforded no fossils ; but from its apparent relation to the fossilifer-

ous Silurian rocks further inland, and to the older slate series of

Can. Nat. Vol. VI. No. 6.
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Newfoundland, it may be inferred to belong to the lower part of

the Lower Silurian system. The map attached to that paper and

here reproduced, shews the geographical position of the beds,

which extend along the whole Atlantic coast, from Cape Canso

to Cape Sable.

Fig. 1.

—

Explanation of the Map and Section.

(1) Secondary Trap.

(2) New Red Sandstone (Permian or Triassic.)

(3) Carboniferous. (In eastern part of Nora Scotia proper.)

(4) Devonian.

(5) Middle and Upper Silurian.

(6) Metamorphosed Lower Silurian. (Auriferous region.)

(7) Granite.

The numbers refer to the section and to the corresponding shades of

the map.

In my "Acadian Geology," (1855) a more full description is

given of this " Atlantic Coast Metamorphic District," extending

£rom p. 346 to 365, and including some remarks on the proba-

bilities of the discovery of gold and other metals in this forma-

tion. From this description I may condense the following notice

of the rocks occurring in the district, and their distribution.

The prevailing stratified rocks are clay slate and quartz rock,

the former of various degrees of coarseness, and usually of grey

and black tints, and the latter in thick massive beds of a grey

colour, locally named ** whin." In some localities these are re-

placed by mica slate and gneiss, perhaps consisting of the same

material in a farther state of metamorphism, and they are pene-

trated by veins and masses of intrusive granite, which from its

relations elsewhere, would seem to be of Devonian age.
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In passing from S.W. to N.E., and nearly in the strike of

the beds, the following distribution appears. In the county

of Yarmouth, quartz rock and slate alternate; the former

constituting rocky ridges, the latter occurring in the valleys, and

occasionally exhibiting beds of chloritic and hornblendic slate.

Quartz veins abound in the slates. Along the coast of Shelburne

and Queen's counties, granite, gneiss, hard quartzite, and mica

slate, prevail ; but inland the clay slates occur and occupy a con-

siderable breadth of country. In Lunenburgh and Halifax coun-

ties, with the exception of the granitic bands of Aspatogen, Cape

Sambro, and Musquodoboit Harbour, the clay slate and quartzite

prevail, threaded as usual with small quartz veins, which in some

parts of Lunenburgh, and in the country between Halifax and

Musquodoboit Harbour, are very numerous and have proved au-

riferous. Eastward of the granite mass of Musquodoboit and

Ship Harbour, the slates and quartzite reappear, and are auri-

ferous, the former, however, being often micaceous, and between

Country Harbour and Cape Canseau, presenting many beautiful

varieties of perfect mica slates, for specimens of which, I was in-

debted many years ago to Mr. Whiteman, civil engineer, who visited

this coast in connection with the railroad surveys. In the

peninsula of Cape Canseau, gneiss appears to prevail, but there

are also thick beds of slate, abounding in crystals of chiastolite.

The long range of outcrop above shortly sketched, and ex-

tending N.E. and S.W. along the coast, about 250 miles, and

inland in some places from 20 to 30 miles, appears to belong to

one geological system, and this probably the lower part of the

Lower Silurian. It is thus on the geological horizon of the auri-

ferous and cupriferous rocks of Lower Canada, as the age of these

rocks has been recently settled by Sir W. E. Logan. These rocks in

Canada were until lately referred to the Hudson River group
;

and on consulting my paper above quoted, and my "supplemen-

tary chapter," p. 53, it will be found that I was aware of the

similarity in mineral character to these Canadian deposits, though

I could not regard the Nova Scotia coast series as of so modern

date as that assigned at that time, to what are now regarded as

their Canadian equivalents.

No geological survey of Nova Scotia having as yet been made,and

the Atlantic coast series, owing to its absence of fossils, and of in-

teresting minerals, being on the whole uninviting to amateurs,

little detailed information exists as to the precise order of its de-



420 Dr, Dawson on the recent

posits. "When least altered and disturbed, it appears to consist

mainly of thick beds of quartzite and slate, alternating with eacli

other, and presenting but little variation of mineral character,

except in the greater or less coarseness of the slates, or the

quantity of iron pyrites which they contain. The only evidence

I have ever obtained of the occurrence of any calcareous rocks

in this series, is a small specimen of impure crystalline liraestonCj

which I saw in the possession of the late Titus Smith, many years

ago, but he seemed to have no information as to its extent.

The first gold found in this formation was observed at Tangier,

a harbour 40 miles east of Halifax, in 1860; but the excitement

consequent on its discovery died away, and was renewed only by

fresh discoveries in the spring of the present year. I have not

visited Tangier, though I have examined portions of the country

both east and west of it, and presenting apparently the same

geological characters. Indeed the portion of country between

Ship Harbour and St. Mary's River, including this place, is per-

haps the part of this coast which has been least visited by geolo-

gists. I am indebted to Henry Poole, Esq., a corresponding

member of this Society, for specimens of the auriferous rock,

which seems to be the ordinary slate of the district, somewhat

more soft and fine grained than usual, and associated with dark

gray quartzite. I have also seen in the possession of Mr. Rich-

ardson, of the Geological Survey of Canada, specimens of the

rocks, precisely of the same character with those which occur at

Musquodoboit, Halifax, Lunenburgh, Northern Queens, and

Yarmouth. The gold occurs disseminated in irregular grains and

masses in white milky or translucent quartz, often stained by the

hydrated peroxide of iron, derived from small quantities of iron

pyrites present in the veins. The quartz occurs in small veins

traversing the slate, apparently in the direction of its strike, and

the gold seems to occur most abundantly at and near the walls

of the vein. The gold appears to have been deposited in cavities

of the quartz, for in some very rich specimens exhibited in Mon-

treal by the Government Railway Delegation, and in a very fine

though small specimen kindly presented to me by the Hon. Mr.

Tilley, the gold is impressed by the faces of quartz crystals on

which it has been moulded. Mr. Poole has also sent to me spe-

cimens of yellow " gossan," or oxide of iron, said to contain par-

ticles of gold. This is probably a result of the disintegration of
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auriferous iron pyrites. Mr. Poole has also found at Tangier, in

quartz veins similar to those containing the gold, small quanti-

ties of arsenical pyrites (Mispickel). No other metallic mineral

has hitherto, in so far as I am aware, been discovered ; though the

analogy of other gold regions would suggest the probability that

others may occur. *

The Hon. Mr. Howe in an official report to the Lieutenant

Governor of Nova Scotia, thus notices the later history of the

Tangier *' diggings."

" The discoveries made in 1860, your Excellency is aware, were

unimportant. Some hundreds of persons, tempted by rumors of

the existence of the precious metal, rushed into the woods near

the head waters of the Tangier, ten miles from the sea coast, and

proved the existence of gold, it is true, but in quantities so small,

and such a distance from the roads and navigation, as to promise

no return to the most industrious miner. The facts having been

investigated and made public, the excitement subsided, and the

people returned to their ordinary pursuits.

" In March this year a man, stooping to drink at a brook,found a

piece of gold shining among the pebbles over which the stream

flowed. He picked it up, and searching found more. This was

about half a mile to the eastward of the debouchment of Tangier

River, a stream of no great magnitude, taking its rise not very

far from the sources of the Musquodoboit, flowing through a

chain of lakes which drain, for many miles on either side, a

rugged and wilderness country, and falling into the Atlantic

about 40 miles to the eastward of Halifax.

'* The locality was most favourable for mining operations, being

within half a mile of navigation, and surrounded by a hardy pop-

ulation engaged in the fisheries, whose small craft could readily

transport everything that the miners would require.

" Though gold was brought to the capital in small quantities in

the spring, and some of it exhibited to the Legislature, nobody

was sanguine enough to believe that it could be obtained in suf-

ficient abundance to pay for the labor of industrious men, who

could earn from four to six shillings sterling per day at almost

any other employment. The feeling of the Legislature evidently

was, that what might prove a delusion and a snare ought not to

be over-estimated ; and that the Government should proceed with

caution, that the people might not be misled.

" It was necessary to make some arrangements, however, as per*
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sons were rushing in, and the proprietors of the land claimed pro-

tection from the Government. Their acquiescence in any policy

that might be adopted, was easily obtained, and a deputy sur-

veyor was sent down to Tangier, with instructions to lay oflf a

few lots, 50 feet by 20—to charge a rent of forty dollars for

them—to keep the peace, and to report from time to time to the

Commissioner of Crown Lands, to whose custody, by the act of

last session, the mines of the Province have been transferred.

" Though the rent was high, and the areas small, some lots were

taken up by the sanguine and adventurous, led by a few persons

who had worked in California and Australia. Though no very

great discoveries were made, confidence in the deposits steadily

increased, and the pioneers worked on with cheerfulness and

industry.

" Until recently only two attempts have been made, at Tangier^,

to work any but single claims. A small company, headed by

WiUiam Chambers, Esq., have combined four or five lots, and are

running a tunnel through them ; and Mr. Robert Sibley, who ac-

quired some experience, and made some money by mining in

Australia, has leased from the Government three quarters of an

acre, and is sinking a shaft to enable him to work his claim at

all seasons of the year.

" The lowest depth yet reached is 45 feet, and the largest

nugget found is valued at $300. The gold is got in quartz veins,

running through slate or earth resting upon granite, in the form

of scales, jagged and torn bits, like shot or bullets fired against a

wall. It is sometimes globular, but seldom completely round.

The veins run east and west. It is found in the soil immediately

around the veins, but placer washing has not been very profitable

at Tangier, or perhaps has not been attempted on a scale suf-

ficiently extensive to command a fair return. A new lead has

just been discovered, and there is every reason to anticipate that

as capital and skill, aided by reliable machinery, accumulate at

Tangier, the precious metal will be procured with less labor and

yield a more abundant return.

" In other countries the discoveries ofgold have attracted mixed

multitudes to the mines, of which the reckless and dissolute

often form a large proportion. Robbery, riot and murder have

characterized these mixed communities, both in California and

Australia. A strong police force is required to keep order, the

treasure secured can only be transported over the roads, guarded
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by mounted escorts ; and in the gambling hells of the larger

towns, the earnings of the successful are often dissipated in a

night. In Nova Scotia, gold mining, like everything else, has

developed itself in an orderly and law-abiding spirit. The im-

provised community at Tangier has been permitted to govern it-

self. There has been no resident magistrate or policemen, on

the ground, during the five months that the mines have been

worked. There has not been an act of violence, or a life lost,

hardly a blow struck. Two men detected stealing, were drummed
out of the settlement, and larceny is unknown. Men sleep and

work unarmed, leaving their property secure in their huts ; and

the roads are as safe in the neighbourhood of Tangier as in the

streets of Halifax."

The discoveries at Tangier were followed by others in Musquo-

doboit, in Laurencetown, and in the vicinity of Halifax. Near

Lunenburg also, auriferous veins have been found, and at the lat-

ter place a curious and unusual kind of surface deposit has been

observed on the beach in front of the auriferous slates, an instance

of a gold alluvium actually in progress of formation under the

action of the waves.

Still more recently similar discoveries have been made at and

near Wine Harbor, fifty miles east of Tangier. Specimens from

this place have been kindly forwarded to me by James Primrose,

Esq., of Pictou ; they are precisely of the same character with

those from Tangier, and appear to have been taken from a narrow

vein of white quartz in fine grained, glistening, black slate. The

following account of the discoveries at this place and the neigh-

bouring harbor is given in a letter accompanying the specimens.

^' A fisherman and farmer residing at Indian Harbor and who

knew of the Tangier gold, has been prospecting in his own vici-

nity for about two years, and some weeks ago discovered an au-

riferous vein of quartz at the shore at Wine Harbor, a little

above and very near high water mark. There are no high lands

in the vicinity ; the surface is covered by a gravelly reddish

earth, in some places to the depth of five or six feet, and in others

the whin and slate rocks crop out at the surface. Where the first

discovery was made these rocks cropped out thus, showing a small

irregular vein of quartz which on trial proved auriferous. The

strike of the whin rock is pretty regularly south 63*^ east, and the

dip nearly vertical, sometimes inclining a little on either side of

the perpendicular. The shores both at Wine and Indian Harbor
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are low, and the distance between them, adding the portion which

runs parallel to the shore of Wine Harbor, is about 1J miles.

" The local surveyor has staked out on the surface the strike of

the vein, and along its whole length, at intervals, where it has been

prospected, gold has been found. The surface is much covered

with stones and boulders, consisting of whin of all hues

from white to blue, slaty rocks, and large boulders of

gray granite, showing in general a considerable quantity

of mica. Under those is soil and undulated hard whin,

interspersed with slaty rock of various degrees of hardness and in

some instances resembling sandstone. At the diggings the whin

rocJc, where laid bare, runs south 63° east : close to the side of

this occur the quartz veins which are nearly vertical, but irregular

and broken ; the thickness being from a line to one, two, and

three inches, with sometimes an irregular mass of quartz yielding

gold. On the other side of the quartz occurs the slaty formation,

of various degrees of hardness until it approaches nearly

the hardness of the whin. This slaty matter, as well as the quartz

veins, appear to be much disturbed, the slate however being verti-

cal, and the quartz, in many places, fractured and brittle, and of

all shades from white to deep black, although it is always accom-

panied by some of the white. Scarcely any of the diggers have

got beyond the depth which has been disturbed by the action of

the elements, and consequently have been able to get a good deal

of gold with very common tools, but, when they get deeper, the

vein, or rather the rocks enclosing it, become hard, and it will, in

my opinion, only yield a profitable result when pursued expen-

sively with the best appliances of practical science."

