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ON THE PETROLEUM SPRINGS OF WESTERN CANADA.

BY CHARLES ROBB,
MINING ENGINEER, MONTREAL.

Read before the Canadian Institute, February 2nd, 1861.

The existence of vast reservoirs of mineral oil hidden beneath the
rocks in the western part of our Province, and now for the first time
being disclosed to the light of day, forms a subject of the deepest
scientific interest, and will amply justify an enquiry into its nature and
probable origin, on scientific grounds only. But when we consider the
additional importance attaching to the question from the commercial
velue of the material; and since, in the present crisis of the history of
Canada, so much study is directed to the development of her natural
resources, no further considerations need be urged to secure attention
te the subject.

Petroleum, mineral oil, or fluid bitumen, is an inflammable substance,
composed of carbon and hydrogen; of a black or deep brown colour,
unctuous to the +such, and exhaling a strong and unpleasant odor. It
exudes from the earth, or flows into wells in the manner of water
springs, and is generally accompanied with an evolution of gas, the
pressure of which seems to constitute the force which occasions the
flow at the surface. Springs of petroleum and naphtha (an allied sub-
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stance), occur in many parts of the world, and are not peculiar to any*
of the geological formations.

In the Island of Trinidad there is a great deposit of asphalt, form-~
ing a lake about three milesdn circumference, and of noknown depth.
The pitch at the sides is perfectly hard, but towards the middle it
becomes softer, until at last it is seen boiling up in a liquid state,
emitting a disagreeable odor, which is sensibly felt at ten miles distance.
The appearance of ebullition however is probably due, not to heat
but to the evolution of gas; and the tar probably floats on water. In
the Island of Barbadoes considerable quantities of petroleum are
derived from tertiary strata; and in California, this substance has
recently been discovered in great abundance. ILake Asphaltites, or
the Dead Sea, in Judea, derives its name from the fact of this material
abounding around its shores; here the rocks are of secondary or
limestone formation. The bitumen employed by the ancient Babylo-
nians, instead of mortar, was chiefly derived from the fountains of Is
—the modern Hit—on the river Euphrates. These fountains are
considered to be an inexhaustible source of bitumen, whick still flows.
copiously, mingled with intensely saline and sulphureous waters. The
rocks of the district are argillaceous limestone, interspersed with beds.
of coarse gypsum ; but the cause which has for several thousand years
produced the perennial flow probably lies at a considerable depth
below the surface.

Naphtha is found in Persia and Circassia, rising in the form of vapour
through marly soils; and in the north of Italy and some parts of
France, the substance is found in considerable abundance. But pro-
bably the most powerful and copious petroleum springs yet known are
those situated on the banks of the Irawaddi, in the Birman Empire,
where in one locality there are said to be no less than 520 wells,
annually yielding 400,000 hogsheads of the fluid; and which are
reported to have been worked for ages without sny symptoms of
failure. These springs issue from a pale blue clay, saturated with the
oil, and resting upon a species of slate, under which is coal containing
much iron pyrites. Mr. Oldham, Superintendent of the Geological
Survey of India, pronounces the rocks which yield the petroleum of
the Irawaddi to be tertiary, and of the eocene period.

The fact of the existence of the petroleum springs in our own
neighbourhood is by no mesus & new discovery. The early French
settlers, and the Indians of western Pennsylvania, were aware of their
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existence, and made use of their products, Old oil vats and oil wellg
have been discovered, affording undoubted evidence of human works
of great antiquity; and in Enniskillen, the great centre of the oil
spring region in Canada, deers’ horns, and pieces of timber bearing
the marks of the axe, have been dug up from considerable depths be-
low the surface, in what appear to have been old wells.

The fact of such remarkable springs occurring in western Canada
could not fail to attract the attention of our Provincial Geologists, and
accordingly we find them noticed in the reports of 1850-51 and
185152, although in a somewhat cursory manner, leading to the in-
ference that the material was only to be found in very limited amounts,
Tn the first named report we find the following slight notice : # Springs
of petroleum, called usually oil springs, rise in the river Thames
near ity right bank in Mosa; the bituminous oil collected on cloths
from the surface of which is used in the neighbourhood as a remedy
for cuts and cutaneous diseases in horses. Similar springs exist in the
township of Enniskillen, where a deposit of mineval pitch or mineral
caoutchonc is said to extend over several acres on the seventeenth lot of
the second concession.”” In a subsequent report, Mr. Murray, having
visited the spot, thus describes the Enmiskillen deposits: “ This bed
of bitumen, which in some parts has the consistence of mineral
caoutchoue, occurs on the sixteenth lot of the second coucession of
Ennigkillen, in the county of Lambton; but its extent does not ap-
pear to exceed half an acre, with a thickness of two feet over about
twenty feet aquare, from which it gradually thins towards the edge in
all directions. Bituminous oil was observed to rise to the surface of
the water in Black Creek, a branch of Bear Creek, in two places on
the seventeenth lot of the third concession of Enniskillen; and I was
informed that it had been observed at other places farther down the
stream.”

The foregoing accounts embody the sum of what was publicly
known regarding the oil springs in Western Canada previous to the
year 1853, at which date they began to attract the attention of
adventurers. It was not, however, until'the year 1857 that the ma-
terial was turned to profitable account. In consequence of the very
successful introduction of the new coal oils, both for illuminating
and lubricating purposes, under the patent of Mr. James Young, of
Glasgow, certain gentlemen, foremost among whom was Mr. W. M.
Williams of Hamilton, formed themselves into a company and acquired
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the lands in Enniskillen, on which the superficial deposits of asphalt,
oceur, for the purpose of using it as a sabstitute for coal in the man-
ufacture of such oils, it being ascertained to contain 80 per cent. of
volatile matters, It was soon discovered, however, on penetrating
below the asphalt, that the material could be obtained in large quan-
tities in the fiuid state, and consequently much nearer the condition re-
quired in the manufacture. Ultimately the whole adventure devolved
upon Mr. Williams, to whom alone is due the merit of developing this
branch of industry in Canada, as well as of pointing out the road to
success in the same divection in the United States. The capital
which Mr. Williams and his associates have invested in the works is
over $42,000.

At first the distillation was carried on at the wells, but latterly the
per centage of loss in refining being so small (about 30 or 35 per
cent.), it was deemed expedient to remove the works to Hamilton, and
convey the crude oil thither in barrels. The total quantity which has
been raised by Mr. Williams is about 200,000 gallons. Mr. Williams
has now five wells in more or less successful operation, yielding on an
average from 600 to 800 gallons per day; but the amount which the
wells are capable of yielding has never been thoroughly tested, as the
difficulty attending the transportation from the wells to the railway
station—a distance of about sixteen miles-—has hitherto restricted the
yield. At first the oil flowed into the wells unmixed with water, but
latterly, although the supply is undiminished, large quantities of water
ave associated with it, insomuch as to render it necessary to use steam
pnmps to drain the wells.

The success which attended Mr. Williams® operations speedily in-
duced other adventurers to enter upon the same field; and similar
oil springs having been found to exist in Pennsylvania, our excitable
and speculative neighbours rushed with characteristic eagerness into
the business; aud detachments from the main body soon invaded the
more peaceful and primitive regions of Enniskillen—probing and
torturing the earth in all directions, and polluting the air and the
waters with the stench and scum of the oil. The success which has
attended their operations has been in many instances very fair, and in
one or two highly favourable; but in the great majority of cases the
Jottery has turned up blanks, though there is certainly no lack of gas
to buoy up the spirits of the adventurers. Mr. Williams seems to have
struck the main artery, and indeed the fact of the superficial deposits
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on his lands are & sure indication that here the petroleum existed in the
greatest abundance, and nearest to the surface.

The material penetrated is a very stiff light-colored clay—m some
cases almost pure white—no doubt chiefly derived from the ruins of
decomposed rocks similar to those underlying the clay; unequivocal
evidence of which is found in the fact that the clay contains numerous
fossils identical with those embedded in the rocks, which are found at
various depths, alternating with beds of clay, and consist of thin strata,
more or less of a shaley nature, plentifully charged with the fossils
peculiar to what is called the Hamilton group of the Devonian system
of rocks. No rock of a bituminous nature seems as yet to have been
struck ; although detached masses of bituminous shale, identical with
that which crops out at Kettle Point, on Lake Huron, and containing
ahout fourteen per cent. of volatile matter, are frequently met with in
forming the wells.

The depths hitherto penetrated vary from 40 to 120 feet; and in
this respect little advantage seems to be obtained by commencing
operations on the low grounds, as along the flats of the creeks; for at
Mr. Williams® wells the depth is only about 40 feet, while at others in
the immediate vicinity, on the flats of Black Creek, where the ground
ig at least 40 feet lower, although the depth penetrated is three times
as great, the supply obtained is as yet inconsiderable. The strength
of the oil, also, as indicated by the hydrometer, varies to a considera-
ble extent in different wells, even although they may be very near
together ; and the supply to each well, at least in the southern part of
the township, seems to be independent ; these factsindicating the deep-
seated origin of the oils. Here also the oil seems to be diffused
throughout the clay, penetrating through numerous vertical cracks or
fissures both in the rocks and clay, evidently in obedience to some
force from beneath; no doubt due to the pressure of gas, which
invariably issues in great quantities with the oil, giving to the wells
the appearance of boiling caldrons of pitch. These gases produce &
remarkable effect on the men who work in the wells, greatly resembling
that caused by the inhalation of nitrous oxide or laughing gas; and,
in order to the continuance of their operations, it is necessary to clear
away the gas froma time fo time by exploding it. It has recently been
ascertained that the vapours of naphths, anilene, and other hydro-
carbons produce physiological effects, resembling those of chloroform
and other aneesthetic agents.
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In other parts of the township, as at Kelly’s wells, ten miles north
of Mr. Williams’, the conditions and mode of occurrence of the oil
are quite different. Here it occurs in a bed of gravel and boulders,
at a depth of about 47 feet froin the surface, associated with such an
amount of water as to render the wells exceedingly difficult in working,
although the quantity of oil here is evidently very great. Whether
these variations in the physical structure of the region have any con-
nection with the origin of the deposits, it is in the present state of
our knowledge of the subject, impossible with any degree of confidence
to determine. Recently oil has been obtained by drilling into the
rock, and in such cases it is said to be of a superior quality to that
-derived from the clay or superficial deposits.

The advantage which we possess in Canada over our neighbours in
Pennsylvania and Ohio is, that the oil-bearing rocks lie much neaver
the surface. On the other hand, the most of the oils obtained south
of Lake Erie are lighter, and bean a less per centage of loss in manu-
facture ; they are also much more easily deodorized, or rather have
comparatively little unpleasant odor even in the crude state. But the
chief drawback to the commercial value of the Canadian oil is its
thick and tarry consistence; causing it to foam in an uncontrolable
manner, in the ordinary retorts used for rectifying earth and coal oils,
and to yield too large a proportion of heavy products. In view of
these circumstances, it will obviously be expedient to prepare the ma-
terial for the market in Canada, and with apparatus expressly adapted
for the purpose.

I have hitherto purposely confined myself to what may be called a
popular account of the oil springs, detailing only such facts as might
attract the attention of a cursory observer. I shall now direct atten-
tion to what I proposed as the primary object of this inquiry, namely,
an attempt to discover the source, and account for the origin of these
extraordinary deposits. And here I must premise that whatever
theory I might have tc advance is only to be received as a guess at
the truth. When so much uncertainty and difference of opinion still
exist among scientific men with regard to the origin of coal, notwith-
standing the amount of ability and learning that have been brought
to bear upon the subject, it would be unreasonable to expect that this
comparatively unexplored region of research should be opened up all at
once.

The first step in our inquiry will naturally be to investigate and
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explain the geological structure of the region where the oil springs are
found, regarding which no uncertainty exists, and which, apart from
the subject of the oils, is peculiarly interesting. '

Sir William Logan has pointed out that, if we conceive & line passing
from the head of Burlington Bay through London, Zone, Chatham
and Amherstburgh—being in fact the centre line or back-bone of the
‘Western Peninsula—such line would form what is called, in geological
parlance, the summit of a flat anticlinal arch; that is, the strata bend
or dip slightly in an opposite direction on either side of it. In the pre-
sent case the dip is so small as to be almost inappreciable by instru~
ments ; but it is nevertheless certain that the strata which occupy that
part of our peninsula now under review pass under the coal measures
of Pennsylvania on the one hand, and of Michigan on the other, at a
depth varying from 1000 to 2000 feet ; which tnickness of course repre-
gents, or is the measure of the time, geologically speaking, which
elapsed between the deposition of the newest of our rocks and the
carboniferous era. Consequently it is quite evident that we must not
seek for the origin of the petroleum deposits in the coal formation,
properly so called.

The outcrops of the various members of the series of rocks imme-
diately overlying the Appalachian and Michigan coal-fields form strips
or belts which are rudely concentric with the coal basins themselves.
The region now under notice is precisely the tangent point (as it were)
where the corresponding strata under each coal-field meet and blend
together, giving to the region occupied by the strata in question a form
approaching that of the letter X. These rocks are called the Hamil-
ton Shales, and constitute the lowest member of the Devonian or Old
Red Sandstone system. Although in this locality of no great thick-
ness—probably not exceeding 60 or 70 feet—the formation is most
interesting in a geological point of view, as containing a well-marked
.and highly characteristic group of fossils, including the earliest known
traces of terrestrial .cgetation and of fishes. The formation consists
Jf calearecous shales, with thin bands of denser limestone, and oc-
casionally beds of sandy limestone, which are valuable for building
purposes. The shaley portions crumble rapidly on exposure, and form
a gray or ash-coloured clay; the fossil contents however remaining
entire.

At Kettle Point, on Lake Huron, a locality comprized within the
;geographical boundaries of the Hamilton Group, there is exposed an
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interesting section of highly bituminous and argillaceous slates, which
also occur in outlying patches throughout the oil-producing region,
and have been ascertained to belong to the lowest meagures of the
Chemung Group, the next higher in the series.* It would appear
at first sight most obvious and natural to attribute the origin and
gource of the petroleum to the subterranean distillation of these shales,
which contain an amount of carbonaceous matter, abundantly adequate
for its production; but there is mest unequivocal evidence to prove
that the oil and gas come from a lower source, and are in all probu-
bility the cause rather than the result of the bituminous nature of the
shales.t :

It is a peculiar and unique featare in the Canadian rocks of Silurian
and Devonian age, that beds impregnated with bitumen, and evolutions
of gaseous and fiuid hydrocarbons occur at various points from the
. base to the summit of the series, although nowhere to such an extent
a8 in the region now under review; and the fact that these oils have
been abtained from the Hudson River group of rocks, in which few or
10 vegetable remains occur, would lead to the inference that the oils
and gases may be catirely of animal origin. The upper beds of the
Corniferous limestone in Canada, and the entire mass of the Hamil-
ton shales, are characterized by the extraordinary profusion of or-
ganic remaius, for the most part animal, with which they are charged ;
and the evidences which they furnish of the mode of their deposition
indicate conditions highly favorable to the conversion of the organic
matter into substances of a bituminous nature.

The process of bituminization consists of a species of fermentation or
combustion, usually thought to be peculiar to vegetable matter, placed
in such situations as not only to exclude the external air and secure
the presence of moisture, but to prevent the escape of the volatile-
principles. The ultimate clements, and even to a great extent, the
proximate structure of animal and vegetable tissues, are identical; and
it is susceptible of demonstration that animal muscle, placed in
similar circumstances, may be converted into substances closeiy re-
sembling the products of vegetable bituminization.

* A fuil account of this highly interesting section of rocks will be found in the Geological
Survey Reports of Progress for 1847-48, and 1853.

+ This circumstance affords a strong corroboration of the theory which has been recently
propounded beforo the French Academy by AL Riviere, attributing the origin of bituminous-
schists and shales in general to impregnation of their argillaceous material with carburetteds
hydrogen. See Welle® Aunual of Scientific Discovery for 1860.
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The epoch of the deposition of the rocks in question seems to have
been a time when land and water were struggling for the predominance.
The vast maosses of the Silurian system of rocks had all been deposited
in deep water; and the Devonian rocks are just beginning to emerge,
forming vast lagoons, flcoved and surrounded by coral reefs, and
densely inhabited by crinoids, brachiopods, and trilobites; though the
latter remarkable creatures, so largely developed a little lower down
in the scale, are now becoming rare and approaching extinction.
Calamites, the earliest known of terrestrial vegetables, appear struggling
for existence among the waves and shifting sands ; and the first created
fishes sport in the shallow waters. The floor of the ocean, together
with these low spits and reefs, is sinking by slow and intermittent
stages, and the remains of the scanty vegetation are entombed. with
those of the marine animals. Layer after layer are thus formed, the
crast of the earth still subsiding as each is deposited.

Tiet us now inquire what would be the probable result of this con-
dition of things, in so far as it affects the present question. The
organic matter thus profusely scattered along the shores, and subjected
to the influences of air and moisture, wouid decompose in the ordinary
manner ; but when, after partial putrefaction, it was covered up by a
layer of sand or calcareous mud, and thus removed from the atmos-
pheric influences, the resulting gases would be confined as in a closed
retort ; and the carbon and hydrogen, being greatly in excess of the
oxygen, would enter into such combinations as we find subsisting in
the petroleum and the yarious hydrocarbon gases; and these would
remain pent up in crevices or caverns in the rocks until liberated either
by natural or artificial means, In some cases, circumstances might be
favorable for the production of the gaseous produets unaccompanied
by the fluid; and it by no means follows, as many imagine, that the
development of gas, even in great abundance, would be an indication
of the existence of oil in the same reservoir. The remarkable cir-
cumstance of the almost invariable association of salt water with
petroleum would appear to afford a corroboration of this theory; for
whether it be true, as some suppose, that the chloride of sodium
exerts some chemical action on the bituminous matw.r favoring its
production, it is at all events certain that the relative dispositions of
land and water, which I have attempted to deseribe, would be highly
favorable to the production of sea salt.

‘Whether this theory be correct in all its details or not, it seems cer-
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tain, judging from the similarity of the products in both cases, that
the petroleum has been generated by a process analogous to that which
takes place in the destructive distillation of wood-coal or peat in close
vessels, where, owing to the limited or total absence of oxygen, the
combination of hydrogen and carbon in the form of hydrocarbons is
effected. Nature appears to have the power of performing, by means
of long time and very moderate temperature, processes which the
chemist and manufacturer perform rapidly and by the application of
great heat.

As bearing directly upon the chemical composition and nature of
petroleum and its products, and illustrating the difference between the
Canadian and Pennsylvania crude oils, and those derived from the
Collingwood shales, I shall conclude by inserting (by the kind permis-
sion of the writer), the following letter with which I have been favored
by Professor Croft:

3
Umversiry Corieag, Toronto, Nov. 22nd, 1860.

Drear Srw,

In reply to your letter of the 20th inst., reguesting information as to
the chemical nature of the Enniskillen, Pennsylvania and Collingwood oils, I am
sorry that I cannot supply you with any very accurate details, not having exam-
ined these oils with a view to ascertaining their chemical composition, to any very
great extent,

The first two being natural products, ave of course quite different from the
Collingwood shale oil, which does not apparently exist in a free state in the
shale, but is obtained by and formed during the destructive distillation of the
animal and vegetable substances contained therein. From the rock consisting
almost entirely of fossil trilobites, the oil might perbaps be said to be of an
animal origin, unless the rocks were subsequently impreguated with vegetable
produets.

Hence the Collingwood oil will be found to assimilate in its characters to the
o1l obtained by the slow distillation of coal, and more especially to that from the
Boghead Coal ; and will undoubtedly be found to contain a number of those
curious chemical compounds which have been so ably investigated by Greville
Williams, in his rescarches on the “ Products of the Distillation of Boghead
Coal.” These substances are of a basic character and rank with the volatile
vegetable alkaloids, having the general formula, C» He N.

The petroleums or rock oils are essentially different, having been produeed by
a slow process continued through countless ages, and thus substances of a different
chemical nature have been produced, although, perhaps, the matert-1 acted on has
been nearly, if not quite, the same.

I am not aware of any means by which we can distinguish the products gene-
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rated in the great laboratory of nature from animal substances, from those produced
from bodies of a vegetable origin. Reasoning from analogy I should imagine it
to be impossible, for recent researches have shown great similarity, in many cages
identity, between the artificial products from animal and vegetable substances,
See Anderson “ Oa the bases from Dippel’s Oil ” —Williams, quoted above, d&e. &e.

Besides the basic bodies above alluded to, these coal oils generally contain a num-
ber of hydrocarbons belonging to various series—e.g. Benzole, G 2 HS and its homo-
logues.—Toluole C1+ H8.—Xylole, Cumole, &e., and solid hydrocmbons, “«chas
Naphthaline C20 H8, Paraffine, &e. dic.

The petroleums seem to be corposed of hydrocarbons of a different class,
baving the formula Cr He,—such as C12 H12—C14 H24—C16 Hio &e, &o.,
Wlnch are quite indifferent bodies; unacted on by nitric acid. Another substance
exists in them which has been called Petrole C16 H?©, and is acted on by nitric
reid, and causes the brown or black colour when the petroleums is treated with
nitrie acid (and probably sulpburic 2). It bas been said that Benrole exists in the
light oils, but I know not on what authority.

‘When the Eoniskillen oil is distilled it requires & high temperature to drive
over much oil, and this oil, when re-distilled, does not pass over readily till
between 200° and 210° Centigrade—the product, again distilled, goes over at
190°~—200°, and by repeated fractional dlshll'mons, I have no doubt from the
above experiments, we might obtain an oil boiling at a somewhat lower tempera-
ture.

‘When the Penusylvania oil is distilled, it begins to pass over at about 130°,and &
large proportion is distilled below 190°. When this product is re-distilled, a
large proportion passes over below 150°.

Hence the Pennsylvania oil contains a much larger proportion of light volatile
oils than the Enniskillen oil. None of them, however, are probably of the
formula 022 H?2 which boils at 70°; probably they belong to the higher part
of the Ce Hr series; but in both cases (E.and P. oil) they are pure hydrocarbons,
containing no oxygen, at least not in such a form as to act on potassium and
godium. The metals Yemain quite unaltered and with metallic lustre. Possibly
there may be hydrocarbons of the formula G2 3 H? 4 present.

1am not aware that I have any further information to give you at present.
The peculiar greenish colour is owing to fluorescence; if the Enniskillen oil be
distilled very far, and the thick residue dissolved in hot alcohol, the solution is
most powerfully fluorescent, but the dissolved substance is deposited as the solu-
tion cools. I am not aware that this fact has been observed. The Collingwood
ol contains a very large percentage of heavy oil, paraffine, &e.; the light oil boils

ab 150°-190°.
Yours truly,

Cuarxes Ross, Esq., C.E. Hzxry CROFT.
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ON THE MOVEMENTS OF THE DIATOMACEZA.

BY PATRICK FREELAND, ESQ.

Read before the Canadian Institute, January 19th, 1861.

The producing cause of the movements of most of the free species
of the Diatomacew has never yet been satisfactorily ascertained, not-
withstanding the amount of attention bestowed upon the subject.
Many eminent observers, with Ehrenberg at their head, maintain that
the motion is owing to the action of cilia. *“In some species of the
Naviculese,” he says, “it is produced by a flat snail-like foot protruded
from each end of the valve” Others, again, maintain that it is owing
to forces operating within the frustule, and connected with the
endosmotic and exosmotic action of the cell—the fluids which are
concerned in these actions cntering and being emitted through
minute foramina at the extremities of the valves. Dr. Smith, who
maintains the movement to be of merely a mechanieal nature, pro-
duced by a force not depending upon any act of volition in the
living organisms, in his Synopsis of the British Diatomacese, says,
s it appears certain that these motions do nof arise from any external
organs of motion. The more accurate instruments now in the hands
of the observer have enabled him confidently to affirm that all state-
ments resting upon the revelations of imperfect object-glasses, which
have assigned motile cilia or feet to the Diatomaceous frustule, have
been founded upon illusion or mistake. Among the hundreds of
species (Dr. S. continues) which I have examined, in every stage of
growth and phase of movement, aided by glasses which have never
been surpassed for clearness and definition, I have never been able to
detect any semblance of a motile organ; nor have I, by colouring the
fluid with carmine or indigo been able to detect by the particles sur-
rounding the diatom, those rotatory movements which indicate in the
various species of true infusorial animalcules the presence of cilia.”

