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NOTES OF A VISIT TO SCIENTIFIC SCHOOLS AND .
" MUSEUMS IN THE UNITED STATES. .
By Principal Dawsox, LL.D., F.R.S., &e.

Away from snow and frost, on the rail, rapidly sweeping
through New England villages with their snug homes and
busy factories, we approach the great western emporium, the
lesser London, the commereial capital of the ¢ greater Britain” of
the western world—already numbering its million and a half
of people, and rivalling old Loadon in all the higher and lower
phases of a city life. Our business is not with either its trade or
its gaiety. We have first to tell to such of its people as care
to know of such old world things, our story about ¢ Primeval
Torests,” and then to scrutinise, under the guidance of our friend
Dr. Newberry, the class-rooms, laboratories and museums of
Colunabia college, a workshop of mind, aiming to train young
men to that practical grasp of science which shall enable them to
apply its principles to the better extraction and working into
useful purposes of the dark treasures of mother earth. Columbia
College is a brick building in a quaint old: fashioned square,
once out of town, but overgrown by the rapid increase of the
great city, which swallows up farms, estates, and eountry houses
as if they werc mere morsels to its voracious appetite. The
building, which was intended for an asylum, forms three sides of a
quadrangle, and has many long narrow rooms well lighted by
windows in the sides. It is regarded as merely a temporary

Vor. I B No. 1.
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vesidence for the college, whose large endowment of nearly
$1,500,000 is being in great part retained by its trustees as a
basis for more extended operations than those of the present
« School of Mines.” Still it is well adapted to its use, and has
been admirably arranged. Three of its long roows, like the wards
of a hospital, but with tables and shelves instead of beds, are
fitted up as working laboratories in which a hundred and
twenty students may at once pursue qualitative and quantita-
‘tive analysis.  Another room In the basement is furnished
with furnaces and other appliances for assaying in the dry way.
Another is arranged for drawing, and there are several plainly
furnished but commodious class rooms. One of the rooms is
devoted to the collection of minerals, which is very neitly
arranged in flat cases, with abundant illustrations of erystalline
forms interspersed. Another contains the collections of geology
and paleontology, in great part consisting of the private cabinet
of Professor Newberry, and especially rich in the flora of the coal
period, and in illustrations of the ores and other economic pro-
ducts of America.

The staff of Columbia College consists of eighteen Professors,
lecturers, and assistants, representing the subjects of mineralogy,
metallurgy, chemistry, botany, mathematics, mechanies, physiecs,
geology and paleontology, assaying and drawing. Its course
extends over three years, and embraces the work necessary to
qualify for practical operations in mineral surveying, mining,
metallurgy and practical chemistry. Students are required on
entrance to pass an examination in algebra, geometry and trigono-
metry. Though it has been in operation on its present basis only
for a few years, it had in its last catalogue 109 students, the
greater part of whom, on attaining to the degree of « Engineer of
Mines”” or “Bachelor of Philosophy,” will go out as practical
workers in mines and manufactories. An important feature of
the course is that students are expected in the vacation to visit
mines and metallurgical and chemieal establishments, and to
report thereon and make illustrative collections ; while during the
session short excursions are made to machine shops and metal-
iurgical establishments in and near the city. It is probable that
Columbia College is little cared for or thought of by the greater

. part of the busy multitudes of New York; yet if a map of the
city were made on the principle of the missionary maps, but
illustrating the places where true industrial progress is heing pro-
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vided for, it would be a very white spot, though but a very sm'xll
one, in the great Babel.

From New York to New Haven is from a great city thh
small science to a small city in which science bulks relatively
larger.  On Christmas Day we looked in upon Professor Marsh,
almost buried among all that is richest and ravest in new scien-
tific literature and choice specimens, and enjoyed again the
genial look and kindly grecting of our friend Silliman, and
chatted for a little with the keen philosophic Dana, shattered
indced in health, but still growing inwardly in spirit. The
Sheffield Secientific School is a modern outgrowth of the old
University of Yale College; and originated in 1847 in the
organization of the ¢ Department of Philosophy and Arts”
under Professors Silliman and Norton, representing respectively
the subjects of Applied Chewistry and Agriculture. The
scheme scems to have been devised by the elder Silliman, and to
have had its birth in his private efforts in previous years to give
practical instruction to special students. This department was
maintained with moderate success for several years; butb at
length in 1860 Mr. Sheffield, a wealthy citizen of New Haven,
came forward to its aid with the handsome gift of a building and
apparatus valued at over $50,000 and a fund of $50,000 more to
endow Professorships of Engineering, Metallurgy and Chemistry.
This enlightened beneﬁlctlon at once placed the school on a
respect‘lble footing, and in 1863 it was further enlarged by the

application to its use of the share of the State of Oonnectlcut in
the large grants of land made by Congress in that year for
purposes of scientific education,—grants which have horne
similar good fruit in many other States. The Sheffield Sehool
will also be a large sharer in the benefits which the University
will derive from the great Muscum founded by Mr. Peabody, and
endowed by him with the sum of $150,000. The present
extremely valuable collections of Yale College are stored in
rooms of quite inadequate dimensions, and arc being rapidly
augmented apd improved. Prof. Marsh and Prof. Verrill alone
have vast stores of fossils, corals and other specimens, in base-
ments and cellars; and when the whole shall be arranged in Mr.
Peabody’s Huscum, Yale College will be inferior to few Academic
institutions in the world in regard to its facilities for teaching the
science of nature through the eye. A special collection in the
Sheffield School, very valuable and well worthy of study, is that
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of economic geology. It is admirably arranged, and gives at one
view an idea of nearly all the sources of the mineral wealth of
the United States from the Atlantic border to the Pacific.

The building of the Sheffield School is better than that of
Columbia College, though it is an old medical school adapted to
its present use; and the scope of the institution is wider, includ-
ing six distinet courses, any of which may be followed by the
student. These are: 1st, Chemistry and Mineralogy; 2ad, En-
gineering and Mechanies; 3rd, Mining and Metallurgy ; 4th,
Agricutture ; 5th, Natural History and Geology; 6th, A Select
Scientific and Literary Course. The class-rooms and laboratories
struck me as remarkably ingenious and peat in all their arrange-
ments, and combining in a great degree all possible contrivances
for the convenicnce of Professors and students. The bungling
and uncomfortable arrangements too often seen in Academic
rooms had evidently here been replaced by the exercise of some
engineering and mechanieal skill and contrivance, and by a com-
bination of lecture room and cabinet the means of iliustration
had been rendered estremely accessible. In token that the
Sheffield School is not altogether a school of mines looking down
into the bowels of the earth, its liberal founder has presented it
with an Equatorial Telescope, made by Clark, with an object
glass having an aperture of nine inches.” It is placed in a tower
constructed for it; and with a meridian circle and other instcu-
ments, enables students to learn all the work of a regular
observatory, as well as the operations of astronowical geodesy.
Any onc interested in the training of the young men of Canada
can scarcely avoid a feeling of envy in visiting such an ins. tution
as this, furnished with so many facilities for enabling the active
mind of youth to grasp all that is of practical utility or pro-
vocative of high and noble thought in the heaven above and in
the earth beneath. At this moment a Canadian Sheffield,
judiciously aiding any University having an adequate and per-
manent basis, would do more to promote the trade and mauufac-
tures of this country, and its scientific reputation, than can be
done by any other agency.

The faculty of the Sheffield School includes twenty-three
names, and its roll of students numbers one hundred and forty.

" Xt is scarcely necessary to say that several of the Professors at
Yale are active and successful original workers, and that the
place is not only an effective scientific sehool, sending out each
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year a large corps of trained men into the higher practical
pursuits conneeted with science, but also an important centre of
discovery and original investigation, further materials for which
are being constantly accumulated. More especially in geology,
mineralogy, paleontology, zoology and chemistry, are such men ag
Dana, Silliman, Marsh, Brush and Verrill adding to the stock of
knowledge for the whole world, as well as training their students.
And this one of the results in all cases of a well appointed and
efficient school of science.

Crossing the dark harbour of New York, cumbered with
cakes of ice; and rapidly rolling over flat New Jersey, interest-
ing for its curlous deposits of the grecn-sand of the old Cretaceous
Sea, now quarried as a manure, and to be seen in heaps green
almost as grass, by the roadside, we reach pleasant, quiet Phila-
delphia, in which among chief objects of interest to a scientific
traveller, are the collections of its old and useful Academy of
Sciences, a scientific workshop as vigorous in its age as any of its
more youthful rivals, though sadly in want of enlarged apart-
ments for its coliections, Hawkins had just been setting up here
the skeleton of the Hadrosaurus of the New Jersey green-sand, one
of the most portentous of those old reptiles of that Mesozoic
age, when the giant “tanninim” were the lords of creation. It
must have been a creature four-fifths reptile and the rest bird,
standing upright twenty feet in height, on two enormous legs
with three-toed feet, and an immense pillar-like tail, while its
small fore feet were used as hands to aid it in obtaining the
fruits or other vegetable substances on which it fed. It might
be described as a gigantic reptilian kangaroo with the toes of
a bird; and were it not for the actual bones proving that it had
existed, a zoologist would scarcely have the hardihood to
imagine such a creature in his dreams. We stand amazed
beside the skeleton of the Mastodon or the Megatherium, but
not with the fecling almost of disbelief in our senses excited by
the strange combination of characters in this wonderful animal,
which among other things shows how the apparent bird-tracks of the
Mesozoic rocks, or some of them, may have been made by biped
reptiles, strange and gigantic anticipations of the attitude of man
himself. As a companion, or rather a formidable enemy, to this
animal, Mr. Cope, who is studying these remains, showed me
portions of the skeleton of a gigantic carnivorous reptile of the
same age, with formidable teeth like those of Megalosaurus, and
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hooked eagle-like claws which must have been ten inches in
length. The collections of the Academy are of immense value,
and its Scientific Library is very complete, but it greatly lacks
room and light. Lfforts are now belog made to secure a better
building. Among other things it possesses an extremely valuable
and very complete collection of Awmerican skulls, which have
afforded materials to 3Morton, Wilson and Beigs for elaborate
investigations on the cranial characters of races, and which are
searcely yet exhausted as sources of information on this very
important subject.

Two works are now in progress in Philadelphia, which will be
of great value to students of American Paleontology. One is a
monograph on Awerican fossil mammals, by Leidy; the other a
monograph on American fossil reptiles, by Cope. One of these
is to be published in the Transactions of the Philosophical Society ;
the other in those of the Academy,—hoth active Societies and
fellow-workers in the cause of science.

Baltimore, though a queenly city, does not stand so high as
Philadelphia in scientific work. It has, however, its Academy
with 2 band of zealous naturalists, of whom Tyson, Morris and
Dalrymple were old friends, and others I was glad to meet for the
fivst time. The vicinity of the city presents a strange association
of old and new rocks, characteristic of that iine of junction of the
more reeent formations of the coast with old metamorphie rocks,
on which s0 many American eitics have been placed. In the
quarries near the town are gaeiss, hornblende schist and granite,
which have much of the aspect of Lauventian rocks, and accord-
ing to Mr. Tyson’s sections may be of that age. Lo a northern
visitor they are remarkable for the depth to which they have heen
decomposed by the weather. Similar rocks in Canada usually
present a hard polished surface, as if incapable of decomposition;
here there are many feet of *¢ votten rock ™ at the surface. The
causes may be: 1st, the more rapid waste of felspathic rocks
under a warmer climate and a larger rain-fall; 2nd, the want of 2
tenacious clay covering; 3rd, the absence of the great Noxthern
drift and its ice-striation and polishing. There does not seem to
be any evident difference in the composition of the rocks to
account for it. Amnother point of iuterest is the extremely red
colour of the sand formed from the decomposition of the horn-
blendic portions of the rock. The oxide of iron resembles
anhydrops peroxide in its colour; and the sand formed from it
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would give a very good red sandstone. Many ages of subaerial
decomposition of rocks like these, followed by rapid denudation,
would give red sandstone rocks like those which appear in so
many geological periods.

Among these ancient rocks, there appear beds of white, red and
dark gray clay. In the latter there are numerous trunks of trees
converted into lignite, and layers of nodules of carbonate of iron,
which are extracted in large quantities asan oreof the metal. It
appears that in the: lower beds of this formation well preserved
trunks of Cycads are found, and the whole are regar :d by
Mr. Tyson as possible representatives of the Wealden. In one of
the fossil trunks I observed a portion of charcoal perfectly repre-
senting the mineral charcoal which occurs under similar eon
ditions in the coal formation ; and in this comparatively modern
formation, deposited probably in a lagoon or estuary, the conditions
of deposition of the clay-ironstones of the coal-measures are per-
feetly reproduced.

The Peabody Instituteat Baltimore is a remarkable monument
of the generosity of a man celebrated for his princely munificence.
Mr. Peabody resided for some time in Baltimore, and, as an evi-
dence of his regard for its welfuare, he has presented to it the sum
of one million of dollars, for the establishment of an Institute, the
primary objects of which are stated to be—I1st, an extensive
library; 2ud, the delivery of lectures in science and literature,
and in connection with this the provisioa of prizes and medals for
competition in the high schools in the city; 3rd, an Academy of
Music, and 4th, a Gallery of Art. In pursuance of these objects
a plain but substantial and commodious building of white marble
has been erected, and a library of the greatest possible excellence
is rapidly being accumulated, while progress is being made in all
the other objects contemplated. The Institute is already, in its
Library, Lectures and Academy of Music, an inestimable boon to
the city, and must speedily have a marked effect on the interests
of literature and scicuce. A musewm is not at present contem-
templated ; but if not otherwise provided for, it would be a worthy
object to attempt, in such an institute, a representation at least of
the geology and natural history of the State, which might do
much to promote the development of its resources, as well as the
education of its voung men. The Provost, Mr. Morrison, is evi-
dently earnest and enthusiastic in the good work in which he is
employed, and the Librarian, Mr. Uhler, from his knowledg of
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Natural Seience, is specially fitted to take a practical view of the
seientific part of the Library, and to be of service in the organi-
zation of a Museum should this be undertaken.

Such endowments as this of Mr. Peaboly give to the United
States an enviable eminence among the nations of the earth, in
the promotion of popular culture and scientific progress. They
constitute an unmistakeable evidence of the wisdom of the early
American colonists in making provision for the general diffusion of
education, and they show that in the future this graat country is
destined to be unrivalled in its means, whether in books, appara-
tus, colleetions, or teachers, for the development of the greatest of
all the resources of mations—mind. Already it is outbidding
the old world in the markes of teaching labour, and of rare and
costly speeimens and books; and the growth, side by side, of its
wealth and culture, must accelerate this more and more.

More fortunate than the belligerent Southerners, I found means
to extend my peaceful raid into the heart of Washington itself;
which, in a seientific sense, is the Smithsonian Institution, and in
that of hospitality and kindly grecting, nowhere warmer than in
Prof. Henry and his family, Washington seems to have grown
and thriven on the war, but still presents the old contrast of mas-
sive and impressive public buildings with comparatively plain and
even mean private residences, a point in which it differs from all
the other great cities of America; but the reason readily appears
from a consideration of its political eircumstances. The Smith-
sonian Institution is cosmopolitan in its aims—its object being
“the increase and diffusion of knowledge among men.” This
object, as wisely interpreted by Prof. Henry, is not to promote local
cnds, but those in which the world is interested ; not to do that
which any one can profitably do, but that which, while important in
itself, cunnot be done by other means. Thus peculiar in its aims,
the Iustitution has to forego many tempting roads to popularity, yet
like other good things it seems to be popular in spite of itsclf
Practically, as the great current of science on this continent neces-
sarily rans much in the chanael of discovery in Geology and Natural
History, the work of the Tustitution lics much in this direction,
and no institutc in America has rendered more important aids to
the prosecution of Natural Science. Its collections, under the
skilful superintendence of Prof. Baird, are a marvel of system and
carcful arrangement ; and are open to the inspection and study
of naturalists from any part of the world ;"who are in some cases
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accommodated with rooms for their work as well as access to
speeimens.  Its publications have given to the world a great mass
of matter which would otherwise have been inaccessible to students.
Its facilities for intercommunication and exchanges between
scientific men, involving an immense amount of detail, have heen
of the utmost service, and its liberal disposal of duplicate speci-
mens has strengthened the hands of students and teachers far and
wide.

Prof. Henry and his assistants are at present giving much at-
tention to the collection of American antiquitics, and have accu-
mulated a very large and instructive assemblage of objects of
aboriginal art from all parts of the continent. The effort isa
wost importani one  America, with its modern stone age, must
cventually furnish the clue to the right interpretation of the
immense qrantity of facts as to the stone and bone age of Burcpe
now being accumulated, and of which the chronology is at present
g0 strangely, and even absurdly, exaggerated by the majority of
European archeologists.

It is a wide leap to pass from the arrow-heads and stone axes
of the Aboriginal Indians to the multitudinous inventions of the
modern Americans, but the transition is easily made by passing
from the Smithsonian to the noble white marble building designa-
ted by the humble name of Patent Office, and inspecting its
thousands of teet of glass cases crammed with machines and
models, ingenious and stupid, useful and uscless; but all monu-
ments of the many inventions of scheming minds. The Patent
Office is a vast and well arranged muscum of useful art, but its
cases are so numerous and so crowded with objects, that a non-
professional visitor is simply bewildered, and contents himself with
a general glance at the whole. In the lower hall there stands an
object suggestive in several ways. It is the marble statue of
Washington by Powers, sent during the late war by General But-
ler from Baton Rouge, in imitation, perhaps, of certain Generals
of ancient Rome and modern France, in their treatment of works
of art. Itisa fine figure, somewhatidealised perhaps, but giving
afar better conception of the temperament and aspect of the great
American General than the current portraits.

A very interesting collection, known as the Army Medical
Museum, has been formed in Ford’s theatre, the building in
which Lincoln was assassinated. It is a marvel of careful mount-
ing and preparation, and in this respect alone is well worthy of 2
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visit from any one interested in the best mode of exhibiting objects
in a museum. It is of great professional value; and indepen-
dently of this, it possesscs a melancholy iotevest in its profuse ex-
hibitions of the cifects of shot, shell and other implements of
destruction, on the poor human frame. Almost every conceiv-
able form of injury received in war is here exhibited by prepara-
tions, every one of which tells not only the history of a surgieal
case, but a tale of suffering and death. A strange commentary it
is on the humanity of a christian and ecivilized age to see these
beautifully fashioned and fitted human bones, splintered by the
rude violence of deadly missiles, and now mounted with all the
dainty skill of the anatomical preparator. In flab eases, where
they are much better ‘seen than as ordinarily arranged in wall
cases, are & few interesting American skulls—some of supposed
mound-builders of the West, others of rude Indian tribes, and a
few Mexican andiPeruvian.  One canrot fail to be struck, even on
a cursory inspection of these skulls, as well of as the larger series in
the Academy of Sciences in Philadelphiaand in the Smithsonian,
with such general views as the following;—1st. That there is
one prevalent and somewhat long-headed form of skull very gen-
erally distributed in America; 2ud. That there are occasional
and peculiar short-headed forms; 3rd. That some of the latter,
as well as some of the long and narrow forms, are the results of arti-
ficial compression; 4th. That the skulls of the more civilized races
are of a finer and more delicate type; 5th. That there is astrong
rescmblance between the ordinary Awerican forms and those of
the skulls of ancient and rude Evntopean and African tribes.
These are general truths which risc out of the mass of details
noticed by craniologists, and which are eminently suggestive as
to the relationships and affiliations of’ men. .

In leaving the museum I paused to look at two little glass
cases containing two modern mummies of Indian children, in ex-
cellent preservation. One is a Flathead child, its skull com-
pressed in the strange fashion of that tribe—its feet gathered up
to its chest, its shrunken frame carefully wrapped in cloth, and
on its breast bearing a necklace of beautiful Dentalium shells, the
most precious treasure of the west coast, mixed with a few glass
heads, perhaps almost as precious. The other isa Dakotah
child, in full dress, with neatly made coat and legeins, and
prettily worked mocassins, and @ broad collar of white and blue
beads and brass buttons neatly strung on leather. These, though



.
i

1869.] mUN1—GEOLOGY OF SOUTH-WESTERN ONTARIO. 11

quite modern, reminded me of the quantities of precious strings
of wampum ' laid up in some ancient graves of Indian babes in
British America, and which remain after the furs, no doubt
clothing the bodies, have decayed. A higher phase of our
humanity is represented by these remains than by the inventions
of the Patent Office—the love that survives the death of its
object, and which, in the absence alike of human philosophy and
Divine revelation, preaches with a foree stronger than sense and
mere reason, that the loved one ¢ is not dead but sleepeth,” and
will awake in another world, whither affection can follow it only
by decking its poor remains in the best robe and burying it with
the most costly treasures. Such faith in the Indian mother may
be very simple and ignorant; but it is surely a better and holier
thing than that cold skepticism which, while grovelling in a base
selfishness, looks up in its higher flights of reason and imagination
to tell us that man is but a better kind of brute, an agareeate of
blind material forces.

NOTES ON THE GEOLOGY OF SOUTH-WESTERN
ONTARIOQ.*

By T. SterrY HUNT, LL.D,, F.R.S,, of the Geological Survey of Canada.

The paleozoi: strata of the southwestern portion of the pro-
vince of Ontario (late Upper Canadw), are generally covered by
a considerable thickness of clay, which has made their study ex-
tremely difficult. During the last few years, however, numerous
borings have been made over a wide arca in this region, in search
of petroleum, and have disclosed many facts of geological interest.
By frequently visiting the localitics, and carefully preserving the
records of these borings, I have been enabled to arrive at some
Important conclusions as to the thickness and the distribution of
the underlying Upper Silurian and Devonian strata, to which I
now beg to call the attention of the Association.

The rocks of the New York series, from the Oriskany sandstone
to the coal, which are regarded as the equivalents of the Devonian of
the old world, were shown by Prof. James Hall, in 1851, to consti-
tute three natural groups. Of these, the first and lowest, some-

* Read before the meeting of the Ameriean Association for the Ad-
vancement of Science, at Chicago, August, 1868,
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times called the Upper Helderberg, and consisting of the Oriskany,
with its overlying Corniferous limestone (embracing the local sub-
division known as the Onondaga limestone) constitutes what may
be provisionally called the Lower Devonian. The second group
has for its base the black pyroschists known as the Marcellus
shale, followed by the Hamilton shale, with the local Tully
limestone, and terminated by another band of black pyroschist, the
Genesee slate ; the whole constituting what may be termed
the Middle Devonian. The third group, embracing the Portage
and the Chemung shales and sandstones, with the local Catskill
sandstone, makes the Upper Devonian. (**)

The black Genesce slate, according to Mr. Hall, is paleontologi-
cally related to the Iamilton slates, and by him included as part
of the Hamilton group, as recognized in the Geology of Canada.
Similar black slates, though thicker, less fissile, and interstratified
with greenish arenaceous beds, oceur at the base of the Portage
formation, marked by the remains of land-plants and of fishes
which characterize the Upper Devonian.  The black slates of this
horizon thus constitute, as it were, beds of passage. The
thickness of the lower and more fissile black beds, recognized
by Mr. Hall as belonging to the Hamilton group, is, according to
him, only tweoty-four feet at the eastern end of Lake Erie.

There exists in south-western Ontario, along the River St. Clair,
an area of several hundred square miles underlaid by black shales,
in the counties of Lambton and Kent, of which only the lower
part belongs to the Hamilton group. These strata are exposed in
very few localities, but the lower beds are seen in Warwick, where
they were, many years since, examined by Mr. Hall, in compary
with Mr. Alexander Murray of the Geological Survey of Canada,
and were by the former identified with the Genesee slate forming
the summit of the Hamilton group. They are in this place,
however, overlaid by more arenaceous beds, in which Prof. Hall
at the same time detected the fish remains of the Portage
formation. The thickness of these black strata, as appears from
a boring in the immediate vicinity, is fifty feet, bencath
which are met the gray Hamilton shales. A similar section
occurs at Cape Ipperwash or Kettle Point in Bosanquet, on Lake
Huron, where bands of alternating greenish and black arena-

(*) James Hall, in Foster & Whitney’s Geology of Lake Superior, ii,
336.
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ceous shales, holding Calamites, are met with. They strata
also were recognized by Mr. Hall, who examined them, “as
belonging to the Portage formation ; and abound in the large
spherical calcareous concretions which occur at the same horizon
in New York. The entire thickness of the black shales at
this point has not been determined, but in numerous borings
throughout the region under notice, they are easily distinguished
both by color and hardness, from the soft gray Hamilton
shales which underlie them. At Corunna, near Sarnia, a thick-
ness of not less than 213 feet of hard black shales, interstratified
towards the top with greenish sandstone, were met with. In the
northern part of Enniskillen, ncar Wyoming, they are about fifty
feet in thickness ; at Alvinstone, eighty feet ; in Sombra, on the
Sydenham river, 100 feet, and in two borings in Camden, 146 and
200 feet. A little to the north of Bothwell, on the Thames,
their thickness was found to be seventy-seven feet, while south-
ward, along the shore of Lake Erie, about sixty feet of the hard
black slate overlie the soft gray Hamilton shales.

From these, and a great many similar observations, which are
detailed at length in the Report of the Geological Survey of
Canada, published in 1866, it has been possible to determine with
considerable accuracy the distribution of these black strata
beneath the thick covering of clay which conceals them through the
greater part of the region. It being impossible, under the
circumstances, to distinguish between that lower portion of the
black strata which belongs to the Hamilton group or Middle
Devonian, and the overlying Portage formation, the whole of these
strata, down to the summit of the soft gray shales, are included
with the Portage. In Michigan, according to Prof. Winchell, the
whole thickness of the Portage (Huron) group, as just defined,
including twenty feet of black shale at its base, is only 224 feet,
which are represented in Ontario by 200 feet on the Sydenham
river, and by 213 feet at Corunna on the St. Clair. Yet, Prof.
Winchell, for some reason, doubts the existence of the Portage
formation in Ontario.

The Hamilton shale, which in some parts of New York attains
a thickness of 1,000 feet, but is reduced to 200 feet in the
western part of the state, consists in Ontario chiefly of soft gray
‘marls, called soapstone by the well-borers, but includes at its base
a few feet of black beds, probably representing the Marcellus
shale. It contains, moreover, in some parts, beds of from two to
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five feet of solid gray limestone, holding silicified fossils, and
in one instance impregnated with petroleum, characters which, but
for the nature of the organic remains, and the underlying marls,
would lead to the conclusion that the Lower Devonian had
been reached. The thickness of the Hamilton shale varies
in different parts of the region under consideration. From
the record of numerous wells in the south-eastern portion, it
appears that the entire thickness of soft strata between the
Corniferous limestone below and the black shale above, varies
from 275 to 230 fect, while along the shore of Lake Erie, it
is not more than 200 feet. TFurther north, in Bosanquet, beneath
the black shale, 350 feet of soft grayshale were traversed in
boring, without reaching the hard rock beneath, while in the
adjacent township of Warwick, in a similar boring, the underlying
limestone was attained 396 feet fiom the base of the black shales.
It thus appears that the Hamilton shale (including the
insignificant representative of the Marcellus shale at its base)
augments in volume, from 200 feet on Lake Krie to about
400 feet near to Lake Huron. Such a change in an essentially
calcareous formation, is in accordance with the thickening of the
Corniferous limestone in the same direction.

The Lower Devonian in Ontario is represented by the Corni-
ferous limestone, for the so-called Onondaga limestone has not
been recognized, and the Oriskany sandstone, always thin, is
in some places entirely wanting. The thickness of the Corni-
ferous in western New York is about ninety feet, and in south-
eastern Michigan is said to be not more than sixty, although it
inereases in going northward, and attains 275 feet at Mackinaec.
In the townships of Woodhouse and 'Wownsend, about
seventy miles west from Buffalo, its thickness has been found to-
be 160 feet, but, for a great portion of the region in Ontario
underlaid by this formation, it is so much concealed that it is not
easy to determine its thickness. In the numerous borings which
bave been sunk through this limestone, there is met with nothing
distinctive to mark the separation between it and the limestone
beds which form the upper part of the Onondaga Salt-group
or Salina formation of Dana, which consists of dolomites,
alternating with beds of a pure limestone, like that of the Corni-
ferous formation. The saliferousand gypsiferous magnesian marls,
which form the lower part of the Salina formation are, however,
at once recognized by the borers, and lead to important con-
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clusions regarding this formation in Ontario. In Wayne county,
New York, the Salina formation has a thickness of from 700
to 1,000 feet, which, to the westward, is believed to be reduced
to less than 300 feet, where the outerop of this formation, crossing
the Niagara river, enters Ontario.

At Tilsonburg, ninety miles west from Buffalo, borings
have shown the existence of the Corniferous limestone directly
beneath about forty feet of clay, while two miles to the south-west
it is overlaid by a few feet of soft shales, probably marking
the base of the Hamilton. From a depth of 100 feet in the
limestone, at Tilsonburg, a flowing well was obtained, yielding an
abundance of water, and a considerable quantity of petroleum,
This boring was subsequently carricd 854 fect in the rock, which
at that depth was a dolomite. Numerous specimens from
the upper 196 feet were of pure non-magnesian limestone ; but
below that depth dolomites, alternating with pure limestones,
were met with to the depth of 854 feet, from which salt water wag
raised, marking, it is said, from 85° to 50° of the salometer.
The well was then abandoned. 'We have here a boring traversing
854 feet of solid strata, from what was, probably, near the summit
of the Corniferous, without reaching the marls which form
the lower part of the Salina formation.

In a boring at London, where the nresence of the hase of the
Hamilton was marked by about twenty feet of gray sheles,
including a band of black pyroschist, overlying the Corniferous,
600 feet of hard rock were passed through before reaching
soft magnesian marls, which were penetrated to the depth of
seventy-five feet. Specimens of the boring from this well,
and from another near by, carried 300 feet from the top of the
Corniferous, show that pure ¥mestones are interstratified with the
dolomites to a depth of 400 feet. At Tilsonburg a pure
limestone was met with at 524 feet from the top.

At St. Mary’s, 700 feet, and at Qil Springs in Enniskillen, 595
feet of limestone and dolomite were penetrated, without
encountering shales, while in another well near the last, soft shaly
strata were met with at about 600 feet from the top of the Corni-
ferous limestone, there overlaid by the Hamilton shales. I{ thus
appears that the united thickness of the Corniferous formation and
the solid limestones which compose the upper part of the Salina
formation, is about 600 feet in London and Enniskillen, and
farther eastward, in Tilsonburg and St. Mary’s, considerably
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greater, exceeding by an unknown amount, in these localities, 854
and 700 feet. The Corniferous at its cuterop in Woodhouse,
twenty-five miles to the east of Tilsonburg, measures only
160 feet thick, so that there isevidently, in the localities just men- |
tioned, a great increase in the volume of the Salina formation
from the 300 feet observed in western New York. At Goderich,
on Lake Huron, the thickness of this formation is much greater.
Here are found non-fossiliferous strata, having the character
of the so-called Water-lime beds, which belong to the summit
of the Salina formation, and are immediately overlaid by
fossiliferous strata belonging to the Corniferous formation.
At this point a boring in search of petroleum penetrated not less
than 775 feet of solid white, gray and blue limestones, chiefly
magnesian, with occasional thin beds of sandstone. Below this
depth the strata consisted chicfly of reddish and bluish
shales, with interstratified beds of gypsum, sometimes ten feet in
thickness. After the 164 feet of these, rock-salt was met
with, interstratified with clay, through a distance of forty-one
feet, beneath which the boring was carried five feet in a solid
white limestone, probably belonging to the underlying Guelph
formation. We have thus, for the entire thickness of the Salina
formation at Goderich, 980 feet, of which the upper 775 are hard
strata, chiefly magnesian limestones, and 205 feet gypsiferous
and saliferous shales. Several wells since sunk in this viciuity,
one of them twelve miles to the south-westward, have given almost
identical results, including the mass of rock-salt” at the base.
These borings now yield, by pumping, a copious supply of brine,
nearly saturated and of great purity, so that this newly discovered
saliferous deposit has alrcady attracted the attention of salt
manufacturers, both in Ontario and New York. A detailed
description of the first well, with an analysis of the brive, will be
found in the Geological Report for 1866, already referred to.

Brines are said to have been met with at this harizon in
Michigan, where the formation will probably be found to have a
much greater thickness than that hitherto assigned to it.