It thus appears that gold has been found on the south-east

coast of Nova Scotia at points 130 miles distant from each other,

along the line of strike of the same formation, and there can be no

doubt that it will be found more or less abundantly throughout

the intermediate country, as well as in the extension of the forma-

tion beyond these limits.

In the quartz at Wine Harbor and Indian Harbor arsenical

pyrites occurs in the same circumstances as at Tangier, of the de-

posits at which place these rocks may be considered as merely the

continuation eastward.

Many reports have gained currency as to the discovery of gold,

in the more inland Upper Silurian metamorphic district of the

east and middle parts of Pictou, the Cobequid Mountains, &c.

;
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but hitherto, if the precious metal has really been found in these

districts, the quantities appear to have been small. These rocks

are of different geological age from those of the coast, so that

the occurrence of gold in the latter affords no evidence that it

will be found in the former. Yet quartz veins occur in these

inland rocks very abundantly, and in slaty rocks not dissimilar

from those of the coast, though geologically much younger. It is

to be observed also that the age of the veins may be much less

than that of the containing rocks, so that the veins of the newer

formation may resemble in origin and date those of the older. It is

interesting also to note, that heretofore, while the inland or newer

metamorphic series has afforded ores of iron and numerous

though small veins of copper pyrites, the coast series, until the

recent gold discoveries, was regarded as quite barren of metallic

minerals, with the exception of iron pyrites. The antecedent

probabilities would thus be in favour of the inland series, more

especially as copper and gold are associated in Canada. On the

other hand, it is quite possible that the older or coast dis-

trict may alone be auriferous, the newer or inland cupriferous

instead.

It has been remarked that it is wonderful that in a district so

thickly settled, and so much subjected to the operations of the

urveyor, road-maker, and agriculturist, as the south coast of

Nova Scotia, so numerous deposits of gold should so long have

escaped observation. Geologists also and mineral explorers have re-

peatedly visited and passed through the district. Still, when it

is considered that the country is netted with quartz veins, and

that perhaps not more than one in a million of these is appreciably

auriferous, the wonder ceases. Ordinary observers do not notice

such things. A geologist not specially looking for useful minerals,

soon becomes wearied of breaking up and examining barren veins

of white quartz, and certainly cannot spare time to spend two

years in " prospecting," like the persevering discoverer of the

Wine Harbour deposit. My own field notes contain the record

of many days of hard work among these unpromising rocks, and

countless quartz veins have suffered from my hammer, without

yielding a speck of gold. I believe I have visited all the localities

of the discoveries, except Tangier, and in some of them, as at the

St. Mary's River, Indian Harbour, and Wine Harbour, I have

spent days in examining the rocks, not certainly with a special

view to the discovery of gold, but often with the assistance of in-
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telligent friends who were good observers. The truth is, that in

cases of this kind it is difficult to make the initial discovery, but

this once made, it is comparatively easy to trace the productive

rocks over considerable districts, if the requisite knowledge of the

geological character of these has been obtained.

The conditions under which gold occurs in Nova Scotia, are

quite similar to those of other auriferous regions. The principal

point of difference is the amount of gold found in rock veins, as

compared with alluvial wastings derived from their waste—

a

mere accident of the deposits or of the mode of exploration. It

is probable that the Nova Scotia deposits are strictly a continua-

tion of those which run along the eastern Appalachian slope as

far as Alabama, and which may throughout, as in Canada and

the Ural Mountains, occur in altered members of the Lower Silurian

series. It is to be anticipated that the connection with the au-

riferous deposits of the United States, may soon be effected by

the discovery of gold in the metamorphic districts of New Bruns-

wick, The quartz veins of Tangier and Wine Harbour, though

small, are remarkably rich in gold ; and it still remains to be

proved whether, like gold veins elsewhere, they will be found to

diminish in productiveness in following them downward.

There is little room to doubt that gold will be found through-

out the coast metamorphic district of Nova Scotia : more especially

the slaty rocks of southern Greysboro, Halifax, Lunenburgh, and

the northern parts of Queens, Shelburne, and Yarmouth, may be

expected to be auriferous. In short this applies to all the dis-

tricts coloured li^Tit blue in the map attached to my " Acadian

Geology." Careful examination may shew that the gold occurs

chiefly or entirely, in the veins traversing certain bands of the

thick beds of slate and quartz rock in these districts ; and these

may be recognised by their mineral character, especially if de-

fined in their relation to the other beds by a detailed survey of

the productive localities. Still the indications in one locality may

not be unfailing when applied to another ; and in the mean time

it would be the best course for explorers to look at all quartz

veins, and especially at those occurring in soft dark slaty beds,

particularly near the junction of these beds with other rocks.

Further, it would seem that the narrower veins, those following

the strike of the rocks, and those stained with iron rust, are most

likely to be productive. Minute examination should be made, as

gold often occurs in very small grains which may still be suffici^
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enlly numerous to pay for extraction. Nor should the washing

of the sands and gravels in the beds of rivers, and of the alluvial

deposits on their banks be neglected, for it may happen in many

cases that gold may occur in these, when the veins originally

containing it have had their outcrops worn away or concealed.

Exploring for gold in new localities cannot be expected to be

remunerative, except in rare cases ; but it would be well at least

that persons residing in the district above referred to, would em-

brace such opportunities as may occur, of examining the quartz

veins in their vicinity. It is to be hoped that in a short time a

geological survey will place within their reach greater facilities

than those which now exist, for making discoveries, and improv-

ing those already made.

Since writing the above I have received an interesting account

of the gold discoveries in Nova Scotia contributed to Silliman's

Journal by Mr. 0. C. Marsh of the Sheffield Scientific School?

Yale College. From this I take the following extracts :

—

" The gold at Tangier occurs mainly in the quartz veins, which

are in most cases less than a foot in width, but in one instance I

noticed it in the argillite near its junction with the quartz. It

is disseminated through the matrix in the usual manner,—fre-

quently in isolated particles and masses, and where the quartz is

white furnishes specimens of great beauty. One of the largest

obtained was prized at three hundred dollars, which was but little

above its intrinsic value. Gold has also been found in the soil,

and in the bed of a small stream near the mines ; but not in suffi-

cient quantity to attract much attention,

" The minerals noticed in association with the gold at this local-

ity were mostly iron pyrites and mispickel. The former appeared

to be quite abundant, and, suspecting it to be auriferous, I have

examined a specimen and find it contains a considerable quantity

of gold. The exact amount was not estimated, but it is sufficient

to make its separation profitable if conducted with skill and

economy. The mispickel at Tangier is frequently found under-

lying the gold in the quartz veins, and in some cases enclosing it.

Chalcopyrite, magnetite, hematite, and galena, also occur in small

quantities.

" Among the specimens of gold obtained at Tangier I noticed

three isolated crystals, which resembled in general appearance

those brought from California. The largest of these was about

one third of an inch in diameter. It was a rhombic dodecahe-



428 Dr. Dawson on the recent

dron with its edges slightly beveled, and although its faces were

marked with delicate striae several of them were unusually bril-

liant. The other two crystals were octahedrons, with dull and

somewhat rounded faces. One of these was flattened and also

much elongated. The smallest crystal was about two lines in

length and quite perfect.

"At Lunenburg, which is about seventy miles west of Halifax

and one hundred and thirty from Tangier,* the gold also occurs in

quartz veins traversing the clay slate, which here forms a high

bluff, but it is most abundant in the sands of the adjacent beach.

Those who first commenced explorations at this place obtained

large quantities of gold with very little labor, and their success

soon attracted others from all parts of the province. This loca-

lity is known in the neighbourhood as "The Ovens," from some

deep caverns which have been worn in the bluff by the action of

the sea. It is this denuding power which has torn the gold from

its bed and collected it on the beach. There is some reason to

believe that a large amount of gold derived from the same source

exists in the bottom of the harbor, as the sea-weed which is

washed on shore has occasionally small particles of the precious

metal attached to it. This point will probably soon be decided
;

as a " Dredging Company " has been formed, and in a short time

will commence operations.

" The strata at this place are similar in appearance and structure

to those at Tangier, and seem to have been equally disturbed.

" At one point near the shore where they were well exposed the

strike was S. 80° W., and the dip about YS^ N. Quartz veins

pass through the slate in many directions, and are generally

found to contain gold, especially those running north and south.

Several dikes of basaltic trap were also observed, one of which

was seven feet in width and appeared to be conformable to the

strata. The auriferous sand on the shore rests on the edges of

the upturned slate, which has here been worn out into " pockets "

of various sizes, well adapted to retain the gold as it is washed

over them. After these cavities have been apparently exhausted

a large amount of fine gold can be obtained, for several feet be-

neath them, between the thin laminae of the slate.

" Nearly the same minerals which were noticed at Tangier also

occur with the gold at this locality. The mispickel is more

abundant, and is usually in very perfect octahedral crystals, some

Only 80 miles in a direct line.

—

j.w.d.
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of which are twins and highly modified. The large amount of

this substance in the sand on the beach, makes the gold washing

somewhat difficult, and with the rude apparatus employed much

of the fine dust is lost. Mercury has not yet been used in sepa-

rating the gold either here or at the other localities.*

" It is impossible to form any reliable estimate of the amount of

gold obtained in Nova Scotia since its discovery there in Marcli

last, as in almost every instance the " claims" have been worked

by private individuals who were generally disinclined to give in-

formation in reofard to their own success. Nor would the amount

alone, if ascertained, be a fair criterion by which to judge the

value of the gold fields, since they have in most cases been ex-

plored by those who have had no previous experience in searching

for gold, and only the rudest methods have been employed in ob-

taining it. I was informed that gold to the value of $2400 had

been taken from one " claim " at Tangier, $1300 from another,

and $480 from a third, although many other " claims" had yielded

little or nothing. I saw in Halifax ingots and specimens of Tangier

gold which were valued at about $2000, and at Lunenburg at

least $250 worth of fine dust which it was said had been washed

from a single " pocket " on the beach.

" I have recently analyzed some specimens of gold which I ob-

tained at Tangier and Lunenburg, and the results are given be-

low. The Tangier specimen was taken from a quartz vein, and

is very remarkable for its purity. I find it is surpassed in this

respect by the gold from only one other locality, viz., Schabrow-

ski, near Katharinenburg, in Siberia.f The Lunenburg gold

was in small particles, washed from the sand on the shore. In

preparing for the analyses the gold was boiled in chlorhydric

acid, fused twice with borax and hammered, and its specific

* While at Lunenburg I was informed of a circumstance connected

with the discovery of the gold which illustrates the utility of even a

little scientific knowledge, and the need of its more general diffusion.

Some years since a farmer, living in the neighbouring town of Chester,

thought he had discovered a valuable copper mine on his land, and at

a great expense sunk a shaft about eighty feet in depth. Finding little

copper to repay his labor, and having exhausted all his means, the work

•was finally abandoned. In his excavations he had cut through a large

quartz vein richly stored with gold, which he had noticed, but supposed

to be merely copper pyrites. The present owner works this copper

mine for gold.

t Dana's Mineralogy, Fourth cd., page 9.
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gravity taken. The quantity employed in eacli case was between

one and two grammes, and the analyses were made according to

the method used by Rose in his investigations on the gold of the

Ural mountains.*

"An analysis of the Tangier gold, specific gravity 18.95, gave.

Gold 98-13

Silver 1*'76

Copper » * 05

Iron trace,

99.94

"An analysis of Lunenburg gold, specific gravity 18*37, gave.

Gold 92-04

Silver 7-76

Copper '11

Iron trace.

99'91

"In some specimens of auriferous quartz from Lawrencetown,

obtained of Mr. R. G. Fraser of Halifax, I found mispickel, iron

pyrites, galena, and magnetite, associated with the gold in the

same manner as at the other localities. In one instance a crystal

of mispickel had a small particle of gold passing directly through

its centre. The specific gravity of the gold from this place was

18*60, which would indicate a degree of purity between that of

the Tangier and Lunenburg specimens. The quantity obtained

was not sufficient for satisfactory analyses."

ARTICLE XXXI.—On the origin of the name ' Canada.^ By
Rev. B. Davies,LL.D., Member of the Council of the Philolo-

gical Society of London.

(Read before the Natural History Society.')

The name by which the most extensive and valuable Province

in British America is called, has a very uncertain, if not strictly un-

known, origin. To this fact Dr. Trench, in his popular work on " the

Studv of Words" (p. 170, ed. 9th.), calls attention in these terms:

" One might anticipate that a name like ' Canada ',
given, and

within fresh historic times, to a vast territory, would be accounted

* Reice nach dem Urai, page 406. Berlin, 1842.



origin of tJie name ^ Canada.^ 431

for, but it is not." Yet there have not been wanting attempts to

account for what the learned Dean justly regards as still needing

explanation ; and the present paper is intended briefly to recount

such attempts, and also to submit a new conjecture, not so much

with the idea of fully satisfying as of directing inquiry.

Among the curious, who have investigated the early history o^

Canada, some have sought a native origin for the name, and

others a foreign one.

1. Those who hold the name to be aborio-inal derive it from the

Iroquois language, or rather from a dialect of the same spoken by

the Onondagoes, who (as we gather from the Archoeologia Amer-

icana^ vol. ii. p. 320) call a town or village ganataje or Jcanathaje^

while the corresponding words in other Iroquois dialects are said

to be carhata and andate (among the Wyandots) nekantaa, (am-

ong the Mohawks) and iennekanandaa (among the Senecas).

