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e

AY THE HON. G. W. ALLAN, M.L.C.

———

Read before the Canadian Institute, January 8th, 1859.

GENTLEMEN OF THE CANADIAN INsTITOTE,—After an absence of
more than two years from Canada, I find myself again placed, by your
kindness, in the office which I had the honor of filling when last
among you. In resuming the Chair as your President, permit me to
express the very great gratification which I feel at being thus assured,
by your choice, of your continued confidence in the earnestness and
sincerity of my desires for the advanccment and prosperity of the
Institute.

I rejoice to have it in-my power to congratulate my brother Members
on the continued success which has marked the Society’s career, and
the increasing support which it attracts year by year, as evinced by
the large accession of new Members, and the many valuable additions
to'the\ Library and Museum.

" I had indeed hoped, that.on my return. to Canada I should have
found - the Institute installed in a permanent homé of its own, in a
building worthy of the high ob;ects of the -Society, with suitable ac-
commodation for its library and increesing collections in natural his-
tory,-geology; and other departments:of ‘science.

VOL. 1V, :
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But the commercial difficulties of the past two years, aud the general
depression in the monetary affairs of the Province, sufficiently aceount
for these pleasant anticipations not having been realized ; and the
Council have doubtless exercised a wise discretion in refraining from
any attempts to force on the erection of the building under circum-
stances which might perhaps have occasioned serious embarrassment to
the Institute.

1 may ve permitted, liowever, to express the hope, that with the
improvement in the financial coudition of the country, which I trust
we.are justified in anticipating, the means &t our disposal will also be
so far increased as to allow of our setting about the work in earnest.
‘We should bear in mind that one of the principal objects which the
founders of this Society proposed to themselves, was “the formation
of a museum for collections'of models and drawings of machines and
constructions, new inventions and jmprovements, geological, mineralo-
gical, and zoological specimens, and whatever may be calculated, either
as natural productions or specimens of art, to promote} the purposes of
science and the general interests of society.” I .need scarcely say that
the very limited accommodation afforded us by our present rooms al-
most forbids anything like a satisfactory arrangement of the specimens
and models we already possess,"and is certainly a very serious hin-
drance to the enlargement and extension of our collections.

But although we cannot as yet point to spacious halls and handsome
Yecture rooms as material evidences of the Society’s prosperity, we can
with confidence refer to these sure tests of its growth and vigor, the
:number and character of the original papers and communications read
:at our weekly meetings, as well a8 of those which have appeared from
itime to time in the pages of the Jowraal of the Institute.

In congratulating you, however, as I justly may, on these evidences
«of the general progress and satisfactory condition of the Institute, I
'would at the same time avail myself of this opportuniiy to urge upoa
ithe attention of the members of the Society at large the complaint
wwhiich: has so repeatedly been made by former Councils, and which
‘haa’been reiterated again in the Report submitted at our. last annnal
.meetirig—that it is still a :matéer-of zegret that so.large & share -of the
‘business of the  Institute, so far as regards the contributions to the
.Journal, should.continue-to fall upon a few individuals. To the con-
ductore:ef the Journal the members; of this Sociéty are under very

Jarge.obligations. The high character which it bag ohtained under the
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able management of the editor and the editing committee, has reflected
honor upon the Inatitute, and has been one of the chief means of
making the society known beyond the limits of the Province, and of
establishing for it something more than a mere local reputation, I
think therefore that s sense of gratitude to those who have labored so
zealously and- effectively, should incite us each in our several degrees
to assist in the work, and I would join with the Council in eamestly
inviting & more active co-operation on the part of the members gene~

rally, both in contributing to the Journal, and to the subjects for dise
cussion at the weekly meetings.

I may fairly presume that it is the earnest desire of every Canadian
that his country should at least keep pace in its intellectual progress.
with its growti) in wealth and advancement in material prosperity; and
we can doubtless point to our colleges and universities to prove that
we have not been unmindful of the claims of letters, and that the
generation, not yet passed away, which found Upper Canada a wilder~
ness, and by their energy and indwstry converted it into a thriving and
populous Province, were not so absorbed in the mere material interests
of the day, as to preclude their taking thought for the higher intercsts
of learning and acience. But, admitting' all this, it can scarcely be
denied that the study of the physical sciences has, until very lately,.
made but comparatively little progress in Canada, and: if we would
establish for our country an honourable standieg in the world of
science, it behooves us to use our best exertions to aid and foster those
assoeiations which ‘tend to encourage & spirit of enqniry, awaken &
taste for scientific pursuits and investigations, and assist in promotmg
those observations and éxperiments whici but for some such organizds
tion would perhaps never be made. Now in this Institute we possess
just such an organization as we require—a centre into which the trea<
sures gleaned by the experience, the observation, and the discoveries: of”
active and intelligent minds amongst us, should naturally flow, to be
there digested and srranged, and thence agsin diffused throughout
the length and. breadth of the.land.

In this wondrons age of mental activity and scientific research, we
veed. to: task all our emergies-to keep pace with the progress of discov-
ery. Every year new fields are thrown: open for the researches of the
geographer, the naturalist, and the geologlst Countries hitherto
adimost indcoessible, either from: the natural-obstacles which meerpoaed

themsélves to their-exploration; oi rendered:so' by the jealous resiric:
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tions imposed by thieir governments, are, one by one, yielding to the
perseverance-of explorers, or the skill of diplomacy.

That great empire whose rulers have for ages jealously and syste-
matically excluded every *outside barbarian” from all but the very
threshold of its dominions, has at length been thrown open to the
nations of the West ; and China, with its immense territories stretching
from the centre to the eastern extremities of Asia, is now accessible to
the researches and investigations of those whose love of science or
desire for adventure may prompt them to turn their steps thitherward.

The past year has witnessed, too, the landing of ;a British admiral
and British ambacsador at the capital of another country, for many
ages almoat a sealed book to the nations .of Europe. The island em-
pire of Japan—¢ the Zipangu’ of whose wealth and civilization Marco
Polo wrote in such glowing terms more than five centuries ago—has
once more opened her ports, dad allowed the adventurous English-
man to enter. i

In Central Africa and Australia our explorers are continuing their
researches with unabated vigor, and while gaining fresh laurels for
geographical science, we may trust that by their discoveries they are
gradually preparing the way for the introduction into the dark regions
of the earth of the inestimable blessings of Christianity and civilization.

If we turn now to the progress of discovery in the regions of science,
what vast results have followed the researches of those who have been
laboring in fields hitherto unexplored or but imperfectly known. Dar-
ing the last few years ‘physical scieace in all its branches has been
advancing with gigantic steps, and cnlarging its domain, not only by
the discovery of much that is new, both in facts and in the laws which
govern them, but by the correction of former errors, and the unceasmg
nnprovements in the methods and instruments of enquiry ; and science
is now made to yield practical results to the uses of man much inore
largely than heretofore. The developmént and progress of chémistiy,
geology, palwontology ; the inventions and practical applications of
photography and telegraphy—how marvellously have they increased,
and to-what pérfection have-they been carried !

Few amongst these inventions have made moré: rapid strides, or
achieved restlts more interesting, even to the non-scientific portion of
the community, than photography. * During my late visit t6 England
and the. continent, I had fréquent opportunities of éxamining-and col-
lecting specimens.of this.most beautiful art ; and’ of the various exhibi.
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tions and galleries which annually open their doors -and display their
treasures for the improvement and delight of the thousands who'throng
to the great metropolis of England, I know of none more interesting
than the Photographic Exhibition, which has now become an annual
one, and ‘ aken rank as such among the regular exhibitions of the year.
But photography does not content itself with ministering to the
pleasure of the lovers of art; it has become the active handmaid of
.science,—giving to the astronomer faithful portraits of the heavenly
bodies—to the zoologist and botanit the most accurate representa-
tions o the most complex subjects in their various departments—
representations such as the ablest draughtsman could not furnish them
‘with, in which the most minute peculiarities of form and structure are
go wonderfully reproduced, that, as has been observed, “naturalists
might even make discoveries upon these faithful images of nature, as
they could have done upon nature itself.” Nay, to such perfection
has this art been brought, that the most transitory objects, even to
the portrait of a shell while in full ﬂlght from a mortar, has been
faithfully registered : the photographlc eye being “ more sensitive than
the living one, and registering impressions too fine for human vision !’
Of that most wonderful of all the modern applications of science,
the clectric Telegraph, I am sure I shall be excused for quoting the
remarks made by Professor Owen, in reference to it, in the course of
his admirable address to the British Association. After referring to
the discoveries in electro-magnetism, the Professor says: ¢ Remote
as such profound conceptions and subtle trains of thought seem to
be from the needs of every-day life, the most astounding of the
practical augmentations of man’s power has sprung out of them.
Nothing might seem less promising of profit than Oersted’s painfully
pursued experiments with his little magnets, voltaic piles, and bits
of copper wire;—yet out of these has sprung the electric cable!
Oersted himself .saw such an application of his convertibility of
electricity into.magnetism, and made arrangements for testing that
application to the instantaneous communication. of signs through
distances of a few miles. The resources of inventive genius have
made it practicable for all distances, as we have lately seen in the
submergence-and working of the electro-magnetic cord connecting
the old and the new world. . On the 6th of August, 1858, the lay-
ing down of upwards of 2,000 nautical miles of the telegraph cords
ropnecting. Newfoundland and Ireland was successfully completéd,
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-and on that day & message of 31 words was transmitted in 36 minutes
along the sinuosities of the submerged hills and valleys forming the
bed of the great Atlantic.. This first message expressed ¢ Glory to
God in the highest; on -earth peace, good will towards men.’
-Never, since the foundations of the world were laid, could it more
truly be said, ‘The depths of the sea praise him!’ ”’

Since these eloquent lines were penned this great triuinph of
modern science has received a check in the {emporary failure of the

“cable, but the scientific problem has been satisfactorily solved, and
‘the pmtlcabﬂlty of the scheme established beyond all doubt. Even
we in Canada have had proof of the successful working of this won-
drous agency; for among the rmessages transmitted during the too
brief period of the Company’s operations, was one countermanding
thé order for the embarkation of troops from Canada for India, upon
the receipt of the intelligeice at home that a great check had been
given to the Indian Rebellion.

For the ultimate suécess, then, of this great enterprise, we neéd
have no fear; the perseverance and energy of its promoters must
overcome all obstacles, and, with the Divine blessing on their labors,
-we may hope, ere this yeat is out, to see the électric chain once more
uniting the old and the new world.

Let us turn now to our own country, and see what progress we in
Canada have been making during the past year; how far we have
borne a part in advancing the outposts of science;, or added in any
‘way to the general stock of knowledge : and; first, I would call your
‘attention to the contributions which have lately béen made to our
knowledge of the geography and natural characteristics of a.part of
North America hitherto bufivery imperfectly known. For some time
‘past the attention of the people of this country has been drawn to the
consideration of the practicability of establishing a direct communica-
tion between Canada, the Red: River settlement, the valley of the As-
siniboine, the Saskatchewan, and the British possessions onthe Pacific;
and a Company has-already-been chartered with very extensive powers,
under an Act of the Provincial Legislature, for-the purpose of opening
up this communication. The route which I believe it has been
proposed to follow, would léad from the shores of Lake Superior to
Red River, from Red River to Carleton House on thé Saskaschewan,
froin Carleton House to Edmonton House-at the head' of navigation
on the Saskatchewan; and-thence across the Roeky Mountains to the
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head watess of Fraser River, and down it to the gold fields of
British Columbia. This project is unquestionably one of great
national interest, not only as respects Ganads, but the whole British
empire ;—for should its: fes. ‘bility be thoroughly established, and it
be found practicable to form a communication by Railway and
Steamer between the head watérs of Lake Superior axd the shores.of
the Pacifie, it would rake Cansda the highway to India and China,
give to. Britain the shortest route, and that within her own terri-
tories, Vo her possessions on the Pacific and her vast dominions in
India, and open a highway for her commerce with.the far East, with
which:no hostile power could interfere. .

Meanwhile the government of Canada have, as you are all aware;
taken steps to obtain reliable information as to the nature and capa.
bilities of the country betweern Lake Superior and Red River, and
there has lately been printed, by order of the Legislative Assembly,
a very full and interesting Report of the exploration of that country,
drawn up by the gentlemen who composed the expedition sent out
for that purpose. The primary object of the expedition, as set forth
in the instructions given to the party, was to make a thorough
examination of the tract of country between Lake Superior and Red
River, by which might be determined the best route for opening a
facile communication through British territory from that Lake to
the Red River settlement, and ultimately to. the great tracts of
cultivable land beyond them. The gentlcinen to whom the task: of
exploration was committed appear to have done their work tho-
roughly, and to one among them, more.especially, are we indebted
for'a large. amount of most:valuable and interesting information in
respect to the soil, climate, geological formation, and natural history,
both.of the tract of country intervening between Laks Superior and
Fort Garry, and the valleys of the Red River and the Assiniboine.
I need scarcely say _.at the gentleman to. whom Xallude is Professor
Hind of Trinity College, the geologist and naturalist to the expe-
dition, whose.connexion with the Institufe, of which he has so long
been a most valuable:and efficient member, must inerease the interest
which all of us feel in his.labors and researches.

Nothing, I think, shows more strongly the value.cf careful syste-
matic observation, when condueted by properly qualified persons,
than the statements contained in, Professor Hind’s Report with
reapect to the soil and. climate of the valleya. of the Red River.and
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the Assiniboine, as compared with the popular ideas on tehse
subjects.

Hitherto these districts havé been regarded, by the majority of the
people of Canada, at all events, as most uninviting to settlers, not
merely by reason of their distance from civilized life, but from the
inhospitable nature ascribed to the climate, and the diffieulty of
raising the roots and cereals grown in our more favored country.

Even to the betterinformed amongst s, I think it will be a matter
of surprise to learn that the summer of Red River is nearly four
degrees warmer than the summer at Toronto, as ascertained by a
comparison of corsesponding observations; and that in the district
of Assiniboia, wheat, oats, barley, Indian corn, hops, flax, hemp,
potatoes, and all kinds of garden vegetables, succeed admirably ; and
Professor Hind asserts that the potatoes, caulifiowers, and onions, he
has not seen surpassed at any of the Provincial Fairs. From the
statistics furnished by Professor Hind, there appears to be no doubt
of the perfect adaptation of the climate of the valley of the Red
River to the ordinary purposes of husbandry.

It is true that the prevailing characteristic of the winter months
is long continued, intense cold, the temperature being 26 -degrees
lower than the temperature of Toronto ; but, on the other band, the
temperature in spriLg is only 2 © 83 lower than with us; that of the
autumn, 6 ©94; while the summer, as I before stated, shows an
excess of 3 © 78 ; so that the mean of the spring and summer months
at Bed River is nearly one degree higher than the corresponding
months at Toronto. Added to this, the much greater rain fall, being
27 © 74 inches more during the summer months than at Toronto,
produces a wonderful richness in the vegetation, and, combined with
the absence of late spring or early autumn frosts, renders the whole
district peculiarly favorable for agricultural operations.

Now that the practicability of establishing a direct communication
between Toronto and the Red River has been proved, the tide of
emigration must soon be directed to those vast regions, even should
the more magnificent scheme of Railway and Steamer communication
to the Pacific and the rich gold fields of British Columbia be much -
longer in reslization.

In the meanwhile, we-in Canada are under no small obligations to
those gentlemen whose explorations have already furnished us with
#o'much valuable-information, -and I believe I am correct in stating
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that a still fuller and more interesting report, embracing an-account
of his exploration of the valley of the Saskatchewan, may soon be
looked for from the pen of Professor Hind.,

In connection with this subject I may be permitted to allude for a
moment to a forthcoming work from the pen and penéil of a Canadian
artist and a member of the Institute, Mr. Paul Kane, which promises
to-afford much new and interesting information with regard to the coun-
tries between this and the Pacific. During his travels through these
countries, Mr. Kane amassed not only a great deal of valuable infor-
mation relaiive to the customs, manners, and habits of the various
Indian tribes, but made also a vast number of most interesting sketches;
and I have lately had the pleasuve of seeing some of the chromo-litho-
graphic drawings taken from these sketches, and intended to illustrate
the letter-press of his work, which will shortly be brought out in Lon-
don. Tam sure I may safely say that the book will be hailed by both
the Canadian and English public, as & most timely addition to the
scanty knowledge we as yet possess of a quarter of North America
which i3 now beginning to awaken so 1auch interest in the minds of
all,

In geological science, Canada, thanks to the labours of Sir William
Logan and his able coadjutors, must always hold a place of honor.
Indeed it may safely be asserted that the geological survey has done
more for the reputation of Canada among intelligent and scientific mer:
abroad and in England, than anything else connected with the country.
The Report of the survey publishel last year is full of most interesting
matter, and includes the Report of Sir William Logan on the distribu-
tion of the crystalline limestones in the Laurentian rocks of Grenville,
Harrington, and the adjacent Townships in Eastern Canada; Mr.
Murray’s Report of his explorations in the country lying between
Lake Huron and the Ottawa River; four Reports by Professor Sterry
Hunt of his investigations of the lime-feldspar rocks, and their asso-
ciatéd minerals of the Laurentian formation ; Researches.on the com-
position of the waters of the Ottawa and St. Lawrence ; Examinations
of the.serpentines and other metamorphic rocks of .he Eastern Town-
ships, and of a series of traps-and intrusive rocks, Mr. Richardson’s
Report relates to an exploration of the Island of Anticosti; and a
Review of the palsontological relations of the Anticosti rocks, with a
descriptive list.of various new- species of organic remains, constiture
the:subjects treated:of in the. Report:of Mr. Billings.



94 THE PRESIDENT'S ADDRESS.

There has algo- just been issued & separate and very interesting
volume, containing figures and descriptions of Canadian organic re-
mains. The descriptive part is by Mr. Billings, the palseontologist of
the Geological Survey of Canada; Mr. J. W. Salter, one of the paleon-
tologists of the Geological Survey of the United Kingdom; and Mr.
T. R. Jones, Assistent Secretary of the Geological Society of London.
The plates, which are beautifully executed, are all the works of first«
rate artists, and the whole work will prove a mcst valuable addition
to the scientific information which the geclogical survey hias been the
means of furnishing in relation to the paleeontology of Canada.

In the departments of zoology sad botany, the Natural History So-
ciety of Montreal continues, as in former years, to labor zealously and
effectively, and in the pages of the Magazine, edited by a Commititee
of that Society, the Canadian student will find much valuable informa-
tion relating to the zoology and botany of his country.

And here I cannot refrain from-alluding to some remarks which I
recollect having met with in the September number of our .own Journal,
upon the very great desirableness of having a zoologist and botanist
attached to our geological survey. With the writer's suggestions I
most heartily agree. Both the flora and fauna of this country have as
yet received but little attention from scientific men as compared with
the research and labor which have been so well bestowed upon its
geological features.

The destruction of our forests, and the rapidly progressing settle-
ment of the country, will soon render it difficult to obtain specimens, or
to observe the habits of many of the wilder and rarer apecies of our
quadrupeds and birds. 'With the formermore especially, the destruc:
tion of their usual haunts in the depths of the forests will soon be
followed in many cases by th2 almost total extinction of the species,
and when perhaps, at a later day, this deficiency in our scientific staff
has been filled up, the golden opportunity will have passed away.

I trust therefore that the members of the Institute will permit e
to-urge these considerations upon their attention, and that some. steps
will be taken by the Society with the view of bringing the matter at
some future day under the notice of the Provincial Government..