In a paper on this subject, read before the London Microscopical
Society, in 1855, by Mr. Hogg, he says, ¢ 1 have repeatedly satisfed
myself that their motive power is derived from cilia arranged around
openings at either end—some around central openings, which, with
those cilia at the ends, act as paddles or propellers.”
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Several facts which came under my own observation last summer
while observing the motions of the Pixnularia nobilis, one of the
largest of our fresh-water dintoms, have convinced me that Professor
Smith is mistaken in the enuse he assigns for these movements. If he
is correet in his supposition that they are owing to the imbibing and
cjection of fluid alternately at either end of the valve, then their mo-
tion must invariably be the same, never varying, advancing and re-
treating motion ; but this is not so, I have repeatedly seen a diatom,
when met by an obstacle in its path, suddenly change its course by
a quick lateral motion, and go off in a direction quite different to that
it was formerly pursuing, and frequently have I seen this done when
there was nothing apparently to cause it, but ag if from mere caprice
the course had been changed.

On one oceasion, I was fortunate enough to get a large, beautiful
Pinularis in the centre of the field of view, and just beside it was a
small piece of decayed vegetable matter. As the diatom moved
along, this substance, instead of remaining stationary, or being
carried along with the frustule in its forward motion, as would be the
case were Professor Smith’s theory correct, was propelled in the
opposite direction, in a manner precisely similar to what it would
have been, had it stood beside a ciliated infusorial Animalcule instead
of a diatom. Its motion, however, was not regular, at least not as
regular ag that of the diatom, but somewhat intermittent, as if the
repelling force to which it was subject was stronger in some places
than at others, which fact seems to confirm the idza entertained by
Mr. Hogg, that the cilia are not placed all along the valve, but at
intervals. When this substance reached the end of the diatom, the
rapidity of its motion increased, as if the force applied to it had sud-
denly become greater, or was more directly applied, and at a short
distance from the valve, all its motion ceased. On the return journey
of the diatom, the same process was repeated, the small body begin-
ning to move before it came into contact with the diatom, and
continuing its course as before, only in the contrary direction.

On another occasion, while a frustule of the Pinnularia acuta was
traversing the field of view, it came in contact with a valve of Cocco-
nema, lying directly across its path. Striking it fair in the centre,
it passed partly over the obstruction for about one-third of its own
length, as represented in the diagram, and then stopped as if it had
got stuck between the diatom it was thus attempting to pass over,
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and the thin glass cover of the live box. After a very ’
short period of: rest, the Pinnularia gave one or two *
short jerking motions, and then the Cocconema began
to move rapidly, broadside on, in a direction opposite
to that pursued by the former (which remained sta-
tionary) until it passed partly beyond it, when the
Pinnularia resumed its journey ; this was done twice
in precisely the same manner; on the third journey,
it had changed its course, and passed beyond the ob-
structing valve. The arrow indicates the direction
in which the Pinnularia was moving. The Cocconema
was of course forced in the opposite direction. Now,
a rosult very similar to these might be produced
by the expulsion of a fluid from the Diatom valve,
according to Professor Smith’s theory, but the orifices through which
it would require to be forced‘would have to be placed along the side-
of the valve as well as at either end. Aund not only would this be
necessary, but two sets of orifices, pointed in opposite directions,
would be essential, in order to produce the double motion, backwards
and forwards.. While two sets more would be required to produce
the motion I have before described, when the diatom saw fit to change
its course. And besides all this elaborate mechanism, another must
still be added, by means of which every opening would be completely
closed but those for the moment employed in producing the motion
in one given direction,

If this really is the correct solution of the question, the motion
then of the Diatomacese is unique, for I doubt if any thing anala-
gous to it can be found in nature. But if the presence of cilia be
granted them, then there is no difficulty in at once understanding how
every movement of the diatom valve can be readily produced merely
by changing the direction of the ciliary motion. The objection urged
by Professor Smith, that by colouring the water, no motion in the
particles of the colouring matter could by him be detected, if it is &
valid one against ciliary action, it is equally fatal to his own theory, for
in his way of accounting for the motion, a current must be produced,
but he has never seen any, or been able to detect it, and from this, he
concludes there are no cilia. et us reverse Professor Smith's argu-
ment, and the case will stand thus :—

If the motion is caused by the expulsion of a fluid from the
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frustule at each end alternately, then that must cauge a current in the
water, at the point where the fluid is forced out, and if there isa
current, it will become visible if the water be coloured with carmine
or indigo. But even with the best glasses, unsurpassed for clearness
and definition, and with the water containing the diatoms, coloured in
the usual way, no current is visible ; therefore no current exists, and
therefore the motion is not produced by the endosmotic and exosmotic
action of the cell, and the consequent emission of a fluid through
minute foramina at the extremities of the valve.

I must, however, admit that with objectives constructed by our
best London makers, and after careful observation,/l have hitherto
failed to detect either cilia on the diatom, or a current in the water;
but the facts I have now submitted, seem to me to be wholly irrecon-
cileable with Professor Smith’s theory, and to lead to the conclusion
that thesc movements are owing to the presence of cilia arranged
along the exterior of the diatom valve. It must be borne in mind
that the very small specif » gravity of the diatom valve would require
an extremely slight pow. > produce all the motion we see, and that
consequently the cilia, . ‘he motion i3 so produced, may be so
extremely delicate as hiti. 9 to have evaded actual detection, but
that fact is not sufficient to warrant the conclusion that because cilia
have not been actually seen, therefore, they do not exist.”

NOTE ON LAND AND FRESH WATER SHELLS COL-
LECTED IN THE ENVIRONS OF TORONTO, C. W.

BY A. E. WILLIAMSON.

er———

(Read before the Canadian Institute, Saturday, Jan. 19th, 1861.)

I propose, in the following short paper, to give the result of the
researches of an amateur in one branch of a favourite pursuit, made
in a somewhat desultory manner and- in the intervals of business,
during which I have managed to collect a tolerably well filled cabinet.

" wong the specimens thus collected, those of the fresh water and
terrestrial shells comprise a small but very interesting portion;
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restricted, however, to the species existing in my own immecdiato
neighbourhood, and a few collected at Paris, C. w.

1 intend here to confine myself to the shells found in the vicinity
of Toronto, viz. at Weston, Toronto Island, aud Todmorden on the
River Don.

I must not omit the expression of grateful acknowledgment to the
Rev. Professor Hincks, for his valuable aid in their determination,

The shells cousists of representatives of the two classes, Gas-
TeroroDA and CONCHIFERA.

In the cluss Gastrroropa, we find examples of the genera Heliw,
Planorlis, Succinea, Limnza, Paludina, Valvate, Melania and
Physa, as shown in the following list of species.

Genus Herix,—1. H. albolabris (or white-lipped Helix). 2. H.
alternata, these two varieties are very common. 3. H. monodon ;
4. H. tridentata; 5. H. ligera. 1 found this latter variety at
Todmorden. Prof. Hincks wad unaware of its being Canadian : his
specimens are from Ohio,

Genus Pranornis,—1. P. érivolvis; 2. P. bicarinatus; 3. P.
campanuiates ; all very common,

Genus Succinea,—S. vermeta ?  (Say.)—I have found this shell
only at Weston.

Genus Linnea,—1. L. stagnelis; is very common on the Island,
the only locality at which I have observed it*. 2. L. pelustris=UL.
elodes (Say), common on the Island.

Genus ParLupiNa,~—1. P, impura; 2. P. porata (Say); this
variety is known now by the name of Amnicola porate. All the
small shells heretofore known as Paludinas are now referred to the
genus Amnicola: both these shells are found on the .'sland.

Genus VaLvata.—l1. 7. tricarinata ; 2. V. piscinalis.

Genus Mrrania. Melania.—Very common, Amnicola (paluding)
porata, classed with this genus under the sub-genus Amnicolz : not
very common.

Genus Prvsa,~—1. P. keterostrophe (Say); this variety closely
resembles P. fontinalis of Europe: very common on the Island. 2.
P. ancillaria (Say) also very common.

A few more species, one of which resembles vertigo pygmea of
Europe, can be obtained at the above mentioned localities.

* Since writing this, Dr. Bovell informs me that ho has found L. stagnalis in the River
Humbar.



THE DEVONIAN YOSSILB OF CANADA WEST. 329

In the class Concuirera, we have represcntatives of the geners
Unio, dnodon, snd Cyclas.

Genus Unto,—~1. U. nasutus; very common on the Island. 2.
U. ochracens: 3. U. complanatus, also from the Island, A few
more speeies or varicties can be obtained at the Island and Weston.
Considerable difficulty is encountered in the naming of Unios, from
the immense number of species, and the want of proper works of
reference.

Genus ANoDON :—8everal varicties of this genus are to be found
—principally at the Islund.

Genus Cvcras :—This genus is very common. The specimens
obtained probably comprisc several species, but their characters are
toa minute and incongpicuous to admit of any definite determination.

ON THE DEVONIAN FOSSILS OF CANADA WEST.

BY I, BILLINGS, ¥.G.8,
{ Oontinnod from Vol. VI, payo 282.—No. XXVII1, May, 1860.)

Genus StrorrOMENA.—(Rafinesque.)
StrorunoMENA.~(Rafinesque.) De Blainville. Manuvel! de Mala-
cologie, p. 513, PL. 53, fig. 2, 2a, 1825. Davidson. Introduction

to the Classification of the Brachiopode. p. 106.
Lerrena—Dalman, and many other authors.

LerrENa. + STROPHOMENA -} STROPHODONTA, either wholly or
an part, of Hall and. American authors,

Generic characters—Shell, semicircular, semioval, sub-quadrate or
substrianguler, with the hinge line straight; one valve convex and
the other concave; in a few species both valves nearly flat, Both
valves provided: with' an. area, that of the ventral valve usually the
larger. Area of ventral valve with a triangular or linear foramen or
fissure in the middle beneath the beak, either wholly or partiaily
closed by a deltidium ; in some species no foramen. Area of dorsal
valve often with a triangular projection in the middle, caused by the

protrusion of the bases of the divaricator processess in rome species
Vor. VI. z
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Fig. 108. Tig. 104.

Tig. 103.—Strophomena inequistriata—Conrad. Interior of ventral valve; 8.8.,—the sides ;
M.—the front margin ; C.C.—tho cardinal angles; tho edgo of the area from Cto Cis the
hinge line; A~—tho flat space terminating the shell on the straight side is the aren; B.—
tho beak; the small linear ridge beneath the beak is the deltidium; T.—teeth; R,—the
rostral septum ; D.~the divaricator muscular scar or impression ; O.—~the occlusor; V.—
the vascular impressions. This figuroe is drawn as if the shell were flat in order to show
all tho parts more clearly. 1}

Fig. 104—Stroph lemissa.~Conrad, Interior of dorsal valve. P.—the two divarica-
tdr processes or levers for opening the valves; Q.—the occlusor muscular impressions or
sears.

this is absent. Valves articulated together at the hinge line or inner
edge of the ares, by teeth in the ventral valve, and sockets in the
dorsel, the structure of which varies in different species. Surface
ornamented with fine or coarse radiating striee or small ribs; in a few
gpecies smooth.

On the inner surface of the ventral valve there are two large pyri-
form or subtriangular muscular scars or impressions, situated one on
each side of the median line and in the upper half ot the valve.
These are the impressions of the D1IvARICATOR MUSCLES or those whose
function it was to open the valves. Between them there are two
much smaller scars situated also, one on each side of the median line.
These are the impressions of the OcCLUSOR MUSCLES, or those whose
function it was to close the valves. On comparison it will be seen
tkat the arrangement of the scars in the ventral valve is in & general
way the same as in 4fkyris and Spirigera. 1t is nearly the same in
Orthis, Chonetes, Producta, Atrypa, Spirifera, and in most other
genera of Brachiopoda.

In some species, but not in all, the cavity within the beak and umbo
of the ventral valve is divided into two compartments, by a vertical
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vidge or septum, This I propose to call the RostraL Seerum. It
varies greatly in size, and is often absent altogether.” It cannot there-
fore be regarded as an organ of generic importance.

In theinterior of the dorsal valve there are four small sears arranged
in two pairs, one pair on each side of the median line, These are the
Occrusors corresponding to those of the ventral valve. In this
valve the divaricators were attached to two small processes situated close
to thehinge-line. (Seefig. 104, P.) Thesedre notched at their extre-
mities, and grooved on the outside, or side next the ares, These I
propose to call the DrivaricaTor ProcessEs; their function was to
open or divaricate the valves; the mechanical principal upon which
they operated was simply that of the lever. This will be more clearly
understood by consulting Fig. 105. ,

9 S
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Fig. 105.

Fig.105.—A longitudinal scetion through both valves of & Strophomena from the beak to
the front margin ; the dorsal valve uppermost., M.—the front margin; A—~the area of
the ventral valve; S.—~the socket in the dorsal valve for the reception of the teeth of the
ventral valve; P.—the Divaricator Process (or lever); D.—the Divaricator Muscle: O.—
the Occlusor. It is evident that by the contraction of the Divaricator muscle the extremity
of the process P must be drawn towards the point D, and thusthe dorsal valve must turn
on the hinge at S, (as a door turns on its hinges.) By this movement of course the valves
wero scparated at the front margin M, By the contraction of the Ceclusor O, the valves
were drawn together. It appears that in most of the Paleozoic gencra of Brachiopoda
the muscular apparatus consisted of these two sets of muscles, but a little modified in
different groups. -

In Strophomena the form of the scars and their distinctness varies
to some extent in different species, but their arrangement is in a
general way the same in all,

In addition to the muscular sears, the inner surface of many species
exhibits numerous radiating branching channels, usually most distinet
near the margin. These are the impressions of the vessels of the
vasgcular system.

We shall now notice more particularly some of the variations
exhibited by the parts above mentioned in connection with the
following proposed genus.
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Genus Strornopowta.—(Hall )

In 1847, Mr. Sharpe pointed out thatin Stroplomene demissa there.
was no foramen, and says : * It will probably be found to indicate a
distinct genus, as it must be accompanied with 2 peculiar internal
arrangement, Until this can be ascertsined this species may remain
in Leptena, the genus to which it is most closely related.’*

In 1849, Professor Hall proposed his genvs Strophodonta (giving
8. demissa as.the type) founding it on the characters pointed out by
Sharpe, and adding thereto the following remarks on the interior:
« In the interior there are no dental lamellee margining or surrounding
the muscular impressions,. which are spread out over a considerable
surface in the dorsal valve, shewing partially a double or bilateral
arrangement. In the ventral valve there is some indication of a
limitation, or marginal elevation, to the muscular impression, but the
character is quite distinct from the same in Leptena.”’+

In 1852, Prof. Hall redescrxhed the genus, founding it upon the
striated area and closed foramen, but gave no internal characters,
except, © Muscular impression somewhat bilateral.”’{

In 1858, Professor Hall, in the Geology of Towa published the
following more detailed description of the internal characters :

‘In the ventral valve the teeth are much reduced or nearly obsolete, a central
more or less prominent bilobed process usually occupying the centre of the area
in place of the triangular fissure of Stroemomena. Muscular impressions
strongly marked, semielliptical or subreniform, scparated in the middle by a
depressed line, and sometimes margined by a semicircular, ridge, which is an
extension of the lamelle from cither side. Vascular impressions foliate or
flabellate, extending beyond the areas towards the base of the shell.

“Dorsal valve with the muscular and vascular impressions strongly marked :
cardinal process bifurcate from the base, with each branch bilobed at the extre-
mity, by whick it is articulated to processes beneath the area of the opposite valve,
receiving hetween its forks the cardinal process of the opposite or ventral valve,
which is bilobed or grooved for the passage of the peduncle. Entire interior
surface papillose.”§

I hold that the above is simply a description of the internal char-
acters of the genus Stroplhomena with the exception of the passage
that I have put in italics, which contains a statement decidedly incor-
rect. We have a number of specimens of S. demissa, 8. ingquistri-

* STARPE, in Quar, Jour, Geol. Socioty. Vol. 8, p. 172.
+ Harrn. In Proo. Am. Ass. 1830, p. 348.

1 Pal. N, Y. Vol. 2, p. 63

§ Harr, Geology of Towa. Vol, X, Part 2, p. 401.
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ata and 8. ampla, showing clearly the inside of the area of the ven-
tral valve, and there are no such processes w3 those mentioned by
Prof, Hall. 1t is also evident that if the Divaricator processes were
as he says—articulated to processes beneath the area of the ventral
valve—the shell could not be opened at all. The notch and groove
in the Divaricator levers are simply the scars or marks of the attach-
ment of the muscle.

The divaricator processes 7. e. the (“ cardinal process bifurcate
Jrom the base’’) occur in all species. of Sfrophomena, and are not
peculiar to those which he has placed in his genus Strophodonta.
They vary a good deal in their form in different species. The most
ancient species in which I have seen them is §. filitexta. The fol-
lowing Fig. 106 represents their form in this species, and it will be
seen that they differ only specifically from those of 8. demissa.

Fig. 106, Fig.107.

Fig. 106. S, filitexta. @ Divaricator processes, front view. & Viewed from the outside,
shewing the groove. The specimen is from the Black River Limestone. s. The dental
sockets.

Pig. 107. 8. demissa. Copied from Goology of Yowa, Pl 8, fig. 5. ¢—Divaricator processes;
front view. d—The same viewed from the outside.

The specimen of S. filitexta, from which the above fig. 106 was
drawn, dces not show the occlusor muscular sears, and in fact the
interior of the dorsal valve is rarely so preserved as to shew them.
In S, rhomboidalis and S. Philomela, the divaricator processes
consist of two short ridges, abruptly terminated on the side of the
area, their extremities not elevated above the surface of the shell, and
if the length of the processes were of generic importance, then these
two species would belong to a genus distinct from 8. flitexte and
8. demissa.

As to the muscular impressions, the following figures will show that,
although they are subject to considerable modifications of form, their
arrangement does not vary.
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Fig. 108, Tig. 109. Fig. 110,

Fig. 168 —Represents tho muscular scars in a specimen of a species closely sllied to, it not
identical with §.alternata. It is from the Black River Limestone, Pallideau Tslands
Lake Huron. The scars are deep, and well defined. O.~tho occlusors. D.~theo divari-
cators. T.—tho teeth. *

Fig. 100.~S. alternata. ¥udson River group. The scars not well defiued.

Fig. 110.~S. Philomela. Middle Silurian. Tho scars well deflned. R.~-he rostral septum,
rudimentary., O.—occlusors, D.—Divaricators.

When these are compared with Fig. 103, it will be seen that,
although there is some difference in form, the arrangement of the
muscular apparatus is the same, <. e., the divaricators outside, and the
occlusors between them. !

The same rule holds good with respect to the occlusors. In all the
species (in which they have been observed) they are arranged in
two pairs, one pair on each side the median line, and yet they differ
in form according to the species. Even in different individuals in the
same species they differ. Thus Fig. 107 differs from 104. Both of
the figures differ from that given by Davidson in the Geologist, Vol.
2., pl. 4, fig. 15, which was drawn from a specimen procured from
Prof. Hall, and all of them differ from a specimen in my possession—
from the Hamilton Shales of New York.

‘With respect to the foramen, the specimens in our collection, and
the figures given by various authors, show that there has been a
gradual change in the size of the orifice.

1.—SiLurian. Most of the species with the foramen large, its
width greater than the height.  Ex.—-S. alternata, S. flitexta,
8. planoconveza, &e.

2—DevonNian. Most of the species with the foramen very narrow,
sometimes reduced to a mere line across the area of the ventral
valve, and insome entirely absent. Ex.—S8. inequistriata, S. ampla,
S. demissa.

In comparing the five series in our collection (embracing species
from every formation, from rocks holding Primordial Trilobites up to
the Corniferous), and also the figures given by Barrande, De Verneuil,
Davidson, Hall, and others, it is clear that in the size of the foramen
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there is every shade of gradation from an aperture two lines wide
down to nothing. I hold, therefore, that the size of the foramen is
too variable to be of value as a generic character.

The sume gradation occurs also in the extent to which the hinge
line is crenulated.

1.—Lower SiLurianN.—Most of the species with the Linge-line
and teeth smooth,

2.—MippLe AND UppErR SiLuriaN.—Most of the species with
the teeth or a small portion of the hinge-line next the foramen
striated. Ex. 8. Leda. 8. Philomela. 8. euglypha, &ec.

3.—Dgevonian.—Most of the species with a large portion or
nearly the whole of the hinge-line striated.

The striation of the area apprars to have kept pace with the
diminution of the foramen; the one gradually increasing from the
Silurian upwards to the Devonian and the other as gradually diminish~
ing, .
The striated hinge-line and area is not peculiar to Strophomena.
Leplena transversalis and Chonetes hemispherica exhibit the same
character, although most other species of these two genera do not,

For the above reasons and nalso because there is no difference in the
form of the shell, I hold that the genus Strophodonta is quite super-
fluous.

Number of species of Stropkomena.

On examining the various Reports of the Geological Surveys of
the neighbouring States, I find that SEVENTY-THREE species have been
named as occurring in the Upper Silurian and Devonian Formations
of these countries. According to my view, this number must be
greatly reduced. I do not think there can be more than twelve or
fifteen. In Canada West I can only recognize nine species in the
Oriskany Sandstone, Corniferous Limestone and Hamilton group, and
three of these, S. magnifica, S. magniventre and S. Pattersoni, may
be only varieties, the first two of S. perplane and the last of S.
tnequistriata.
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StrorrOMENA Ru0MBOIDALIS.—(Wahlenburg).

LepTENA DEPRESSA + STROPHOMENA DEPRESSA -+ LEPTHANA
RUGOSA -+ STROPHOMENA RUGOSA + LEPTENA TENUISTRIA-
1a? + PrODUCTA DEPRESSA + P. Anvarosa, &ec. Either
wholly or in part, of the generality of authors.*

el N
o g o
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Fig. 112,

Tig. 1.

Fig. 111.—Strophomona rhomboidalis, with the front straight.

Fig. 112.—The same with rounded front.,

Description—Rhomboidal or irregularly semi-oval, widest on the
hinge-line, occasionally somewhat square: visceral disc strongly
corrugated by from nine to fifteen deep undulating concentric wiin-
kles ; both valves abiuptly bent at one-half or two-thirds the length
to form a broad margin deflected towards the dorsal side. In the
ventral or convex valve the disc is nearly flat, but with a small portion
in front of the beak gently tumid. The curvature of the dorsal
valve conforms very nearly to that of the ventral. Arvea of ventral
valve narrow, seldom exceeding half a line in width; the dorsal area
still narrower ; the two areas inclined towards each other at an angle
which varies from 30° to 60°. Foramen of ventral valve large,
triangular, wider than high, partly filled by the two projecting extre-
mities of the divaricator processes of the dorsal valve. Surface
covered with fine crowded striwe of a nearly equal size throughout,
five or six in the width of one line.

In the interior of the ventral valve the muscular impressions occupy
a subcircular cavity which is about one-third the length of the valve
and is bordered by an angular slightly elevated margin. The divari-

* Prof. Hall is desirous of having this species called §. rugosa, and says that he has seen
specimens of it labelled under that namo in Rafinesque’s hand-writing. But according to
the laws of scientific nomenclature, manuscript names canno$ be recognized at all. The
first published specific name is (»homboidalis), and this must be retained. The figure of
S. rugosa, published by De Blainville as the type of the genus, in 1825, in the Manucl de
Malacologio, ceriginly does not represent this species.
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cators are situated one on each side, and the occlusors (seldom well
defined) between them. The {orm of these scars appears to be at
first sight somewhat different from that of 8. inequistricta but on
a little examination it will be seen that the general arrangemeat is the
same and the form only specifically different. On each side of the
foramen is a single short tooth.

In the interior of the dorsal valve the divarieator processes consist
of two short elevated ridges terminating abruptly just over the ares,
their extremities not elevated, and free as they are in S. demissa.
They are separated in some specimens (but not in all) by a deep oval
pit. On each side is seen a small oblique socket or pit for the recep-
tion of the tooth of the opposite valve. Just in front of the divari-
cator ridges are the two small scars of the ocelusor muscles, each
scar divided into two by an oblique ridge not often well developad,
but distinctly seen in a beautiful specimen now before me. These
scars are small, each pair occupying a space only one line in length
and breadth in a specimen one inch wide. The two pairs of scars
are scparated by a low mesial ridge, which in some specimens becomes
a thin elevated septum towards the front of the shell. The vascular
impressions are only well marked round the margin.