It is supposed that Jacques Cartier, who first entered the St. Law-

rence in 1535 and discovered the interior of the country, and in

whose narrative the name * Canada' first occurs, but without any ex-

planation, might have heard the natives use the Iroquois word?

in one of the above forms, when speaking of their primitive village,

then called Stadacona, which stood near Quebec, and that he might

have mistaken it^for the name of the country and adopted it ac-

cordingly without note or comment."^ And this is the explanation

which appears now to find most favour ; and though not satisfied

with it myself, I must add that it is somewhat supported—as it has

struck me—by the analogy of another term, namely Canuc, which

is used vulgarly and rather contemptuously for Canadian, and

which seems to me to come from Canuchsha, the word employed

by the Iroquois to denote a * hut ' (see Arch. Americana, vol. ii. p.

322). Here a Canadian would mean a * townsman ' or ' villager',

but a canuc would be only a 'hutter',

2. Others have thought Canada to be a Spanish or Portuguese

* Cartier gives in his vocabulary Candata as the name for village in

the Algonquin tongue of Stadacona. In a M.S. dictionary of the

Ottawa language in the Library of McGill College, village is repre-

sented by the word outenau^ and house is ouikwam, the same with the

Micmac wigwam, used in Nova Scotia. The word for hut in this diction-

ary is ouachj which is perhaps the first syllable of Hochelaga, the ancient

name of Montreal ; though it is also possible that this name may b©

derived from ouatchioua^ mountain or precipice.

—

(Eds.)
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name, derived from ca (here) and nada (nothing) ; and so " no-

thing here" would aptly express the mind of the first explorers

when they found no gold or other treasures there to satisfy their

greed. Yet it appears that some gold was discovered in the

country by the new comers, and geologists now find auriferous

deposits in the region south of Quebec, where silver also is to be

found, but especially copper. A handful of Canadian gold was

shown in the Great Exhibition of the Industry of all Nations in

1851.

3. A third conjecture on this point has occurred to my mind,

which may possibly be worthy of attention. I fancy the name

may be of oriental origin ; for I met some years since with the

word Canada in a very learned article on the Canarese language

and literature in Zeitschrift der Deutschen IMorgenlandischen

Gesellschaft for 1848, p. 258, where the erudite author gives

Canada as another form of the names Canara, and Carnata,

from which we doubtless get the geographical names Canara

and Carnatic in Southern India. The occurrence of the word in

such a connection recalled to my mind the fact, that the first

discoverers of the New World thought it was part of India, and

so its natives were styled Indians and its islands were called the

West Indies ; and it also suggested to me the possibility, that a

part of the mainland was in like manner called Canada in refer-

ence to the part of India that was so named, either because the

voyagers took it for a portion of India, or because they fancifully

chose to transfer the name to the new continent. Most likely other

names in America may be accounted for in the same manner, such

as LaChine^ near Montreal, and such as Chile in South America,

which is also the name of a large Province in China. Martiniere

tells us in his Diet. Geographique et Critique, under article Terre

Neuve^ that the Grand Bank of Newfoundland was once called " le

grand Banc des Moluques," after the Molucca Islands of the

East. And Columbus, it appears, wrote from Haiti, to the

king of Spain, saying that he had there found the renowned

Ophir (Sopara), with all the treasures coveted by king Solomon.

(See Kalisch on Genesis, p. 282).
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ARTICLE XXXII.

—

An account of the Animals useful in an

economic jpoint of view to the various Chipewyan Tribes. By
B. R. Ross, H. B. C. S.

While collecting and arranging a series of specimens of the

industrial arts of the natives of McKenzie's River District, for the

Royal Industrial Museum of Edinburgh, I was struck, not only

with their number, but also with their importance to the domes-

tic comfort of these races.

Though doubtless much of the skill of the Chipewyan tribes

has been lost since the period of Sir Alexander McKenzie's visit,

by the introduction of European manufactures, enough yet re-

mains to prove interesting as exhibiting the arts and manufac-

tures of a people still in the first stages of social existence and

civilization ; and the following notices may form a sequel to my
paper "On the aboriginal tribes of McKenzie's River District,"

already printed in the Canadian Naturalist. The manufactures

are in themselves rude, and, with the exception of porcupine

work, I know of none that would obtain the name of art, or win

in a Museum, the meed of more than a passing glance from any

one, save an ethnologist. To the unreflecting, or to those who

for mere pleasure visit these " repositories of science," they must

indeed be caviare^ but to the philosophic mind they would speak

volumes, as showing the human intellect, though in its lowest

stages, attempting, not unsuccessfully, to break through the sur-

rounding crust of animalism, and struggling to emerge into a

sphere of higher intelligence.

In the present sketch, I entirely exclude the Eskimos and Lou-

cheux—though recent researches almost confirm me in the opinion

that the latter tribe is a branch of the Chipewyan family—as it

would swell the paper much beyond the limits to which I have

restricted myself, to pass their handicrafts also in review.

The Chipewyan tribes—including the Montaignais, Yellow-

knives, Beavers, Dog-ribs, Slaves, Sickannies, Nehaunies, and Hare

Indians—draw their resources from the animal, vegetable and

mineral kingdoms ; but I must at present restrict myself to the

first of these great sections, hoping, at some future period, to

have the pleasure of noticing the others.

In the manufactures of the Indians, no articles hold a more im-

portant or more conspicuous position, than those drawn from

animals ; but this must naturally be expected in a people who

Can. Nat. 2 Vol. VI. No. 6.



434 B. R. Ross on the Animals

subsist almost solely on the products of the chase. The climate

of these regions moreover in a manner, prohibits agriculture, even

were the natives -williDg to turn their attention to such pursuits^

which they are not.

I shall pass briefly in review all the species of animals from

which they derive any material, noting with each the various

purposes to which it is applied.

Foxes.—( Vulpes).

The various species of Foxes found in this District are the red,

cross, silver, white and blue. The latter is not, as some writers

affirm, the young of the white, nor is it that animal in its

summer garb, though it is closely allied to it. The only article

furnished by these animals is a fine sinew thread for bead-work,

and is taken from the tail.

Black, Grizzly, and Barren-ground Bears.

( XIrsus Americanus, U. horrihilis and U. arctos).

The Black Bear is found throughout the wooded portions of

the districts ; but is replaced, on the barren grounds, by a spe-

cies bearing a strong resemblance to the U. arctos of Europe. The

Grizzly bear dwells among the Rocky Mountains. From the black,

and indeed from all, the natives derive food ; they also cut the sum-

mer hides into cords. The prepared fat is extensively used as a

pomatum ; but I cannot coincide with those who state bear's grease

to be a good hair renovator ; on the contrary, it will in all likeli-

hood, if used pure, cause the hairs to split and fall out. Grizzly

and Barren-ground bears' claws are much prized for necklaces

and coronets, by the Indians.

Marmots.

—

(Arctomys).

There are three, if not four, species of this animal in the McKen-

zie's River District, viz., A. pruinosus—^inhabiting the northern

Rocky Mountains and Nehaunay flills

—

A. KennicoUii—dwelling

in the same localities, with a more northern range, and extending

eastward to the Anderson River—and A. monax coming as fer

north, (though rare) as the Liard's River. Out of all of these, the

mountain tribes make robes, and the flesh is counted sweet and

fat. As I do not think that the marmot, which I have named A
KennicoUii (after my friend the enterprising naturalist Mr. Robert

Kennicott,) has been yet described, I shall here insert a brief notice

coneewiing it.
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It is in size as large as a small musk-rat, and in color a silvery

grey, interspersed with orange hairs on the back, but changing

on the flanks into a decided yellow, palest on the belly ; the tail is

short. It has cheek-pouches, and is decidedly smaller than A,

monax. In habits, so far as is known, it assimilates closely to the

other marmots. It is a social animal, and digs its den on the

mountain's side, or in the banks of rivers. When these animals

are outside, a sentinel is placed at a short distance from their ha-

bitations, where it sits on its hams, and will, when surprised, lower

itself, uttering a peculiar cry or whistle, that when twice repeated,

causes all the party to seek for shelter in their holes. They lay

up stores of winter provender. Very far north there is a variety

which is perfectly black, instead of hoary and yellow. The robes

made from the skins of this species, smell very badly.

Beaver.

—

(Castor Canadensis),

The Beaver exists some distance within the arctic circle ; and

the darkest colored pelts that I have seen are from Fort Good

Hope. The Slave and Dog-rib tribes make capotes and robes out

of the skin ; and the castoreum is extensively used in the manu-

facture of a medicine or perfume for enticing the lynx to enter

into the snaring cabins. The flesh and tail are among the most

prized dainties of Indian epicures.

Porcupines.

—

(Erithezon).

These animals are scattered all over the District, principally in

the vicinity of the Rocky Mountain ranges, but I do not think

that they are often found around the shores of Great Slave Lake

The flesh is considered a great treat, and the quills furnish the

materials for embroidering the only really tasteful articles to be

found among the natives of these regions. The Slave Indians,

dwelling along the McKenzie and Liard's Rivers, are reckoned the

most skilful fabricators of this manufacture. The things made

out of them consist of belts, bands, garters, bracelets ; and they

are also used for ornamenting bark-work, dresses, and shoes. la

manufacturing belts, &c., a frame-work of sinew thread is first

laid, through which the quills are interwoven in squares, some-

thing in the manner of Berlin-wool work. The articles when

finished are very pretty, and some of the women are sufficiently

adepts, to follow any angular pattern which may be set them.

The dyes used are procured principally from the vegetable king-
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dom, though the natives residing in the vicinity of the Forts often

apply to the wives of our servants to tint the quills with imported

dye-stuffs.

The Rabbit.

—

(^Lepus Americanus).

This animal, so essential to the welfare of the Chipewyan na-

tion, is spread all over the District, except upon the barren-grounds*

It is subject to periodical failures, which occur with great regularity,

and which cause no small amount of privation and suffering to the

Indians, when they happen. When the animals are numerous,

the Tinne tribes of the McKenzie valley subsist altogether on

them, and the skins furnish almost entirely their winter clothing

—robes, shirts, capotes, mittens, and socks being made, which

afford a sufficient protection against the most severe cold, though

they do not form lastinggarments, as the hair falls out very quickly*

The Moose.

—

{Alces Americanus).

Is found, in greater or lesser numbers, throughout the wooded

portions of the District. Its food consists of the coarse grass of

the swamps, and the shoots of various kinds of willows. It pro-

duces from one to two at a birth. In size it is rather larger than

a horse, and a buck in its grease will weigh as high as 800 lbs.

without the offal. When in good condition the flesh is sweet and

tender, and is highly esteemed as an article of food, but should

the animal be poor, or have been subjected to violent exertion

previously to death, the meat is scarcely eatable. The nose or

moufie is considered by some the greatest delicacy of the North-

west, contesting the palm with Bear's paw, Beaver tail. Reindeer

tongue, Buffalo boss, and Sheep ribs. The Indians sometimes

snare the Moose; and in the spring, when the action of the sun

has formed a thick crust upon the snow, they drive them into drifts

and spear them in numbers. It is not a gregarious animal, and

to hunt it requires more skill than is necessary in the pursuit of

either Reindeer or Buffalo. In the winter, for some time before

the hunter comes on his chase, he removes his snow-shoes, and

despite the thermometer many degrees below zero, sometimes

takes off his leggins ; he then makes his approach cautiously, cut-

ting such twigs of willows as may be in his way, with his teeth,

and avoiding when possible, dry brush, and fallen timber. As th^

slightest unusual sound is sufficient to frighten this animal, the

chosen period for hunting it is during the continuance of a heavy

gale of wind. During the rutting season, which happens in the fall,
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the males are rather dangerous to follow, and instances have oc-

curred of native hunters having been severely injured and even

killed by them. They fight rather with their fore feet than with

their horns.

The uses to which the various parts of the Moose are put, are

many. The hide supplies parchment, leather, lines, and cords
;

he sinews yield thread and glue ; the horns serve for handles to

knives and awls, as well as to make spoons of ; the shank bones

are employed as tools to dress leather with ; and with a particu-

lar portion of the hair, when dyed, the Indian women embroider

garments.

To make leather and parchment, the hide is first divested oi

hair by scraping, and all pieces of raw fiesh being cut away, if then

washed, stretched and dried, it will become parchment. In convert-

ing this into leather a further process of steeping, scraping, rub-

bing and smearing with brains is gone through, after which it is

stretched and dried, and then smoked over a fire of rotten wood

which imparts a lively yellow color to it. The article is then

ready for service. Of parchment, as such, the Chipewyans make,

little use ; but the residents avail themselves of it, in place of glass

for windows, for constructing the sides of dog-carrioles, and for

making glue. The leather is serviceable in a variety of ways*

but is principally made up into tents and articles of clothing, and

in the fabrication of dog-harnesses and fine cords, wallets, &c.

The capotes, gowns, firebags, mittens, moccasins and trousers made
of it are often richly ornamented with quills and beads, and when

new, look very neat and becoming. The best dressers of leather?

in these parts, are the Slave Lake Chipewyans and Liard's River

Slaves.

The lines and cords are of various sizes, the largest being used

for sled fines and pack-cords, the smaller answer for lacing snow-

shoes and other purposes. In order to make sled lines pliant—

a

very necessary quality when the temperature is 40*^ or 50° below

the zero of Farht.—the cord is first soaked in fat fish liquor, it is

then dried in the frost, and afterwards rubbed by hauling it

through the eye of an axe ; to complete the operation it is well

greased, and any hard lumps masticated until they become soft,

by which process a line is produced of great strength and pliancy,

and which is not liable to crack in the most severe cold.

To obtain thread, the fibres of the sinews are separated and

twisted into the required sizes. The Moose furnishes the best
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quality of this article, which is used by the natives to sew both

leather and cloth, to make rabbit snares, and to weave into fishing

nets. Sinews can be boiled down into an excellent glue or size.