Passing from this subject, I am naturally led to the consideration of
our own position in respect to the .aid which we receive in the shape
of pecuniary support from the Provincial Government ; and while I
would record the grateful sense which I, in common, I am sure, with
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all my fellow-members, entertain of the long continued liberality of
the Government towards us, I cannot help expressing my regret that
it 'has been deemed advisable to withdraw the grant formerly made
to the Toronto Atheneum, and which we have enjoyed since the
amalgamation' of the two institutions. The depressed state of the
financial affairs of the country, and the consequent necessity for &
strict economy in the expenditure of the public moneys, induced the
Government, I suppese, to limit their liberality last year to “e grant
-of £250, but I hope that it will not be found necessary to :onfine it
to that amoynt hereafter.

I cannot but regard a liberal appropxiation from the public funds for
the purpose of aiding and supporting societies having for their objects
the advancement of seience and the spread of knowledge, as a wise and
judicious act on the pert of any government, and with reference to
thie point I trust you will pardon my again quoting' from the excel-
lent address of Professor Owen, to which I have already alluded. In
that part of it in which he alludes to the aid and countenance which
the British Government had always given to science and icientific in-
stitations, he proceeds to show how science makes return to govern-
ments for fostering and aiding her endeavours for the public weal :

“ Every practical application of the discoveries of science,” says
the Professor, “tends to the samé end as that which the enlight-
ened statesman has in view. The steam engine in its manifold
application, the crime-decreasing gas lamp, the lightning conductors,
the-electric telegraph, the law of storms, and rules for the mariner’s
guidance in them, the power of rendering surgical operation painless,
the measures for preserving public health, and for preventing or
mitigating epidemics—such are among the more important practical
results of pure scientific research, with which mankind have been
blessed, and states enriched. They are evidence unmistakeable of the
close affinity between the aims and tendencies of science, and those
of true state policy. In proportion to the activity, productivity, and
prosperity of a community, is its power of responding to the calls of
the Finance Mimister. By a far seeing one, the man of science will
be regarded with a favorable eye, not less for unlooked for streams
of wealth that have already flowed, but for those that may in future
arise out of the application of the abstract truths, to the discovery of
which he devotes himself.”
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I think, then, it will be readily conceded, that to maintain and
advance the interests of associations formed for the promotion and
encouragement of scientific pursuits, and the spread of general
knowledge, is clearly an act ‘of enlightened patriotism on the part
both of the government and the people. It behooves us, therefore,
while looking for a continuance of that fostering aid which has
hitherto been liberally accorded to us by the government of the
country, to take good heed that we are faithful to the trust com-
mitted to us, and labor, each of us according to our ability and
opportunity, to promote the ends for which this Institute was estab-
lished.

In every association of this kind there must always be a large class
of members who have neither time nor opportunity for contributing
much information on scientific or literary subjects, and who have
joined the society more, perhaps, for the sake of aiding and encour-
aging an institution which they-believe to be both a desirable .and
useful one for the country, than with any idea of. ever taking an
active parl in its proceedings. But even these persons, at the cost
of but little personal exertion, can render many important services.
Every one has it in his power to observe ; and would we but make
good use of the faculties with which God has blessed us, we should
find that each could contribute something to the general stock of
knowledge.

And, lastly, the objects of our weekly meetings, be it remembered,
will be very inadequately fulfilled, if they simply afford to our mem-
bers an agreeable and intellectual mode of passing an evening. We
seek, by the papers which are there read, and by the discussions which
are invited, to awaken a spirit of enquiry, to excite and encourage
the desire for the acquisition of knowledge; and, by the influeace of
mind upon mind, to awaken those tastes and aspirations which may
lead us in some degree to aim at being fellow laborers with those great
men who, while they are advancing the triumphs of scientific discov-
ery, and enlarging the boundaries of knowledge, are conducing at
the same time to the progress and the happiness of mankind.
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ON THE FOSSIL CORALS OF THE DEVONIAN ROCKS OF
CANADA WEST.

BY E. BILLINGS, F. G. §.

e )

Read before the Canadian Institute, February 26th, 1859.

The following paper contains notices of forty-three species of corals
collected in the Devonian rocks of Canada West, being sll that I have
seen that are sufficiently well preserved to admit of description. Besides
these there are in the large collection of the Geological Survey a great
many specimens in a fragmentary condition which appear to belong to
eight or ten other species. The total number of Devonian corals known
in Canada may b estimated at about fifty. It is highly probable that
8 few more may be discovered, but I.do not think the total will ever
much exceed sixty species.

Of the forty-three species described in this paper, the following six
occur in the Devonian formation in Europe :— Favosites Gothlandica,
F. hemispherica, F. basaltica, F. cervicornis, F.polymorpka, and
Heliophyllum Halli. Favosites Gothlandica is the only species that
occurs in both Silurian and Devonian rocks.

It is worthy of particular notice that no species of Cyathophyllum
have yet been found in Canada, while the genus Heliophyllum affords
gix species. My own impression is that this latter genus is only a sec-
tion of Cyathophyllum, although in deference to the opinions of others
I have recognized it as distinct.

In designating the forinations I have used the term “ CorN1rEROUS"”
as including both the Onondaga and Corniferous limestones of the
New York Survey. All the species, except two, occur in this group of
rocks. Only a few fossils have been collected in the Hamilton group,
in Canada ; and if any increase should hereafter be made in the ium-
ber of species of Devonian corals, itis from these rocks they will most
probably be procured.

Genus FistuLipora (McCoy).
(McCoy. Britisk Pal@ozoic Fossils, p. 11.)

Generic CRaracters.—< Corallum incrusting, or forming large
masses, composed of long, simple, cylindrical, thick-walled tubes; the
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mouths of which open as simple, equal, circular, smooth-edged cells on
the surface, and have numerous transverse diaphragms at variable
distances; intervals between the tubes occupied by a cellular network
of small vesicular plates, or capillary tubules traversed by diaphragms.”

This genus has no radiating lamelle, a character which constitutes
the only difference between it and Heliolites (Dana).

FistuLipora Canapensis (Billings).

FistruLirora Canapensis. Billings. Geo. Sur. Canada, Rep. for
1857, p. 185 ; Can, Nat. and Géologist, Vol. IIL. p. 420.

. Fig.1, Fistulipora Canadensis.

Corallum forming sub-pyriform, irregular, contorted masses, or
wide, flat, undulating expansions or layers, from one-half of an inch to
one inch in thickness, which are based upon a thin, concentrically
wrinkled epitheca. Cell-tubes half a line or less in diameter, and
about one line distant from each other; the mouths of the tubes
protruding a Little above the general surface. Transverse diaphragms
thin, horizontal or flexuous, and sometimes very numerous, there being
in some of the tubes three or four in half a line of the length .of the
tube. The intercellular tubules are polygonal, and about four in the
diameter of one of the principal cells; their transverse diaphragms
are well developed, usually four or five to one line of the length. -

F. Canadensts differs from.the other described species in the follow-
ing respects :—From F. decipiens (McCoy) in having the cell-tubes
more distant and the diaphragms more numerous, and from F. minor
(McCoy) in the same particulars, the cell-tubes of the latter species
being still smaller and closer together than in F. decipiens.

This coral much resembles Heliolites porosa (Goldfuss), but can
be readily distinguished by the absence of the radiating septa.

Locality and Formation.~Devonian;. Corniferous or Onondags
limestone; lot 6,.con. 1, Township of Wainfleet; at the east end of
Lake Erie.



DEVONIAN ROCKS OF CANADA WEST. 99

Genus Favosrres (Lamarck).

Generic Characters—Corallum dendroid, or zorming pyriform con-
vex or depressed hemispherical masses, composed of polygonal slender
corallites, which are divided transversely into numerous compartments
by complete or incomplete disphragms. Walls, with one or more
rows of circular pores forming communications between contiguous
cells. B.adiating septa, represented by series of small tubercles or
short spines.

The genera Emmonsia, of Edwards and Halme, and Astrocerium,
Hall, appear to be identical with Favosites.

FavosiTes GorrLANDiCA (Lamarck).

This species, which 1o doubt should be regarded as the type of the
genus Farosites, was established, as its name implies, upon specimens
procured from the island" of ‘Gothland, in the Baltic Sea, where it
oceurs in a coralline limestone, that is known to.be the equivalent of
the Wenlock rocks of England, ‘nd of the Niagara group on this
continent.  Although more a ant, and more often quoted by
geologists, than any other species, 't we know of no palwmozoic corsl
concerning which there exists so y. .ut & diversity of opinion. Indeed,
so variously has it been defined by the best authors, that, without
much comparison and fusing of differences, it is hardly possible to
show that it includes any of our Devonian specimens. The following
are the descriptions of several of the leading paleeontologists :

1st. Goupruss. Petrefacta Germanie, Vol. 1., p. 78; Pl. 26, Fig.
34,35,3c,3d,3¢ 44d,4c.

This distinguished duthor describes the species as being globular or
placentiform, with prismatic tubes either sub-equal or with smaller
ones interposed ; transverse diaphragms flat ; communicating poresin
two rows,

He does not give any measurements, and we are therefore obliged
to rely upon his figures for the dimensions of the tubes. They are as
follows :—In fig 3.4, which is generally admitted to be a very charac-
teristic form of the species, the tubes are, upon an average, one and a
half lines in diameter, some of them being'two lines and others only
one line, This is important, because, as we .shall 'see hereafter, the
species is described by several palaeontologists as having the cells anly
one line wide, upon an average.. In this figure two rows of pores are
represented, those of the same series being distant from each. other
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sbout half a line. In general they are opposite, but in some places
those of one row alternate with those of the other. In fig. 3 ¢, which
represents a portion of the specimen a little enlarged, the pores are
placed alternately, and surrouiided by a narrow elevated rim. The
faces of the tubes exhibit a few scattered tubercles, which, according
to Edwards and Haime, represent the radiating lamelle in a rudiment-
ary state. In fig. 3 c, the average width of the tubes is about one and
a quarter lines, and in 3 d, the same. In 4 ¢, which Goldfuss refers
to F. basaltica, most of the tubes are one and a half lines in diameter,
with a few very small ones interposed. In 4 d, which is an enlarge-
ment of a portion of 4 ¢, two of the faces exhibit a single row of pores,
but upon a third face there appear to be two series, one of which
however is but imperfectly shown, asit i3 much obscured by the shad-
ing of the drawing. Specimens agreeing well with this figure, are
common in the Devonian of Canada West. The other figures given
by Goldfuss exhibit tubes one and a half lines in diameter on an av-
erage. He also states that one of his specimens came from Drum-
mond Island. (Ferner kommt sie auckh, nack einem Exemplar der
Akademischen Sammlung auf Drummond-Tsland vor.) The specimen
must have been therefore collected from the Niagara limestone, which
we know to be the most recent rock of that locality.

2, Epwarps and Haime. Polypiers fossiles des Terrains Paleo-
zoiques. p. 233.

These authors describe F. Gothlandica as consisting of convex
somewhat elevated masses, with tubes a little unequal in size, each
having ten or twelve radiating septa, represented by spiniform
tubercles. On each face of the tubes two series of pores, each pore
surrounded by a small elevated border; the pores of the same series
2 little more distant than is represented in the figures of Goldfuss.—
They alternate a little with those of the neighboring series, and the
spiniform tubercles representing the radiating septa more numerous
and ‘prominent than they are shewn to be by the same author. Dia-
meter:of the large tubes, three millemeters, or one line and a half.

In another work, Brimism Fossi. Comans, Paleontographical
Society’s publications, Edwards and Haime describe the species in
the same general térms, but state that the breadth of the calices is
“ somewhat more than one line.” They consider F. Nzayarame
Hall, to bé F..Gothlandica, and also deny that this latter species
occurs in thé Devonian,
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3. Pror. McCo¥, British Paleozoic Fossils, p. 20.

Pofessor McCo  thus describes F. Gothlandica,~* Corallum’
forming irregularly pyriform or very large circular, slightly convex
masses, with concentrically wrinkled base, composed of polygonal
tubes, averaging one line in diameter when adult, (but with occasional
large irregular spaces, in which the diameter is only half o line,) with
very numerous young smaller interpolated columns, of smaller diame-
ter, and fewer angles ; transverse diaphragms flat, about three in the
space of one diameter; external walls as exposed in rough vertical
fracture, slightly roughened by small transverse wrinkles, which
obscurely crenulate the edges, sides with one or two rows of large
round communicating pores.

“I ugree with Mr. Lonsdale, in thinking that the Favosites
absaltica, (Goldf. Sp.) characterised by having but one row of pores
on each face of the tubes, should be viewed as only & variety of this
species ; as I think I have seen from one to three rows in portions of
a single mass. |

“ Specimens from Gerolstein, in the Eifel, seemed to agree (on
the most careful comparison of good specimens) perfectly with the
silurian ones from Wenlock, and the carboniferous cnes from Derby-
shire. The great number of the young tubes gives a peculiar irrcgu-
larity of aspect to the surface of this speciés.”

It will be perceived by the above how widely the best palecontolo-
gists differ in their descriptions of F'. Gothlandica upon the same very
important point, the width of the corallites or tubes. According to
Professor McCoy, they are upon the whole less than one line in dia-
meter; the adult cells,.or the largest, only reaching that size, while
there are a great many much smaller. From Edwards and Haime we.
learn that they are over one line, while by the figures of Goldfuss they
are shewn to be full one line and a half, the tuhes above that size
being more numerous than those below. This diversity might not
appear to be of much consequence, and yet those geologists who have
had ccecasion to work a good deal among rocks abounding with these
corals know that the difference of half a line in the average size of the
tubes in two specimens of Fuvosifes gives to them a very dissimilar
aspect, and strongly suggests the idea of two species. The more,
however, we examine into the subject the more evident does it become
that mere difference in size is-not sufficient to separate species unlesy
the internal structure also differs. At all events the above comparison:

VOL. IV. I
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demonstrates to us the very weighty fact that in Europe F. Gothland-
ica is found to be variable in the character that is most generally relied
upon as a means of identifying:the species.

In order to ascertain whether or not our Canadian forms could be
divided into several species, I undertook to write out a detailed des-
cription of each specimen in the large collection of the Geological
Survey, noting the following eharacteristics :—1st, the diameter of the
tubes. 2nd, the form of the diaphragm, and their structure, whether
complete or incomplete. 3rd, the presence or absence of the spiniform
tubercles. 4th, the number of rows of pores. 5th, the distance of
the pores from each other. 6th, the presence or absence of the elevated
border around the pores. 7th, the presence or absence of longitudinal
lines or strice on the faces of the tubes. The specimens were from
Anticosti, Cape Gaspé, the coast of the Bay of Chaleurs, the Eastern
Townships, the head of Lake Temiscamangue, the Nlagara ridge,
Drummond Island, and various localities of Devonian rocks in Canada
West. It would be too much to give even a small portion of the
details in this paper, and I shall therefore state briefly the principal
results.

1st. The size of the tubes in all those specimens which have the
internal characters of F. Gothlandice is variable, and ranges from
three fourths of a line to a little more than two lines.

2nd. The greater number have the tubes between. one line and one
Tline and a half in width, .

3rd. There are more specimens above one line and a half in the
Devonian than in the Silurian.

4th. The diaphragms may be complete or incomplete in.the same.
specimen, or in different parts of the same tube. This character ia
more common in Devonian than in: Silurian specimens, and more 80 in
the lower than the upper Silurian.

5th. The spiniform rays exist in-both upper-Silurian and Devonian
‘specimens, but have not been qbserved in: the lower Silurian.

6th. The pores are usaally,in two series, but specimens with ome,
two, or three rows, are not uncommon in both the upper Silurian and’
Devonian rocks. Ihave seen no pores in the lower Silurian specimens.

7th. The elevated'border around the Pores oceurs in both Silurian.
and Devoman forms, and in the same specimen’ may be absent from
one part.and’ present in another,
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8th: The pores are usually distant half a line from each other, but
sometimes either less or more than that distance.

9th. The longitudinal lines on the faces of the tube may be either
present or absent, in different parts of the same specimen, and it is in
general much more strongly developed in the Devonian than in the
Silurian rocks. I have seen it on European specimens.

If the observer, while examining any large collection of specimens
from the upper Silurian or Devonian rocks of Canada, keep in mind
and direct his attention to the investigation of the abdve characters, he
will find innumerable shades of difference which will soon convince
him that if they are to be regarded as of specific value, it would reqaire
nearly fifty specific definitions to give them all expression. It ig
scarcely necessary to state that a division to one-fourth of that extent
would be absurd, and injurious to science. The species which I be-
lieve to have been too unguardedly set apart from F. Gothlandica are
F. Goldfussi, F. Troosti, F. Niagarensis, Astrocerium parasiticum,
and 4. pyriforme.

The first of these, ¥, Goldfussi, (Edwards and Haime), was sup-
posed to be different from #. Gothlandica, becanse although there
were in general two rows of pores, yet some of the sides of the tubes
exhibit one, and others three rows, and further that the pores are
nearer together than in the typical species. I am perfectly satisfied
that neither of these characters are sufficient.

F. Troosti, (Edwards and Haime.) Founded on the presence of
the longitudinal lines on the faces of the tubes, is alse not distinct, as
that character occurs throughout the series.

F. Niagarensis, (Hall,) is thus described :—* Spheroidal or irregu-
lar in form, rapidly increasing by interstitial cells ; walls of cells usually
thin, pierced by two rows of minute pores; transverse septa thin, often
oblique, or bent downwards.” Professor Hall further states that it
* differs from the F'. Gothlandica in forming more usually small gphe-
roidal masses, and in the rapid increase of cells almost entirely by
interstitial growths, the base continuing small. The size of thé cells
is always less than in that species, and from this character alone it
may be distinguished.”

I think that this species consists of young pyriform or spheroidical
colonies of . Gothlandica or F. basaltica, and also that the other
two 4. parasiticum and 4. pyriforme are the same. Wherever F.
Gotklandica and F. basaltica occur, these small specimens: are: more:
or less common,



104 ON THE FOSSIL CORALS OF THE

It may be that F. Gothlandica is capable of subdivision into t.¢
sbove and perhaps many more species. I think it highly probable
that species may be so closely. allied that the boundary lines between
them are not perceptible to our senses, and in such cases, although
wo may strongly suspect that they are distinet, yet it is not philo-
sophical to proceed by giving them names before we have observed
the natural limits by which they are separated.

In conclusion, therefore, I would propose to refer all the above
mentioned species back to F. Gothlandica, there to remain until they
are shewn by good persistent characters, actually observedand pointed
out to be different. The description of the species should pe.haps
be as follows

Description. — Corallum forming spheroidal, pyriform, or large
hemispheric or flattened masses ; corallites in general between one
Iine and one and a half lines w1de, sometimes less or more, often two
lines ; transverse diaphragms usually complete, rarely incomplete ;
mural pores in one, two or three series, usually two, those of the same
series about half a line distant, sometimes less ; pores surrounded by
an elevated margin; faces of tubes with one or two longitudinal
strize, more or less distinctly developed ; radiating septa represented
by series of small spines, often in the rudimentary form of tubercles.

In general, the condition in which the specimens have been fos-
silized is such that the pores, the border round the pores, the longi-
tudinal lines and septal spines have disappeared. Even in well
preserved specimens these characters will often be absent from par-
ticular portions.. The following figures are taken from a specimen
in the cabinet of the Canadian Institute.