‘Width from one-inch to one-inch and a-half; length about one-
third less than the width.

Specimens two inches wide sometimes occur.

Affinities.—This wonderful species has no near relatives in the
Devonian rocks. By the form and structure of its foramen, divari-
cator processes and muscular impressions, it is ¢learly 2 Lower Silurian
type belonging “o the group, which includes S. alternata, and its
varieties S. deltoidea and S.tenuistriata (Pal, N. Y., Vol. 1). It
commenced its existence just at the close of the Lower Silurian
period, or perhaps a little earlier, and lived on, with scarcely any
change through the immeasurable ages of the Middle and Upper
Silurian and Devonian, and even until the Carboniferous was well
advanced.

Locality and formation.—Qccurs at nearly all the localities of the
Oriskany Sandstone, Corniferous Limestone and Hamilton group in
Canada West. Also in all the older formations down to the top of
the Hudson River group. -

Collectors.—A. Murray, E. Billings, J. De Cew, E. De Cew, Judge
Wells, Chatham, Wm. Saunders, London.
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STROPHOMENA INEQUISTRIATA.—{Conrad.)

StroPHOMENA 1x®QuisTRIATA —Conrad.  Journal of the Academy
of Natural Sciences of Philadelphia  Vol. 8, p 254. Pl 14,
fig. 2, 1839. Also compere the descriptions and figures in the
same work of S. CREBRiSTRIATA ; § VARISTRIATA; S. RECTI-
vateris and S. imrressa.—Conrad.  Also, S. VARISTRIATA;
and S, VARISTRIATA, var. Anata—Hall. Pal. N. T. Vol. 3,
p. 180, 184. Also the following in the 10th Aunn. Rep. Regents
N. Y. Univ,, S. in®QUIRADIATA ; S. TEXETILIS.and S. concava,
—Hall.

Fig. 118,

Pig. 118.~Strophomena inequistriata~Ventral view of one of the forms of this specics
b., lengitudipal section.

Description.—Semi-circular, semi-oval, or sub-triangular, width on
hinge-line varying from one to three inches; length from two-thirds
to seven-eighths of the width ; cardinal angles compressed, forming
rounded or acute cars which are more or less extended. Ventral
valve varying greatly in the amount and in the form of its convexity ;
usually with the viseeral dise depressed convex and the margin all
round abruptly curved down for one-third or one-half the whole length
of the shell; sometimes the shell uniformly arched from beak to
front; the umbo often so greatly developed as to overhang the binge-
line and bring the arca under the body of the shell; in other speci-
mens the convexity of the umbo is continued along the middle to the
front, producing a broad mesial carination; in many the front is
greatly produced in a gradual slope from the anterior margin of the
disc, and occasionally we find specimens with the front margin so much
curved as to be to some extent inrolled under the shell; in all the
umbo is more or less prominent, there being a somewhat flat or
depressed sub-concave space of greater or less extent on each side
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extending to the cardinal angles. The dorsal valve is usually not so
much curved as the ventral, thus leaving a compaiatively large space
for the animal.

Area of ventral valve from one-fourth of a line to one line in width,
flat or concave, obliquely striated all except about one-tenth the
iength at each extremity, a wide shallow notch on the edge, in the
middle of which is the foramen. Dorsal area about half-a-line wide
and not so variable in its dimensions as is the ventral.

TFig. 114,
Fig. 114—A n‘agme{nt of the ventral area natural sizo, showing the foramen and the wide

notch in the cdge of the area,

Foramen small, linear, closed, usually about one-fourth of a line
wide, sometimes less. Teeth rudimentary, and situated one on each
side of the foramen on the edge of the area. Cavity of the beak
divided into two compartments by a rather strong rostral septum.

In the interior of the ventral valve the divaricator scars are large,
sub-pyriform, and onec-third the length of the whole shell, The
occlusors are ovate, half the length of divacirators, often with the
surface covered with minute corrugated wrinkles like the scars of
gome species of Producte. The vascular impressions are well marked
on some of the casts of the interior, but vary in the number of the
branches, usually from three to five in the width of one line at the
margin. In thin shelled individuals they are not seen at all. Inte-
rior of dorsal valve not observed.

Surface very varidusly striated. In some the striee alternate in size,
there being one set of fine sharply elevated lines distant from half a
line to one line from each other, the intervening spaces flat and with
from three to seven finer striee just visible to the naked eye ; in others
the intervening spaces are concave. In many the principal striee
become coarser and closer together until the whole surface is covered
with strong angular bifurcating ridges from one-fourth of & line to
half a line in width. In very well preserved specimens of these
latter, the coarse ridges are scen to be themselves ornamented with
the fine longitudinal strice, In all cases the whole surface when per-
fectly preserved, is beautifully cancellated by minute crowded concen-
tric sirize.

difinities of this species—This species belongs to a type which
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appearcd in the lower Silurian seas, and is found more or less
abundantly in every formation from the Chazy up to the Chemung
group. Many of the Devonian specimens so exactly resemble some
of the varieties of S. alternata, the dominant species of the Trenton
and Hudson River group, that were it not for the striated area and
nearly obsolete foramen, they could not be separated therefrom. The
general form, striation of the surface, and some of the internal mark-
ings are so nearly the same, that one can scarcely help thinking that
those we find in the Devonian rocks are the lineal descendants of
those with which the lower Silurian strata are crowded. Professor
Hall’s description of S. varistriata of the Lower Helderberg rocks,
of New York, applies exactly to this species (See Pal. N. Y., Vol. 8,
p- 180-184) the only difference being that the specimens are in
general smaller. I think that on comparison of good series of speci-
mens that species may yet be united to this, or perhaps all those above
cited may be united under onename S. varistriata. Should only the
Devonian varieties be united I think they should all be referred to
8. ineguistriata, as that form has been more extensively described
and illustrated by Conrad and Hall than any of the others.

Locality and formation.—Oriskany Sandstone ; Corniferous Lime-
stone; and Hamilton Group at nearly all the localities of these rocks
in Canada West.

Collectors—A.. Murray ; J. Richardson; J. De Cew; E. De Cew;
Wm. Saunders, London, and Judge Wells, Chatham.

. StroraomMeNA PaTeErsont?—(Hall.)

StrormoMENA Parersonia.~—Hall. Tenth Annual Report of the
Regents of the University of New York.

\

Fig. 115,

Fig. 115. Strophomena Patersoni Ventral view,
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This species has all the characters of 8. inequistrieta, the only
 difference being that the surface is marked by numerous concentric
wrinkles. I retain the name for the present provisionally, but have
strong doubts as to its claims to rank asa distinct species. The shells
are always thin, with two sets of radiating strice, the stronger ones
distant from one-fourth of a line to one line, and with from three to
twelve very fine ones between.

Locality and formation.—Oriskany Sandstone, and Corniferous
limestone. County of Haldimand.

Collectors.—J. De Cew ; E. De Cew.

StrorEOMENA DEMISSA.—(Conrad.)

StrorHOMENA pEMIssA—Conrad. Journal of the dcademy of
Natural Sciences of Philadelphia. Vol. 8, p. 258, pl. 14, fig.
14, 1839. STROPHOMENA oOr STROPHODONTA DEMISSA.—Hall,
in various works. Compare also S. sunpemissa.—Hall. Tenth
Ann, Rep. Regents, N. Y. Univ. p. 145, and 8. arcuara.—Hall

Geology of Towa. Vol. 1. Part 2, p. 492, Plate 3, fig. 1, ¢, 4, ¢, d;
2.a b c.

Fig. 118.

Fig. 116. Fig. 117,

PFig. 116.~0ne of the forms of 8. demissa, veutral view.

Tig. 117.—The same specimen, dorsal view.

Fig. 118.—~Two views of a very small specien.

Description.—Semioval, subquadrate or subtriangular; hinge line

equal to, greater or less than the width of the shell; cardinal angles
often forming extended or short acute ears; in some specimens the
sides and front margin arve uniformly curved, giving the semioval form
represented above, (fig. 116); in others the sides are somewhat
straight and parallel for two-thirds of the length, and the front margin
broadly rounded, approaching the subquadrate aspect; others are
rounded subtriangular, the hinge line being extended and the front
narrowed, while some have the greatest width in the front half. The
width varies from a little less to one-third greater than the length.
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The most common size is from one inch to one inch and a half in
width, but very small specimens of from four to twelve lines are often
found. '

The ventral valve is in general rather strongly convex, uniformly
arched from beak to front, sometimes a little flattened in the central
region ; the umbo small, rounded but prominent, overhanging the
aren, the sh¢ll on each side depressed or subconcave towards the
cardinal angles ; in some a broad obseure carination extends from the
umbo along the middle to the front, with an obscure longitudinal
depression on each side.

Dorsal valve moderately concave, usually with a shallow mesial
sinus commencing in a point at the beak and growing wider towards
the front.

Area of ventral valve in some specimens broad and somewhat fiat :
usually narrow ; often concave beneath and on each side of the beak,
either striated the whole length, or with a very small portion at the
cardinal angles smooth. Dorsdl area not so variable as the ventral ;
the two areas inclined to each other at an angle which varies from less
to greater than a right angle, according to the degree of curvature of
the beak of the ventral valve.

No foramen ; a smooth triangular space beneath the beak on the
area of the ventral valve.

Surface with from ten to fifteen coarse angular ridges on the umbo
of the ventral valve which bifurcate several times, and become smaller
towards the front margin. In some small specimens the ribs do not

bifurcate.

In the interior of the ventral valve the muscular scars are of the
same type as those of S. in@quistriata, but the occlusors are proportion-
ally nearer the beak. In the dorsal valve the occlusors are situated
in the upper one fourth of the length of the shell; they are divided
by & median ridge whick sometimes is much elevated about the middle
of the shell. There are usually two or three large tubercles or short
curved ridges just in front of the impressions. In thick shelled
specimens, the scars, medien ridge and tubercles form a group
occupying an oval space which extends nearly half the length, and is
narrowed to a point below. Insome there is a large space around the
muscular area covered with small tubercles; in others this space is
smooth. The vascular inpressions are only well marked near the

margin.
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Afinities and varieties.—'This species stands nearer to 8. in@quis-
tirate than to any other. It differs from that species in the absence
of a foramen, in the area being striated the whole length, in being
more uniformly convex, and in the characters of the surface. There
ig little variation in the aspect, although the general contour differs
somewhat. The ventral avea varies from half a line to two lines wide,
being almost linear in some specimens, and in others so wide as to
give a low triangular form. In general the specimens from the
corniferous limestone are smaller than those of the Hamilton group.
I have seen none from the former rock more than one inch and a
quarter wide; but many from the last mentioned formation with a
breadth of one inch and a half.

Locality and Formation.—In most of the localities of the cornifer-
ous Limestone in Canada West. As yet, we have found none in the
Hamilton group in Canada. My comparisons have been made alto-
gether with specimens from the Hamilton shales of New York.

Collectors.—E. De Cew, J. De Cew, E. Billings.

StrorHOMENA PERPLANA.—(Conrad).

STROPHOMENA PERPLANA and S. pLURISTRIATA.—(Conrad). Jour-
nal of the dcademy of Natural Sciences of Philadelphia. Vol 8.,
p. 267-259. Pl 14, fig. 11.

S. crRENRISTRIA and 8. FraGILiS.——(Hall)., Zenth Annual Report of
the Regents of the University of the State of New York. P.111-143.

Description.—Nearly flat ; covered with fine, equal radiating strie.
Width on hinge line from one to two inches; length varying from a
little more to one-fourth less than the width. In form, the shell is
usually semioval—the front regularly rounded ; sometimes the sides
are suddenly constricted just beneath the cardinal angles; often the
sides are nearly straight and parallel for half the length, then uni-
formly rounded to the fronts; some have the front rather straight,
giviig a subquadrate aspect. The ventral valve is slightly convex,
most elevated at about one-fourth or one-third from the beak, flattened
towards the hinge line, often with a few obscure irregular concentric
wrinkles. Dorsal valve gently concave. Arvea of ventral valve about
one line wide at the beak, slightly concave. Area of dorsal valve
about half the width of the ventral—the two areas inclined towards
each other at an angle of about 90°. Both areas striated. No foramen.

Surface covered with fine equal striee; from six to nine in the
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width of one line; these are crossed by fine concentric strice eight to.
twelve in one line. The radiating strice inerease both by subdivision
and intercalation of new ones between the old ; they are often irregu-
larly undulated, and the surface of the shell has thus a somewhat
minutcly uneven surface. Iu sowe specimens, however, this charac-
ter is not appnrent,

In the interior of the vemrul valve the wmuseular impressions:
occupy o large sub-triangulur depression in the substance of the shell.
This is about & line wide at the hinge line, from which point the sides.
of the depressed space are nearly straight, and diverge outwards at an
angle of about 45° to the median line of the shell. The depression
gradually disappears, so that it is difficult to define its front margin.
Still, in very well preserved specimens, it can be seen that the divari-
cators are of an elongate oval shape, and that they extend more than
half the length of the shell; the occlusors ave elongate oval, and
situated close to the hinge line, their length one-third of that of the
divaricators. These latter are sometimes divided into several lobes by
thin, slightly elevated, longitudinal ridges. On each side of the mus-
cular cavity, near the hinge, the shell is covered with small tubercles.

This species is so easily vecognized. by its flat form and evenly
striated surface that a figure of it is unnecessary.

Although it has received a separate name for every formation in
which it occurs, yet I cannot make out the slightest difference
between the specimens of the Oriskany Corniferous and Hamilton
rocks. I think, also, that S. magaifica of Hall is only a large variety
of this species.

Localzty and Formation.—Oriskany Sandstone, Corniferous Lime-
stone, in County of Haldimand. Hamilton Shales, Township of
Bosanquet.

Collectors.—E. De Cew, J. De Cew, E. Billings.

STroPHOMENA LEPIDA—(Hall).

StrorropONTA LEPIDA.—(Hall). Geology of Iowa. Vol. L, part
2, p. 493. Pl 3, figs. 3a, 35, 3c. 1858.

Compare S. NacrEa.—(Ball). Tenth dnnual Report of the Regents
of the New York University, p. 144, Also, S. rer1s.—(Bronn).
Lethea geoguostica, 3rd edition. Vol. 1., p. 367. Atles. Pl 2,
figs. 7, 8, b, c.

Description—Shell small, smooth or scaly, no radiating strie,
about three-fourths of an inch wide, half an inch long, sub-semicir-



THE DEVONIAN FOSSIL8S OF CANADA WEST. 345

cular, or sub-quadrate, usually rounded in front, cardinal angles either
rounded or auriculate. Ventral valve ratheruniformly conyex, cardinal
angles compressed, rarely preserved, but when they are, a little
veflected, Dorsal valve coneave. Area of ventral valve half a line
wide, lying in the plane of the Jateral margin ; when perfect, longitu-
dinally striated, or nearly smooth ; when a little worn, shewing obscure
vertical striee ; edge of the arca serrated. Area of dorsal valve half
the width of the ventral, with a vrow of small tubercles on the outer
edge, and a corresponding row of small pits on the inside. No fora-
men.

Internal surface of dorsal valve covered with small tubercles, usually
about half a line apart; occlusor scars (in a specimer ninc lines
wide) situated one line from the hinge, each scar longitudinally
divided by three elongated tubercles ; one line below cach scar there
is a prominent oval tubercle; half way between these are two others
on the median line. The divaricator processes are two short stout
projections. with their extremities notched, and the upper side
grooved. I have not scen the interior of the ventral valve.

This species is probably only a variety of S. lepis, Bronn, of the
Devonian rocks of Burope. It is casily vecognized by its surface,
which is destitute of vadiating strice.

Locality and Formation.—Corniferous Limestone, County of Hal-
dimand. Township of Bosanquet, in the Hamilton Shales.

Collectors.—E. De Cew, J. De Cew, J. Richardson.

StropuoMENA amPLA.—(Hall))

SrroruoMENA aMpLA,—Hall. Tenth dnnual Report of the Regents
of the Universily of the State of New York, p. 112, 1857.

Compare S. puncTuLiFErRA.—Conrad, S. HEADLEYANA—Hall, S,
cAvuMBONA.—Hall, S. nEAVvENWORTHANA~Hall, and S. GENICU-
zATA.~—Hall, all in the 3rd Vol. of the Paleeontology of New York.

Description.~—Shell, large; from two to three inches wide on the
hinge line ; length from two-thirds to four-fifths the width ; ventral
valve concave, with a gentle convexity in the region of the umbo;
often with a wide rounded mesial ridge, extending from the beak to
the front margin. Dorsal valve convex, with a large, flat or gently
concave space just in front of the beak; sometimes with a shallow
rounded mesial sinus extending from beak to front. Area of ventral
valve varying from one to three lines in width at the beak ; varying

Vor V1. 24
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Fig. 119.

Fig. 119 —Smopnom;m‘Aupm.—nan. Dorsal Valve,

also in the amount of its inelination to the plane of the lateral
margin from 90° to 120°; obliquely striated for one-third or one-half
the distance between the foramen and the cardinel angles. Area of
dorsal valve smaller than the ventral, of nearly a uniform width
throughout, usually about half a line wide. Foramen smail, linear
closed, one-third of a line in width. From the point where the
striation is discontinued the edge of the area of the ventral valve has
a distinet narrow groove extending to the cardinal angle.

Surface with moderately fine, somewhat equal, sharp, irregular striee,
which bifurcate several times before reaching the margin; the number
also inercasing by interstitial addition; crossed by small concentric
striee, which are usually more distinctin the spaces between the ra-
diating striee. The radiating ridges are sometimes of a uniform size
all over the shell, six to eight in the width of two lines; in others
larger near the beak than towards the margin, diminishing in size from
three or four in two lines at the beak, to six or eight in the same
width at the margin. The surface characters are very variable within
a small limit, but the general aspect is that of a sharp or angular
somewhat rugose striation. When the shell is partially exfoliated, it
is seen to be perforated along the bottom of the grooves between the
radiating ridges by small circulor or oval pores, of which there are
from two to seven in the length of one line. These are indicated on
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the inner surface of the shell by irregular rows of small tubercles.
It is probable that when perfect the surface is always covered with
small spines, as seen in the following figure.

Fig, 120,

Fig. 120. S. Ampla—Dorsalview of a specimen covered with spines, from the Corniferoqu
Limestone. The lower figure shows the area and foramen; the left hand figure, the longi-
tudinal seetion.

In the specimen above figured the spines are seated upon the crests
of the radiating ridges. They are about two-thirds of a line in length,
slightly curved, and appear to be tubular. They do not seem to have
any connection with the pores of the shell, as these are situated, not
on the radiating ridges, but in the grooves between them. In the
interior of the ventral valve the muscular sears have very nearly the
shape of those of 8. ine@quistriata, except that they are proportionally
broader. The divaricators are divided into four or five longitudinal
concave lobes by as many obscure ridges. At their anterior margins the
shell is thickened so as to make a sort of elevated border. The rostral
septum is, in some specimens, rudimentary, in others, well developed.
The whole of the internal surface appears to be covered with small
tubercles. These leave punctures in the cast of the interior.

I have only partly seen the interior of the dorsal valve. The diva-
ricator processes resemble those of 8. demissa.

Affinities and variations.—This species has in general a semicircular
or broad semioval contour, but it sometimes approaches the triangular
form from being narrowed towards the front. The form of the cur-
vature of the valves is subject to innumerable modifications ; the only
constant curves being the general ones above stated. I think all the
specimens in our collection from the Oriskany Sandstone, Corniferous
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Limestone, and Hamilton Group, constitute but one species. The -
only variation that could be regarded as of specific importance are
those of the area of the ventral valve above mentioned. In four of
our specimens it forms a right angle to the plane of the lateral mar-
gin. In several others it forms an angle of about 120°, and taking
these extremes it might well be thought that there are two species.
But we have one fine specimen in which the angle is about 100°. I
therefore think that this 's not & variation of specific value.

In all the more general -characters this speecies is precisely identical
with 8. punctulifera, (Conrad) and those allied therewith, which I
have cited above from the 3rd vol. of the Pal. N. Y. The corniferous
specimens are, upon an average, larger than those figured by Prof.
Hall from the Lower Helderberg. This, however, of itself would
not be of specific value. The only doubt I have as to the identity of
this species with S. punctulifera rests upon the characters of the
foramen of this latter. It is (at the time of writing this) not figured,
but Prof. Hall thus describes it:' ¢« Foramen nearly closed, with a
nerrow prominent callosity along the centre.” In 8. cavumbona, he
says, ““ Foramen small, narrow, closed by @ callosity.” In S Head-
leyana, “ Foramen narrow, closed.” In 8. Leavenworthana, * Fora-
men small, triangular, closed in full grown individuals.”” As there
thus appears to be some difference, I strongly suspect that a series
might be made out showing a gradation in the size of the aperture
in all the above named species. In such poor specimens of the Lower
Helderberg species as I have before me, the foramen cannot be
observed at all. The surface characters and the form seems to me to
be the same, and for the present it should be left an open question
whether or not §. ampla is distinct from S. punctulifera.

Locality end Formation—County of Haldimand, in the Oriskany
Sandstone and Corniferous Limestone, Township of Bosanquet, in
Hamilton Group.

Collectors—A Murray, J. De Cew, E. De Cew, E. Billings.

STrROPEOMENA MAGNIFICA.~—(Hall).

This i¢ a large, nearly flat species, three or four inches wide. It
resembles S. perplana. Our specimens ave all very imperfect. It
occurs in the Oriskany Sandstone, County of Haldimand.
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STROPHOMENA MAGNIVENTRA.—(Hall),

Of this species, I have only seen some fragments, shewing casts of
the area of the ventral valve and muscular impressions. It appears
to be closely allied to S. magnifica, and occurs in the rock in the
same localities.

The specimens of these two species in our possession sgree exactly
with Professor Hall’s figures. I am endeavouring to procure mater-
ials to illustrate them properly.

Genus Cuonerrs.—(Fischer).

This genus differs from Strophomena in some internal characters,
svhich eamnot be very well described without the aid of good illustra-
tions. The shells ave in general much smaller than those of Stropho-
mena : they are more evenly striated, and the cardinal edge of the
ventral valve usually displays a row of small slender spines, which
become gradually longer towards the angles. The area and foramen
are similar to those of Strophomena, as are also (very nearly) the
muscular impressions and divaricator process of the dorsal valve.
The valves articulate by teeth and sockets, and in one species (C.
hemispkerica) the area of the ventral valve is striated.

Between twenty-five and thirty species have been described as
occurring in the Devonian rocks in the neighbouring States, and it is
thus almost certain that the four or five which occur in Canada include
no form that has not been named. At present, I ean identify only
one.

Cuoneres mEMIsPHERICA.—(Hall).

‘CHONETES HEMISPHERICA X C. Arcuara—Hall. Tenth Annual
Report of the Regents of the University of New York, p. 116-117.

Fig. 121 Fig. 122, Fig123.

Fig. 121.~Chonetes hemispherica, drawn from the largest specimen seen. Fig. 122.—View
of the ventral valve. A portion of the ventral area, shewing the striation and the
bases-of five species. Since this figure was engraved, other specimens have been pros
cured, shewing seven and eight spines. Fig.123.—Longitudinal section, shewing the
curvature of the ventral valve. [The dotted line representing the dorsal valve; conjec-
tural, the valve not having been seem. |
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Description.—This species resembles in shape some of the forms of
S. inequistriata, but it can always be distinguished therefrom by the
surface, which is covered with fine crowded, rounded or sub-angular
strise of an uniform size, from eight to ten in the width of one-fifth
of an inch, presenting that even aspect peculiar to the genus chonetes,
and rarely exhibited by species of Strophomena.