In mounting knives and awls with the horns, lead, copper and
iron are used for inlaying, and rather handsome articles are some-

times produced. The making of spoons, tipping of arrows, and
carving of fish hooks requires little explanation nor does the

stuffing of dog-collars, and embroidering with the hair need any

particular comment, so I shall conclude this imperfect notice of a

very valuable animal, what yields food, shelter, and clothing to

the savage inhabitants of this remote and dreary portion of the

globe.

Reindeer.

—

(Rangifer).

Two species inhabit this District, the Strong-wood (JR. caribou)

and the Barren-ground (R. arcticus), which though very nearly

allied, are certainly distinct one from the other.

The Strong-wood Reindeer inhabit the thickly wooded parts of

the District, particularly among and in the vicinity of the moun-

tain ranges, where they are of very large size. Though smaller

than the Moose, these deer are of considerable bulk, and weigh

up to 300 lbs. In most particulars they resemble the Barren-

ground species, diflfering from it in the following points :—smaller

horns, darker color, larger size, not being so gregarious and not

migrating. Both species are equally infested with the larvse of a

kind of gad-fly, which perforate the skins and cause the animals

much pain. These larvse, or others very similar to them, are also

found under the mucous membrane at the root of the tongue and

in the nostrils, and I have even found them in the brain. The

only hides serviceable for converting into leather are those of ani-

mals killed early in the winter, which when subjected to a pro-

cess, similar to that detailed under the head of Moose, and bleach-

ed in the frost instead of being smoked, furnish a most beautiful,

even, and white leather which is used for shoe-tops, embroidered

with quills and silk.

The Barren-ground Reindeer during the summer and spring

months frequent the barren plains lying between the wooded

country and the shores of Hudson's Bay and the Arctic Sea. Their

migrations, which are performed with wonderful regularity, are as

follows : They leave the shelter of the woods in the end of March

and beginning of April, and resort to the plains where they feed
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on various kinds of lichens and mosses, gradually moving north-

ward until they reach the coast, where they bring forth their

young in the beginning of June ; in July they begin to retire from

the sea-board, and, in October, rest on the edge of the wood, where

they remain during the cold of winter. In the northward move-

ment the females lead, while the southward migration is almost

invariably headed by a patriarchal male. The horns of these

deer are much varied in shape, scarcely any two animals having

them precisely alike. The old males shed theirs towards the end

of December, the young males and barren females in April, and

the gravid females in May. Their hair falls in July, but begins to

loosen in May. The new coat is darkish brown and short ; but

it gradually lengthens, and becomes lighter in color until it ob-

tains the slate-grey tint of winter. A full grown buck will weigh

about a hundred weight ; the flesh when in prime condition is very

sweet, but bucks, when in season, have their fat strongly impreg-

nated with the flavor ofgarlic, which indeed is always present more

or less. The summer food of the Reindeer is lichens, moss, and

coarse grass ; in the winter it consists of the dried hay of the

swamps, and the hairy moss adhering to the pine trees. I have

seen it stated that these animals in the winter, in order to procure

food, shovel away the snow from the ground with their horns,

but this theory, however plausible, is entirely negatived by the facts

of the case, for from my own knowledge, and all that I can learn^

both from whites and natives, these deer use their feet only for

this purpose. Indeed when the horns would be necessary the

males would have already lost them, and a supplemental addition

would be required to the hypothesis, of the females clearing a

space for the males to graze on, as the gentler sex, at that period,

reversing human fashions, wear the horns instead of their lords.

The Barren-ground Reindeer furnishes the principal support of

the Yellow-knife, Dog-rib, and Hare Indians, and has the same

value to them the moose to the other branches of their nation.

Their clothing for winter is made out of fawn skins, dressed

with the hair on, and consists of capotes, gowns shirts, leggins

mittens, socks, and robes, which are warm, and when new,

nice looking. Hides which are so much peiibrated by the larvae

of the ^sirus as to be unfit for any other purpose, are converted

into babiche, to make which the skin is first divested of hair and

all fleshy matter ; it is then with a knife cut into the desired thick-

ness, the operation beginning in the centre of the skin. There
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are two sizes of this article, the larger being used for barring

sleds and for the foot-lacing of snow-shoes, the smaller as a species

of thread for sewing leather, for the fine netting of snow-

shoes, and for lacing fishing and beaver nets.

The Buffalo.

—

(^Bos Americanus.)

The Strong-wood variety, which comes so far north and east as

about 20 miles from the mouth of Little Buffalo River, near Fort

Resolution, Great Slave Lake, is found most numerously, in the

vicinity of the salt plains of Salt River. It is unknown through-

out the country inhabited by any of the Slave tribes, and the

point mentioned above may be considered as its furthest limits.

It is of larger size than the plain variety, of darker color, and more

thickly furred. The Chipewyans eat its flesh and make robes and

parchment from the hides. The horns are"made into powder-flasks

and are used for mounting knives and awls ; the tail mounted on

a wooden shank, ornamented with goose or porcupine quills, is

used as a fly-flapper. From its scarcity this animal does not con-

tribute materially to the tribes under consideration.

The Musk Ox.

—

[Ovibos moschatus,)

This small but powerful animal is an inhabitant of the Barren-

grounds and Arctic coast, from 61*^ IS". It frequents wild, rocky

situations, and possesses the agility of the antelope, between which

and the buflfalo it appears to form a connecting link. During

the winter it feeds on lichens and in the summer on grass. From

its remote habit it is of little service to the Chipewyan tribes, and

though the Yellow-knives, Dog-ribs and Hare Indians sometimes

hunt it, yet as it is very fierce and the flesh is strongly impregnated

with the flavor of musk, it is not much looked after. The calf-

skins make excellent robes and caps, but the adult hides are

almost too hairy for any purpose of that sort. The tails are made

into fly-flappers similar to those obtained from the same part of

the bufl*alo.

The Mountain Goat.

—

[A2)locerus montanus.)

Is found throughout all the mountain ranges of this District to

within a short distance of the Polar Sea, if indeed it does not

reach it. It is a larger animal than the domestic goat, which it

resembles only in name and in having a beard. It is covered

with lon<r and rather brittle white hairs, beneath which a coat of

very fine white curly woollies close to the skin. The flesh, though

rank, is fat and tender, and is much relished by the Mountain
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Indians, who also make robes, clothing and leather from the hide.

Curious dog-sleds are manufactured out of the skin covering the

shank bones, by sewing numbers of the pieces together with the

hair outside, which slides well over the snow.

Birds.

From the various snow geese, of which there are three species

{Anser hyperho, A. alhatus, and another as yet unnamed, the

" horned wavy goose " of Hearne) ; from the white and sand-hill

cranes (Grus Ameriainus and G. Canadensis) ; from the Canada

geese (^Bernicla Canadensis^ B. leucomelia, B. Hutchinsonii, B,

leucopareia et B. Barnstonii,) ; from the trumpeter and wild swans

{^Cygnus buccinator' et C. Americanus), and from the white-faced

geese {Anser Gambeliiet A.frontalis), the natives derive the quills

so much used for ornamenting round the tops of moccasins, and for

similar purposes, as well as for feathering arrows. Fire-bags are

made out of the skin of the neck of the great northern diver (Co-

lymhus torquatus), and the tail feathers of the golden eagle (Aquila

Canadensis) are used for head ornaments. The yellow flicker

(Colaptes auratus), and other gaudily arrayed summer birds yield

their plumage for ornamenting dresses. The Dog-rib and Yellow

Indians make belts of goose quills by dyeing them and sewing

them together in longitudinal stripes.

Here concludes the list of the products derived from the animal

kingdom by the Chipewyan tribes ; the waters furnishing them

with food only. Rude in arts, and debased in manners as are

these people, they are among the most kind-hearted and merci-

ful of the Indian races ; and would doubtless, if dwelling in a more

genial climate, prove the most amenable, of any of the red na-

tions, to the humanizing influences of civilization.

List of Species of Mammals and Birds—collected in McKenzie s

River District during 1860-61.

From June 1860 to April 1861.

Mammals. No. Localities.

1

.

Sorex. 2 Fort Simpson.

2. Putoreus pusillus. 2 Big Island.

3. " Richardsonii. 2 Fort Simpson and Peel's River.

4. " Noveboracensis. 1 Fort Simpson.

5. " longicauda. 2 Do.

6. Gulo luscus (spare skulls.) 2 Do. and Liard's River.

7. Sicurus Hudsonius. 3 Do. and Big Island.
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8. Arctomys monax. 1

9. " Kennicottii (skeletons.) 5

10. Jaculus Hudsonius. 2

11. Hesperomys myoides, (Em-

bryos.) 29

12. Arvicola riparia. 5

13. " xanthognathus. 2

14. Lepus Americanus, (spare

Liard's River.

Ft. Good Hope and Anderson R.

Portage la Loche and Yoiecon R.

Fort Simpson, Good Hope, and

Big Island.

Fort Simpson, Good Hope, and

Big Island.

Fort Simpson and Slave Lake.

skulls.)
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

69.

60.

61.

62.

63.

64.

65.

66.

67.

68.

«9.

70.

ti

n

Pinicola Canadensis.*

JEgiothus linaria.*

Plectrophanea nivalis.

" pictus.

Zonotrichia Gambelii, (eggs.)

albicoUis, "

Bairdii, (if new
species.)

Junco hiemalis.

Spizella socialis.

Melospiza Gouldii.

Scolecophagus ferrugineus.

" cyanocephalus.

Agelaius gubernator.

Paserella iliaca, (eggs.)

Corvus carnivorus.*

Perisoreus Canadensis.*

Ectopistes migratorius.

Bonasa umbellus.*

Lagopus albus.*

rupestris.*

leucurus.*

Charadrius Virginicus.

.^gialitis semipalmatus.

II

((

71. Strepsilas interpres.

72. Gallinago Wilsonii.

73. Macrorhamphus scolopaceus.

74. " griseus.

75. Tringa Wilsonii.

76. *' Bonaparti.

77. Calidris arenaria.

78. Gambetta flavipes.

79. Tringoides macularius.

80. Netlion Carolinensis.

81. Mareca Americana, (eggs.)

82. Bucephala Americana, (eggs.)

83. " albeola, (eggs.)

84. Histrionicus torquatus.

85. Pelionetta perspicillata.

86. Mergus serrator.

87. Stercorarius pomarinus.

88. " parasiticus.

89. " cepphus.

90. Laurus glaucescens, (eggs.)

91. " Delawarensis.

4 Fort Simpson.
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92. Rissa septentrionalis. 1 Do.

93. Sterna macrura. 15 McKenzie River, Slave Lake,

and Slave River.

94. Columbus torquatus. 5 Fort Simpson and Peel's River.

95. " arcticus. 6 Do. do.

96. " septentrionalis. 2 Fort Good Hope.

97. Podiceps Griseigena. 1 Peel's River.

98. " cornutus. 2 Big Island.

The names are from Prof. Baird's works on North American

zoology. The species marked with a star (*) remain during winter.

I may have made some mistakes in my identifications, but I do

not think many.

B. R. Ross.

ARTICLE XXXIII.

—

On the Unity of Geological Phenomena in

the Solar System; by L. S^mann.

[From the Bull, de la Soc. Geologique de France for Feb. 4, 1861

;

translated by T. Sterry Hunt, M.A., F.R.S.]

The observations upon the solar eclipse of July 18, 1860, have

given rise among astronomers and physicists to some interesting

discussions upon the nature of the sun, which seem to merit the

attention of geologists. The opinion hitherto generally adopted

is founded upon the view suggested by Arago from his observa-

tions concerning the spots upon the sun. This great astronomer

conceived that by admitting a dark nucleus surrounded by a lu-

minous atmosphere or photosphere, it would be easy to explain

the luminous phenomena presented by the sun.* On the other

hand Leverrier, from the observations made in Algiers by the

scientific commission from the Paris Observatory, maintains that

the sun is luminous from the incandescence of its nucleus, and that

the variations in the intensity of the light at its surface may be

explained by atmospheric perturbations similar to those of our

own atmosphere. Mr. Leverrier is led to admit for the sun, at

least two atmospheres different in nature and in density, and it is

principally with regard to the external envelope, or rose-colored

atmosphere, which gives rise to the flames or luminous protuber-

ances, that there exists a difference of opinion among observers.

[* This view of the constitution of the sun, so ingeniously defended by

Arago, (see Annuaire du Bureau des Longitudes for 1842, p. 510,) is by

Mm there called the theory of "William Herschel, who appears to have

first clearly defined it.

—

Translator.}
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Other observations of a very different nature give a strong sup-

port to the conclusions of Leverrier ; the remarkable discoveries

of Kirchoff and Bunsen upon the dark lines in the solar spectrum,

have enabled us to submit the solar atmosphere to an optical

analysis which makes known its chemical composition, and shows

it to contain several alkaline metals, including sodium and cal-

cium, which can only exist there in the state of gas or vapor.

The discussion of this interesting subject belongs especially to

chemists and physicists, but geologists may be permitted to ex-

press their sympathy for that view which best accords with

the theory that forms the basis of their science, and is, moreover,

entitled to a certain authority among mathematicians and astrono-

mers, inasmuch as it bears the name of the illustrious Laplace.

All modern geological theories implicitly admit the unity of

our planetary system, in so far as that they suppose the sun, the

planets and their satellites, to have been formed from one primi-

tive substance ; their very variable densities only show that the

constituent elements are grouped in varying proportions.^ It is

not necessary to suppose that each body of the system presents

exactly the same chemical combinations as are known on our globe,

for affinities will vary with the temperature and the densities of

the elements, but we may admit that a portion of any one ofthese

celestial bodies brought to the surface of our earth and there sub-

jected to terrestrial influences, would in obedience to the chemical

affinities which here prevail, be at length converted into a portion

of earth.