It thus appears that the Salina formation, after being reduced
to less than 300 feet at the Niagara river, again assumes, to the
north-westward, a thickuess of nearly 1,000 feet, and becomes
once more salt-hearing, as in the State of New York. The in-
creased thickness of the formation, in these two regions, connect-
“ed with accumulations of salt at its base, would seem to point to



1869.] HUNT—GEOLOGY OF SOUTH WESTERN ONTARIO. 17

ancient basins, or geographical depressions in the surface of the
underlying formation, in which were deposited these thicker por-
tions. The existence of these Upper Silurian salt lakes, whose
evaporation gaverise to the rock-salt, gypsum and dolomite of the
Salina formation, shows a climate of great dryness to have then
prevailed in this region. A similar conclusion is to be drawn
from the more or less gypsiferous dolomites of the Calciferous and
Niagara formations, the magnesian limestones at other horizons,
and the gypsum and salt deposits of the Carboniferous period,—
leading us to infer a very limited rain-fall over the north-eastern
portion of this continent, throughout the Paleozoic period.

In this connection, a few remarks with regard to the horizon of
the petroleum which issues from the Devonian rocks of Ontario,
may not be out of place. In opposition to the generally received
view, which supposes the oil to originate from a slow destructive
distillation of the black pyroschists belonging in the middle and
upper divisions of the Devonian, I have maintained that it exists,
ready formed, in the limestones below.*—In addition to the well
known fact of its frequent occurrence in the Corniferous lime-
stone, I have cited the observations of Eaton, Hall and myself,
as to the existence of both solid and liquid bitumen in the Niagara
limestone, and even in the massive beds of the Hamilton. A
remarkable exawple is afforded in the oleiferous beds of the
Niagara formation in the vicinity of Chicago, 1 and still another
in similar strata belonging to the Lower Helderberg period, in
Gaspé.. The deep borings already mentioned in Tilsonburg, St.
Mary’s and Enviskillen, showed in each case small quantities of
petroleum in strata of the Salina formation, and the same was
observed at considerable depths in the Goderich well already
deseribed. )

Apart from the chemical objections to the view which supposes
the oil to be derived from the pyroschists above the Corniferous
limestone, it is to be remarked, that all the oil wells of Ontario
have been sunk along denuded anticlinals, where, with the excep-
tion of the thin black band sometimes met with at the base of the
Hamilton formation, these so-called bituminous shales are entirely
wanting. The Hamilton formation, moreover, is never oleiferous,

* Canadian Naturalist, June, 1861, and Silliman’s Journal, March, 1863

t It is proposed to give, in a subsequent communication, the results
of an examination of this remarkable limestone.

Vor. 1L C No. 1.
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except in the case of the rare limestone beds already referred to,
which are oceasionally interstratified. Reservoirs of petroleum
are met with, both in the overlying quaternary gravels and in the
fissures and cavities of the Hamilton shales, but in some cases the
borings are carried entirely through these strata, into the Corni-
ferous limestone, before getting oil. Among other instances cited
in my Geological Report for 18G6, may be mentioned a well at
Oil Springs, in Enniskillen, which was sunk to a depth of 456
feet from the surface, and seventy feet in the solid limestone
beneath the Hawmilton shales, before meeting oil, while in adjacent
wells supplies of petrolenm are generally met with at varying
depths in the shales. In a well at Bothwell, oil was first met
with at 420 feet from the surface, and 120 feet in the Corniferous
limestone, while a boring at Thamesville was carried 332 feet, of
which the last thirty-two feet were in the Corniferous limestone.
This well yielded no oil, until, at a depth of sixteen feet in this
rock, & fissure was encountered, from which, at the time of my
visit, thirty barrels of petroleum had been extracted. At Chat-
ham, in like manner, after sinking through 294 feet of shales, oil
was met with at a depth of fifty-eight feet in the underlying
Corniferous limestone,

We also find oil-producing wells sunk in districts where the
Hanmilton shale is entirely wanting, as in Maidstone, on the shore
of Lake St. Clair, where, beneach 109 feet of clay, a horing was
carried through 209 feet of limestone, of which the greater part
consisted of the Water-lime beds of the Salina formation, overlaid
by a portion of the Corniferous. At a distance of six feet in the
rock a fissure wag struck, yielding several barrels of petroleum,
Again at Tilsonburg, where the Corniferous limestone is covered
only by quaternary clays, natural oil springs are frequent, and,
by horing, fissures yielding petroleum were found at various
depths in the limestone, down to 100 feet, at which point a flow-
ing well was obtained, yielding an abundance of water, with some
forty gallous of oil daily. The supplies of oil from wells in the
Corniferous limestone are less abuudant than those in the over-
lying shales, and even in the quaternary gravels, for the obvious
reason that both of these offer conditions favorable to the reten-
tion and accumulation of the petroleum escaping from the
limestones beneath.

The presence of petroleum in the Lower Silurian limestones,
and their probable importance as sources of petroleum, was first
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pointed out by me in 1861. The conditions under which. oil
occurs in these limestones in Ontario are worthy of notice, inds-
much as they present grave difficulties to those who maintain
that petroleum has been generated by an ‘unexplained process of
distillation going on in some underlying hydrocarbonaceous rock.
Numerous borings in search of oil on Manitoulin Island, have
been carried down through the Utica and Loraine shales, but
petroleum has been found only in fissures at considerable depths
in the underlying limestones of the Trenton group. Thesupplies
from this region have not hitherto been abundant, yet from one
of the wells just mentioned, 120 barrels of petroleum were
obtained. The limestone here rests on the white unfossiliferous
Chazy sandstone, beneath which are found only ancient erystalline
rocks, so that it is difficult to avoid the conclusion that this lime-
stone of the Trenton group is, like those of Upper Siluriar and
Devonian age, already noticed, a true oil-bearing rock.

In concluding these observations on the geology of Ontario, it
may be remarked that throughout the south-western counties, the
distribution of the Middle and Upper Devonian rocks has been
determined almost wholly from the results of borings undertaken
in search of petroleum. From these it appears that the wide
spread of these rocks in this region is connected, first, with a
transverse north and south synelinal depression, which traverses the
peninsula, and has been noticed in the Geology of Carada, p. 363,
and secondly, with several small undulations, running north-east
and south-west, on the north west side of the anticlinal of the
Thames; which is a prolongation of that passing by Cincinnati,
and may be regarded as part of the main anticlinal of the great
axis of elevation which divides the coal field of Pennsylvania from
that of Michigan.

The Devonian rocks are found, in the region under considera-
tion, at depths not ooly far beneath the water-level of the adja-
cent lakes of Erie and St. Clair, but actually below the horizon
of the bottom of those shallow lakes. Thus at Vienna, in Bay-
ham, at a point said to be about forty feet above the level of Lake
Erie, the underlying rock was met with beneath 240 feet of clay,
whilg, at Port Stanley, twenty feet above the lake, the Hamilton
shale was struck beneath 172 feet of clay, and at the Rondeau,
just above the level of Lake Erie, the clay was 104 feet thick.
A similar condition of things exists on the south side of the lake,
at Cleveland, where no rock is encountered at a depth of 100 feet



20 THE CANADIAN NATURALIST. [March

below the water-level. Again in Sombra, on the banks of the
Sydenham river, which is very little above the level of Lake St.
Clair, a well ten feet above the river passed through 100 feet
of clay before meeting the black shales of the Portage group,
while in Maidstone, on the shore of Lake St. Clair, and a very
few feet above its level, 109 feet of clay were found overlying the
Corniferous limestone. The greatest depth of Lake St. Clair is
searcely thirty feet, and that of the south-western half of Lake
Erie does not exceed sixty or seventy feet, so that it would seem
that these present lake basins have been excavated from the
quaternary clays which, in this region, fill a great ancient basin,
hollowed out of the paleozoic rocks, and including in its area the
south-western part of the peninsula of Ontario.

ON THE CHOICE OF A MICROSCOPE.
By J. Barer Epwarps, P.ILD., F.C.S.

Much escellent advice has been given in English scientific
periodicals on this subject. Meanwhile manufacturers have been
improving the instrument in many respects, and probably a larger
class now exists who desire assistance in the choice of a Mieros-
cope than could be found 20 years ago, when the variety of choice
was less embarrassing.  Sinee that period,—when the Exhibition
of 1851 proved the superiority of our leading English makers
over their foreign competitors—great improvements have been
introduced and a large varicty of forms have been strongly
recommended as possessing peculiar advantages, such as the
clegant light tube frame, and magnetic stage of Mr. Ladd, the
solid body and elliptical stage of Mr. Pillischer, the useful and
cheap instruments of Mx. Highley, and the Universal Microscope
of Smith & Beck.  These varieties are, however, rather cusious
and ingenious than desirable, and must be left to individual taste
to select. T shall not, therefore, dwell upon their peculiar excel-
lences, but deseribe only such general typical forms as may
probably bo obtained or easily procured in this country; and I
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shall address my remarks according to the probable rcquu‘ements
of my readers, as:—

1st. Young beginners.

2und. Professional students.

3rd. Advanced students or Naturalists,

4th. Professors or wealthy amateurs.

I recommend the beginner to choose a light, portable but
steady instrument with a good open stage and low powers. Let
his first object be to prepare and mount objeets and let him confine
himself to those adapted for his instrument, such as organs
of plants and insects, sections of wood and bone, ete. Let his
first book be ‘¢ Half hours with the Microscope,” and when he
has mastered this, let ¢ Carpenter on the Microscope’ be his
constant work of reference. Now for the instrument to be
chosen :—

The compound body should have two eye-pieces and two object
glasses, the range of power should be from 25 to 250 diameters.
The body should have two adjustments—coarse by rack work
and fine by lever—the stage as free and open as possible, the
hole not less than 1 inch in diameter. The body should hinge
upon its centre so as to balance into a favorable position for
the sitter, and the mirror be both plane and concave. The bull’s
eye condenser should be on a separate stand, and a stage foreeps
and live box are necessary additions. This, in a box with lock
and key, is worth from $15 to $20.

Nothing less than this is worth calling a ‘ Microscope,” and
with such an instrument as this a large variety of objeets may
be mounted and good work done. The round boxed French
Microscopes are mere toys, and no perpendicular Microscope will
advance the student in the knowledge of the science for reasons
which will bereafter appear. Should your local opticians not be
able to fulfil all the conditions of the above instrument, I advise
you to order a ¢ Society of Arts prize Microscope,” from ‘ield
& Son or from S. H. Parkes, Birmingham. Either firm will
supply for £3 3s. a good useful instrument, giving full value for
the money. To the professional student I should recommend
something better than the above, both in stand and powers. The
student’s Microscope, made by Mr. Pillischer, New Bond S,
London, price £5,is the best and cheapest I know of this class.
It consists of a good steady well finished brass stand, the body
tube serewing off 50 as to pack into a small case. Two eye pieces
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and a compound object glass—divisible into 1 in., % in. and }in.
powers—giving a range from 40 to 400 diameters. An opaque
condenser on separate stand, stage forceps and live box are also
packed in a weat mahogany box with lock and key. A polari-
scope is added for £2 extra and the whole is a thoroughly good
working instrument. I have used one for years as an extra
laboratory instrument, and have been well satisfied with a large
number which I have examined and recommended to students.

Similar instruments for about the same price may be obtained
from J. B. Dancer, Manchester, or Abraham & Co., Liverpool;
but in the choice of such an instrument T call the attention of
the student to certain requirements :—

1st. Steadiness of the instrument combined with inclined
vosition. .

2ndly. Correction and definition of object glasses.

3rdly. Enlarged field of view.

4thly. Free stage movement.

5thly. Good illumination above and below the stage.

Gthly. Smooth rack work adjustments.

A few words on each of these points may be useful to the
inexperienced.

The steadiness of your instrument and of the table or floor
upon which you are workiug is essential to accurate observation,
round stands arc generally unsteady, and the tripod should there-
forc have the preference. Inclination of the Microscope has a
tendency to increase any vibration, but it is a valuable motion
which the student’s Microscope should always possess. The
uprigh* position is not only fatiguing, but a source of error
from the spees which float upon the watery humour of the eye
and collect over the pupil, disturbing correct vision. Al perpen-
dicular stands should therefore be rejected by the student, and
for prolonged work the Microscope should be inclined at the
most convenient angle for the height of the sitter.

The definition of the object glasses is the test of their value.
Probably the student must take them on the fuith of the manu-
facturer; but if he has the judgment to select, he will give the
preference to the glass which in its highest power will give him a
good stereoscopic view of a raised object such as the pollen of
mallow or hollyock, and which will define the markings upon starch

- granules, such as arrowroot and tous les mois, without coloured
fringes or distortion of the forms; at the same time it is desirable
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to have as much light and as large a field of view as possible, and
plenty of room upon the stage, to manipulate or dissect an upject
laid upon it.

The student can never be satisfied with mounted objects, he
must dissect a tissue, a flower, or an inseet upon the stage, and
educate hishand to work his delicate mounted needles, (which look
under the powers like flag-staffs),—with the greatest precision and
nicety. This eannot readily be done with a contracted stage.

The illumination of the object above and below the stage, in
the absence of costly apparatus, may be skilfully accomplished
provided only that the stage is thin and the aperture large.
Obligue light may be obtamed by direct lamp light or by the
opaque condemer 50 as to give the most delicate effects.

Lastly, a rack work adjustment is always to be preferred to a
sliding one, and the opaque condenser is most useful on a separate
stand.

Thoroughly worked and studied, the instrument X have
deseribed wili fulfil all the requirements of the medical student
and practitioner; but the instrument implies work, study, and
perseverance, and is not designed to be a mere library ornament.
I am aware that in many English and Scotch Schools of Science,
German and French Microscopes are imported for the use
of medical students and recommended for excellence and
cconomy, and no doubt Chevalier, Oberhauser, and Nachet turn
out excellent work at a moderate cost. Yet I prefer the build of
the English instrument, especially for room upon the stage and
good rack movements. Dr. Lawrence Smith’s inverted Micros-
cope as made by Nachet, is however a very excellent form of
working instrument, and with many useful accessories, is sold at
the moderate price of £14 sterling.

Now I shall address the advmced student, the Naturalist:
who says perhaps « I have deferred getting a Microscope until I
conld afford a real]y good one, and I should like to add to a first
rate stand, various powers and accossories as I can afford or
happen to meet with them.” While I sympathise with these
views and acknowledge that this was the plan upon which I started
in 1851, yet I thiuk upen the whole it is not the wisest one, espe-
cially if it should delay, even for a single year, the possession of
an instrument which you can call your own. Not that I regret
it in my own case, for I regard with peculiar pleasure the big
baby which has grown up under my parental caxe for 18 years. It
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has been altered and adapted and improved in almost all its parts,
but like our growing selves there it is, the good steady well
finished stand of Pillischer, No. 2, first-class. I have learned
a great deal in pursuit of improvements upon the instrument, and
though probably, it has proved the most expensive way of pro-
cedure, yet I feel grateful for the experience it has brought me
during the process.

But of late years the requirements of the Naturalist have been
so well studied by the leading English manufacturers, that every
essential is comprised in moderately priced instruments. Amongst
these, I'should select for 2 friend a Smith & Beck’s popular Micro-
scope. I have had several through my hands on the way to
friends to whom I have recommended them, and I have been
more than satisfied with their excellency. The stand and the
powers are alike deserving of the highest praise.

The stand is of peculiar construction, having a hinged or fold-
ing foot attached to a triangular base, with studs to fix the
instrument steadily in the perpendicular position for dissection,
three positions of inclination for the sitter, and the horizontal for
drawing or for direet illumination. Tt has excellent rack work
and lever adjustments, and muy be fitted with all the modern
valuable accessories for varied illumination. With 1 in. and } in.
object glasses, 2 eye pieces, concave mirror and condensing lens,
diaphragm, stage forceps, glass plate and pliers, in mahogany
case, this instrument is sold at £10 sterling.

‘The same, with Wenham’s binocular, 3 object glasses, 2 in.,
1 in. and } in., two sets of eye pieces, ete., etc., £15.

The whole complete, with binocular arrangement, Licberkuhns,
dark wells, acromatic condenser, parabolic reflector, polarizing
apparatus, camera lucida, micrometer, live box, zoophyte trough,
and an excellent 3th objective, £25 sterling.

I should strongly advise any friend who was tired of a plain
instrument, and who wished to get some of these charming acces-
sories, to sell it, and invest in the above very complete set, and
I am surc if he works the instrument thoroughly he need not envy
the happy possessor of a “ first class Microscope,” three times its
value.

T must now, in accordance with my plan, address myself to the
fortunate man who wants a ¢ first class instrument,” or who,
having a good stand and glasses wi hes to know what he should
add thereto. To the first I would say, you may, with equal
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confidence, purchase from the three great makers, Ross; Smith &
Beck, or Powell & Lealand, and you will probably be equally
satisfied with your instrument. For portability and extreme
neatness and perfection you may prefer Powell & Lealand’s stand.
For rare excellence and brillianey of illumination you may prefer
Ross’s lenses, and for general excellency and ready adaptation
of accessories, you may give the palm to Smith & Beck. But the
difference is one of taste rather than excellence when all are so
good and about equally costly. I must say I have a strong
leaning towards the Binocular, the best effects of which I
have seen in those made by Smith & Beck, and T do not think
their first class Binocular Microscope has been surpassed.

As great weight is to be avoided, I should prefer the second
sized stands of either of these makers to the largest, and the cost
of a complete instrument would be about :£60 sterling.

I have a word to say to my friend who is already supplied
with a Monocular instrument, and it is to the effect that a good
Binocular becomes a necessity to the man who has studied its
value, and therefore I would advise him to add this great improve-
ment to his instrument, which will cost about £3 sterling.

This is not a mere luxury or toy but an agent of research of great
value, in addition to which it possesses the great recommendation
of relieving the strain upon the vision which has so often seriously
affected the eyes of microscopists. By its aid prolonged inves-
tigation can be carried on without fatigue.

With regard to the discussions which have been carried on in
the highest circles of the science in respect of the value of extreme
apertures in the object glasses of high power, and the comparative
defining power of such glasses as the v, ¥, ¥, and %, I must
say that my experience leads me to rely on the general excellence
of the glass rather than upon its angular aperture. Comparing
a very fine 5 (which is more properly a ¥%) of Smith & Beck
with a v made some years ago by Mr. Ross, senr., which he con-
sidered the finest ¥» he had ever made, I have been unable to
chose between them. The latter has much less angle of aperture,
but such brilliancy and excellency of definition that it appears to
me to leave nothing to be desived, and I have yet to meet with
the object glass at all arival to it. Again I have worked with an
¥ of Smith & Beck which seemed perfection and was of very easy
manipulation. I think a man who has a first rate glass whether
it be %, +%, ¥, or 1., may be well content. But I never yet saw
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a }in. ora %, or a ¥ (although wonderful for excellence and defini-
tion in their way) which would come up to the analytical standard
of these high powers.

Finally, I may say that I have never seen any French combina-
tions above  in. worth much. French opticians produce high
powers but a good English quarter will surpass them altogether.
Mere amplification is of no benefit in the microscope without
corresponding definition. I entertain also a decided prejudice
against a ¢ thin skinned” glass. That is, one whose corrections
require the utmost nicety for the refraction of glass covers. Ia
my experience I have not found these.the best glasses, and all
other things being equal I would reject a glass which was too
particular.  Perhaps the class of work upon which I have been
engaged (crystals and tissues in fluid) has given me a strong
bias, but it is one which becomes strengthened by time, and which
the following incident will illustrate. Having a good Ross 3
and §, I wrote to Smith & Beck asking them to make for me a
student’s }, corrected to go through an ordinary round test tube.
They sent me a glass so corrected, for which they charged
£2 15s., one half the price of Ross’ quarter with the adjustments.
I found it in every respect an excellent power. It would go
through the back of the slide and show the markings on a pleuro-
sigma hippocampus or formosum, just as well as through the thin
glass. Tt would dip into a water cell, and for no purpose for
which I ever wanted a } in. did I find it deficient. Again, when
I acquired my old Ross’ 7 I had a fashionable new Ross’ 3, 162°
angular aperture in my possession. I found by frequent com.
parison that in the former glass I had not only a higher power
with better definition, but also a glass muck easier to work, so I
parted with my fashionable friend and held on to my second
treasure. I would therefore counscl my friends who wish for
satisfactory high powers, not to follow the fashion, but to give the
preference to glasses of deep penetration and gcod definition, and
which work without very nice adjustment.

In conclusion, I would take exception to the remarks of Mr.,
Plumer at the close of an excellent article on this subject in the
Microscopic Journal, N.S., Vol. 4, page 167, viz., that his readers
“may reap by a short and royal road, all the benefits that it had
cost him years to acquire.” I must confess my disbelief in this
/‘royal road.”  The royal road to microsconic or to all other
science is comprised in three words—work, work, work. More-
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“over, it is open to a doubt whether 2 man who starts.as a Micro-
scopist with a perfect instrument and all accessories, will ever
become an accomplished manipulator. Hisroyal road will probably
be too easy to call his skill into exercise, and he may be outstript,
in the race by the student who, with a plain stand and good
glasses, has had to exercise his ingenuity in the illumination of
objeets with the simple mirror and bull’s eye condenser. The
pleasure and satisfaction derived from a study of the instrument
itself, more than repays the laour expended thereon, and is a
necessary element in a sound Microscopic education.

ON THE COLEOPTERA OF THE ISLAND OF
MONTREAL.

By A. S. RITCHIE.

The list of Coleoptera appended to this paper, has involved
considerable labour, mostly on account of the bulkiness of the
nomenclature, a prevailing fault in this as in most other branches
of Natural History. Calling the same species by many names;
leads to great confusion ; some of these insects have as many as
six or seven synonyms.

I am indebted to Dr. Leconte, and to Dr. Horn, of Philadel-
phia, for their very kind assistance in the preparation of this list.
Leconte’s classification of the beetles of North America is the
most authentic known to me for the simple reason that all his
species are named from some special characteristic, as, structure,
habits, or food, and not on tradition. His classification has there-
fore been adopted. The few remarks: I propose to make on the
Colcoptera of Montreal may be set forth under the heads of
Nomenclature, Classification, and general remarks on the several
families.

NoMENCLATURE.—Insects are named from specific or generic
characteristics of structure, or colour, from the particular food
they live on, or from some other material characters—so that they
may be readily identified. The confusion which often arisesfrom
S0 many names, may be illustrated by an example. OQlivier finds
an insect about the year 1789, and after describing it, calls it
Leptura Vittate ; Kirby finds the same species about 1828, and
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he calls it Leptura semivittata ; finally, Germar about 1834 has
another alias for the same species, Leptura Abbreviata. These
names are all very good in their way, the creature may be known
by any one of them,—but why change the original? The name
given by the person who first described the species, certainly has
the preference, provided the insect can be identified byit, and should
be the only one retained. Nor does the trouble end here; you
may look over the drawers of fifty cabinets of insects without find-
ing any two of them to agree, as to what is the correct name for a
particular species.

It would be a great matter if something could be done towards
having an uniform nomenclature for Canadian insects.

The list contains twenty-nine families, one hundred and fifty-
two genera and two-hundred and forty-eight species, collected
chicly on the Island of Montreal; all not collected here, are
marked in the margin.

CrasstricATION.—Entomologists and systematists have in-
sisted on one or two peeculiar characters, which they consider to
be of primary importance and value, as the basis of classification.
Swammerdam contended, that in the early, or preparatory
states of an insect was to be discovered the solution of its natural
position. His system was called the ¢Metamorphotic.”
Linneeus considered that in the structure of the wings, lay
the basis of classification. His system was called the
¢ Alary.” TFabricius accepted neither of these views; and on
the structure of the organs of the mouth created his system.
His system was called the ¢Maxillary.” Latreille, not
konowing which to prefer, formed a fourth, combining the
three, which he called the Eclectic.” The ¢ Septenary
gystem” is one which is followed by some to a great extent.
According to this theory, “in every group of seven, whether
the group be large or small, one of the seven is central, and
the other six surround it and are each connected with it.”
All entomologists at the present dwy agree with these various
systems to a certain extent as invaluable guides to classifica-
tion. Tieconte’s classification comprises ten orders; this appears
to be the most natural division. These orders are again divided
into tribes, stirps, families, genera, and species.

The order Coleoptera (or beetles) contains, aceording to Latreille,
not less than 25,000 species; the estimate was made about the
year 1800, and included beetles from all parts of the world, as then
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known and described in European cabinets. Since then, accord-
ing to the best modern authorities, the number has been more
than doubled, and is now set down at 90,000 species. When we
imagine each of these species differing in appearance and to a
great extent in habits, the question naturally arises, what is the
use of so many beetles ? .

We may divide the whole order into two principal groups; the
Carnivorous and the Herbivorous species, with certain modifica-
tions.

It would seem that a portion of almost every substance in the
animal and in the vegetable kingdom is assigned as food for
beetles.

Among the carnivorous species we have cannibals, which prey
on their fellows; others enjoy a repast on the remains of some
unfortunate field mouse, or small bird, that death has overtaken ;
some, as for instance the Dermestes, feed in our kitchens, on lard
and bacon, and destroy preserved specimens of Natural History.
The last trace of the carnivorous habits may be seen in the
ravages of the little beétles which infest the leather binding of
begks. ‘

The Herbivorous division comprises those species which feed
on leaves, flowers, fruit, and vegetables. Members of the large
family of the Capricornes, feed on the solid wood of our forest
trees. The last trace of the herbivorous habit may be seen in
certain Scarabeeidee which feed on the excrement of herbivorous
animals.

I shall now briefly notice the several families represented in the
list. The first in order are the Cicindelidae (or tiger beetles)
and very tigers they are, both in their larval and perfect states,
They live by stratagem, and as they run and fly well, are more
than a match for most insects of their size. They are found in
sandy situations, especially when the sun shines.

The next family Carabidae, is one of the largest in the order ;
beetles of this group are principally carnivorous, some, however,
prefer vegetable diet. Calosoma Calidum (commonly known as

- the “copper spot”) is a good example of this family; it feeds on
caterpillars, which it hunts with great avidity. Beetles of the
genus Harpalus and Amara feed on vegetables,. The distribution
of species is very wonderful; for instance along the stone wall at
the quarries, under stones, individuals of the genus Harpalus
provail in great numbers. The genus Brachinus is rare near
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Montreal; to this genus belangs those beetles called “Bombar-
diers.” They have the faculty of emitting volatile discharges,
having a very pungent odour, accompanied with a slight noise and
with a bluish smoke. They are to be found plentifully at the
Back River under stones and decaying trees; as many as six or
seven specimens may be taken under one stone. Four or five
discharges are the greatest number I have seen them emit; after
this process the insect appears quite exhausted.

Examples of the genus Chlaenius are also very plentiful along
the banks of the St. Lawrence; at the Victoria Bridge, I have
secured twenty specimens under one stone, comprising three
species. They have a very pungent odour which remains on the
hands for some time after washing.

The next three families are dquatic, viz., the Dytiseidac {or
diving beetles), the Gyrinidae (or whirlgigs), and the Hydrophili-
dae. Their food is aquatic larvae and plants; some of the larger
species attack even frogs, and small fish. The foot of the male
Dytiscus has long been admired as a microscopic object. The
Gyrinidae have two pairs of eyes, which is one pair more than
their congeners possess; they are largely represented in the pends
and streams near the city.

The Silphidae (or carrion beetles) may be found feeding in
the bodies of dead animals; they are flat bodied insects and are
very useful in removing putrid carcases.

The next family Staphylinidac (or rove beetles) contains a
great variety of species ; some are microscopic in their dimensions,
and none exceed an inch or so in length. These beetles are
omnivorous; some feed on decomposing animal and vegetable
matter, some on fungi, and others on flowers. The small insects
which annoy us by getting into our eyes belong to this family.

The Histeridae, or “mimic beetles,” are the next in order, they
are found in excrements, in carcases, and under bark. They
have the power of folding their legs close to the body on being
disturbed, so as to counterfeit death.

Examples of the family Cucujide are apparently rare on the
Island of Montreal. They are usually found under bark, and
some are of a bright scarlet colour. The two specimens I have
of Cucujus clavipes were captured on the board walk in St

,Urbain St.

The Dermestidae, or skin beetles, are a group of insects of small
size, generally about three quarters of an inchlong. They are very
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destructive to furs, and to preserved specimens of natural history:

The Byrrhidae, or pill beetles, are of an oval shape, and are
found in excrement, also under stones and bark. They possess
the faculty of drawing up the legs close to the body as in His-
teridae, and they remain in this way perfectly quiet as if dead.

The Lucanidae, or stag beetles, come next. They are entircly
vegetable feeders; the large species feed mostly on leaves, the
smaller on leaves and sap. Some of our largest Canadian beetles
belong to this family, as for instance, Passalus cornutus, Lnucanus
dama, and Lucanus placidus. Neither of these spocies are found
on the Island of Montreal. They are plentiful in Ontario,
flying about oak trees. The smaller species, Platycerus quercus
and P. depressus, are found near the city.

Next come the Scarabacidae, a very large group, which feed
on almost every thing. Some authors divide this family into, 1st,
the ground or true Scarabs, which feed on excrement, 2ndly, the
chafers and rose beetles, which live on leaves, flowers and sap.
The Hermit Beetle, Osmoderma, belongs to this group.

The two following families, Buprestidae and FElateridae, are
well represented on the Island. Some of the exotic species are
adorned with splendid metallic tints. The Brazilian Buprestidae
are gorgeous insects, their wing cases or elytra being very hard.
A great many are mounted and sold for breast pins and for other
articles of jewellery. A little black inseet, about three quarters
of an inch long (Melanophila Longipes), belongs to this family.
In the warm days of summer it runs about the side-walk, and
flies at intervals, alighting generally on the neck, where it bites
very keenly, the bite leaving a feeling as if the flesh was burnt
with hot sealing waz. The large Elater, Alaus oculatus, has
rarely been found here; one I picked up on the side-walk on St.
Paul St.;—the other was captured on a tree on St. Helen’s
Island last summer, on the occasion of the field meeting of the
Natural History Society.

"The family Zampyridae includes the five flies, a group well
represented in the district in question. They occur in great
numbers in the early summer, and feed on the mucus of the birch
trees on the mountain. .

Cleridae is the next family; it is composed of insects of small
size, which are parasitic in their larval state on bees, and in bees
and ants’ nests. In their imago or perfect state they are found
on flowers.
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The family ZTenebrionidae .contains a number of species that
live upon vegetable matter in various conditions. A very common
inseet, Tencbrio Molitor, called in its larval state the meal worm,
belongs to this family.

Meloeide : to this group belongs the Cantharis Vesicatoria,
or Spanish fly. Examples of the genus Meloe are called oil
beetles, on account of a yellow oily substance exuding from their
joints on their being handled.

The different species of weevils or snout beetles, belong to the
Curculionide. They feed upon plants, fruits, nuts and seeds,
and are peculiar for their having the wing-cases, in many instances,
covered with beautiful scales. This family requires careful
study, as but little is as yet known of the species belonging to
this interesting section. A

The Longicornes belong to the family Cerambycide; this is a
very extensive group. They are principally lignivorous, and in
their larval and perfect states feed on solid and decayed wood.

Members of the genus Leptura are mostly floral species, feeding
in their grub state on wood, and in their perfect state on flowers.

The leaf-eaters come next; they include the two families
Clrysomelide and Cassidides. These insects feed entirely on
the leaves of plants, and are very destructive in gardens.

The last family we will mention is the Coccinellidee (or lady
birds) ; they are carnivorous and are very useful in gardens, rid-
ding plants of the small green insects called Aphidee or plant lice.

I have cursorily glanced at some of the leading characters
represented in the families contained in the list, as regards their
habits and their food. In concluding these remarks, I would
state that looking at the inseet world from an economic point of
view, they are worthy the attention of mankind. Insignificant
though inscets appear, the wondrous results they bring about, are
well known ; the number of hands they keep busy are exemplified
by the productions of the silk worm. We are indebted to them
for ink, dyes, and lac; to the bee for honey and wax. Who
knows but that an insect may yet be found in Canada that will
be the means of developing some sphere of industry ? In medicine
we have the blister beetle or Spanisk fly; that our Canadian
Meloe and Epicauta may secrete Cantharadine I have no doubt,
as it is an ally of the blister beetle of commerce. The oily
matter exuding from the joints of Meloe warms the tongue con-
siderably on applying it to that member. Then look how nature
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apportions her work; how she uses her handmaids. Look
at those dend trees that lie decaying in our forests, and see
how the agency of these little ereaturcs is called in. They
bore into and channel their deeaying trunks, and thus allow the
action of the atmosphere to hasten their decay, animal matter of
all kinds has also many busy little hands and mouths ready to
act as scavengers in clearing it away. Lift that dead quadruped
or bird that has lain in the sun for a day or two in our streets or
ficlds, the little insects arc our friends, for above it, below it, and
within it, they are at work and it will soon be gone, thus prevent-
ing the spread of gases noxious to the health of man. Every
creature has its use, and to knolv their use is man's province.

LIST OF COLEOPTERA TAKEN ON THE ISLAND OF MONTREAL.