The ventral valve is usually estremely convex, most prominent in
the upper half ; the umbo large—obtusely rounded, overhanging the
hinge line ; the cardinal angles compressed, reflected, forming short
projecting scars ; on the cardinal edge from five to eight small spines,
rarvely preserved, their bases only being visible. Area of ventral
valve, in old specimens, owing o the extreme incurvation of the car-
dinal portion of the shell, inverted or brought under the body of the
shell at right angles to the plane of the margin; in young specimens
not so much inverted ; its width about half a line, or a little more ;
obliquely striated, the strie most distinet at the hinge line. Area of
dorsal valve, very narrow—almost iinear, the inner edge with a row
of small pits for the reception of the serrated teeth of the opposite
valve.

The width of this species is usually about one-inch on the hinge-
line but * sometimes aitains the size of one-inch and 2 half. Length
equal to, .. one-third less than the length.

The dorsal valve is seldom found, although the ventral valve is
somewhat common. Of the former I have seen only two fragments,
consisting of the hinge-line and a portion of the shell. One of these
was in its natural connection with the ventral valve, and being silici-
fied came away on immersion in acid; the divaricator processes are
united at the base and separated above by a narrow fissure; they are
grooved on the outside, the grooves converging towards the hinge-
line so that when viewed from the side of the area they have the
sppearance of four small radiating ridges. ’

The museular impressions and: foramen have not been observed by
me. The triangular opening in the area represented by Fig. 121,
may be the foramen, but it seems to me to be a fracture.

Prof. Hall describes two species differing from each other in the
size of the strie; in C. arcuata, * sixteen occupying the space of
one-fifth of an inch, while only one-half that number can be counted
in the same space on C. kemispherica.”” (10th Regents, Rep., p. 117).
Our specimens agree with the latter.
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Locality and jormation.—Oriskany Sandstone and Corniferous
Limestone, County of Haldimand.
Clollectors.—A. Murray ; E. Billings ; E. De Cew and J. De Cew.

Other Species of CroneTes and Propucta.
44

: Fig. 124 Fig- 125.
Fig. 124.—Two species of Chonefes undetermined.
:\25.—1’:3;1:;&&1. A small undetermined species. a.~Side view. &.—View of veniral

Besides CHONETES "HEMISPHERICA there are three or four other
small species of the genus in the Corniferous Limestone and Hamil-
ton Group in Canada West, but in the present condition of the
literature of American Paleontology I cannot determine them. The
student is referred to N. Y. Regents’ Reports. Fig. 124 represents
two species, one with the spines directed obliquely outwards and in
the other erect. They are both from the Hamilton Group.

In the Corniferons Limestone we have also two small species of
" Producte. One of these (Fig. 125) is covered with nodular radia-
ting ribs. The other is about the same size as the above but with a
smooth tubercular surface.

Genus Lerroceria? Hall.

This genus as described by Professor Hall in the 12th Annual
Report of the Regents, published in October or November 1859, seems
to differ from Cenéronelle only in consisting of species which have
the surface ribbed instead of smooth. Professor Hall dates his genus
back to 1856, but no description was published until the issue of the
12th Regents’ Report and therefore should it be the same as Cenéro-
nella it cannot be retained, as the latter has the priority. For the
present I shall use it provisionally, not having seen the internal
structure myself.

LerrocEria? rrasrrirtes. (Conrad.)
Arvrea FLABELLITES. (Conrad.) Annual Report ontl: Palmento-
logy of New York for 1841, p. 55.
Lerroceria prorria + L. Fivoriata + L. picooroma.~—Hall,
in various works.
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K

Fig. 126,
Fig. 126.~—Leptocalia flabelliies~—Dorsal and side views.

Descriptior  3hell semi-elliptical, or sub-circular, or transversely
oval. Dorsal valve nearly flat, with from ten to fourteen rounded or
sub-angular ribe, one or two of which, in the middle, are usually
separated from those on each side by grooves deeper and wider than
the others and sometimes depressed so as to give the appearance of a
mesial sinus ; hinge-line either nearly straight or with the portions
on each side of the beak forming an obtuse angle seldom so acute as
150°. Ventral valve moderately convex, often carinate along the
middle, beak small, pointed, incurved down to the dorsal avea ; ribbed
like the opp051te valve.

‘Width from six to ten lines. Length a little less than the width.

Locality and Formation.—Oriskany Sandstone and Corniferous
Limestone, County of Haldmand, Canada West, also in prodigious
numbers in the Oriskany Sandstone at Gaspé, Canada East.

Collectors~—A. Murray ; E. Billings; E. De Cew; J. De Cew, in
Canada West. Sir W. E. Logan; J. Richardson; R. Bell, Gaspé.

_ Leptoc@LiA coNcava. Hall

Pig. 127.~Leptocalia concava. Ventral, dorsal and side views.,

Description.—Ovate or nearly circular; length three or four lines;
width equal to, or a little less than the length. Ventrel valve convex
sub-carinate along the middle. Dorsal valve flat or often concave.
Surface with from ten to fourteen rounded radiating ribs.

This species closely resembles the L. flabellites but is never more
then half the length or width. On comparison with specimens of
L. concava from the Lower Helderberg of New York, I find so little
difference that I do not see how those of the Corniferous Limestone
are to be separated. In several the dorsal valve is not so deeply
concave as it is in those from the lower rock, but in others it is. The
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ribs are also in general coarser, but occasionally specimens with fine
bifurcating vidges arc found exactly like those from the shaly lime-
stone of the Helderberg mountains.

Locality and Formation.—Oriskany Sandstone and Corniferous
Limestone, County of Haldimand.

Collectors.—E. Billings; E. De Cew; J. De Cew.

LameLLisraNCHIATA.—(Blainville.)

In the Oriskany Sandstone, Corniferous Limestone, and Hamilton
Group of Canada West, we find about twenty species of lamellibran-
chiate mollusca, mostly in a bad state of preservation. These with
several exceptions must remain for future examination. I shall only
notice the following at present :

Genus CyrTopONTA.—(Billings,) 1858.

Cyerrcarprtes.—Conrad. dnnual Report on the Paleontology of
New York, 1841, p. 51.

Mzeavomus—Hall. Pal. N. F. Pol. 2, p. 243.. 1852, Not
characterized. :

Cyrroponta.—Billings. Report of the Geological Survey of Canada,
1858, p. 179. Sub-genus Vanuxema, p. 189.

Parzmarca + Meeamponta—Hall.  Twelfth dnnual Report of the
Regents of the University of New York, 1859, p. 10-13. Also
Cypricarpinra 7—Hall.  Pal. N. Y. Vol. 3, p. 266. Not
characterized. In part. Also Parzarca and MEeeamBonia in
same work. 1861.

Generic characters.~—~Equivalve, inequilateral; umbones near the
anterior end ; general form obliquely tumid, transversely sub-rhom-
boidal, ovate or sub-cordiform ; posterior extremity larger than the
anterior, which latter is often reduced to a small auriculate projection
in front of the umbones; two muscular impressions, of which the
posterior is superficial, and the anterior sometimes deeply excavated ;
several linear anterior teeth crossing the hinge plate, backwards and
obliquely downwards, usually curved and in some species striated,
situated either beneath or a little in front of the umbones; posterior
teeth situated at or near the extremity of the hinge line, usually from
two to five, elongate ; pallial line simple; some of the species with a
narrow area between or behind the beaks.
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History of the Genus.

The somewhat numerous species which belong to this genus, have
heen variously distributed and shifted about among the genera
Ambonychia, Cardiomorpha, Edmondia, Modiola, Modiolopsis, Megam-
bonia, Palearca, Cypricardinia, Megalomus, and Cypricerdites in a
very remarkable manuer. Conrad, the first Palecontologist of the
New York Survey, placed all the species, (tweuty-three in number)
described by him in a single genus, and I think that the many changes
made by his successor in oflice, have not been productive of any
improvement on that simple arrangement. The following ave a few
of the facts:

In the fifth Annual Report on the Paleeontology of New York,
Conrad, in 1841, characterized his genus Cypricerdites and described
sixteen species from the Silurian and Devonian rocks of the State.
He did not give any illustrations, but it now appears that he prepared
a figure, (shewing the characters of the hinge,) which, however,
remained in Professor Hall’s hands eighteen years without publication.
In the Sth volume of the Journal of the Academy of Natural Sciences,
Convad described seven other species from the Devonian rocks of New
York. These are all figured.

In 1647, Professor Hall suppressed the genus Cypricardites and
substituted his own genus Modiolopsis, in which he placed all Con-
rad’s Lower Silurian species. The following are his remarks in a
note at the foot of p. 167, Vol. 1. Pal. N. Y.

1 find mysclf compelled to abandon the use of the name Cypricardites, ag
apnlied to shells differing so widely as these do from Cyericarpia, and helonging
apparently to the Moxoxyaria and Dixvania.  Sofaras itis possible to ascertsin,
none of the species of the older strata possess two muscular impressions, and

therefore do not strictly fall under the éenus Cypricardites of Coxrap, (Aun.
Geol. Report, 1841, p. 51+)”

The principle upon which the above decision was given, is perfectly
correct. It is one of the established laws of nomenclature that a
name which involves a zoological error (such as referring a genus to
the wrong place in the system of classification) should be excluded.
The reasons given by Professor Hall for bringing Cypricardites
within- the operation of this law are not so well founded, because both
Modiolopsis and Cypricardites have two muscular impressions. The
correct reason is that the name implies a close relationship to the
recent genus Cypricardia, which belong to the family CyeriniDzE
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while the species in question constitute o group in the family Areade.
No Conchologist would think of admitting such a name as Cypricardites
among the ArcApa.*

In 1858, I published the genus Cyrfodonte and its sub-genus
Vanuzemia, and illustrated them fully by figures shewing the internal
characters of several species. (See my Report for 1858.) About the
same time Professor Hall described the same genus under the names
of Palaarce and Megambonia the latter being identical with my sub-
genus Vanuzemie. His descriptions were (as he says) printed in
1858, in the 3rd volume of the Faleeontology of New York. At the
foot of page 270 of that work the reader will find a note on the
genus Cypricardites which shews very clearly that at the time the
author had his new genera under consideration, Conrad’s genus was
also receiving some attention as it had on several previous occasions.
When my Report was published, Professor Hall secing that
his genus Pajearce was too late, resolved if possible to revive
Cypricardites for the purpose of suppressing Cyrétodonta. He there-
fore issued a small pamphlet of 18 pages, (being part of the 12th
Ann. Rep. of the N. Y. Regents, in which he gives his descriptions,
and in addition thereto a note pointing out the identity of Cypricardites
and containing Conrad’s figure. This probably appeared in May or
June 1859, as it is noticed in the July No. of Silliman’s Journal of
that year, In 1860, the 3rd Vol, of the Pal. N. Y., was published,
but without the plates. On page 523 of that work, I find the follow-
ing statement :

%At the time that my examinations and descriptions of PAvEARcA wero
made (in 1857,) I had overlooked the genus Cyrricanprtes of Conrad, which
was published in the Annual Geological Report for 1841. The description and
figure correspond so nearly with the fossils which I have described that I feel
compelled to adopt the prior name, which will include those described in this
volume under the genus Pavxanca, a3 well as those described by Mr. BizLines
under the genera Cynropox and Vawuxemia” (Compare the above with tho
note at the foot of page 270, Pal. N. Y., vol. 3).

As for myself, T must say that when I described the genus Cyrfo-
donta, 1 was aware of Conrad’s description, but considered, as I do
now, that the genus (having been suppressed by Professor Hall, and
never acknewledged by paleontologists, or quoted by them except as

* See Daxa in Billiman’s Journal, 2nd Serics, Vol. 28, p, 149. 1859.
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a synonim) was perfectly obsolete. And as the name is decidedlyl
inappropriate, I hold that it cannot be restored now.

I shall, in conclusion, direct attention to the uncharacterized genus,
Megalomus. This name wasproposed by Professor Hall in the 3rd
volume of the Pal., N. Y., as a generic appellation for a species
which is a true Cyrfodonta. I have ascertained that it has the same
curved anterior teeth, and although I have not.seen the posterior teeth,
there is not the least doubt but that they do exist. Now, it might be
thought that Megalomus, having priority over Cyrfodonta, should
take its place. I contend that this would not be the correct or the
just course. In Professor Hall's description he has “overlooked
the generic characters, and only given those which -are specific. All
that he has described is not sufficient to constitute a genus. The
best proof of this is, that the author eannot recognize it himself, as
he has since described two other genera, Palearce and Megambonia,
which, if retained, would include Megalomus. I haveibeen the first
to describe correctly and illustrate this genus under a name that is in
no respect inappropriate, and I have -2 right to retain that name
against those which are objectionable or not founded on an intelligible
generic description. Y further consider Megalomus an inconvenient
name, because it so closely resembles Aegaloma, a genus of Gastero-
pods.

4

Sub-genus VANUXEMIA.

Fig 128.

Fig. 128.~ Vanuzxemia Bayfieldii—Billings, shewiug the interior of left valve.

This sub-genus was proposed by me, to include those species of
Cyrtodonte which have the beaks terminal, or nearly so, and the
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anterior extremity reduced to a small auriculate expansion or obsolete.
The above figure shews the teeth and muscular impressions of 7.
Bayfieldii, Hudson River Group.

Vanuxemia Tomxinst.—(N. Sp).

Fig. 129. Fig. 130.

Rig, 120.— Vanuxemea Tomkinsi—View of right side,
Fig. 130.—View of anterior side.

Description.—Qvate, exceedingly gibbous, cordiform; umbones
very prominent; beaks closely incurved.

Placing the shell with the hinge-line in a horizontal position, we
find that the line passing through the greatest length of the shell
forms an angle with i (i.e. with the hinge-line) of about 45%; the
apical angle, or the angle formed by the slope in both directions from
the umbones is about 80°; both of these slopes extend about half the
length of the whole shell ; from their extremities the remainder of
the margin on the posterior, ventral and anterior sides is rouuded,
somewhat pointed in the middle. At the anterior extremity of the
hinge-line there appears to be a small auriculate projection, but this
point is not very well preserved in the specimen.

Surface somewhat smooth, with obscure, concentric striee, three or
four in the width of one line. Besides these there are some obscure,
shallow, concentric, undulations of growth.

The best preserved specimen is two inches and one-cighth.in length
—measuring from the umbones to the most projecting or pointed part
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of the margin below. The greatest width (which is at mid-length,’
and nearly at right angles to the greatest length) is one inch and
three quarters. Depth of both valves, at a little above the middle,
one inch and a half, The umbones are elevated nearly half an inch
above the'hinge-line. The whole shell is pretty evenly convex, with
a slight. approach to a concave slope in front of the umbones. There
appears to be an area, but our specimens do not shew it with sufficient
clearness to warrant a positive opinion.

This species ig dedicated to the discoverer, W. G. Tomkins, Esq.,
C. BE. St. Mary’s, Canada West.

Locality and Formation.—Corniferous Limestone, St. Mary’s.

Collector.—W. G. Tomkins.

GasTeroropa.—{Cuvier. )

We have in the Devonian Rocks of Canada West about 25 species
of Gasteropoda of the genera Buomphalus, Straparollus. Murchisonia,
Pleurotomaria, Loxonema, Macrocheilus, Platyostoma and Platyceras.
Of these I shall only notice the following at present.

Rvompaarus De Cewr.—N. Sp.

Fig. 181. . Fig. 192,
Fig. 181.—Euomphalus Do Cowi~~A small specimen.
Fig. 132.—View of the umbilicus.

Description.—Shell from two to four inches in diameter ; whorls
about three. Spire nearly flat or gently concave; umbilicus deeply
concave. The upper side of the whorls is nearly flat, with an angular
edge all round the margin, (in casts narrowly rounded). The outside
of the whorls nearly at right angles to the upper, but inclining a
little inwards and gently convex. On the lower side there is a narrow
rounded edge all round, from which there is a nearly uniform concave
slope into the deep sub-hemispherical umbilicus.
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The surface is marked with large slightly elevated lines of growth
four or five in one line which on the upper side of the whorl ctirve
backwards to the outer margin, and, then crossing the marginal edge
curve forward for half the depth of the whorl on the outside, then
backwards to the edge of the umbilicus within which they are not
preserved in any specimen that I have seen. The aperture has the
upper outer and inner sides nearly straight and at right angles to each
other. The lower side is narrowly convex at the outer angle and then
concave conforming to the curve of the umbilicus. 1In a nearly
perfect specimen three inches across, the upper-side of the last whorl
is full an inch wide at the aperture and the outer-side an inch and a
half-

In general the spire is flat or gently concave but in some of the
casts the two inner whorls are a little elevated above the plane of the
oufer one.

This fine species is closely allied to Euomphalus trigonalis—(Gold-
fuss) of the Devonian rocks of Germany, but it is flatter above, and,
according to Goldfuss’ figures, the surface of that species is finely
cancellated. .

Dedicated to the discoverer Mr. J. De Cew, of Cayuga, C. W.

Locality and Formation.—County of Haldinand, Corniferous
Limestone.

Collector.~—J. De Cew.

StrararoLLUs? Cawapensis.—(N. Sp.)

Description.—This species consists of a simple, cylindrical, slender,
gradually tapering tube, coiled up so as to make a nearly flat disc
about two inches and a half across. A transverse section of the tube
is very nearly circular, which must also be the form of the aperture.
The spire is nearly flat or gently concave. The umbilicus is widely
but not very deeply concave. There are about four whorls., In
specimens two inches and a half wide the diameter of the aperture is
from seven to nine lines. The surface markings are not preserved in
the specimens that I have seen. In one there are several concave
transverse septa and it may be that this is a Cephalopod of the genus
Trochoceras and not a Gasteropod. As however species of Strupa-
rollus are occasionally septate I shall place it in thatgenus provisionally.

This species is closely allied to Buomphalus planorbis, (Archiac and
Verneuil) of the Devonian Rocks of Germany but has fewer whorls.
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Locality and Formation.—County of Haldimand. Corniferous °
Limestone. ~
Collectors.—J. De Cew ; E. De Cew.

LoXONEMA Correrana.—(N. Sp.)

Tig. 138.

Pig. 183.~Loxonema Cotterana.

!
Deseription.—Elongate, fusiform, acute, apical angle, between 25°
and 30%; whorls four to six; very depressed convex; body whorl
lavge, occupying full one-half the whole length of the shell, deacend-
ing with a uniform convexity into the aperture; aperture elongate
ovate, effuse below, columellar lip extending about three-fourths of an
inch below the body of the whorl. The suture in the cast deeply
excavated, but narrow, the fissure descending into the fossil obliquely
downward, the whorl below presenting a sharp edge over it, and the one
ehove, an obtusely convex slope into it ; this is the appearance presented
when the suture is completely cleared of the shell. Surface unknown.
Length, three inches. Length of last whorl measured on a line
passing longitudinally along the inner lip, one inch and a half ; diam-
eter of last whorl, one inch.
Dedicated to the discoverer, Miss Catherine Cotter, daughter of
Col. G. 8. Cotter, of the Township of Dunn.
Locality and Formation.—Lake Shore, Township of Dunn. Cor-
niferous Limestone. '

Collector.—Miss Catherine Cotter.

Cernavoropa.—(Cuvier).

In this class I estimate that there are twenty-five species of the
genera Orthoceras, Cyrtoceras, Phragmoceras, Nautilus, and Gonia~
tites. - .
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Cyrroceras Ammon.—(N. Sp.)

Description.—Six to cight inches inlength ; section nearly circular;
rather abruptly curved ; a specimen, six inches in length, forming a
half whorl, which would lie in a circle of four inches in diameter ;
the apical three inches, curved with 2 radius of about one inch and a
half, more gently curved towards the aperture. Tube tapering from
a diameter of fifteen lines at the larger extremity, to six lines at the
smaller, in a length of six inches.

The shell of this specimen is beautifully ornamented by strongly
elevated, encircling, waved ridges, of which there are forty-seven in
the length of five inches and a half; these are distant from each other
about three lines at the larger extremity, becoming gradually more
and more approximated towards the smaller end—where the last two
are scarcely a line distant. In their course round the shell, the ridges
are undulated by short, zig-zag curves, from half & line to two lines
wide, and one line, or a little less, in depth. In erossing the median
line of the ventral aspect, they make a deep curve towards the apex,
two lines deep near the aperture, and one line and a half wide, becom-
ing gradually less as the diameter of the shell decreases, The ridges
project abruptly from the surface of the shell to the height of half a
line, the intervening spaces are flat, and nearly smooth, or with appar-
ently obscure, concentric strice.

The deep flexures of the encirsling ridges along the - ventral aspect
seem to shew that the siphuncle is situated close to the margin on
that side. The septa have not been observed. The aperture is not
preserved in the specimen, but it is most probably circular.

"The above description is founded upon a single specimen, which is
nearly perfect, and has the shell preserved—but silicified.

Locality and Formation.—Township of Rainham, Corniferous
Limestone.

Collector.—E. De Cew.

Cyrroceras Berus.—(N. Sp.)

Description.—Six to eight inches long ; curved so as to make about
half of a whorl, of which the diameter would be about six inches.
In a specimen seven inches long, measuring along the ventral aspect,
the curve corresponds very nearly to that of a circle with a radins of
three inches, and the remainder to one with a radius of about two

inches. The cross section of the tube is transversely oval ; the great-
Vou. V1. 28
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est thickness, from side to side; the least, from the ventral to the -
dorsal aspect ; the diameters having a proportion to each other of
about ten or cleven to fifteen. The sides are narrowly rounded ; the
dorsal aspect uniformly depressed convex ; the ventral aspect more
strongly convex than the dorsal, and most prominent along the median
line. In the cast of the interior there is close to the aperture a
broad, shallow constriction, showing either that the shell is thickened
on the inside at this point, or that the aperture is smaller than the
greatest size of the tube. There is also an appearance which leads me
to suspect that the aperture is obscurely trilobed. In the specimen
above mentioned, the chamber of habitation is one inch and a half
in depth. The first four septa occupy one inch in length of the tube,
and the others become nearer to each other as they approach the
apex. The siphuncle is about two lines in thickness and close to the
margin, but not in contact therewith, there being in one specimen half
a line and in another about a line between it and the shell. The
latter appears to thin with obscure encircling strice.

A specimen seven inches in length has a dorso ventral diameter of
sixteen lines, at about one inch from the aperture ; and it tapers to
six lines at seven inches. 'The remainder to the apex is broken off
and not preserved. The lateral diameter of this specimen cannot be
ascertained, as it is partly imbedded in the stone. But in another,
(a fragment) the diameters ave, at the large end, 12 lines to 16 lines,
and at two inches neaver the apex 7 to 11 lines.

There appears to be some variation in this species with regard to
the distance of the septa. In one specimen the first two next the
outer chamber are only two lines distant, and in another which appears
to belong to this species there are six septa in one inch at three inches
from the aperture.

Locality and Formation.—Corniferous Limestone, County of Hal-
dimand.

Collectors.—E. DeCew, J. DeCew.

CrusTacEA.

The Trilobites that have been determined are Calymene Blumen-
backii, Phacaps bufo, Dalmanites calliteles, and Phillipsia ? crassi-
marginate. Besides these, there are five other species belonging to
the genera Lichas, Dalmanites, and Phillipsia,~in sll nine species.
There are also two species of Leperditia.
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Pisces.

There appear to be three or four species of fish in the Oriskany
‘Sandstone and Corniferous Limestone, one or two of them covered
with plates resembling those of an .dsterolepis. Dr. Newbury
informs me that one of them is his Agassizicthys Sullivant:.

SuMMARY. .

The following is a statement of the number of species in the
Devonian Rocks of Canada West according to my estimation of the
specimens in the Museum of the Survey :

Determined. Undetermined.

Zoophyta.....eevieienneeenes 54 e 10

Crinoidea ....uvvevinieninisns 0 10
Bryozoa .. 0 ... R 13
Brachiopoda . 47 10
Lamellibranchiata ......... 2 . 18
Gasteropoda 4 21
Cephalopoda .. 2 23
Crustacea......eveeceroennn. 4 5
Pices ..ooovviiininnns 1 crrereerees 3

114 113

Nearly all of the species above given as determined will be found
noticed in the several papers published in this Journal. Among
those undetermined there must be a great many identical with those
described in the publications of American Geologists. I shall endea-
vour to give some account of them in a few months.

~

ON THE KLAPROTHINE OR LAZULITE OF NORTH
CAROLINA.

———.