Fig. 4. Fig. 2. Fig. 3,

Fig.2 exhxbxts several tubes, some of which have complete dmph-
ragms, and others incomplete. In figure 3 the ends.of the tubes of
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a portion are represented, some of them with the septal spines fully
developed, and extending nearly to the centre. If we are to adopt’
the several generic and specific names proposed for F. Gothlandica,
the tubes with the radiating spines would belong to the genus As¢ro-
cerium of Hall, those with incomplete diaphragms to the genus Em-
monsia of Edwards and Haime ; the others with complete diaphragms
would be referred to Favosites. 'We thus have all the characters of
three genera in the same specimen. Fig. 4 represents part of a
specimen in which the diaphragmns are deeply indented in several
places around the margin. This character has been relied upon as
of specific importance, but as in this specimen there are’ numerous
diaphragms perfectly flat, I do not think it belongs to a different
species.

Locality and formation.—F. Gothlandica occurs abundantly in al-
most every large exposure of the corniferous limestone in Capada
‘West. Fine specimens may be procured at the large quarry belong-
ing to Mr. Savage, lot 6, con. 1, Wainfleet.

FavosiTes HEMISPEERIOA.—(Yandell and Shumard.)

Favosrres ALvEoraris. Hall. Geol. of New York, p. 157, No.
31, fig. 1,1 a.

Favosrres HEMISPHERICA. Yandell and Shumard, Contrib. fo Geol.
of Kentucky, p. 7, 1857,

Exmonsia BeMIsPHERICA. Milne Edwards acd Jules Haime. Poly-
piers Fossiles, p. 247, 1851.

Corallum forming-large hemispheric or subspherical masses, some-
times two or three feet in diameter. Calyces irregular polygonal,
and varying in size from half a line to a little more than one line.—
Transverse diaphragms closely set, incomplete, or extending only half
way across tho tube, usually flexuous and irregularly interlocked
along the centre of the corallite. Mural pores in one, two or three
series, and when there are three the central row is usually the most
conspicuous, Distance of pores from each other about one quarter
of a line. .

The only difference that exists between F. Zemispkerica and F.
Gothlandica is, that in the one the diaphragms are always imperfect,
and in the other nearly always complete-

This species occurs abundantly inthe corniferous limestone in
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many localities in Canada West. Very fine specimens may be col-
lected at & quarry on lot No. 6, con. 1, in the Township of Wainfleet,
about three miles from Port Colborne. The cells of the specimens
are empty, and display all' the characters of the interior as perfectly
as could be desired. Near Woodstock it is found converted into a
white crystalline limestone. The specimens are here also very good
ones, but in order to observe the distinguishing peculiarity of the
species, (the incomplete septa,) it is mecessary to grind down.the
surface, 8o as to expose the inside of the tubes.

In England, F. hemispherica is found in the Devonian formation at
Torquay ; and in Spain at Contejo de Castrillon, near Aviles.

Fig. 1.

F16G. 5—A fragment, selected to show the va~ | ¥1a. 6.—Shows the incomplete septa.
riation in thesize of the tubesin different | F1a. 7.~Specimen from near Wcodstoc's,
parts of the same specimen. showing the pores.

FavosiTes BAsALTICA.—(Groldfues.)

Corallum forming convex, subspherical or pyriform masses ; coral-
lites variable in size, and either all of nearly an equal width in the
same specimen, or with many very small ones interspersed between
the larger; transverse diaphragms thin, flexuous or flat, complete or
incomplete ; mural pores usually in one series. The width of the
tubes varies from less than one line to two lines.

The specimens generally referred to this species have a pyriform
or hemispherical shape, and small well defined polygonal curved tubes
with one row of pores, rarely two. I think, however, that others
with a very different shape should be added, for the following rea-
s0DS :

In the original description given by Goldfuss he first states that
the corallites are prismatic, but in the conclusion qualifiss this char-
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scter by observing, that in some instances, the transition from the
angulnr form to vhe circular or cylindrical form, is 8o gradual, that it
is difficult to detect the line of demarcation. One of his figured
specimens was collected on the shores of Liake Erie ; and as we have
many from the same locality which are unquestxonably of the same
species as that represented by his figure 4 4, we have the means of
knowing with all desirable certainty precisely what form he had in
view when he prepared his description. Several of the specimens in
the collection of the geologicel survey from lot No. 6, con. 1, Wain-
fleet, are small pyriform masses three inches in height, and gradually
enlarging from a small base to the width of two inches in the upper
part. The cells open out on the surface obliquely, in an upward
direction, and, in fractured specimens, are seen to curve from the
vertical central axis of the mass outwards. The large cells are one
line or a little more in diameter, and the small ones of all sizes down
to one fourth of aline. The inner surfaces of the cells are rough-
ened by very numerous short projecting lamellw, which appear to be
the remaing of the transverse diaphragms which have been destroyed
along the central part of the cavity. This chardcter, of course, can
only be observed where the tubes are empty. Theo large tubes are
often perfectly circular, but in general they are more or less poly-
gonal, and surrounded by from five to nine smaller ones. On each
face of the small tubes, there is a single row of pores. When the
tubes are nearly equal, there are occasionally two rows of pores. I
have not yet seen a border round the pores as in F. Gotklandgica. In
some of the tubes there are faint indications of longitudinal strism.
The figure 4 a given by Goldfuss does not exhibit the pores, but the
roughened interior of the cells and aspect of our specimens is so
perfectly represented, that there cannot be the least doubt as to the
identity of the species.

Granting, therefore, that the small pyriform masses from Wainfleet
are of the species intended by Goldfuss, and taking our departure
from them as a starting point, there is, in the Museum of the Geolo-
gical Survey, a perfect transltmnal series, from specimens two or three
inches to large pyriform masses eight inches in height and six inches
in diameter on the top. The cells in these large specimens are always
large, and very unequal in size at the smaller or basal extremity of
the mass, while above and on the top they become nearly equal, and
are upon an average smaller than they are below. When such speci-
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mens are broken to pieces, a fragment fromthe upper part has a very
dissimilar aspect from another taken from the base, on account of the
difference in the size of the tubes. The top of one of these large
colonies would furnish specimens exactly like Groldfuss’s figure 4 ¢,
with cells of the same size, the same curve, and also with in general
only one rew of pores, while the upper surface unbroken would give
4 b, Thus, according to my view all three of Goldfuss’s figures re-
present colonies of a single species. Edwards and Haime, however,
have divided the species; referring specimens in which the cells are
exceedingly unequal to F. Fbrbesi, and those wherein there is mo
greab inequality to F. basaltica. Their description does not differ
materially from that of Goldfuss, and it would be the better course
not to separate the species until a distinction can be pointed out.

Returning to the small pyriform specimens, they can be traced in
another direction through a gradually changing series to elongated
cylindrical forms from one to two.inches in diameter, and more than
one foot in length. These transitions can only be proved by a good
collection of such beautifully preserved specimens as are now in the
Museum of the Geological Survey. Fig. 8 represents the first step
in the passage from the cylindrical to the globose forms.

As I have already stated, it is in these small specimens that we ob-
serve in the extreme the inequality in the size of the corallites. Inm
the large masses, the cells are more nearly equal, and smaller-upon
an average than the large cells in the smaller.

Notwithstanding all the above, I should not be at all surprised if
evidence should be procured hereafter to prove that both F. basaltica
and F. kemispherica are iuseparable from F. Gothlandica. The
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roughness of the inner faces of the tubes of F. basaltica above alluded
to, may be the effect of some peculiar mode of fossilization, and
should not be relied upon as a specific character; and I have seen
some fragments which appear to be portions of large dome-shaped
masses, that I could not distinguish from F. Gotklandica on the one
hand, nor from the summit of a large specimen of F. basaltica oa the
other.

Locality and formation.—Rama’s farm, near Port Colborne ; near
‘Woodstock ; lot 6, con, 1, Wainfleet.

FavosiTes TurBINATA.—(Billings.)

Corallum forming elongate turbinate masses, sometimes two feet
in length and six inches in diameter, often curved at the base. Coral-
lites nearly of an uniform size, usually somewhat less than a line in
width ; transverse diaphragms thin, flat, flexuous, complete or incom-
plete. Only one row of pores have been observed. 'Whole surface,
except the upper part, covered by & strong epitheca which closes the
mouths of the cells.

The distinguishing peculiarities of this species are :

1. The form of the colonies—which often resemble a huge, elon-
gated straight or curved Cyathophyllum. Very small ones about the
size and shape of Zapkrentis prolifica (see fig. 22, page 121) are not
uncommon, but they are found of all dimensions up to two feet in
length, and six inches in diameter. Some of them are straight and
very obtuse, or suddenly enlarging at the base, becoming cylindrical
above, h

2. The cells are all closed, except on the top of the colony. It
appears that the corallites had an average duration of vitality, at the
end of which the polyp died, and the epitheca extended itself over and
into the aperture, and completely closed it. In many specimens the
edges of the disc which fills the mouth of the cell, retains the impres-
sions of the radiating septal spines.

The above two characters appear to me so remarkable that I think
this species new.

ZLocality and formation—Rama’s farm, near Port Colborne ; 1ot 19,
con. 3, Walpole; lot 30, con. 4, Cayuga. Corniferous limestone.
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Favosirrs CervicorNis.—(De Blainville.)

This species is one of those included by Goldfuss in his Favosites
polymorpka. The specimen répresented by fig. 9 agrees very well

Iﬁg. 9.—F. cervicornis from Wainfleet, C. W.

with those figured in the Petrifacta Germanie, pl. 27, and also with
that of Edwardsand Haime, British Fossil Corals, pl. 48, fig. 2. We
have other specimens in which the cells are on an average from half
a line to one line in width, which cannot be separated from the one I
have figured. In some, the branches are nearly two inches in dia-
meter, and in consequence of the thickening of the walls, the aper-
tures of the cells are often perfectly circular.

ZLocality and formation—Rama’s farm, lot 6, con. 1, Wainfleet, and
near Cayugs, C. W.

Favosrtes roryMorrHA.—(Goldfuss.)

These small branching corals have been referred to several species
supposed to be distinct by some authors, while according to Mr.
Lonsdale.and Professor McCoy, they all belong to one natural group,
of which the proper appellation is F. polymorpha; Goldfuss. In their
description of F. reticulata, British Fossil Corals, p. 216, Edwards
aud Haime, also have the following remarks :
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“We have provisionally admitted as forming distinct species, va-
rious ramose Favosites which have previously been described as such*
by Blainville, but which may probably, when better known, be found
to be only varieties of the same species. Such are F. reticulata, F.
cervicornis, and F, dubia. The latter differs, however, from the first,
by its branches not being coalescent, nor so closely set, and by the
calices being rounded and obliquely placed on the surface of the
branches. F. cervicornis has its calices more unequal in size, its
walls thinner, and its branches longer and more irregular. All these
have only a single line of pores on each side of the walls, and these
pores are large, and placed at a distance from each other.”

These authors have recognised F. dubis among specimens from
Ohio; and in Canada all the forms represented in the European books
oceur. The branches occur of all sizes from four lines to one inch
and a half in diameter. The walls of the corallites are often so
greatly thickened that the apertures sre distant from each other as
in figures 11 and 12, which resembles F. dubia of Blainville, and the

Figs. 10, 11, 12.~Three forms of F. polymorpha from the corniferous limestone,
Canada West. ’

variety F. gracilis of Goldfuss. Fine reticulated masses may be
procured along the shores of Lake Erie near Port Colborne. The
other forms are not uncommon wherever there is a large exposure of
the corniferous limestone in Canada West. Although I have placed
F. cervicornis separately, yet I am not satisfied that it is a distinct
species.

Genus MionErINIA.~—(De Koninck.)

Generic Characters—* Corallum ‘compound, forming rounded, or
conoidal masses of inseparably united, thick-walled, polygonal tubes
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of large size, marked. internally with numerous vertical lamellar striz,
snd communicating pores; base of cells filled up by very irregular,
numerous, highly inclined vesiciilar plates, not forming distinet hori-
zontal diaphragms; external or basal epitheca of the general mass,
strong, concentrically wrinkled, and sometimes spinose.”’—IMcCoy,
British Pal@ozoic Fossils, page 80.

This genus differs from Favosites in the vesicular character of the
transverse diaphragms, and in the radiating lamells being represented
by vertical striz on the inner surface of the cells, instead of series
of minute spines. The cells are usually much larger than in Fave-
sites. The genus appears to be confined to the Devonian and car-
boniferous formations.

MicneriNia coxvExA.—(D’Orbigny).
(Prodr. de Paleont,, t. 1, p. 107,1850,)

Corallum forming hemispherieal, or erect rudely cylindrical masses,
several inches in diameter ; the base covered by a strong wrinkled
epitheca. Adult calices from four to five lines in diameter ; about
forty septal stri in each ; pores small, arranged in several vertical
series in some of the tubes, irregularly distributed in others; distant
from half a line to more than one line. Diaphragms very convex in
the centre of the tubes, and usually with three or four smaller
rounded prominences on their surface; a vertical section shews that

Fig. 18, Michelinia conveza, Specimen from Rama’s farm, near Port Colborne.
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they are more vesicular at the sides of the cells than in the centre,
where they are from half a line to one line and a half distant.

" MM. Edwards and Haime in their description of this species say
that there are two vertical series of powerson the larger plane sides
of the cells and one on the smaller. Our specimen, however, shew
that thisis not a constant character.*

Locality and Formarion.—Devonian; Onondaga and Corniferous
limestones. Rama's farm, Port Colborne. Savage’s quarry, lot 6,
con. 1, Wainfleet. Oxford, near Woodstock, and in numerous other
localities in Western Canada. This species occurs in Michigan and
in Preston County, Virginia.

MicrELINIA INTERMITTENS.—(Billings.)

Corallum forming large hemispherical masses ; calices nearly equal
in diameter, with periodical constrictions within the distance
of half a line to one line and a-half. Diaphragms numerous, thin,
slightly convex, sometimes shewing four or five vesicular swellings
upon a single surface. The septal striz are but slightly developed,
about fifty to the inner circumference of the cell. Pores only visible
in the intervals between the constrictions where the walls are thin,
three or four series on each plane side of the tube. The cells are
from three to four lines in diameter.

The constrictions give to the cells of this species a circular aspect,
whereas they are in fact polygonal. I am mot certain that this fossil
is different from the species described by Edwards and Haime (op.
cit. p. 299,) under the'name of Chonostegites Olappi. If so it should
I think be called Mickelinia Olappi, as it exhibits all the characters
of Michelinia. The constrictions appear to be occasioned only by
the periodical thickening of the walls of the cells. "Where not con-
stricted the cells have the usual prismatic shape, with pores and
septal strie.

Locality and Formation.—The only specimen I have seen was
collected by Mr. Murray, near Woodstock, C. W. It was found
loose,” but in lithologieal characters, it resembles the other species
from the Corniferous limestone of that region.

*See Polypiers Fossiles des Terrains Palmozoiques, page 251.,
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MionsrINIA FavosorpsA (Billings.)

Corallum forming large hemispheric or fattened masses; cells
unegqual in size, adult diameter about two lines and a-half ; diaphragms,
flat, horizontal, with small vesicular swellings, usually around the
marging of the upper surface ; septal striz very obscure, six to eight
on each plane side of the cells; pores, very small, irregularly distri-
buted, sometimes in rows of five or six across the cell, about one-
sixth of aline distantfrom each other in some places, and sometimes:
absent in spaces of half a line in width. This species has much of
the aspect of Favosites favosa, Goldfuss, but is notwithstanding very
clearly a true Michelinia.

Locality and Formation.—Corniferous. Rama’s farm, Port Col-
borne.

Genus Ax.vxom,mys.—(bamarck.)

Generic characters.~—Corallum dendroid or in convex masses, Ca-
lices oblique, subtriangular or irregularly ovoid, presenting within
three small longitudinal projections representing the radiating septa.
A few communicating pores in the walls of the corallites. Trans«
verse diaphragms complete. )

The following species appear to belong to this' genus:

AxveorireEs Lasrosa.—(Billings.)

Branching, sometimes sub-palmate, stems, about two lines in thick-
ness ; cells small, oval or sub-triangular, the lower lip, when perfect,.
strongly projecting ; width of each: cell, one fifth of a line ; distance
of: cells from each other,.half 3 line.,

14 13
Figs. 14 and 15. 4. labiosa.

18
Fig. 16, A, cryptodens.

The cells exhibit several different forms, according as they are more
ot lessworn, When perfect, they are transversely oval, and formed
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on the lower side by a thin projecting lip, but when this lip is alittle
worn, the aperture assumes a triangular form, one of the acute angles
pointing downwards. It is in this condition that the specimens are
usually found. This appears also to be a reticulating species.

Locality and formation.—Rama's farm, and near Cayuga, Corni-
ferous limestone.

AxvEoLITES ORYPTODENS.—(Billings.)

The only specimen of this species that I have seen is dendroid, the
stems three lines in diameter, and the bifurcations making an angle
of about seventy-five degrees. The cells open out very obliquely to
the surface, and are about one line distant, measuring from the centre
in a direction across the stem, but rather more than aline in the
longitudinal direction, In a transverse section of the branch of the
corallites, the tubes in or near the centre are not more than one-fourth
of a line in width, but they are twice that size at the mouth, Two
small tooth-like ridges occupy the inner surface ou the side towards
the exterior, apparently half a line from the mouth or lower lip of
the cell. In some of the cells I think I can see a coxresponding pro-
Jjection on the other side. The pores are also some distance within
the tubes, but are digtinctly visible in two of the corallites.

ZLocality and formation.—Rama’s farm, near Port Colborne.

Genus SYRINGOPORA.—(Groldfuss.)

Generic characters.—The fossils of this genus are fasiculated. or
composed of large aggregations of long cylindrical corallites some-
what parallel to each- other and ccanected by numerous smaller
transverse tubes. The exterior walls consist of a well developed
solid epitheca; the cells circular ; radiating septa rudimentary ; trans-
verse diaphragms infundibuliform or placed one within another like a
series of funnels.

About twenty species of this genus are known, and these are found
in the Upper Silurian, Devonian, and Carboniferous formations.

SYriNGOPOEA TUBIPOROIDES.—(Yandell and' Shumard.)
( Contributions-to the Geology of Kentucky, page 8; 1847.)
(M. Edwards and-Xs. Haime, Polypiérs fossiles des terrains paleeozoiques, p. 292.)

This, species is found in. large masses: of long slightly flexuous
corallites, These have a diameter of about.one line and ahalf, and
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owing to-their flexuosity, are at times in contact, and often two,
three or four lines apart. In large colonies which have grown lux-
uriantly without the interference of disturbing causes, the corallites
are more regular than in the smaller or stunted groups, in which the
corallites are much b2nt and confused. The connecting processes
are very short and distant, and appear to be sometimes mere inoscu-
lations of the stems. The corallites, after growing separately for a
short distance, approach each other and seem to grow together or
adhere to each other for the space of a line and a-half or more, they
then diverge and again unite. These points of contact occur at dis-
tances varying from three lines to six, nine, or even twelve lines.
Externally they exhibit numerous other indistinct annulations, and
also faint indications of longitudinal strie.

Locality and Formation.—Devonian ; abundant in the Corniferous

limestone of Canada We-$.
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Fig. 11, 8. tubiporoides,  Fig.18. S, Hisingeri.  Fig.19. S. elegans,

Syriveorora Hisinerrr.—(Billings.)

This species forms large masses of very long, nearly parallel or
slightly varying, slender corallites, which are closely aggregated, and
present a rugged or knobby appearance from the great number of
the connecting tubes. The diameter of the corallites is one-third of
aline, or a little more. The tubes of connexion are distant from
two-thirds of a line to one line and a-half. The distance. betwéen
the corallites is for the greater part less than their diameter. The
young corallites branch. from the sides of the adult individuals, and
immediately become parallel with the parent, and connected with it
again by the usual tubes of connexion.

Formation and Locality.~Devonisn ; -Corniferous limestone.