The list comprises twenty-seven families, one hundred and
thirty-three genera, and two hundred aud seventeen species.
Synonyms are also appended, taken from Le Conte. I am
‘indebted to Dr. Le Conte, of Philadelphia, and through him to
Dr. Horn, for his kindness in comparing species, and naming
them, and otherwise assisting me in the compilation of this list.

CICINDELIDAE.

CINCINDELA, Janu.
patruela Dej. .
(=cousentanca Dej.)
sexguttata Fabr.
(=violacea Fabr.)
splendida Hentz.
(=llmbalis var, Lec,
~marginalls var. Dej.)
purpurea Oliv.
(=marginalls Fabr.
var. andubonii Lec.)
vulgaris Say.
{=obliquata Dej.
tranquebarica Herbst.)

CARABIDAE.

NEBRIA Latr.
pallipes Say.

. Canosoma Fabr.
calidum Fabr.
(s=var, lepidum Lec.)

CyoHRUS Fabr.
SPHAERODERUS Dej.
Canadensis Chand.

HirraLDG.
BRracHINUS Weber.
fumans Fabr.
(==ltbrator Dej.)
conformis Dey.
(=patruells Lec.)

LeBiA Latr,
fuscata Dej. .

You. 1.

Cyyixp1s Latr.

pilosa Say. R
(=pubescens Dej.)

PraTYNUS Bon.

sinuatus Lec. .
(=anchomenus sin, D¢j.)
extensicollis Lec.
(=feronia exten, Say.,
anch, exten. Dej,
melanarius Lec.
(=eagonum melan. Dej.
agonum mauram Hald.)
frater Lec,
cupripennis Lec.
(==feronia cupr. Say.,
agonnm cupr. Dej.)
subcordatus Lee.
lutulentus Lec.
chalceus Lec,
(==agonum chalceus Lec.)

PTEROSTICHUS Bon.
PoEcILuS Bon.

chalcites Lec.

(=feronia chalcites Say.
==pocc. Sayl Brulle
«=pocc. chalcites Kirby.
=poec, micans Ckand.)

lucublandus Lec.

(=fcronia luc, Say.
mapocc, Inc, Kirby.

. Omaseus Ziegl,
caudicalis Lec.

(==teronia caudicalis Say.
=stereocerus caud, Lec.)

Argutor Meg.

D

patruelis Lec.
~=(feronia patruelis Dej.)
. Pterostichus Bon.
stygicus Lec.
{=feronla st.y%:lcus Say.
==fer bislgillata Harris,
w~omaseus ruglcoilis Hald.)

AX’ .., Bon.
fallax .gea Z
ELla, Ztmm.
obesa Say.
(percosia obesa Hald.)

Drprocama Brulle.
laticollis Leec.
(==rembus laticollis Lec.
=r. assiinilis Lec.)

ANOMOGLOSSUS Ch.
emarginatus Chand.
(=chlaenius emarg. Say.)

CHLAENIUS Bon,
sericeus Say.
~=carabus serjcens Forster)
chlorophanus De;.
tricolor Dej.

AGOHODERUS Dej.
pallipes Dej.
(=carabus pallipes Fadr,)

ANISODACTYLUS Dej,
discoideus Dej.

Baltimorensis Dej.
(==h., Baltimorens!s Say )

No. 1.
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Bmgm}cm.l.us Er.

rupestris Lee.

(—trcchu§ rupestiis Sy,
waicup. clongatulus Doj.
wtrechus flavipes Jirby.

Iarparys Latr.
viridiaeneus Beauv.
(==, vivldis Suy. |
—h, assimilis Dej.
Pennsylvanicus Lee.
(==0. pennsylvanicus Degeer
==, bicolor Fabr.
wharp, bicolor Sey )
compar Lec.
herhivagus Sey.
(==sophonus mutabilis Huld.
~=var, b, proximus Lec.)

Stexoropnus Dej.
ochropezus Dej.
(==feronia ochropezus Say.
wavar, s, convexicollls Lee)

. Brupowx Latr.
nigrum Sey.

. Perypuus Meg.
striola Lee.
(=sochihedromus stri Lec.)
lucidum Lec.
(=chthedromus luc. Lee,
~=var. 0. substrictus Lec.)
rupestre Dej.
(==carabus rupestre Lalr.
=bem. tetracolum Say.
=yar. ruplcola Kirby.)

Norarnus Meg.
patruele Dej.

Lorua Meg.
quadrimaculatum Gyll.
(==ciciudeta quadri. Linn,
=bemb. oppositum Say.)
pedicillatum Lec.

DYTISCIDAE.
Havierus Latr.

immaculicollis Hlarris.
(=h. americanus Anbe.

CxeMipoTus JU.
edentulus Lec.

Hyprororus Clairv.
lacustris Say.
(=h, pulicarius Jube.)
modestus Aude.
(=n. ruticeps Aube.

LaccorRILGS Leach.
maculosus Say.
(=dytiscus macu. Germ.)
proximus Say.
(=lac. americanus Aube.)

CoLYMBETES Clairy,
CYMATOPTERUS Feck.
seminiger Lec,
exaratus Lec.
binotatus Harris.
(~macullicollis Aubde.)

Aciws Leach.
praternus Lec.
{~=ytiscus frater., Harris.
~ac. semlsuleatus, Aube.)

. Dxmiscus Linn.
anxius Mann,
fagciventris Say.

(=carolinus dube.)
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harrissii Kirby.
vorticalis Say.

GYRINIDAE.
Gyrizus Linn.
—not determined.

Dixrutes MeLeay.
—not determined.

HYDROPHILIDAE.
HyprorHILUS Geoffr.

TrorisTeRNUS Sol.
glaber Zerbst.

Hyprocuarts Latr.
obtusatus Lec.
(=~hydrophills obtn. Say.)

. BErosus Leach.
striatus Say.

. CErCYON Leach.
flavipes, £r.

CRYPTOPLEURGM Muls.
vagans Lec.

SILPHIDAE.
NECROPHORUS Fabr.
orbicollis, Say.
(=hallii Kirby.
==var. Ublails Lec.)
velutinus Fabr.
n tomentosus eber.

Siwena Linn.
NrECrODES Wilkin.
surinamensis Zabr.

THANATOPHILUS Leach.
Lapponica Herdst.
(==caudata Say.
w~tuberculata Lee.
=granigera Cherr,)
Marginalis Fabr.
. (=nuve boracensts Forsler.)
inequalis Fuabr.

NEcrOPRILA Kirby.
peltata Lec.

(s=scarabeus pelt. Calesby.
~=silpha americana, Linn.
==Vvar. 0. terminat. Kirby.
=var. 0. afline Kirdy,
«~var. 0. canadense Kirby.

STAPHYLINIDAE.
ALROCHARA Grav.
—undetermined.

Corrororus Kraatz.
ventriculus Kraatz.
{=tachinus ventricnlus Er.
~=var. t. punctulatus Mels.)

TACHINUS Grav.
fumipennis Er.
(~=tachyporus famip. Say.
=~=t. axillarls, Er.

. TacnYrorus Grav.
jocosus Say.
(~arduus Er.)

CoxosoMA Kraaiz.
crassum Lec.

(=tach. crassum Grav,

~=CONUTUS crassus Xr.)
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QuEDTTS Stephens.
molochinus Er.
(=staph. molochinus Grav.
=3, latlcollis Grav.)

CrEOPRILUS Stephens.
(==staph_villosus Grav.)
villosus Kirby.

_LrIstoTrROPHUS Perty.
cingulatus Kraatz.
=staph. cingulatus Grav.
w5, chryiurus Kirdy.
wes, speciosns Mann.)

. StarnyLiNus Linn.
cinnamopterus Grav.
badipes Lec.

PHILONTHUS Curtis.
debilis Er.
(=staph, debilis Grav.)

LATHROBIOM Grav.
—undetermined.
—undeterminod.

. Crypronivy Mann.
bicolor Er.
(==fathrobium bic, Grav.)

. PAEDERUS Grav.
littorarius Grav.

OxYTELUS Grav.
sculptus Grav.
(==moerens Mels.)

HISTERIDAE.

YusTeR, Linn.
foedatus Lec.

Pratysoua Leach.
Lecontei Mara.
coarctatus Lce.

NITIDULIDAE.

. NimwuraA Fabr.
bipustulata Fabr.

OxosrTA Er.
colon Er,
(~~stipha colon Linn.
—=nithiula colon Fabr.)

. Ivs Fabr.
fasciatus Say.
(=nitlduia fasclata Oliv.)
sanguinolentus Say.
(~=nitidula sanguin. Oliv.)

CUCUJIDAE.
Cucuius Fabr.
clavipos Fabr.

DERMESTIDAE.
DERMESTES Linn.
lardarius Linn.

ATTAGENGS Lalr.
megatoma Er.
(=~dermestes megat, Fabr,

BYRRHIDAE.
. CymiLus Er.
varius Er.
(—~byrrhus varlus Fabr,
~b trivattatus Mels.
==var. b, alternatus, Say.)

ByrrEUS Linn.
Americanus Lcc.
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LUCANIDAE.
PLATYGERDS Geaffr.
quercus Sch.
(=lucanus Quercus Weber,
=i, securidens Say.
depressus Lec.

SCARABAEIDAE.
ONTHOPHAGUS Latr.
latebrosus Sturm.

(==copris latebrosus Fubr.
w=scar. he.ate Panzer.)

Arropiys L.
TRYCHESTES Mule.
fossor Fab.
(wscarabaceus fossor Linn.)
fimetarius Jil.
(=scar. fimetarius Linn.
waplt. nodifrons Randall.)

Egraria Lep.
—undetermined.

.GroTRUPES Latr,
semigpacus.
similis.

MELOLONTHIDAE.
.. Horprwa 0.
trifasciata Say.
(==primaria Burm.
==helvola Mels.
~atristis dlels.)

DICRELONYCHA Kirby,
elongatula, fitch.
(~mclo. clongatula Schonh.
=melo. hexagona Germ,
~=dlch. elongaia Burm.)

SERIcA McLeay.
CaupPTORHINA Kirdy.
vespertina Lee.
lolontha vesp. Schonl
~gmatoptia \'esgg . Harris.

==c. atricapilla Kirby.
sericea Burm.

LACHNOSTERNA Hope.
fusca Lec.

(=melolonthsa fusca Frohl.
~mel. quercina Kroch.
«=mel. fervens Gyil.
~=]. quercina Lec.)

Licyrus Burm.
relictus Zec.
(~=scarabaeus relictus Say.
=heteronychus rel. Burm.
= bothynus rel. Lec.)

XyrLorycTes Hope.
satyrus Burm.
(~geotrupes satyrus Fabr.
==Scarabacus satyrus Ol
~s. nasicornis am. Beauwv.)

OSMODERMA Lep.
eremicola Dej.
{(~cctontacremicola Knoch.
~=trichius eremicola Say )
scabra Do,
trichius scabra Beauw,
(=gymuodus fov, Xirby.
=gyl rugosus Kirby.)

Tricoius Fabdr.
affinis Gory.
(=assimliis Kirdy.
==Distriga Newwman.
e=var, virldans Kirdy.)
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BUPRESTIDAE.
. Dicerca Esch.
divaricata Lec.
(=~bup. divaricata Say,
wdicerca dubia Mels,
==di, aurichalcen Mels.
==l parumpunctata Mels)
tencbrosa Lec.
(==bup. tenebrosa Hirby.

ANCYLOCHIRA Esch.
fasciata Dej.
(==bup. fasciata Fabr,
=bup. 6 maculata Herdst.)
consularis Dej.
(=bup. consularis Gory.)
maculiventris Lec.
(==bup. maculiveutris Say.
==bup sexnotata Lap.
rusticorum Lee.
(=bup. rusticornm Kirdy.)

MrLANOPHILA Bych.
longipes Gory.
(==bup. tong pes Say.
~apatura append. Lap.
=1el. immaculata Gury.

CHRYSOBOTHRIS Euch.
dentipes Lec.

(sbup. dentipes Germ.

==, churacteristica Harris)

ELATERIDAE.
ADELOCERA Latr.
marmorata Germ.
(=clarer: marmorata Fadr.)
obtecta, Lec.
(==clater obtectus Say.)

Avaus Fsch.
oculatus Esck. .
(=clater ocuintus Linn.)

. Erates Linn.
linteus Saz.

(=~ampedus lugubrls Germ)
vitiosus Lec.
carbonicolor Mana.

DragTERIUS Esch.
dorsalis Lec.
(==clater dorsalis Say.
=monocrepldius dor. Lec,
~acolus dorsalls Cand.)

Dororwus Ech.
pauper Lec.

. MeLaxo1us Esch.
fissilis, Lac.
(=~cratonychuslaticollis Er.
«=cr. ochraceipennis Mels.
==cT., spheroldalls Alels.)

Atnous FEsch.

cucullatas Cand.

(=cl. cucullatus Say.
~ath. hypolencus Aels.
«~=ath. procericollls Mels.
~ath. strigatus Mels.)

CoryMBITES Latr.

acriponnis Lec.

(~=cl. acripennis Rirbg{.
~—~cl. appropinquans Rand)

cylindritormis Germ.

(~~cl. cylindriformis Jerbst.
~—cl. appressifrons Say.
w~=cl. brevicornis Say.
==cor. parallclop. Germ.)

vernalis G

erm.
(—Elater vernalis Henis.)
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tarsalis Lec. H
(=~athous tarsalls Mels.)

spinosus Lec.

sagitticollis Zee.
(=pristitophus sag, Esch.)

ASarBES Kirby.

baridius Lec.
(s=clater baridius Say.
w=hientic. thomast Germ.)

LAMPYRIDAE. .
PuoTinug Lap.
ELLycaniA Lec.

corruseus Lac. .
(~=lampyris corrusca Linn.
-}, sutipennis Motsch.)

TELEPHORIDAE.
CHAULIOGNATHUS Hentz.

Pennsylvanicus Lec.
(=~telephorus penn LeGeer
a=canth. rmer Forster.
e~canth. bimaculata Fabr,
w=cha. Oimaculatus Hentz.)

PopaBRrES Westw.
BracuyxoTus Kirby.
rugosulus Lec.

TELEPRORUS Schaffer.
Curtisii Kirby.

REAGONYCHA Eeck.
Carolinus Lec.
(==cantharis carotinus Fub.
_=~rhz. carolinus Motsch.)
CLERIDAE.
TRrICHODES Herbst.

Nuttalli Kl

0.
{==clerus nuttalll Kirby )
CLERUS Geoffr.
THANASINUS Spin.
nubilus Klug.

TENEBRIONIDAE.
Brarstixus Waterh.

metallicus, Lec.

(==blaps. meliicus Fabr.
==opatrum interrupt. Say.
=b, acncolus HMels.
=h, Interruptus Lec.
w=b. luridus Muls )

HarLaNDRUS Lec.
femoratus Lee.

(==trogosita femoiat, Fabr.
~=tenehrio femorat, Beanv.
w=upis fulvipes Herlst.)

Ur18 Fabr.

ceramboides Fabr.
(==ten., cerambvolides Linn,
~=1. rcticulata Say.)
NxeT10oBATES Lec.
Ponnsylvanica Zec.
(~teun. penusylva, DeGeer,
«==upls chrysops Herbst.
wten. sublacvis Beaur.)
IpnTniuys Truqui.
opacus Lee.

TsxEBRIO Linn,
molitor Linn,
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BoLETOTHERUS Cand.
cornutus Candéze,

(==bolcotophagus cor. Fabr.

w=opatrum cor. Panzer.)
DrAPERIS Geoff.
hyduai Fadr.

(==maculata Oliv.)
MELANDRYIDAE.
MELANDRYA Fabr.

striata Say.

(=var, excavata Hald.)
MELOIDAE.
MEeLOE Linn,

rugipennis Lec.
augusticollis, Say.

Macrozpasis Lec.
Fabricii Lec.

OEDEMERIDAE.
NaAcCERDES Schmidt.

melanura Schmidt.
(~=cantharis melanura Linn
~=necydalis notata Fabr.
—=oed. analls Oliv.
=ocd. aplcalis Say.)

CERAMBYCIDAE.

CRIOCEPHALUS Muls.
agrostis Kirby.

ARHOPALUS.
speciosus Say.
pictus Drury.
Carroruy Fabr.
Janthinum Zec.

CLyTUS Fabr.

undulatus Say.
ruricola Oley. .
campestris Oliv.
exytl_xroce{)halug Fabr.
muricatulus Kirby.

CANADIAN NATURALIST.

EXDERCES.
picipes Fabr.

GRAPHISURUS.
pusillus Kirbu.
fasciatus DeGecr.

Moxonayyys, Latr.
scutellatus Say.
confusor Kibry.

SAYERDA, Fabr.
calearata Say.
lateralis Hald.
vestita Say.
DESNOCERUS Serv.
palliatus Forstet.

Acxzors Lec.

proteus Kirby.

TYPOCERUS.
sinuatus Neioman.
LerTura Linn,
canadensis Fabdr,
TRIGONARTHRIS.
proxima Say.

CHRYSOMELIDAE.
Doxacia Fabr.
subtilis Kunze.

Lexa.

trilincata Oliv.
CHELYMORPHA.

cribraria Fab.

Cassipa Herbst.

bicolor Fabr.
guttata Fadr.

DiaBroTICA Chev.

vittata Ladr.

[March

OkpioNycmis Latr.
thoracica Fabs,

DORYPHORA.
trimaculata Say.

CHRYSOMELA Luwnn.
sealaris Lec.
Iabyrinthica Lee,
bigsbyana Kirby.
trivittata Say.
polygoni Linn.

Paria.
4-notata, Say.

CHRYSOCHUS.
auratus Fabr.

CRYPTOCEPHALUS, Geoff.
mucoreus Lec.

COCCINELLIDAE.
HrPPODAMIA.
13-punctata Linn.
parenthesis Say.
CocoeINELLA Lina.
9-notata Herbst.
lecontei (var),
bipunctata Linn.
Mysia Muls.
15-punctata Oliv.

CHILOCORUS Leach.
bivulnerus AMels.

PSYLLOBORA.
20-maculata Say.
BRACEYCANTHA.
ursina Fabr.
EROTYLIDAE.
Excis.
{-maculata Say.
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ON THE GEOLOGY AND SILVER ORE OF WOODS
LOCATION, THUNDER CAPE, LAKE SUPERIOR.
By TrnoyMas MACFARLANE.

Parr 1.*

During the summer of 1868, an exploring party, under my
charge, was sent by the Montreal Mining Company to examine
their mineral lands on Lake Superior. On onc of their properties,
Woods Location, near Thunder Cape, a silver vein of some
promise was discovered, and a good deal of attention was paid to
the geology of its neighbourkood. The results of my observations
are, with the permission of the Directors of the Company, made
the subject of the present paper.

The accompanying map shews the geology of that part of the
location lying nearest the lake. '

The stratified or derived rocks which are found upon it, and
which are indicated by the five first colours under the word
“ Reference,” belong to Sir W. E. Logan’s Upper Copper-bearing
rocks of Lake Superior, the age of which is, perhaps, still a
matter of doubt. The lowest group of this series found upon the
location consists of grey argillaceous sandstones and shales,
coloured lilac on the map. A general description of these will be
found on page 68 of the Geology of Canada, to which I have
to append the following additiona! particulars. The sandstone
layers, varying in thickness from a few inches to several feet, are
invariably small or fine-grained, and occasionally shew narrow,
indistinetly limited bands of light, and dark grey, running in
planes parallel with the stratification. A specimen from Location
Bay, more closely examined, yielded the following results. Before
the blow-pipe it fuses at the edges to a greyish white enamel, and
the adjacent paris become lighter coloured and slightly brownish.
Hydrochloric acid causes a very slight cffervescence. The powder
is slightly reddish, or brownish grey, and on being examined

chemically, gave the following results :—
Silicious matter (insoluble in Hydrochloric Acid and dilute Potash ley). 8009

MATRIX~
Protoxide of Iron. e veeeevent ittt e 408
Alumina covoeviin . . 486
Carbonate of Lime... . 115
Carbonate of Magnesia....e..... . 056
SHICA ceveverirrosans cenrnennnanes T et iietieit et aranans 480
Carbonaceous matter and water (loss on ignition)..eeiiiiinnn. ... 1°75
Alkalis, etc. (by dfference)-«uvuen e veieetsnennennearsonmoniienines 2771

%00°00
Toterstratified with such sandstones, there are sometimes found

* The map will appear with the second part of this paper.—Ep,
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beds of a more calearcous nature, but, as Sir W. B. Logan
remarks, “few of them pure enough to be entitled to the
appellation of limestone.”” A specimen from a bed of this nature
yielded the following results :—

Silicious matter...vveeveieienaienn, crevertenns tertereresiacesaass §7°30

SOLUBLE IN AcCipD—
Protoxide of Iron.

Alumina.coveiiiiinin.,
Carbonate of Lime,
Carbonate of Magnesia.e.ooeviies vovirnnnnaanas Cerieanes ves
SOLUBLE IN ALKALI~—
S . KxusesRssansausssnars 344
Carbonaceous matter and \mtcr (by difference)evenvves coiinviiiinan 212
10000

With the sandstones there are frequently interstratified shaly
layers, generally of a darker colour, which behave before the blow-
pipe like the sandstone above mentioned, but never shew the
slightest effervescence with acid. ~ On analysis, a specimen gave:—

Carbonaceous matter (loss on ignition)
Silicious MAtter.eveveerevievscneerenieneeiaisneeee os

SoLUBLE IN AcCID—
Protoxide of Iron
Alumina..........

Magnesia . cvveeisereneriiiearaneriarnenristiirereiecanonans

SOLUBLE IN DILUTE POTASH LEY—
S Cereeenaaees .o11°56
Alkalis, etc. (by difference)s <. oeceveeiiiieeiiiiiiiiiiiiiiiiiiiineaa 4°43
100°00

These sandstones and shales are, for the most part, very evenly
and regularly stratified, and only in the neighbourhood of the inter-
seeting dykes arc they at all contorted. In some places they
appear almost horizontal, but they generally shew a dip of from
3° to 6° to the east or south of east. Nothing resembling trans-
verse cleavage was found in these sandstones or shales, and, even
in the latter, the schistose structure, which is developed by
weathering, is more of a flaggy than of a slaty nature. The
vertical jointing, mentioned by Sir W. E. Logan, is visible at
almost every exposure of these sandstones and shales on the
location. In this respeet, and in general lithological characters,
they much resemble the sandstones which occur to the north and
south of Point aux Mines, on the cast shore of the lake, and
which, there, appear to overlie unconformably the traps and
conglomerates of Maimanse.

Immediately and conformably overlying the sandstones and



1869.] MACFARLANE—GEOLOGY OF LAKE SUPERIOR. 39

shales just mentioned, there is found a conglomerate bed from
two to six feet thick (marked on the map yellow, with brown
spots). The pebbles are gencrally quartzite, red coloured and
jasper-like, and the matrix consists of coarse-grained red coloured
sand. Red and white sandstones, coloured yellow on the map,
succeed the conglomerate, The white sandstones make up the
greater part of this group, but in many parts of its thickness, and
especially in the part immediately overlying the conglomerate,
layers of red sandstone are interstratified with the white beds,
and the latter frequently shew spots and irregular patches of red.
Sometimes, stmilar spots of white are observed in the red sand-
stone layers. The colouring matter of the red sandstone is
peroxide of iron, and the difference in composition between it and
the white is shewn in the following analysis. I. is the composition
of a red-coloured, and IT that of a white portion of a specimen,
from a ridge of sandstone lying between Camp and Fork Bays:—

I. 1L
Silica, insoluble in Hydrochloric Acid . «vecvveiuinniin. . 72'Sg
Peroxide of Iron, with a little Alumina.. .. 0.91
Carbonate of Lime 13°04
Carbonate of Magnesiae s eereeeniiees vavenn vannen 10°94 11°94
99°34 9878

It will be observed that the cementing material of these sand-
stones has almost exactly the composition of dolomite. Sandstones
of this composition are probably not unfrequent among the
Potsdam and Caleiferous rocks of Canada, but, in Europe, they
are deseribed as belonging exclusively to the Buntsandstein
formation (Zirkel, Petrographie, ii., 581). Tn the upper part of
the group, red shales are found in great quantity, interstratified
with the sandstone, and apparently approaching in composition to
the indurated marl hereafter to be deseribed. This group of “red
and white dolomitic sandstoncs and shales” has a general dip of
7910 159 eastward. The sandstones very frequently shew ripple
marks on the surfaces of the beds.

A bed of limestone, from two to six feet thick, coloured blue
on the map, overlies conformably the group first deseribed. In
the upper part, it appears breceiated from intermixed cherty
fragments, but in the lower part it is more erystalline.

Immediately overlying the limestone, and beautifully exposed
on the shore castward from Red Bay, there comes a considerable
development of the fndurated marl mentioned by Sir W. B, Logan
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on page 70 of the Geology of Canada. This rock is fine-
grained and compact, generally of a yellowish grey colour, with
red patches. Where the latter colour predominates, the rock
assumes a slaty structure. The reddish-coloured spots or patches
have generally a rounded contour, and although they sometimes
resembic rounded fragments or boulders, it is found, on breaking
them, that they cousist of the same fine-grained material as the
marl itself, differing from it ouly in colour. Oceasionally, other
enclosures oceur in this rock, which seem more distinetly separated
from it, some of them resembling picces of the shaly sandstones of
the lower group, but purple coloured. They are doubtless of
a fragmentary nature. Specimens of indurated mar] from Island
No. 6 were subjected to analysis, the light coloured (T) and
reddish portions (II) being examined separately.

1. IIL.

Silica (insoluble in Hydrochloric Acid and Potash lye).. so'77 - s53.27
Peroxide of Iron and Alimina. cvveierieiiiiiisnaan. 248 5°78
Carbonate of Lilme. ccvevviiiiiieiiiiirineiiinnnenans 34°43 21'00
Carbonate of Magnesia- oo 7768 13°43
Silicas e ienniiiiaas wee 328 3°48
B} 43 S T PR PN 1°79 2°04

100°43 99700

On the eastern extremity of the location, the indurated marl is
overlaid by white sandstone again, and this rock appears to be the
highest in geological position upon the property.

These stratified rocks are intersected by numerous dykes of
various thicknesses, running generally parallel with each other in
a north-cast and south-western conrse. Their outcrops are most
numerous in the western part of the location, where they, and the
eanclosing argillaceons sandstones and shales, have been so acted on
by the waters of the lake as to expose plainly their mutual
relations. The dykes are coloured greca on the map, and it will
be plainly seen from it, that they, to a very considerable extent,
determine the outline of the shore. The longer lines upon the
coast run generally parallel with the strike of these dykes; the
hard rocks of the latter invariably form the projecting points and
headlands, while the bays are cut out of the softer stratified
rocks. Although the dykes are best exposed among the grey
gandstones, many of them can be followed into the area occupied
by the red and white sandstones, where they are found to inter-
sect these also. They are always either vertical or inclined at
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high angles, the dip in the latter case being generally to the
south-cast, but sometimes also to the north-west. They vary in
thickness from a few feet to nearly a hundred, and they sometimes
exhibit interesting phenomena as to joints of separation. Irre-
gular columnar scparation at right angles to the inclination s
frequently observed, but it is on a ponderous scale, and although
it reminds one of trappean jointing, it is not ab all so regular.
Sometimes the dykes are split up into large square blocks, or into
large flat pieces, with their planes parallel to the sides of the
dyke. Although the direction above given for these dykes is the
prevailing one, it will be seen from the map that some of them
have courses more or less divergent from this strike; indeed,
some small dykes are to be seen branching off from the main onrs.
The rocks which constitute these dykes belung to the dioriwe
family, but are capable of being subdivided into several species,
according to the nature of the felspar they contain. The recog-
pition of their constituent mincrals is a matter of some difficulty,
as they are, for the most part, small, or fine-grained. No instance
was observed of a coarse or large-grained rock among these dykes,
although a very distinet porphyritic rock was met with. As
examples of the various species of rocks constituting these dykes,
the three following may be particularized.

DroriTe.—The nearest approach to this species is the rock
constituting Silver Islet. It is distinctly composed of a greenish
black and a white mineral, the former being, however, duller in
lustre and less hard than the hornblendic constituent of the rocks
of many of the other dykes. Quartz is occasionally detected,
copper ad iron pyrites and a grain or two of schiller spar, also.
Its specific gravity is 2713 to 2-711. Its powder is greenish grey,
changing on ignition to leather-brown, and yielding water. On
digestion with hydrochloric acid, and then with weak potash ley,
52+6 per cent. of a'residue is left, which is almost pure white in
colour. The following is an analysis of the rock, shewing the
composition both of the soluble and insoluble part:—

W e e e vt isearuonreerusoreensenstsveresarsastsonsstsssarsessans 5°02
SOLUBLE PART—
1 T 15711
N1 - T Y PPN 582
Ferrous Oxide.eeeeeeusciiiatsieiasnuiasecsseinnnnee 18'17
LiMe e tiiiiienitnieiiates tetnnaiataneatiannaseanan 1'07
Magnesia.«evs veerriiencineaiiinanns [ 1°50 41°67

46.69
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INSOLUBLE PART—
- 46.69
teteeae . eereses 3823
<« g'6s
2.83
0'57
Magnesitecoreerreniianetiiiiiiatiintictiiiiiiiaiiea, 0'33
Alkalis (by difference). caseeevinrer veraneornensienns 0'99 s52°60

99°29

From this analysis it would appear that almost the whole of
the hornblende has been converted into a chloritic mineral. The
insoluble, probably, cousists of the felspathic constituent mixed
with the quartz contained in the rock. The small rocky island
called Pyritic Island, lying to the north of Great Shaginah
Island, consists of diorite. In the centre, and running along its
length, is 2 band of the same rock about thirty feet wide, more or
less impregnated with copper, magnetic and iron pyrites.

CorsiTe.—By far the greater number of the rocks forming the
dykes consist of a small-grained mixture of glittering hornblende
in large quantity, with felspar, which, being easily decomposable
by acids, is probably anorthite. The specific gravity of these
rocks varies from 2:934 to 3-085. They sometimes shew a
warty appearance on the surface, especially when much weathered,
and, occasionally, they are found to break up entirely into small
friable pebbles. Tslet No. 5, although it seems to be part of the
same intrusive mass as Silver Islet. consists of a rock with the
mineralogical composition of corsite. It is small-grained and
crystalline, shewing abundance of small glittering faces, belonging
to its black-coloured constituent, which preponderates over the
lighter-coloured felspathic grains. Its specific gravity is 2:916 to
2-933. Its powder has a slate-grey colour, which, on ignition,
changes to dark brown. On digestion with hydrochloric acid,
and afterward with dilute potash ley, it leaves 43-64 per cent.
insoluble matter of a dark grey colour, and having a specific
gravity of 2:955. The following is an analysis of the rock, the
compositions of the soluble and of the insoluble -ortions having
been separately ascertained :—

46.69

SOLUBLE PART—
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52,70
InsorunLE PART—

S S 7 1)
Alumina.cciiiiiieiiena, IIETSTETIINTY tressnsans vieese 3°78
Ferrous Oxideeserviverarasinnaane PR N 11°38
LiMee ceesvnnenerentsiiensinossnanannns . e 3°42

Magnesi svs 0767 43.64

B £ ceeens 3°15 3°15

9949
The composition of the insoluble portion, caleulated to 100
parts, is as follows :— ‘
BT T riesesstsrieain 55°88

Ferrous Oxides cveraratacescriisiinniiiiiriesaniiieaes 26°09
AlUming. ¢t eeeiiiiiiiiiiiiitiiiiiitiiiiiiiiieiieennn. 856
Lime.ovieriiainsanioes teesensases Ceetesrrersanncans 7°84
Magnesideieeeeeeiriieniiirasnersisianns eeeretiteeas 1°53

100°00

J udgmv from these figures, and the appearance of the black
constituent in the rock itself, it would appear reasonable to regard
it as pasaltic hornblende. The large quantity of mineral present,
decomposable by acid, would lead to the inference that the
felspathic constituent is anorthite, although, doubtless, some
chloritic substance is decomposed and dlswlved with it. The
presence of anorthite in these fine-grained rocks is confirmed by
its occurring in some of them in well-developed crystals, constituting
the rock which is referred to on page 72 of the Geolo 2y of
Canada, and which is next deseribed.