BY E. J. CHAPMAN. , )
PROFESSOR OF MINERALOGY AND GEOLOGY IN UNIVERSITY COLLEGE, TORONTO.

The Klaprothine or Lazulite is comparatively a rare mineral. It
appears to have been first recognized by Widenmann in 1791, in the
valley of the Muhr, near Krieglach in Upper Styria, By Werner, it
was mistaken for Feldspar ; and, although examined by Klaproth, its
true nature was not detected until the analysis by Fuchs of specimens
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afterwards discovered near Werzen, in Salzburg. Brandes then re-
examined the Krieglach specimens, and shewed their identity in
composition with the examples analysed by Fuchs.* The other
known localities of this mineral, comprise Vorau near Gratz in Styria,
(examples from which spot have been analysed by Rammelsberg) ; the-
foot of the Wechsels near Therenberg in Lower Austria; Minas Geraes
in Brazil ; and Sinclair County in North Carolina. Specimens from
this latter locality have been very carefully enalysed by Professor J.
Lawrence Smith, and George J. Brush (now Professor of Metallurgy
in Yale College), but I have failed to discover in any publication, a
crystallographic or mineralogical description of this North American
Jlazulite. A specimen, however, consisting of numerous small crystals.
imbedded in fine-granular quartz or sandstone, having been kindly
presented to me within the few last months, by Prof. T. Sterry Hunt,
of the Geological Survey of Canada, I propose, in the present place,
to offer a brief notice of its leading mineralogical characters.

All the earlier determinations of Lazulite crystals referred the mineral
to the Trimetric or Rhombic System. Priifer of Vienna was the first
to maintain its Monoclinic character, and the angles given in the more
recent works on Mineralogy are adopted from his measurements.
The European crystals present in general a somewhat complicated
aspect, although certain combinations closely resemble those of the
Trimetric System. Two “ augite pairs,”” are always present. These,
according to Priifer, measure respectively over a front edge 100° 20
and 99° 40', the difference being but little more than half-a-degree.
According to the same observer, moreover, the inclination of the base
on the prism-plane (0 P: o P, in the notation of Naumannt) only
differs from a right angle by 23 minutes. Were these values, conse-
quently, all that we had to depend upon, it would be manifestly
unsafe to rely upon them as proofs of the monoclinic crystallization
of Lazulite. But in some combinations, the forms below the middle
zone of the crystal are less numerous than those above this zone,
or otherwise differ from the latter in their measurements. Never-
theless, in certsin Trimetric minerals, and notably in Datolite and
Wolfram, we have the same peculiarity, and we might therefore look

® Brandes appears, however to have missed tho water, present in this substance : unless
there be a typographical error in his recorded numbers. If we transpose these numbers,
as regards tho silica (an impurity) and the half-per-cent of water said to have been obtained,
his analysis will agree closely with those of other chemists,

+ =0: Iin Dana’s notation; and B: ¥ in that of the writer,

+
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aupon these Lazulite erystals as Trimetric ecombinations, hemihedrally
modified. From my e.amination of the North Carolina specimens,
I cannot but think that this view will in the end prevail. It is
supported by the fact that in many combinations the upper and
lower forms do actually correspond in number and character; and
that practised crystallographers like Phillips and Lévy, skilled in the
use of the goniometer, were unable to detect in their measurements
the differences announced by Priifer.*

The North Carolina crystals—presuming those in my possession to
represent the generality of crystals obtained at this locality—although
usually distorted, are of an extreme simplicity : contrasting remark-
ably in this respect with the majority of Furopean examples. At
first sight, they resemble & monoclinic prism terminated by a single
“‘gugite-pair’ or hemi-pyramid; but they really consist (if monoclinic)
of two hemi-pyramids, the four planes of one of which are greatly
¢longated ; or, if trimetric (as I conceive them to be), they form a
thombic octahedron in which four planes, in opposite sets of two, are
thus lengthened beyond the others. Fig. 1 represents this distorted
aspect; Fig. 2, the same form (or combination, if

monoclinic) in symmetrical proportions. These sym- 1
metrical crystals are of smaller size, and less numerous,
than the distorted forms.

Although the edges of these crystals are sharply

defined, the planes are unfortunately without lustre.
‘The most careful measurements of five crystals, by
means of a fixed or Adelmann’s goniometer gave me
the same angles for both the upper and lower faces.

"The difference found by Priifer is too slight, how- 2 /N
ever, to be satisfactorily detected by any kind of
application goniometer. I attached, therefore, thin

films of mica as carefully as possible to the planes . V

-of one of the crystals, and measured the angles by

reflected light with a Wollaston goniometer of the

‘best construction. The following table shews the measurements thus
-obtained, supporting the apparently Trimetric character of these
crystals :

¢ These observers appear to bo the only crystallographers who have practically examined
crystals of Lazulite. Thus, the measurements of Phillips are followed by Hausmann,
Breithaupt, and others ; thoso of Livyy by Dufrénoy; and those of Prilfer, by Naumsnn
Dana, Quenstedt, and Miller,
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Upper Planes over Lower Planes.over

Jrond edge : Jront edge :
1st measurement...... 1000 4 ... 100°
2nd “ e 99 99" ..., . 99° 99
3rd « cevees 99099 ... 100° 2/
Upper Planes over ZLower Planes over
side edge: side edge:
1st measurement...... 9 2 ..., 9'7° 28’
2nd “ o L. 97° 30" ...... 9'7° 26
3rd 8 e 9% 26" ...... 9% 27

Front Planes over Back Planes over

middle edge: middle edge: Whett " ¢
o O ] ether monoclinic or trime--
1gt measurement...... 134710 ...... 134> 7' t4e these measurements shonld:
2ud €« . 134° 10" ...... 134° 12 orﬁcourse ct;n;:spon};l. The t;vo-
) set3 were taxen, nowever, 1or

3rd el 1340 8 ...... 134° 10’ greater satisfaction. !

Adelmann’s goniometer gave me 100°—100° 30" over a front edge ;.
97°—97° 30" .over a side edge; and 1349—134° 30’ over .a middle
edge. If we look upon the mineral as Trimetric, and adopt the
angle of 100° as the mean inclination over a front edge, with 91° 30/
for the value of the prism-angle (according to general adoption), the
following angles and axial relations are obtained by calculation :

P: P (overafront edge) = 100°

P: P (over a side edge) = 97° 24¥
P: P (overamiddleedge) = 134° 12
& (vertical axis) = 1-652.
2 (macrodiagonal) = 1.

Z (-rachydiagonal)= 0. 9741.

The measurements of Phillips give for the octahedral angles, as
deduced by Hausmann, 99° 16’ (over front edge), 96° 39’ (over side
edge) and 136° 20’ (over middle edge). The position of the crystals,.
as adopted by Phillips, is here changed however—his middle edge
being made a front polar edge, and the reverse.

Many of these North Carolina crystals appear to possess another
form, in addition to those enumerated above. This is the front
polar-or macrodome, occurring generally on two opposite edges-only,
and thus presenting 2 monoclinic character, but lying sometimes on
only one edge, and being consequently (if the mineral be Trimetric)
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a tetartohedral modification. It is a mere line, dull like the other
planes, and too narrow to admit of satisfactory medsurement. The
crystals are sometimes implanted in one another, but T have not
detected any definite twin-combinations. The erystals extracted from
my specimen, together with those exposed on the surface of this, do
not amount however to more than ten or twelve in number. The
hardness of these crystals is equal to 5.75, or very nearly to 60.
The sp. gr. (one determination only) I found to equal 3108, a value
corresponding sufficiently with that obtained by Smith and Brush
(3:122). The cleavage I have not heen able to determine in a satis-
factory manner. The blow-pipe reactions are as follows :

In the closed tube, the assay gives off water and loses its colour,
becoming yellowish or greyish-white.

Per se, it exfoliates and expands greatly in bulk, changes colour,
tinges the flame green, and crumbles away without fusing.

In borax, it dissolves very easily, imparting to the glass a pale
ferruginous tinge.

In salt-of-phosphorus, it dissolves also very readily, and with slight
effervescence.

In carbonate of soda it dissolves partially, but the dissolved portion
is in great part precipitated as the glass cools, forming a white
énamel. If the bead be dissolved in a little boiling water, a drop of
nitric acid added to decompose the excess of carbonate of sods, and
the.clear supernatant liquid be then poured upon a small crystal of
nitrate of silver, a yellow precipitate of phosphate is at once obtained.
In employing this test for phosphates, the beginner should be caution-
ed, however, that" silicates (if decomposable by carb. soda,) will
produce the same reaction, but the silica may be eliminated by adding
several drops of acid, and evaporating to dryness. By treatment
with salt-of-phosphorus, moreover, silicates are at once recognized. If
the solution ‘of our mineral, as obtained above, be treated with acetate
of lead, the precipitate presents the well’known blowpipe reaction of
phosphate of lead, i.e., the formation of a faceted globule without
reduction.

Two analyses of the North Carolina lazulite are given by Professors
Smith and Brush in the American Journal of Science and Arts for
September, 1853. These exhibit the following results :
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i. 2.
Phosphoric acid....c.... 43°38 44°15
Aluming ....ooooviiipunenn... 31°22 32-17
Protoxide of Iron..,...... 829 805
Magnesia .......c.ce.......  10°06 10-02
Water couuevvvnviieiininnne. 5°68 550
Silica (an impurity) ...... 1-07 107

9970 100°96

From the above values, Messrs. Smith and Brush have deduced
the annexed formula:—2 [3 (MgO, Fe0), PO*] + 5 Al20s3, 3
POs+5 HO.

The true position of Lazulite, in & natural classification, appears to
be amongst a group of phosphates containing both anhydrous and
hydrous species (the distinction between these being entirely artificial),
and in some of which fluorine is also present. In this group I would
place the following minerals :—Childrenite, Wavellite, Fischerite,
Turquoise, Lazulite, Wagnerite, Herderite, Amblygonite, Monazite,
Xenotime, and Cryptolite.

SELECTED ARTICLES A~ TRANSLATIONS.

ON THE CO-EXISTENCE OF MAN WITH CERTAIN EX-
TINCT QUADRUPEDS, PROVED BY FOSSIL BONES
(FROM VARIOUS PLEISTOCENE DEPOSITS) BEARING
INCISIONS MADE BY SHARP INSTRUMENTS.

BY M. E. LARTET,
FORBEIGN MEMBER OF THE GEOLOGICAL SOCIETY OF LONDON.

[The general interest occasioned by the recently admitted accurrence of extinet
remains in association with objects of human art, induces us to transfer to our
pages the following interesting letter from the pen of M. Lartet, published, with
some additional notices by Mr. Leonard Horner, in a late Number of the Quar-
terly Journal of the London Geological Society (No. 64, November 1860.) By
some accident, this Number of the Journal did not reach us until greatly after
date.}

To the Prestdent of the Geological Society of London, L. Horner, Lsq.:

“You have been good enough to offer to communicate to the
Geological Society the observations which I have for some time past
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made upon fossil bones exhibiting evident impressions of human
agency. The specimens of them which I showed to you yesterday
were those only whose origin is authentic, and which were obtained
from deposits well defined in regard.to geological relations. Thus
the fragments of the Aurochs exhibiting very deep incisions, apparently
made by an instrument having a waved edge, and the portion of the
skull of the Megaceros Hibernicus, in which I thought I recognized
significant marks of the mutilation and flaying of a recently slain
animal, were obtained from the lowest layer in the cutting of the Canal
de POurcq, near Paris. Thee very specimens are figured or men-
tioned by Cuvier (Oss. Fossiles, 4to. 1823, tom. iv. pl. 6, fig. 9, M.
Hibernicus) ; and Alex. Brongniart (Descr. des Environs de Paris, 4to. -
1822, p. 562, pl. 1 a. fig. 10) has given a detailed description of the
deposit, consisting of distinct layers, which he considers to be of
higher antiquity than those of the valleys. The bones of the Aurochs
and the Megaceros were found in the same layer as the remains of
the Elephant (Llephas primigenius) of which Cuvier has given figures
of two molars, which, according to that author, had not been rolled,
and were found under circumstances which showed that they were
in an miginal and not in a remani¢ deposit. I have said that the
deep incisions on the bone of an Aurochs from the cutting of the
Canal de POurcq (which you may remember I showed you in the
Gallery of the Jardin des Plantes) appear to have been made by an
- instrument with a waved edge. By this I meant an instrument
having an edge with slight transverse inflections, so as to produce,
by cutting obliquely through the bone, a plane of section somewhat
undulated. The cut seems to have been made by a hatchet not
entirely finished—a>state in which the greatest part of the flint im-
plements'from St. Acheul, near Amiens, scem to be; but in the
marked bones of Abbeville and other ancient localities the incisions
must have been made by rectilinear edges. These considerations
would lead us to think that, independently of the case of the hatchets
simply chipped and roughed out, the place for the manufacture of
which might be near that where they are now found, those primitive
people must have been provided with more perfect instruments, such
as would be more suited to their ordinary wants. I should there-
fore hesitate to adopt the system (too absolute, in my opinion) of
Mr. Worsaae, who distinguishes the first subdivision of the  Stone
Period ” by hatchets that are merely chipped, to the exclusion of
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those that are polished, which he assigns to the second subdivision,
1t is to be presumed that the want of instruments with polished sur-
faces and having a fine cutting edge must have been felt from the
carliest time, when the people had learned to fix, by a much more
difficult process, to flints and other rocks intentional forms so well
defined.

Among the bones with incisions obtained from the sands of Abbe-
ville, there is a large antler of an extinct Stag, referred to the Cervus
Somonensts, or the grand Daim de la Somme of Cuvier, together with
several horns of our common Deer, which I was notable to show you.
The bones of the Rhinoceres (Rkh. tickorkinus) which I laid before
you weve found at Menchecourt, a suburb of Abbeville, where there
are gravel-pits which formerly afforded many fossil bones of Elephants,
&e., and where M. Boucher de Perthes, at a later period, obtained the
flints worked by human hands. The incisions that may be observed
on those bones are neither so deep, nor do they afford evidence so
striking, as those in the bones of the Aurochs from the Canal de
PQureq ; but the shallow cuts and the incisions of the bony surfaces
which may be observed upon them, especially in the articulations, have
in my eyes not less value ; for I have satisfied myself, by comparative
triels on homologous portions of existing animals, that incisions pre- -
senting such appearances could only be made in fresh bones still
retaining their cartilage. As to the fragment of the horn of the
Megaceros Hibernicus, which Cuvier had received from England with-
out any indication as to where it came from, you may have observed
that it bears the marks of several blows, which have made incisions of
a depth that it would be impossible to produce in the present state of
mineralization of that fragment ; further, the blow which detached
that piece from the rest of the horn must have been given before
that immersion in the sea which caused its fossilized condition; for
in the internal cavity of this fragment there was found the valve of
an dnomia (preserved with the specimen), which could not have found
its way there except at the place of fracture. I have observed very
significant marks, evidently produced by a sharp tool, on the horn of
a young Megaceros which the late M. Alcide d’Orbigny had received
from Ireland some years ago.

T would call to your recollection that the Rev. John Cumming, in
his geological description of the Isle of Man, (Quarterly Journdl of
the Geological Society, vol. ii. p. 345), notices the occurrence of the
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remains of the Megaceros imbedded in blue marl *“ with implements
of ‘human art and industry, though of an uncouth and ancient cha-
racter;” and in 2 uote at the foot of pege 344, alluding to a submarine
forest, to which he is inclined to assign a more ancient date, he says,
s« It is singular that the trunk of an oak tree, which has been removed
from the submerged forest at Strandhall, exhibits upon its surface
the marks of a hatchet.” With regard to the historieal existence of
the Megaceros, after referring to what is to be found in the works of
Oppian, of Julius Capitolinus, and S. Miinster,* I have found nothing
which appears to me to justify in this respect the opinion put forth
by Dr. Hibbert, and since then accepted by other paleeontologists,
except Professor Owen, who, speaking of the Megaceros of the Bri-
tish Isles, entirely dissents from the opinion of Dr. Hibbert., All
the remains of that animal found on this side of the Channel, which
I have examined, belong to deposits of greater antiquity than that of
the poat-bogs.

M. Delesse has shown you fragments of bone that have been sawn,
which be recently obtained from a deposit in the neighbourhcod of
Paris, where he had previously collected remains of the Beaver, the
Ox, and the Horse. From .an examination of these fragments, I have
satisfied myself, by experiments on recent bones, that the action of
a2 metallic saw would not produce the transversally striated plane of
gection which you must have observed on those ancient bones collected
by M. Delesse ; but I have obtained -analogous results by employing
ag.a-saw those flint knives, or splinters with a sharp-chisel-edge, found
in the sands of Abbeville.

If, therefore, the presence of worked flintsin the diluvial banks of
the Somme, long since brought to light by M. Boucher de Perthes,
and more tecently confirmed by the rigorous verifications of several
of your learned fellow-countrymen, have established the certainty of
the existence of Man at the time when those ancient erratic -deposits

© For tho text of Oppian I have consulted the ¥rench translation of the poem “dels
Chasso” by Belin'de Balu (1787), chant second, p.42.  Juliug Capitolinus is quoted by Aldro-
vandus, ‘ de Quadrupedibus bisnleis,’ lib. 1, o, xxviii. p. 857. Aldrovandus explains why he
has changed his opinions .after having received from an English physician the head of
(Blegaceros) Enryceros, which he has figured. There is another citation, and some con-
tlusions interesting to read, at pago 742 of the samo work.

With regard to S. Milnster, L have not taken notice of more than plate 9. fig. 2. of his
“Cosmographia Universalis.” But you will find his text reproduced and interpreted by
‘Dr. Hibbert in<the Edindurgh Journal-of Science, 1830, vol. ii. p. 807. Dr. Hibbert hag
likewise given the.figures of Milnster, which.are evidently fantastical, as admitted by-the
most eminent men of science in Germany.
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were formed, the traces of an intentional operation on the bones of
the Rkinoceros, the Aurochs, the Megaceros, the Oervus Somonensis,
&c., supply equally the inductive demonstration of the contempora-
neity of those species with the human race.

It is true that certain of those species, the Cervus elaphus of
Linnwxeus (the same as your Red-deer or Stag) and the Aurochs, are
still represented in existing nature : but although it is exactly the
bones of the Aurochs which exhibit the most evident proof of human
action, the faet is not of less value as regards the relative antiquity;
for the remains of the Aurochs have been found associated in the
same beds with those of Elephas and Megaceros, not, as I have
already said, by the effect of a remaniement, but in an original inhu.
mation. Moreover, fossil remains of the same Aurvochs, have been
found in England, in France, and in Italy, in preglacial deposits
(that is, in deposits anterior to the most ancient pleistocene forma-
tions containing bones of Elephas primigenius and Rhinoceros tickor-
kinus). I would add, that the more rigorous observation of facts
tends clearly to demonstrate that a greab proportion of our living
Mammifers have been contemporaneous with those two great ex-
tinet species, the first appearance of which in Western Europe must
have been preceded by that of several of our still existing quad-
rupeds. .

In endeavouring to connect those proofs of the antiquity of the
human race with the geological and geographical changes which
have since taken place, I have not met with any more precise induc-
tion than that offered by M. d’Archiac, viz. the relative epoch of
the separation of England from the Continent. The former con-
nexion of the two is a fact generally admitted: it is proved by the
similarity in structure of the opposite sides of the Channel, by the
identiby of species of terestrial animals, the original intermigration
of which could only have been effected by the existence of ferra
Sirma. M. @Archiac (Bull. de la Soc. Géol. de France, lére série,
t. x. p. 220, and Histoire des Progrds, &e., t. ii. pp. 127 and 170)
has been led, by a series of well-weighed inductions from stratigra-
phical considerations, to consider the epoch of the separation of the
British Islands as oceurring after the deposition of the diluvial rolled
pebbles, and before that of the ancient alluvium, the Loess of the
North of France, of Belgium, the Valley of the Rhine, &e. The in-
ference to be drawn from that hypothesis is self-evident : it is this,
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that the primitive people to whom we attribute the hatchets and
other worked flints of Amiens and Abbeville might have communi-
cated with the existing land of England by dry land, inasmuch as
the separation did not take place until after the deposit of the rolled
diluvial pebbles, from among which the hatchets and worked flints
have been collected. On the other hand, M. Elie de Beaumont
having assigned the production of the erratic phenomena existing in
our valleys to the last dislocation of the Alps, we should be author-
ized to conclude from this second hypothesis, that the worked flints
carried along with the pebbles in that erratic deposit in the bottom
of the valleys afford a proof of the existence of Man at an epoch
when Central Europe had not yet reached ,the completion of its
present great orographic relief.

‘While it has been held that no change has taken place in the great
lines of level since the formation of the erratic deposits in the lower
parts of our valleys, and although such changes cannot be distinetly
traced in the central parts of the continents, from the absence of
standards of comparison, they are not the less easy to be recognised
as having occurred, even since the existence of Man, throughout the
whole extent of the Buropean coasts, from the Gulf of Bothnia to the
very eastern extremity of the Mediterranean. They have been ob-
gerved by different authors on a considerable number of points of the
coast, where they have verified the existence of objects of human
industry in deposits of marine origin, raised up at different elevations
above the sea-level. Such changes, be they the result of action more
or less violent, of movements more or less sudden, have not amounted
to catastrophes so general as to affect to a sensible degree the regular
succession of organized beings.

‘We find incontestible proof of this in the British Islands, whither
the most considerable number of terrestrial species must necessarily
have immigrated prior to the separation of those islands from the
Continent, and where they have established themselves and have
continued by successive generations to the present day. The same
thing has cccurred on the Continent, where the same terrestrial fauna
has continued without any other modification than the geographical
displacement of certain species and the final disappearance of some
others—disappearauces that have resulted, not from a simultaneous
destruction, but rather frnm a series of successive extinctions which
appear to have been equaily gradual as regards space and time.
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I ay add to what I have stated above, that the finding of worked
flints in the diluvium of Amiens and Abbeville is by no means an
isolated fact. DL, Gosse of Gteneva, a young medical student in
Paris, has recently discovered in the sands of the Parisian suburb of
Grenelle, of the same age as those of Abbeville and of other paits
of Burope, a flint hatchet of 2 most distinet form, together with
knives or thin plates splitin a longitudinal direction. I myself have
had an opportunity of verifying these facts in the collection formed
by that skilful explorer. He has shown me an Elephant’s tooth, a
canine tooth of a large Feline animal, and bones of the Aurochs,
Horse, &e., all obtained from the same sands and from the same bed
in which the flint hatchet was found. ’

I may add that, among the bones obtained in Switzerland under
the lacustrine habitations of the Stone Period (in the lakes of Moos-
dorf, Bienne, and others), there never have been found any remains
of the Megaceros, although the remains of the Elk, the Aurochs, and
the Bos primigenius arve by no méans rare. In Denmark, where
still more ancient stations have been carefully examined with the
same objech, Prof. Steenstrup has assured me that he has never
discovered the smallest fragment of the Megaceros in the midst of
the most abundant remains of the Reindeer, Elk, Aurochs, and other
species of animals which from time immemorial have not existed in
that region. Nevertheless these primitive stations in Denmark are
referred back to a period when no other domestic animal existed in
that country except the Dog. No remains have been found either
of the Horse, Sheep, or Goat,—not even any kind of dwarf Ox.

If, Sir, you are of the opinion that the above notes, drawn up in
haste, are likely to prove interesting to the Geological Society of
London, I should be happy if you would submit them to the enlight-
ened judgment of your learned associates, and if they will receive
them at the same time as a mark of my deference, and as a feeble
expression of the profound gratitude I feel for the honour conferred
upon me by my name having been inscribed among the Foreign
Members of that Society.

ADDITION BY THE PRESIDENT OF THE (GEOLOGICAT SOCIETY,—L.
Hozner, Esq.