Canada West. (common.)
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Affnities of S. Hisingeri—Edwards and Haime Have -described
two species from Ohio, collected in rocks of the agéof the Onondags
and Corniferous limestones, which appear to be closely allied to this ;
the following are their descriptions :

“ByriNGoporA VErNEvinir.—Corallites long, distance between
them'twice or thrice their diameter, sub-flexucus and angular at the
points of the origin of the tubes of connexion ; these are distant to
or three millimetres ; didmeter of the cora.lhtes two-thirds of a milli-
metre.”—Devonian : Columbus, Ohio. (Polypiers Fossiles, p.289.)

“ SyriNGopors CrEviANA.—Corallites slightly flexuous, distant
once or twice thenr diameter, which is two-thirds of & millimetre.”’—
Devonian : Carolton and Dayton, Ohio. (Polypiérs Fossiles, p. 295.)
- The first of- these speties is different from -8: Hisingeri in the
greater distance of the corallites: The description of the second is.
tobrincomplete to enable us to decide whether it refers to the same
species or not: Theé authors state that their specimen was imperfect,
and they were mot certain it had not:béen previously described.

‘SYEINGoPoRA PERELEGANS*—(Billinigs.)

Description.—Corallites, one line in diameter, -sometimes a little
more or less, distant & little. less ‘than one line; connecting tubes
helf & line in diameter, and distant from one line to one line .and a-
half, ususliy projecting at right angles, but-sometimes alittle oblique,
Epitheca with-numerous annulations, generally indistinet, but under
certain circumstances of growth sharply defined and deep, 8o much
80 83 to give to the corallites the appearance of the jointed stalk of a
erinoid. The young individuals are produced by lateral budding, and
in one specimen the whole colony appears to be based upon & broad
lamellar foot secretion like that which forms the base of a Favosite.

The distance of the-corallites is usually about a line, but, like all
the other species, this one varies a good.deal in this respect. When
some cause has intervencd to prevent their regular growth, they are
much flexed and consequently at times more distant than when they.
have been disturbed. The connecting tubes on the same side of the-.
corallite are three or four lines distant, but generally on the other
sides one or two others.in the same space occur, making the average-
distance one line or-one Tine and a-half.

- Sinoe the publiution of the Geol, Repom of hst year, 1 luve ascertained that one ot-.
Bichwold's spetieris oalled 8; clégans, and hiave thérefore chbliged the:tikhe of olirs;
VOL. 1V, K
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Locality and formation.—Devonian ; Corniferous hmestone, near
‘Woodstock, Canada West.

SYRINGOPORA LAXATA.—(Billings.)

This species occurs in large colonies which appear to be founded
upon a common base, but with no lateral processes between the
corallites; these latter are usually two lines or a little more in
diameter, the distance betwoen them being from three to eight lines.
Individuals are occasionally found single or separated from the parent
group.

Locality and formation.—Near Woodstock. Corniferous.

SyriraororA Xopinis.—(Billings.)

This species is distinguished from :all others of the genus by the
great size of the corallites, which sometxmes attain the diameter of five
lines. In the young state the form is that-of an Aulopora, but the
adult specimens have branches three.or-more inches in' length; with
an internal arrangement of infundibuliform diaphragms, which are so.
blended together as to produce a structure somewhat similar to the
vesicular tissue of the genws Cystiphyllum. The external wall is
thick and rather strongly annulated.

Locality and formation.—Lot 5, Concession 13, Walpole. Cor-
niferous. _

Genus AvroporA—(Groldfuss).

Generic Charaoters.—Corallum fixed, creeping, increasing by
lateral gemmation ; corallites-hollow, cylindrical, or trumpet-shaped,
the visceral cavity of the young communicating with that of the
parent ; radiating septa represented by minute spines or striee.

Uy

Fig. 20. Awlopora cornuta:

Avrorors coRNUTA.—(Billings.)
In this speciés, the creeping stolons are about-one line in diameter,
and the mouths of the. cells two lines. The young are produced at
intervals of from one to six lines. '



DEVONIAN ROCKS OF CANADA WEST. 119

It closely resembles the figures of A. tubaformss, given by
Goldfuss, but is always much larger.

Locality and formation.—Lot 6, con. 1, Wainfleet. Corniferous.
Avurorora FiLirormis.—(Billings.)

'This species occurs in somewhat confused groups, or encrusting-
reticulating masses; compoged of tubes about one third of a line in-
diameter, and branching at intervals which vary in length, from less
than one to three or four lines.

ZLocality and formation.—Occurs at Rama’s farm, near Port Col-
borne. Corniferous. I have seen only one specimen.

Fig. 2. Aulopora wmbdellifera.

Avvrorors uMBELLIFERA.—(Billings).

The mode of growth of this remarkable species is sufficient to
distinguish it at once from'all other described forms of the genus.
The parent stems are about oné line in diameter, and remain single
and straight for the distance of one fourth, or halfan inch, when they
give off branches in all directions, sometimes ten or twelve at once.
These are at first obliqué or somewliat parallel with the main tube,
and are connected laterally ; they then radiate like the spokes of a
wheel, ab right anglés to the parent corallites, each soon giving birth
to a similar circlet of new tibes.

It may be that this species should constitute a new genus ; but a8
I have not been able to ascertain wherein its internal structure dif-
fers from Aulopora, I have disposed of it as above provisionally.

ZLocality and formation—Lot 6, con..1, ‘Wainfleet. Corniferous..

" Genus Zarunextis.—(Rafinesque.)

Generic charaotera.—Comllum: simple, 'turbinate;. elongated,. free;
enveloped in-a thin, solid epitheca; radiating septa extending nearly
or quite to the centre; tradsverse diaphragms well developed ; &
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sinigle septal fossette ‘on.one side ; eolumella either absent or rudi-
mentary.

-The most simple, or in fact, the primitive type of corals of the
order Zoantharia Rugosa appears tobe ahollow cone, with the inner
surface striated vértically by niimerous thin elevated ridges, which,
commencing at the bottom, sscend in a straight line to the margin
of the cup. This type made its appearance during the period-in
which the Black River limestone was deposited. I am not aware
that any species of the order have ever been found in older rocks.
In a beautiful specimen of Petraia profunda in the collection of the
Geological Survey, the. conical cup is empty nearly to the bottom,
and the vertical ridges or radiating septa, are seen to consist of four
groups, each originating in a point at the very apex of the cone.—
Three of the divisional lines between these groups are marked by a
ridge or septum much stronger tliah the others. On the exterior of
the cup there are three lines exactly corresponding in jposition to the
three large radiating septa within. In .l corals of this order belong-
ing to the Cyathophyllide that I have seen, where there is a septal
fossette, its position is indicated by the cential one of the three ex-
ternal lines. I have éxdmined a great many specimens of different
.genera-and species from the rocks of this and.other countries : .ana
dn every instance this rule held good. We can therefore always point

~qut the position of the septal fosette, even when we cahmnot see the.
inside of the cup. In Pefraia no transverse diaphragms have béen
.observed, but there is unquestionably a septal fossette, which in thé
ibotbom is divided into two compartments by the central primary
~septam In the genus Zaphrentis we observe another step forward
:inithe eomplexity of the internal organization. The cone is not only
.divided into vertical or longitudinal compartments by the radiating
septa; but also into horizontal chambers by the transverse dmphragms,
theselatiter being strongly indentéd in one spot at their margins to
form the septal fossette. Out of the various combinations of these
four elements—1st, 1he epitheca, or thin exteinal wall of the coné;
2nd, ‘the radiating septs, extending from the inside of the epitheca
towards:the centre ; 3rd, the transverse diaphragms; and 4th, the
septal fosaette—many genera have been formed, some of which no
dotib-et i peferred Back to Zapliventis.
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ZAPHREN?TIS GIGANTEA.—(Lesueur.)

Lwo feet or more in length, sometimes three inches in diameter;
surface with shallow rounded undulations of growth ; from seventy to
eighty radiating lamell®, which upon the upper surface of the trans-
verse diaphragms extend nearly to the centre, where they are some-
what flexuous ; 3 single septal fossette near the margin; transverse
diaphragms well developed, and extending between the radiating
lamellw, quite to the outer wall, upon approaching which they appear
to be curved downwards.

ZLocality and Formation.—Corniferous limestone. Rama’s farm,
Cayuga ; and numerous other localities in Canada West,

Fig. 22 Zaphrmm prolgﬁca, Side view.
Fig. 28, “ Bottom of cup, ‘shewing the septal fossette, and
smooth space, with an elongated ridge-like pseudo:columella in the centre.

ZrrHRENTIS PROLIFIOA.—(Billings,)

Description.—Corallum simple, turbinate, curved, with a few broad
shallow encircling folds. Septal fossette of & pyriform shape, gradu~
ally enlarging from the wargin towards but not quite reaching the
centre, variable in ita position in relation to the curvature of the fos-
sil. Radiating septa in the adult:specimens between sixty and
seventy-five of the larger size, alternating with a like number of
smaller ones, the former in some of the individuals extending to the
centre on the bottom of the cup, where they are spirally twisted or-
irregularly contorted, in other specimens not reaching the centre,
which is then occupied by a smooth space or often with a columella -
elongated in a direction from the septal fossette towards the
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opposite side. The sépta are also sharp-edged for about half the
distance from the bottom of the cup to the wargin, then become
gradually less projecting until at the edge of the cup they are re-
duced to mere flat rounded ridges. Length from four to five inchea
or a little more. 'Width of cup from two inches to two inches and a
half. Depth of cup about one inch.

Very numerous speclmens of young individuals of this species, one
inch and a-half and .upwards in length, and with fifty or more
principal radiating septa, occur along with those full grown. These
small ones might perbaps be regarded as constituting distinct species,
but when good specimens can be observed they all exhibit the
characters which are persistent in the large individuals.

The presence of the columella seems at first sight to be a sufficient
ground for placing the individuals in which it occurs in the genus
Lophophyllum (Edwards and Haime). I have, however, examined a
great number of specimens and have found every grada.tmn between
the following characteristics.

1st. Specimens with a perfectly smooth space in the bottom of
the cup, no columella.

nd. With a columella slightly developed.

3rd. Columella large and prominent, with a smooth space all
round.

4th. Columella well developed, but with a number of irregular
often elongated tubercles in the surrounding smooth space.

5th. The septa reaching the columella, no smooth space.

6th. Septa covering the columella.

7th, Septa reaching the centre, with the columella either promi-
nently, slightly, or not at all indicated beneath.

This last mentioned form must certainly be regarded as a true
Zapkrentis, all other characters of the genus being present, and from
it there is a regular series of forms leading in the seven directions
above indicated or more. It appears to me, therefore, that so far from.
these specimens being divisible into several genera they only
constituts one species,

. The most persistent characters are the rounded edges of the septa.
near the margin of the cup, and the oval shape of the septal fosseite,
in the bottom of which where it reaches the side of the cupis a
sinvle septum. which projects a little and partiaily divides the fossette.

This species somewhat resembles Z. cornicwla (Lesueur), but,
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differs in the edges of the septa, which are not dentated sas in that
species.

Locality and formation—Devonian ; Corniferous limestone. Ex-
tremely abundant at Rama’s Farm near Port Colborne, Canada
‘West.

ZarurENTIS SPATIOBA—(Billings).

Deseription.—Corallum short, turbinate, moderately curved and
very broadly expanding. At the margin of the cup about ninety
radiating septa alternately a little unequal an<d with their edges
broadly rounded as in Z. prolifics. Length measured on the side of
the greater curvature, about three inches, width of cup two inches
and a half. Septal fossette unknown.

This species is closely related to Z. prolifica, and may perhaps be
united with it when its characters become more fully known.

Locality and formatwn .—Devonian, Onondaga and Corniferous
limestone, RBama’s Farm, near Port Colborne, Canada West.

Genus AMPLEXUS.—(Sowerby.)

Generic characters.—Same as Zaphrentis, but with the radiating
septa rudimentary, and extending but a short distance from the outer
wall.

AMPLEXUS YANDELLL—(Edwards and Haime.)

AmprExus YANDELLL. Edwards and Haime. Polypiers Fossiles, p.

344, pl. 8, fig. 2, 2 a.

Corallum long, cylindrical, curved, gradually enlarging from the
small pointed base to the cup, which has a varisble diameter of from
three fourths of an inch to one inch and a half, at a length of six
inches. Surface strongly marked with from forty-five to sixty-five
angular septal ridges, which are crossed by numerous small encircling
strie, and larger grooves or folds of growth. Of the smaller strie
there are four or five in one line, and they are often sufficiently strong
to give the surface a sub-reticular appearance. The septa extend
from about half a line to two lines from the outer wall ; they are al-
ternately large and small, The transverse disphragms are either flat |

or flexuous. Edwards and Haime have figured a well developed
septal fossette.

ZLocality-and fmatwn —Near Woodstock, Corniferous limestone ;
also at the falls of the. Ohio.
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Genvs HerxopHYLLUM. —(Hall.).

Geeneric characters.—Corallum simple.or aggregate; radiating septa
well developed, obliquely striated on their sides by thin elevated
ridges, which ~~tend from the outer wall in an upward curved course
towards the centre. These ridges are connected by numerous thin
Jaminz which divide the spaces between the septa into small sub-len-
ticular cells. The transverse diaphragms are, thin, flexneus and con-
fined to the central portion of the coral.

The only difference between this genus: and Cyaékophyllum is the
absence of the curved striz from the septa of the latter..

Herroruyrrom Errenst.—(Billings.)

Very large, elongate, turbinate, straight or curved ; length, from
two inckes to more than one foot ;, diameter, one inch and a half to
three inches and a half; radlatmg septa, about one bundred and fifty
in a specimen nine inches in circumference. The free edges of the
septa in the cup minutely denticulated with from five to seven short
spines in the length of one line; the same number of arched strim on
the sides of the septa.

None of the specimens that I have seen are perfect, and the ex-
ternal characters, such as the form of the surface, whether smooth or
annulated, have not therefore been ascertained. The cup-appears to
be deep, and to have an ohscure fossette on one side. A specimen
one inch and a half in diameter seems to be, without. much. doubt,
referable to this species, and .as.there.are others three inches and a
half in thickness, the size must be. very variable. The small speci-
men has only seventy-four radiating septa, or about half the number
of the large individuals.

The distinguishing: character of the species is the closeness of the
arched striz on the sides. of the septs, and the minute denticulation
on their free edges.

Locality and formation.—Lot 19, con. 8, Walpolo and Rama’s
farr.

HerrorEYLLOM CLmesn.‘—(Bﬂlings).
Very large, elongate, turbinate, straight, or curved,‘_s_qutimgs_ig

more than one direction ; cup deep, with a.smooth space: in the.bot-
tom, and a septal fossette on one side ; free edges of septs, with the
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gpines nearly one. line distant from each other. Radiating septa,
ninety, at a diameter of two inches ; one hundred and eighty, at. a.
diameter of three inches and a half.

This species is clearly distinguished from K. Eriensé, by the
greater distance between the arched ridges and spines on the edges
of the septa.. Judging from some of the fragments, the adult indi-
viduals were more than one foot in length, and three inches and a
half in dismeter.

HrriorHEYLLUM CANADENSE.— (Billings.)

Simple, turbinate ; surface smooth or annulated, with stiarp edged
folds; eighty-five radiating septa at a diameter of one inch and three-
fourths. In the boitom of the cup the. septa reach the centre and
are there twisted together so as to. forin a somewhat solid elevated
peeudo-columells, around which there is a deep space' occupied only
by the septa. The spines and arched stris are distant about two-
thirds of a line from each other. Depth of cup, in a specimen two
inches and a half in Jength, fifteen lines.. The adult individuals were
probably more than six inches in length.

This species differs fromn H. Cayugaense in having no smooth space
in the bottom of the cup, and from H. Eriensé in the greater distance
of the spines and arched stris from each other,

‘When the specimens are perfect, the central boss in the bottom of
the cup cannot be seen, a8 the cavity surrounding it is then occupied
by the septs, which extend quite to the centre, But when the cup
is mach weathered, then the septa are usually absent from this cavity,
and the central elevation is exposed, There appears to be a septal
fossette. '

This also seems to be a.large species. One specimen, commencing
with a small pointed base, suddenly expands to. a diameter. of three
inches at the length of two inches and a half, and then remains cylin-
drical to the cup ; the whole length being six inches. In this specimen
there are about ninety principal septa, with an immature series which,
when a little more developed, would double the number. Another
specimen, .eight. inches in length, is. much curved, and suddenly con~
stricted in several places:.

The-external characters.are so nearly like those.of H. Caysgaonse,
that.it will be found extremely difficult; to distinguish the one’ from
the othér when the cup is not, preserved..
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Locality and formation.—Lot 19, con. 3, Walpole and Rama’s
farm. Coiniferous.

Herrorryrnom Harrr—(Edwards and Haime).

H. Haviz—Edwards and Haime, Polypiers Fossiles, p. 408, pl. 7,
‘Fig.6,64,60.

Corallum, turbinate or cylindro-conic, in general somewhat elon-
gated and curved at the base, surrounded by an epitheca and some
folds of growth. Cup circular moderately deep; a small sepfal
fossette; radiating septa about eighty; arched ridges and septal
spines half & line distant from each other. Length from one to five
inches ; diameter of cup in large. specimen, two inches and a half.

This species is closely allied to H. Canadense, but differs in having
the septal spines closer together, and the cup more shallow. The
specimens are often abruptly bent, and annulated with deep sharp
folds of growth.

Zocality.—Lot 25, con. 3, Bosanquet, Hamilton group. It is said
to occur in the Devonian limestone of Torquay, England.

HEL1oPEYLLUM TENUISEPTATUM.—(Billings.)

Simple, turbinate, curved, strongly annulated ; radiating septa
thin, and very numerous in proportion to the size, there being one
hundred and fifty in a specimen alittle less than an inch in diameter;
cup moderately deep bell-shaped; free- edges of septa minutely
denticulated, with:about seven very short spines in-one line.

The only specimen seen is one inch and-one-fourth in length, and
eleven lines in diameter at the margin. The cup is five lines deep. -

This species differs from all the others above described; in the
greater number of the septa in proportion-to the size.

ZLocality and formation.—Lot 25, con. 3, Bosanquet, Hamilton
Group.

HEenrorayrLuM corrieAToy.—(Billings).

Corallum forming large masses of long slender.corallites, which are
connected together at-intervals of from two to four lines, by periodic
expansions of the cup ; radiating septa about fifty-two; diameter of
corallites where constricted five lines; and.of the expanded cup six
to ten lines. Among the full grown there are interspersed. some
that are immatife and of a smaller size. The cup is shallow, the
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sides of the septa striated with from six-to eight arched ridges in one
line, and their free edges denticulated with the same mumber of
minute spines. In the central area the transverse diaphragms are
well developed, and sometimes constifute a pseudo-collumella, which
exhibits-itself in the shape-of a small elevated boss in the centre of
the cup. 4

This species is found in large densely aggregated masses, which
have. much the external aspect of certain species of the genus Acervu~
laria, but with an internal structure identical with that of Heliophyl-
um. It constituted a passage between the latter and Phrillipsastrea,
the only difference between the two being that in the one the
corallites are either simple or partially connected laterally, while in the
aother they are so intimately united that the septa of the contiguous
cells are. confluent.

Locality—Rama’s Farm, near Port Colborne.

Genus PrirripsASTREA.—(Edwards and Haime).

Generic Characters.—This genus, as above stated, does not differ
from Heliophyllum, except in having the corallites united laterally
throughout their whole length so that the septa of the contiguous cells
are confluent.