This unity of origin once admitted there is no longer any rea-

son for denying the analogy if not the identity, of the phenomena

which have accompanied the formation of the sun and the planets,

at least of those whose density approaches the nearest to that of

the earth. All of them must have passed by cooling from a state

of igneous fluidity to a solid condition, and their present state will

depend upon the greater or less facility which their volume and

their composition will have offered to the passage of heat. The

chemical composition being the same, the duration of the geolo-

gical epochs upon each planet will have been nearly in a direct

ratio to its volume, setting aside certain corrections of which it is

not necessary at present to discuss the elements. The low density

of the sun, which is little greater than that of water (0*252 that

[* Or in diflfereut degrees of condensation.— 2VansZa/or."|
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of the earth,) would lead us to suppose the existence there of a

peculiar condition of things ; science has, however, as yet no

means of appreciating the action of a heat so excessive as that

which is required to maintain the alkaline metals in a gaseous

state, and it appears possible that if the temperature of the sun

were reduced to that of the earth its density would also be ap-

proximated to that of our planet. However this may be, the

analogies of Leverrier's theory with the observations of geologists

are too important as showing the connection between the two

great branches of natural science, not to encourage geologists to

further inquiry in the same direction, and it is with this object in

view that we have been led to the following reflections.

We admit a similar geological (or chemical) constitution for

the various bodies of the solar system, and from this conclude that

the phenomena which have accompanied their formation and

their successive transformations must have been similar. Thus

the planets and satellites whose density is near to that of our

earth may be supposed to have passed through the dififerent

stages of liquid and solid incandescence, of the successive lique-

faction of portions of their gaseous envelopes, and to have finally

been the seat of an organic creation.

Of these planetary bodies the best known to us is the moon, and

we shall now inquire to what extent our slight knowledge of it is

in accordance with the observations made on our earth, and with

the present state of the sun as supposed by Mr. Leverrier. It is

well known that astronomers, so soon as they became possessed of

good telescopes, discovered mountains and plains (or seas) on the

surface of the moon, and the immediate application of these names

shews the great resemblance which was supposed to exist between

the surfaces of the moon and the earth. It does not appear sur-

prising that the form of the lunar mountains should be met with

among only a small number of those on our planet, and physicists

easily explain the greater elevation and the steep declivities of the

former by the comparatively feeble action of the centripetal force

at the moon's surface. But one of the gravest objections to the

idea of a common origin of the moon and the earth is the appa-

rent absence of water and air from the surface of our satellite^

thus seriously embarrassing those geologists who attribute terres-

trial volcanic phenomena to the intervention of these expansible

elements.

If however we admit for the earth and the moon an identi-
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cal and simultaneous point of departure we can understand that

their cooling has taken place at a rate nearly proportioned to

their volumes. That of the moon being about two hundredths the

volume of the earth, its temperature, if we admit an equal con-

ductibility, will have decreased with a rapidity fifty times greater,

so that the geological epochs of the moon will have been in the

same proportion shorter than the corresponding epochs on the

earth, up to the time when the solar heat began to be an appre-

ciable element. The moon has then advanced much more

rapidly than the earth in the series of phenomena through which

both must pass, and we may therefore logically suppose that our

globe will one day offer the same general characters as are now
presented by the moon.

We believe then that the water which covers the surface of

the earth, and the air which surrounds it will one day disappear,

as a necessary consequence of the complete cooling of the inte-

rior of our planet. Rocks, with few exceptions, readily absorb

moisture, and the more crystalline varieties are the most porous

;

we need not, however, consider the quantity of water which rocks

may imbibe in this way, for the total amount of this element on

the earth's surface is so small when compared with the whole

mass of the globe, that the ordinary processes of chemical analysis

would not detect its presence. If we take the mean depth of the

ocean at 600 meters (= 1968 feet), its weight will be equal to

one twenty-four-thousancith of the earth, which being reduced to

decimals, would give for 100 parts,

Earth, 99-9958

Water, -0042

In the Bulletin of the Geol. Society of France, (2d series, vol.

X, p. 131,) Durocher has published a series of experiments made
to determine the quantity of water in those minerals which enter

into the structure of rocks, such as the feldspars, micas, horn-

blende and pyroxene, and which are regarded as anhydrous in

composition. These minerals were reduced to coarse powder and

exposed to moist air, the proportion of water being determined

both before and after ; it will be sufficient for our purpose to

give the amount of water found after exposure. The orthoclase

of Utoe absorbed in this way 0*41 for 100 parts, while the mean
of seven other varieties of the same species was 1*28, and that of

thirty specimens of various substances 1*2 7. We have already

seen that if the whole of the ocean were to be equally distrib-
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uted throughout the earth this would contain only 0*0042, or

100 times less than the least hygrometric of the feldspars. It is

probable that the water of the ocean thus absorbed would enter

into chemical combination ; at all events it would occupy a space

much less than the pores produced by the shrinking of the rocks.

If now we attempt a similar calculation for the atmosphere

we find that in supposing a height of eight kilometers, the total

volume of the air which surrounds our globe, brought to the

density which it has at the surface, would be about four mil-

lions of cubic myriameters, the volume of the earth being,

equal to 1083 millions, or 270 times that of the air, so that a

contraction of the primitive volume producing a vacuum of

four thousandths (^^q) would be more than suflBcient to ab-

sorb the whole of the atmosphere. (In calculating the volume

of the atmosphere we have multiplied the surface of the globe in

square myriameters, by 0-8, which gives a sufficiently accurate

result, the more so that the density of the air in the interior of the

€arth will be everywhere greater than at the surface.)

It now remains to be seen whether the assumption of a shrink-

ing of four thousandths can be justified by analogies. In the want

of direct determinations of the porosity of crystalline rocks, upon

which subject I am not aware of any published experiments, the

observation upon the fusion of rocks, and the determinations of

their densities in the crystalline and vitreous states admit of an in-

direct application to the question before us. The experiments of

Charles Ste. Claire Deville in the Comptes Renclus for 1845, and

of Delesse in the Bulletin for 184'7, agree so closely in this mat-

ter that we give them the preference over those of Bischof, pub-

lished in 1842. Deville and Delesse found that the fusion of

rocks yields glasses whose densities are generally inferior to that of

the rock in the crystalline state. This diminution for granite is

equal to from nine to eleven hundredths, and it is evident that

such a glass passing to a crystalline state and retaining its volume,

must present vacant spaces in direct proportion to the augmenta-

tion of density, that is to say, equal to about one-tenth of its vol-

ume. If wre take the mean density of granite at 2-60, it might,

with such a degree of porosity, imbibe 3*9 parts in lOO'O of its

weight of water. This shrinking of one-tenth is no exaggeration,

and such a rock would still be a good building material, aUhough

containing twenty-five times more vacant space than our calcula-

tion requires.
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The vitreous state of a body is nothing more than a fixing of

its molecules in the positions which belong to them in the liquid

•state, and probably represents the liquid in its greatest degree

of density. The crystallization of barley sugar, of wrought iron-

and of Reaumur's porcelain, are striking examples of the ten-

dency of molecules to group themselves in crystals, even in the

midst of solid masses, and we can thus readily understand the

absence of vitreous substances among the older crystalline rocks.

The great difficulty is to determine with exactness the propor-

tion of the vacant spaces resulting from this change, since these

will vary for each body, and probably also with the volume of

the mass. Sul^^hur fused in an open vessel crystallizes slowly,

the level of the liquid sinks a little, and after complete solidi-

fication, the surface is covered with hollows resulting from the

shrinking, whereas if cooled in a spherical shape these cavities

would naturally be formed at the centre. Water and bismuth,

as is well known, behave in a very different and remarkable

manner, the first dilating eight or ten hundredths at the mo-

ment of congelation, and the second one fifty-third. The only con-

clusion to be drawn from these facts is, that each body in solidifi-

cation behaves in a different manner, and that for the solution of

the question before us, we can only take into account the well

known porosity of rocks. The problem, however, appears to me
one of great importance in connection with theoretical geology

;

if we admit with Deville, that at the moment of crystallization, the

density of rocks is in all cases augmented, we are forced to con-

clude that all the crystalline masses formed at the surface of the

liquid globe must have sunk and accumulated at the centre. The

eS'ect of a similar action has been shown by physicists, who have

demonstrated that the cold of winter would freeze our lakes and

rivers from the bottom if the ice sunk at the moment of its for-

mation, as would the solidified parts of a lake of molten sulphur.

We should then have in place of a liquid globe surrounded by a

solid shell, a mass solidified to the centre, a conclusion which is per-

haps more in harmony with the feeble and local action which the in-

terior is known to exert on the surface. Since then the data are

wanting to fix the amount of shrinking in the crystallization of

rocks, we may find in an analogous phenomenon some terms of

comparison. The difference between the density of cast metals,

and the same after hammering, can only arise from a contraction

similar to that which takes place in igneous rocks. The surface

Can. Nat. 3 Vol. VI. No. 6.
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becoming solid while the interior is yet liquid, the natural con-

traction of this portion is prevented, and from this necessarily re-

sult vacant spaces in the mass, which are afterwards compressed

by the action of the hammer. In calculating from the dififerences

in density the volume of the vacant spaces thus produced, we find

for iron a contraction of O'O'ZS; for nickel 0*045
; for aluminum

0'041 ; for copper 0*011 ; for gold 0*005
; while the contraction of

the earth necessary to absorb the whole atmosphere, would be

only 0*004. From this it results that an ingot of gold, the most

solid obtained by the fusion of a metal, contains more vacant

space in proportion to its volume than would be required in the

globe for the absorption of its gaseous envelope ; it is scarcely pos-

sible that any crystalline rock should be wanting in this slight

degree of porosity.

From the preceding considerations, the successive absorption of

the air and water by the solid portions of the globe, becomes in

the highest degree probable, and we may conclude that our earth

will one day present that same total absence of ocean and atmos-

phere which we now remark in the moon. It is evident that this

progress of the waters towards the earth's centre must have long

been in operation, and it becomes interesting to consider the

effect which this must have had upon the level of the ocean. Let

us suppose that the rocks near to the surface of the earth contain

one hundredth of water, a proportion which from the above calcu-

lation will not be regarded as excessive, and that the water more-

over does not exist in this proportion at a depth beyond that at

which the terrestrial heat equals 100 degrees centigrade. If we
take the augmentation of heat in descending to be one degree for

thirty-three meters, this will give a depth of about 3000 meters,

while one part of water by weight in one hundred parts of a rock

whose density is equal to 2*5, will correspond to a volume

of one-fortieth. We shall now calculate the volume of this

external layer which we have supposed to be thus im-

pregnated with water, regarding it as a prism having for

its base the surface of the earth, with a height of 3000 meters,

which would give a mass of 1,530,000 cubic myriameters, con-

taining 38,000 cubic myriameters of water. The total volume of

the ocean being one-forty-eighth thousandth that of the globe, or

225,000 cubic myriameters, it follows that this layer of 3000

meters of earth would contain a volume of water equal to one-

sixth of the present ocean. Whatever may be the real value of
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these figures, which we have adopted to render the demonstration

more clear, the interest and importance of this inquiry is evident.

I am convinced that the ultimate complete cooling of the in-

terior of the earth is inevitable. We may affirm on general prin-

ciples, that between two media of different temperatures, sepa-

rated by a layer of rock which is a conductor of heat, an equili-

brium will at length be established. It is probable that this

cooling is however to a great extent effected by the innumerable

currents of water and gases which circulate in every direction

through the interior of the globe, and of which volcanic eruptions,

hot springs and suffioni are only the more violent manifestations

attaining the earth's surface. The recent ingenious experiment

of Daubree has shown us that water may be drawn by capillary

force towards spaces heated much above its boiling point. The

water thus conveyed, in passing into the state of vapour does not

everywhere produce volcanic phenomena, for these probably

require the concurrence of conditions which are not often found*

The aqueous vapour will ordinarily ascend to colder portions of

the earth's crust, and there yielding its heat to the walls of the

fissures, will flow back in the liquid state to the source of heat, to

repeat the same process, while on the other hand currents of cold

water will absorb the heat thus conveyed to the rocks and bring

it to the surface by thermal springs.

The general permeability of rocks is so well admitted by most

geologists that I have not thought it necessary to seek for proof

of it in the discussions of the present question ; the briUiant con-

ception of the metamorphism of rocks by the humid way, which

has been, so well maintained by the ablest chemists, is only pos-

sible on this condition. The permeability of rocks also explains

in a satisfactory manner the formation of agates, and of zeolites,

arragonite and other minerals in the midst of the most compact

basalts, and of geodes of quartz in the Norwegian granites. We
may also recall the artificial colours which are given to agates.

Mr. Damour has even shown by a series of curious experiments

that the water which is ordinarily considered as chemically com-

bined in certain hydrated silicates, such as zeolites, may be in

part extracted from them, and again restored, without any appa-

rent alteration in these minerals.
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ARTICLE XXXIv.— On the Land and Fresh Water Mollusca of

Lower Canada, with thoughts on the general geographical

distribution of Animals and Plants throughout Canada. By

J. F. Whiteaves, F. G. S., Honorary member of the

Ashmolean Society of Oxford, ko,., &c.

{Read before the Natural History Society of Montreal.)

Our knowledge of the land and fresh water mollusca inhabiting

•Canada generally, is very limited. The papers published by Mr.

Bell and Mr. D'Urban in the Canadian Naturalist, together with

another in the Canadian Journal by Mr. Williamson, contain all

the published information on this subject. Daring the past summer,

(1861) I have given the whole of my time to the investigation

ef these creatures in Lower Canada, and have obtained some ad-

ditional information respecting them, which I propose bringing

before the public in this paper.