ANorRTHITE PORPAYRY.—The dyke which forms the rocky
islets, marked 1, 2, and 3 on the map; and which runs along the
south-east side of Burnt Island, consists of this rock, although
the anorthite crystals are but sparingly distributed. The most
characteristic development of this porphyry occurs on the shore
between Location Bay and Perry's Bay, constitutes Anorthite
Islet, and then joins the mainland on the east side of Perry’s
Bay. ‘The size of the erystals varies from one-quarter-inch to
several inches in diameter; they are beautifully striated, and
aggregations of them, two or three feet in diameter, are of
frequent occurrence on Anorthite Islet. Indeed, at a distance,
the rock of this islet resembles a breceia, so great is the number
and size of the masses of anorthite. These masses seem to have
been formed by the crowding together of numbers of anorthite
crystals, and some of the spaces between these seem to have been
subsequently filled up by quartz. The specific gravity of the
mineral from these masses is 2787, 1Tt was analysed by digestion
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with hydrochloric acid, which separated silica, which was after-
wards dissolved out from the insoluble by weak potash lye. It
was found to contain:—

1 e 45°13
N 33°92
T PPN 17702
Insoluble. . oovneeaiiiiiiiii i i 446

100°53

The mineral probably contains also a small quantity of soda, as
it colours the blow-pipe flame strongly yellow. The anorthite
crystals frequently contain small brownish specks, and the matrix
of the rock consists of a small-grained mixture of these with the
anorthite. Sometimes a larger individual is perceived with a
brownish black colour and glittering faces, and, besides such, there
are dark green grains of chlorite, and occasional specks of iron
pyrites. A piece of the rock, weighing 30-455 grammes, had a
specific gravity of 2-806. i

The influence of these dykes upon- the bedded strata which
they intersect is very marked. Both the argillaceous and the
dolomitic sandstones beceme hardened and silicified, and enabled
much more effectually to resist disintegrating influcnces. In many
places, where they have been much acted on by the waters of the
lake, the altered part of the sandstones is found remaining and
adhering to the dyke, while traces of the unaltered strata arc
visible only among the debris on the shore. Instances are also to
be found where the bedded strata have been much contorted in
the neighbourhood of the dykes. One instance was observed of
the rock of a dyke enclosing fragments of granite'and quartzite,
the longer dimensions of which run parallel with the side of the
dyke. This dyke is the first one met with on the shore to the
west of Boulder Point.

There are numerous veins on the location, connected, for the
most part, with the dykes which have just been deseribed. It
may be doubted whether these veins, the most of which are
indicated upon the map, possess in every case the characters of
true metalliferous veins. Some of them appear to be mere
fillings up of the separation joints in the rock of the dyke.
Others, which appear more promising, are of greater width, and
run parallel with the dykes, but were not observed to contain
anything more valuable than specks of iron and copper pyrites.
A third variety of veir, which is perhaps the most important,
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crosses the general course of the dykes, and it is to this class that
the vein belongs in which silver, to a considerable extent, was
discovered.

This vein oceury on 2 siall island, marked Silver Tslet on the
map, and distant about a mile from the main shore. This islet
(No. 4), the reet and larger island (No. 5) to the eastward, and
the still larger 1s:and to the south-westward, marked Pyritic
Island, appear to Le all that remains of a large dyke or mass of
diorite, which in all likclihood intersected the sedimentary strata
which, in former times, occupied the space between the islet and
the mainland. The width of this intrusion of diorite is at least
100 feet, but may be more in depth, as a good part of its thick-
ness must have been worn away by the action of the waves of the
lake. The nature of the rock of the islet has been already
deseribed. It &iTors from most of the rocks of the other dykes,
not only mineralogically, but, also, in being destitute of the
divisional jointing which so frequently characterizes them. A few
square yards only of the islet; at its highest part, six feet above
the level of the lake, shew any traces of vegetation, The
remainder has been smoothed and rounded off by the action of the
water, and here the rock seems exceedingly compact, no fissures
being perecived. On the map will be found a plan, on a larger
scale, of this islet, shewing the position and course of the vein
which traverses it. The course of the vein is N. 82° to 85° W,
and it dips to the castward at an angle of about 80°. It has a
width of about twenty feet on the north side of the island, and to
the southward divides into two branches, each seven to cight feet
wide. It consists mainly of calespar and quartz. Galena, in
little cubes, is visible in almost every part of it, and blende, iron
and copper pyrites are not uncommon. The native silver, accom-
panied by silver glance, was only found in the west branch. It
was first noticed by Mr. John Morgan, one of the exploring party,
in the shape of small nuggets, on the east side of the vein. It was
then traced to the water’s edge, and out into the water for some
distance, where, itstead of merely scattered nuggets of native
silver, large patches of veinstone, rich in galena, are visible, which
galena, on closer examination, is found to be intermixed with
small particles, and some large nuggets of silver. The thickness
of the rich part of the vein varies from a few inches to two feet, and
it keeps to the east or hanging side of the vein. By working in
the water with crow-bars, some loose pieces of rich veinstone were
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detached, and in this way, as well as from one blast on the island,
1,336 Ibs. of ore were obtained. This quantity of ore was sent to
Montreal, where, in the month of December, it was carefully
weighed and sampled. Therichest picees, varying in weight from
afew ouncesto 41 pounds, were picked out, weighing in all 93} Ibs.
Eight of these, supposed to represent the average, were placed in
sealed bags and marked sample No. 1. A large piece of veinstone,
measuring three feet by twelve to sixteen inches by six to twelve
inches, and weighing-481 lbs., was sampled by drilling six holes
through it at points as nearly as possible equidistant from each
other. The borings, quartered down in the usual manner and
then ground and well mixed together, constituted sample No. 2.
The fragments of ore of ordinary quality, weighing 2502 lbs.,
were sampled by chipping off pieces from them. The picees,
ground to powder and quartered down, made sample No. 3. The
remainder of the ore was broken down into small pieces and well
mized with the ore which had broken off the larger fragments.
It weighed 511 lbs., and was regularly quartered down, the
resulting sample being ground fine, well mixed, and marked No.
4. Eight portions of each of the powdered samples were placed in
sealed bottles, all properly labelled. The following table gives
the results obtained by Professor Chapman, Dr. Hayes, and
myself in assaying the various samples, the ton being taken at
2240 1bs., and the value of silver at $1.24 per ounce troy. This
value is based upon the price recently quoted in England for bar
silver, namely 5s. 04d. per 0z. :—

Per CENTAGES.
No, x. No. 2. No.3. No.4. Average.

Professor Chapman 7'88 527 "7t 5°523
Dr. Hayeseeeeneer « 11726 582 118 8 471
. MachRrlane. coceeeeecees senaens 7°3 4794 182 571068

Ouxces PER ToxN.
No. 1. No. 2. No.3.  No.4. Average.

Professor Chapman .....o..t 4,356 2,574 1,72% 558 1,804
Dr. Hayes veeeeeeeenanne 15,004 3,678 1,901 355 2,767
T Macfarlang « « cevesnsonieens 4,202 2,384 1,613 504 1,690

StLvER VALUES PER ToN.
No. 1. No. 2. No.3. No.4. Average.

Professor Chapman ceeeeeseennS 5,058 $3101 $2,134 S6o1 $2,236
Dr. Hayes « «oee oe 38,679 4,560 2,357 477 3143t
‘I. Macfariane e 5332 2,956 2,000 736 2,003

If the average of these amounts be taken, it amounts to 6-387
per cent. silver = 2087 ounces, or $2,587.88 per ton of 2,240
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tbs. The following experiments on samples Nos. 2 and 4 are
confirmatory of the results of the assays:—1000 parts of No. 2
yielded, on being washed on the German ¢ Sicher trog,” 275 parts
of ore, containing 24-82 per cent. silver; 1000 parts of No. 4,
yielded on similar treatment, 87 parts washed ore, assaying 15-9
per cent. silver.

On the strike of the vein of Silver Islet, to the north-westward,
two veins are seen to intersect the argillaceous sandstones which
form the projccting part on the south-east side of Burnt Island.
These sandstones are here much harder than usual, having
resisted well the action of the waves. This is owing to their
being penetrated by numerous thin veins of quartz, which
mineral appears also to have permeated and hardened the side
rock. The dip of the sandstones is 9° towards N. 58° E.
Generally the veins are mere coatings of quartz on the vertical
joints, but sometimes they are about an inch, and even three
inches thick, showing cavities lined with quartz crystals. The
most western of the large veins shews sometimes a thickness of
seven or eight inches of quartz, but consists on the whole of a
network of quartz veins enclosing fragments of the hardened
sandstone. Galena, blende and iron pyrites are observed accom-
panying the qnartz, but, although native silver was diligently
sought for, nonc was found. On washing the galena from 1000
parts of this veinstone, 181 parts were obtained, containing 0-04
per cent. silver, or 13-052 oz. per ton.  This quantity is of course
too smail to pay for working the vein. The strike of the latter
is about S.30° E., which direction poiuts straight to the west
side of Silver Islet. Its dip is S0° N.E. The eastern vein is
filled mostly with calespar, and contains galena also, 106 parts of
which were washed out of 1000 of veinstone. The washed ore
contained only a trace of silver. These veins seem to continue
across Burnt Island, and arc met with on the mainland, where
small graing of galena are seen in them. They are more likely
to be argentiferous where they intersect the dykes; but at these
points large crevices filled with large stones and earth are invari-
ably found.

With regard to the agricultural capabilitics of the location,
they are not very extraordinary. A large part of its area is
occupied by the red sandstones, having only a covering of moss
and scarcely any soil upon them, neither is there any soil upon
the rocky ridges formed by the dykes. The indurated marl and
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the grey sandstones yield here and there some land which, on
cultivation, might supply a few of the wants of a mining popula-
tion. The lake itself, however, with its abundant supply of
beautiful fish, would do far more to furnish food for the miners
than any farms which it might be possible to establish on shore.
The timber upon the location, although seldom of a size to furnish
good saw-logs, would nevertheless be ahundant for mining purposes.
Balsam, spruce, cedar, and birch predominate. There are a few
pines and poplars, and in the north-east part some tamarac.
Maple is absent altogether. Since, therefore, the location is
comparatively valueless for farming and lumbering purposes, it is
to be hoped that the development of its mineral wealth will be
taken in hand in a vigorous but judicious manner and carried to
a successful issue. The only considerable mining settlement yet
made in the district of Algoma—that of Bruce Mines—owes its
establishment to the enterprise, and money (however injudiciously
expended) of the Montreal Mining Co. May their exertions
towards creating a remunerative industry in this barren region
be, in the future, attended with more substantial rewards to the
adventurers than heretofore.

Actonvale, February 20th, 1869.

ON THE MARINE MOLLUSCA OF EASTERN
CANADA.

By J. F. WmTEAVES, F.G.S., ete.

Our knowledge of the distribution of the marine mollusca in
Lower Canada is still very limited. In 1858 Principal Dawson
published in this Journal (vol. iii., p. 329) a list of shells
collected by him in Gaspé Bay ; the number of species recorded
is thirty-eight. In 1859 Prof. R. Bell gave a list of sixty-seven
marice molluses, collected in various parts of the Gulf of the
St. Lawrence (see vol. iv., p. 197) ; a few of these were pro-
cared in New Brunswick. Since that time some additional
species have been collected by otaer observers. In August, 1867,
through the kindness of Messts. John Luce and G- De Carteret,
of the firm of W. Frewen & Co., I was enabled to carry on
careful dredging operations at Grande Gréve, in Gaspé Bay. In
this paper it is proposcd—Ilst, to give a list of the species
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dredged by myself at Grande Gréve, and, 2nd, a catalogue
of all the marine mollusca known to inhabit Lower Canada at
the present date. i

Grande Gréve is a fishing station on the North-east side of
Gaspé Bay, and is sheltered by the narrow strip of land of
which Cape Gaspé is the extremity. The rocks of Oriskany
sandstone here dip slopingly towards the sea, which deepens very
rapidly from the shore, go that but few shells can be collected
unless the dredge is used. A fortnight was devoted to a careful
examination of this particular spot, and seventy-five specles were-
procured, as follows :— -

PALLIOBRANCHIATA. -

Lhynchonella psittacea Gmelin :—Frequent, ahve on stones in

from 10 to 20 fathoms.

LAMELLIBRANCHIATA,

.

Anomia eplipptum Linn.—On stones- and: shells with the
above; the var. aculeata frequent.

Amusium  tenuicostatum Mighels (= Pecten Mugellanicus
Lam.):—Alive in 1 to 10 fathoms.

Pecten Islandicus Chemnitz :—Living in from 5 to 40 fathoms
water.

Nucula tenuis Montagu, and var. expansa (== N. expansa
Reeve) :—Alive in 40 to 50 fathoms mud. The Nucule inflata
of Hancock, from Greenland, ete., is apparently only a variety of
this species, and is probably the same as V. expansa Reeve.

Nucula delphinodonta Migh. :—With dhe above, but much
more abundant. The shell is covered with a ferruginous coat
like the British Lucina ferruginosa.

Leda pernula Miiller:—Six fine living specimens in 50 fathoms
mud.

Leda minuta Miill—One, living, with the above.

Yoldia. myalis Couthuouy:—Rare, with the two preceding;
but not infrequent in the stomachs of flat fish caught off Grande
Gréve.

Crenella. glandula Totten :—A few taken living in from 20 to
40 fathoms.

Crenella decussata Mont. (= C. cicercula Moll.)-—Abundant,
living in mud, in from 20 to 60 fathoms. Quite distinet from
the preceding, but larger than the average of British specimens.

Vor. I. B No. 1.
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Modiolaricc discors Linn. and var. lewvigata Gray :—Rare,
living with the above.

Modiolaria nigra Gray :—One fine living specimen on a stone,
in about 20 fathoms,

Modiole. modiolus Linn.—Fragments of large speeimens in
shingle at 20 fathoms.

Mytilus edulis Linn.—Common on the beach and in shallow
water.

Curdium Islandicum Linn.—In sandy mud, at 30 to 50
fathoms, and abundantly from fishes’ stomachs.

Cardium pinnulatum Conrad :—Alive, with the preceding.

Serripes Groenlundicus Chemn.—Large and fine, in mud, at
20 to 50 fathoms. Found in the English Red-Crag deposits.

Astarte striata Leach, and var. globosa:—In 20 to 60
fathoms mud.

Astarte Banksii Leach :—With the preceding, but rarer. This
species and the foregoing are barely specifically distinet from the
A. compressa of English authors. They exactly correspond with
the two so-called species from Greenland.

Astarte undata Gould (= 4. latisulca Hanley) :—Large and
fine, in 50 to 60 fathoms mud. Very variable in sculpture.
The New Xngland variety, with prominent and distant ribs,
which some of the Gaspé examples approach, can hardly be
separated from the Astarte Omalii var. undulaée of Searles’
Wood's Crag Mollusca.

Astarte semisulcata Lieach:—With the preceding a few speci-
mens occurred, which I refer, with doubt, to this species.

Curdita borealis Conrad :—Living, at various depths.

Axinus Gouldi Philippi :—A. few living, at 20 to 60 fathoms.

Venus fluctuose Gould, sp.—Extremely abundant, living in
20 to 50 fathoms.

Macoma sabulosa Spengler (= Zellina promima and calcarea,
auct.) :—Searce, in 20 to 50 fathoms; also from stomachs of fishes.

Macoma Grenlundica Beck, sp.—Scarce, in shallow water.
Probably conspecific with the Sanguinolaria fusce of Say from
New Ingland, with the West Coast Macoma inconspicua of
Brod. et Sow, and with the Buropean ZTellina Balthica of
Lionaeus.

Mya arenaria Linn.—Occasional, on the shore.

Mya truncate Linn.—One dead but fresh adult, and living
fry taken in 10 to 20 fathoms.
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Sazicava (Panopwa) Norvegica Spengler : —Six dead but fresh
specimens, in 50 fathoms mud.

Saxicave rugosa Linn. and var. arctc'ca:—-Common, burrow-
ing into stones in from 10 to 20 fathoms.

Anatina papyracea Say :—One alive, in 50 fathoms mud.

T hracia myopsis Moller :—A. few taken with the above.

ZLyonsia (Pundorina) arenosa Moll.—Living in sandy mud,
in 30 to 50 fathoms. The shell is ecovered with particles of sand,
as the specific name implies.

Pandora (Kennerlya) glacialis Leach :—Living with the above.
Externally it closely resembles the Pandora obtusa of Forbes and
Hanley, which is the Solen pinna of Montague. According to
Dr. P. P. Carpeater, P. glacialis has an internal ossicle, which
is wanting in the British shell.

GASTEROPODA.

Cylichna alba Brown :—Living in 40 to 60 fathoms,

Tonicia marmoree Q. Fabr.—Common on stones, in 10 to 20
fathoms.

Leptochiton albus Linn.—With the above; frequent.

Tectura testudinalis Miill.—In very shallow water.

Lepeta ceca Milll.—On stones, in 20 to 50 fathoms, living.

Cemoria Noachina Linn.—Living with the above.

Margarita striata Brod. et Sow. (=AM cinerea Gould).

Margarita Grenlandica Chemn. and var. undulate.

Margarita obscura Couth.

Margarita. varicose Migh. :—These four species were taken
living, in from 30 to 50 fathoms mud, the last being by far the
most abundant. The M. varicosa is the same as the M.
elegantissima of Searles’ Wood’s Crag Mollusea.

Lacuna vincta Fabr.—On sea-weeds in shallow water.

Littorina Lttoralis Linn,fide Jeffreys (= L. palliata Say):
—~Common on rocks on the shore.

Littorina rudis Mont.—With the above. The varieties patula
and fenebrosa were common, but I did not meet with the tyre.
L. Granlandica Chemn. appears to be a variety of this species.

Scalaria Grenlandice Perry:—One living specimen on a
stone, in 20 fathoms water.

Mesalia (?) erosa Couth.—Abundant, living in 20 to 59
fathoms mud.

Mesalia (?) reticulata Migh.—With the above, but less frequent.



”

52 THE CANADIAN NATURALIST. [March

Aporrhais occidentalis Beck :—Alive, with the two preceding.

Menestho albule Mpll.—Three living; adult specimens were
taken on a stone, from about 20. fathoms water.

Veluting (Morvillia) Zonate Gould :—Three examples taken
on stones in deep water.

Velutina haliotoidea Miill.—One taken living, with the above.

Natica affinis Gmelin (= N. clausa Brod. et Sow.):—Finc,
in about 40 fathoms,

Lunatia Greenlandice Moll—Very large, living with the
above.

Lunatia heros Say :—TFrequent in sandy parts of Gaspé Bay,
but rare opposite Grande Gréve.

Pleurotoma bicarinata Couth :—Rare, in 30 to 50 fathoms.

Bela nobilis Moll.—A. few living, at the same depth as the
above.

Bela exarata Moll.—One living, in about 40 fathoms.

Bela scalaris Moll.—In mud, at from 30 to 50 fathoms. I
regard these three as good species, distinet from the British B.
turricula, of which I have never secen typical specimens in
Canada.

Bela decussata Couth.—Frequent, living in from 30 to 50
fathoms mud.

Bela pyramidalis Strom (= Fusus pleurotomarivs Couth.
F. ryfus Gould and B. Vuhlii Moll):—With the preceding,
but rare.

Nassa trivittate Say :—Living, a little above the village of
Gaspé Basin, where the water is brackish.

Buccinum undatum Linn.—Several varietics of this species
were dredged in deep water. [ regard the Buccinum undulatum
of Moller and the B. Labradorense of Reeve, as varieties of this
protean molluse.

Buccinum tenue Gray (= B. scalariforme Moll.) :—Alive, in
60 fathoms mud.

Buccinofusus Kroyeri Méll. sp.—One living specimen, with
the preceding; it is the Buccinum cretaceum of Reeve and the
B. Donovani of Prof. Bell’s list.

Chrysodomus decemcostatus Say :—One dead immature speci-
men was dredged in deep water.

Chrysodomus pygmeeus Gould :—Not rare, living in about
30 fathoms. ]

Trophon Gunnert Lovén :—Living in about 30 fathoms.
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Trophon clathratus Linn.—One taken with 7t Gunneri.

T'richotropis borealis Brod. et Sow.. -~

Admete viridula O.Fabr.—The two last species were fine, and
frequent in 30 to 40 fathoms.

CEPHALOPODA.

? Loligo illecebrosa Lesuer :—Abundant ; is used by the fisher-
men largely as a bait for cod.

Among other invertebrates dredged here were Metridium
marginatum Bdw. et Haime, Alcyonium rubiforme Ehrenb.,
Echinarachnius parma Linn., Ophiopholis aculeata Lutk.,
Ophioglypha robusta, and O. Sarsii, with other commoner forms,
and some fine sponges. ’

It is thought desirable to place on record a list of the sea
shells known to inhabit the River and Gulf of the St. Lawrence,
north of New Brunswick, and south of north-castern Labrador.
The species enumerated in the preceding list are included, and
only unrecorded localities are given for rare species. My thanks
arc due to Principal Dawson, to Drs. Stimpson, and P. P. .
Carpenter, and to Messts. S. Hanley and J. G. Jeffreys, for their
kind critical agsistance in the identifieation of difficult species.
At the same time, having carefully compared the Canadian shells
with Mbller’s types in the British Museum, and in the cabinets
of Messrs. Hanley and Jeffreys, this and the preceding list must
be regarded as the expression of my own individual judgment on
the several species.

LIST OF THE MARINE MOLLUSCA OF EASTERN CANADA.

PALLIOBRANCHIATA.
Rhynchonella psittacea, Gmel.

LAMELLIBRANCHIATA.

Anomia ephippium, Linn. Yoldia myalis, Couthuouy,

and var. aculeata. (is the Leda limatula of Principal
Limea subauriculata, Mont. Dawson's list).
Amusium tenuicostatum, Migh. Crenella pectinula, Gould ;
Pocten Islandicus, Chemn. (Mingan, J. Richardson, Jr).
Nucula tenuis Mont. —— glandula, Totten.

and var. expansa. —— decussata, Mont.
Nucula delphinodonta, Migh. Modiolaria discors, Gray,
Leda pernule, Mall. - and var. levigata.

~—— minuta, Mall. ~—— nigra, Gray.
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Modiola modiolus, Linn.

—— plicatula; Lamarck.
Mytilus edulis, Linn.

Cardium Istandicum, Linn. |,
pinnulatum, Conr.
Serripes Greenlandicus. Chemnitz;
Axinus Gouldii, Phil.

Astarto borealis? Chemn.

(Marsouin, Prof. R. Bell).

—— undata, Gonld.
semisuleata? Leach.
striata, Leach.

Banksii, Leach.
quadrans, Gould ;

(Mingan, J. Richardson, Jr).
Cardita borealis, Conr.

Gomma Tottenii, Stimp.

(= Venus gemma, Totten).
Venus fluctuosa, Gould. .
Mactra polynema, Stimp. v

(= M. ovalis, Gould—nameo pre-

oceupied).
Ceronia deaurata, Turton,
(= Mesodesma Jauresii, De Joan-
nis) : Little Metis, J. F. W.
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Ceronia arctata, Conrad;
(This species I believe to be tho
young of the proceding).
Macoma Greenlandica, Bock.
—— sabulosa, Spengl.
Tollina (Angulus) tenera, Say ;
(collected in Gaspé Bay by Prin-
cipal Dawson).
Solen ensis, Linn.
Machera costata ? Say.
Mya arenaria, Linn.
—— truncata, Linn.
Crytodaria siliqua, Spengl.
(Tadoussac, Principal Dawson;
Little Metis, J. F. Whith-
eaves).
Panop cea Norvegiea, Spongl.
Saxicava rugosa, and var. arctica.
Anatina papyracea, Say.
Thracia myopsis, Moll.
Lyonsia (Pandorina) arenosa, Moll.
(is the Osteodesmahyalina of Prof.
Bell’s list, but not of Conrad).
Pandora glacialis, Leach.
Zirphees crispata, Linn.

GASTEROPODA.

Opisthobranchiata.

Cylichna alba, Brown.

Prosobranchiata.

Tonicia marmorea, 0. Fabr.
Leptochiton albus, Linn.
Amicula Emersonii, Couthuouy ;
(@aspé Bay, Principal Dawson).
Lepeta ceeen, Moll.
Cemoria noachina, Linn.
Margarita striata, Brod. et Sow.
ohscura, Couth.
varicosa, Migh.
Greenlandica, Chemn.
and var. undulata.
—— helicina, 0. Fabr.
Adeorbis (Molleria) costulata, Mil. ;
(Mingan, J. Richardson, Jr).
Rissoa minuta, Totten ;
(Little Metis, J. F. W.)
castaneoa, Mdller ;
(Mingan, J. Richardson, Jr).
Lacuna vincta, Fabr.
Littorina littoralis, Linn.

Littorina rudis, Montagu ;

vars. patula and tenebrosa.
Secalaria Grenlandica, Perry.
Mesalia erosa, Couthuouy,

(= Turritella polaris, Méller).
reticulata, Mighels,

(= Tarritella lactes, Moller).
Aporrhais occidentalis, Beck;

(Mingan, J. Richardson, Jr).
Meonestho albula, Moll.
Velutina haliotoidea, Mill.
Aorvillia) Zonata, Gould.
Lamellana perspicus, Linn.
Natica affinis, Gmelin,
Lunatia heros, Say.

—— Greenlandica, Moll.

- triseriata, Say.
Bulbus flavus, Gould.
Amauropsis Islandica, Gmelin,

(= Natica helicoides, Johnstone).
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Pleurotoma bicarinata, Couth.

Bela nobilis, MslI.

—— scalaris, Msll.

—— oxarata, Moll.

—— decussata, Couth.

—— pyramidalis, Strom.

Astyris Holbolli, Beck; smooth var.
(= Columbella rosacen, Gould) ;
Mingan, J. Richardson, Jr.

Purpura lapillus, Linn.

Nassa trivittata, Say.

Buccinum undatum, Linn.
(varieties = B. undulatum M¥oll.

and B. Labradorense, Reeve).
tenue, Gray.

Buccinofusus Kroyeri, Moll.

WIITEAVES—CANADIAN MARINE MOLLUSCA.

Chrysodomus tornatus, Gould.
decemcostatus, Say,
(varieties occur with charactors
intermodiate between this-
and the preceding species).
Islandicus ? Chemn.
(?=Fusus Spitzbergensis, Reove).
pygmeeus, Gould.
Trophon clathratus, Linn.
—— scalariforme, Gould.
—— Gunneri, Lovén.
—— craticulatus, 0O, Fabr,
(= T. Fabricii, Bock) ;
Mingan, J. Richardson, Jr.
Trichotropis borealis, Brod. ct Sow.
Admete viridula, Q. Fabr.

CEPHALOPODA.

Loligo illecebrosa? Lesuer.

. The following species have been found in Labrador, but have
not yet been taken living in the area in question:—

Terebratella Labradorensis, Sow.
Yoldia sapotilla, Gould.

Leda buccata, Mdll.

Mactra solidissima, Chemn.
Thracia Conradi, Couth.

. Clione limacina, Phipps.
Limacina helicina, Phipps.
Bulla pertenius, Migh.

—— occulta, Migh.

Philine lincolata, Couth.

Pilidium rubelium, Fabr.
Scissurella crispata, Flem.
Turitella acicula, Stimps.

Bella violacea, Migh.

—— cancellata, Migh.

Buceinum Greenlandicum, Hancock.
Ommastrephes todarus ?

All of these, with the exception of the first species, are given
on the authority of Dr. A. S. Packard, Jr. (this Journal, vol.

viii.,, page 401.

Throughout Dr. Packard’s article, wherever

the depth of water is given as “feet,” read ¢ fathoms”).

Ostreea Virginiana? Lam., Venus mercenarie Say, Crepi-
dulew fornicata, C. plana, and Nuassa obsoleta live in the Bay
of Chaleur, but barely within the limits we have prescribed.

Machora squame Blainv., Fasciolaria ligata Mighels, and
Fusus veniricosus Gray, occur both north and south of Lower
Canada, but they have not as yet been taken in its waters.

Lastly, afew shells are found in the post pliocene beds of Lower
Canada, which, as yet, have not been detected as members of its

recent fauna. These are:—

Torobratella Spitzborgensis ? Dav.
Leda truncata, Brown.

Cardium Dawsoni, Stimp.
Astarte Laurentiana, Lyell.
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Macoma inflata, Stimp. Buceinum Greenlandioum, Hano.
Cylichna nucleola, Roeve. ——  cyaneum, Brug.
Buccinum glaciale, Linn, ——  Tottenii, Stimp.

The three last named 'species of Buccinum are quoted on the
authority of Dr. Stimpson. The Terchratella has been referred
to the 7. Labradorensis of Sowerby, Having seen recent speei-
mens of this shell from Halifax, N, 8., and fossil examples from
Riviére-du-Lonp, it seems to me to come nearer to Davidson’s
Tercbraielie Spitzbergensis.

At Jepths as great as fifty fathoms and upwards in Gaspé Bay,
the mud or sand brought up by the dredge, even in July and
August, is icy cold. It is not improbable that in this'bay one of
the branches of the cold northerly arctic current may
flow. An experiment made by Dr. Fortin of trying to
naturalize oysters in Gaspé Bay seems to have failed. Oysters
are very sensitive to cold, and not only does extreme cold exist at
the bottom in deep water all the year round, but the surface is
frozen over along the shore during the winter.

The marine mollusca of the River and Gulfof the St. Lawrence
arc remarkable, first, for the extreme antiquity of many of the
specics, and secondly, for their wide geographical range. The
majority of them belong to an arctic or sub-arctic faurna, which is
to a large extent circumpolar, In time, some date]back to a
period as old as that in which the European coralline crag was
deposited, and during the formation of the European tertiaries and
post-pliocene beds, many species lived in the seas of Great
Britain, etec., which are new extinet there but which still live on
the western side of the Atlantic. There may be perhaps, in
addition to this, a small local assemblage consisting of species
apparently of a more recent date of creation and confined to a
comparatively limited area. Nearly all of the Greenland shells
will probably be yet detected in the River and Gulf of the
St. Lawrence. When we possess more definite information as to
the geographical distribution of the living marine invertebrates
of the Dominion, we shall be better able to understand the con-
ditions under which the Canadian post-pliocene beds were
deposited. And further, a careful comparison is-still required
between the recent invertebrates of the northern seas, and the
fossils of the tertiary and post tertiary beds of Europe and North
Anmerica. Not only would the results of such investigations add
to our knowledge of physical geology, and help to form a key
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towards the solution of the problem of the rationale of ihe
geographical distribution of plants and animals, but it might
also throw some light on that vexed question the origin of species. -
These arctic or sub-arctic molluscs are not only in many cuses of
high antiquity, but from their wide spread distribution we get an
opportunity of studying the modifications of species caused by
altered physical conditions.

ON CHEMICAT:. EXPLOSIVES. .

GUNPOWDER—GUN-COTTON-—NITRO-GLYCERINE—DYNAMITE,
By J. B. Epwarps, Ph.D., F.C.S.

The rapid advance of gun-cotton and its congeners as formidable
rivals to gunpowder, is a remarkaisle example of the industrial
intelligence and enterprise of modern Rurope. Guopowder has
long occupied a remarkable position as a projectile. The mechan-
ical genius of the most advanced nationality, has been mvoked
for improvements in armaments and defences; but the chemical
condition of this explosive projectile has remained the same during
the past century. It would be rash to say that the days of gun-
powder are over, as our past expericnce has shown that new
inventions bring new appliances into action, and that in the spread
of civilization over the globe, all are required. Hence it is
probable that as much gunpowder will be consumed hereafter, as
before the invention of gun-cotton, but the latter will, undoubt:
edly, be in large demand for mining industries, ag well as for
some forms of ordinance. On the comparative mechanical value
of gun-cotton and gunpowder, Mr. Scott Russell has brought some
valuable data before the members of the Royal Institution, and
thus compares them: “Gun cotton, as prepared by the Austrian
process, is uniform in quality and permanent in action ; 1t
possesses the greatest cleanliness in use, not fouling the gun as
gunpowder does, and hence possesses great advantages for use with
breech-loading arms.”

Exploding in the open air it acts differently from gunpowder;
if the latter is exploded in one pan of a pair of scales, the arm of
the balance is violently depressed ; an equal weight of gun cotton,
on the contrary, can be ignited without xaovirg the pan. In the
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same manner a bag of gunpowder will blow open the gate of a
town, which would not be injured by the explosion of an equal
weight of loose or unpacked gnn cotton.

Enclosed in a case or gun, the effect of gun cotton is three times
greater than that of powder, and for blasting purposes it is twelve
times greater. When the cotton is converted into gun cotton in the
state of twist or yarn, and afterwards plaited, it may be made into
cartridges of almost any proportion of projectile force; and this
force is increased per weight of cotton.  The recoil is one-third
greater in the case of gunpowder, than that caused by gun cotton.
Gun cotton is found not to heat the gun to the same extent as
as gunpowder; the former can be repeatedly wetted and dried
again without injury, which is a great advantage over gunpowder.
In confined places, such as mines and casements, the absenee of
sulphurous smoke, enables workmen and soldiers to continue firing
for any length of time without inconvenience.