E =~
a‘t‘—'{%

PHILLIPSASTREA VERNEUILY.—(Edwards and Haime).
PrinrresasTREA VERNEUILLIL.—Edwards and Haime, Polypiers
Fossiles, p. 446, pl. 10, fig. 5, 1851..
This species forms large flat masses, with the-surface covered with
stars about half'an inch in diameter. The cup-is usually three lines
wide, with' a rounded margin from-which the surface slopes in all
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directions to the contignous corallites, There are between thirty:
five and forty-five vadiating: septa minutely denticulated or striated
on their edges, ‘with from six .to ten ridges or spines in one line.
‘When the. cup is empty the inner surface is nearly perpendicular,
and vertically striated by the. free edges of the. radiating septa. Itis
often filled by the rough projecting termination of the .pseuder
calumella.

Localities.—XLot 2, con. 4, BRainham, Corniferous. It occurd
also in the same formation in the State of Wisconsin,

PH1LL1PsASTREA 616¢AS.—(Dale Owen, sp.

AsraEs e1aas.—D. D. Owen, geological sutvey of Tows, &c., 1844.

p- 70, pl. 14, Fig. 7.

This species is in all respects the same as P. Vernewili, except
that the corallites are much larger and the arched ridges on the
sides of the septa more distant, The average diameter of the stars
is oneinch in most specimens, but I have seen some that were nearly
two inches wide. It is nob improbable that materialy may yet be
procured to connect: the two species.

Locality.—Lots 5 and 6, in the 14th Concession of Walpole,

Genus CrisroPHYLLUM.— (Dana.)

Generic characters—The corals of this genus have the same general
external form as those of the genus ZapArentis, and their internal
structure is also the same, qxcei:t that the transverse diaphragms are
elevated in the centre so as to form a small conical protuberance in
the bottom of the cup, and further, they are enveloped in an outer
area composed of vesicular tigsue, The septal fossette is small, and
in worn specimens' its place is often indicated by the prominence of
one of the septa on the outside, which, being stronger than the
others, foras a longitudinal angular ridge. The.cells of the tissue
which fills the outer area, slope upwards and outwards.

CrasiorEYLLUM ONEDAENSIE,~—(Billings.)

This species is from six inches to ona foot or more in length, and
from one inch and a half to two inches and a half in diameter, often
curved more or less abruptly and in more than one direction; The
surface. is strongly annulated, the ridges being in general sharp~
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edged and sometimes imbricating or folding over in an upward
direction. 'The septal stri® on the exterior are very numerous,,
there beinig six in the width of two lines, where the diameter is an
inch and a-half, and five in the same width, where the diameter is
two inchea. The cup, in a specimen one inch and a-half in diameter,
is three-fourths of an inch in depth, and exhibits the free edges of
eighty-two radiating septa ; the cone is one-fourth of an inch in
height, but appears to have been higher. Another specimen, two
inches in diameter, has eighty-four septa ; and a third, two inches
and a-half in thickness, exhibits ninety-sevén : the septa, therefore,
appear to vary in number between eighty and ohe hundred. There
is a septal fossette, the place of which is usually indicated in worn
specimens by an obscure angular longitudinal ridge. The longitu-
dinal septal striz on the surface are double the number of the prin-
qxpnl sépta. The external area is only about one or two lines in
thickneéss, and composed of cells which in worn specitiiens have ‘a
rectangular opéniiig on the sutface, and are either of the width of
the ipaces between the principal septa, or only half that size when
they are subdivided by the thin rudimentary septa.

Sinall specimens of all sizes, up to five inches in ]ength which
appear to be the young, ate common; the very large ones, of one
foot or more, bexng not so plenhful The species is closely allied to
C. coniseptum, which occurs in the mountain limestone in England,
but is more stroigly annulated and the septa more numerous. Some
of the spetimetis are viearly straighit, but in general they sre much
twisted in different directions and occasionally subject to rather
abrupt diminutions in_ the diateter.

Locality—Rama’s Farm, snd in many plices in the County of
Haldimand ; Corniferous liinestone.

Gewits Broraorrtizvm—(Billings.)

Generic characters—Corallum, simple, turbinate or cylindvical.
Tternal atructure, consisting of & central avea occupied by Hat,
transverse disphraging, an intermediate aréa With strong radiating
septa, and an outer area in which there is a set of imperfect dia-

phragms projecting upwards, and bearing on their upper surfaces
radimentary radidbing septa. A thin complets epitheca anﬂ & septal
fossette. Gétieric nawie frots Greek Blwbpds.

This -genus-differs from Clissaphyllum in having the 'dlaphmgms
flak
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Fig. 25.—Blothrophyllum decorticatum.

(One-balf of a side view of a fragment. The left hand end of the figure shews
the condition in which the specimens usually occur.)

BLOTHROPEYILUM DECC:BTIOATUM.—(Billings.)

Adult specimens two feet in length and three inches in diameter
dimensions of the immature indiyiduals variable, usually slender and
irregularly curved, outer area consisting of rather strong rudimentary
transverse diaphragms, curving upwards and outwardl, distant from,
two to eight lines, bearing upon their upper surfaces imperfect.
radiating septa, which do not extend from one diaphragm to another.
These septa are half a line distant at the margin of a specimen: three
inches in diameter. 'When the epitheca is preserved, the surface of
this species is marked by numerous deep annulations and sharp,
encircling folds, their edges being always on the upper side. The:
transverse diaphragms in the central area are nearly flat, but have a
strong septal fossette upon one side.

In the Corniferous limestone of Canada West, very numerous
silicified specimens of this species occur with the outer wall totally
removed, leaving nothing but the core of the central area with the.
partly destroyed curved rudimentary diaphragms attached, presenting
an appearance of exfoliation exhibited by no other species in that
formation.

Locality and Formation.—Abundant in the Corniferous limestone.
at nearly all the localities m‘the County of Haldimand.

Genus Ermorryrrua (Edwards and Haime,)

ErmorarrroM.—(Milne Edwards: and J. Hanne) British Fossil,
Corals. Introduction, p. 71, and mPolypwrs Fossils, p. 423.

The: genus Eridophyllum of Edwards and Haime. differs. from
Diphyphyllum only in having the stems connected by lateral processes:
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somewhat similar to those of the genus Syringopora. These processes
may be observed in every atage of development upon the sides of the,
corallifes. Some are just elevated above the surface, ‘while others
project more or less, but terminate . in sharp points before reaching
the neighbouring-stem. Those which are sufficiently extended to
come in contact with a contiguous corallite have their extremities
sometimes forked, the branches clasping round the trunk, but often
they are perfectly united or incorporated with the epitheca directly,
and without bifurcation. It is a remarkable character that in most
of the specimens they are nearly all turned in the same direction or
towards the same side of the whole group. It may be that this
peculiar mode of growth was induced by the currents of the ocean,
the processes growing either against or with the stream. Occasion-
elly we find .a specimen in which they radiate in all directions, and it
is probable that these may have grown in places where there was still
water. When the stems are very flexuous, they sometimes touciy
each-other, and in such instances they grow together for a short. dis-
tance, and then separate.

The fossils on which the genus was founded were collected by De
Verneuil at the falls of the Ohio, in strata which are no doubt of the
same age as the Corniferous limestone of Canada and New York.—
Two of the Canadian species are.identical with two of those described
by Edwards and Haime ; and I should not be surprised if the third
should yet turk: out to be E. rugosum of the same authors.

G Lo SNy
- e

Fig. 26; Eridophyllum Ve:jﬁeuilanwn. Fig, 27. Eridophkyllum Simw.
EriporEYLLUM VEERNEUILANUM,.— (Edwards and Haime.)
Ermorrayrrus Vernevmaxvy. Edw. & Haime, Polypiers Fossiles,

p-- 424, pl. 8, fig. 6,.6 a.

Corallites half an- inch or a little less in diameter, aggregated. in,
large masses, sometimes two or three feet in width ; surface strongly
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marked with the longitudinal septal strism ; connecting processes from
half an irich to one irich and a balf distant from each other; radiating
septa about forty-five, and when perfect, exbendmg nearly to the
centre ; central area varying from one to three lines in width ; trans-
verse diaphragms, thm? flat, two to five in one line. The corallites
ate usually half an in¢h or alittle more separate, but often they are
nearly in contact, and even grow together for a‘distance of one inch
or more.

According to Edwards and Haime theré are, in the specimen fig:
ured by thém, only twenty-two radiating septa. It must be bornein:
inind, however, that in corals of this order very frequently many of the
depta are totally destroyed during the process of fossilization. It
will be seen by referring to their figure 6 ¢, that twenty-three well~
developed septa are represented,-and that in seven of the interseptal
loculi, remains of the intermediate lamelle are clearly indicated, and
the total number must thevefore have been originally forty-six. Oui
specimens agree so nearly with their figures that theré can be little
doubt of their 1dent1ty. Some of the corallites ‘¢xhibit more than
forty-ﬁve septa, and in fact, in most of the Zoantharia rugosa, the
number is variable within certain limits.

Locality and Formation.—Réma’s faim, hear Port Colborne; lot
19, con. 3, Walpole ; and near Woodstock.

Eerboriyrroy Sivcorsss.—(Billings.)

In this species, the corallites are two or three lines in diameter,
and usually straight, in which case they are parallel ; distant from
one to three lineg, and connected by short, conical, sharp pointed
processes, ab intervals of once or twice the thickness of the stems.—
The surface is annulated, with more orless strongly developed rings,
which are generally oblique, and sometimes consist of shatp-edged
folds of the epitheca. There are between forty.and fifty radiating
gepta; transverse diaphragms well developed.

Some of the colonies have the coiallites very erooked, and -cons
nected at greatly varymg distances. Such: masses can only be
regarded as groups in which the growth was disturbed, not as distinct
species.

Locality and Formation—~Rama’s farm; #nd near the town of
Stmcoe,
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ErmornyiLunM sTRICTUM.—(Edwards and Haime).

ErmornyrrvM sTRICTUM, —( Edwards and Haime,) Polypiers

Fossiles, p. 424, pl. 8, fig. 7.

Corallites elongated, cylindro-turbinate, connected by processes,
moderately developed, and at variable distances. Gemmation
calicinal ; three or four young springing at the same time from the
same cup. Diameter of the large corallites four to five linea..

Of this species we have only a fragment, which appears not to
differ from the figure given by the French authors. The gemmation
appears to be lateral as well as calycinal, and the corallites are
strongly annulated.

Locality and Formation—Near Woodstock. Corniferous.

Genus DiprypRYLLUM.—(Lonsdale.)

DreayeryrLum.—(Lonsdale.) In The Geology of Russia, p.622. 1845,

s —(McCoy.) British Paleozaic Fossils, p.87. 1851.

Drrvornyirum.—(Hall) Paleontology of New York, Vol. 2., p.
115. 1852.

Generic Characters—Corallam simple, or often forming large
masses of long slender cylindrical stems, more or less distant from éach
other, and sometimes in contact ; internal structure biareal ; no central
axis; thelarge central area occupied by transverse diaphragms ; outer
vesicular area variable in its dimensions, in some species very slightly
developed ; radiating septa numerous, rarely extending to the centre,

‘Although there has been some difference of opinion among palee-
ontologists as-to the correct definition of this genus, yet all appear to
understand clearly what group of fossils Lonsdale had in view when he
published his.description, and therefore his name must be retained,
evenif he were in error when he supposed that the addition-of the
young corallites was affected by the fission of the parent polyp
Edwards and Haime-believed that the genus was founded upon speci-
mens of a species of Lithostrotion, in which the columella had not
been preserved, while at the same time they thus explain the appearance
of dichotomous division so often exhibited by the corallites. The
following are their remarks upon D. concinnum : < All the fossils of
this species that we have examined werein a bad state of preservation,.
and the genus Diphyphyllum established for them by Mr.Lonsdale,
does not appear to us sufficiently characterised, for it differs. from

VOL. IV, L
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Lithostrotion only by the absence of the columella, and we have much
reason to think that the non-existence of that organ is here merely
accidental, and due to the process of fossilisation. The considerations
which induced Mr. Lonsdale to form this new generic division, were
founded upon the supposed fissiparous mode of multiplication of these
corals ; but after close examination of their structure, we are fully con-
vinced that they are not in reality fissiparous, and that the appearance
which at first sight may be taken for a fissiparous division of the
calice, is due to the rapid lateral coalescence of the young individual
produced by gemmiparity and the parental corallite.””*

The first of the two reasons given in this quotation for uniting
Diphyphyllum with Lithostrotion is sufficiently answered by the fact
that there are several species agreeing precisely with Lonsdale’s figures
and descriptions in every other respect, which in numerous well pre.
served specimens exhibit no trace of a columella or central axis. The
second is well explained by the olbisérvations of Edwards and Haime,
who are of opinion that what appears to be a fissiparous gemmation
is in fact a species of calicinal budding., Upon this point our spe-
cimens throw much additional light. In the same group someof the
corallites have young ones budding from their.sides, while others bifur-
cate, the two branches being equal in size to each other and to the
parent stem. The statement, therefore, of Lonsdale, that the species
examined by him appeared to be reneved by fission, is not sufficient
to warrant the suppression of the genus, it being in substance only an
erroneous view of one of the characters.

. The name of Diplophyllum was propesed by Professor Hall, in
1852, for some corals of the Niagara limestone, which have all the
characters of Diphyphyllum. Figures 1 m and 1 n Plat. 33, Pale. N.
Y., vol. 2, may be referred to as good representations of lateral bud-
ding and fiissiparous gemmation exhibited in the same corallites.

DIPRYPHYLLUM ARUNDINACEUM.—(Billings.)

Deseription.—Corallum forrming large masses of long, cylindrical,
straight or flexuous stems, from three to four lines in diameter, some-
times in contact but usually distant from one to three lines from each
other; radiating septa thin, between forty and fifty in number, rarely

*Edwards and Haimé, British Fossil Corals, published by the Palzontogrephical
Society, p.145.
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reaching the centre; transverse diaphragms turning downwards on
approaching the margin ; two to four in one line. In some of the.
corallites the walls are so thin and closely united that no separation
can be observed, but in others of the same cluster an outer area is
distinctly visible. There is usually a circular space in the centre of
the corallites, half a line or a little more wide, into which the radiating
septa do not penetrate, often, however, they reach the centre. The
young corallites sometimes-spring from the side of the parent with a
slender base, and curving upwards immediately become parallel with
those of the whole group. In large colonies frequent instances may
be seen where instead of this lateral budding a bifurcation takes place,
Loth branches being of the same size. In large groups, owing to the
numerous additions of young, the corallites diverge slightly, as if
radiating from a point. The colonies are from six inches to several
feet in diameter, and large blocks of stone are of frequent occur-
rence, which are penctrated at right angles to the stratification by the
closely crowded stems.

Locality and Formation.—Rama’s farm, near Port Colborne, and
in various localities in the townships of Walpole, Oneida, Cayuga,
and Wainfleet, in the Corniferous limestone.

Collectors.—A. Murray, E. Billings, T. De Cew. -

Several specimens in the Cabinet of the Canadian Institute ab
Toronto.

DrrryrEYLLUM sTRAMINEUM.—(Billings.)

Deseription.—Corallum forming large masses of cylindrical tubes
averaging two lines ir diameter, and either so closely aggregated as.
to be nearly in contact, or separated from each other by intervals of
from one to five lines, the distance varying in different clusters and
in different parts of the same. Sometimes numerous single tubes
occur scattered through the rock, which were probably derived from
some disintegrated group. The tubes are either straight or flexu-
ous, smooth, or annulated by short encircling folds of growth, the
surface striated longitudinally by the outer edges of the septa.
These latter are about forty in number, and do not reach the centre.
The transverse diaphragms sve well developed, slightly convex in the
centre; and appear to be suddenly turned down -on approaching the.
margin, The outer vesicular area is thin, seldom: exceeding one-
sixth of the whole diameter. The central area altogether occupied
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by the transyerse diaphragms ; sometimes in wéll preserved specimens
the septa may be seen extending about half way to the centre upon
the surface of some of the diaphragms, but in general they are con-
fined to the outer area. In the more dense colonies the corallites
often inosculate, and are sometimes connected by lateral processes,
as in species of the sub-genus Eriodophyllum.

This species is almost identical-with D. Gracile, McCoy (op. cit.
p- 88,) but differs in the following respect: .D. Fracile has about
forty septa, one half of which are very minute or greatly less than the
others, but in D. stramineum the septa, about forty in number, are
all nearly equal.

Locality and Formation.—Common in the Corniferous limestone,
lot G, con. 1, Wainfleet. There is a specimen in the Cabinet of the
Canadian Institute at Toronto from near Simcoe.

Genus CysripEYLLtM.—(Lonsdale).

Generic Characters—Corallum simple or aggregate, ‘entirely filled
with vesicular tissue ; radiating septa, rudimentary or obsolete.

CxsTIPHYLLUM sTLCATUM.—(Billings).

Description.—Short, turbinate, much curved, expanding at the
rate of between forty and forty-five degrees from the minute sharp
curved point upwards; cup oblique, the lower margin being on the
side of the lesser curvature, moderately deep, and nearly regularly
concave, the bottom covered with obscure coarse rounded radiating
ridges ; ashallow rounded groove or fossette extending from the centre
to the higher margin, and in some specimens two others much less
distinct, radiating to the sides ab right angles to the main groove.
Exterior encircled by obscure undulations, and longitudinally striated
by the rudimentary radiating septa. The vesicular structure consists
of irregular sub-lenticular cells, from half a line to two lines in width;
length of the convex side, from one inch and a half to three inches,
the usual length appears to be about two inches or a little more; -
width of cup from one inch to one inch and a half; depth about half
an inch.

This species, when the interior cannot be seen, might be mistaken,
upon a superficial examination, for a small curved Oyathophyllum or
Zaphrentis, It is about the size and shape of the curved specimens
of Petraia cornicula.



DEVONIAN ROCKS OF CANADA WEST. 137

Locality and Formation.—Rather common in the Corniferous or
Onondaga limest e on Rama’s farm, Port Colborne.

Fig. 28.—Cystiphyllum aggregatum. )
(View of part of the spécimen in the cabinet of the Canadian Iustitute.)

CysTIPHYLLUM AGGREGATUM.—(Billings.)

The only specimen of this very distinct species that 1.as come under
my observation is in the cabinet of the Cansdian Institute. It con-
sists of a mass of cylindrical corallites closely aggregated and in-places
united by projecting folds of the outer wall, as in the ‘genus Erido=
phyllum. The individuals are completely enveloped in a thin epitheca
which is obliquely wrinkled and filled with small sub-lenticular cells;
one or two lines in width. Diameter of longest corallite in the
group, one inch, and of the smallest, five-eighths of an inch.

I believe that thisis the first aggregated Cystiphyllum yet discovered,
and onc of its characters, that is to say the manner in which the
corallites are connected, seems to shéw that the distinction between
Eridophyllum aud Diphyphyllum is not of generic importauce. The
difference between the genera consists in the presence or absence of the
processes that unite the individuals of the colony, and as this is of
specific value and no morein Cystiphyllum, it may be so in the otbers.

Locality and formation.—Near Simcoe,

CystrpaYLLUM SENECAENSE.—(Billings.)

This species is elongate, slender, straight, or variously curved. Cup
deep and sometiles vertically striated on the inside, with from sixty
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to one hundred obscure sulei indicating the rudimentary radiating
septa. Surface with a very thin epitheca, which is seldom preserved.
Interior completely filled with -vesicular cells, those near the centre
being the largest. These cclls are somectimes arranged in funnel-
shaped layers, and thus many of the specimens appear to be composed
of a series of hollow cones fitting into each other. Length, from three
inches to two feet ; diameter, three~fourths of an inch to one inch and
& half.