In the foregoing communication, M. Lartet has:referred to my
friend M. Delesse having shown me some fragment of bone bearing
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incisions made by a sharp instrument, which he had recently dis-
covered in the neighbourhood of Paris. He presented me with one
of those which he had submitted to the examination of M. Lartet,
and which I now lay before the Society, together with the following
copy of anote I received from M. Delesse describing this specimen :—
«1 send you a fragment of a rib which I recently found at Ver, i

the department of the Seine et Oise, about nine leagues from Paris,
at the depth of three métres (nearly ten feet), in a kind of cleft
filled by the diluvial soil (le terrain diluvien), occuring with the
sandstone and sands belonging to the dtuge denominated les sables de
Beauchamp. It was associated with divers bones of the Stag and
Horse, and also of an animal no longer existing in the country,
namely, the Beaver. I have submitted this fragment to M. Lartet,
with whose profound scientific attainments you are well acquainted
but he has not been able to decide whether it belongs to a species of
quadruped still living, or to one now extinct. Bubt he considers
this small fragment of a rib very interesting, from its having at one
extromity traces of a rude operation of sawing, and presenting an
appearance very different from that which would be produced by a
metallic blade or by a saw. M. Lartet did not rest satisfied with a
mere conjecture, bub ascertained by experiments on & fresh rib of an
Ox that a metallic blade produced an uniform and almost a smooth
cut. Hence he concludes that the rib in question had been sawn by
flint with a jagged edge. Taking a splinter of flint with a chisel-
edge from the sands of Abbeville, he easily sawed a fresh rib, but
always obtained an uneven, irregular cut (des surfaces de resectior
avec reprises nombreuses), such as may be observed on the specimen
I send you. There.is therefore every reason to believe that this rib
had been sawn by a flint, and it affords proof of Man baving lived in
France at the same time as the Beaver, an animal no longer existing
with us; and M. Lartet hasthus supplied a new and elegant demonstra-
tion of the contemporanelty of Man and quadrupeds during the period
of the Zerrains diluviens.”

SUBSEQUENT ADDITION BY THE PRESIDENT OF THE (XEOLOGICAL
SociETY.

The day after the above communication was read, on showing the
fragment of bone given to me by M. Delesse above referred to, it
was observed that it had a remarkably fresh appearance, that it did
not adhere (kapper) to the tongue as fossil bones usually do, and
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that thus a doubt wight oxist ag to its nssumed antiquity.  After
heaving this romark, T exposed o minuto feagment to the flame of a
cmldlo, whon it gave oub the odour of burnt animal matter; und on
imwersing another fragment in hydvochlorie neid, aftor offorvescenco,
a soft gelatinous substance, nearly tho sizo of tho original fragment,
was left.  Wuowing full well that M. Delesso and M. Lnrtot would
cordinlly agree on tho nnportanw of the most serupulous investiga-
tion of cvery et produced in evidence on this recently-ngitatad
question of the autiquity of Man, I communiented to both of thom
what I havo stated above respeeting this bone. I receivod immedi-
etely answers from them; and theso, with their leave, I now give,

.6 only beeause of their confirmation of the opinions they formerly
expressed, but as conbaining some additional rvemarks of much
interest.

M. Delesse, in his letter dated the 19th instaut, snys :—

“The specimen of the rib wlnch I gavo you was incontestibly
found in a sand-pit (sablonicre), wliore it was associnted with the
bones of animals no longer existing in the country—as, for example,
tho Beaver. I would observe that the presence of gelatine ean in
no way be opposed to thoe antiquity of that xib. I have only just
now brought to a conclusion & long series of rescarches by which I
have shown that bones even of a high antiquity still retain a notable
proportion of organie matter. If you take the bones of an Zekthyo-
saurus from the Lias, or of reptiles from the Muschelkalk, you will
easily satisfy yourself that.in spite of their great antiquity, they still
coutain a very notable proportion of organic matter. Coprolites from
the oldest formation contain it. On the other hand bones compa-
ratively recent, such, for instance, as those found in caverns or in
travelled materials, have no great amount of organic matter. In
brief, the preservation of organic matter in bones is very irregular;
it depends on the nature of the rock in which they are found, at
least quite as much as on their antiquity.

<1 pronounce no opinion as to the nature of the instrumeunt that
had been employed in sawing that rib, for I made no experiments on
the subject ; but M. Lartet, whose caution and sagacity are known to
you, made a special examinvation of the question along with eminent
physiologists ; and they had no doubt that the rib had been cut by a
sharp flint.”

M. Lartet, in his letter dated the 22nd instant, states as follows:—
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“Iam sorry to loarn that o somowhat lasty objection has boon
made to the palwontological valuo of the fragment of bono which you
.oxhibited. T havo no right to give any opinion rogarding tho lo-
cality whore it was found, becnuse I havo not visited it; but the
opinion of M. Delesso, who had an opporbunity of oxamining all its
geologienl feabures, iv deservir., of all confidonco. Among tho other
fossil romains which ho found in that loculity, thoro is o fragmont of
bone of & Horse, having also traces of hwnan agoney, and which is in
o much moro albored condition than that of tho bono ho gave you;
but there is another fragment also boaring the mark of o saw, the
appearance of which ir quito as fresh as the speeimen in your possos-
sion ; novertheless, when wo endeavoured to authonticate this frag-
ment specifically, wo were unable to do so by comparing it with the
homologeus part in tho skeloton of our living animals.

‘It is moreover important to romark that, in any givon locality,
all tho bones collocted do not present the same degreo of organie
change. That depends, first, on their anatomical structure being
more or less compact aceording to tho spocies, and again, chiefly
on tho composition and pbysical condition of the mineral matter in
which they have been in immedinte and prolonged contact. Mr,
Haxt, in his descripbion of the Megaceros Hibernicus (Dublin, 1830),
states that a fragment of o rib analysed by Dr. Stokes yielded 42-87
por cent, of animal matter; and Dr. Apjohn, who analysed another
portion of a rib, states as follows :—¢"The bone was subjected for two
days to the action of dilute muriatic acid ; and when examined at
the end of this period, it had become as flexible as a recent bone
submitted to the action of the same solvent. The cartilage and
gelatine had not been perceptibly altered by time.” It is long since
the observation was made by many other persons, and especially by
Scbmerling (Recherches sur les ossements des cavernes de la pro-
vince de Liége, 4to. 1833, 1dre, par. pp. 18-52): and tho remarkable
researches on this subject recently made by M. Delesse, and which
he is about to publish, have demonstrated that the organic change
in bones by no menus bears a relation to their palmontological an-
tiquity. Tor example, he has found that the teeth of the bone-bed
in the Upper Keuper at Otterbronn contain more azotized organic
matter than most of the tusks of the Mastodon and Elephant found
in tertiary or diluvial deposits. The amount of azote which they
yield is even almost double that in the tusks of the Mastodon in the

Vou. VI, 2c
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Mioceae limestone of Sansan orin the Miocene deposits of the Upper-
Garonne. Thus it is evidlent that, if the amount of organic matter-
generally diminishes in proportion as the age increases, there are,
nevertheless, exceptions to that general rule.

“As to external appearance, that depends also vn the circum--
stances of the locality. Itis notlong since a large number of bones
of the Hyena spelaea were sent to me, which had beeu obtained from
an ancient alluvial deposit in the centre of France. They were in no
degree changed in weight or colour, and in external appearance they
were quite as fresh, if not more so, than the fragment given to you
by M. Delesse. I have some of them now in my possession ; and
they are still so much impregnated with animal matter, that I was
able with the utmost ~ase to saw and cut them with a flint knife.
On the other hand, I have now hefore me a statuette made of stag’s
horn, obtained from a grave at the external base of a barrow, cer-
tainly not older than the 12th cenbuyy, the substance of which is so
much altered that it might be said to be fossilized, in a certain sense
of the term, as much as the greater part of those found in eaverns
or diluvium. Hence we perceive that the greater or less amount of
alteration in bones is not a character from which we can absolutely
determine their palontological antiguity.

“With regard to the mede by which the fossil bones of M. Delesse
have been sawn, I must confess that at first sight 1 thought, as M.
Desnoyers did, that the operation must have been performed with a
metallic plate ; but upon a more attentive examination of recent bones,
T becawme convineed that the peculiar appearance presented by the
seetion of one of the bones in the possession of M. Delesse must bave
been produced by the employment of a sharp tool of flint, rather than
by a metallic plate, which has always given me a section with a very
different surface. I send you the extremity of a tooth of Hyena
spelea, which has been sawn by a flint. If you examine with a
magnifying glass the plane of the section, you will find the same
system of strie as are observed in the bones collected by M. Delesse,
sawn with the same kind of tool. You may further satisfy your-
self that in this fragment nearly all the organic matter remains,
although the tooth comes from an ancient deposit.”

In my letter to M. Lartet I bad said that when his communica-
tion was read, Dr. Falconer observed that, a considerable time ago,
M. Marcel de Scrres bad given an account of a fossil Stag’s horn that
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bad evidently been cut. On this D. Lartet observes—* It is very
true, as Dr. Falconer remarked, that M. Marcel de Serres gave a
figure in 1839 of a Stag’s horn cut and fashioned by human hands.
I had occasion to remark that, a long time before, M. Tournal
in 1829 (Ann. des Sc. Nat. 1829, t. xviil. pp. 242 et seq.) and
Schmerling in 1833 (log. ci¢.) had made similar observations. I
might myself have stated that among the bones of caverns I had
seen those of the Rhinoceros and the Reindeer bearing marks that
n.ust have been made by man; but T was on my guard against
bringing forward those facts, because they would only have afforded
opponents an opportunity of bringing forward anew their favourite
objection, viz. ¢ that nothing that bad been observed in caverns was
deserving any confidence, and that the traces left by man on fossil
bones might have been made a long time after the introduction of
the bones into the caverns.’

““ What constitutes the whole value of my observations on the
impressions or marks of human agency on the fossil bones found in
the diluvial deposits of Abbeville, and in the cutting of the Canal
de I’Ourcg, is this, that, once admitting the reality of those marks,
their relative antiquity becomes rigorously demonstrated by the
geological circumstances of their localify being clearly defined. Af
Abbeville the marked bones, as well as the flint hatchets, were found
in the diluvia) gravel, whick is itself covered by the Loess deposit.
In the cutting of the Canal de I'Ourcq, the bones of the .durochs and
those of the diegaceros Hibernicus were found at a depth of 7 métres
(28 feet,) in a bed of earth (Zimon) and under other beds in normal
stratification. They were not rolled (as Cuvier has said,) and were
mixed with the remains of an Elephant, and evidently under the
conditions of an original deposit.

¢ At the meeting of the Geological Society of France yesterday
evening, M. de Verneuil exhibited a worked flint hatchet, and an
Elephant’s tusk found in the gravel-pit of Précy, near Creil, in the
valley of the Oise. ‘Thus these worked flints have been found in the
diluvium of three of our valleys—of the Somme, the Seine, and the
Oige.”
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ON COMBUSTION IN RAREFIED AIR.

——

BY DR. EDWARD IRANKLAND, F.R.S.

(From the Procecdings of the Royal Socioty, Vol.XI., No.43.*)

¢ In the autumn of 1859, whilst accompanying Dr. Tyndall to the
summit of Mont Blane, I undertook at his request some experiments
on the effect of atmospheric pressure upon the amount of combustible
matter consumed by a common candle. I found that, taking the
average of five experiments, a stearin candle diminished in weight
94 grammes when burnt for an hour at Chamounix ; whilst its igni-
tion for the same length of time on the summit of Mont Blane,
perfectly protected from currents of air, reduced its weight to the
extent of 9'2 grammes. 1

«This close approximation to the former number under such a
widely different atmospheric pressure, goes far to prove that the
rate of combustion is entirely independent of the density of the
atmosphere.

« It is impossible to repeat these determinations in a satisfactory
mammer with artificially rarefied atmospheres, owing to the heating
of the apparatus which surrounds the candle, and the consequent
guttering and unequal combustior of the latter; but an experiment
in which a sperm candle was burnt first in air under a nressure of
287 inches of mercury, and then in air at 9 inches pressure, other
conditions being as similar as possible in the two experiments, the
consumption of sperm was found to be,—

“ At pressure of 287 inches’ 7-85 grms. of sperm per hour,
i3 9.0 {3 9.10 « {4
thus confirming, for higher degrees of rarefaction, the result pre-
viously obtained.

« In burning the candles upon the sumwmit of Mont Blane, I was
much struck by the comparatively small amount of light which they

* Paper received, February 28th ;5 Read, March 7th, 1861.
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emitted. The lower and blue portion of the flame, which, under
ordinary circumstances, scarcely rises to within a quarter of an inch
of the apex of the wick, now extended to the height of 3th of an
inch above the cotton, thus greatly reducing the size of the luminous
portion of the flame,

¢ On returning to England, I repeated the experiments under cir-
cumstances which enabled me to ascertain, by photometrical measure-
ments, the extent of this loss of illuminating effect in ravefied air.
The results prove that a great reduction in the illuminating power of
a candle ensues when the candle is transferred from air at the ordi-
nary atmospheric pressure to rarefied air. It was, however, found
that, owing to the circumstances mentioned above, no satisfactory
quantitative experiments could be made with candles in artificially
rarefied air, and recourse was therefore had to coal-gas, which,
although also liable to certain disturbing influences, yet yielded
results, during an extensive series of experiments, exhibiting sufficient
uniformity to render them worthy of confidence. The gas was in all
cases passed through a governor to secure uniformity of pressure in
the delivery tubes. A single jet of gas was employed as the standard
of comparison, and this was fixed at one end of a Bunsen’s pho-
tometer, whilst the flame to be submitted to various pressures, and
which I will call the experimental flame, was placed ab the other.
The experimental flame was made to burn a uniform amount of gas,
viz. 0-65 cubic foot per hour in all the experiments.

«The products of combustion were completely removed, so that
the esperimental flame, which burnt with perfect steadiness, was
always surrounded with pure air, the supply of which was, however,
so regulated as to secure a maximum of illuminating effect in each
observation.

«In all the following series of experiments, the illuminating power
given under each pressure is the average of twenty observations,
which accord with each other very closely. In each series, the
maximum illuminating effect. that is the light given by the experi-
mental flame when burning under the full atmospheric pressure, is
assumed to be 100. The following is a summary of the resulis :—
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ist Series.

Pressure of air in inchos of Tiluminating pox\er of experimental
mercury. flame.
299 100
24-9 750
199 529
14-6 20-2
9.6 5.4
6.6 ‘9
2nd Series.
302 100~
282 L4
26-2 806
242 730
222 614
20°2 ! 478
182 374
16-2 294
142 198
12-2 125
102 36

«“These numbers indicate that even the natural oscillations of
atmospheric pressure must produce a considerable variation in the
amount of light emitted by gas-fames, and it was therefore important
to determine, by a special series of observations, this variation in
luminosity within, or nearly within, the usual fluctuations of the
barometrical column. In order to attain greater delicacy in the
pressure readings in these experiments, a water-guage was used,
but its indications are translated into inches of mercury in the
following tabulated results, each of which represents, as before, the

*average of twenty observations.

.

3rd Series.

Pressure of atr in inches of mercury.

302
292
282
272

100-
95-0
897
84-4;

Iilum. power of exp. flame.
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“ Tt is thus evident that the combustion of an amount of gas which
would give a light equal to 100 candles when the barometer stands
at 81 inches, would give a light equal to only 84+4 candles if the
barometer fell to 28 inches.

¢ An inspection of all the above results shows that the rarefaction
of air, from atmospheric pressure downwards, produces a uniformly
diminishing illuminating power until the pressure is reduced to
about 14 inches of mercury, below which the diminution of light
proceeds at a less rapid rate. The above determinations give
approximately 51 per cent. as the mean reduction of light for each
diminution of 1 inch of mercurial pressure down to 14 inches. I
am now exteuding this inquiry to pressures exceeding that of the
atmosphere, and hope soon to lay before the Society the detailed
results of the whole series. together with some observations on the
causes of this variation of luminosity.”

‘ON THE CALORIFIC RELATIONS OF HYDROGEN AND
OTHER GASES.

ABSTRACT OF A PAPER BY PROFESSOR MAGNUS.

( Translated from oggendorfPs Annalen. No. 2, 1§31.)

“ Professor Magnus communicated to the Academy of Sciences of
‘Berlin, on the 30th of July, 1860, a series of investigations respecting
the conductibility, &c., of heat in various gases; and on the 7th of
February, of this year, he laid before the Academy a second series
of these investigations,* the principal results of which are given
below :

‘1. The final temperature indicated by a thermometer placed in a
vessel warmed from above, varies according to the nature of the gas
with which the vessel is filled.

“2. In hydrogen this temperature becomes higher than in any
other gas.

*® Ucber dic Verbreilung der Warme in den Gasen. Pogg, Aun., Febuar, 1861, An ah-
stract by the Editor of the Aunalen, of an article published by Professor Magnus (in cone
‘tinuation of some previous investigations on this subject) in the Monatsberichie der
dkademic der Wissenchafien zu Berlin. Anabstract of this memoir, with someadditional
-Observations by M. Verdet, is also given in the dnnales de Chimie et de Physique for March,
1861; but in this, many of the conclusions, as given by Prof. Magnus, are omitted—E. J. C.
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3. The temperature is also higher in this gas than in a vacuum;.
and the denser the gas eniployed, tho higher the temperature.

d,, Hydrogen, therefore, conducts heat like & metal,

5. In all other gases the final temperature, as shown by an en-.
closed thermometer, is lower than in a vacuum; and the denser
these gases become, the lower the temperature falls.

“6. It must not be concluded from this, however, that the gases
in question do not conduct hent at all ; bub only that their powers of
conduction are so feeble, as to be unable fo overcome the opposition
offered by their substance to the transmission of heat.

¢ 7. Theo striking conductibility of hydrogen is not only manifested
when the gas is entirely free, so to say, within itself, but also when
the enclosing vessel is filled with eider-down or other flocculent
matters by which the free motion of the hydrogen is more orless.
hindered.

«8., All gases, including hydrogen, offer a certain opposition to
the passage of heat-rays; and tho denser the gas, the greater this
opposition.

«9. Of all gases, akmospheric air, (and its constibuents) offers the
least opposition to the passage of heab.

“10. The transmission of heat varies according to the source from-
which the heat comes. The rays which proceed from boiling water
exhibit the greatest varintion as regards their passage through
different gases.

“11. Of all colourless gases, Ammonia transmits the least heat.
Next to this stands Olefiant gas.

“12. The action of rays of heat, like those of light, may be in-
creased by the employment of a tube.

“13. The nature or condition of the inner surface of the tube
affects the transmission of these rays.

“14, The character of this surface changes also the conditions
under which the rays are transmitted through different gases.

“15. It follows consequently, that rays reflected from different sur~
faces are transmitted through gases with different degrees of facility..

“16. The rays transmitted from different sources of heat always
pass through hydrogen gas with greater difficulty than through.
atmospheric air.

«17. The high temperature indicated by a thermometer placed in
hydrogen gas into which heat is transmitted.from.above,.does not
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depend thereforo on the possession, by this gas, of higher heat-trans-
mitting powers, but solely on its greater power of conduetion.

“18. This striking conductibility affords an additional proof of
the analogy of hydrogen to the metals.

“19. Hydrogen also conducts electricity better than other gases.

ON THE ELECTRICITY OF THE FLAMES OF HYDROGEN
AND ALCOHOL.

BY M. MATEUCOIL,

—

( Translated from the Annales de Chimio et-de Physique, Mars, 1861.)

It has been generally admitted, hitherto, that the electrical mani.
festations discovered by M. Pouillet in the flame of hydrogen, depend
on the chemical phenomena of combustion. Subsequently to DML
Pouillet’s researches, I shewed the analogy which exists between
these electrical phenomens and the fact that a voltaic couple may be
obtained by the immersion in water of two strips of platinum, one of
which has been (or is) in contact with hydrogen, and the other with
oxygen.

More lately, M. Hankel has made some interesting experiments.
on the same subject, but these, I should observe, are only known to
me by an extract give'. in the dnnales de Chimie, by M. Verdet.
According to the latter, the experiments of M. Hankel show clearly
that the chemical reactions which take place in the flame, go for
nothing in the production of the electricty observed therein. This
conclusion, however, does not appear to be sufliciently proved by the
experiments cited in the extract, and it is contradicted, moreover, by
an apparently decisive experiment of my own, to which I now beg to
recal attention This experiment was made some time ago, but I
have subsequently verified it by repetition under different conditions.
It is made with a galvanometer of 24,000 coils, the ends of which
consist of two platinum wires terminating in spirals. The homo-
geneiby of the wires issecured by plunging them irto distilled water.
They are then suffered to dry in the air, and one is inserted into
the central or obscure portion of a hydrogen (or aleohol) flame,
whilst the other is placed at the point of the flame itself. A current
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is immediately set up, passing from the wire in the central patt of
the flame, to that placed in contact with the outer envelope of thig
or with the atmospheric air. It is well known that gas or vapours
heated to a certain temperature become conductors, and hence, there
is an analogy between the conditions of this experiment and those
of the one mentioned above, in which two strips of platinum are
plunged into water, after having been in contact, the one with hy=
drogen, and the other with oxygen. This analogy appears to me to
be sustained by the following experiment. After the platihum wires
are removed from the flame, as deseribed above, they are allowed to
cool in the air, and are then, after the lapse of several minutes,
plunged into distilled water. A current is manifested of much
greater intensity than that which originates in the flame ; but the
direction is similar—id est, from the wire that was placed in the
centre of the flame to that which was in contact with the flame’s
outer surface. This fact may be verified by changing the positions
of the wires. Finally, the wires Which have been thus in contach
with the flame, produce no current if plunged into mercury, whilsh
a current is obtained immediately on plunging them into water.
This experiment, I must repeat therefore, appears to me to prove
the existence of a certain analogy between the electrical phenomena -
of flame and those of the oxy-hydrogen battery. E.J.C.

SCIENTIFIC AND LITERARY NOTES.

CANADIAN CAVERNS.—BY GEORGE D. GIBB, M.D., ETC.

Dr. Gibb has dedicated to the Canadian Institute an interesting memoir on
Canadian Caverns, read by him before the British Association for the Advance-
ment of Science at Aberdeen, and subsequently published in the pages of the
Geologist. In its present garb, this memoir forms an octavo pamphlet of some
thirty pages, with eight lithographed plates. The caverns described—including
& few beyond the confines of the Province—are arranged in two series, as in the
following tabular view :—

A.—Caverns, Arched Rocks, ete., washed by the waters of existing seas, lakes,

or rwers.

1. Caverns on the shores of the Magdalen Islands.

2. Caverns and arched rocks at Percé, Gaspé.

3. Gothic arched recesses, Gaspé Bay.

. The % 0ld Wonan” or flower-pot rock at Cape Gaspé.
. Little River caverns, Bay of Chaleur.
. Arched and flower-pot rocks of the Mingan Islands.

& o
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%7. Pillar sandstones, north coast of Gaspé.

8. Niagara caverns.

9. Flower-pot Island, Lake Huron.

10. Perforations and caverns of Mackinac, Liake Huron.

11. Pictured Rocks, Lake Superior.

12. St. Tgnatius caverns, Lake Superior.

13. Pilasters of Mammelles, Lake Superior.

14, Thunder Mountain and Paté Island Pilasters, Lake Superior.

B.—Inland Caverns and Subterranean Passages.

15. The Steinhauer Cavern, Labrador.

16. The basaltic caverns of Henley Island.

17. Empty basaltic dykes of Mecattina Islands, off south coast of Labrador.

18. Bigsby’s cavern, Murray Bay.

19. Bouchette’s cavern, Kildare (north of Montreal.)

20. Gibb's cavern, Montreal.

21. Protable caverns at Chatham on the Ottawa.

22. Colquhoun’s cavern, Lanark.

23. Quartz cavern, Leeds.

24. Protable caverns at Kingston.

25. Mono cavern (County of Simcoe.)

26. Eramosa cavern (County of Waterloo.)

27. Cavern in the Bass Islands, Lake Erie.

28. Subterrancan passages in the Great Manitoulin Island, Lake Huron.

29. Murray’s cavern and subterranean river, Ottawa.

Up to this time, neither bones nor other animal remains appear to have been
met with in any of the above excavations. A strict search, however, might lead
to the discovery of these remains, beneath the stalagmitic deposit with which
the floor of some of the caverns, described by Dr. Gibb, is more or less thickly
covered.

BAUXITE. HYL *ATED SESQUIOXIDE OF IRON AND ALUMINA.