The relative power and proportions of gunpowder and gun
cotton, may be inferred from the following tables, compiled by
Mr. Scott Russell :—

GUNPOWDER. GUN COTTON.
100 1b5. OCCUPF-vaenne 1.8 C. ft. 100 1bs. oceupy.... - - 4 C. ft.
65 1S, 4 veeeenen . LOC.1t. 251s. ¢ aiiiiias 1C. ft.
PRODUCTS.

100 lbs. yields | 100 1bs. yields
63 1bs solid, 32 Ibs. gases. 25 1bs. steam, 75 1bs. gas.
Professor Abel, the able chemist at Woolwich laboratory, points
out two distinct actions of nitric acid upon cotton. If the nitric
acid be permitted to act at a high temperature, and in an ener-
getic manner, the carbon and hydrogen of the cotton may be com-
pletely oxydized. When, however, the temperature is controlled,
and the action moderated, the hydrogen is removed in gradations,
peroxide of nitrogen being substituted for it, and various
compounds formed in definite proportion. Thus, when the atoms
of hydrogen are replaced by two of nitric oxide Xyloidine is pro-

duced C. 20 M. 18
" T2 No. 4}0' 20

TWhen three atoms of hydrogen are replaced, pyroxiline, or collo-

dion cotton is produced

C.24 H 17
3 N.O. 4}0- 20.
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By the precautions adopted in the Austrian army, a definite

compound has been produced for martial purposes.

C.25 H. 15
5 NO. 4 } 0.20

The cotton loosely spun with yarn, is boiled in a weak solution of
alkali, in order to remove more easily oxidized materials which
would consume a portion of the nitric acid.  After this washing
the yarn is dried in a centrifugal drying machine, and immersed
in a solution of 1 part by weight nitric acid, Sper. 1.5, and 3 parts
sulphuric acid, 1.845. To secure uniformity of result, it is
allowed to remain in this acid for forty-eight hours ; great care being
taken that the temperature does not rise during the operation.
When loosely arranged the Austrian cotton inflames at a tempera-
ture of 800°, it burns without smoke, and leaves no ashes.
When twisted into yarn its rapidity of combustion is diminished,
and by varying the degree and tightness of the twist, various
rates of burning may be obtained, from the rifle cartridge to the
mining fuse. Iiconomically, these results all tell in favor of the
gun cotton over gunpowder, in every modification of its grain; and
in many respeets the actual manufacture of gun cotton is the safer
of the two.

In competition with these substanees are explosive derivatives
of the same type from storch and sugar; but these have not at
present shown any commereial capabilities. A formidable oppo-
nent to gun cotton has, however, appeared in the product of gly-
cerine, the waste product from soap manufucture, which is
converted by nitric acid into nitro-glycerine or glonoine. This
substance was discovered in 1847 by Sobrero, but its manufacture
on a commercial scale is due to the persevering enterprise of M.
Nobel, a Swedish chemist, who has cstablished six factories for
its manufacture. The Nitro-glycerine Company in Stockholm,
sold, in 1865, 32,258 feet, in 1866, 48,785 feet, in 1867, 76,575
feet, and in 1868, 150,009 feet, which shows the rapid inerease
in the demand for this explosive, this quantity being principally
consumed in Sweden for mining purposes.

Nitro-glycerine is an oily fluid, having a specific gravity of 1.6.
It is insoluble in water, but scluble both in wine and wood alco-
hol, and in ether. It freczes at 46° F. and explodes at 350° .
Flame will not always ignite it, and when struck ou an anvil only
the portion actually struck explodes. It is exploded by agitation,
and by frietion, which is a source of danger in its handling, and
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has been the probable cause of some of the serious and unexpected
accidents to which its sudden explosion has given rise. Great
caution is therefore necessary in its manufacture, as during the
action of the nitric acid on the glycerine, the temperature rapidly
rises, and has to be controlled by the use of a freezing mixture,
otherwise the compound formed would explode; and, on the other
hand, if frozen solid, the same danger exists from the friction of
its particles.

Although, therefore, a highly dangerous process, it may, by
care aud precaution, be produced as we have seen in very large
quantities. Fearful destruction of life has, however, arisen from
ignorance and recklessness in its conveyance from place to place. In
1865, a small rudely formed box was found to be creating a
suffocating smell in the baggage room of the Wyoming Hotel
in New York, and which not being claimed was thrown into the
street when it immediately exploded with great violence filling
the air with nitrous fumes, and doing much damage.

One hundred pounds weight exploded at Sydney, and seventy
cases exploded at Aspinwall, Panama, in the same year, on board
the ‘Huropean,” which was nearly destroyed, 2 large ship ncar
her greatly injured, the freight house blown down and 400 feet
of the quay obliterated, upwards of seventy persons were killed
and wounded and not a single pane of glass was left in the city.
Similar casualties have followed in quick succession. Two boxes
of oil were transmitted as ordinary merchandise through the most
important and populous localities in Europe and finally landed in
San Francisco, where it exploded, causing a fearful loss of life and
the destruction of $200,000 worth of property. Such extraor-
dinary and criminal recklessness has given rise to prohibitory
legislation and probably induced an unnecessary panie in reference
to the real dangers of transhipment and conveyance of the article.
In the history of gunpowder and gun-cotton, we have been occa-
sionally startled by fearful accidents with terrific loss of life,
which has awakened us to the necessity of constant vigilance and
the uimost precaution in handling and storing large quantities of
such potential commodities, Nitro-glycerine has been prohibited
in Belgium, and in Sweden it has heen placed under restrictions of
a similar class to those imposed on gunpowder. Some railway
companies refuse to carry it, which has induced those requiring it
to smuggle it through as ordinary merchandise, a most unjusti-
fiable proceeding. The wisest policy is doubtless to carry it
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under special precautions, and thus a2 car load has been recently
sent through from New York to the new Pacific railroad without
being unladen, in perfect safety.

Much scientific attention has been bestowed on the important
subjeet of rendering these substances non-explosive during their
storage and transhipment.

Gunpowder was to be treated with sand and thus rendered non-
explosive and when required for use the sand to be sifted out.
This simple and ingenious idea was however found in practice less
practicable than could be wished. The sand cut the grain of the
powder, and caused loss by dust, while to an inconvenient extent
it remained with the powder after sifting.

Gaun-cotton can be kept wet until required for use and, when
manufactured in yarn or cartridges, is much safer than powder.
Prof. Abel has suggested some important modifications in the
process for manufacturing mining cotton, which render it com-
paratively safe and in a very compact form.

Nitro-glycerine has received similar assistance from the hands
of M. Nobel, which promises to give 2 new stimulus to its manu-
facture and which may cnable it to outstrip all competitors for
blasting purposes.

His first idea was to dissolve it in two or three volumes of
Naptha, or methylated spirit. This renders it perfectly safe for
transport, but adds of course to the cost the additional freight of
extra bulk, and the value of the spirit. When the compound is
dropped into water the nitro-glycerine fulls to the bottom and
may be collected or used in that state. A still more valuable
suggestion, however, is to mix it with 25 per cent. of porous
silica, and use it in this pasty condition. Thisis a form said to
possess speeial advantage for blasting purposes over either the
solid or liquid agents; it loses none of its power by dilution to
this extent and is then called Dynamite.

Esxperiment have been made at Glasgow and Mertsham which
leave no doubt of its safety. A box containing 8 lbs. of Dyna-
mite (equal to 80 lbs. gunpowder) was placed over a fire where it
slowly burned away. Axnother box containing the same quantity
was hurled from a height of sixty feet on to the rock below and
no cxplosion took place. At Stockholm, a 200 lbs. weight was
dropped from a height of twenty feet on to 2 box containing Dyna.
mite, which was completely smashed but without any explosion.

It may of course be much more easily packed that nitro-gly-
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cerine and is not liable to leakage which is a serious difficulty with
all liquids of an oily nature. Its power is fully equal to the same
bulk of nitro-glycerine’and it has also several advantages. Thus
it does not evaporate and give off fumes, which is a complaint
made by workmen against nitro-glycerine, because in a close
tunnel it gives rise to severe headaches.

The saving of time and labour by its use issaid to bhe very great.
The Dynamite is put up in cartridges, so that the workman has
simply to put them into his bore-hole and fire.  Mr. Nobel states, as
the result of his experience, that the use of Dynamite or nitro-gly-
cerine, reduces the general cost of blasting by at least one third.
It is being largely used in Sweden, in Wales, at the Phoenix
mine on Lake Superior, also in the construction of the Pacific
Railway and the demand now considerably exceeds the ability of
existing factories to supply it.

ON THE GREAT SNOW FALLS OI 1869.
By C. Syarrnwoop, M.D., LL.D., D.C.L.

The more than usual amount of snow which fell during the
winter 1868-9, renders it wovthy of record for comparison with
past and future observations.

The first snow of the winter (1868-9) fell on the 17th day of
Qctober, and though inappreciable in quantity, ushered in a season
of very heavy snow falls.

The total amount which fell during the month of

OCLODEI WS cevennruinnrnreuireeinritrisansansnenenes . 4.92 inches
During the month of November.......ccoveriviernnses 17.28 «
During the month of December...ccuvveenenennans veveee 27.96 «
During the month of January, 1869........ccoveeennenee 28.07 «
During the month of February............ . 73.76 «
Up to the 15th March.....ccvieveiirrriniinnniinniees 11.67 ¢«
Total.eeeeniiieiiiiiiiiiirnnanaens eeen. 163,66

The mean average depth of the snow fall for the past twenty
years was 79.50 inches per annum.

The greatest depth which fell in one month during the above
period fell in January, 1861, and was 31.80 inches.
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The total depth which fell in 1861 (a year of great snow fall)
was 99.58 inches.

Liast year (1868) 105.27 inches of snow fell; this is above the
yearly average, but is owing in a great measure to the unusual
large amount which fell in November and December.

T'he first heavy fall commenced at 7 a. m. on the 3rd of
Tebruary and ceased at 4 p. m. on the 4th day, 25.44 inches
having fallen. The barometer fell from 29.751 inches to 28.841
(a range of 0.910 inches). The mean temperature of the 3rd
day was 17 degrees, and of the 4th day 21 degrees; wind
was from the N. B, by E.; greatest mean velocity 18.42 miles per
hour.

The second heavy fall commenced at 3.15 p. m. on the 14th
day, and ceased at 2.15 p.m. of the 15th; there fell 14.90 inches.
The barometer stood at the commencement at 30.001 inches and
fell to 29.175 (arange of 0.826 inches) ; the wind was from the N.
E. by E.; greatest mean velocity 19.11 miles per hour. The mean
temperature of the 15th day was 19 degrees.

A third fall, which was remarkable for heavy drifts and
somewhat severe cold, commenced at 4 a. m. on the 10th of
March and ended at 11 p. m., during which time there fell 8.82.
inches. The barometer attained the lowest reading 2t 10 p. m., and
indicated 29.119 inches; wind was from the N. K. by E., and
was succeeded by a heavy gale from the West. The mean tem-
perature of the day was 12.1 degrees; the thermometer at 7
a. m. stood at 16°.1 and fell to 8°.0 at 2 p. m., and at 9 p. m.
it rose to 12°.2. .

The heaviest fall of snow on record to which we have had access,
occured on the 17th and 18th of January, 1827, when from
60 to 70 inches of snow fell. Drifts of from 12 to 15 feet high
were common in many places.

February has not generally been characterized by very heavy
snow falls, being for the most part dry and cold. The heavy fall
of November last far excceds the usual average for that month,
which is about 6 inches. December, 1830.1831 and 1834 showed
a fall of 26.50 inches, 27.45 inches, and 27.70 inches respectively ;
large amounts fell in February, 1831, viz., 23.30 inches; in 1832,
25.85 inches; and in 1835, 21.80 inches, but these are excep-
tions; and March, 1832, shows an amount of 21.35 for that
month., The amount of snow which fell in the month of De-
cember corresponds very clo:ely to the above amounts.
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We may state, for the purpose of illustrating our climatology,
that from the year 1824 up to 1868, a period of 44 years, the ice
left the River St. Lawrence in front of this eity—varying from
the carliest period, 16th March (1825), to the latest, April 28
(1855), showing a variation of 43 days during this period of 44
years, but these early periods arc not confined to late dates, but
occured in March 1825, 1828, 1834 and 1842 ; the intervening
years vary from 3rd to the 28th of April inclusive.

NATURAL HISTORY SOCIETY.
MONTHLY MEETINGS.

(From December 1st, 1868, to February 28th, 1869.)

Third monthly meeting, December 28th, 1868; Mr. E. Billings -
in the chair. ‘
The following donations were announced.

TO THE MUSEUM.

Twenty-eight species -of coleoptera from the Mackenzie River ;
from G. Barnston. A named series of Canadian beetles, consisting
of 733 specimens of 475 species; from E. Billings.

Tifty-four species of Canadian beetles; from A. S. Ritchie.

To ToE LIBRARY.

The 20th Annual Report of the Regents of -the University of
the State of New-York; from Prof, J. Hall.

Céphalopodes Siluriens de la Bobéme. Groupement des Ortho-
ceres, par Joachim Barrande; from the Author.

Annuaire de Ville Marie, ete., from L. A, H. Latour.

NEW MEMBERS.
Mr. C. C. Stewart B. A. was clected a member of the Society.
PROCEEDINGS.

Mr. Whiteaves made 2 communication on a collection of exotic
birds recently added to the Collection. Ninety-two specimens
have been acquired by purchase during the past summer. Of
these sixty-three examples were exhibited, and the points of
interest in each species were briefly pointed out. Two of the species
belong to the order Raptores, and the rest to the various subdivi-
sions of the large order Insessores.
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Fourth monthly meeting, January 25th, 1869, the Presideut in
the chair. 3 :
DONATIONS TO THE MUSEUM.

A collection of Devonian plants (35 specimens of 22 species)
from the Fern ledges, near St. John, New Brunswick: from the

Natural History Society of St. John.

T0 THE LIBRARY.

Catalogue of N. American Orthoptera deseribed previous to
1867, by Samuel H. Scudder: from the Smithsonian Iunstitute,
Washington. Twenty eight volumes of the Zoological catalogues
of the British Museum : from the Trustees.

Messrs Walter McOwatt and Walter Cross Cowan were clected
ordinary members.

Mr. F. Mackenzie read a paper “ on the prevention of cruelty
to animals.” A discussion ensued in which Principal Dawson,
Rev. Dr. De Sola, Dr. Bernard, R. Moat, D. Mackay, Jas.
Ferrier Jr. and Mr. Mackenzie took part.

Dr. P. P. Carpenter then made a cominunication ¢ on some of
the features of the Montreal mortality returns for 1868.”

Some remarks were made on this subject by Dr. Girdwood, G.
Stephens, and Principal Dawson.

Fifth monthly meeting, held February 22nd, 1869, the Presi-
dent in the chair.

DONATION TO THE MUSEUM.

Specimen of the silicious sponge (Buplectella aspergillum)
popularly known as Venus’ flower basket, from the Philippine
Islands: presented by Jus. Ferrier, jr. Specimen of the Missouri
pouched Rat, Geomys bursarins : from Mr. W. Hunter, Plaster
models of five Indian pipes from the supposed site of the ‘mcxcut
Indian village of Hochelaga; from Prineipal Dawson.

TO THE LIBRARY.

Acadian Geology. Second edition. From Principal Dawson.

Tive volumes and § numbers of the London Quarterly Jonrnal
of Microscopical Science; from Dr. J. Baker Edwards.

Messrs Bryce Scott, H R. Gray, and E. Hartley were elected
members of the Society.

Vor. L. F No. 1,
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Dr. John Bell read a paper entitled ¢ Notes on acruise in the
Gulf of St. Lawrence.”

Mr. A. T. Drummond read an essay “On the introduced
plants of Ontario and Quebec.

SOMERVILLE LECTURES.

Four lectures of this series have at present heen delivered, as
follows :

1. January 21st, 1869. On Paleeozoic land Animals; by the
President.

2. January 28th, 1869. On the Chemistry of the Soap manu-
facture ; by Dr. John Baker Edwards F. C. S.

8. February 11th, 1369. On the Zoology of the Bible; by
Rev. A. De Sola L. L. D.

4. February 25th, 1869. On Primceval Chemistry; by Dr. T
Sterry Hunt F. R. S.

CONVERSAZIONE.

The 7th Annual Couversazione was held at the Rooms on
Thursday evening, February 18th, and was well attended. Music
was given by Herr Mayerhofer and pupils, by the Germania glee
club, and by Mr. Brandt. Philosophical instruments were contvi-
buted by the authoritics of McGill College, and microscopes, with
objects, by members of the Mieroscopic club. Mr. C. Baillie
illaminated the Museum with the electric light, and Dr. J. Baker
Edwards exhibited Plateau’s soap bubbles. Mr. Boss illustrated
the operation of his new automatic fire alarm signal box, and
contributed a small aquarium containing living sea anemones
from the Clyde. Dr. Bell exhibited a series of the Plants of
Newfoundland, Mr.dJ. P. Clark photographs and priuts, and other
gentlemen contributed interesting Zoological specimens. During
the evening the following address was delivered by the President,
Principal Dawson.

LADIES AND GENTLEMEN :—1It is my pleasing duty to bid you
welcome to the Seventh Anuual Conversazione of this Society —a
Society which has not ceased, since its incorporation in 1832, to
labour for the promotion in this city of a taste for natural science
and allied subjects; and this, with marked success. In addition to
its Lectures and meetings, I may mention as a permanent monu-
ment of its utility, the issue of nine volumes of its Proceedings,
containing more than 4,000 pages of matter of the highest scienti-
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fic value, and of the utmost importance to the knowledge of nature
as it exists in this country, and to the development of our resour+
ces. No other institution in Canada can pretend to have made
any contribution to the Natural History of this continent approach-
ing this in value and extent. I may also mention its Museum,
which has within the last few years made great progress, under
the care of Mr. Whiteaves, and by the patient labour of our cabi-'
net-keeper, Mr. Hunter. When I look through this museum to-
day, and observe its admirable arrangement and the great amount
of scientific material of real value which it contains, I can scarcely
believe that it has grown from the confused and paltry collection
which was huddled together in our former rooms in Little St.
James street. Nor has its growth ecased. The additions made
within the last six months amount to 200 species of vertebrate
animals, a large number of invertebrates, and about 200 fossils,
besides many other objects. 'F'aking together, the collections of
this Society, of the Geological Survey and of the MeGill Univer-
sity, Montreal now stands far in advance of any other city of this
Dominion in its museums of Natural Seience; and' thus affords
greater facilities than any other to the student of Canadian Natu-
ral History and Geology. This is no mean advantage, and is espe-
cially appropriate to a commereial and manufacturing metropolis ;
and it will be far more strongly felt when we shall have in connec-
tion with the University, or with any other agency that may be
established, Sehools of Science for the training of our young men
in the practical application of Science to the Arts. In this respect
this Society has all along been in advance of the age ; because here,
as elsewhere, the accumulation of museums must alwavs precede
the establishment in any large and effectual way of the higher
grade of scientific schools. A knowledge of this fact, has I confess
stimulated my own efforts in behalf of this museum and that of
the university, since I hoped that here, as in the old world, the
collection of objects would afford a safe basis for the erection of
scientific education. There are some branches of knowledge and
culture, and these very valuable in thewselves and the training
they afford, which require nothing but teachers and books for their
successful prosecution. But training in science, to attain to any
useful results, must have large preparatory appliances in collee-
tions and apparatus. This along with the apathy which naturally
exists as to anything of which the public has had no previous
experience, is no doubt, a cause of the lamentable fact that Canada
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has not yet attained to the establishment of one secientific sehool,
while in the mother country, in the various states of the continent
of Burope, and also in the United States of America, such schools
largely supported and admirably appointed exist in great numbers,
and are productive of immense results in the promotion of the
scientific arts and manufacturcs. In the Christmas vacation I
enjoyed the pleasure of visiting some of these institutions in the
United States, in which the means of old University foundations
are made available, along with modern donations and grants, for
the cultivation of practical science. Such institutions arc furnished
with laboratories, museums, scientific libraries and apparatus ; and
their courses of study embrance such ‘subjects as Mining, Metallur-
gy, Agriculture, Botany, Zoology. Geology, Mineralogy, Bngineer-
ing, Architecture, Drawing, Military Science and Tactics, Practi-
cal Mechanies, Astronomy ; alleminently practieal, and arranged so
as to suit the wants of young men entering on a variety of useful
trades and professions. Although these institutions are numerous
and largely attended, they have not yet reached the limits of the
demand for their work, and lurge grants in their aid have recently
been made by Congress, while State Legislature and the munifi-
cence of private individuals are daily adding to their number and
efficiency. It should be u fact that requires but to be mentioned
to excite earnest inquiry and effort, that while ail the older univer-
sities in the United States have scientific schools, and while mul-
titudes of similiar schools are supported by the several States and
the general government, we have in this Dominion four States,
certainly equal in resources to any of those in the American
Union, without a scientific school. In the mother country the
subject is attracting great attention. I have just read a report
presented to the House of Commons last year by a select Commit-
tee on Scieutific Instruction, which after hearing the evidence of a
number of leading Professors, Tcachers and Educationists, strong-
ly recommends to Parliament to proceed at once to organize the
technical education of the country, and to add to the existing
means as far as possible; and further, to recognize natural science
as an indispensable element in such education. This report will,
no doubt, be acted on soon, probably before anything can be done
in this country, and we shall have the satisfaction of being another
step behind the mother country in this most important matter. It
may be asked what connection has all this with this Society, and
. with the present oceasion. One such connection is, that this
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Society would derive aid from every graduate of any Scientific
school established here; and on the other hand, it can never attain
for ity colleotinng their full utility, until there should be such
schools. Another is, that while as President of this Society I have
its immediate interests in view, I have also at heart the advan-
tage of the young men growing up among us, and whom I should
wish to see rising to something higher than the position of subor-
dinates to men trained in other countries; and with this feeling,
I propose, on every fitting oceasion, and I regard this as one, to
insist as strongly as I can on the necessity of schools of practical
science to the welfare and progress of this country. -

VISIT OF HIS EXCELLENCY THE GOVERNOR GENERAL.

At the Court House, on the morning of the second of February,
the following address to His Excellency was presented and read
by the President, Principal Dawson. The President was accom-
panied by Sir W. B. Logan, Dr. T. Sterry Hunt, Dr. Smallwood,
Dr. J. Baker Edwards and other officers and members of the
Society.

To His Excelleney the Right Honourable Sir Jomn Youna,
Bart., ¢.C.B., G.C.M.G., &ec., &c., Governor General of
the Dominion of Canada, &e., &e.

May it please your Excellency:

We, the President, Viece Presidents, and Members of the
Natural History Society of Montreal, beg leave to approach Your
Excellency with our most respectful salutations and most cordial
welcome on this your first visit to Montreal, and to tender our
hearty congratulations on your assumpmon of the govermnent of
this Domunon

The Institution which we Have the honour of representing is
one of the oldest in Moutreul, and has ever had for its chief
object the advancement of the study of Natural Science in this
city and throughout Canada. To this end it has striven amid
much difficulty, but with some suceess, to establish a museum of
Natural History and’ Archaeology, and a library of scientific
works, to which we respectfully invite the inspection of Your
Tixcellency. It also, by its papers periodically read, its lectures,
and its organ the Canadian Naturalist, and such other means
as it may command, seeks to promote original investigation and
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to foster a taste for the study of natnre so far as it can make its
influence extend. i

Believing that the objects of our Socicty, and especially that
which tends to diffuse a knowledge of the products of this
country, will command the sympathy of Your Excellency, as
they did that of Your Excellency’s predecessors, who took a warm
intercst in its operations and suceess, we venture now to solicit
the honour of being allowed to name Your Excellency as Patron
of the Natural History Socicty of Montreal.

‘We beg, in conclusion, to express our hope that the residence
of Your Excellency in this country may prove as agrecable to
yourself and Lady Young, as we are assured it will be beneficial
to all its best interests.

‘We have the honour to be,
Your Excellency’s very obedient Servants:

(Signed)  J. W. Dawson, LL.D, F.R.S.
A. DE Sors, LL.D.
B. Bruunes, F.G.S.
W. E. Locay, LL.D., F.R.S.
T. Sterry Houxt, L.LD.,, F.R.S.
C. Syxannwoop, M.D., LL.D., D.C.L.
J. ¥. Wuireaves, F.G.S.
J. Bager Epwarps, F.C.S.
(And other Members.)

To which His Excellency delivered the following reply.

To the President, Vice Presidents, and Members of the Natural
History Society of Montreal. o

Mr. President and Members:—1In the study of Natural Secience,
which is the object of your Institution to encourage, I recognize
one of the most agreeable exereises for the intellectual faculties, as
well as a rich mine for exploration in the interests of the practical
arts and of the material comfort and advancement .of the com-
munity. T hore to have, either now or at some future early
occasion, the pleasure and advantage of visiting the Museum
which you worthily laboured to establish.

I tender you many thanks for the complimentary terms of your
welcome, as well as for the kind wishes you express, that Lady
Young’s and my residence in Canada may prove useful to the
country and agreeable to ourselves,

(Signed,) Joun Youne.
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His Excellency also stated verbally that he should be happy
to become Patron of the Society. ‘ ’

On the afternoon of February 3rd, His Excellency visited the
Society’s Muscum. He was accompanied by His Worship the
Mayor, Col. McNeil, A.D.C., Licut. Col. Duchesnay, P.A.D.C,,
My. Turville, Lieut. Gov. Howland, Hon. A. Campbell, Hon.
John Rose and C. E. Lee, Bsq. At the Society’s rooms His -
Excellency was received by the President, Principal Dawson,
Rev. Dr. De Sola, Hon. Jas. Ferrier, Dr. Smallwood, Dr. J. B.
Bdwards, and others. He examined with care the collection of
North American and exotic mammalia and birds, the more inter-
esting features of which were explained by Principal Dawson, and
Mr. Whiteaves, The visit lasted about an hour, during which
the Governor General expressed his gratification at the interest
taken in the study of Natural History in Montreal, and the
pleasure which his visit had afforded him.

GEOLOGY AND MINERALOGY.

Tag WAKEFIELD Cave—Though Sir Duncan Gibb has
cnumerated no less than thirty Canadian caverns, they are for the
most part insignificant and scarcely deserving of the name. The
Wakefield Cave, recently deseribed by Dr. Guuat, F. G. 8, in a
paper read before the Natural History Society of Ottawa is more
important. It is thus described by Dr. Grant :—

“North from Ottawa, in an almost direct line, vi@ the Portland
Road distant eighteen miles, on the furm of Mr. Pellessier, is the
“ Walkefield Cave.” 1t is situated on the side of one of the Lau-
rentian Mountains, and faces the North. The mouth of the cave
is fully eighteen feet in diameter, of an oval shape, beautifully
arched and having overhanging it pine and cedar trees of conside-
rable size. The entire height of the mountain is about 300 feet,
and the entrance to the cave is about 100 feet from the summit.
At the base of the mountain is a small lake, which discharges
into the Gatinecau River throuch a mountain gorge of exquisite
beauty. Looking inwards from the mouth of the cave it is funnel
shaped, directed obliquely forwards and downwards, a distance of
seventy-four feet, at which point it is contracted to a height of
five feet and width of fiftecn feet. 'This contraction forms the -
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entrance to the first ¢ Grand Chamber,” eighty feet in length,
twenty-one feet across and nine feet in height thoughout. At the
posterior part of this chamber, in an oblique direction to the left,
is an opening five feet in height, forming the entrance to the third
chawber, which is about eighteen feet in diameter and five feet
high. The floor, however, is covered with caleareous breccia to a
depth of three feet or more. Looking outwards, two openings are
to be seen to the left of the first chamber, one anterior, broad and
elevated, and onc posterior, contracted and shallow, passing
obliquely upwards and backwards, a distance of fully twenty-five
feet. This chamber is entirely encrusted with carbonate of lime
of a cheesy consistence, and in -the centre, a perfectly white
column reaches from the floor to the ceiling, about six inches in
diameter, formed by the union of a stalactite and stalagmite. The
antero-lateral chamber passer in an oblique direction upwards, a
distance of thirty feet, at which point the ceiling is fully fifty fect
high, of a gothic shape, and beautifully ornamented with stalac-
tites and fringe like encrustations of carbonate of lime. About
sixty feet from the mouth of the cave to the right, is a narrow
passage, rough, uneven, and forming the entrance to a chamber
the floor of which ascends obliquely upwards a distance of thirty
feet, the height of this point being about fifty feet. On the way
up'a beautiful arch is to be seen, above aud bencath which this
chamber communicates with the one entered by the antero-lateral
opening from the “rand Chumber,” and the light reflected
from a kamp through the opening below this arch illuminates the
entire cciling of the adjoining chamber and presents a rich
appearance as seen through the opening above the arch. To the
right of the oblique floor of the antero-lateral cavity. is an opening
horse-shoe shaped, sealloped, ahout five feet in diameter, and con-
siderably obscured by the over-hanging rock. From the body of
the cave, the passage leading from this opening takes a direction
at an angle of about 25° to the right. Its entire length is about
270 feet, height between four and five feet, and width the same.
The fleor is rough and covered with small fragments of rock of
various sizes and from the cciling hang many small stalactites.
At the inaer terminus of this passage is an opening more or less
circular, about twenty feet in dimmeter, and the rock over it is
concave, and fully fifteen feet in height. Stones thrown into this
well or cavity give rise to a loud rumblivg noise. Its depth is
thirty.seven feet, aud the bottom measured vine feet by thirty
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feet, on either side of which are two openings, one five feet by
twelve feet, twenty-two feet in depth, the othor two feet by three
feet, and forty-five feet in depth. The floors of these lower cavi-
ties are covered with fine sand, and on every side are to be scen
beautiful stalactites. On the right and left of the main passages
of this well are to be observed several smaller passages, which from
their narrowness, are entered with difficulty. The entire cavern
presents a water-worn appearance, more or less smooth on the sur-
face, of a light gray color, and considerably excavaied at intervals.
Here and there, in cach chamber, particularly from the ceilings,
are to be seen rough projecting portions of rock of various shapes
and composed chiefly of quartzite, pyrozene, serpentine, iron
pyrites, and various mineral ingredients peculiar to the Crystaliine
Laurentian limestone formations. In many parts of the cave the
walls, particularly those to the right of each chamber euntered,
were covered with moderately uniform sheets of carbonate of lime.
The cavern is entered by descending on talus or broken rock ; this
is succeeded by a floor, partly flat, smooth and presenting also a
water-worn appearance. Generally speaking, the floor is uneven
and strewed with fragments of rock of various sizes, more or less
mixed up with broken stalactites and shelved portions of carbonate
of lime. The entire cave, cxcepting the entrance, is perfeetly
devoid of light ; the atmosphere moist, but exceedingly pure, even
to the extent of our explorations, and a uniform temperature of
about 45° Fahrenheit. The only organic remains so far discov-
eved were those of the Vaulpes Vaulgaris or common fox, Castor
Fiber (Lin) or Beaver, Lutra Vulgaris (Lin) or Otter, and a few
drift shells. TFrom the purity of atmosphere in the eatire cave,
the opinion formed from that fact is, that any accumulating
carbonie acid is absorbed by water in some part of the unexplored
portion of the eave, and it is not unlikely that parts already
visited are only an entrance to vast labyrinths yet to be explored.”
It is to be hoped that Dr. Grant will pursue the exploration of
this cave; more especially with the view of ascertaining whether
any remains of pre-historic man, or of post pligeene animals occur
in the accumulation on its floors. J. W. D.

~

GroLoaicaL TiME—Mr. Croll, of the Geological Survey of
Scotland, has published a series of suggestive articles in the
Philosophical Magazine on the “Date of the Glacial and the
Upper Miocene Period.” He presents a number of very
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interesting calculations, not only bearing on these questions, but
also on the entire age of ‘the earth, and on the relative duration
of geological periods. Of course in such inquiries wmuch is
conjectural, and the most precise calculations may be vitiated by
uncertainties as to the data. Still anything having even the
aspect of arithmetical results is preferable to the vague assump-
tion of indefinite periods, and may at length lead to reliable
conclusions. In the meantime we give the following as an
illustration of the manmer in which Mr. Croll deals with the
subject :—

“But is it the case that geology really requires such énormous
periods as is generally supposed ? At present, geological esti-
mates of time are little else than mere conjectures. Geological
science has hitherto afforded no trustworthy means of estimating
the positive length of geological epochs. Geological phenomena
tell us most emphatically that these periods must be long; but
how long, these phenomena have, as yet, failed to inform us.
Geological phenomena represent time to the mind under a most
striking and imposing form. They present to the eye, as it were,
a scnsuous representation of time; the mind thus becomes deeply
impressed with a sense of immense duration; and when one
under these feelings is called upon to put down in figures what
he believes will represent that duvation, he is very apt to be de-
ceived. If, for exampie, a million of years as represented by
geological phenomena and a million of years as represented by
figures were placed before our eyes, we should certainly feel
startled. We should probably feel that a unit with six ciphers
after it was really something far more formidable than we had
hitherto supposed it to be. Could we stand upon the edge of a
gorge 2 mile and a half in depth that has been cut out of the
solid rock by a tiny stream, searcely visible at the bottom of this
fearful abyss, and were we informed that this little strcamlet was
able to wear off annually only ¥5 of an inch from its rocky bed,
what would our conceptions be of the prodigious length of time
that this stream must have taken to excavate the gorge? We
should certainly feel startled when, on making the necessary cal-
culations, we found that the strenn had performed this enor-
mous amount of work in something less than a million of
years.