The long, slender specimens are often very much and irregularly
curved.

Locality and formation.—Abundant in the corniferous limestone in
the Townships of Seneca, Cayugs, Oneida, Walpole, Wainfleet, and
Humberstone.

CxystIrEYLLUM GRANDIs P—(Billings).

This speciesiis very large, turbinate, more or less curved, and
enveloped in a thin wrinkled epitheca. Cup deep bell-shaped, either
stristed with-the rudimentary radiating septa, or consisting of an
uniform surface of the small depressed convex cellular elevations.
The growth appears to have been intermittent, or by the formation
of successive layers of cells upon the innzr surface of the cup, and
consequently in longitudinal sections the substance of the whole
mass is seen to be arranged in a series of funnel shaped strata, placed
one within another. The separation between the layers is much
wore distinet in some specimens than in others.

Theré are fragments of this species in the collection of the Geolo-
gical Survc,; of Canada, five inches in diameter ; and one speciuen,
still lying in the rock, is known which is three feet long.

This species has been referred to C. vesiculosum, (Goldfuss,) but
is a much Jarger form. I do not feel satisfied that it is distinct from
‘C. Senecaense. In structure it closely resembles that species; but,
«on the other hand, the young specimens suddevly expand to a diame-
ter of from two to three inches or more, at a length of three or four
inches, while the young of the former, of the same length, are not
more than one fourtb that thickness. It may be that materials can
be procured to connect all the forms into one very variable species.

Locality and Formation.—~Lot No, 6, con. 1, Wainfleet.
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CystipEYLLUM AMERTOANUM:—(Edwards and Haime).

C. AuericaNuM.—(Edwards and Haime,) Polypiers Fossiles, p. 464.

C. Cxrivpricom.—(Hall,) Geology of New York, part 4, p. 209, No.
48, fig. 1, 2.

Elongated, straight, or curved, enveloped in a thin epitheca;
surface usually with numerous sharp and prominent folds, sometimes.
smooth. Cup moderately deep, and in the large specimens rounded
in the bottom, feebly marked on the sides with the septal furrows;
internal structure uniformly vesicular, the cells near the outside
being from half a line to one line and a half wide, and somewhat
larger in the centre. Length from one to six inches ; diameter from
three-fourths of an inch to three inches.

This species is exceedingly variable in form. The specimens are
straight, gently or abruptly curved.

Grenus HarmeorrYLLUM.—(Billings.)

Corallum aggregate, consisting of colonies of long slender sub-
parallel corallites, united laterally by periodical expansions of the cup.
Internal structure of vesicular diaphragms, as in the genus Michelinia;
radiating septa rudimentary.

This genus differs from Mickelinia in having no pores in the outer
walls; and from Cystzplcyllum in having the interior filled with cells,
which are most prominent in the centre of the tubes, and curve
downwards as they reach the margin.

It.is dedicated to.the late Jules Haime, one of the authors of that
excellent work, Polypiers Fossiles des Terrains Paleoziques.

HAIMEOPHYLLUM ORDINATUM.—(Billings.)

Corallum forming large sub-globular or flat hemispheric masses’;
average diameter of the corallites in the constricted portions one line
and a . half to two lines, and of the expansions two and a half to three
and a half lines. The epitheca, where it can ‘be seen between the
€xpansions, is more or less distinctly marked' with the longitudinal
séptal striee. There appears to be about forty internal striz. The
expansions which connect the corallites are periodical, or occur atthe
same level in all the individuals at distances of from one to. three
lines.
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There are some specimens in which the expansions occur at inter-
vals of less than one line, and they are even so close together that

rd
Fig. 29. Haimeophyllum ordinatum.

the coral appears at first sight to be a large sub-globular mass of
concentric lamine. I do not at present think these can be separated
a8 & distinet species from those With expansions one or two lines
distant.

Locality and Formation.—Township of Walpole. Coiniferous
limestone.

NOTE ON THE OCCURRENCE OF ASAPHUS MEGISTOS IN
CANADIAN ROCKS, WITH ADDITIONAL REMARKS ON
ASAPHUS HINCKSII.

BY E. J. CHAPMANL,
PROPESSOR OF MINERALOGY AND GEOLOGY, UNIVERSITY COLLEGE, TORONTO.

In the last No. of the Canadian Journal we published a brief
description of a new species of Asaplius, 4. Hinclsii—the fourth
species of that genus recognised in the Lower-Silurian rocks of Canada.
Mr. Billings, of the Greological Survey, has subsequently had the kind-
ness to place in our hands, for examination; a specimen of a trilobite
discovered some time ago in the Trenton Limestone of Cobourg, C.W.,
by Mr. J. F. Smith of Toronto. This species, as suggested by Mr.
Billings, praves to be identical with the 4. megistos. (of Prof. Locke)
from the Trenton Limestone of Ohio. Still more recently, Sir
William Logan has kindly lent us & second example of the same
species, discovered-at Cobourg, and presented. to him by — Blackwell,
Esq. These examples differ from the figure given by Prof. Locke
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(Transnctions of the Association of American Geologists and Natural-
ists : Boston, 1843), chiefly in the more acute outline of the head-
shield, and in the development of the glabella. The latter character,
however, in the genus Asaphus, is so indefinite and irregular as to be
of little importance ; and the agreement between the two forms, in all
essential characters, is too close to admit of their separation. On
comparing these examples with various fragmentary specimens in our
possession, we have reason to * lieve that 4. megistos occurs in the:
Trenton Limestone of other parts of Canada, as well as in that of
Cobourg. As we propose shortly to publish a figure and revised
description of this species in a detailed Monograph on the genus
Asaphus as occurring in Canada, we will merely state, at-present, that
A. meyistos is distinguished from other species, by the possession of a
smooth pygidium, coupled with the presence of short narrow horns at
the posterior angles of its head-shield. Apart from the horns, it
much resembles in its general aspect the well known Asaphus platy-
cephalus. The branches of the facial suture, as in the latter form
and other species of the same type, meet in a well defined point close
to the anterior margin of the head-shield.

In the specimen discovered by Mr. Blackwell, we find some of the
pleurse broken away, and the stone retaining a sharp impression of the
under side of these. In this impression there occurs on each pleura,
near the end and close to the upper margin (exactly as in 4. Hincksii =
Canadian Journal, vol. iv., page 3), a single deep and oblique pit,
somewhat triangular in form, and with the deeper part towards the
posterior extremity of the body. These peculiar cavities are situated
just where the under part.of the shell orits incurved portion termi-
nates. This we have verified by actual observation. One would
naturally expect to find a projecting point.or tuberele at the spots in
question, but we have failed to detect anything of the kind. On the
contrary, there appears to be a hollow space or cavity at these places,
filled with the substance of the .enclosing rock. Hence the pits or
indentations must have been made by (or moulded upon) some soft
or perishable organ ; and this seems the more probable, 4s the pleure
have anteriorly a broad and flattened surface, admitting—as shown by
one of the specimens which is partially rolled up—of very complete
imbrication, and: yet no trace of a cavity or corresponding mark of any
kind is to be seen on these surfaces. At the same time, it must be
observed that similar .cavities .occur in: the impression of . the-head-
shield,.one on each side, near the posterior-angles ; and in the specimen
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discovered by Mr. Blackwell, a small spine of a somewhat lighter
color than the other portions of the shell, is seen to pass into these.
The faculty of imbrication seems, however, to be incompatible with
the existence of hard spines on the under sides of the pleurae; more
especially as no trace of a short longitudinal groove or other depression
occurs on their upper surfaces, against which, during imbrication, the
spines must have been pressed. As the peculiar pit-marks here
described, do mot appear to have been previously noticed on any
example of a trilobite, we are induced to call attention to them in the
hope that further light may be thrown upon their occurrence by the
observations of other paleontologists.

We have arranged in the following table the five Canadian species
of Asaphus discovered up to this time. Only two forms, it will be
observed, occupy the same division ; and, in these, the opposite
characters of the pleura are alone sufficient to establish a distinction
of species.

Pygidium smooth: Pygidium furrowed :

Head-angles A. platycephalus, Stokes. . .
more or less rounded, | A. Hincksii, Chapman, 4. Halli, Chapman.

Head-angles

terminating in horns. A. megistos, Locke. A, Canadensis, Chapman.

The horned species of the genus Asaphus fall naturally into two
groups: in one of which, the horns are broad and flat; and, in the
other, thin and cylindrical. The recognised Canadian examples
belong to the latter type—a type ‘apparently unknown amongst the
European species. Hall’s dsaphus Barrandi, on the other hand, is an
American example of the first type.

REVIEWS.

CrANIA BRITANNICA ; Delineations and descriptions of the skulls of
the early inkabitant? of the British Islands, together with notices of
their other remains. By JosEpd BarnNarp Davrs, M. R, C. 8. E.,
and Joun TuyurNaMm, M. D. Decade III. London: Taylor &
Franeis, 1858. ) )
Another fasiculus-of this important contribution o the physical

ethnology of the British Islands, has come to hand ; and amply sus«
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tains the character established by the previous decades., Any critical
analysis even of the separate sections of the work, however, must be
reserved il its completion; as, owing to the simultaneous issue of
the chapters or sections devoted to the several divisions of the sub-
ject, no part of it is yet presented in such a form as fully to develope
the authors’ views. This is the more apparent from the fact that
they have to collect their data as the work proceeds ; and, in the
fasiculus just issued, “ assistance in the way of additional specimens
is still particularly desired—a number of both ancient and modern
skulls being of the utmost importance for study and selection.” The
authors are, in truth, confessedly even now accumulating the requisite
materials, and the trustworthy evidence, on which any final opinion
is to be based, either by themselves or others; and they not only
withhold their verdict, but delay even the process of induction, until
all the proofs are before them. It might, indeed, be a matter of no
little interest could we ascertain all the varied phases of opinion
through which their minds have passed, since a work was begun
which, to them, as well as to their readers, gradually discloses such
selected evidence in relation to the physical ethnology of the British
Xsles. 'Writing in 1856, Mr. Davis remarks, in the address to the
subscribers appended to the first Decade: ¢ To give worth to any
deductions which may arise from a general survey of the series of
Crania submitted to examination, or to any dissertational matter
connected with the inguiry, or growing out of it, a necessity exists
for first allowing the greater part of the evidence to be unfolded
before both writer and reader. Probably such deductive matter
may never be very elaborate, although as precise and complete as the
light to be:derived from the tomb admits ; still its proper place will
be at the approaching termination of the work, to accompany the
fifth and sixth Decades.” This was written in March, 1856, at
which date it was further stated that: “ Such arrangements have
been made, as, it is expected, will lead to the issue of a Decade every
six months till the work is finished.” Had such proved to be the
case, we should. now have the sixth instead of the third Decade ; but
the delays in such a work are equally unforeseen and inevitable, and
it can scarcely admit of question that the materials accumulated
during the period thus éxtended will amply atone for the slow pro-
gress of the work towards completion. To the subscribers this will
be an unalloyed. gain, but to one of the authors, Joseph Barnard
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Davis, on'whom we believe the entire risk and cost of the work
devolves, it will be a source of considerable additional expenditure,
as he finds- himself necessitated, in his-enthusiastic development of
the subject, to be more copious in:the text, and more profuse in the
illustrations, than was-at first contemplated, or than economic con-
siderations will very well justify.

Meanwhile we extract,, from the present Decade, some incidental
remarks on the artificial modifications of cranial development, both
in American, and in the primitive British races, suggested—in part
atb least,—by a.paper previously published in this Journal.

“ Among the American races in general,” says Mr. Davis, “ there
is 8o marked a flatness in the occipital region, that Professor Morton
was induced to regard it as-one of the few typical characters of the
skull belonging to the American nations, and spreading from one
end of the continent to the other:v This position, which is no doubt
founded in truth, must be allowed to be liable to numerous excep-
tions. Yet the crania of Americans figured by Sandifort (Craniuin
Americani Septentrionalis,) and by Milpe Edwards, the latter given
a8 a typical skull (Cuvier's Régne Animal, Race Americaine,) are
both distinguished by a considerable occipital projection. Professor
Daniel Wilson of Toronto, in an able paper (Canadian Journal, vol.
ii., p. 406), has expressed a reasonable doubt whether this occipital
flatness, or great vertical diamete, be properly a universal character
of the American races, and has supported his argument by observa-
tions made upon crania disinterred in Canada, and considered to
have belonged to the Iriquois and Hurons. He has also -given
expression to a.query, which the examination of skulls remarkable
for vertical diameter acd flatness of occiput naturally induces,
whether the American racés may not owe these eranial characters,
in some measure at least, to artificial distortion. That nature has
accorded to many of them a brachycephalic skull, ‘and also that this
feature is 8o marked as to be regarded as a typical character among
the western races may be admitted. Still art has been frequently,
almost generally, called in to heighten this conformation; in a smaller
or greater degree. And it is by no means improbable that its influ-
ence may be perceived among the aboriginal crania of the British
Isles, especially in this greater or less occipital flatness, which is
frequently unsymmetrical.”

In Mr. Davis’s latter remark on aboriginal British érania, he:adopts



REVIEWS—HOW PLANTS .GROW. 145

suggestive observations on the same subject, which occur-in the
article in this Journal, above referred to. The remarks are thus
introduced, in commenting on a passage in Dr. Morton's * Cranis
Americana,” on.forms peculiar to American skulls: ¢Dr. Morton
adds, in describing an unsymmetrical skull, ¢TI had almost omitted
the remark that this irregularity of form is common in, and peculiar
to, American crania.’ The latter remark, however, is far too wide a
generalization. I have repeatedly noted the like unsymmetrical
characteristics in the Brachycephalic crania of the Seottish Barrows,
and it has occurred to my mind, on more than one occasion, whether
such may not furnish an indication of some partial conipression,
dependent, it may be, on the mode of nurture in infancy, having
tended, in their case also, if not to produce, to exaggerate the short
longitudinal diameter, which constitutes one of their most remarkable
characteristics.”’— Canadian Journal, vol ii. p. 426,

It cannot be viewed otherwise than with interest, by the readers
of the Canadian Journal, thus to find observations made on crania
dug up from the Indian graves of our Canadian clearings, reflecting
light on characteristics of the aboriginal Briton, it may be, of many
centuries prior to the Christian era. D. W.

How Plants Grow: A simple Introduction to Structural Botany,
with a popular Flora; or, An Arrangement and Description of
common Plarts, both Wild and Cultivated. By Asa Gray, M.D.
New York : Ivison and Phinney. 1858,

If Botany is not as Tmuch taught in our schools for the young of
both sexes, as we might expect from its attracticns, and might desire
from its lasting and untiring interest, the practical usefulness of many
of its facts, and its valuable effect on the mind, regarded as a means of
cultivating the faculties, the deﬁcxency can no longer be ascribed to
the want of excellent books suited'to every stage in the student’s pro-
gress, and even especially adapted in their choice of illustrations to the
country in which we dwell. Besides the various excellent introductory
works of some of the leading British Botanists, as Lindley, Balfour,
He_nslow, and Henfrey, not here to refer to those prodiced in other
countries, we have from the pen of Professor Gray of Harvard Univer-
sity, a series of books of very remarkable merit, their characteristics
being a thorough knowledge of the subject in all its aspects; judgment
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and skill in the selection and arrangement of materials ; a clear, correct
and very pleasing style, and an abundance of useful illustrations not
repeated or imitated from other works, but drawn generally from nature
by a master hand. The highest work in Dr. Gray’s series has been
longest before the public—has passed through several editions,and has
been highly appreciated in Europe as well as in America—contributing
its full share, with his labours of another kind, to the establishment of
the author’s world-wide reputation as a Botanist of the first class. Two
years ago this was followed by First Lessons in Boiany and Vegetable
Physiology, & work intended as a school book, and as an introduction
to the use of the author’s Manual of the Botzny of the Northern United
States,and which in our higher schools would be found most valuable,but
which, from the fulness, accuracy and judicious arrangement of its
materials, its convenient size, and moderate price, is well fitted for a
text-book for a junior college clids. No sooner was this work issued
than the author appears to have turned his thoughts to:completing his
geries of Botanical instruction by a still more elementary volume.—
This he has given us in the work now under our consideration—and
it is little to say that it is worthy of its predecessors, The dryness
and repulsiveness of elementary treatises often arises from their being
compiled by those who havenot acquaintance with the subject, or strong
interest in it, whilst the most extensive knowledge and warmest love of
any science are the very qualifications for attracting the mere beginner
and offering what is suitable to his wants and capacities. In this little
hook Dr. Gray seems to have brought together just what is adapted to
its object—as much structural botany as is necessary to right ideas of
the nature of plants, and the foundations of classification, as muck
physiology as will be immediately useful, and will create a taste for
further knowledge—and as much of system as.will render its use fam-
iliar, and its utility obvious, leaving difficulties and minute subdivision
for a more advanced stage of progress. The object proposed is to give
knowledge, which every one needs, and open the way to botanical
studies. The object has been accomplished at once effectively and
pleasingly. 'We are persuaded that all real lovers of botanical science,
especially on this continent, will feel grateful to the learned professor,
for assisting to bring its truths within reach of all, and to render the
approach so easy and pleasant to that temple of science, which in his

other works Te has contributed to strengthen and adorn. -
W.
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MISOELLANEOUS,

TESTIMONIAL TO SIR WIILIAM LOGAN.

The citizens of Montreal, soon after Sir William Logan’s return from the Great
Paris Exhibition of 1855, resolved to present to him some enduring mark of their
estimation for the services rendered by him to the Province, by his valuable {abors
in connexion with the Exhibition in the Crystal Palace, London, in 1851 and in
that more recently held at Paris. In both of these, it is well known that the pro-
ductions and industrial resources of Canada were brought into notice in a way
which materially contributed to the beat interests of Canada; and among the
wealthy citizens of Montreal no difficulty was experienced in raising the requisite
funds, Happily, in giving permauent form to this token of esteem, the distin-
guished rank attained by Sir William Logan as a man of science, and his valuable
services as the Provincial Geologist of Canada, have not been overlooked. The
testimonial consists of & maseive silver fountain, designed to illustrate the pale-
ontology of the carboniferous era ; and to symbolise Sir William’s discoveries
among the coal formations, This beautiful and appropriate design rests on a
pedestal of ebony, intended to represent the bed of coal; and on one of its faces
is a plate with the followiog inscription:

In commemoration of
His long and useful services
a8 Provincial Geologist in Canada,
and especially his valuable services in connexion
with the Exhibition of all Nations in
Loundon in 1851, and in Paris
in 1885,
by which he not only obtained for himself higher
honor and
more extended reputation, but largely
contributed in making known
the natoral resources of his hative country
This Testimonial was presented to
SIR WILLIAM E. LOGAN, Knight, F.R:8,, F.G.8,, LL.D.,
by many of the inhabitants of Montreal,
desirous of marking their respect and regard for
one of the most distinguished of their
fellow-citizens,
Montreal, July, 1856,

On the other sides of the pedestal are designs representing the various modes
of vegetable existence from which the deposits of coal have been derived.

The presentation of this beautiful and costly testimonial took place in the Hall
of the Natural History Society of Moutreal. The Hon. George Moffat presided
on the occasion, and the Right Rev. the Tord Bishop of Montreal acted as the
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repregentative of the Commiltee of the subseribers, and, in the name of the citizens,
presented their gift to Sir William Logan, in graceful terms of congratulation
and high respect.