The result of about five months collecting, principally in the

neighbourhood of Quebec and Montreal, has been the discovery

of nineteen species previously unknown in Lower Canada. They

are for the most part ^vell known New England species, 'which

had not previously been detected so far north as Canada. Four of

these are land, and fifteen fresh water shells. Of the land shells,

the first is, it would seem, an indubitable alien,—the Helix rufes-

cens of Muller, a small snail, common enough in Great Britain, but

which has not hitherto been found on the American continent.

During my stay at Quebec, I found it living in abundance on that

part of the plains of Abraham, known as the Cove Fields.

On the island of Orleans, another rare and beautiful little snail

occurred to me, also alive,—the Helix capsella of Gould, which

has been hitherto only found in the state of Tennessee. Living

about decayed logs, under small pieces of timber washed ashore,

on trunks of smooth trees and under stones,—observed only by

the prying eye of the naturalist,—occur sundry little snails, with

cylindrical shells, the apertures of which are generally armed with

teeth. Owing to the general resemblance of these shells to a

small chrysalis, they have received the generic name of Pupa.

Of this group two species (Pupa simplex, Gould, and Vertigo

Gouldii, Binney) were previously known to inhabit Lower Cana-

da from the researches of Messrs. Bell and D'Urban. To this num-

ber I can add two species, Pupa armifera. Say, which lives in

quantities under stones on the plains of Abraham, and Pupa con-

tracta, Say, which I found on the island of Orleans. The extremes
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of heat and cold, together with the dryness of the atmosphere in

Canada seem unfavourable to the abundance of land snails. Hence-

we must not expect, perhaps, to find many novelties among the

terrestrial mollusca, except among the small and critical species.

But in this land of lakes and mighty rivers, which may almost be

said to be unexplored, many interesting fresh water shells may

yet be obtained.

Of the Unionida3, four species new to the published lists, have

occurred to me in Lower Canada. Three of these are New Enor-

land species, while the other was described from the Ohio river..

In the rivers, lakes and swamps, throughout the whole pro-

vince, living in the sand or mud at the bottom, there occur

small bivalves of the genera Cyclas and Pisidium. The chief

difference between Cyclas and Pisidium is that in Cyclas the two-

siphons are distinct, while in Pisidium the siphons are united

into a single tube. The shell of Cyclas is nearly equilateral,

while that of Pisidium is very oblique. These creatures are most

abundant everywhere, but, comparatively speaking, very little is

known respecting them. I have eight species not previously re-

corded as Canadian, while in the proceedings of the Boston Natural

History Society, ten species new to science are recorded from the

neighbourhood of Lake Superior. I would call special attention

to these little shells ; the fact of no less than eighteen species having-

been left out in all the catalogues of land and fresh water shells

in the Canadian Naturalist, would seem to shew that our rivers^

and lakes may contain many rare and curious forms which have

yet to be detected.

The remaining three species are Limnsea columella, Planor-

bis armigerus and P. deflectus; three fresh water snails, mostly

critical forms, .which have been previously overlooked. A most

remarkable fact in connection with these fresh water snails,,

is that no less than nine species, a large proportion of the whole,

occur on both the Atlantic and Pacific coasts. It has been

held by many naturalists, that a lofty mountain chain will

form an obstacle to the migration of species. Yet here we
find that on each side of a mountain barrier, some of the

peaks of which are as much as 15,000 and 16,000 feet above the

level of the sea, and clothed with perpetual snow, such sluggisli

creatures as fresh water mollusca both can and do exist, the species

in each case being identical. It would seem at any rate, that

there are exceptions to this rule, and that the Rocky Mountains^

'or example, do not present an insuperable obstacle to migration..



454 On the Lajid and Fresh Water

But if we call in the aid of geology, we shall find that, in all pro-

bability, this great mountain barrier is of later date than the

fauna and flora existing around it. It should be stated too that

the fresh water Pulmonifera are remarkable for their world-wide

distribution.

The laws which affect the geographical distribution of plants

a,nd animals on the surface of our planet, are creating much inte-

rest just now in the minds of scientific men. Analogy it has

been said favours the supposition that each species whether ani-

mal or vegetable was originally formed in some particular locality,

whence it spread itself gradually over a certain area ; rather than

that the earth was at once, by the fiat of the Almighty, peopled

as we at present behold it. The majority of our best naturalists are

inclined to accept the theory that every species has originated

from a common centre, and that numerous such centres were sit-

uated in different parts of the world, each centre being the seat

of a particular number of species. In accordance with this view,

Mr. Woodward, in his admirable treatise on recent and fossil

shells, has mapped out the whole globe into moUuscan provinces,

each of which he supposes to possess a certain number of shells

peculiar to it, and to be characterized by definite groups of this

class of animals. Prof. Schouw, of Berlin, has carried out the

same idea in the vegetable kingdom ; but the views of these two

gentlemen do not exactly correspond. Mr. Woodward divides the

eastern part of North America into two regions, characterized, ac-

cording to his views, by a peculiar assemblage of land and fresh water

shells. One of these he calls the Canadian region, which includes

the whole of Upper and Lower Canada ;—and the other the Atlan-

tic region, which comprises all the United States east of the Missis-

sipi valley. In Europe generally, even at the present date, but little

is known respecting the natural history of Canada. Hence Mr.

Woodward's data were hardly suflScient to enable him to generalize

with much confidence. He remarks, "the country drained by

the great lakes, and the river St. Lawrence possesses very few pe-

culiar shells, and those mostly of fresh water genera. It is

chiefly remarkable for the presence of a few European spe-

cies, which strengthen the evidence of a landway across the

Atlantic having remained till after the epoch of the existing ani-

mals and plants."

This landway I propose to say a few words about presently.

And here, it may be observed, that of all the land snails which

are common to both sides of the Atlantic, very few can be proved
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to be really indigenous to America. Now, with one exception,

all the shells of both Upper and Lower Canada also inhabit the

Atlantic region. The little group of fresh water bivalves, to which

I endeavoured previously to draw some attention, forms this excep-

tion. Eight species of Cyclas and three of Pisidiura are, so far as

we know at present, peculiar to Canada, and have never been found

elsewhere. But these little shells require to be carefully searched

for, and are very similar one to an other ; hence they may have

been overlooked in the New England states.

When we turn to the sister science of botany, we shall find that

somewhat different views of geographical distribution have been

entertained. If we compare our knowledge of Canadian plants

with Prof. Schouw's theories respecting the general geographical

distribution of the vegetable kingdom we shall see that in Canada

two botanical provinces meet. The first is the well-known Arctic

flora, which is characterized by the abundance of mosses, Saxi-

frages, Gentians, species of Silene, Arenaria, and Dianthus ; and

also by the presence of many species of willow and sedges.

As defined by Prof. Schouw, the total absence of tropical fa-

milies, a notable decrease of the forms peculiar to the temperate

zone, and the prevalence of forests of firs and birches, form addi-

tional characteristics of this region. Geographically, it includes

all the countries within the polar circle, with some parts of Eu-

rope, Asia and America to the south of it ; as for example, the

mountains of Scotland and Wales, Labrador, Greenland, and the

northern part of Canada. Next we have what Prof. Schouw calls

the region of Asters and Solidagos, characterized by the great

variety of oaks and firs, the small number of Umbelliferae and

Cruciferse, by the almost total absence of true heaths, which are

here replaced by Vacciniums, and by the abundance of the said

Asters and Solidagos. Geographically it includes Mr. Wood-
ward's Atlantic region, and the southern part of Canada. Thus,

judging from the distribution of Mollusca, Mr. Woodward thinks

that Canada should rank as a distinct natural-history region,

-while on the contrary, judging from the evidence afforded by the

vegetable kingdom,—according to Prof. Schouw's theory, part of

Canada belongs to an Arctic, and part to an Atlantic region.

But here again we must not neglect to inquire what light the

geology throws upon this question, and turning to the geologic

record, we shall find that since the first appearance of these ani-

mals ancf plants on the surface of our globe, great alterations in

the relative distribution of land and water and a general subsi-
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dence and re-upheaval of the continents of Europe and America,

have been effected. We shall do well to remember the brilliant

generalizations of the late Edward Forbes, after a close study of

the distribution of animals and plants in Great Britain, and of

their connection with the tertiary deposits of the same country.

On the tops of the mountains near the lakes of Killarney, in

the south of Ireland, occur a few plants, entirely different from

those of the Scotch and Welsh mountains, but nearly agreeing

with those of the Asturian mountains in the north of Spain. Ac-

cording to Forbes, the southern character of these Irish plants,

and their extreme isolation, point to a period when a great moun-

tain barrier extended across the Atlantic, uniting Ireland with

Spain. Soon after this, arguing from similar data, he infers that

another barrier connected the west of France with the south-west

of England and thence to Ireland :—and a little later Eno-land

and France were connected by dry land, towards the eastern part

of the Channel. Upon this supposition it is easy to understand

why two small snails (the Helix incarnata and Bithinia margi-

nata,) which abound as Pleistocene fossils in the valley of the

Thames, although extinct in Great Britain, are still found living

in France.

At the time of the glacial drift, what are now the summits of

the Scotch and Welsh mountains were then—Forbes argues—low

islands, or members of chains of islands, extending to the area

of Norway, through a glacial sea—clothed with an Arctic vege-

tation, which in the gradual upheaval of those islands, and conse-

quent change of climate, became limited to the summits of the

new formed and still existing mountains. After this upheaval it

is believed that Ireland was connected with England, and England

with Germany, by vast plains, fragments of which still exist, and

upon which lived the Irish elk, two-horned rhinoceri, the

Arctic elephant (Elephas primigenius), and other quadrupeds now

extinct, but which have left behind them in the gravels of our

English drift, unmistakeable evidence of their having at one time

roamed in great numbers over what is now Great Britain.

The array of facts which tends to corroborate Forbes's theories

would occupy too much time to explain in detail;—I have merely

stated his general views in so far as they affect the question at

issue. Carrying out these well known generalizations, Sir Charles

Lyell after visiting this country and studying the peculiar distri-

bution of Pleistocene fossils in Lower Canada, published a theory

which he thought would account for these phenomena. This
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was that the land in North America, "after it had acquired

its present outline of hill and valley, cliff and ravine," was sub-

jected to a gradual submergence—and that at a subsequent period

it re-emerged from the ocean. Again, it is a well-known fact, that

more than half of the marine shells of the northern New England

states, and also of the Gulf of the St. Lawrence are common to the

seas of northern Europe. This has been held, with much proba-

bility, to prove the existence of a landway across the Atlantic

since the epoch of the still living animals and plants.

It should be stated that many American shells, which are

not now known to inhabit the European seas, occur fossil in the

redcragof Great Britain—this would tend to prove the great anti-

quity of the existing fauna.

If too the Helix labyrinthica (a little snail common in Canada)

be, as many of our best naturalists think, identical with a fossil

species from the Eocene beds of the Isle of Wight, it is just pos-

sible that some of our land shells may prove to be even of still

older date. It has been noticed by scientific men in Britain, that

these fossil land shells from the Isle of Wight are of a group

quite American in character. Neither should we forget the theory

that at a period somewhat later geologically than these Eocene

beds, the isthmus of Darien, or some portion of it at least, was

submerged, and we should take into consideration the supposed

consequent alteration of the currents of the gulf stream. It has

been suggested that from this cause alone, the climate of Great

Britain was then as cold as that of the island of Newfoundland at

the present day.

But here in Canada, our knowledge of facts is much too meagre

and unsatisfactory to enable us to generalize either on the distri-

bution of plants and animals in British America, or on the con-

nection between existing animals and the tertiary formations of

this country. The deposits of land and fresh water shells in our

lacustrine marls, require to be carefully worked out. and catalo-

gues of the species which they contain to be published. In

the living land and fresh water mollusca, much is yet to be done

;

—the neighbourhood of Lake Superior may yet produce many

new fresh water forms, while the vicinity of Toronto, and that

part of Canada to the south-west of Lake Erie are, conchologically

speaking, almost unknown. The opening up of canals has caused

a northward emigration of fresh water shells, and by this means

several species have been enabled to travel from Ohio into the

south-west peninsula of Canada. In my own private collection,
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I have six fresh water shells hitherto not known to inhabit Cana-

da, which have been introduced in this way ; five are from the

Welland Canal, and one is from the Thames river at Chatham,

C.W. ; they are all well-known Ohio shells. The object of this

paper has been a suggestive one, and if by these few remarks I

shall have attracted attention to the interesting subject of our land

and fresh water shells, my labour will not have been in vain.

List of land andfresh loater shells hitherto not known as in-

habiting Lower Canada.

Anodonta undulata, Say. St. Charles River, near Quebec.
Anodonta decora, Lea. Old quarries near the Mile-end, Montreal.
Anodonta plana, Lea. Eideau Canal near Ottawa City.
Unio luteolus? Lam. var. Common in the St. Lawrence both at

Quebec and Montreal.
Unio compressus, Lea. (U. alasmodontinus? Barnes). Assumption

River, M.deVilleneuve : Rideau Canal near Ottawa City, Mr. Billings.

Cyclas rhomboidea, Say ; and two species as yet undetermined ; St,

Lawrence, at Quebec.
Pisidium variabile ? Prime ; and four species not yet determined.
Planorbis armigerus, Say. Trenches in fields near Quebec. This

shell belongs to the genus Planorbalina of Haldeman.
Planorbis deflectus, Say. Streams near Quebec.
Limnsea columella, Say. Common in the St. Lawrence near Quebec,

at low water, with its variety macrostoma.
Helix rufescens, Muller. Common in the Cove fields, Quebec, but

probably introduced.