If we could possibly form some adequate conception of a
period so prodigious as one hundred millions of years, we should
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not then feel so dissatisfied at being told that the age of the
earth’s crust is not greater than that.

Here is one way of conveying to the mind some idea of what
a million of years really is. Take a narrow strip of paper an inch
broad, or more, and 83 feet 4 inches in length, and stretch it
along the wall of a large hall, or round the wall of an apartment
somewhat over 20 feet square. Recall to memory the days
of your boyhood, so as to get some adequate conception of what
a period of a hundred years is. Then mark off from one of the
end of a strip v of an inch. The v of the inch will then
represent one hundred years, and the entire length of the strip a
million of years. It is well worth making the experiment, just
in order to feel the striking impression that it produces on the
mind.

The methods which have been adopted in estimating geologi-
cal time not only fail to give us the positive length of geo-
logical periods, bu" me of them are actuaily caleulated to mis-
lead. The methou of calculating the length of a period from
the thickness of the stratified rocks belonging to that period can
give no reliable estimate; for the thickness of the deposit will
depend upon a great many circumstances, such as whether the
deposition took place near to land or far away in the deep re-
cesses of the ocean, whether it took place at the mouth of a
great river or along the sea-shore, whether it took place when the
sca-bottom was rising, subsiding, or remaining stationary.
Stratified formations 10,000 feet in thickness, for example,
may, under some conditions, have been formed in as many years,
while under other conditions it may have required as many
centuries. Nothing whatever can be safely inferred as to the
absolute length of a period from the thickness of the stratified
formations belonging to that period. Neither will this method
give us a trustworthy estimate of the relative lengths of geo-
logical periods. Suppose we find the average thiokness of the
Cambrian rocks to be 26,000 feet, the Silurian to be 23,000
feet, the Devonian to be 6000 feet, and the Tertiary to be
10,000 feet, it would not be safe to assume, as is sometimes
done, that the relative duration of those periods must have cor-
responded to these numbers. Were we sure that we had got
the correct average thickness of all the rocks belonging to each of
those formations, we might probably be able to arrive at the
relative lengths of those periods; but we can never be sure of
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this. Those formations all, at one time, formed sea-bottoms;
and we can only measure those deposits that are now raised
above the sealevel. But is it not probable that the relative po-
sitions of the sea and land dwring the Cambrian, Silurian, Old-
Red-Sandstone, Carboniferous, and other early periods of the
carth’s history differed more from the present relative positions
than the relative positions of sea and land during the Tertiary
period differed from the relative positions which obtain at
present ?  May not the greater portion of the Tertiary deposits
be still under the sea-bottom? And if this be the case, it may
yet be found at some day in the distant future, when these
deposits are elevated into dry land, that they are mueh thicker
than we now conclude them to be. It is simply asserted that
they mwy be thicker for anything that we know to the contrary ;
and the possibility that they may, destroys our confidence in the
accuracy of this method of determining the relative lengths of
geological periods.

The paloeontolo.ical method of estimating geological time,
cither absolute or relative, from the rate at which species change
appears to be even still more unsatisfactory. If we could ascer-
tain by some means or other the time that has clapsed from some
given epoch (say, for example, the glacial) till the present day,
and were we sure 2t the same time that species have changed at
an uniform rate during all past ages, then, by ascertaining the
percentage of change that has taken place since the glacial
epoch, we should have a means of making something like a rough
estimate of the length of the various periods. But without
some such poriod to start with, the palaontological method is
useless. It will vot do to take the historic period as a base-line.
It is far too short to be used with safety in determing the dis-
tance of periods so remote as those which concern the geologist.
But even supposing the paleontologist had a period of sufficieot
length measured off correctly to begin with, his results would
still be unsatisfaetory ; for it is perfectly obvious, that unless the
climatic conditions of the globe during the various periods were
nearly the same, the rate at which the species change would
certainly not be uniform. But we have evidence, geological
as well as cosmical, that the climate of our globe has at various
periods undergone changes of the most excessive character.

The paleoutological method, as we have already seen, will
give 60 millions of years or 240 millions of years as Jhe period



1869.] GEOLOGY AND MINERALOGY. i

.

that has elapsed since the commencement of the Cambrian
period, just as we choose to adopt 250,000 years ago or 1,000,000
years ago as the commencment of the glacial epoch.

It is the modern and philosophic doctrine of uniformity that
has chiefly led geologists to overestimate the length of geological
periods. This philosupbic school teaches, and that truly, that
the great changes undergone by the earth’s erust must have been
produced not by great convulsions and cataclysms of nature, but
by those ordinary agencies that we see at work every day around
us, such as rain, snow, frost, ice, and chemical action, &e. It
teaches that the valleys were not produced by violent dis-
locations, nor the hills by sudden upheavals, but that they were
actually carved oub of the solid rock by the silent and gentle
agency of chemical action, frost, rain, ice, and runving water. It
teaches, in short, that the rocky face of our globe has been carved
into hill and dale, and ultimately worn down to the sea-level, by
means of these apparently trifling agents, not only once or twice,
but probubly dozens of times over during past ages. Now, when
we reflect that with such extreme slowness do these agents
perform their work, that we might wateh their operations from
year to year, and from century to century, if we could, without
being able to perceive that they make any very sensible advance,
we are nceessitated to conclude that geological periods must
be enormous. Aund the conclusion at which we thus arrive is
undoubtedly correct. It is, in fact, impossible to formn an
adequate conception of the length of geological time. It is some-
thing too vast to be fully grasped by our conceptions. What
those to whom we have been alluding err in is not in forming
too great a conception of the extent of geological periods, but in
the way in which they represent the length of these periods
in numbers. When we speak of units, tens, hundreds, thousands,
we can form some notion of what these quantities represent; but
when we come to millions, tens of millions, hundreds of
willions, thousands of millions, the mind is then totally wnable to
follow, and we can only use these numbers as representations
of quantitics that turn up in caleulation. We kunow, from the
way in which they do turn up in our process of caleulation,
whether they are correct representations of things in actual
nature or not; but we could mot, from a mere comparison of
these quantities which the thing represented by them, say
whether they were actually too small or too great. It is here
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that some geologists have erred: they have not made the neces-
sary calculations, and found by the known rule of arithmetic that
100,000,000 is to small’ a number to represent in years the pro-
bable age of the earth’s crust; but they look first at the
phenomena and then at the figures; and as the two produce
totally different impressions, they pronounce the figures to be
too small to represent the phenomena.

If the geologist could find a method of ascertaining the actual
rate ab whish these denuding agents do perform their work; if it
could be ascertained at what rate the face of the country is at
present heing denuded, how much, for example, per annum the
general level of the country is-being lowered and the valleys
deepened, then we should have a means of ascertaining whether
or not the agents to which we refer were really capable of pro-
ducing the required amount of change in the earth’s surface in
the allotted time. But mere conjectures in the absence of some
positive determinations are worse than useless.”

Mr. Croll then proceeds to state that there is an available
method afforded by the measurable rate of denudation of our
continents by sub-aerial and oceanic avencies, and enters into
elaborate caleulations as to this rate in different regions, and at
different geological times. The results are very curious and
interesting, but the completion of the series of papers, containing
the final conclusions of the writer, has not yet reached us.

J. W. D

Drer-SEA DrEDGING IN 1TS RELATIONS 'T0 GEOLOGY.—
The proccedings of the Royal Society contain a most interesting
Report of Dr. Carpenter and Dr. Wyville Thomson, of dredgings
conducted by them in 1868, at depths previously reached only by
the comparatively inefficient means of the sounding line. Tu
their deepest dredgings, 650 fathoms, they brought wp not only
Foraminiferce, but sponges and star-fishes allied to Ophiura, thus
showing that a somewhat varied life exists at these great depths,
At this great depth, also, they found the calcareous mud of the
bottom penectrated and covered with that diffused protoplasmic or
sarcodic substance which Prof. Huxley has named Buthybius,
and which seems to be an organism even less specialised than the
ordinary Rhizopods, and to be, perhaps, 2 representative in the
modern seas of the primeval Eozoon of the Laurentian rocks.
Another remarkable discovery is that of the existence of a
minimum temperature of 32° Fuabrenheit at the sea-bottom, in
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depths of 500 fathoms or more, in the occan westward of Great
Britain. This is a proof by actual thermometrie observation of
a fact on which the writer of this notice has long insisted on
other grounds, viz., that cold and dense carrents of water flow
over the sca bottow; and must be taken into the account in our
reasonings as to erosion .and the distribution of life in the glacial
period. Those who have hitherto denied this will now have an
opportunity to modify some of their views with regard to Post-
pliocene Geology. Other applications of these researches to
Greology will be seen in the following extract : —

« It can be searcely necessary to point out in detail those various
importint applications of the foregoing conclusions to Geological
Secience, which will at once occur to every Geologist who
endeavours to interpret the past history of our globe by the light
of the changes it is at present undergoing. But this Report
would not be completed without some notice of these.—In the
first place, it may, I think, be considered as proved that no valid
inference can be drawn from either the absence or the scantiness
of Organic Remains in any unmetamorphosed sedimentary rock,
as to the depth at which it was deposited. So far from the
deepest waters being azoic, it has been shown that they may be
peculimly rich in Animal life.  On the other hand, comparatively
shallow waters may be almost uzoic, if their temperature be low
or their currents be strong; and thus even littoral formations
may show but few traces of the life that might be abundant on
a decper bottom atb wo great distance.—~Again, it has been shown
that two deposits muy be taking place within a few wiles of each
other, at the same depth and on the swme geological horizon (the
area of one penetrating, so to speak, the area of the other), of
which the Mincral character and the Fauna are alike different,—
that difference being due on the one hand to the direction of the
current which hag furnished their materials, and on the other to
the temperature of the wuter brought by that cwrrent. If our
“gold arca” were to be raised above the surface, so that the
deposit at present in progress upon its bottom shonld become the
subject of examiuvation by some Geologist of the future, he would
find this to consist of a barren Sandstone, including fragments of
older rocks, the scanty Fauna of which would in great degree
bear a Boreal character ; whilst if a portion of our “warm
area ”’ were elevated at the same time with the ¢ cold area,” the
Geologist would be perplexed by the stratigraphical continuity of
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a Cretaceous formation, including not only an extraordinary
abundance of Sponges, but a great variety of other Animal
remains, several of them belonging to the warmer Temperate
region, with the barren Sandstone whose scanty Fauna indicates a
widely different climatic condition, which he would naturally
suppose to have prevailed at a different period. And yet these
two conditions have been shown to exist simultaneously at corres-
ponding depths, over wide contiguous areas of the sea-bottom; in
virtue solely of the fact that one arez is traversed by an Equa-
torial and the other by a FPolar current®. Further, in the
midst of the land formed by the elevation of the ¢ cold area,” our
Geologist will find a hill of some 1800 feet high, covered with a
Qandstone continuous with that of the land from which it rises,
but rich in remains of Animnls belonging to a more temperate
province; and might easily fall into the mistake of supposing
that two such different Faunce, occurring at different levels,
must indicate two distinet climates separated in time, instead
of indicating, as they have been shown to do, two contem-
poraneous but dissimilar climates, separated only by a few miles
horizontally, and by 8300 fathoms vertically.—It seems scarcely
possible to exaggerate the importance of these facts, in their
Geological and Paleontological relations, especially in regard to
those more localized Formations which are especially character-
istic of the later Geological epochs. But even in regard to those
older Rocks, whose wide range in space and time would seem to
indicate a general prevalence of similar conditions, it may be
suggested whether a difference of bottom-temperature, depending
upon deep oceanie eurrents, was not the chief determining eause
of that remarkable contrast between the Faunse of different arcas
in the same Formation, which is indicated by the abundance and
variety of the Fossils of one locality, and their scantiness and
limitation of type in another ; as is seen, for example, when the
“ Primordial Zone ” of Barrande is compared with its equivalent

» It may be said that the asserted existence of these Currents is a
mere hypothesis, uatil an actual movement of water in opposite direc-
tions has been substantiated. But, as Prof. Buff has pointed out,
the existence of such deep currents is & necessary cousequence
of the difference of surface-temperature betweeu Equatorial and Polar
waters; and those who raise the objection are consequently bound
to offer some other conceivable hypothesis on which the facts above
stated can bo accounted far.
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in North Wales.—Further, in the case of those Calcareous
deposits which owe their very existence to the vast development
of Organisms that possessed tlie power of separating Carbonate of
Lime from the ocean-waters, temperature may be pretty certainly
assumed to be the chief condition, not merely of the character .of
the Animal remains which those formations may include, but of
the very production of their solid material.”

CALAMITES AND CALAMODENDRON.— (Flova of the Carboni-
Jerous Strata. )——Binney, Memoirs of Paleontographical
Society, vol. xxi.

A wit who had been bored with the inspection of the stony
treasures of a “fossil” botanist, once said that the latter had
shown him all his “C‘zlamitios and felicities,” and Mr. Binney
would seem to agree as to the character of the Calamiltes, since
he endeavours, thounh appqrently with some seruples, to ex-
tinguish the genus altogether.” On tlns point we must take issue
with hin, zmd try to maintain the cause of the proscribed Calamite, .
The case stands thus: Tn the coal forxmtton, one of the most com-
mon kinds of fossil plants is that on which the genera Calamites
and Calamodendron or C’ala7)zitccal,ave been founded. They have
cylindrical stems, with longitudinal narrow ribs and transverse
joints. 'Tlhis is the common character of the whole, but when
more narrowly exainined they resolve themselves into two distinct
groups. The first and mést common is that mcludmg stems with
somewhat flat ribs, coated with a very thin _coaly bark, and
having, when well preserved, at the top of each rib where it
reaches ong of the tmnsverae joints, a round or oval mark or
cicatrice from which a leaf 'or branchlet has been broken off.
Plants-of this kind are seén erect in the sandstone.s, with their
outer bark petfectly preserved, and with their roots and leaves
attached. The writér has specimens of two species in his collec-
tion, showing the leaves in one specics and the thin branchlets
bearing leaves in another, attached to the surface of the eylindrical
Jointed ribbed stem, and he has other specimens as unequivocally
showing the bases of such stews, giving off foots and also budding
out into secondary stems. Farther, sueh stems were dcseribed
and figured by him in the Journal of the Geological Society, vol.
X., p. 35, in a paper to which Mr. Binney does not refer, though
he mentions other papers in which the fuet is less explicitly
noticed. It may be added that Goeppert and Geinitz have shewn

Vor. L G No. 1.



82 THE OANADIAN NATURALIST. [March

that these plants had a thin internal investment of vascular
tissue, having somewbat large vessels with numerous rows of
pores, a curious and peculiar form of scalariform tissue which will
be found figured in Acadian Geology, page 442, where leaves of
Calawites actually found attached to the stems are also figured.*

The plants above described are the true Culamites, of which
several species occur in the Devonian and Carboniferous; though
except when the stems are very well preserved or have the leaves
attached, it is difficult to fix the limits of these species; and it is
probable that many have been named which are merely varieties,
depending on the age of the stems or their state of preservation.

But beside these there occur striated and jointed stems of a
very different character. Their internodes are usually, though
not always, short, they have no distinet scars at the nodes,
their ribs are usually narrower and more angular; and when
found well preserved, instead of being entire stems, they prove to
be casts of an internal cavity surrounded by a thick woody
envelope disposed in radiating wedges, and exhibiting not true
scalariform tissue, but wood-cells with bordered pores under that
transversely elongated variety in which they occur in the axes
of Cyecads and the inner layer of the axes of Sigillaria, along with
round pores,— also similar to those of Cycads. Stems of this
kind have usually been deseribed as Calamites, and many of them
have been included under the species C. upproximatus, but they
are evidently very different from the ordinary Calamites, and of
much higher organization, approaching in this respect to Sigillariee.
Unfortunately their external surface is not well preserved, bus it
appears to have been destitute of transverse joints, and to have
been irregularly ribbed, at least near the base of the stem.
Brongniart places them with the Asterophyllites,} and suggests
that some of the leaves referred to that genus may have belonged
to Calamodendron ; but so far there is no certain evidence of
this. DBrongniart has on ths whole very accurately stated the
distinction between the two genera, Calamites and Calamoden-
dron, in the work already cited; as the writer has amply satisfied
himself by the study of the beautiful Calamite brakes so well
exposed in the eliffs of the South Joggins section, and of several

* See also paper on Structures in Coal. Journal of Geological Society
1860, p. xviii., fig. 11.

t Tableau des genres, 1849.
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stems of Calamodendron showing structure. Cotta, who origin-
ally deseribed the structure of Calamodendron, named the genus
Calamitea, and figured what he regarded as four distinct species
in his ¢ Dendrolithen.” Brongniart regards two of the four
species as probably coniferous; and for this reason, as well as
the too close resemblance of the names Calamitea and Calamites,
proposes for the genus the name Calamodendron.

Mzr. Binney, in the monograph before us, has figured portions
of four specimens having internal striated or ribbed axes, and radi-
ating bundles of wood-cells with transversely elongated pores, of the
type already referred to, and which also occur in the remarkable
Protopitys of Goepprrt from the lower carboniferous of Silesia.
Mzr. Binney refers all his specimens to one species, Calamodendron
commune, though one of them certainly appears to differ suffi-
ciently from the others to warrant a specific distinction. The
question what these specimens really are, with relation to de-
seribed genera of carboniferous plants, is, however, somewhat

difficult to settle, in the absence of the alternating zones of wood-
cells and peculiar medullary rays of Calamitea as described by

Cotta and Unger, and characterized by Brongniart as an organiz-
ation ¢ foute speciale.” 'This difference should have suggested some
doubt as to the identity of these curious specimens with Calamo-
dendron; and we think it not improbable that they will be found
on further investigation to be entirely distinet from Calamitea of
Cotta or Calamodendron of Brongniart. On the other hand it is
perfectly clear that they have no connection whatever with Cala-
mites proper, and cannot even belong to the same family with
that genus, with which they have in reality no closer connection
than that of accidental similarity of markings. Mr. Binney's
specimens are, however, evidently nearer to Calamodendron than
to Calamites; and this is all that can be said of them with safety
with our present information.

It is singular that Mr. Binney, who described erect Calamites
in 1847, and who issvell acquainted with erect Sigillarize, should
not pereeive that the fact of the former standing erect in sand-
stone, with their roots attached as Mr. Binney has observed, and
even with their leaves attached to the nodes as the writer showed
in his paper of 1854, is absolute proof that they are not internal
axes, but in reality casts of entire stems.

It is also somewhat strange to find such a statement as that on
page 17 that “for many years Asterophyliites has been known as
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« the leaves of Calamites.” This will be new to most Palaeo-
botanists, more espeeially when they turn to plate xv. and find a
plant figured as “ Asterophyllites longifolic” which appears, if
correetly represented, to be an Annularia, not far removed from,
it not identical with Annularia longifolia, a plant usually regard.
ed as distinet from Asterophyllites. Now it is truc that Brong-
niart has suggested that Astcrophyllites may be branches of
Culamodendron, and it is possible that this may be the case, as
the leaves of Calamodendron are not eertainly known, but the
leaves of Culamites are well known, and have been figured by
Lindley and Hutton, by Geinitz and by the writer, and they may
be easily distinguished by very simple characters from those of
Asterophyllites and Annularia, which they resemble merely in
their verticillate arrangement. The leaves of the species C.
Cistii and C. Suckovii and C. Nodosus, all of which the writer
has seen, are aculeate, thick and apparently triangular in cross
scetion, and fincly striate without any distinet rib. Those of
Asterophyllites and Annularia are flat, and with a conspicuous
median nerve.  Badly preserved specimens of leaves of such
species as  Asterophyllites longifulia might be wmistaken for
Calamite leaves, but the characters of the genera are sufficiently
distinet, and in so far as the writer’s experience has extended,
there is little evidence even of the association of Calamites and
Asterophyllites in the same localities.

We had iutended to make some remark on the curious state-
ment at page 15, as to fossilization, in connection with Professor
Grahaw’s discovery of Dialysis, which secems to ignore the fact
that this whole subject has been again and again illustrated most
fully both microscupically and chemically. We may, however,
content ourselves with remarking in general, on this and some
similar statements, that they are not so much matters of blame to
Mr. Binney personally, as evidences of the remarkable negleet in
England of the scientific pursuit of fossil botany. Though we
cannot admit that Mr. Binney has in his mondgraph added mnch
that is new to our knowledge of Calamites and Calamondendron,
yet he has figured well several curious specimens of stems and
some remrkable strobiles, the interpretation of which will come
in due time; and for that we have good reason to thauk him.
More especially have we reason to do so, in view of the almost
incredible fact that this is the first time the Palaountographical
Socicty, in the tiwenty-one years in which it has flourished, has



1869.] GEOLOGY AND MINERALOGY. 85

recognized the existence of vegetable fossils; and this at a time
when the coal mines of England have probably reached their
maximum of production, and when precious specimens, in quantity
unsurpacsed in any other country, are weathering on the rubbish
heaps of the mines, or lying wnnoticed in collections public and
private.  We should add that this omission is not to be remedied
by the repetition of isolated and imperfeet cfforts like that in the
present monograph ; but by associating the few competent cul-
tivators of fossil botany into a committee of discovery, to ransack
the existing collections and to prepare monographs exhaustive of
their material with reference to cach genus. J. W, n.

PRE-HISTORIC M.uN IN FRANGE.

(Relignie Aguitanice, by Evovarp Larter & Henry
Curisty.)—Of this valuable work, which is intended to he
completed in twenty parts, seven are now pudlished. Though
the name includes a large part of the south-cast of France, it is
more particularly devoted to the interesting pre-historic anti-
quitics which have been collected in that part of Périgord which
comprises the Arrondissement of Sarlet in the Department_of
Dordogne.

The remains are usually found in caves or “rock shelters®
overlooking the rivers, and formed by the action of the atmo-
sphere in wearing away the softer beds of rock.

“The two sides of the valley rise in great escarpments of
massive rock, more or less interrupted by ancient falls. Their
summit is usually crowned with projecting cornices, below which
are great horizoutal miches, or hollow flutings. These great
flutings are strikingly evident at the same level on the two sides
of the valley where the escarpments overlook the river, and
where they arc continued in the rocks bordering the lateral
valley, down which small streams run into the Vézere.”

The implements found in these caves consist wholly of chipped
flint, and reindeer horn; associated with large quantities of
bones of reindeer, horse, aurochs, &e.  No polished stone imple-
ments have been found, nor bones of domesticated animals, which
are supposed to have belonged to a much later period.  The flint
implements are principally of four kinds; nuclei or cores,
flakes, worked spear and arrow heads, and scrapers.  The nuclei
are blocks of flint which have been used to supply flakes from
time to time, and have thus been gradually split dowa to leng or
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conical shapes. Tlake is a word used to designate any rough
chip of flint of undeterminable form, which may have been
used for any household pmpose from a knife to an awl. The
spear and srrow-heads are of all sizes, and sometimes very neatiy
worked, and finely chipped along the edges, they are of all forms,
from long and tapering to very short and biunt. There scem
also to have heen different modes of fastening them to the haft, as
some are cqually pointed at both sides, others simply rounded, and
others again notehed. The serapers are generally somewhat
blunt at the edges, more or less pointed behind for fastening into
a handle, and often rounded for the hand. They were used
mostly for preparing and dressing skins.

A cousiderable pumber of water-rounded, flattish pebbles,
bearing 2 shallow artificial hollow on one side, have been found.
These may have been wused -for preparing paint for personal
deeoration, or grinding up small quantities of grain; but some of
them seem too small for even such purposcs.

The most curious and interesting implements are those of
bone, and reindeer and stag antler. Ouv these great labour
seems to have been expended, and some of them are not ouly neatly
finished but highly ornamented, mostly with drawings of animals
of the period. These very interesting works of art are sometimes
exccuted with great spirit, and though often much out of propor-
tion, are drawn in all essential poiuts wita fidelity to nature.
The bone and horn implements comprise spear heads, harpoon
heads, clubs, and other minor kinds of not very well defined uses.
Among these last, is a very curious style of implement, made of
deer antler; flat and thin, and usuvally pierced with a row of
holes, sometimes large enough to admit the finger. They seem
too thin and weak to have been used for any kind of work; and
concerning them, a variety of conjectures have been hazarded,
among others that they have been used as seeptres or symbols of
authority. Their use, however, isstill considered undeterminable:

The bone spear heads are usually very long and pointed, and
cireular in scction.  These, however, are rare, in comparison with
the harpoon points, which have been found in great number.
They are long and narrow, with a succession of barbs extending
sometimes almost from end to end. They are geuerally some-
what blunt at the point, which seems to indicate that they were
used for harpooning fish ; some of the smaller ones may, however,
bave been arrow heads. The burbs differ much in size, shape,
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and arrangement, but nearly all agree in having notches or
grooves on their surface; these, it is thought, may have served
for holding some poison. The club is simply the bram of an
antler, so arranged that the stump of one of the siue . tlers
served as a point with which a very severe blow might, no aoubt,
be struck. The clubs are often very neatly made, and smoothed,
and notched at the small end to afford a firm grasp to the hand.
They bear a great analogy to the * Puck-d-maugun” of the
Indiaus of North West America.

The drawings found on these implements of bone and antler,
usually represent the horse, reindeer, stag, and auroch; these
animals seeming to have been the staple food of the cave-dwellers.
There appear also, though more rarely, drawings of fish. On
onc picce of bone there is a rough representation of a human
figure, certainly not very flattering to the man of the period.

A description of the opening of one of these bone caves,
(that of Cro-Magnon), is given in great detail. It was discovered
by the removal of the accumulaied talus from the foot of onc of
the cliffs overlooking the Vezére, for the construction of a railway
embankment. It was a broad, but deep natural cavity, sheltered
by 2 projecting ledge of hard rock. This cave was systematically
worked out, and the history of its occupation by pre-historic man
read by the deposits of ashes, etc., contained in it.

The firss visit paid to this cave by the hunters of the reindeer,
is represented by a broad but shallow deposit of ashes and char-
coal, containing worked flints and broken and caleined bones, and
in its upper portion the stump of an elephant’s tusk. After this
first visit, it seems to have been unoccupicd for a long period of
time which is represented by a thick layer of debris, slowly aceu-
mulated by the weathering of the roof and walls. Above this is
another thin layer of ashes, and then another layer of caleareous
debris. Lastly, there is a thick series of beds of ashes, which
seem to indicate that the cave was from this time used continu-
ously as a place of residence; or at least so continuously as not
o allow of the intercalation of any roof debris. These beds of
ashes are full of pieces of charcoal, boues, pebbles of quartz,
worked flints, flint cores, and bone implements. The cave, in
fact appears to have been used as a place of residence till the
accamulated ashes and rubbish of the inhabitants, had rendered
it too small and narrow. It was then abandoned, and above the
last ash bed there is another thick deposit of roof debris. After
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this last deposit had increased to a considerable thickness, and
the cave was just high enough to erawl into, it was used as a
place of sepulture. At the very back of the cave and partly
buried in calearcous debris, were found bones referable to five
human skeletons. Amonyg these, the most perfect skulls were
those of an old man and of a woman. The woman’s skull had
been pierced by some pointed instrument (in shape answering
very well to that of one of the flint kance heads) which had been
the cause of her death. Death did not, however, ensue imme-
diately, as the edges of the cut were partly healed up; indeed, it
is the opinion of physicians to whom it has been referred that
she survived several weeks.

M. Louis Lartet writes, at p. 70, * Amidst the human
remaing lay a multitude of mavine shells (about 300) each
pierced with a hole, and nearly all belonging to the species
Littorina littorea, so common on our Atlantic coasts. Some
other species, such as Purpura lupillus, Turritelle communis, dzc.,
oceur, but in small numbers. These also are perforated, and, like
the others, have been used for necklaces, bracelets, or other orna-
mental attire. Not far from the skeletons I found a pendant or
amulet of ivory, oval, flat, and pierced with two holes.
M. Laganne had already a smaller specimen; and M. Ch.
Grenicr, schoolmaster at Des Eyzies, has kindly given me
another, quite similar, which he had reccived from one of his
pupils. There were also found near the skeletons several perfo-
rated teeth, a large block of gneiss; also worked antlers of rein-
deer, and chipped flints of the same types as these found in the
hearth layers underncath.” The bounes fouund in this cave com-
prised, besides the commoner kinds as those of the reindeer,
borse, &e., those of an enormous bear, of the mammoth, of the
great Cave-Lion, &e. Another peculiarity of this cave is the
absence of any engraving or carving. ¢ Hence, we wmay refer
this station of Cro-Magnon to the age immediately preceding that
artistic period which saw in this country the first attempts of the
engraver and the sculptor ”

Dr. Pruner Bey gives a very full and elaborate description of
the skulls and other anatomical details found in the cave of
Cro-Magnon, he considers the inhabitants of this cave, “us
decidedly affiliated to the other Mongoloids of the age of the
Reindeer,” and in their cranial character to approximate most
pearly to the Esthonians, He also writes, ¢ Lastly, as to the data
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of plhilology, the skulls are mute enough; nevertheless, the con
formation of the bony plate leads us to couclude that, at least
phonetically, the language of our cave-dwellers was neither Aryan
nor Semitic. In fact we find their peculiar palate low and extend-
ing forwards, only in those modern races which have a weak pho-
nology, and sweet at times; and such are the Finnish idioms.”

All the various implements and remains described in the
Reliquice Agquitanice are profusely illustrated with excellent
Iithographs,

Great attention is aow given in the Old World to archeeological
studies, and large quantities of valuable facts and collections have
been accumulated. Anl though some of the theories founded on
these facts are rather wild, still the facts themselves always remain,
and nothing can tend more to the clucidation of the habits and
customs of the ancient pre-historic man in Europe, and the uses
of their implements, than the study of still existing tribes of
savages, or those which have but lately died out. Kspecially as
it is always found that the customs and implements of all savage
people of little intelligence, wherever found, are so neurly
identical.

A great deal more attention might profitably be given to such
studies in America, more especially in Canada, where we have so
many interesting remains of its former possessors, and their
immediate descendants still living among us. G. M. D.

NoTE oN THE BrasTorpEs.—The remains of the Blastoidea
have as yet proved to be exiremely rarc in the Canadian forma-
tions. The whole collection in the Museum of the Survey consists
of only five small specimens, two of Codaster, and three Pentre-
mites.” The study of these with a view to their description led
me to inquire into the subjeet of the functions of the summit
apertures of the several genera that have been referred to the
order. As our material was not sufficient for such an investiga-
tion, I applied to S. 3. Lyon, Bsq., of Jeffersonville, Indiana, one
of the Geologists of the Kentucky Survey, and he supplied me
with a large collection from which I shall endeavor to prove :—

1. That the tubular apparatus beneath the ambulacra of Pentre-
mites is the homologue of the so-called “Pectinated rhombs” of
the Cystidea,—that the five orifices heretofore supposed to be
ovarian apertures were respiratory in their function—the larger
of the five being also the mouth and the vent, and that the central
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aperture is not the mouth, but the homologue of the ambulacral
orifice of the Cystidea and Palaeozoic crinoids.

2. That in the summit of the genus Nucleocrinus, there are
sixteen apertures—ten respiratory, five ambulaeral, and one which
is both mouth and vent. There is no aperture in the centre of
the summit.

3. That Codaster does not belong to the Blastoidea. E. B.

BOTANY AND ZOOLOGY.

Enarisa Prant Names.—That ‘most troublesome weed to
farmers, the Couch-grass (Zriticum repens), has a variety of
names. In Cumberland and Essex it is Twitech; in Cheshire
and Shropshire, Scutch; in North Buckinghamshire, Squitch; in
South Buckinghamshire, Couch, or Cooch-grass; all evidently
having the same derivation, but an obscure one. In the Norfolk
¢ Quicks,” and Warwickshire ¢ Quicken-grass” we have a clue.
No plant is so retentive of vitality as this Thiticum repens; the
smallest piece left in the ground will grow. All these names are
but forms of the A-S cwic, living, 2 word with which we are
familiar as oceurring in the Apostles’ Creed in the HEnglish
Prayer-book, where “the quick” are referred to in opposition to
“the dead.” The words ¢“quicks” and “quickset” are applied
to living hawthorn hedges as distinguished from dead-wood fences;
cwic-beam, the living tree, was, according to Dr. Prior, the A.-S.
for the Aspen (Populus tremula), on account of its ever-moving
leaves; and Quick-in-hand was an old name for the Touch-me-not
(Impatiens Noli-me-tangere), from the suddennes with which its
seeds discharge themselves when handled.