Sir William Logan repliedi—1It is a great satisfaction to me that I should
receive from so many of the inhabitants of my native city so distinguished a mark
of their regard and approbation, and that it should come through the hands of so
eminent and respected a citizen as your Lordship, and in the Hall of the Nutural
History Society, whose mombers have already bestowed on me the highest honor
within their power, If in the Exhibitions of Londonx and Paiis, I was any way
instrumental in extending a knowledge of the material resources of Canada, it

wvas chiefly of those more immediately connected with the geological investigation
with which I am charged. In respect to other materials, my exertions I fear
would have been of little avail, without the practical experience of those asso-
ciated with me in the management of the Canadian contributions. Those exhibi-
tions involved a very practical purpose, and seeing that what may be called
mineral manufactures had extended but little in this country, I rejoiced in the
opportunity offered of placing before the eyes of European judges some of the
results of the Geological Survey, persuaded that although we could not show that
we possessed the skill requisite to give to all our metallic orgs and useful rocks
the various ultimate forms of: which ihey were capable, we: should at least con-
vince the world that Canada contained in her subsoil vast stores of mineral mate-
rials that would hereafter become available for the support of native industry.
The mere specimens exhibited, however, would have been an ineffectual means
of attaining the object, had they not been accompanied by a geological map,
showing that gengraphical distribution of the forinations from which the minerals
were derived—thus making at onee intelligible the position and abundance of
those things of which the specimens merely displayed the nature. Successful,
however, as our geological contribution proved to be, there was one branch of the
subject in which we were deficient : our fossils had not been arranged or described,
and it was, in conseyuence, impossible for us to prove the sequence of our rocks
from their position, except by an assertion that was not disputed. Tam not my-
self a naturalist, to describe fossils. For many years of my life engaged in the
active pursuits of a practical miner for coal, and a practical smelter of copper
from its ores, myconnection with geology relates more to the application of mate-
riais, But X well know the value of fossils as an indispensable means of research,
and unless Canadian fossils are properly. described, Canadians will never thoroughly
understand their own economic minerals, or éven sufficiently know them to pro-
tect themselves from imposition; nor will the study of Canadian minerals enter
into the educational systems of the country. In the form given to the testimonial
which you do me the honor to present to me, it is gratifying to me to observe
typified a discovery which, in my pursuits as practlcal collier, I was so fortunate
as to make, by which.coal and its. associated. fossils were drawn into closer reja-
tion than had ever baun known before. By it the practical researches for coal
were greatly facilitated; and, as a practical collier, I can assure you that it is
only.in aknowlege of the differences that exist between such kind of foeils as
this testimonial indicates, and others of adistinet description of organisms, that
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you have the most certain means of discriminating between the coal of Neweastle
and that of Bowmanville. One pleasing circumstance that attaches to this tes-
timonial is, that amongst those presenting it there are so many engaged in the
practical business pursuits of life. It gives me an assurance that they are
convinced of the usefulness of geological investigations; and I beg to assure
you that, as marking the good will of so many of my fellow-citizens, I shall
always regard it with feelings of satisfaction and pride,

OANADIAN INSTITUTE.
Sxsaion—1858-59.
FIRST ORDINARY MERTING——4ih December, 1858,
JomN Lanatoy, Esq., Vice-President, in the Chair.

L The following Qentlemen, provisionally elected by the Council during the recess,
wers balloted for and declaved duly elected Members :

T. Rrynorps, Esq,, M.D., Brockville, C.W.

J. J. Burrows, Esq., Kingston, C,W.

Rev. J. Warrr, Osgoode, C W.

Rev. W. J. Maoxenzig, Baltimore, O.W.

J. H. Duusie, Esq., C.E, Cobourg, C.W. -
Junior Members :

*C. J. Beraung, Esq., Tribity College, Toronto.
G. T. CarrurHERS, Esq;, “ &
II. The Donations to the Library and Museum received since the last Ordinary
Meeting were announced, The thanks of the Institute were voted to the donors,
and detailed lists, with the donors’ names, were ordered to be inserted in the

Annual Report. )
IIT. The following Papers were réad:

1. By Prof, E.J. Chapman :

“On the alleged discovery of a Conus in the drift of Western. Canada.”
2, By Prof. D. Wilson, LL.D.:

“ On ancient notices of the Beaver in Eurape)

. "SECOND" ORDINARY MEETING—I1th December, 1858..
Jorn' DaneroN, Esq, Vice-President, in thé Chair,
1. The falang‘ Gentlemen were elected Members :
R. 8. Bouomitre, Fsq., Toronto.
@, R, R. CockBury, Esq, M A “:
0. "W, -Conno¥, LLD, L
Snlox J. Dawsoy, ”Esq., Thiée Rivers,”
Juxs Dorraxp, Esq., Toronto.
‘Joszpr Hoanocxs,'Eui o
VOL. 1IV. M
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1L The following Donaiions for the Library were announced, and the thanks of the
Institute voted to the donors:

From Hon. G. Brown, M.P.P.:

Report on the Exploration of. the Country between Lake Superior and the
Red River Settlement 1, vol
From the United States Patent Office, Washington :

United States Patent Office Reports, 1856.

Report on Agriculture, 1. vol,

Reports on Mechanics. 3. vols. .
From Prof. A. D. Bache, Superintendent United States Coast Survey :

Report of the United States Coast Survey for 1856. L Vol.

IIL The following Papers were read:

1. By the Rev. Prof. W. Hincks, F.LS.:

« On Canadian Ornithology.”
2. By F. Asgickinack, Esq.:

“On the Grammatical construction of the Odahwah language.”

1V. The requisite nominations for the ®lection of Office Bearers for the ensuing
year were made, and the Vice-President announced the Annual General Meeting to
be held on the 18th inst., to receive the Report of the Coruncll {o elect the Office
Bearers and Members of Council for the ensuing year, and for other business.

A. H. Armour, Esq., gave notice of a motion, to take .into consideration the
propriety of changing the night of meetmg from Saturday to some other evening.

ANNUAL GENEBAL MEETING—181A December, 1858,
Joax LangroN, Esq, Vice-President, in’ the Chair.
L. The following Gentlemen were elected Members :
Admiral Bayriero, Royal Navy, Honorary Member.
J. F. Surra, Esq, Jun., Tornto.
‘W. G. Betraiss, Esq, CE,
i Jiues THOoRBURX, Esq., M.D., *

II. On the motion of A.H. Armour, Eaq., it wasordered that a circular be sent to
each member of the Institute residing in Toronto, intimating that the proposal to
change the night of meeting from Saturday to another évening will be discnssed at
the meeting on the 8th January, 1859.

IIL. A ballot having been taken for Officers of ‘the Institute for the ensuing year,
the following Gentlemen were duly declared elected, viz. :
President,ccceeececcccesesssass. Hon G. W, Arrax, M.LC.,,

1st. Vice-President,cecececacessso. . Jouy Lanoron, M.A,,

2nd. Vice-President,. .c.cecevusess.Prof. D. Witsow, LL.D.,

8rd. Vice-President,.cecceeeeeeuqeRev. Prof. W. Hincxs, F.LS,,
Treasurer, «eevvveeeseonsesess.D; Crawrorp, Esq,
Corresponding Secretary,. . ......Prof. J. B. Caxzrnaax, M.A,,
Recording Secretary... . .« oo JTHOMAS. HENNING., Eoq,,
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CUTRIOTy covessiorsnnncnasasnsed. F.Surre, Esq.,
Librarian, ceeveesceernoesees.. Prof H. H. Cporr, D.CL;,
Coungcil,, vesamesnossononasssss Profi E. J. CHARMAN,

“ 7 evesesessssesssssescsProf. G. T. Kinasron, M.A.,

@ eieeecssssssecsccesess WILLIAM Hay, Eiq.,
wteeacssctssacasecess PATRICK FRERLAND, Eoqy
ceeeessnssescsccesces ANDRXW Russyiy, Esg, .
woesesssescsnssessess.SANDFORD FLEMING, Esq..

IV. 1t wasmoved by F. W. Cumberland, Esq., seconded by A. H. Armour, Esq,,
and unanimously adopted:.

That the thanks-of the Insiitute be tendered to the President and Vice-Presi-
dents, and members of- the Council for their valuable services during the past year.

V. The Report of thé Council for the year 1857-58, was thén read and adopted :
ANNUAL REPORT OF THE COUNCIL, FOR 1858,

&

The Council of the Canadian Institute, at.the-expiration of their term of office
have ihe honor to present the following Report upon the progress of the Institute
during the past year.

The number of members has gone on steadily increasing, the total number on
the hooks on the 3Cth of November being 650.

Total number of Members.at commencement of Session 1857-8. ... 614
New Members elocted during-Session 185T-8 ceveccsecceea. 45 )
“ “ by Council during recess «vee.voeeeae 7} .

——

666
Deduct left the Province or withdrawn. «ceeeeceeeee 16

Total, 30th November, 1858 .....c00.. 850

Composed of—Honorary Members....cecerecrscaccsce.s 4
Life Members «v.ceececececccscscccsvons 36
Corresponding Members ..c..cceeeveeess B

JuniorMembem.}....................... 24
Members c..cuieeeecceraceisevasconsana. B8
-— 850

The following is a list of the various books added.io.the Library by purehue
oc otherwise, during the year:

BOOXS PORCHASED:
Books marked (°®) are in parts, or unbound.

Tu 3gold’s Tracts on Hydraulicheeeeeesessraeseesonansessaee T
TredgoldonCltpenh'y T AR PP §
Nicholson's Operative Mechanic: Vols. 1 a0d 2.cceenvereeciecees 2
Tumbuﬂ'ssmgihof TxmberoooqQnQQQOQ..QQ.O.Q.‘-..‘.v.Qo..Q 1
Smeaton Clﬂlhgingenng....................n..n..n.g.. 1
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Vorst

History of the Indian Tribes of North.America ;- with Biographical
Sketchesand Anecdotes of the.principal Chiefs, By Thomas L.
MecKenny and James Hall Mioiiiiiiiivinciviaiaveceisaniis 8

Descriptive Catalogue of the Osteological Series- contained in the
Museum of the.Royal College .of. Surgeons of England. Vols,
18082 souveeeoceoncsnssacccanssastsderesacaidosansrae

Siluria. .By Sir Roderick Impey. Murchison, &c.,-&e, Veol. 1......

Collected Works of Dugald Stewart, Vol 10 covvievisercsorans

Encyclopedia Britannica. Eighth Edition. Vols. 14-16 ...i......

Herodotus, By G. Rawlinson. Vols. 1 and 2...cveievencnnacnss

Carlyle’s Frederick the Great. Vols. 1and 2:cceceaciencivanenes

Westminster Review, 1856 and 1857 ceceseevecscecncaneacacane

Edinburgh Review, 1856 and 1837 ..ceceerteccasencecracnteans

London Quarterly Review, 18537 .evcevecertccecorocsancaacanns

Blackwood’'s Magazine, 1857 . .ecvveececettocecsoccainccnncans

North British Review, 1856 and 18567 ceoe voverracsneccnocsae

Journal of Education for Upper meada, 1857 ciecenenconcracenns

Jouinal de I’ Instruction Publique.” "Vol. 1. 1857 vevevevnnnnnnn

Hunt’s Merchants’ Magazine, July—Dec, 1857: Jan.—Jupe, 1852

Journal of the Franklin Institute. July——December, 1857 ....... .

Canadian Merchants’ Magazine.” Vol. 1 tecvcececncececnrnnnacnn

Silliman’s Journal. Vol 24; July—November, 1857. Vol. 25;
January—June, 1858 ... cciectecitirsacicocicieiiocinaans

Journal of the Society of Arts. Vol. 8 «iicaeisnsscnioncacnanes '

Civil Engineers’ and Architects’ Journal.. Vol, 20. 1857 ........

The Art Journal, 1857 ce.eerereenntoriestaciotseccincsiasoces

The Athenzeum, 1855 and 1857; and 1st Vol, 1858 ....ccavueuya.s

The Builder. Vole. 11 80d 15 civeiieniniiaiieasasccanccnacans

Tlustrated' London News., July—Dec., 1857 ; Jan.—~June, 1858 ..,

Mining Journal, 1857 cuveeeereeesseereecseceeasieseennnnsnnas

Artizan, 1857 ceeeececercervessescsassiossesoccccssncascnsns

$l.~»—-mpwu.—r—lw N e N R I S LI I U

DONATIONS OF BOOKS TO THE LIBRARY.

From the Hox. J. M. Bnonném, Washington, per. 4. H Armour, Esq,
Pamt'()ﬂice Reports, 1856. Mechanics, Vols. 1,2,a0d 3 vevvenveecaans

Agriculture «c.ecveceiesnacccassasanns “oes

Report of the Commercial Relations of the United States Wlth all Foreign
Nations. Vol 4 cceeieceioretiacretseasacacsstecsseonenonaaanes
CommercxalRelatlons. Part II. Tariffs, Vol.2 ceceveencencevencanens
— Part TIT. Returns. Vol 4 ........ ...... sovee

Exploratlons for-a Railroad Route from the-Mississippi River to the Pacific
Ocean: Vols. 2, 8, 4; 5-[two], 8 [two],and 7 teceveaveancininnnaas

Reports-of -the “Ynited States and Mexican Boundary Survey. Vol.1.....,
Report of the Muhtary Commissioners to the'European Seat of War, in 1855
and-1836. By Oapt: G B, McClellan; US.A. ivciveneicreoctnanass
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Vi
Navy Register, United States, 1858 «vv . vevnerneenrensenesnsnerncseses 1%
Army Register, “ I858 toueeliinronnencecnsnss srosnnssaes 1%

From the Hon. S1r J. B.-RovinsoN, Barr,, Chief Justice of Upper Canada.
Agassiz’s Contributions to the Natural History of the United States, Vols.

1800 2 t0uirientsneronteoctonetcssaccoscocsssssnssesaassassans

R3]

From the CLerx oF THE HoOUSE oF ASSEMBLY.

Maps appended to the Report of the Commissioners of Crown Lands, included
in Appendix No. 25. Vol. 16. No. 5,1857. Appendices 1, 7, 8, 9,

3 1867...... D T T L LT T T YRR PPN
Trade and Navigation, 1857 ..... Geeeserenciocioctccscsnrcssssssranas
Flans appended to the Geological Reports, 1857 «vveeceacsosecccosaans
Journals of the Legislative Assembly. Vol 16. PartI. 1858..4........
“ Part IT, 1858 c0cceunas
Statutes of Canada, 1858 seviecerrsvssesssacssessiocasacssassscaceans

From Crossy, Nicaors & Co., Publishers, Boston.

American AImanac for 1858, ..ceviaceieisrcsecroocccctanrcoccracseons
Mabel Vauglian «uveueeeseieesestsesioacssssesaccsossassassssasesses 1

IR B R

P

From J. F. Surrs, Eaq., Jun., Toronto.
Deseriptive Guide to the Museum of Prachcal Geology, London ceveseseaee 1*
The Hindostanee Interprefer .oeeeveeeosoescssecassossanstossonssecass 1¢

From Recents of University of the State of New York.
Documéats relative to the Colonial History of the State, &e. Vol 10.... 1
Census of the State of New York, 1850.cccceccecsascaccssscessssssosei 1

From the PROVINCIAL SECRETARY.

Relations dés Jésuites contenant ce qui s'est passé de plus remarquable dans
les Missions des Péres de la Compagnie de Jésus..eeeeann.s eiseveess 8%

From the Ustversity or MicHIGAN,
Catalogue of*Students and Officers of the University of Michigan, 1858.... 1%
From Tar Hox. Grorce Browy, .M.P.P.

Logau’s Geological Survey, 1858—1856.c.0euusensrsectsscrtceciansenes 1%
Plans of various Lakes and Rivers, between Lake Huron and the River
Ottawa, to accompany above Reports...cceeiesececeaceccans ceeeses 1

From A. Russerr, Esq., Assistant Commissioner Crown Land Department.
Do. do. aspresented by Mr. Brown ..veeseeocessccasserscnvases 2
From H. G. Bonx, Esq., London, per 4. H, Armour, Esq.
England under the Stuarts, Vols. 1, 2,a0d 8 .......... Historical Library 3
Burke’s Speeches. Vols.1and 2 ..... cesssscesecssass. Dritish Classics
De Foe's Works ; Duncan C‘ampbe!l ‘Voyage round the World “ 1
Wright's Provincial Dictionary. Vol 1, A—F; Vol. 2, @—Z. Philological
Library
Lamarting’s Restoration of the French Monarchy. Vols. 1, 2, 8, and 4.
Standard Library 4

o

(5]
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Foster's Critical Easays. VoL2....veceverencecccvenes “
Fostel‘iml; Thoug'htl; &c‘.vocnhsbo.b‘\yhtobcoco0.00000 “
Luther's Table-Talk; by A, Chaliners ...cceceeceveses “
Sturm’s Morning Communings «..eceeevessssassscsenes “
Charles II. and James II, Carrel, Fox, and Lonsdale . ... “
Mantell's Wonders of Geology, &c. . Vols. 1 and 2.. .... Scientific Inbrary
Carpenter's Zoology. Vols. 1and 2 .....ccoeevececacs

Manual of Technical Analysisi' Bolley and Paul ........ “
Indexof Dates. A—J,. Vol.1. By J. W.Rosse ...... “
Piiny's Natural History, Vol 8.c00eeeeeeececes ooees Classieal Library
Sirabo. By Falconer and Hamilton, VoL 8 ...cceeee. “
Aristotle’s Metaphysics, with Analysis, &c. .coeceeecenees “

Pettigrew’s Collection of Epitaphs ....cceevseeeseseso.. Antiquarian Lib,
Polyglot of Foreign Proverbs «...coceeseeeceicsncaans «

Hegel's-Philosophy of History .vsvscceseseossssesssssoPhilosophieal Lib,
Stuart’s Antiquities of Athens......c.oveereeeeesssas Jllustrated Libeary

Pope’s Homer's Odyasey. Dengns by Flaxman cee sees “

Iliad. ceeeenen “

Life and Letters, Osrruthers.......... “
The Holy Land. Lord Lindsay eeeesacece cevoacecae s
Tales of the Genii. IMustrated....cceeesecosceacseass “
Nineveéh and its Palaces. Bonomi .eee.ceessencccscncs “
Pottery and Poreelain. Bohn....cececeeerenessosssas i

The Bibliographer's Manual of Esglish Literatare. By W. T. Lowndes:
MI..O. 200000000000 00000000T00000ceeIneinsstceesoerecssnite
Lion Hunting and Sporting Life in Algeria. By Jules Gerard .o.cceveeeee
‘Washington Irving’s Life of G. Washiogton., Vol.4.cecivericaencccsaacs
Philosophy of Temperance and Total Abstinence. By W. B. Carpenter, M.D.
From Leoxarp Scorr & Co., New York, per A. H. Armour, Esg.
Edinburgh, Westminster, 2jorth British, und Quarterly Reviews for 1858.¢
Blackwood's Magazine for 1858.*
From G. D, Gisg, Esq,, M.D,, Londor, England.
Presidents’ Anniversary Addresses delivered before the-Geological Bociety of
London, friom 1546 to 1857 (the years 1847 and 1851 exoepted). .. ..es
From the Author, A Mrupen or TBE PaRss,
The Hand-Book of Toronto, 1858 «ceececesersccsasssossesssssscscncens
From Hox. East Innia Company, London.
Maguetical and Meteorological Observations, Bombay. Years 1854, ’55, '56.
From A, & C. Buack, Publishers, per J. C. Geikie, Esq.
The Student’s Manual of Geology. Jukes c.cceeeeceeacecarencarocronss
Elements of Mineralogy. Nicol cuceeaerseioscsccccncsssrcsasacssecdon
Review of the Progrm of Mathematical Seience in more recénttimes. Forbes
From the Soeieties,
Transactions of the'Royal Society of Edinburgh, Vol. XXT, Part'4,Sesslon