Helix capsella, Gould. Island of Orleans, but very rare.

Helix dentifera, Binney. St. Lambert, Montreal.
Pupa armifera, Say. Abundant in the Cove fields, Quebec.
Pupa contracta. Say. Island of Orleans.

Shells neio to Upper Canada.

From the T\^elland Canal and its neighbourhood :

Unio gracilis, Barnes. Physa gyrina, Say.
" coccineus ? Lea. Helix palliata, Say.
" plicatus, Lesuer. " thyroidus, Say.

Paludina Integra, Say.

From the river Thames at Chatham, C. W :

Unio circulus. Lea.

Canadian fresh water shells which occur also on the west side of

the Rochy 3Iountains.

Valvata sincera, Say.
Limnaea solida, Lea. (L. apicina, Lea).

" catascopium, Say.
" jugularis, Say. (L. stagnalis, Linn).
" palustriSj Linn. (L. elodes, Say).
" pallida, Adams.

Physa heterostropha, Say.
" hypnorum, Linn. (P. elongata, Say).

Planorbis corpulentus, Say.
" trivolvis. Say,
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Of these shells, two are not allowed to be good species ;
Limnaea catas-

copium being considered a variety of L. palustris, and Planorbis

corpulentus of P. trirolvis, but in each case they form well marked

varieties. My authority for their occurrence west of the Rocky

Mountains is Dr. Binney, in his catalogue of the fluviatile gasteropoda

of North America, published for the Smithsonian Institution,"Washington.

REVIEWS AND NOTICES OF BOOKS.

Voyage d'Andre Michaux en Canada, depids le lac Champlain

jiisqiCa la Baie d'Hudson.—By 0. Brunei, Professor of

Botany at the Laval University. From the printing establish-

ment of VAheille, Quebec ; 8vo., 27 pages.

This is a notice of the voyages to North America of Andre

Michaux, a native of France, made during the years 1Y85 to 1786
;

with a sketch of his life. The object of his travels was to make

botanical researches and mark the locality of trees and plants pe-

culiar to the country. He has rendered great service to science

and deserves the especial consideration of Canadians, for he may

be looked upon as the founder of Botany in Canada. The only

work having any pretention to a history of Canadian plants

whicli appeared before that of Andre Michaux was Cornuti's, pub-

lished in 1635, under the title, Plantarum Canadensium Historia,

which is far from being a complete flora, and it is besides de-

fective in classification. Charlevoix gives a translation of this

work into French, adding a number of plants which had sub-

sequently been discovered. Kalm, the celebrated disciple of Lin-

naeus and Professor of Natural History at Abo, had also visited

America in 1*749-51, at the request and charge of the King of

Sweden ; he extended his visit even to Canada, but the fruits his

labours went to enrich the Species Plantarum of his great master,

where to this day they are to be seen, being identified as his dis-

coveries by the mark of the initial letter K. This would show that

Canadian Botany may claim a respectable origin, as by this it is al-

mostcontemporaneous with the introduction of the science in modern

times,—botany owing its rational momenclature and classification

to Linnaeus. Michel Sarrazin, an inhabitant of Quebec and Phy-

sician to the King under the French dominion, and also a corres-

ponding member of the Academy of Sciences, may be mentioned

here as the first Canadian botanist, who became renowned for his

discovery of the curious plant which bears his name

—

Sarracenia
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purpurea. To the above names may be added those of the Mar-

quis de la Gallissonniere ; Dr. Gaultier, after whom Kalm called

a small plant, very common in our woods, the Gaultheria procum-

hens, yielding an essential oil used in medicine ; P. Boucher,

Governor of Three Rivers, and several others.

Michaux was very successful in his searches for the native pro-

ductions of the vegetable kingdom in Canada, but as the spots

where he made his numerous and important discoveries are not

always sufficiently described in his works, printed and manuscript,

many of the plants have not been met with since, and others are

exceedingly rare or still very little known. As most of his time

was spent in travelling and herborizing, he did not write much
;

thinking that the best way he could serve science was by intro-

ducing new plants into Europe. Still he has left a history of the

oaks of America, published in Paris in 1801, containing a des-

cription of twenty species of this tree; besides notes on his travels,

which are scattered through the work of his son, who had accom-

panied him in some of his voyages to America ; and a manuscript

diary, which the latter presented to the American Philosophical So-

ciety of Philadelphia. But his notes and herbaria have furnished

materials for a work still more interesting to Canada,—the flora of

North America published in Latin by the eminent botanist Claude

Louis Richard, in 1803, (the year in which Michaux died,) forming

two volumes 8vo, with 52 plates, and in which upwards of lYOO'

plants are described.

Michaux had already visited England, the Pyrenees and Spain,

and had brought with him from Persia a splendid collection of

plants and seeds, when the French Government, desiring to in-

troduce into France some of the trees and shrubs growing in North

America, charged him with the mission of procuring them.

Instructions had been given him to travel over the United

States and collect seeds and roots. He arrived in New-York in

November 1Y85, from whence during two years he made ex-

cursions to New-Jersey, Pennsylvania and Maryland. During

the first year, he sent to France twelve boxes of seeds, several

thousand specimens of trees, and some Canadian partridges, that

multiplied at Versailles. He also laid out a garden near Charles-

ton, South Carolina, which was to serve as a starting point for

his southern exploration.

In lYSV, he made a journey to the xilleghany Mountains.

Having ascended the Savannah to its source, and found many

beautiful plants and several kinds of oaks, he also proceeded to
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the sources of the Tennessee, and thence returned to Charleston,

having travelled three hundred leagues through Carolina and

Georgia. Many of his notes contain remarks on the most interest-

ing plants which he met with, and even point out the places where

they were discovered, in such precise terms that it would still be

^asy to find them out. In 1788 and the following year, he suc-

cessively visited Florida, the Bahama Islands, and Virginia. On
the 1st of July he arrived at Washington Court House^ a hamlet

in the latter State, which then passed for the first town in that

part of the world, though it contained only " twelve wooden

houses," and could aftbrd but indifferent cheer to the traveller.

After other excursions to different parts of the Union, attended

with more or less success, he came to Canada, in 1792 ; having

spent some seven or eight years in the United States. His first re-

searches in passing from one country into the other, were made

on both shores of Lake Champlain, where he noticed many plants,

—all mentioned in his flora. Then directing his course towards

Montreal, he arrived 'in this city on the 30th of June, and having

remained here only a few days, started for Quebec. On his way

down he stopped at Sorel, and there found the Rhodora Canaden-

sis. His sojourn in the ancient metropolis of Canada was also

of short duration, as it was important he should avoid being over-

taken by winter in his progress northward. Having sailed down

the St. Lawrence as far as the Saguenay, he landed at Tadousac,

the first out-post of the Hudson's Bay Company in that direction,

situated at the entrance of the river, and at one time much fre-

quented by the Indians for the purpose of trading ; it is now a

pretty village. Here he remained a few days, during which

he collected some specimens. He next ascended the Saguenay in

a bark canoe, and earlj in August reached Chicoutimi, where the

river ceases to be navigable for large vessels. As his way to Lake

St. John lay through an almost unex^^lored wilderness, and as the

journey had never been undertaken except by aborigines, and a

few missionaries, he secured the services of a half-breed and three

Indians, with whomhe proceeded up the river Chicoutimi and Lake

Kinogami, and, after a short portage, through Lake Kinogam-

ichich, down the Aulnet Kiver and Belle Riviere, thus reaching

Lake St. John after six days' travelling. At Lake Kinogami he

found an aquatic plant, Lobelia Dortmanna, which has not

since been met with there ; its light blue corolla floats upon the

surface, while the leaves are entirely submerged. Michaux dis-

covered many specimens on the shores of Lake St. John ; and he
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saw in the surrounding forest the red pine Finns rubra, the

white spruce Abies alba, and the cedar, Thuya occidentalis

;

this situation is the farthest north in which these trees had been

seen. He remarked that the white pine, Pinus strobus, was scat-

tered over a vast extent of country, but not equally so, having seen

some on the banks of Lake Mistassin as far north as forty leagues

from Lake St. John ; it is however very common two degrees south

of that. The Larix Americana, or American larch, generally

called tamarack in Canada, abounds in the environs of the lake
;

the hemlock spruce Abies Canadensis, which thrives on the

shores of Hudson's Bay, is also abundant.

Our indefatigable voyager then ascended the Mistassin, some-

times called Riviere des Sables, which falls into lake St. John,

and which, with the exception of a few short portages, is naviga-

ble for canoes a distance of 120 miles. It was then, and still is

the route followed by the Mistassin Indians, who dwell near the

great Lake Mistassin, and who come to trade at Pointe Bleue,

the most northern post in the Canadian territory. Having jour-

neyed for 120 miles up the river he came to the foot of a water-

fall. High banks of rock contract the width of the stream, which

is precipitated from an elevation of eighty feet over ledges of

stone resembling huge steps. Here the intrepid botanist stop-

ped to scramble over the drenched rocks in quest of new specimens

pausing now and then to admire the grandeur of the scene.

Continuing his route over the mountains intervening between

Canada and the Hudson's Bay Territory, and from whose sum-

mit he had a view of the immense valley lying beyond, he reach-

ed Lake Mistassin on the 4th September, having halted a few mo-

ments to herborize on the shores of the Lac des Cygnes, one of

the many lakes which, with numerous streams, water this region.

Mr. Brunet, from whose pamphlet, we scarcely need observe, the

information contained in this notice is gleaned, gives some in-

teresting details and traditions connected with the great Lake

Mistassin, but into these we have neither time nor space to enter.

The northernmost point reached by Michaux was one which

our author indicates as being on Rupert River, at a short distance

from Hudson's Bay ; the Indian guides, dreading the approach of

winter, would proceed no farther. He however had an opportun-

ity of determining the exact latitude at which the trees of the

north cease to grow, and of recording his observations on the to-

pography of the country. It was while exploring in the neigh-

borhood ofLake Mistassin that he found the pretty species ofprim-
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rose which he named after the lake, Primula Mistassinca. This

was his last discovery in that part of North America. Before

leaving this continent however, he once more visited the United

States, and returned to his native country in 1196. His diary

contains interesting information on the climate and vegetable pro-

ductions of the northern regions visited by him, and the author

expresses a hope that the government or some public institution

may be induced to cause it to be printed. Mr. Brunet, we under-

stand, intends travelling over the same region, up to Lake Mistas-

sin, with a view to completing the beautiful herbarium which he

is making for the Laval University.

—

Journal of Education^ L. C,

Iron ; its history, properties, and processes of Manufacture By
William Fairbairn, C.E., LL. D., &c., <fec. Edinburgh : A.

& C. Black. Montreal : B. Dawson & Son.

This volume is a reprint, with additions and corrections, of the

article on the iron manufacture in the eighth edition of the Ency-

clopaedia Britannica.

It endeavours, in a concise history, to trace the progress of the

iron manufacture from its earliest beginnings down to the present

time, and the various improvements which have been effected in

the reduction of the ores, and the subsequent manipulation of the

crude iron. The author also gives us analyses of the ores and

fuel, so far as they bear on the results of the different processes of

manufacture ; and shows the reader how much we owe to chem-

ical science, and to the distinguished men who have laboured

80 industriously and successfully in this important field of research.

From his own experience Mr. Fairbairn has been enabled to trace

the kinds of furnaces and machinery, from their almost primitive

condition, to their present high state of improvement. Chapter

I treats of the history of the iron manufacture ; then follows an

account of the various ores, and of the strata and localities in

which they are found. The following chapters treat of fuels*

the reduction of ores ; the conversion of crude into malleable

jron
;
the mechanical operations of the wrought-iron manufacture •

the production of steel ; the strength of iron and steel ; the chem-
ical composition of iron

; statistics of the iron trade ; and a brief

notice of armour plated ships.

This is the most complete and reliable treatise on this subject

in the English language. The eminence of its author as a worker
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in iton, and an investigator into its properties, and the processes

of its manufacture, render it one of the most complete books that

.can be consulted. For the general reader, who wishes to be in-

formed about a branch of manufacture and commerce of the

highest value and importance to all countries, and for those who
are themselves engaged in any department of the iron trade, this

work will prove invaluable, and cannot be too strongly recom-

mended.

jFirst Sketch of the New Geological Map of Scotland ; with

Explanatory Notes. By Sir Roderick I. Murchison, D.C.L.,

F.R.S., Director-General, and Archibald Geikie, F.R.S., F.G.S.,

Geologist, of the Geological Survey of Great Britain. Con-

structed by A. Keith Johnston, Geographer to the Queen,

Edinburgh : AV. & A. K. Johnston, and W. Blackwood &
Sons. London : E. Stamford, Charing Cross.

The leading object of the projectors of this map, as explained

by Sir Roderick Murchison, is to lay the basis of a new classifi-

cation of the rocks of Scotland, with the view of carrying out to

their ultimate application the principles first promulgated by

Hutton. For this end the careful explorations of Sir Roderick

himself, and of the other skilful geologists by which he has been

assisted, and to which the science of geology owes in no small

measure its rapid development, have been embodied in the map
with an amplitude and a distinctness which renders the geolo-

gical structure of the country patent to the eye, even of the most

unitiated, at a glance. To simplify it all the more, there is placed

along its margins transverse sections through different parts of

the country, showing the general succession of the rock masses.