Many north-country names are derived from Swedish and
Danish sources. The black heads of the Ribwort Plantain
(Platago lanceolata) are, in the northern countries, called kemps.
We find the origin of this in the Danish Zempe, A.-S. cempa, a
warrior. Children often play with the flower-stalks, each endea-
vouring to knock the head off the other’s mimic weapon’; and this
game is still known in Sweden,, where the stalks are called kam
par (Prior). The same game is very popular with the Cheshire
children, who term it “ playing at conquerors;” the heads them-
selves they call “ fighting cocks.” Rushes (Junci) are called sivs
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and seaves, from the Da. siv, Sw. saf, a rush. The name Roan,
Ran, Royne, or Rowan-tree, by which Pyrus aucuparia is known
in Scotland and the northern counties, comes from Da rénn, Sw.
yunn, which is traceable to the * O. Norse runa, a charm, from its
being supposed to have power to avert the cvil eye” (Prior).
Vucecinium Myrtillus is, in Cumberland and Yorkshire, known as
Blue-berry, in Scotland Blackberry, from Sw. bloa-ber, or Da.
bollebar, a dark berry; its more ordinary name, Bilberry, is
probably from the same source.

From the German and Dutch we obtain several of our common-
est plant-names.  Buckwheat (Polygonum Fuagopyrum), for
instance, is from Da. bockwelt, G. buchwaitzen, beechwheat, ¢ from
the resemblance of its triangular seeds to beachnuts, a name
adopted with its culture, from the Duteh ” (Prior). The Fig-
worts (Serophularia aquatica and S. nodosa) take their name,
Brown-wort, from G. braunwurz. probably in reference to their
dark foliage and brown stems and flowers. Dr. Prior thinks it
more probable that it is from the plants ¢ growing so abundantly
about the brumnen, or public fountains of German towns and
village;” but the former derivation seems to me the more likely,
especially as neither speeies is peculiar to these localities. In
Devonshire the name Brunnet is applied to one or both species;
this is probably a corruption of brownwort, or possibly an abbre-
viation of brown-nettle; the word Burnet 1s not very different
from this, and that is applied to a brown-stemmed plant (Poterium
Sunguisorba),

Names of French origin are yet more frequent. The Dandelion
(Lieontodon Tarazacum) gives us a familiar example; it is in
French deni-de-lion, lion’s tooth, although the reason for the name
is not satisfactorily known. At Glasgow the Gooseberry (Ribes
Grossularia) is called groset; in other parts of Scotland, grosert,
grose and groser: the Black Currant (. nigrum) is gazles in
Sussex ; and in Kent the same name is applied to the White Cur-
rant. We find the origin of all these words in the Fr. groseille.
In the Ayscough MSS., as quoted in Notes and Queries (Series
IV. i. 532), we read that the Raspberry (Rubus Ideeus) is called
framboise by the country people in Dorset; and the St. George’s
Mushroom (Agaricus Georgit) is known as champeron to the
people about Abingdon. Mushroom itself, by the way, is but an
anglicised form of' Fr. mousseron, formerly mouscheron. ¢ QOune of
the most conspicuous of the genus (Agaricus), the A, muscarius,
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is used for the destruction of flies, mousches; and this seems to
be the real source of the word, which by a singular caprice of
language, has been transferred from this poisonous species to mean,
in the popular acceptation of i it, the wholesome kinds exclasively”'
(Prior.) Tutsan (Hypericum Androsemum) is from Br. toute
suine, a name by which it has been known since the time of
Gerarde, who gives this explanation of it. In Buckinghamshire
a corrupted form of this is still in use in the words Tipsen-leaves
and Touch-and-heal ; in Hampshire it is Touchen-leaves. In the
second of these we have an example of the tautology so frequently
found in English names where foreign words have been translated
and then both original and translation have been combined. The
¢«Touch-and ” is the same as Touchen, and is evidently a corrup-
tion of foute suine; the “heal” is a translation of toute saine. It
has been converted into Touch-und-heal to make sense of it; and
the word is now, perhaps, supposed to indicate the rapidity with
which the healing properties of the pluut take effect.

From Latin names, the traasition to another class, in a measure
connected with them, and introduced by the same ageney, is an
casy one; I refer to what I may term religious plants, such as
have been in some manner associated with, and have taken their
titles from, the pious obscrvances of former times. The Church
taught by the eye as well as by the ear; and by natural objects
sought to recall not only, as we shall presently see, her more sol-
emn scasovs, but the saints whose festivals she kept. The
coincidence, for example, of the flowering of 2 plant with the feast
of a saint led to a connection between the two, and eventually, in
many cases the name of the latter was bestowed upon the flower.
A natural feeling of reverence seems to have prevented at any rate
in England, the dedication of plants to either person of the Blessed
Trinity ; and the few exceptions to this rule with which I am
acquainted, are associated with our Lord in His human nature
exclusively. The Blessed Virgin, however, who held a foremost
place among the saints, is commemorated, under the itle of < Qur
Lady,” by which she was formerly more generally known in Eng-
land, in the Lady’s Bedstraw or Bedestraw (Gulium verum),
Lady’s Smock (Curdamine pratensis), Lady's Finger (Anthyllis
oulneraria), Lady’s Tresses (Spiranthes autumnalis), Lady’s
Comb (Scundiz pecten), Lady’s Mantle, (Alckemilla vulgaris)s
and very many more. During Puritan times it became the
custom to substitute the name of Venus for that of the Blessed
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Virgin. Thus Lady’s Comb became Venus’s Comb, and so on;
and this substitution was fostered by the false classical spirit
which became fashionable during and after the reign of Charles
II.  Among plants popularly dedicated to other saints, we may
notice St. John’s Wort (Hypericum especially H. perforatum), in
many places corrupted into Sinjonswort, which blossoms about St.
John the Baptist’s day, June 24; St. James’ Wort (C rpsella
bursa pastoris), and many more will be found in herbals. In
some cases, however, we must admit that names referred by
modern writers to a similar dedication have really a very different
origin. Herb Bennett, for instance, is said to commemorate St.
Bennet or Benedict, although, as I have shown, it has & very
differcnt origin ; Timothy-grass, (Phlewm pratense), which really
took that name by being brought into cultivation by one Timothy
Hanson, is supposed to have been dedicated to St. Timothy ;
Paul’s Betony (Veronica officinalis), which, according to Dr.
Prior, refers to an old author, Paul Algineta, who deseribed it as
a betony—to St. Paul; and so on. In the floral kalendar, the
Chureh’s seasons were duly noticed. The Holly (Zex aquifolium)
from its use in church decorations at that scason, is in many
places still called Christmas; the Snowdrop (Galanthus nivalis)
in its old name “Fair Maid of February,” commemorates the
Feast of the Purification (Feb. 2); Lent brings its Lent lillies
(Narcissus pseudo-Narcissus) ; Palm Sunday its “palms,” as the
willow catkins are pretty generally called ; Easter, its Paschal,
or Pasque, flower (Anemone Pulsatilla ; the days preceding the
Ascension are referred to in Rogation-flower or procession-flower
(LPolygala vulgaris), which received its name from its use in the
garlands which were carried in the religious procession- which
marked Rogation-week ; Herb Trivity (Viola ¢ricolor) pointed
to Trinity Sunday; the Virgin's Bower (Clematis), to the
Assumption; and the Michaeclmas Daisy (Aster) to the feast of
S8. Michael and All Angels.

But we must pass on to the consideration of another class.
Mausy plants take their names from a resemkblance, real or imagi-
nary, to animals or parts of animals. The tail-like inflorescense
of some has suggested many names; amongst which are Mouse-
tail (Myosurus minimus), with the carpels arranged on the long
slender receptacle; Cat’s tail (7ypha latifolia) with a thick stout
spike, a name applied also to Phleum pratense; Hare's-tail (La-
gurus ovatus), remarkable for its soft flowerheads; Squirrel-tail
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(Hordewm maritimum, in Canada to IZ. jubatum); and Dog's-
tail (Cynosurus cristatus), The Horse-tails (Equiseta), flower-
less plants, have their long slender branches gro-wing in whorls up
the barren stem; the name is particularly appropriate to A,
macimum. The gaping corolla of the Snapdragon (Antirriinum
majus) has suggested, not only that appellation, but the allied
ones, Rabbit's-mouth, Lion’ssnap, and Dog’s-mouth. The
Hound's-tongue Fern (Scolopendrium vulgare) took its name from
the shape of the fronds; the narrow slender spike of Ophioglossum
vulgatum accounts for its name, Adder’s tongue. The long
projecting nectary of many species of Delphinium suggested the
name Lark's-spur, or Lark's-claw, a name which is applied in
Buckinghamshive to the Toadflax (Linaria vulgaris), from a
similar peculiarity in its blossoms. The soft heads of Z'rifolium
arvense render Hare's-foot appropriate ; those of the Kidney
Veteh (Anthyllis vulneraria) are calied Lamb-toes ; Ductylis
glomerata is Cock’s inot, from the shape of the pauicle (Prior).
Any one who will take the trouble to look through a list of
English plant-names will not fail to observe that many of them
have the name of some animal entering into their composition,
used in a different sense from those which we have heen consider-
ing. Formerly I alluded to the meaning which *“horse” has in
composition—t. e., large, or course. as in horse-chestnut, horse-
blobs, horse-gowans, and many more. “Dog,” asan affix, usually
conveys worthlessness: thus we have Dog-Violet, a scentless
speeies, Dog's-grass (Triticum repens), a useless species of a geous
which contains wheat (27 s stivum) ; Dog’s Camonmile (Matricaria
Chamomille) ; ete. This is not always its meaning; the
Dog-wood (Cornus sanguinea) means dagge-wood, dugge being
the old English equivalent for a dagger, and the wood having
been used for skewers (Prior). Dog Rose (Rosa canina) may
mean, par excellence, Prick-flower, a very appropriate name for it ,
but cultivated roses are equally prickly, so that is probably implies
a worthless xose. ¢ Ox,” “bull,” or « cow,” differ somewhat from
¢horse,” in composition : they imply something large but not of
necessity coarse. Bulrush (Scirpus lacustris) is thought by Dr.
Prior to have been originally poolrush, “from its growth in pools
of water, and not, like the other rushes, in mire;”’ but Mr. Hol-
land cousiders that the name simply denctesa large rush. ¢ Toad’
wmeans false or spurious: Toadflax, for example, means, as I have
before endeavoured to show, a false flax, from its superficial
7
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resemblance, when out of flower, to the flax of commerce; Dr.
Prior, however, favours a different derivation.—Abridged from
Science Gossip,

Tre Woormore NaTURALISTS' FIELD OLUB introduced a
novelty into its proocedings by devoting a day to explore the
Fungi of the district where the Club meets, and after a critical
examination of the species collected, closing its meeting by a
feast, the principal feature of which was the edible species which
were the spoil of the days ‘foray.” Such excursions will
certainly bring into notice many species of a tribe of plants which
are not only extremely fugacious, but also very enigmatical in
their appearance. They will also overcome popular prejudices
against a wholesome and nutritious source of food almost entirely
overlooked, and introduce additional valuable species to those
who already have found out their virtues, as will appear from
the report of the dinner which follows, and for which, as well as
that of the excursion, we are indebted to the kindness of Dr.
Bull,

The members met at the Mitre Hotel, at 9 o'clock, Friday,
October 9, 1868, and after transacting the ordinary business of
the Club, they set out for Holme Lacy Park, accompanied by
Mr. Edwin Lees, F.L.S., and Mr. W. G- Smith, F.L.S. Leaving
their conveyance, and entering the grounds of Sir E. L. S. S.
Stanhope, a beautiful group of the maned Agaric (Coprinus
comatus) attracted attention. It took almost the form of a
circle, though not one of those that usually do so. It is very
common, and as interesting and handsome in appearance as it is
good to eat, if people did but know it. The pretty ecrested
Agarie, (dgaricus cristatus,) also edible, and A. vulgaris, were
next gathered, and on a bank under Scotch fir-trees several
specimens of the not very common Boletus gramulatus were
found, and, as a matter of course, some bunches of the common
poisonous Agaricus fascicularis. A flower-bed in the garden
had a fine crop of 4. infundibuliformis in it, and a cluster of
Boletus subtomentosus was gathered below the terrace walk.
This Boletus was also seen many times during the day.

The Club had a part of their dinner to procure in the park,
not in the shape of venison from the deer, but as vegetable
beef-steaks from the trees. Several specimens of Fistulina
hepatica, the ‘liver fungus,’ or . vegetable beefsteak,’ as it
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has been called, were met with—one nearly two fect in diameter,
and weighing ten or twelve pounds—on nine different trees, and
had the search for it 1 a contihued many more might doubtless
have been found.

Scattered about in proper hunting order the mewmbers climbed
the hill. They were specially divected to look out for the very
rare Cantharcllus cincreus, which was found here three years
since, but which Berkeley marks as “not found since the days of
Bolton.” It was not found, however. The delicate Agaricus
prunulus, ¢ vegetable sweethread,” as it has been termed, was
met with, together with 4. campestris, A. arvensis, and its
smaller and more delicate variety 4. .crefaceus, all, of course,
edible ; also the small puff-ball, Lycuperdon gemamatum, the
large rough-stemmed Boletus scaber, the buff gilled Zussula
alutacca, the less common R. wesca, and the Parasol Agaric
(4. procerus). Some others were collected here not quite so
200d in characte . Some fine pale orange specimens of this last
poisonous Agari- were gathered, which at first sight resembled
the delicious edible ¢orange milk Agarie,” so highly recommended,
and figured in the Club’s Transactions last year. It had, how-
ever, a shaggy woolly margin, without the orange gills and the
orange-coloured milk.

As the hour for dinner approached, the party remounted and
returned to Hereford. Some time was devoted to an examination
of the spoil, and then twenty-one sat down to partake of a dinner
which fitly closed the ¢ Foray among the Funguses.’

With the fish and the soup came the first novelty in the form
of Oreades ketchup. It was good with either, and as guest after
guest helped himself to an experimental taste, it was curious to
bear one after the other ask again for “that bottle.” It was a
brilliant success. Hie every one with a regard for table luxuries,
and that should include all sensible people; hic to your lawns
and grassplots and gather while still you may, the pretty little
fairy-ring  Champignon (Marasmius oreades’, and make for
yourselves a ketehup, that is as superior to the ordinary vile
black compound you meet with as champagne is to gooseberry.
Don’t you know it? Then get a member of the Woolhope Club
to point it out to you, or better still, borrow the last volume of
the Club’s Transactions, and there you will find a pretty coloured
picture of it, and receipts, moreover, for cooking it in many ways.
Haye a care to keep down the spice, however, for if in too great



1869.] BOTANY AND ZOOLOGY. 97

abundance, it destroys the true delicate delicious flavour of the
Agarie itself. :

A side dish of stewed kidneys narrowly escaped being mlstaken
for o disb of sliced Agarics, and another of sweetbreads with
buttons of the Horse Mushroom (Agaricus arvensis) was too
good to travel far. Next followed a dish of beefisteak, animal .
and vegetable, deliciously mingled, to the advantage of both, and
at the same time a dish of the Fistulina hepaicce, the ¢liver
fungus,” or ¢vegetable beefsteak,” by itself was handed round.
The slices were cut from the Jarge one gathered in the morning.

The next Agaric to appear was Hydnum repandum, °the
spiked Mushroom,” from Haywood forest. It was stewed and
broiled, and those members of the Club who had resolved
themselves into a committee of critical taste, and to whom,
therefore, all dishes were immediately brought fresh and hot,
quickly separated the Agarics from their gravy, and found them
excellent, and particularly the broiled ones, not at all unlike the
oysters to which they have been compared. Then followed the
Parasol Agarie, Agaricus procerus, but its delicious flavour,
perhaps the lightest and best of all of them, not excluding the
common Mushroom, was drowned in its over-condimented gravy.

The fairy-ring Champignon (Marasmius oreades) appeared
then, broiled on toast, after the admirable receipt of Soyer. We
give it here in full, for it is the very best receipt for broiling
Agarics, or Mushrooms, of every kind.

¢« Place young fresh Agarics, or Mushrooms, on toast freshly
made and properly divided. Salt, pepper, and place upon each
one a small piece of butter (or a little scalded or clotted cream).
Put one clove on the toast, then cover with a glass and bake for
a quarter of an hour, or broil before a quick fire for twenty
minutes. Do not move the glass uutil it is served up, by which
time the vapour will have become condensed and gone into the
toast, and when the glass is removed a fine aroma of Mushroom
will pervade the table.” (N.B.—A common kitchen basin will
answer the purpose of a glass as a cover for baking, though it
is by no means so elegant.)

A dish of dgaricus prunulus was served simply stewed. The
Agaric had fair play—salt and spice were kept in due abeyance—
and “delicious” was the unanimous verdict. This dish never
reached a third of the way down the table!

Many other Agarics might have been dressed, but it was

Vol 1. G No. 1.
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thought best not to tax too highly the patience of the cook; and
so with the distribution of dried specimens of the fairy-ring
Champignon to all who wished it, the feast of Agaries was over
for the day. This excellent Agarie will keep well, when threaded
on string and dried and kept dry, through the winter, readily
imparting its flavour to soups or made dishes as required.—
Condensed from the Jowrnal of Botany.

Movicry 1N Narorg.—The few remarks on so-called
¢ Mimiery in Nature,” which I introduced in my new work
on Central Ameriea, particularly relate to the predominance
of the Willow form on river-banks. It is almost unnecessary
to say that in the work from which the extract is taken it
was undesirable to insert more than a few names in support
of my observations, but it might not be difficult to show that
most plants bearing leaves of a true Willow form do grow
by running streams. To say nothing of those species of Salix
having Willow leaves (or those Salices not having Willow leaves,
and not growing by runving streams, as S. herbacea, ete.), I
would remind you of the different species of Nerium (Oleander),
our Epilobium angustifolium (vulgo, Willow herb), Lythrum
Salicarim, ete. That some plants are found by rivers which do
not have Willow leaves (as pointed out) has, in my opinion,
nothing to do with the question, how it comes to pass that the
Willow form predominates to so great an extent in such
localities. The answer may be very simple, but at present it has
not come forth. About the term mimiery’ there should be a
clear understanding. It is, so far, a thoroughly objectionable
one, as by employing it cither in zoology or botany, the whole
question is prejudged ; indeed, it is assumed—1, That organisms
have the power to mimic other organisms; and 2, That they have
come in contact with those organisms which they are supposed to
mimic. Employ the terms ‘outer resemblance’ instead of
mimicry, and we are on neutral, undisputed ground. The subject
of these external resemblances of species and whole genera to
others having an catirely different organic structure, is a wide and
complicated one ; and I think that the best way to approach it is
to go through the whole vegetable kingdom, and take note
of every case where the outer features of one species or genus ave
reflected in any other. Some years ago my late lamented friend,
Dr. Schultz-Bipontinus, read a paper on his favourite order, the
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Compositze, in which he pointed out that in this, the largest
of all phancrogamous orders, the habit of almost every other
order of the vegetable kingdom cropped up again. In
Buphorbiaceee, and other large orders, similar instances are
noted. Sometimes this outer resemblance is perfectly startling. I
remember finding a Sandwich Island plant, which looked for all the
world like Zhomasia solanacea of New Holland, and well-known
Buettueriacea of our gardens, but which on closer examination
turned out to be a variety of Solanum Nelsoni; the resemblance
between these two widely separated plants being quite as
striking as that pointed out in Bates's Travels on the Amazon,
between a certain moth and a humming-bird. This outer
resemblance between plants of different genera and orders
has played us botanists many a trick, and is one of the
many causes of the existence of some almost incomprehensible
synonyms in our systematic works. Wendland in his monograph
on Acacia deseribed many good species, and thought he knew an
Acacia when he saw one; yet onc of his new ones (4.
dolabriformis) which he referred to the genus from habit
alone, turned out to be a Daviesia. Few men had a better
knowledge of Ferns than Kunze, yet ‘mimicry,” Puck-like,
played him a trick when, relying on the nature of the leaf
and venation, he referred Stangeric paradoxa, a Cyecad, to
true Terns; and Sir W. J. Hooker, good botanist as he
was, would never have figured a Veronica as a Conifer, if
‘mimicry,’—using the term for the last time-—had not been at
play. At present I have no theory to propose on thissubject, but
whoever has, ought to both bear in mind that it wust apply with
equal force to the animal and vegetable kingdoms, and to say that
these resemblances are merely accidental, counts for nothing until
it shall have been proved that there are such things as
t agcidents in nature.”—Seemann, in Gardener’s Ghronicle.

THE ORDEAL POISON-NUT.—In a recent number of the Journal
of Botany Dr. Bennett, of Syduney, says that ¢ this elegant tree .
is now naturalized in New South Wales, and is readily propagated.
There is a noble specimen of it in the Sydney Botanical Gardens,
which attracts attention from itsbright green foliage, delicate and
fragrant blossoms and pendulous, egg-shaped fruit. The label,
close to the tree, inscribed ¢ Madagascar Ordeal Poison Tree,’ oc-
casions it to be treated with some respect by visitors to the gar-
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dens, for while other things suffer from their depredations it has
been remarked that this is the best preserved tree in the collection.”
This specimen is twenty feet high, and the circumference of the
branches full fifty feet. It flowers in November and December,
and is often at the same time covered with fruit in different stages
of maturity. The fruit, which is oviform and about the size of
a hen’s egg, contains a hard nut with a dark brown shell,* the
white kernel of which is in size, appearance and taste like a bitter
almond. The Tanghinia veneniflua is a specific poiscn for the
heart and museles, acting powerfully on the heart. Some of the
natives of Madagascar say that there are two kinds of these trees,
the one poisonous, the other only emetie, -and so similar in appear:
ance that none but the administrators know the difference, and
that even they sometimes err and kill when they intend only to
sicken. Dr. Bennett suggests that there may be two species of
Tanghinia found in Madagasear, one of which may be analogous
to the 7. Manghas of India, the milky juice of the fruit of which
is used as a purgative.

Canapray Wirp Frowers.—Under this title Mrs. Fitzgib-
bon has published a very pretty volume for the parlor table,
consisting of ten lithugraphic plates of some of our showiest wild
flowers, drawn on stones by hersclf and afterwards coloured by
hand. The letter-press, consisting of popular descriptions of each
plant, is by Mrs. Traill, and is part of a work by that authoress
still in MS. ¢ deseriptive of the most remarkable of the wild
« flowers, shrubs and forest trees of Canada.” Mrs. % ':aill's
English names of flowers are excellent; in leu of the vulgar
Dutchman’s Breeches for Dicentra Cucullaria she proposes the
characteristic Fly-flower. The elegani name Gossamer-fern for
Dicksonia punctilobula is also hers. The publisher’s portion of
the work is the least satisfactory. The plates are on poor paper,
and the text needs the supervision of a proof-reader. The following

is the list of species illustrated by the ten plates:—

Anemone nomorosa Linn. Trientalis Americana Pursh.
Hopatica acutiloba DeC. Penstomon pubescens Soland.-
Aquilegia Canadensis Lina. Voronica Americana Linn.
Nymphwa odorata Aiton. Castilleia coccinoa Spreng.
Nuphar advona Aiton. é Arisema triphyllum Zorr,
Sarraconia purpurea Linn. Orchis spectabilis Linn.

* Some of these nuts are in the Society’s museum.



1869.] BOTANY AND ZOOLOGY. i01

Dioontra, Canadensis DeC. Jypripedium parviflorum Salieb.
Claytonia Virginica Linn. _ pubescens Willd.
Geranium maculatum Linn, —— spectabile Swartz.

Rubus odoratus Lina. Iris versicolor Linn.

Rosa blanda Aiton. Trillium grandifiorum Salisb.

Rudbeckia fulgida Aiton. erectum Linn.

Campanula rotundifolia Lina. Uvularia grandifiora Smitk.

Pyrola elliptica Nuttall, Lilium Philadelphicum Linn.
uniflora Linn. Erythronium Awmericanum Smith.

Z0ooLoaIcAL Nores.—We have received an analytical chart
of the birds of Canada, by J. J. G. Terrill, of Hamilton, C. W.
The classification of Dr. Baird is adopted, and the orders,
sub-orders, families, genera, species, &ec., are given in a tabular
form. It will prove very useful to schools, and to students
of Canadian ornithology generally. The list contains 242
species, which have been principally recorded from Western
Canada. Some few additional species of marine birds occur
in the Gulf of the St. Lawrence, and on the other hand a few
birds have been catalogued from Western Canada that have not
as yet been found in the Province of Quebec.

Dr. Elliot Coues’ monograph on the American Aleide, pub-
lished in the journal of the proceedings of the Academy of
Natural Sciences of Philadelphia for January and February,
1868, is of considerable inlerest to the student of North
American ornithology. It is not yet very certainly ascertained
whether the Great Auk has ever been taken on the coast of
Eastern North America. The species is reported to breed on a
low rocky island to the south-west of Newfoundland. Mr. J.
Wolley has shewn that this species is not a bird of high latitudes,
ag was at one time supposed, and an interesting account by this
author is quoted of its supposed extinction in Iceland; also his
statement that the last specimens of the species known to have
been taken were captured ‘n 1844. The Razor Bill and the
common Puffin both breed in the River and Gulf of ‘the St.
Lawrence, and it is not unlikely that the ¢large-billed” puffin,
Fratercula glactalis, may be met with in Bastern Canada. The
tufted puffin, it appears, occasionally occurs on the East Coast of
North America, it has been thought an almost exclusively
western species. Other Canadian examples of the order are the
Sea Dove, Mergulus alle, and four species of Guillemot, of each
of which detailed descriptions are given in Dr. Coues’ essay.
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In Silliman’s Journal for November, 1868, Prof. Marsh shews
that the Siredon lichenoides of Baird is the immature form of
Amblysto.aa mavortium of the'same author. An interesting
account is given of thé gradual metamorphosis of the species,
showing its various changes of colour, the absorption of the
dorsal and caudal membranes, and finally that of the external
branchice. The author states that there can be little doubt that
this creature breeds in its immature or Siredon state. Dumeril’s
researches on the Mexican Axolotl scem to prove this; also that
all Siredons are larval Salamanders, a cireumstance which Cuvier
appears to have suspected.

Prof. Cope’s review of the species of Amblystomidee, a genus
of tailed batrachians, from the 4th number of the Proceedings
of the Academy of Seciences of Philadelphia for 1868, is a
valuable contribution to our knowledge of North American
Amphibia. Two species of this genus, so far as we are aware,
occur in Lower Canada. The Amblystoma punctatum is the
species formerly known as Salamandra subviolacea, and A.
Jeffersonianum is the Canadian form which used to be called by
Dekay, Salamandra granulata.

The seventh volume of the British Museum Descriptive
Catalogue of Fishes, by Dr. Gunther, published in 1868, contains
some matter of special interest to our local zoologists. Descrip-
tions are given of several of the Canadian species of the difficult .
and intricate family of the Cyprinide, a group which includes
the suckers, chubs, minnows, dace, &. The following species
are deseribed from the neighbourhood of Montreal, and examples
of cach of them were forwarded to Dr. Gunther by the writer of
this summary.

. Catastomus tores, Mitchill.
Catastomus carpio, Cuv. & Val.
Hyborhynchus notatus, 4gassiz.
Rhinicthys marmoratus, Agassiz.

Louciscus cornutus, Mitchill.
Leucosomus pulchellus, Storer.

In addition to these Catastomus hudsonius, Lesuer ; Carpiodes
cyprinus, Lesuer; and Rhinicthys atronasus, Mitchill; also
inhabit the vielnity of Montreal. A little fish common in the
St. Lawrence, which used to be referred to the Abramis Smithii
of Richardson, is the Iyodon tergisus of Lesuer, and is not a
true bream. From various parts of Western Canada the follow-
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ing species are recorded, and full descriptions are given in the
volume under consideration.
Catastomus aureolus, Lesuer. Lakes Erio and Superior.
Catastomus macrolepidotus, Lesuer. Lako Erie.
Coraticthys plumbous, Agassiz. Lake Superior.
“« dissimilis, Kirtland. Lake Erie.
Louciscus Hudsonius, Clinton, Lake Superior.
“ rubellus, Agassiz. “ «“
Loucosomus corporalis, Mitchill. Lake Erie.

The common herring of the Gulf of St. Lawrence, and of‘ the
Atlantic Coast of N. Amerlcq, is looked upon as identical with
the European species; and, as Dr. Gunther states positively that
whitebait are young berrings, there would seem to be no reason
why this delicacy should not be procurable in Eastern Canada.

‘We notice also that in Dr. Gunther’s Catalogue of the Tail-less
Batrachians-of the British Museum, he considers that the Rana
sylvatica of Leconte, a land frog which is frequent on Montreal
mountain and elsewhere in Lower Canada, is only a variety of
the commonest European frog, the Rana temporaria.

Recent investigations have shewn that the late Prof. E. Forbes’
theory that animal life would not be found at great depths in the
sea is untenable. Living examples of all the great divisions of
the invertebrata have been taken at depths of over one hundred
fathoms outside of the Florida reef, and crustaceans, annelids
and radiates were dredged in 517 fathoms water in the same
locality. Researches off the Coasts of Portugal and Norway give
similar results, as also do the investigations of Dr. Carpenter and
Prof. Wyville Thompson, off the Faroe Islands, and quite a new
zone of animal life has been thus recently revealed tous, J.F. W,

A BurrerrLY PARASITE.—At a meeting of the Montreal
Microscopic Club, one of the members exhibited specimens of a
vegetable parasite on the tibia and tarsus of the dark swallow-
tailed Butterfly, Papilio Asterias. The insect was captured at
Brantford, Ont., last summer, along with three other specimens,
at the same time and place. The parasite was only found on one
of these, growing on the spines of thedtibia, tarsus and tips of the
ungues. Attention is at present directed to the circumstance, and
a full deseription will be given in the next number of this journal,

MosQuiToEs IN ENaLAND.—Most of the readers of 7'he Natur-
alést will remember the outery last summer in reference to the
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appearance of the Mosquito in England. Some of the observers
maintained that they were simply English gnats, and not the
genuineinsect. The following is a,short paragraph from ¢ Science
Gossip,” for January, 1869 :—¢ Woorwicn MoSQUITOES.—A#
the Entomological Society’s meeting of November 2nd, 1868,
the Secretary exhibited a specimen of the so-called Mosquito sent
from Woolwich, which proved to be a species of Chrysopa.”
Hence it will be evident that two or three different inscets have
been confounded together under the designation ¢ Mosquitoes ”’
in that locality, and to none of them does the name strictly apply.

“ GUIDE TO THE STUDY OF INSECTS,” BY Dr. PACKARD.—
Part V. of this excellent work is out, and contains a continuation
of Lepidoptera. An account is given of the transformation of
several species; also, two full-page illustrations of the male and
female and female moth, « Telea Polyphemus.” This work is
one of the most valuable of its kind in North America ; the sub-
ject is treated of scientifically, yet ina popular manner. Thecuts
are excellent ; and this number is evidently one of the results of
the labors of a practical and experienced Entomologist. The
“(Guide” is iavaluable for the use of schools and of agriculturists.
One of the ways to interest our farmers and add to their success
may be learnt in the pages of this work. Its perusal might make
them acquainted with those inseets which are injurious or bene-
ficial to their crops, so that they might know their friends from
their enemies. In order to interest this class in advancing scien-
tific agriculture, it would be well to put such works into the hands
of their children at schaol. A. 8. R.

« Tag CanaDpIAN EnroMeroaIst,” ToroNTo.—The January
number contains notes on Canadian Lepidoptera, by the Rev. C.
J. S. Bethune, Seeretary of the Entomological Society of Canada;
also, a list of Diurnal Lepidoptera collected by Mr. B. Billings,
Ottawa. In this list, under the name ¢ Vanessa Milberti,” the
writer states ¢ that sixty individuals of this species had remained
in the pupa state in the breeding cage ounly four days. What
was the temperature of the vivarium which caused so rapid a
metamorphosis ? A. 8. R.
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CHEMISTRY AND PHYSICS.