Large deposits of this peculiar compound have been announced by M. Deville
ag occurring in the Department of the Bouches-du-Rhéne, (Commune of Beaux
near Arles) and in those of the Gard and Var, in the south of France. Its
occurrence in rock masses is also reported from Calabria. Analysis shews the
presence (as essential components) of alumina, sesquioxide of iron, and water,
although in variable proportions, the substance being rather a rock than &
mineral, properly so-called. It is evidently, moreover, an altered product.
Many samples are smelted as an ore of iron, yielding from 33 to 43 per cent.
of cast metal. Others are employed in the usings of Salyndres in the prepara-
tion of alumina and aluminium. When strongly heated, it becomes converted
into & crystalline corundum, resembling emery bot’: in aspect and in physical
and chemical choracters. Additional observations of much interest on, the
geological condiuons of this substance are promised by M.M. Le Chatelier and
Meissonnier, to whom M. Deville was indebted for his specimens. .dnnales de
Chimie et de Physique, Mars, 1861.

E.J.C.



69 (01 YU6 8 | ¥9 SO LIBLL | 164" [BL° 15" [T87 [GGL [#00 [0Le"[BALJE0" 1 +[G0°G¥[G5 L7]aC 9v[10" 06,0598 Ge]VFSa"C 5295 02]0008 Ga[TL
370 [e1270}80°'8 [83°2 | 52 1 0'8 | o' Javoe A | N a A fara i | saa four looe fior fae foss-lstz-lovafeca-fios +feresloey |te loow feeer lowe o e Jog
e logeg e | oo 1 2001 0T [AY OF S [AQMS] M S [N AT {0 (84 (70 64+ {003 |6sa-[ses (661 |og e +|e0 1e w09 (00 la 07 [estre jew  fooer  [ov ez
o p e leo-ttfer-or 800 | o o1| ovefmes Nl aa s N | A = 16 - | — I1eg-loea) — | — | — loae{ror] — | — iotg- |is0c sz
o 1er9o0la 6 (30129 | v8 | S'L| AN |TQIN| & |NAT |z 18- {083-leLe-1062°015°199°¢ +|L0°S%19°2¢ [0°3¢ [0°T% oLta- [oso- |eze: [tes: 1B
= b logeg f6r6 |01y 86l oz |desS | 4 |aST| N o9 ! £8- (701|213 130T- oLt |ev T —lle-ovis-zv [T 27 l0-0¢ fio70- loas  lege- oot lom
oL fege0u6Te0T; &6 0°41] 0°A1jA\ 6O N| ALN (N A A [N QA9 9+ [941-{06T°|S6T 191" [e%-0 —~[86-6¥{e 2% [0-08 J4-0p [eoLe* [0 leger  rope ez
o {6000l S1EC 11 6 | 9°1e] 3% [ 29 S I MS|SAM S| & S & |1k 86+ |ove-(e8T-|Loe [895°[20-9 +[70-08l6-2¥ [0-69 [8-av [ssee’ [veer |0z |eeer  [1B
=+ 1zg0-0fze-% (013 | 0°8 1 80| S0 [ SON | NG A IS q A S|AL N N I8 18- [rog-(g1e-|75e-[62a-[ze-s +{z0-6vie 67 [0-0¢ [o-8¥ [sos¥ | ors:  [eze: (g3
=+ 1e00°0[09°8 (38 | 0°6 * 29 | 0°01JAs 64 S [MAMN| @SS |8 N T {04 94+ |Lo8-[e0%-0L5 |02 [OF-TU+ {22 Vel T 0O 7765 [o-o7 [eoest |ozes  [eonr  [ieer (2%
e lez0t0fso'L j96°5 [ 06 (9| re| @ [ANA|ASE[AAN|— 69 | — | — waerlest] — [— | — [oeslsrze] — | — leeor lziec  [1B
o 4 Topey [e9-9 | €3 081 000 Janee S| ALS [S6 AL S| raneD fza0 g8« [161°|981°[0715° (99T [sv-T —~{0g-Tsle-0v |z € [8-08 jeose: [req- eco-  [aoer 0z
e | fee-zafeloar| 006 | 9-31] 596 [A\ 7€ AIJS\ N AVINQ AAN]AL NN [P0 88- (09T {ogL {L13° {£51"|80°9 —|Lz-98(3"3¢ [2°0F [8°6G Jecoa: |oLg*  (fospe  Isip- oI
20 {0v'e (¥6F | 0 58|00 |MISN INGIN| TN (| we) jos 68° [SSL-{g41"1201.16FT'[29°6 —|CT-2gL 28 (e°08 [3-08 (6813 |fl3- (eprs (|4ac (8L
= foreoiles-st) 081 Szl F-0tjA\ 8¢ NN A A\ [NGALNAL NN |09 94+ leor-foet-loge1- (8oL 2L 0 —|20-0g5{T ¢ [a-eF [p-2¢ Je0oa: [fze- o1 ismr AL
e 1 Lageerlreeal| 04 9011 209 [ S N INQAN| AN | T NN [ 88° [0%1°)060(eV1 191" [26-3 —[09-88;8" L8 [8-7% |U'ge [s107- |sse-  lwie:  ({veo-  for
“duy | = 1882 (58T | 0°0 1 2F | 00 Jaey N | wiv) | g S S | un) fos 68° [021-l0L1 (201" 12T [01-¢ —ic6-ggle e [8-28 [a-¥e Js0e0° 039~ [ogo-  [sesc [T
= e leregnfogter| 004 | 3-72] SBIAL 0L NI N QAN QAL [ NG |— W= —feerpst] — | — |— [ev|orw) — | — leov  [eesr [T
v PdurRieg 160°€ | 9T 9% [ 83 (A LL SIMSM| ESS | TN [8s 16° [102-l2sz-810-1903°[81°8 +[c0-89|8-0% [0-0 [8-2¥ feais” ooz les1- Bz (eI
= le1gologw [0g°v [ 00 99 | g9l @8LS| WD | MS-| H s 6 18a-lote-jore-8eg-loL L +[85-25]a- 2% e cg [R°CH [e9ep (eeer a4 [Sos-  faI
"t 1o0%0[8L-L 1267 | BT 86 | 0°0 | SN NQIE| @ | w6 8L Jing 861"z 14U jo1-g +[88-s3lg 2 |o-c [2-0 fizeor |uee  lg99-  fresr  [IT
o s lisg | ol sl e v JHONIAAN{TATS] TN [og 98- |L¥1-106L-108T ¥01L"[c4T +|R179(6°68 [0°79 [0°4¢ Jeser- [ozLe  [ses- fsez- (0T
= 1e10°004 ¥ 1|29°F1} 0°21 023 S WM OLN | N QT | NAT | NQT [99° 98" (851" |123"(SPL"156T [09% +[L9-65(p-07 9-oF [L'Lg Jeovo’ {es9* [ot0- [819- |6
<+ 910°0)90-01[30°01) &-or' o-61| o-gt{ BN | NAF | @ | Nad jer 18- {16T-[60r"(ecq {241 (85" 1 +[08°0%(6°6E [6°6F (0°0% [5599° (0g9* fei9- pric I8
<o 0 lozegifzocer! 003 86| 90 TSN | SAHM | NGH | NG |— 68 | — | —giest)] — | — |— lgev|tae] — | — leor losze |z
v I86021/96°5 gror S el 8°S | OSN | @ | NI | & N {se ¥ herjrog-rer-loor [ev-e + |- 17le-or |p-s¥ [U-se ferss” |ses°  hiss-  {otg o
oo fese |ies e 88| 00 [N N [T aF S| au) foge 84° 1031-[SaU 93U 051" [80°0 +08°26|2°98 [b-¢% |1°Gz [eLs6-0elies”  |196+62 08663 [o
o e (el oy v AN WD [ HSH | &N {64 167 [9S1° (281" (691991 " |20 8 ~|8z-7¢jo-1¢ |r'S¢ [0°2¢ [a1¥0°08le6667 (02002 {180°08 |5
ool s 900l 0T v {MOLN|IAXS| S N s 28° (8FC-[191-10LT"19TT" ~120°28{T°65 [v°L¢ (395 [0S16° (810 oF |oze*  joss” |¢
oot leaeg 1038 | 00T 06 ) ez jALON] N |ANASqM S 6" (0ST"J3ST"(19T-|SFT"[82-¢ —[88-2g|p-2¢ [0°08 |48z [890L” |i1g  leczr  [gi9- g
0°9 ['dux fse"01fza-21| €00 £'15| O 6§ S| & [sad| @ (o8 ¥0° {691 B {041 8T [06- —I65-38iT-6¢ (0°1¢ (572 [6119°62lo1e 63 |02903 |1ik°6z [T
= = legg/tus |eaaevel - g - o N aicai v o ed) Realn Yogeaon " caglee S SR T DU
......«% ﬂwu NN e ?Sﬁ._ I VY .w%_.mm W d 01} "IK°d 3 | “IN°VQ N oLl g | o |Na¢ ot| g 1o oaoﬂwz.ﬂﬂzg:rnn?; NYAK [*I°d Q1| *I% Aww NV Q0 .m
82185 Jueyins woom ; -
g° 15 *putA) Jo £3100104 I *PUIAL JO O  {~M1Y o ApIprany [inodes jo suy, awsﬁ Ty 313 Jo *dmay, " *038 J0"dw] 38 ‘woegy

“702£'SOT 024DNQ OYDT 9R0QD UOVAINET *3SIA] *09S §F “ugnL LY ‘I g—opnp2lnor
‘1981 "TIHdV—ISIM VAVNVO ‘OINOYOL ‘XHOIVAUASIO TVOILANDVIL TVIONIAOYEd HHL IV ‘“YIISIOIY TVOIDOTOUOTTLIW XTHINON

.

YPLON U 368 Do Cr—opnIiv T



389

.x->ﬂ
SOCE [ o vttt lBS (400 «mhh.o q°% |199°6 [80°0 |i8°¢ | " (PO°T |{moay
+ 4+ + -~ + - +! - + [ Dq]
uss | | 5 [iso0 (a6 flonesleros Lewsof  [so-osf| 1
06'8 [18°3) & ulg N v 6191 | ot |98 [a'0z  £-29 [0-1+|oz (|iost
08°0L/0L'%, A\ ol8 N s llesz- 1 | 1t Jlo-1% |4°6T  24°09 g 1~|3"€2 |[oost
S4°0198°% A\ 98 N 8 |1Lag'3 |16 |9°SS |6°€3 YB39 {& 1|3 68 [[6eST
196 _wo:z M oPI N 3 (G309 T | €1 (448 3°€3 919 |G 0+ |3-1¥ |j8981
%3 0Y|ST%, AL 209 N 1| IL ['SSL°T { OL {6°1% [0°0L 6°16 [9°S—|¥ G2 [|L98T
S0'9 IP°U d 063 N $ |j084°3 | ST [4°%S [T°'SL  8°69 |8 T+(S 3P [[9281
£3°1 166°¢ M 098 N € {j080°3 | 8_ {9 19 [3°2L 8°€9 [P 14| GF ]|998L
18'9 {4973, L 008 N Y 11989°% | 2T |i8°%¥F 18°¢8 '1°G9 |0°0 |0'1¥ |{¥e8L
03°G |S6°TH AL oFL N T [969°3 | OU 1L S8 (0°L8 _h.nw 6°0+]6° 1% jjeast
89'9 [¥%°C} I o83 N 5 |logs't |9 llo-¥e 861 8769 [8°3—(3°S¢ |2aST
20°8 39°3} L PI N $ 1{963°3 | IL |[P-€8 |8°96 3°6S (802 1¥ ||1e81
$9°L 1BUTU ML 68 N S Jj0%L’Y | L )0°ST ST 3-89 |l'e—|6°L8 [[0a8T
09°2 |PL°S M 0S¥ N T [1989°% | OL jI4°L¥ 13°8G 6°0L 10°G—{0°6E |[FF8T
‘S|m 68°% (9% 1) A\ oLl N T [SSP'T | S [|6°88 [S°98 929 {S0+]8°1¥ |[s$81
R e g o8z |8 |lz-zs b8 9°20 J8 1~z gt ||rst
£8°0 - S }j008°T ) OT |{0°4S IP°%C %64 [0°€+]0°F¥ |[oFSL
Q0T | ™ o F 11062°€ ) 1L ))2°1S [8°FL  0°99 L T-+|U°2F {iq981
¥5'0 | ™ - T] T HOIQ 1§ OT {{6°49 {3°4L  GFL 18°9+{G° LY |{+FS1L
9%0 | o $ [198T°8 | 4 |{6°%2 |U'ST 0°04 {T°0—[G 0¥ {le¥81
JAN] e % |jovLe |8 [|6°49 (9718 *m.aw L'+ |L°6P |{3¥81
‘0 e & (08T | & |80V 128 '6°29 |8°1—|3'6% ||138T
I e “t 18 |(05¥8{ ¥L|0°0F {€°63 ©6°S9 ¥ T+|¥ ¥ [0¥8T
o o — o o
yn I 1 —
“Ayp0[py, | 2ATIONNQ 5 nnu.m g W.m B |'PAo i'pgof Ay .
10 9240, S (200 & =PI 5 | uiy exegg) won| WR)| 9
woops. | fummmseyr || Sl F [Fgfl § | HYNH|NOY 3
CaNIp *MONS || *NIVAL AAATVATARAY,

1194V 904 @19V TJATLVAVAIOD

*BOIIW ¥()'G PUB * A\ 61 "Nl A[9A1500d50 9104 ‘DAlSNIOUT T98T 03 §¥81
wWoJ} ‘Idy Jo yjuourx dyj 0J PUIp) oyj JOo £4100j0A PUB UOIJOAL( JUBINSIY O,

m -d 03°¢ 07 03°T ‘ues pus ‘BuiugySI[ ‘wojsHopUNYY, ‘GY08
‘wt *d ¢ 0} 4 ‘uivd pue ‘Fuiugyi[ ‘WI0ISIOPUNTLY; ‘Y3LZ
‘m -d g pus 1 Je o[eq 180§ ‘1393

UBIUPIOL 48 VUOICO JvUN| ¢ WL G § 43 O[VY JB[OF UIST
‘wrd 09'C 98 Aoquies 909530d T pue “wr *g § pus 9 ‘0] asud(Y ‘HIF
“qudupiw 03 *wr *d ¢ ‘wied pus ‘Juiugysyy ‘maojsdpunyy, ‘pIgs
wed ¢ 03 4 ‘uisa pus .w::s:wu ‘maogsIapuntyy, ‘puzg
-ut-d g 9B ovy] aBUNTT *JSTZ
‘w d g 03 ‘W "B ¢ WO 08y 380§ 'UI6L
£8P pro) ut +d g 03 ‘Wl ¢ 01 WO Aous JuHllg “YI8L
*BNOJDWN SUOIHFIA PIIAs & Wi "8 § PUB 9 U £540] “UIST
+(U0SELIS S1Y PABAY 45aY) “JTiu 4u Juproud sosy YIZL
‘wed § pue g 48 ofuy 1808 ‘W19 ‘wed Z 98 ofvy] 48[0S Y39
U0011010§ 33 Juranp ofey xulo§ Wiy
‘m d 0T 03 ‘WL ¥ § WOL) FuIgJuIp pus Jursous {Lvp AwI0JS A1) “3SL
*0391p 1€°3T £3100[94 UBATY

w ‘0P $2'T £9100[0A UCOIL
~anoy Jod saqiu 94'91 ‘310004 UYL **
*1}983 U0 ‘W B 9 03 § NOJ ‘SofIUt 0°EQ

quot 10d sa[Iut 0g°g *

«Inotf Jad $a{lut 1£°3 A1100[0A JUBNSIY
13°2803 99°8808 98804 1£°6303
*3SOAN gsv ‘y3aoN

-Sopue g Possaadao ‘quasany) draydsonyy o1y fo spuauodut0o sy Jo sung

§8°0 = ‘urowmr “wd oY

*sa[Iat 93°G
= 00U
"SI §I'ST
= UAIIYIT

-09)1p 929 AJ100[0A UTDIY

Kup Apuia 9s0T¢
£3100]0A WXV
seeee £910019A UBOTY
£ o8 "N U0130ID JUBIUSNT

‘POAIISQO ANOL] APNOID 98BI ¢ 29°0 = UBIW ‘W ‘¥ 9 *PIALISQO JNOY APuO[d 980\
*©0°0 98LL0AE 9A0QY  *19°0 = SSOUIPRNO[D JO ULIIY

*sIn0Y 8763 ([B) JO UoLanp * SOOUL Gy L yJdop—‘sLup BT to Fruuteyy

*SAN0Y 0°g3 [ivf JO uoygeanp :soyour ¢'g ydop ¢sLep ¥ no Juiaoug

*sjudiu g1 1o a[qissodury {3y LI U0 BI0INY 098 03 9]qISSOJ

“UIST PUL ‘4J0 ‘138 ‘3P ‘PuUF :*21a ‘SPYF G 10 PIALISO BIOINY

‘uoyBIpty

G080 PI¢ JO *UL°8 WO (oSL

= ofuel LpguoIg ¢ 3L Jo ‘wt *d uo 818 "
Q0028 “**  rroanjrIodwag UBIIL T pag

BLoTT = oo:ﬁoEQw mwwvm ....:...Eswﬁosseu R

[B143S0LID Y,

YIPLJo W d 03 "W B WOI) 83 ° »eafuet Liep gsuory 2

963 30 W *d 0F "UL *L UWOLS 8,33 * o3uva £[1ep 3sojeany) | B35

98o¥L G8658 ° oanqraodmdy, mmmunw uedyy | £ 3
=oFuet A(1BP UBOIY  TL6P °° 2ANBIAA WY, WNWIXBUL UBOY m,m
X2 PIg  JO UB UO 8,63 ounjedwoy, wnwiully | E S

=0guu.l LYJUOIY ¢ Puzgz Jo ~u'd uo 0ol9

“soroul €901 14343 U0 juplat 38 85063 **
=o%uBI K[YJUOTY 1[I WO "L "B § JB QFLOF **"* " "o+

21n3u10dwo, WawixvIy
JoJouIoLRg 4S0A0T
' Jojowmoreyg 3S9YB

Ju

‘1981 “TIUAV FOL FALSIHIY TVOIDQTOTOTLAN OLNOEONL NO SHEVINIY



390

89" 0187319679 ] N A A R A SRS 8676 ~ 09" L¥jH6 PH{LE £5180" CHFSIS 65,9286 07,6985 0316769 °63
! —_—

9S8 LTl0glPUlagLslaqaNIeqa N9 (64t 12b (L9 {9S3°1693 1840 |00R (64T '“aw.«mo.w«. 469 10°6F 16808 | 608 | #L8° | @iG°
25y 5¢]08joolases A M SS [ we) 09 iz0° 160310051283 1SS1°{€9' ¥ —1E9°15(8°0G {1°00 {€-0F [260G° | €88 | 606" | 0C6"
187 0°1]10°6 | §'8 | AV ¥ NJAQANE AKX |} AN 89" 90" rw. G- 1841 [Wa 1025 |eL-01—[aS S¥| 18y [3°0S {8°TF [L0LL" | 1¥8 |136L" | 214
93 01 0°L | 9°01] 0°02] 20 SF N [N QAN] N q M avq ax{09- [p2° 68 LU 1A 8T 3L {69 & —00° €193 |L°09 je-2P JL3gy- | 10 | 169" | €563
664G 9-6] 6°L¢1 0°% | A 1O N [Mq MM NN { T NN oL (62 36° U2 1812 {112°]958 {e6 L —{e8 L3 L'ap {0°0S 10°GV {0980 | L¥S | 080" | 9¥L°85,
64'T 58] 92 03| T 8N NQI [ M8 NG aN]— [— L0y — | — poariong] — — 11— 6191668 — — 13" | el
SL016°G | 021 3°L {4 09 X | N A |aq s m xnfvL jiae S8 {61¥ [556- 6191808 {2874 +]C5°C0]0 8% {0°¢4 16°92 (9688 | 60y° | 958"
079 9°T | 0°CT{ 0°Q|ALYS | A8 ) ABS 4 189 12L° 4" IN16-380¢ «N»".“.E? 4% L168°9¢(P 7S [0°€9 {0°0T (SH6Y b | ey
OL'F 07| 90]0°0] T2L8|SqT |4qas wiedjLe 128° [ w.:m. 08 {ECT 152078 —06°04{1° 19 16°93 |L°2P |c6isd: | GTL | 208"
FUL 1] 0GP afasss|aqslaqgs|nN N e joee 40 1963 16611 0LT 1UTa jeg U —¢P 8L19°SP [6°09 [#-6r 18018 { 08" | Q08"
CO°110°C1 9°01j V' M IEN|[MANN[ANN] X 6P {og° L0 PSTIMTIREL (ITE 2070 —[04°CSI8 8T JU U0 |U-2F {0369 | 9B4° | 189"
19°¢ ¢ %1901 001G X N |Sq ESNQIXNIEY- {6L° [T 1174 { g m_mm.,_um QP —{6G 0S[0°6F [P-TT [P-OF [ULL8T | 2000 | 6eq”
$2°L 0°S 1 001 6°C | TSN |INQAN[IQIN|I NN f— j— JAN el R _.S._ch—. - — = {lv o] — - PIL
o'l 003 ¢6lootjnogxlgqasl s AN 1L ho 08" {805°[SO1 [ 192 {91 Je1 8 —[CL3¥[8°GP (009 |5-Sh |9¢48° | 708" | BIS*
033188 | 961} O°FI) A LS N [N QANINQq aN|iAq axfog: 1o° L' [COT[FRUI8L T (8ST-Ju2 6 —|[63 GH0 88 [a-8b |4-0F JLvis | 138" [ 492
007919 8 015 3°G AL GLNINQ AL NQA M oLt 118 (8 6L |203 [ug L —{e8F¥L 0P J8 6P |G- [0SPS 139" SeG”

ot JOLLTOJOTTL (RL°€ 0°T() 0°G | 0D ) MTD S A Fqaspued oL ot 363°|903°188°% —{06 SHE 1P 1G9 ¥P {€LSP° § Q0¥ | 4o

bt METIGNTILe 6 ] 0% 3G [ A GLS| A Isaam| ms HL- et 193" 185 [0 —|CP 02[8°0G |4 P9 |6CP [6L0P" | 816" | ¥8e°

om.w.o L1207 00 %P QAN |'WE) | XNQI|TINT (68" (6" 983625 |cL G —|68"L¥|8 9¥ [¥°9P [0-8P {0168 £08° 1 968"

P PO LT 001811070 T9S |wu] (X q T sjrmpe) |- j— 18° | — | — 166%°1893°f — — | = JU0d 5Ly — —_ (34
60°0 0°0 1 8% | 0G| ALPS |"WT) | IBS |ANNI[GL |18° GL* (022" [817°1S65" {63 [ T —{B89 SHL'9V (p°38 (3-0¥ [801P" | 405" | 4TP°
14°0 9°¢ |13 $¢|ILCIN |TqaN| NqT ([AqAK[9L 316° 92" 11951882 {803° S0P —{C0SHL CF ~N.$ L 1P [8598° 108" | 20¢°
80°G 0°0§ 0% {0°0)I9BS | WD 8 ‘we) L ey $8° {$25°160%"|693" €37 — |86 -3 14°8¢ {028%° | €18 | S6Y°
L8 39| P SIYMOPN| N [NQAN]NqMNfzL g 08" {002°[81a°[903" 0% —|LL 0 6F [4-0¥ [9238°63) S8Y°62] L1462
66°FL 001} 0°S2] 08I AL SfasMnS NisqM e jag tJAR S A (TR B ikl 01T +(¢5°63 226 10°6F J0548°83f 160°87] 61S°8%
50°% GoCq ST 1l Q-9 { AGE N |NqANIqaN]sqa {68 [eg* 06" 1163|1127 (608" 930 —|CL" L 1°18 10-¢b 13726 B3] 199°82( 900
O IL0°01 3°C 03 JILGSN| & |NQIT|TqN |— )= 9"t — | — [ist’ - — S g [e0r ] — - oFp
7L 0°T]3°S| 3¢ [ALS| AN | MS8S TN NS |g9. 57 1081°{091"{281" 68y —{L3°T¥ Q8F L8 €0 | 149°
L3°C 0% | 0°6 1 Q3 |XOLN| AN |Sqd |TQN {9g- lg9° 99 {S31° |18 {901" 74" L¢) 3% 1378 29 1 169°