We have first, a generalized section of the crystalline rocks of the

Northern Highlands, from the Hebrides across Sutherland, to

Brora ; secondly, a general section of the country from the north-

west promontory of Skye to the Cheviot Hills ; thirdly, one from

Ben Lomond to the Cheviot Hills ; and, fourthly, a detailed sec-

tion of the structure of Arthur's Seat, as worked out by Mr. Geikie

during the progress of the Geological Survey in Scotland. The

map, while it presents a complete geological picture of the coun-

try, is distinguished from all the other maps that have preceded

it, in embracing all the most recent discoveries, and in correcting

various errors into which earlier geologists were led while con-
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ducting their researches during the dawning of the science, if not

also in setting at rest some of the questions upon which different

opinions have arisen. Its execution is the production of Mr. Geikie,

at the request of and aided by Sir Roderick Murchison, who

felt, he says, " aware that in addition to all that had been done in

the north, Mr. Geikie's intimate acquaintance with the rocks of

the south would render the work of essential service in advancing

Scottish geology." There is prefixed to the map an explanatory

sketch by Sir Roderick of its various sections, which throws much

interesting light upon the progress of discovery ; and the topo-

graphy has been laid down by Mr. A. Keith Johnston, who, as a

geographer, has long enjoyed a world-wide reputation. Sir

Roderick himself, with the assistance of his colleagues, has com-

pleted the map by adding to it many names of places of geolo-

gical importance. The combined labours of men so distinguished

in their respective walks as those to whom we owe the construc-

tion of this map, could not fail to prove eminently successful ; and

we have in it, accordingly, one of the best manuals for the study

of the geology of our native country that has yet come under

our notice.

Prof. Hall on ReceptacuUtes.

Prof. Hall sends to us a sheet of his forthcoming report on

Wisconsin, containing among other matters, notices of several

species of the remarkable genus Receptaculites, found principally

in the lead-bearing limestones of that State. Two of these had

been previously discovered and described by Dr. D. D. Owen,

under the generic names Coscinopora and Gelenoides. Prof. Hall

refers both, and four other species found with them, to the genus

Receptaculites, and after noticing the new facts in the structure

of these fossils stated by Salter in the 1st decade of organic re-

mains, issued by the Canadian Geological Survey, gives the fol-

lowing amended description of the genus.

Generic Characters.—Body consisting of an infundibuliform

spreading disc, more or less concave at the centre, depressed-

orbicular, and globose. The spreading discoid forms consist of

a range of vertical cells in single series ; the orbicular discoid

forms have radiated curving cells which are directed from the

centre or axis towards the margin, their length and curvature

depending on the size and form of the mass ; the foramnia or cells

Can. Nat. 4 . Vol. VI. No. 6.
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in all the forms become larger as they recede from the centre

to the periphery, and again become smaller, on the lower side, in

the globose forms. Cells cylindrical, contracted below the aper-

ture, and thickened or expanded above, with rhomboidal openings

at each extremity. On one side the openings sometimes shows

obsolescent rays ; the interior walls of the cells are often striated

as if preserving the remains of transverse septa.

In all these bodies the cells are arranged on curving lines which

diverge from the centre in a constantly enlarging circle ; these

are crossed by similar lines in an opposite direction, which thus

leave quadrangular or rhomboidal spaces, " like the engine turned

ornament of a watch." The form of these apertures' depends up-

on the degree of curvature, or upon the form of the mass to

which the curvature of the cell lines vnll conform. In all cases,

however, the cell is cylindrical beneath the exterior.

Since the cells vary in size at different distances from the centre,

the size of the cells in separate fragments, affords no means, alone,

for specific determination.

Regarding the form and mode of growth, I have recognised

the following species in the Galena limestone of the lead region.

The species described are

Receptaculites Oweni.
" lowensis.

" fungosum.
" glohulare.

" infundibulum.
•' hemisphericum.

The first of these species sometimes attains to a diameter of 12

inches ; and if as Salter supposes, these fossils really belong to

Foramenifera, the present observations of Prof. Hall extend in

a remarkable manner our ideas of the development and number of

these singular creatures in the silurian seas.

Prof. Hall states in the introduction of the report, that large

materials have been collected for extended publication on the

geology, palaeontology, and useful minerals of Wisconsin. We
hope that these will be speedily published, and in a manner

creditable to the State, and worthy of the talent and skill em-

ployed in the work.
' J. w. D.
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Scientific Farming made easy^ or The Science of Agriculture re-

duced to practice. By Thomas C. Fletcher. 2nd edition.

London : Routledge, Warne & Routledge. Montreal : B.

Dawson & Son.

This is an excellent manual for farmers and although written

for England it yet contains directions for the proper cultivation o^

plants suitable for all countries. It is divided into two parts, the

first of which treats of the soil and its fertilizers, the second of

cattle feeding ; an appendix is added containing general directions

on matters of practical chemistry interesting to farmers. The

most recent experiments and observations on the application of

science to agriculture are given in this volume, in short compass

and in a simple intelligible manner. The observations on the

feeding of cattle are specially valuable and cannot fail to be of

interest to farmers in Canada.

Manual of Agriculturefor the School, th£ Farm and the Fireside.

By Geo. B. Emerson and Chas. L. Flint. Boston : Swan,

Brewer & Tilestone. Montreal : B. Dawson & Son.

This manual is designed for the instruction of the young. '

It

has been prepared by the directions of the State Board of Agri-

culture of Massachusetts and is issued under their imprimatur, in

the hope that it may be the means of laying the foundation of a

complete agricultural education in the district schools of the

State. The authors lay no claim to originality, and have availed

themselves of all the information, scientific and practical within

their reach. It embraces a wide range of topics. The chemistry

of the earth, air and water is concisely and accurately stated.

The elements of which plants are composed, and the modes of

their growth receive ample attention. All the departments of

practical farming are treated of, and illustrated with small but

clear woodcuts. The chapter on the diseases and enemies of

growing plants contains, in a brief form, almost all that can be

said of practical use, on these subjects. For the use of teachers

there are copious questions at the end of the volume. This book

might, with great advantage, be introduced into our common
schools in the country. The information which it contains could

be easily communicated by any intelligent teacher, whether male

or female, to the pupils who generally attend these schools, and

could not fail to be both interesting and profitable.



468 Botanical Society of Ca7iada.

BOTANICAL SOCIETY OF CANADA. KINGSTON.

The eigbth meeting of this Society was held in the Convocation

Hall of Queen's College on Friday evening, 15th N'ov., the Rev.

Professor Williamson, LL.D., Vice-President, in the chair.

The chairman opened the proceedings by a short introductory

address, in which he alluded to the recent origin of the Society,

notwithstanding which, it had already struck its roots deeply into

the soil, passed the period of youth, and grown up into a goodly

tree, whose branches were spread far and wide. Already, he

said, contributions and applications for membership were almost

daily being received not only from various parts of Upper and

Lower Canada and the adjoining States, but also from Britain,

and France, and Italy, and Germany, and even our Australian

colonies. And not only so ; the Society, young as it was, had

already acquired the maturity requisite to enable it to bring forth

abundant fruit. Its contributions to science, recorded in the

"Annals" of the Society, and in numerous scientific journals of

Canada and Britain, were already well known. A Botanic Gar-

den had also been established in Kingston, the first of the kind

in Canada, and one that might be expected ere long not only to

add to the range of scientific knowledge, but also to yield valuable

economic results from the experiments that would be undertaken

as to the plants suited to our climate. A public Herbarium was

also in course of formation, to which, as in other countries, the

student might repair to resolve his doubts in the determination

of obscure species. At this season of the year, the plants which

form the objects of the botanist's study go to rest; so also the bo-

tanist himself withdraws from his pleasant and healthful researches

in the fields and woods ; but, as there is no real rest in the case

of the plant, as the tissues go on developing, and the juices are

being elaborated even beneath the snows of winter, so the botan-

ist also does not now pass into a state of inactivity. Our winter

meetings begin, the members come together, and an opportunity

is aftorded of elaborating and making known the results of the

summer's work. The chairman concluded by alluding to the

valuable aid that had been derived from Prof. Gray and Sir Wrn.

Logan in forwarding the objects of the Society, and expressed a

hope that our Provincial Government would view the labors of

this Society in the same favorable light in which they were view-

ed by scientific men, and give to -the Society that countenance
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and aid which the Governments of other countries did not fail to

bestow upon similar institutions.

ITumerous donations to the Botanic Garden to the Herbarium,

and to the library were announced.

Dr. Dickson, Professor of Surgery, moved a vote of thanks to

the various donors. He alluded to the valuable character of some

of the donations, such as those of Professor Tuckerman, and es-

pecially of Sir William Logan and Prof. Asa Gray of Harvard.

Sir William had sent to the Society the various collections of

plants that had been made at different times by the officers of the

Geological Survey of Canada.—Many of these were from localities

inaccessible to ordinary collectors, and were of great interest.

Independent, however, of the intrinsic value of these very large

collections, we must regard the compliment j^aid to us by Sir

Wm. Logan in making us the custodiers, as an indication of his

confidence in the ability of our Society to sustain the character

of botanical science in the country. Professor Gray's invaluable

donation from the Cambridge Garden could scarcely be over-

estimated, for it, along with the donations of our local horticul-

turists, had enabled us in a short time to form a Botanic Garden

and the force of our example in this respect was already benefi-

cially felt by other cities in Canada. Coming at such a time,

when the country is distracted by civil war, we must appreciate

Professor Gray's donation as a special mark of favor, and accord

our thanks with more than ordinary fervour.

Prof. Lavell seconded the motion, and alluded particularly to

the donations of trees, shrubs and plants that had been made by our

local horticulturists. Thanks were cordially voted to all the donors.

A letter was read from J. Thayer, junr., Secretary of the Mont-

real Agricultural and Horticultural Society, stating that the

members of that society were desirous of establishing a Botanic

Garden in Montreal, and requesting any reports, documents, and

suggestions. The secretary was authorised to send the " Annals,"

and other publications, to the Montreal Society, as published, and

to aff'ord any additional information that might be required.

Various papers were read—we select the following.

REMARKS ON A NEW CULINARY VSGlft'ABLE, THE PARSNIP

CHERVIL, BY MRS. PROF. WEIR

On 30th August, 1861, Messrs. Vilmorin, Andrieux & Co.. the

eminent Seedsmen of Paris, issued a circular, in which they re-
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commend the cultivation of tbis root, on the ground that it has

acquired new importance from the fact that the disease has at-

tacked all the early varieties of Potato.

It is in fact one of the best of those recently introduced, being

desirable for its feculent qualities, its flavour (which is something

betwen that of a chesnut and a potato), and also on account of its

productiveness, yielding as it does six tons an acre.

Another merit of this vegetable is that it comes into use early

in the season ; in the beginning of June the roots are formed, and

they keep good until the April following. It requires the same

treatment as the potato, and, like it, can be cooked in a variety of

ways.

The cultivation of it is very simple. It ought to be sowed in

the month of September or October, either in lines or scattered

as you would carrot seed, care being taken to press down the soil

slightly after it is sown.

We ought to remark at the same time that, unlike the potato,

which thrives best in a light, dry or sandy soil, the Chserophyllum

bulbosum is most successfully cultivated in rather damp soil which

has previously been prepared and manured.

If sown later than the period above mentioned, it will be neces-

sary to use seed which has been kept for some time in a layer of

earth or damp sand ; without which precaution it is not likely to

germinate till the year following. The roots are gathered in the

month of July, and preserved in the same way as potatoes, care

being taken to turn them occasionally to prevent their deteriorat-

ing.

This root has received various names, such as Myrrhis hulhosa,

Spreng, Scandix hulhosa, of some German botanists, ChoeropTiyl-

lum hulhosum, L. But the name by which it is likely to be know
in common use is Parsnip Chervil.

Professor Lindley says it is regarded by French gourmands as

" un vegetable des plus delicieux," and he agrees with them. It is

in fact he says, uncommonly good to eat, very like a boiled Spanish

chesnut, without its crispness or hardness. In Europe, as has al-

ready been remarked, it is sown in September or October, but it

will brobably be found better to sow it in spring in Canada. The
plant is a native of Europe, and was cultivated in England by Mr.

Philip Miller so long ago as 1726, but as a botaoical curiosity

only. Again, a few years ago, it was proposed for cultivation,

but the roots were found to be too small to be ofmuch use. Since
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then, however, it has been improved by cultivation ; the roots

are figured as of the size and nearly the shape of an undersized

early horn carrot. It is likely, therefore, to form a substantial

addition to our culinary crops.

It has been stated in the Gardeners' Chronicle that the Royal

Horticultural Society bought up for their members all the good

seed that was procurable, and this was to be distributed in small

packets last month. It will, therefore, be satisfactory to the mem-

bers of the Botanical Society of Canada, to learn that our Society

had previously secured a supply of seeds, which will be distribut-

ed to members in good time for sowing.

MISCELLANEOUS.

Note on Indian Beads presented to the Natural History Society

hy James Rohb^ Esq.^ Mining Engineer^ d'c.

In a memorandum accompanying these specimens, they are

said to have been taken from an old burying place in a small

island in the St. Lawrence near Brockville. They were found

with two skeletons, placed in a sitting posture and facing each

other, buried under four feet of sand resting on a floor of clay,

which was supposed to have been artificial. The beads and a

sea shell were in a heap under three flat stones placed on edge,

and converging at the top. These stones were of a quality suit-

able for hones.

The beads are made of native copper, which has been beaten

out and then doubled into thick rings, about a quarter of an inch

in diameter externally. They are quite rough but rather uniform

in size and shape. The shell appears to be the common Purpura

lapillus of the American coast, smoothed externally, and with

the apex ground off. It has no doubt been strung with the beads.

It is curious thus to find at a place half-way between the copper

regions of Lake Superior and the sea coast, the products of both

carried from their distant sources, and used for ornamental pur-

poses by the aborigines.

J. w. D.
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