O~ HypravLnic CEMENTS.— It iswell known that the caleina-
tion of argillaceous limestone gives rise to cements which have the
power of hardening under water. Various explanations of this
property have been proposed. An alkaline silicate, like soluble
glass, is known to harden by silicifying calcareous rocks and
cements ; a2nd Kuhlmann supposed that a silicate of this kind,
formed during the calcination of argillaceous and more or less alka-
liferous matters, might play an important part in the hardening of
hydraulic limes, According to Rivot and Chatonnay, on the other
hand, there are formed during the calcination of mixtures of car-
bonate of lime and clay, three new compounds, a silicate of
lime, a double silicate of lime and alumina, and an aluminate of
lime. These three compounds they supposed to combine directly
with water, so that the solidification of the cement was like that .
of calcined gypsum, a simple hydratation. According to the
recent experiments of Frémy, only one of these compounds, the
simple silicate of lime, has the property of thus combining with
water. Further, he has shown that although pure clay or kaolin, a
hydrous silicate of alumina, does not produce a hydraulic cement
when mixed with lime, yet, after exposure to a low red heat it
forms, with lime, a perfect cement. The foreign matters often
present in clays are without action in this process. The explana-
tion of this curious result seems to be furnished by the observa-
tion of Frémy, that a clay which abandoned nothing to hydrochlorie
acid yielded abundance of alumina to the same acid after calein-
ation. From this it whould appear that a heat, cven of low redness,
produces a partial decomposition or dissociation of the silicate into
alumina and silica.

Both free alumina, and silica in the amorphous condition are
shown by the experiments of Vicat to communicate hydraulic pro-
perties to lime. This decomposition of the hydrated aluminous
silicate by heat is analogous to that many years since observed by
Frémy for silicate of potash, whose solution at an elevated tem-
perature is partially decomposed, with separation of pure erystal-
line silica. In this connection should be noticed the observation
of Kengott, that many mineral species acquire a strongly alkaline
reaction after having been calcined. The natural pozzuolanas
are nothing more than volcanic ash or argillaceous matter calcined
by voleanic heat; and it has long been known that similar pro-
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duets artificially prepared by calcination possessed, like the natural
pozzuolanas, the power of rendering pure limes hydraulic; but the
true mode of their action, which has not hitherto been understood,
is now rendered iuntelligible by this investigation of Frémy.—
(Comptess Rendus de U Acad. des Sciences, Dec. 21, 1868.)

In this connection may be mentioned the peculiar power of
hardening under water presented by imperfectly calcined dolo-
mites or magnesian limestones. By heating these to a temper-
ature of 400°-500° centigrade the double carbonate is broken
up ; and the magnesia, losing its carbonic acid, remains mixed with
the carbonate of lime, but when moistened with water, is converted
in a few hours into a erystalline hydrate, which gives to the massa
great degree of hardness. In like manner a condensed form of
magnesia, such as is obtained by caleining at a gentle heat, the
native anhydrous carbonate, gradually assumes, by the action of
water, a great degree of hardness. T. 8. H.

ON THE DECOMPOSITION op GRANITE BY Water. (R.
Havsmany, Jowr. fur Prakt. Chem.)—The granite employed in
these experiments was reduced to a powder so fine that it had a
diameter of not more than 0.01 millimeter. This digested for a
week, with twenty-five times its weight of pure water, at the ordinary
pressure and temperature, yielded an amount of soluble alkaii equal
for 100 parts to 0.03 or 0.04, and when the mixture was kept in
continual agitation, to 0.05 parts. A longer digestion did not sen-
sibly increase the amount of matter dissolved. The solvent power
of water, saturated with carbonic acid, was found to be about twice
that of pure water. Caleulating from the surface exposed in these
experiments, the author concludes that the rains of a year would
remove about fifteen grammes of alkalies from a surface of 100
square metres of granite. T. S. H.

Oxryentorip or Copper.—Hydrous oxychlorid of copper, to
which the name of atacamite is given, is abundant in some regions,
“especially in Chili, where it is supposed to be formed by the action
of sea-water on oxydizing copper pyrites. A late experiment of
Prof. Church throws further light on the origin of this com-
pound. He found that two grammes of the native blue hydrous
carbonate of copper, azurite, after four years digestion in 200
cubic centimeters of a solution holding ten per cent of pure chlorid
of sodium, had lost the whole of their carbonic acid, and become
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converted into a green oxychlorid, allied in composition to ataca-
mite, carbonate of sodium being formed at the same time.
(Chem. News, Nov. 27, 1868.)  Tor further observations on the
artificial production of oxychlorid of copper, sec Dana’s Mineral,,
794. The power of oxyd of lead to decompose chlorid of
sodium with the formation of hydrate of soda and oxychlorid of
lead, is familiar to chemists. T, S. H.

CaroMic IroN.—Clouet has shown that when an admixturs of
protosulphate of iron and sesquichlorid of chromium, in the
proper proportions, is precipitated by ammonia, and the resulting
oxyds are fused with borax, the compound (Cr, O;, Fe, O,)
crystallizes in octohedrous, having the aspect, the hardness, density
and chemical indifference to acids which belong to the native
chromite, some varieties of which have the formula just given.

T. S. H.

Repvcrion or NITRATES AND SULPHATES IN CERTAIN FER-
MENTATIONS.—The reducing action of fermenting organic matters
on these salts is well established ; in the case of nitrates, ammonia,
and in the case of sulphates, sulphydric acid is formed. Aeccording
to Bechamp this process is, in all cases, due to the intervention
of minute organic germs of a peculiar species, to which he applies
the name of Microzyma. These, under ordinary conditions, absorb
from the air the oxygen which they require ; but if this source is
excluded they take oxygen from the sulphates or nitrates present. -
These germs are found in the mud of towns, in which sulphid of
iron forms, and also in common chalk. Hence, the addition.of
chalk to solutions of sugar or starch, with sulphate of lime, gives
rise to reduction of the salt. T. 8. H.

Errrcrs or GrEaT CoLp oN TiN.—In a note to the French
Academy of Sciences, Nov. 30, 1868, Mr. Fritschze of St. Peters-
burg, described the effect of intense cold upon ingots of Banca tin
weighing from 50 to 60 pounds. The metal had acquired a fibrous
structure, and showed fissures like prismatic basalt, besides cavi-
ties of considerable dimensions. In this connection Mr. Dumas
recalled the brittleness of iron when exposed to great natural
cold. T. 8. H.

ANALYSIS OF GRAPHITE.—A known weight of graphite in
powder is dried between 1502 and 180° C., intimately mized in
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a glass tube with twenty times its weight of pure oxyd of lead, and
then heated before the blow-pipe until completefusion and the disap-
pearance of all froth. The loss in weight corresponds to the car-
bonie acid formed from the graphite, with the oxygen of the lith-
arge. The pulverized graphite, may also be fused with pure
nitrate of potash in a platinum crucible, and the carbonate formed
determined in the usual manner.—(Gintl. Acad. of Vienna.)
T. 8. H.

O~ ProspEORUS IN TRON.—The importance of manganese as
an element in iron ores has long been known, and the experiments of
Caron have shown that the addition of manganesian minerals to the
charge of the blast furnace has, for effect, to reduce notably the
amounts of sulphur and of silicon which pass into the pig metal.
At the same time, however, it does not, in any way, diminish
the proportion of phosphorus. This element generally exists
in the ores asa phosphate of lime, or in combination with alumina
or oxyd of iron. These latter are generally decomposed by the
addition of lime, which in its turn requires silica to give a liquid
slag. The reaction of silica and carbon, at a heat of fusion, on
phosphate of lime, sets frec the phosphorus, which unites directly
with the metallic iron ; so that, while the slag is free from phospho-
rus, the pig metal contains it in quantities often so large as to be
very prejudicial.

A solution of the problem of the treatment of phosphuretted
ores would seem to require some flux capable of dissolving or ren-
dering fusible the phosphate of lime without liberating its phos-
phorus. Such a power is possessed by fluor-spar ; and the experi-
ments of Caron show that while a mixture of phosphate of iron,
lime and silica, fused in a charcoal-lined crucible, gave a button of
brittle metal highly charged with phosphorus, a mixture of phos-
phate of iron, lime and fluor-spar, fused under similar conditions,
was somewhat malleable, and contained only one-third as much:
phosphorus as the first assay. In operating in this way oo natural
and less phosphated ores, it was found that the substitution of
fiuor-spar for silica always produced a notable diminution in the
amount of phosphorus in the metal ; but the improvement became
less marked with ores holding small amount of phosphorus: Fluor-
spar has also the effect of dissolving alumina in the furnace.

It is questionable how far this process could be applied in the
metallurgy of iron, inasmuch as few ores are free from silica.

<
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Moreover, the cost of fluor-spar in many localities would be such
a3 to preclude its use. The experiments of Caron, however,
deserve notice as a partially successful attempt to solve a very
important problem in metallurgy. 7. 8. H.

NaTUrAL INFLAMMABLE GaSES.—The recent investigations
by pumerous chemists of the composition of petroleum from
various sources have shown it to conmsist in great part of
homologues of marsh gas, hydride of .nethyl, O H,(C=12,
H=1), the most hydrogenated series of the hydro-carbons.
In addition to these, small portions of benzene and its
homologues, and of hydrocarbons of the ethylene or olefiant gas
series have been detected in the petroleums of certain regions.
Cahours and Pelouze have isolated from the produets of the dis-
tillation of Pennsylvania petroleum not less than thirteen
homologues of marsh gas, having the general formula Cn Hn24-2,
in which the value of » increased from 4 to 15, and the boiling
point from 0° centigrade to 160°. The lower members of the
series in which » equals 2 and 3, and which are gases at the ordinary
temperature and pressure, were found by Ronalds in solution in
crude Pennsylvania petroleum. The denser and less volatile
Hquids of petroleum, as well as the various solids included under
the name of paraffine, appear to belong to the same series.

Inflammable gases are well known to issue from the paleeozoic
rocks in many localities in the great Appalachian basin. Steiner
(Amer. Jour. Science [2] xxxiv, 46,) examined some years since
the gas from a well yielding salt water and petroleum, in the
carboniferous rocks of Alleghany county, Pennsylvania, and
found it to consist essentially of marsh gas, with a little carbonic
acid, and traces of oxygen and nitrogen, but could detect no olefiant
gas. My own examinations, many years since, of the inflammable
gases from the saline springs of Varennes and Caledonia in Canada,
which rise from Lower Silurian limestones, led to the same
result. ’

Some two years since M. Felix Foucou, a French engineer,
visiting the oil regions of this country, was furnished with ex-
hausted tubes, in which he was enabled to collect the gases from
various localities. These gases were afterwards examined by Mr.,
Fouqué in the laboratory of the College of France, and the
results of the analyses, as well as the observations of Mr. Foucou,
are contained in the Comptes Rendus of the French Academy of
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Sciences for November 23, 1868. The gases examined were
from five loealities.

1. The so-called Burning spring,just above the falls of Niagara,
where an inflammable gas issues in considerable quantity from a
spring of slightly sulphuretted water which rises from the strata
of the Medina formation, here overlaid by a few feet of elay.
This gas consists of marsh gas, with traces of carbonic acid,
nitrogen and oxygen, the latter two being in all cases probably
accidental impurities arising from imperfections in the apparatus
used in collection.

2. Petrolia, Enniskillen, Ontario; the gas was collected from
an intermittent oil-well, where petroleum had been reached five
days previously, at a depth of 377 feetin the Hamilton formation.
Its composition corresponded to a mixture of about equal parts
of marsh gas, C H, and hydrid of ethyl, C, H,.

3. Fredonia, New York. This town on the shore of Lake
Erie, with a population of 3,000 souls, has been for many years
lighted with the gas which issues from a boring about cighty feet
deep in the Genesee slates, which occur at the summit of the
Hamilton formation. The gas is not accompanied by petroleum,
and appears to be like the .ast, 2 mixture in nearly equal propor-
tions of the hydrids of methyl and ethyl.

4. lioncer Run, Venango county, Pennsylvania. This gas,
from an oil-well about 600 feet deep in the sandstone of the
Chemung formation, was more carburetted than the preceding
and had nearly the composition of hydrid of propyl C; H,. -A
fractional analysis by means of alcohol, which dissolves more
readily the more highly carburetted compounds of the series, showed
however that this gas was a mixture, consisting in part of hydrid of
butyl, C, Hy,; besides a portion of hydrid of methyl, and the two
intermediate bodies of the series.

5. Roger’s Gulch, Wirtz county, West Virginia. The gasin
this locality was from 2 flowing oil-well 320 feet deep in the carboni-
ferous conglomerate, and consisted- of hydride of methyl with an
admixture of 15.86 per cent of carbonic acid gas.

Careful examinations showed the absence from all of these
gases of acetylene, C, H,, of olefiant gas, C. H,, and its homo-
logues, as well as of oxyd of carbon and free hydrogen. T.S. H.

SpoNTANEOUS IeNiTioN.—The spontaneous ignition of
pyrotechnical compositions made with chlorate of potash isindeed
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a very serious subject as regards the safety of both life and pro-

perty. I know not if any reliable observations have been made

in the matter, but the following facts were noted by myself some

years ago, and may throw some light upon the probable origin of
various terrible fires which have occurred on the premises of fire-
work-makers in London. Mixtures of the three ingredients—
nitrate of strontia (or barytes), sulphur, and chlorate of potash
—if made up at once from freshly and strongly desiccated mate-
rials, are certain to take fire spontancously within a few hours,

especially if placed in a rather damp sitwation. The action,

which I twice had the paticnce to watch for and witness, begins

with the evolution of an orange-coloured gas; afterwards a
liquefaction is set up at several points in the mass; a hissing
noise and a more rapid disengagement of the gaseous matter
comes on, and the composition takes fire. It is a curious thing
that the addition of a small proportion ot sulphuret of antimony
at once prevents the occurrence of these phenomena; whether
charcoal has the same effect I am not quite sure. Moreover, if
such compositions, being damp, are, in order to dry them, placed
00 near the source of heat, the same phenomena will take place

even when the antimony is used in their composition. Also,

compositions to produce a purple flame, if made with black oxide -
of copper, are almost sure, soonex or later, to take fire of them-
selves at uncertain periods, whether kept in a damp or dry place.

The carbonate should always be used in preference.—R. TREVOR
Crarg.”>—Chemical News. .

New Cremicar Tov.—* Pharoh’s serpents  and “ Vesuvian
tea’ have paved the way for the reception of a new Chinese
wonder in the shape of “ferns growing out of burning paper.”’
This is a neat little experiment free from many of the disadvan-
tages appertaining both to the “Devil’s tears” and the lozenge-
shaped crystals of bichromate of ammonia, which may chance to
prove too inviting to children’s tastes. The instructions direct
us to crimp or fold the yellow papers backwards ‘and forwards,
go that when opened out they may be supported upright in a
zigzag form. Onc of these slips is then placed upright on a
plate, and ignited in two or three places along the upper edge, but
without being allowed to blaze. It will burn slowly down with a
red glow, diffusing an agrecable perfume, whilst the ash of the.
paper assumes the most fantastic arborescent shapes, together
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with a green colour, which, to a lively imagination, may be
sugn‘estucof the growth of ferns or lichens. We had no difficulty
in imitating this effect by saturating thin cartridge paper, in the
first instance, with an alcoholic solution of gum benzoin, and,
when dry, applying an aqueous solution of the bichromate of
ammonia. The decomposition of the latter substance by heat in
contact with burning paper affords an explanation of the pheno-
mena observed.—Chemical News.

MerEoroLoGY.—We had fondly anticipated that one of the
results of Confederation would be the establishment of a system
by which the corps of observers now scattered (or to be scattered)
throughout British North America would receive their instruc-
tions from, and transmit their experiences to, some part of the
Dominion By this means a eritical examination of them could
readily be made, which would at once advance our material inter-
ests and conduce to the advance of climatological science. Up to
the present moment nothing has been done in this direction. This
may be owing, in syme measure, to the incipient character of the
new regime, and to the uncertainty prevailing with regard to
Government aid.  Still the Dominion Govermennt has allowed to
the various observatories a small annual grant. Every lover of
geience must feel grateful that amid the din of politics, »f com-
meree, and of railway legislation, our public men have not for-
gotten the cncouragement due to science; and we hope that ere
another year has rolled by, our expressed wishes may be fully
realized. '

In the science of Meteorology unity in action is much needed
in its modes, measures and purpose; also in the co-operation
of obscrvers, whether individually or collectively,among the
various nations. Up to the present time (if we except Admiral
Titzroy’s efforts in this department of science) there has been
little or no system in Meterology. It is essentially a sciencc of
obscrvation, yet observers proceed upon no fixed plan. Itisa
seience coeval with man bimself, one which must have furnished
the means of observation to the carliest races of mankind, and
which has furnished matter for investigation aud comparison
through all time. Records of a very early date are preserved in
our own language. The Bodleian library at Oxford (England)
contains registrations of the weather for seven years, from Jan-
uary, 1337, to J anuary, 1244, recorded by Walter Merle. It is
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believed that this is the earliest available record. The invention
of the barometer in 1643, and of the thermometer in 1590, scemed
destined to throw new lustre on the progress of the science. As-
tronomy it is true has given to the world more lasting and fixed
results, for the celestial orbs have undergone but little change ;
while the nature of the ever-changing elements is still unfixed.
At the present time cvery nation has its own measure of temper.
ature, atmospheric pressure, rain, wind, &ec.; and above all, a
point of the most vital importance, each has its own hour for
observation. In this way the results obtained ave vitiated, and
the great aim of modern science, unity of purpose,islost. Science
is knowledge reduced to order, and the object in Meteorology is to
obtain a correct knowledge of the cosmical laws which regulate
and influence the universe.

‘What influence have the sun, moon, and planets on the
weather 7—is a question which science must answer.

If the sun and moon have so much influence upon the ponderable
fluids in our seas, and great 'akes, how much more may they not
exert over such an elastic and easily moveable body as our atmos-
phere ? DMeteorology should embrace the study of such ideas as
these, our united efforts should tend towards their solution, from
which we may hope to gain practical advantage. At all events,
if there are impediments to final results, let such be the meaus by
which they will be detected and exposed.

Observations made either by individuals, colleges, observatories,
or nations, must be brought together into a limited space of time.
They must each be reduced to one common standard before they
can serve the general purposes of seience.  Self registering instru~
ments are the best and most suitable for this object. By means
of them the science itself is at once traced and left indelible on
the register. They form at the same time a natural measurement
of time, space, and amount ; while nothing short of a large area
of country will furnish the necessary means and extent of survey.
Let our observations, if possible extend beyond the Rocky moun-
tains, and this is a matter of much consequeuce. This chain
separates North America, as it were, into two portions. It in-
fluences the climate of British America in no small degree, and
seems to produce the ebb and flow of the great atmospheric sea,
and to absorb our heat and moisture, At least our instruments
at this distant point appear to indicate this.

Another important source of inquiry, especially in reference to

Vol. I. H No. 1.
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storms, is into the history of that “river in the sea’ the Gulf
stream,—and its reservoir, the Gulfof Mexico. Sailors have been
active in the daily notices of occurrences in connection with this
subject, but as yet litile has been done by individual observers on
land in earrying out that unity of purpose so necessary in the
pursuit of meteovological science.

Much may still be said in reference to this subject, but
immediate action is required. ILet us, of the Dominion, no
longer procrastinate, a central station should be at once estah-
lished, to which all observations may be referred ; if Montreal,
then let a simultaneous system be at once adopted as to time,
measure, and amount. Qur Telegraph lines have heen always
ready to aid in the enterprise, the press has also offered its aid.
If, for this Dominion, the pressure of the atmosphere, temperature,
winds, ete., could be observed at distinet and fixed intervals of
time and space, and their connection with bther atmospherical pheno-
mena alike be transmitted to this central point for reduction and
examination, we should, as a nation newly issued as it were iuto
life, be forming one link in that important chain, which must ere
long encircle the whole earth. With the new appliances of
seience and art in our sub marine telegraph, our storm signals
and weather-casts, we should endeavor to unravel the hidden
mysteries of those laws which meteorological science has not yet
been able to reveal from want of unity of purpose.

If by these united efforts and by these investigations we ean
predict the ebb and flow of our atmosphere as we can now the
ebb and flow of the tide, we should then be in a position to fore.
tell with a great amount of certainty any of those changes that
have so direct a bearing on our maritime and agricultural pursuits,
We could then at once establish at our principal seaports ané
head-lands those beacons which might warn the sea-faring man of
his impending danger and prevent by timely notice that loss of
life and property which every year it is our misfortune to witness
and which we feel sure so soon as seience is properly and duly
applied, may be averted. '

The neglect of the study of Meteorology in the Universities of
Grreat Britain is much to be regretted. Its assiduous study in
such countries as the United States, Austria, France, Russia,
Norway and the Netherlands stand out in striking contrast. In
the United States alone we have 800 observers, in Austria 118,
and in Switzerland 83. There are now 1,500 rain-gauges in

s
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England employed to ascertain the amount of the ratnfall, and
we can boast that in British North Aerica the science of
Meteorology is taught in our Colleges and Grammar Schools.

" Observatories have been established through the generosity of our
Government at those points of great importance, Halifax and St.
‘Johns, N. B. All'that we now require is unity of purpose so as
to bring our united efforts to a useful end. We propose to offer
suggestions in reference to the organization of some plan of action
in a future number. C.S.

METEOROLOGICAL REPORT FOR THE YEAR 1868.—The
following summary embraces the principal meteorological phe-
nomena for the past year (1868) condensed from the records
of the Montreal Observatory. The geographical co-ordinates
being latitude 45° 31’ North, longitude, 4h. 54m. 11 sec. west
of Greenwich; the cisterns of the barometers are 182 feet above
mean sea level.

The resdings have all been corrected from instrumental errors,
and the readings of the Barometer have been also corrected for
temperature (32 ° F.)

A1210sPHERIC PRESSURE.—The Lighest reading of the year
o¢curred at 7 A.M. on the morning of the 30th of October, and
indicated 30.400 inches. The lowest reading during the year
was at 5 A.M. on the 7th day of December, and indicated 28.687
inches, shewing an annual range of 1.713 inches. The yearly
mean was 29.537 inches.

Below is a table for each month, shewing the highest and lowest
readings :—

January.]| Feb. March. { April. May. June.

Inches. | Inches. | Inches. | Inches. | Inches. | Inches.
Highost.eeeeveienns, 30.146 30.248 30.347 30.034 29.999 29.998
Lowest. coe e veemenns 29.149 29.033 29.250 28.867 20.247 29.247

July. | August. | Sept. Oct. Nov. Dec.

) Inches. | Inches. | Inches. | Inches. | Inches, | Inches.
Highost. veveeeneees| 29.902 30.061 30.100 30.400 30.249 30.212
Lowest. covee veennns 20.446 | 29.271 | 29.362 { 20.250 | 29.161 | 98.687
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" TEMPERATURE OF THE AIR F©.—The highest reading of
the Thermometer during the year was on the 13thJulyand was
98+7; the lowest reading was on the 11th of February and was
224 degrecs (below zero.) The mean temperature for the year
was 42:45. This agrees' exactly with the observations on the
mean annual temperature made by the late Hon. Mr. Justice
MecCord, also with my own, butitis nearly 2 © degrees lower than

the mean annual temperature furnished from observations of the
late Dr. A. Hall.

The yearly range or climatic difference for the year was 121-1
degrees.

The extreme heat of July was marked by a mean temperature
of 76° whichexceed by 5 © degrees the Lsothermal for Montreal,
deduced from observations continued during along series of years,
and there were during the month two distinct hot terms, including
the 2nd, 3rd, 4th, and 5th days, when the mean temperature was
82:3, 847, 84-4, and 83-1 respectively. The Thermometer never
indicated less than 72-7 during the 24 hours.

The second hot term includes the 11th, 12th, 13th, 14th, 15th,
and 16th days; their respective means being 84-0, 87-6, 87-1,
87-9 and 855, and the temperature during this term was never
below 71.4 during the 24 hours.

Below is a table shewing the months’ highest and lowest read-
ings, also the monthly means, together with the amount of rain
and snow in each month:—

Mean Tem- Highest | Lowest Rain, Snow,
MoxTos. perature | Tompera- | Tempera- { depth in | depth in

inF.© ture. ture. inches. inches.

January.. 1080 37°2 | —13°2 12.63
Februavy . 949 33°1 | —22°2 22.20
Mareh. ol 31990 67<0 | —i5°6 5.34
April .-...... 3895 68°2 1229 14.93
May.. «coeens 5389 82°3 36°4
June. ..o ... 66°40 9507 4020 | 0.486 | .....
July .e- enens 76 < 00 98°7 59°1 | 2.2 | ...
August....... G9<=94 87°9 5202 | 2.362 | .....
September ...} 57°94 80°7 3702 | 3.494 ! .....
October....... 44°32 69°1 @2el 4.92
November....| 33°30 5320 20°7 17.28
Decomber.....4 16=00 321 | —10°2 27.96
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The following table shews:—
MEAN TEMPERATURE of the Quarters, with the amount of Rain
and Snow, in inches, for the year ending 1868.

MoxTHS. Teﬁ?g"’" Rain Snow.
g!)ecember..... 10099 |....... . 0.518 26.16
Winter 4 January.......] 10980 |..cieieeee Jouuas oenn 12.64
February. ....] 9249 ... iifiveereanns 22.30
Mean. 10242 | Amounts. 0.518 61.00
March.. 4 31290 |..... veesd| 1.429 5 34
Spring g Aprile.. ..., 38295 |.eeieecenns 0.241 14.93
May. 4 53289 |[...... veed) 3462 liiiiil ...
Mean 41°58 | Awmoants. 5.132 20.24
June. ... ... 66240 Jieveens 0.486 J.eveers cons
Summer % July.. J 76200 feeeeean. 2.324 |..... ceeee
»\uau% ....... 69°94 |...eiiien. 2.462 ..i0iien-
Mean. 70°78 | Amounts. B.OT2 | .. ceeieen
g September.....| 57°94 |..... ceeed] 3.494 V.ii....
Autumn < October....... 44°83 fiieaeeians 0.794 4.92
November.. 33230 |.iveieeann 4.473 17 28
Moan. 45°45 | Amounts. 8.761 22.10

RaiN ANp SNow.—The amount of rain which fell was very
much below the average, when compared with previous years.
In the month of July there were 16 days on which no rain what-
ever fell. Rain fell on 31 daysduring the year, and amounted to
18.865 inches on the surface.

Very few observations of a reliable kind on the rain and snow
fall have been recorded for Montreal, but the few to which we
have had access would give the mean annual amount of rain
somewhat above 36 inches, or about double the quantity which
fell during the past year (1868.) This unusual dryness was also
felt in Great Britain and on the continent of Europe.

Snow fell on 61 days, amounting to 105.27 inches on the sur-
face. The first snow of Autumn fell on the 17th of October.
The first frost of Autumn occurred on the 17th of September, and
winter fairly set in on the 7th of December. The first steamer
arrived in the port of Montreal on the 17th of April.

Winps.—The most prevalent winds during the year were the
West and W.S.W. The next in frequency were the N.E. and
N.E. by E. The least frequent wind was the East.

There were 177 nights clear at 9 P.M., suitable for astronomi-
cal observations; this is somewhat above the usual average.

The year was not distinguished by any remarkable displays of
the Aurora Borealis, although these phenomena were visible on
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several nights during eachmonth. Several slight shocks of earth-
‘quakes were felt both at Montreal and in its immediate vicinity.

The grand meteoric display was well seen from 11h. 35m. P.M.
on the 13th November, to 3h. 45m., A.M., of the 14th, and was
most profuse and brilliant.

MISCELLANEOUS.

IrnoyMmarion oF Microscoric Omsecrs.—Notwithstanding
the many ingenious methods of microscopists for the illumination
of the minute objects they study, none of them scem hitherto to
have been based on thoroughly artistic, if, indeed, even on
sufticiently correct principles. The new hemispherical condenser,
invented by the Rev. J. B. Reade, is certainly, in one point of
view, the most correct in principle, and practically the best as
far as the proper delineation of objects is concerned. Ofits value
in bringing out fine lines and niarkings on the scales of Podura
angulatum and various other test objects a single inspection would
be sufficient for the most obdurate disbeliever in its efficacy.
The principle is a modification of semi-circular iliumination,—or
illumination from one side only, as artists adopt in their-pictures.
An ordinary achromatic condenser throws the light all round the
object, and, consequently, as each half of the circle of illumina-
tion throws shadows from any prominences or thicknesses of the
object in opposite directions, so there are also illumivations of
the shadows from both sides of-the circle of light, and the defini-
tion of the object, which is only brought out by the depth of the
shadows, must be weakened. Mr. Reade invented his condenser,
as many other things have been invented, by an accident. He
placed a lamp directly in front of his object, and another lamp at
right angles to it at the side. The shadows were consequently
" artistically thrown upon the objeet, and he found the definition
of it wonderfully increased. From this it occurred to him that
by using a hemisphere of glass and covering the top or flat sur-
face with two oversliding diaphragms, pierced with certain orifi-
ces, he could throw one ray of light longitudinally and another at
right angles horizontally over his object ; and that by means of
the overcrossing of the intermediate slits of the diaphragms he
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could throw an intermediate ray at any angle he desired. This _
in principle, is a semi-circular illumination, but improved by .
shutting out all but necessary light, and consequently intensifying .
the shadows; so much so that, with one of the admirable half
inch object-glasses now manufactured by Mr. Andrew Ross, re-
sults are conspicuously obtained, which before were but obscurely
or were quite unattainable by quarter-inch and even one-eighth-
inch glasses, Mr. Mackie has suggested that the principle should
be applied to the illumination of opaque objects, the reflected
light from the Licberkuhns being now likewise dispersed over
the shadows of the object by the circular radiation from their..
brightly polished surfaces and no artistic effects are produced, as
would be the case if the light were thrown down from one side of
the Lieberkubn only.

Tue “ NATURALISTE CANADIEN.”—Wehave received the first .
number of this periodical, and hail with no small pleasure its
advent. It is under the direction of the Abbé Provencher, Cure
of Portneuf ; and is printed in our sister city of Quebec. It con-.
taing twenty-four pages of printed matter ; and we fully endorse the.
views of the author’s prospectus, ¢ that while furnishing to the
amateur the medium of the study of Natural History, it will,
at the same time, be the means of disseminating all new dis-
coveries, and form the means by which the public will participate
in these investigations.” .

There is also a page devoted to the Meteorology of Portnenf,,
which forms a new and important point of observation. We hope .
that investigations will eve long be extended to other points on
the Lower St. Lawrence, and we sincevely wish the author that |
success which his energy and devotion to the sciemce so richly
deserves, C. 8.

Soorax AND SANITARY Scrence.—Qune of the greatest social
problems in all civilized nations is, how to return to the earth
what is taken from it ; or, how to collect.and return to the,soil, .
in a way profitable for cultivation, the refuse of man and animals .
which now, under favorable circumstances, runs to waste, and,
under ordinary circumstances, remaing to breed disease,

The simplest of the modes yet adopted is now coming into
extensive use in England, viz., * Moule’s Earth Closets.” It is
simply a convenient application of the old principle, that earth is
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‘the best absorbent of foetid matter. The patent cousists in an
casy mode of dropping dry earth on excreta and carrying it off,
charged with plant-food, in pans. It is now being tried, with
excellent results, in the Kingston Penitentiary and other public
institutions. Ilow far it can be adapted to the ordinary require-
mentsof city or of country life, during our severe winters, remains
tobeseen. Allwhohave the opportunity will do wellto try experi-
ments in it, and communicate their resalts to the editor of this
department, who is also the Honorary Secretary of the Montreal
Sanitary Association. The experiment in the English camp
during the last unusually hot summer was marvellously satis-
factory ; all previous experiments, even with good closets and
drains, having more or less failed. '

The evils of the old system, even with a fair amount of sewering,
and a large average of closets, are terribly apparent in the con-
tinued, and even incrcased, mortality of Montreal, in spite of
increased vigilance on the part of the sanitary police. The death-
rate for 1868 amounts to within a fraction of forty per thousand,
or one in every twenty-five. The details will be discussed in the

ensuing number.,
' P. 7. C.

" PHYSIOLOGICAL.—AL a recent meeting of the Royal Society
a paper was read by Mr. W. S. Savory, “On the Structure of the
Red Blood Corpuscle of Oviparous Vertebrata,” which goes far to
overturn the conclusions accepted and held by many physiologists.
They have maintained that between the red blood corpuscle of
mammalia and that of other vertebrate classes a fundamental
distinetion existed; the distinction being a nucleus.in the red
corpuscle of the oviparous vertebrata. Mr. Savory shows,
according to the dthenwum, that this nucleus has no existence,
that the appearance which has been mistaken for a nucleus is
merely a change which the blood undergoes after death, and by
being kept too long before it is put under the microscope for
"examination. And he describes a method by which the formation
of the so-called nuclei can be observed and their fictitious
character detected. Assuming that this view is well founded, it
follows, to quote Mr. Savory’s words, “that the red corpuscle of
all vetrebrata is in its natural state structureless.”