03°S 0°0 | 9°1T} S Q1) & OF N | “w{e) |Aq ANIN QANIGH° |6y 28" (0¥ (08L°196T" 40" 9¢ Q-GP 1163 99L | 128°

1] %,1%.,&092 9°63 o€, ALEN INQAN) AN MGNR [0z 1gue 16° {SIT°180L LT 6648 3°68 |L-2f [2509°62] £1807) 069°67)

- 3 ‘NIzl Y e 1 ca a2l oy ol ANtV ¢ gl g el . swal leree e

A . NG KY9) -uon TCZ QIS *d 2l Y 9l N otlzlo [\ {4 ot] @ | 9 [anoqe KW IIOU{ I g1 v 9] -usogy 1 1vd o1] *wra g

EZ |8 W -2011(T Lo —

..wm 2 *PUIAL JO £3100[0A HInsY PUIA\ JO w00 |y Jo L3iprunyy franoduy jo suog, mmw_%zm 1y 01{3 Jo *duiay, * 638 30 “dwtoy v woang

T | NP R B OB

*300f SOT ‘OMDIUQ DYVT HR0QV UONDAINT *ISIAL °S £8 "Nt LT Y G—IPRPBUOT  “YIMON “130 ¥68 *Bop Sh—oPRIUIvT
981 XVIE—'ISEA VAVNVO ‘OLNOYOL ‘XYOLVAUASIO TVOILINOVIL TVIONIAOYd THI IV “LAISLIN TVOIDOTOUOALIN XTHINOW




391

*gquonx otfg Jurrup sTULUIOUL 9 0 PIAKISAO AP £ABITL
“Jpuomt 314 Sunp sFUIOUN § O PIPLOIIL §5043 ACOTL

‘urw § 03 9 WOJJ UIBL dJL

-opow puv ‘Guujnd PrAlA ‘ariolsIdpunL, 19g—11C3 Jo wre £ 03 ~urrd QT Wwody
wLi0gs0pUNY} 049498 “HE—wrd QL J¢ ojBY Jyunry ‘pagg—urd oL g% oy suul
‘S f—aysuptn pue ued O 98 o[BI} asuney y3LI——urd £ 98 Aoquits §09)49

: rurd Gopuntg JUBISIE PSI— UL 9 48 MOP LATIY puy Soj dasuaq P
.pi pue ‘urd O 9v Joy OSUII—"U00UII0Y D13 Suliup O[BY AL[O§ "WIQL— WY 9

e Noupy 1oul ¥ 90T “UYIp—Aup P[0d !-urw 9 43 20l uly[, ‘PIG—-4Asp Plod frare g

1¢ ¥OIq] OuL &' 90 "pug—-Aeh LWLL0IS ‘PLOd UL L £ [{13 HUI0D[S puL Julmous 4t

03 ¥ ‘anor] Apurs 4svoy

i | yod,ay
[+t B a-0 {6gr-0 [4°0 JL0'0— 84 5—083—] ** {68'¢— WO
+_ HOH + ! _na
99 50 (1452 e U6 gy o8 1g 08 %L | loet1g . uedy
» L1°6 {09°8 T j0ssg | ot | 6°Gp 07| 6e~|SLy 1981
» L0°4199°T 0 (I8 T |9t]9Le gel | Uw + | 2eca g 008t
» 0478 [69°T o for-g |1y Ld 394 |8°¢ + | 398 . 6881
» 08°6 [£8°€ 0 89 L]ore 099 |9 — |68k SeSI
» U8 PLT 1 jebicy | ot | 9y S'FL (96— |68 Lol
» 18°6 [66°€ 1 ose¥ | ¥1 | 93F T08 [ 670 — | 802 ass1
» £6°C |94°G 2 fe9ez {9 |6ov SHL| 4T+ | 188 6081
» 88°C 070 0 f0f9'y 1L 069 | 870 + | 328 | 3281
0 T joed | Lt %8220 — | 6°09 , €¢81
o 00°% [66°0 T feart)L e8| 00 ¥ 19 | o8
W 8809 [6S°T T |0%6°3 | 3T gL | 10— {815 | 1481
1 2879 1207 1 fetgo | 4 9L S'e— 19 008L
W 876 [26°T o forree ot SFL | P8 — | 0°8F | 6ISL
swmegg°w 1161 0 0s5'a | 6T o84 | 25 + | 138 | SISL
» 6301 0 [070°% | G e2L|0°€ | F1¢ | 1381
w9P0 0 {587 ({6 S48 | TSL I U'% + ] 8°¢G | 9igL
» €970 0 [o0eG |8 v°6% 19°9L |81 —| 96} orst
» 0870 ¢ fo9°g )%t 0°65 ]2°2%|3% + | 96| ¥81
neeo] 0 f028°T]9 | 2080656 | 9'6L| €8 —] 16| qisl
b 8870 o lezzet]z Jeiplocoe tevL|es—] 168 7381
sqego | t Yoses | tr]ocrloos | 59460 —1608 | 1381
[ B o oSt |6 | Lgp 808 | 93k | PG 4 | 88C | oisI

Sofwony § =12l 2| 2 T o2 o2 =

Fyoopploral -ooagl £1 5] B |2 m 2 g8 m 23
AHERFEREEEAE R

\ ¢ b3 & £ Zls2 Eg

ueayy | Jueiinsoyy ,m Z m.m mw ww g m
asIam ‘AAQXS NIVIT AYALVITIRIL _

AV 40d TTIVE: TATLVIVANOD

-£1072AI0SQQ SIS 30 JUOTYSI{QL}SI BT[3 GOUIS 45IPOD DYf) SBA 98T ‘Lol

-SO[IW GF° Y PRV “AY 03N £19413004501 0394 0AISNDMT 1981 03 §IF1
moJy ‘ABJ{ JO YINOW 1Y) 40} PUIAL NI JO AJ0[0A PUT UL FULINSHY O,
*satok §1 ISL O3 surnp LvIg ul Aep Lpula 9sowt 9y sLA 1[3LG oYy,

-8ava£ 25 g5t oyy SuLnp)

Ay QU UI PIJOU JSIMO] Ol STA 1J9 T3 U0 ‘urd 91 98 Suipedl dljomose(q Y,

so[lut 63'S w ‘op 200G ‘A)1H0[0A UBIR—W "B &

20U (L Aol Jod SO 9E'GL ‘A3100[9A ULDIE—"UOOU 0] "-E 1T

‘soplur 6i°SS w op 2% ‘AJI00[0A WRAY—pUZE ¢

OUAIIPIE L oy L3 SO 9643 AJOO[IA UBDIN—UYLG * ° Kup Spuia 9soyy

“11343 013 10 *urd 1 03 MO0 WO SONW §'§P + * *  £J100[0A MNUIXTTY

“uot] Jad SO 41°G A3100[9A UVITY

££4190[0 A JURJINSY ¢ A\ oZF N U0130211D JUVINSTY
20 TLIS L9°L0SL 19°596 66845
IS4 “Jseq Ymog UJON

oy 12 PISSOLAXD QUIUUNY D2L2YdSOUTY Y} O spuanodwiod a3 fo sung

ot Apuia 4801y
£up APUIAs ST

~anotf tod so(uu (9'¢

ggrH=1eotn “ut “d O PoAISSQO aNOL] £PNOJD 35T ¢ 98°0= uvow
<11 *C § POALASQO anOY APNOJD JSOUL ¢ FO°0 ONULIAY MO[O( ‘G1-(=SSOUIPNOD JO UBITY
*5AN0N 23 e JO noyjeanp ¢soyout ggeg ‘ypdap shep gy vo Sunuey
'S0 0'L ‘[ 3o uorjtanp ¢ satjout ¢'p ‘y3dop :Asp T uo Juimoug

-5y g1 uo ofqissoduii ¢$pyatu 1 1o BIOANY
995 09 ofqssod ¢ YILT PUB 10T “YISL ‘YIS “IF %14 ‘SJUSIW ¢ U0 PIAIISQO vIoANY
“0o¥9 w %..& JOCWBUOOZE  C C C C t t [UL9SOMIDY, } wotjeipry
=oSuua Sppuoly 11963 Jo wrduoQeg8t v ¢ v vt ._.Soww wWnwixvly
. _ BeTg=" * °* oanjuaodwog, WA " 9ST ¢ * ¢ KepIsoplo)
S&aloo:o..oa_ammmww =+ + « oanjuioduto], WAy " Yyaz * °  Avp Jsomingy
apgruo w cd oy curg woaygrg ot e afura L8y %don/_ -
Di=

o0
O,
=

({305 U0 *ui*d 0 ‘WL 'R WO} Fo8F * * ¢ ¢ + " Ofuex AL 4sojudl g%

. _ F0o0F * * oanjerodmog mwuuwui@ uvayy | oy
990gT=05uvL £{vep :aozw.%mnn -+ paujTIPdWO] WNUIKBUL :aowm B8
00S¥ w._:_w JOMBUO 083 * ° ¢ dxuladwe wnuwiuiy wm
=oFues A{YJuoTy A ez Jo urd uo 0,84 ¢ ¢ ¢ - dunjuiddimog wmuuxeyy) T F
o uo e d QT IV N8 ¢ 0 c  J0Jdwolsg Jsomory

*sayoul T18'L w

=ofuel A JuOIY ‘Jog uo M WYL GSees ¢ ¢+ ¢ ¢ - . Jojowoled 3soydiy

“198T *AVIC YO4 YALSIOTY IVOLIOTOUOTLAIL OLNOTOL NO  SHUVITHY



392

ey Y| 0L o g8 09°09 asaT rcu. €08 1905 1) #°9% | 0°6f | 0°0F 1629 101D 08
*51A "3 *AVOID) *aeai)) '8 o 0e 0L°F 8 £08:[96¢"(013° 11 0°29 | £°59 | 0% FO1L 004 fird
‘urey syl v oQq a8 09 435 asd ¢08°|886 1591 )| ©90F | 0°45 | ¥°5¢ ..I.m 168 14
‘6 g nd| 6 s )l 8 ‘o [ 09-18L H1qd N QL [2L87ISAL° || 3°0% | L°8G | L°CB | 10D°GRfL L%
% R 1eafd) 9 NS00 S1 03°26 Nqa 693°1608°:€03" ) 1% [ 2°89 | 1°0¥ | 00000120 90
'8 oq| F a3 My a0l 03 08°63% M 313°(atz 1874 0-1% | ¢ev | T-0p [l196 (549 fd
01 138 ", ‘uie ey q9°¢ or.94 QI N 923°1082°1013°]| 3°9% | 9°0% | 0°0% {59 109 K14
*9 118 °0 "Dl 0118 09| ‘0T ‘o(q 0? ov-9v A8 95%°)058° 1843 || L°0F | 0789 | 6°1¥ ||6L8 {164 £
‘urey| 0T 19§ ‘m)| ‘0T S0 [ 03'6¥ T QI N 193°]903°1903°|} 099 | 628 | G°6S (104  (ILL 3%
3 18| | IS o[ “qB2[Q) (U8 06°%9L AN M L01°126520T || 6% | L1 | o8 HIEG  {0L8 13
01 ‘a3s 'n) ol 8 S 00 03 0462 ASA \Wiled Ea.?ﬁ. %68 | 1°2g | 412 108 008 0%
“2e3(D] 01 ‘o ‘og 0e 086 ASM L1703 4Ll 636 | 6°6F | VoOEyi6RL |59 Gl
5 o} ‘¥ '%38 "0 ', “18210 0% 0L %L1 A8 201°1603° 011 0°¢¢ | 0% | #°93 11297 1169 B
8 “19§ DD *aoug “Aong R 03°0F9 L Qd K et lesv jostelt 4oze | 585 | 9008 {31 |43 L1
0L *438 ‘)| 0T %3S 'nd) R G'% 00°361 AL KA q I g’ mﬁ:. oF1°1600°)f £°€6 | ©°0) | 6'93 | 064 (048 91
gy avyl ‘e ‘o[ 0T \1IS°Q D 03 08602 ABMIBQGA Ul iorL- ) peeg | 6o | 918 (16 014 oL
0T 118 )| 0L 1§ 'ny *A0g dugll ¢¢ 02° 161 AQISEqAS QU633 five-ll 408 | 9-4% | € 0F HlL59  jILp 139
*doq ‘usy ‘utey 1€8°0)| 9% 09°88 HQIST q I GO% 1198 1143°)l 9°4% | 1°89 | 1'2% [jL1G  |Viy 138
01 498 ol 01 S0 6 WMS MY ‘dauyjl 9°¢ 0086 aqs ﬁnm LG ITLT |} 0°0F | 8°29 | @ L2 |48 02|020° 02, 31
V9 i) 0(| *0(] 0°2 0868 a8d OLLTEB°[08T° ) S°9¢ | 9°%G | 0°08 |10T"0€,000"0F: 24
I8 OV G IS ‘oq ‘oq 0L ()] N 1G0T |E1716580°} 0°3F 0°19 | 303 1L96°02{574° 63 0t
A'vHoq *0(]| ‘oq 0T 0869 QTN .owm. 623°1690° S°ST | ¥°L¥ | 8-05 {0€0 {101 G
‘oq *o(| ‘oq 01 08-€1L QN oet. 200°{080°} 0°08 | 6°aF | T°13 _aon 186 S

‘av  oq ‘oq ‘oq 0% [} MNE A ML logL’ i Cot I 0°1g | €703 | 143G ({626 {203 L
‘o ‘0qg oQ 01 07°18 I QTS wmwﬁ. 83 Ll -6f | 1°99 } 1°L3 jia6g  |488 9

‘av'y  od *0(]| ‘o 0'3 0019 M QAR MSS 2017196371001 ) 9768 | 9°49 | L3 |jif¢  [CLL q
0 “18o1) ] 0°3 09°% AsAMtasA 910112871690} 618 | ¥°69 { ¥°9U }[31g  [SOL 1

q 1z weoI)l 9 M98 " tOf *0T 138 ‘nofler-Tf 0°g 08-24 AR qINEq 111|881 LI | L°25 | 3°68 )| 1°63 jli¥e  [01C it
“A0U. OIS aougiloz- 1t 0°g 04428 TAL QT KT Qq GOT [0LL 11T {] 1°9% | 0°%8 { ©°93 1,033 6T | 3

*S°0T 198 D 0T "8 N CLcdtel| IR B 0°¢ 01433 AqIREQANEQ <0182 "1610 1l 1°93 | 3°63 | ¥°0L }1003°08)885°06,809°08)1

g . e e v ev - | ‘sanoy 13 oyee WA eaEev wed | owd |y |l e s e
X °d 0T d 3 NV 9 Sy UH Awm_%w% u K'dg otl 219 o1 b g Jydoryicdsg 2<w.wu
2= SO{LIY uy Hd
‘0 £q A3s $sOIpnOP v WM 22| Jo JUDUIDAOTY «tody L At +3€ 07 PAONFAL puL
01 £0 pojuasadol ST L4s £pnop v g |87 || v [} yuyuoziaont PULAL JO UO0d...(L 0 _s_m._.fc..q. oimo b awx_o.q. —mxu ouamoo. i} ﬂo.%m _

0P ‘UIHIVI A\

“00f SUL—1033 042 JO 10007 913 93090 JUBIILL FSo4L UMl OF “Bop S1—0PRIBNOT *YIHON “uits 58 Dop Sh—opnugnT
‘TITCaCW ‘COOATIVE S STTUVHO XU

(“IVAMINOR 0 ISTA BATIN ININ)

*1981 “IIYAV—ISVE VAVNVD ‘SOSAL @IS ‘NILUVIN 'IS ‘MHISIDAY TVOIDOTOUOTLAN XTHINO™



393

Rk ; g E E B | MEM MS AT 1L 4 |98 060 898 75 | 6°59 | 0°19 ka0 c0L 0 a8 Giie
‘ot R 05 || Gosss [asm|men| s [l fis s e mwhm ooz 7:9 | 014 | L'oF RST-0RES 000-0glag
aeadl gy s g 0t Mg euplt o 19gE0 0w 04°125 s fasmt s fios 166 90 (963 _a.% m% 06 | 0°a8 M..“mﬂ wmw.a-mwﬁ.ﬁ.%m 65
o1 o(| “o(f NS 1 )| 0°9 087063 AN ANM] NS {80 "mg ._A.a eS¢ m..ma‘ 1£93 N.:‘. o.mm A fma.w.m. m:w.mm.“....nﬁ o
*SA2N0YS ‘usy U, 036°3 || 6°6 cn“anﬂ MES QAN ISS aw mma o_w G1e _m&. 586 m.av o..«.: o.am ~wov cawa mMo hm
5 Q| ¥ og)F MSD D o ol ffass| A [asAlip ...w 94 yeor &.w 1905 £°00 § BV% SR by 4 m.
¥ ‘o) ‘¥ M0 O} 0T WS u) g0 f 670 0 €6 A8 ME ass [ie9 w.. 70 | 868 919 (6P Hw.ow a..x w.sn Erau,wmw.a&m:m.am <o
R By “avupl 6c || oevast || ass | ass|msafies “A. 18 figgy (08 (01g 00 | 0o | e it on 0oL 0uzy -OBlLe
L P AR B LR s R e
.. k : . " : & o ke 2 X a1y s [LL6 v Us =y Pl 3 &
ot ..sw.=~w -4 .._.;m ‘dvuyl| 97 0851 ImeM| as jaqn am w..h. mmm i WS %« mwm ﬂ.mw m. Y fts8 tos Iz
K - ’ K 60 [|INN[IRN| A3 3 963 |CRG | BORES d
5 o w0l SR S NS RSEE] T 16 8 2 (30 'hog v a-as | 4w | T
6 S99 0°0] 0T 1S Y *deuglf 6°3 0400 f{aRNiNqa, A 168 189 6L | <67 muww 153 &eplegit
L% oI} 6 HSud oq;l v jeoteo ll 000 007168 NMNA] A |asaligl e ?w KAr @ity 73 00g | 4128
GRS ¥ 1S LTe B SERCE N g I o) eyl v ReeT0 ) 0% 0¥°cee MBS |MSM] Ass |98 {04 lteg G5y | 78S m
aBI() ARl 0T s o - Hos 08°0 assinssisqatios 9 %¢9,0891¢%
‘0L odl upy ey v joesco 1 0°g b 060082 ff M8 | mSstags 106 56 LR 18810
‘g Mg cng) 8 s 0 Y saealQll o | cdeuyyl 65 . 04°SLL ABS | M8 ANLR|YLS (9¢ 184162041
WBAOFH 4,8 F D, el et 0910 ff 006 0465 MASS TQIT RIGINYLIS 109 0°¢2 bng a.
‘6 1§00} 0L ‘WMSTD0 8 NSOy wm . 0Les %Mm .Aﬁmmm n.% w..z” mw mm mwm MWW owu“.
AT “4ga : qT8U| & cs 7 50§ 60 oy
g .a_% 9 c_m 01 M8 | Ms [NFA W.m :m 008 | 0°00 | ¥4
0L oqf ' g 0Q 9°¢ My assiasail oo ¢S 10k o.
0L 93§ D 0T *o(]| 66 As | MS | Aqs .26 58 el Ton | 6o
weyl 9 NS0 ) 03 06°set {lanal .qu jaN N 68 189 1 0700 1 0768 9
A8t EARNENY :
‘o TV ') 0 0 . . P e -08 !
any a.om .om m.m wm.wm .snm .:Mm b, mu h% _.n_w N.M W%H .mww ,WMM “m.% muw M.wm “3, o oo M
‘0 ‘o 0 967 M8 MM N Afle] 7 {981 JTLL 960 .+ 0°€% | 6°CGP | 3°%T life6, G
*3S0NL ..:w&m 1Y) 93 0v <0 AN ] AR A RN E0LEDT :ma.ﬁman."aaﬁ 0 0°¢8 | 0°9F | £°8 {096°02 582" 03{1¢9° ¢t
8 o e w i T SO | U IR A ]
I OT d g W Yo = mﬂ ,O_s,_h_ tnm: ¥ LR L W_ 5 wm“mhﬂwa U077 Y O Ied0Ty ..mmm.ﬂ.ﬁq 4
EZ | £5 15651 sonw = ;
o s o £8 | £ |13 7E]|quotionony ' wnodey 1 A=Wy 2 03 PAINPAL Pl
forfa gsw%ﬁwﬂwﬂ% fpnoip v 218 |I° "|ljvozmopill "PULAL JO UOKINGT .zm_%wﬂ.ﬁd “o._ﬂwﬁm%“wa M o.z&o .%V:B ozm.mao Mv=.6.Em .

= ~
300 SUL~DOF 07 J& 1902 07 2a0QD JYLWYL *353.4{ *N2M 98 Hap SL—opnIBUOT  *1)RON U GE " Hap QF—0PNIIVT =4
@I “@CN ‘JOONTIVHS STTAVHO Xi o)

=

(“IvAAINOI 10 JSTAL BATIN ININ)
‘1981 ‘AVIEC—ISVE VAVNVD ‘SOSAL TSI ‘NITUVHN IS “UALSIDTY TVOIDOTON0TLAN ATHINON




394

REMARKS ON TIIE ST. MARTIN, 1SLE JESUS, METEGROLOGICAL REGISTER
YOR APRIL.

gig}leit’c{&hcll'zsctl itk 030
owest, the 17th day ... e 29,12
Barometer ... ..... §3fonthiy Mean e m— 20.882
Monthly Range ... ... I B 1)}
%ﬁghc%b,t%hql ‘.".c)(’;]l‘. aay (‘.83 .'i
owest, the 1st da; ceanernes 1074
Thermoweter-..... .\J[onthly Mean y resansene 389.99
Monthly Range .- 55°.3
Greatest Intensity of the Sun’s Rays w 7793
Lowest Point of Terrestrial Radiation... reesesetennntennaeaananas 9°.1
Mean of Humidity .780

Rain fell on 9 days, amounting to 2.921 inches ; it was raining 60 hours and 42 minutes, and
was accompanied by distant thunder o 1 day.

Snow fell ¢+ 3 days, amounting to 11.68 inches; it was snowing 46 hours and 35 minutes.

Most prevalent wind, the N. E. by E.

Least prevalent wind, the N.

Most windy day, the 17th ; mean miles per hour, 22.53.

Least windy day, the 10th; mean miles per hour, 0.40.

Aurora Borealis visible on 7 nights.

The Electrical state of the Atmosphere has indicated moderate intensity.

Swallow Uirundo Bicolor, first scen 23rd day

Frogs Rana fontanalis, first seen 24tk day.

Wild Geese Anser Canadiensis, first seen passing N. W, 23rd day.

Song Sparrow Frangilla 3lelodia, first heard 4th day.

Thatcher’s Comet seen 29th.

REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
TOR MAY, 1861.

{,;{igh«':%l:,t %heoslét gay gg%g‘zg
owest, the 27th day 28.88:
Barometer ...... {I\‘Ionthly Mean 29.721
Monthly Range 1.849
{Iéghegt,t {,hezﬁ%llxl day Z?fé
west, the 2nd day
Thermometer .3 Nionthly Mean 51036
Monthly Range 4209
Greatest intensity of the Sun’s rays..cecceeeeescssensesenseenaes 8590
Lowest point of Terrestrial Radiation 39°3
Mean of Humidity 770

Raiu fell on 15 days, amounting to 8.642 inches; it was raining 49 hours and 32 minutes, and
was accompanied by thunder on 1st day

Most prevalent wind, W. S, W,

Least prevalent wind, N. N. W.

Aost windy day, the 7th day; mean miles per hour, 15.22.

Teast windy day, the 15th day 5 mcan miles per hour 0.01.

2 Solar Haloes were visible.

Aurora Borealis visible on 1 night.

The Electrical state of the Atmosphere has indicated feeble intensity.
Shad Alosa Prostabilis, fivst caught 30th day.

Amount of evaporation 2.93 inchs.

CORRECTIONS AND ADDITIONS.—In the May Nuwber of the Journal, page 301, line
4 from bottom,—for *“Gea. J. Brush, Professor of Miueralogy,” read * Professor of Mctal-
Turgy® In the present Number, page 328, add Zlelix concava and Planorbiss parvus
to the specics there cnuraerated ; and transpose the words * very common ™ (hine 8 from
bottom) to the end of the preceding tine.