1856-7.Q.'QQ"A't.‘loo'.o"...".‘...00'.'0'.0000.0.0'.co.o..‘

)
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Vois,

Proceedings of the Royal Society of Edinburgh. Session 1856-7....0.ve.. 1%
Traneactions of the Academy of Science of St. Louis, 1858, Vol. L. No. 2.. 1*
Proceedings of the Essex Institute, Salem, Massachusetts, Vol. I. 1848 to

1858; and Vol IL Part 1, 1856 to 1857..... ceceteeettesectcsireass ¥
Proceedings of the Sociéty of Antiquaries of Scotland. 76th Session, 1855—

88, Vol IL Part 2.c0e0ccetecesscctssscciosccseacsasecssnncece 1*
Oatalogue of the Antiquities of Stone, Earthen, aud Vegetable Materials in

the museum of the Royal Irish Academy. By W.-R. Wilde, M.R.LA.,

Secretary of Foreign Correspondence.....voeeeeceoaasonsasessoeess 1¥
Bulletin de 1a Société Géologiqne de France. Tome treizidme. Feuilles,

8749 (21 Avril, 16 Juin, 1858).....0uvieineeiicraicneiienineen, 1%
Do. Feuillés, 19-23 (16 Déc, 1858, 19 Janv, 1857) veuvreneerencenrnnaees 1¥
Do, « 50—56(7—14Sept. 1856).uerraceraciantiecciaisneccancn, 19
Report General Committee of Mechanics’ Institute, Toronto, endmg May 3td,

1808 coeeecenecercessrantonsassscescesesscscosacsscscassvassses 1¥
Catalogue of Books in Library of ditto ....oveevereessoccracsorcoceens 1®
Address to Co. of Simcoe Meehamcs Institute, Barrie, by J. Ardagh, M.D. 1*
Report, 4th Annual, Trinity College Literary Institnfe.o.eeeeecscecacssess 1*
Report on thé SBewerage of Chicago, from the Board of Commissioners...... 1*
Dynamics-of the Miesissippi; from the Néw Orleans Academy of Sciences.. 1*
Annual Address, 1856, New Orleans Academy of Sciences ..o..eoeueeeee. 1*
Report of Special Committee, on the subject of a Geological and Scientific

Survey.of the State of Louisianh..e..evssecess.vocotcsocsocenees 1
Sketch of Gieneral Jackson, by himself. .cecveevecsscccaccocrecscososses 1%
Journal of the Franklin Irstitute. .ceoeeeiaeasercsceccsecscacosscanssss 12%
ATHZAN «00aeiionanotascsoorosssocasonrssscossccsscessassssasssese 12%
Journal of the Society of Arts, 2808 coceeeaveccecersrocaienscrveacce ¥
Silliman’s American JOUINAL, <. veeveeecenceasorarrccssesccnsancacases 6%
Canadia.an\tumlmtandGeologut ..... B PP 14
Queen’s Bench Reports...o.coveesresnseasasrses saseccsrocscascroses 10%
UpperCmadaBeporu,No'l A2 PRSP L4
Boston Nitural History Society. Pages 27810 400.c....c.vcuseero..In sheéts
The Atlantis, Nos, 1and 2, January dnd July, 1858..c.000ie coveeerie. 2%
Journal of the Geologieal Society of Dablin. Vol. VIL Part6........cc. 1%

Plate8 8anA 9 coevcecveisssvecehosssceses sesassccassons 2plntes.
Do. Vol. VIIL, Part.liceececcioiccscccsccscsassosscivoscocsacseascas 1¥
Proceedings of the Dublin Natural History Society. Session 1855-6........ 1*
The Geclogist, 8 Monthly Magazine. J. S, Mackay, F.G.S............. eee 1%

Fyom Sorxzixrxvext or Evvcariox, Upper Casiadd.

Joumnal of Education. Two 8etS..ce.eesecescsiosascrssanionioisncses 24%
From Publisher, Jorx Lovir, Eeq., Montredl.

Nova Britannica, or British North- America, A Lecture by A. Morris, M. A,

AGVOCATR. ceeesrasasscerssorcsssssssasssasserrscrssasssonne e o0 1®

Prof. Heory Y. Hind's Maps of Valley of Red River, Northof 49th parallel,
to aceompany the Report of the Exploring Expedition, 1857..cc0cc00es 2

v
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Yozs,

From Mz. B. Quastron, Zondon,. England.
Catalogue Raisonné covvoeveretecacrsrocarsansnoncses tesesesisssesges 2V
USENOWN, .

Proceedings of . the Dedication of Plummer Hall, Salem ...ieceenecneaaas. I*
Report of Public Meeting of Delegates, Toronto, 14th :April, 1858, Protec-

tion of Canadian Industry....ceceeeiecsecscvsesecescccvacocsaess 1¥

From Tromas Brrrr, Esq.
A Treatise on Light, Vision and Colours....cecestececosssssccecnnconsss 1%
From StpErINTENDENT oF Epuoarion, Lower Canada.

Report on Education, Year 1856..ccceceecesacescccsosscesasssacscacses 1%
Mémoire sur In Plante Gin-Seng de Tartarie «cceeveeececiecancans cesess 1%
Journal of Education, Lower Canada......... ceserene teesessassrrassss 12%
Journal de I'Instruction Publique, Bas Canada.‘. teessaestaerecatansiaces 12¥

DONATIONS TO THE MUSEUM,
From a Member Anonymous.
A Curious Bird’s Nest, from Neighbourkiood of Caleutta, eesseesecrareesas 1
From C. Ravkiy, Esq, per A. Russell, Esq, A.C.C;L.D.

A piece of Elastic Sandstone from Delhi...veieevereeiaiieiarcsseraases 1
From Masor LacHLAN, Cincinnati, Qhio.
Horned Frog from Californis..cveecescssecrseceanes eeessccssestaness 1

Box of Minerals, and other .objects, with descriptive Catalogue...... 60, parcels
Fyom J. F. Suirn, Esq., Jr., of Toronto.
Piece of Fossil Bone, from the Collection of the late Dr. Buckland...... o 1
A piece of the Atlantic ‘Cable. Newell & Co., Manufacturers, Birkenhead.. 1
Eighteen Specimens of Shells from the Chalk of Kent and' Sussex, England., 18
From A. McDoxaip, Esq., Glengarry, C. W.
Copper Penny Piece, with Globe on Reverse....coccecevccrcseccsaccasss 1
From A, H. Arxour, Esq, Toronto.
Several Geological Specimens from shores of Lakes Superior and Huron, in all 10
From J. Davipson. Esq; per A, H, Armour, Esq.
Several Specimens of Copper Ore and other Minerals from Bruce.Mines, in all 30
From.C. Unwix, Esq., Zoronto.
Loow’s Eggs, Two, from Gull Lake, Canada West.ieeuereiasoneoncaccaes .2

COMMUNICATIONS,

The subjoined list contains the titles of the various Papers read at the ordinary
meetings of the Session, 1857-8:

Sir W. Logan, F.R.S.—“On the Relative Dates of various JIutrusive Rocks
cutting the Laurentine Series in Canada West” 5th Dec., 1857.

B. O'Hara, Esq—*On a new form of Propelling Power for Steamships” 5th
Dec., 1857. " : :

Prof. Wilson, LL.D.—“On some Ethnographic Phasés of Conchology.” &th
Dec., 1851%.



ANNUAL.REPORT OF THE COUNCIL, 157

Rev. Prof. W. Hincks, F.L.S.—“Notices respecting the Flora of Western
Canada, especially the Neighbourhood of Toronto.,” 12th Dec., 1857,

Rev. J. McCaul, LL.D,—“Notes on Ancient Inscriptions found in Britain.”
12th Dec., 1857.

Prof. J. B. Cherriman, M. A.—* On the Pythagorean Proposition.” 19th Dec., 1857,

Prof. Kingston, M.A.—% On Reducing Mean Temperatures,” 19th Dee,, 1857,

‘The Hon, The Chief Justice Draper, C.B.—Annual Address. 9th Jan. 1858,

Prof. Croft, D.C.L.—* On the Oxidation of Arsenious Acid.” 0th Jan., 1858,

F. Assickenack.—*“On the Legends of the Ottawa Indians.” 9th January, 1858,

Prof. Kingston, M.A.— Meteorology.” 9th January, 1858.

Prof. Chapman.—* On the Assaying of Coals by the Blow Pipe, with remarks
on.Blow Pipe Examinations in General.” 16th Jauuary, 1858,

Rev. Prof. Hincks, F.L.S.—* Notice respecting a Collection of Mazatlan Shells
recently obtained by the University of Toronto.” 16th January, 1858.

Prof. Wilson, LL.D.—* Notes on the American Cranial Type.” 23vd Jan., 1858.

Prof Kingston, M.A.—* Annual Meteorological Report” 23rd January, 1858,

Thos, Hector, C.E.—*“Scale for Computation of Areas of Irregular Figures,”
80th January, 1858.

Col. Baron de Rottenburg, C.B.—* Observations made at Toronto on Solar Spots
in the month of January, 18568.” 30th January, 1858.

Prof. Croft. D.C.L.—* Oa the Purification of Sulphuric Acid for Toxicological
Investigations.” 80th January, 1858.
8. Fleming, C.E—*On a Method of Launching Large Vessels.” 80th January,
1858. :

Rev. J. McCaul, LL.D.—On Latin Inscriptions found in Great Britain” 6th
February, 1858. .

8.Fleming, 0.E.—* Note on an improved kind of Rail. 18th February, 1858.

Prof. Henry, LL.D.—* Application of Acoustics to Public Buildings, as illus-
trated in the Lecture Room of the Smithsonian Institution at Washington,” 13th
February, 1858.

Prof. J. B. Cherriman, M.A.—Description of the Observatory at St, Martin’s.”
By Dr. Smallwood. 20th February, 1858.

Col. Baron de Rottenburg, 0.B.—“ Some Astronomical Notes.” 20th Feb., 1858.

Rev. Prof. Kendall, B.A.—* Geometrical Notes.” 20th February, 1858..

A. Coulon, C.E.—*oad and Railway Calculations,” 27th February, 1858

Prof. J. B, Cherriman, M.A.—*“On Climatology.” By Prof. Henry. 27th
February, 1858.

J. Hudson, Esq— A Plan for Laying down the Atlantic Cable by means of a
Buoy.” 27th February, 1858.

Prof, Wilsop, LL.D.—¢On the True Value of the Colon as a Mark of Punctua-
tion.” 27th February, 1858.
. Rev. D. Inglis, M.A.—“ On the Relation of Quantity to the Asthetio
Sentiment.” 6th March, 1858.

Rev. Prof. Hincks, F.L.S.—* Considerations respecting Anomalies of Vegetable
Structure, their causes, scientific importance, proper arrangement, and some of the .
conclusions derived from them, or supported by them,” 6th March, 1858.
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Prof, Hind, M.A.—*On Ancient Lake Ridges and Beaches in the Valley of the
Red River.” 18th March, 1858,

Prof. T. Sterry Hunt—* Considerations on the Theory of Igneous Rocks and
Volcanoes,” 12th March, 1858,

-Ool. Baron de Rottenburg, C.B—* Remarks on the Spots now visible on the
Sun’s Disc.” 13th March, 1858,

Rev. Prof. Hincks, F.L.8.—%On the Classification of Mammalia.” 20th Mnrcb,
1868.

Prof. Chapman.—*On & New Trilobite from Capadian Rocks, with some addi-
tional Remarks on Asaphus Canadensis,” 20th March, 1858.

Prof. Croft, D.C.L—* On some Compounds of Palladium.” 20th March, 1838,

Rev. J. McCaul, LLD.~“On Roman Military and Naval Epitaphs,” 27th
March, 1858. .

T. Henning, Esq.—* Inquiry into the means of rendering our Educational Systen
applicable to the social condition of large Citica, 27th March, 1858,

Rev. Prof. Young, M. A.—* On the Ympossibility of Representing by Algebraical
Functionsthe Roots of Equations of ahigher order than the fourth.” 10th April, 1858,

F. W. Cumberland, O.E.— Some Notes on the Paper read by Mr. Henning
on our Educational System.” 10th April, 1858,

F. W. Cumberland, O.E-—*Notés on the Course of tbe Western 'l‘rude
Eastward, to the Atlantic.” 17th April, 1858,

Yhe Council subihit the Reports laid before them by the Editing Committee,
and the Treasurer and Auditors:

REPORT OF THE EDITING COMMITTEE.

The Editing Committee beg to Report the completion of the third volume of
the Canadian Journal, in accordance with the priticiples adopted by the Council
of the Canadian Institute, after mature consideration, when it was resolved -to
bring the former seriés to & close. The continued-suceess of the Toursal is sach,
they believe, as amply to justify the decision of the Council, presented in their
Annual Report for 1855,in acootdance with which it has since been conducted, in
its new form, as a Provincial medium for original Scientific and Literary Ar-
ticles, and an embodiment of the proceedings of thé Inititute. The instructions
originally reported by thé Council, for the guidance of the Editing Committée in
condueting the New Series, have required rio modification during the past year ;
aid the original Articles and Reviews have been continued as in former years, so
88 to give a distinctive character to the Journal as a Cavadian Periodical, furs
nishing to the Students of Scierice, and the Literary Men of the Provinice; a
medium for the-interchange of communications among themselves, as well as for
opening up aii intercourse between-them and the Scicntific Men of Europe and
America. o

In fartheranice of the objects reforred o, and in- accordancs with the resolution
of the Council relative to the gratuitous distribution of thé Journal, thé Editing
Coiinittee hiave added the following Societies and learned -bodiés to the fréé list
furnished in last report.:

Linnesan Society, Loridon,
Royal College of Surgeons, London,
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Athensum Olub, London.

The Academy of Sciences, St. Louis, Missouri,
Essex Institute, Salem, Massachusets,
Historical Society, Chicago, Illinois.

meg to the absence of three of the Members of the Editing Committee in
Europe, for some months during the past summer, and the departure of another
as & member of the Commission appointed by the Proviucial Government.to
Survey and report on the means of socess and settlement at the Red River, it
has been impossible to hold the regular meetings of the Editing Committee, as in
former years, but only.a slight interrtption has been thereby occasioned to the
regular issue of the Journal.

During the past year the sum of £36 16s, has been expended on illustrations
for the Journal, and the entire cost of its publication for the year amounts to
£266 17s. &d., a sum very slightly in advance of the outlay of former years.

In the numbers now completed, forming the third volume of the New Series,
26 original papers have been printed, 22 of which have been selected from
those commuuicated to the Institate during the meetings of the Session of 1857-8.
Twenty-four articles, in the form of Reviews, bave also farnished an amount of
origiual material, in some cases not inferior in value to any of the papers in the
department of Communications. . For valuable contributions to this department,
the Editing Committee have to record their- obligations to Dr. Wm, Sutherland,
of Montreal, the Rev. Ptofeuor Youig, Professor Kinguton, Professor Buckland
and the Rev.. Dr. O'Meara.

The Scientific and Literary Notes Lave been continued, ns in former years, and
embrade contributions fully equal to-those included under the saine head in pre-
vious volumes. The Commiittée have only to Tegret that in this, a8 in all other
departmeats of the Journal, they continue to reccive so few additions, in the
form of contributions, from the members at large. Such commuuications they
would once more earnéstly invite from the Members, and other intelligent
‘observers, as woloome additions to the Journal which represents, for Upper
Canada at least, the scientific.indusiry and research of the Province.

Toronto, 9th December, 1858, "Dan, WiLson, Convener,

TREASURER'S REPORT, 1838.
Btatement of the Canadion Institute General Account for 1858,
: Dz,
cﬂ!h,b‘]mcefm‘uc’“t tecesescsvsescsnetnase £178 12 10
*  received from Members «veeeveerivoceaciesss 289 12 0
for salé Of JOurnal.ie.veeeivescecececcsessee 54 1 0
% Patliamentary Grant for 1858 vevveceeveccece 250 ¢ O
“  Achenmum Grant for 1855 ceeeeiraneisacasss 100° 0' 0
%  Mrs, Blont's ReAdings ..ceoveceeecionrsonses 2015 0
Asrears due by Meinbers of tha Inatitate .e..veee... 406 9 &
& for sale of Journal—old series .e..cc... 2415 0
“ “ DOW Beries oofeiees. 5317 8
£1877 0 10

&
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Cr.
Cash paid on account of publication of the Journal—

A857 .... £44 4 6}
1868 .... 196 17 &

Cash paid on account of Library and Museum........
# ‘paid on account of Sundries....... ceeeans aes
“ pnid to Mrs, Blunt ....... cesecesascnns
“ due on account of publwauon of .the Journal. . ..
“  due on account of sundries—estimated, ...eeeves
Estimated balance in favour of the Instltute cesncnes

241 1 11%

133 9 1

842 18 2%
25 0 O

70 0 0
15 0 -0

549 18 7
L1871 0 10

Slatement of the Building Fund.

Cash, balance from last year +..cccevivanieenaeenns
“  received for Interest on 10818 «.vvvceessaaccns
“  due for Interest.on J0ANS +.eevsvssaccccces oo
“  on Subscriptionlist ...oeiecetrstctiiiaceanas

1568 9 10
9419 b5
8317 6
53416 0
2282 1 9

(3]
The Treasurer in account with the Canadian Institute.

Dr.

Caen,balancefromlastyear............‘.........
“ SecuritieB soviisesneseancscesssscssesstone
“ received from Members ,....ooeveeeensancens

received for sale of Journal ..cveevcosseccens

Parliamentary Grant for 1858 .u.veccvee.

Atheneum Grant for 1855...000eecevees

*  Mrs. Blunt’s Readings ...eeeeevenencecaconns

Interest on Investments,..cveevaeacsrsscsans

L 3

8

s

Cr..

Cash paid on account of the publication of the Journal
* “paid on'account of Library and Museum.......

“  paid on account of Sundries ...eeceoecesscene
“  paid to.Mrs. Blunt cicicesecresacccacecrane
Becurities cvovieiiiiiieiiieiinnnn, cvseeeetesans
BAIANCE +.nneuerenensrnse

i

178 12 10
1600 0
289 12
54 1
260 0
100 0
20 156
94 19

acoococ

2588 0 3

241 1 113
183 9 1
342 13 2%
2% 0 0
1425 0 0
42018 0 .
£9588 0 8

From the estimated balance of £549 163. 7d. in favour of the General Account
of the Institute, a liberal margin must be allowed for the non-payment of sub-
scriptions due by Members, and cash due on account of the Journal. The sum of
£406 7s. 6d. in arrear of Memhers subscnphons, has been accumulating since
1852; but the larger portion of that amount i ir due for the .past three years, and
may still be collected. £24 155, not paid, on account of the old series of the
Journal, has been outstandmg & considerable time, and wxll probably not be paid.
In the Buxldmg Fund Account, credlt is taken for £534 15s. on.a subscription
list now of an old date, and unless soon called in, cannot-be relied on as an asset.
This fund has Jncreased since the last Aunual Meeting by interest on investments

only.

December 1st, 1858, D. Crawrorp, Treasurer.
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AUDITORS' REPORT, 1858,

The undersigned Auditors have to Report that they have exaﬁﬁned the.
Vouchers with-the Cash Book, and find them correct. Balance in the hands of
the Treasurer, £420 16s.; aud the sum of £1,425 invested on Securities, shewn
to us,

SAMUEL SerrunL .
Toronto, Dec. 9th, 1858, RoBERT SPRATT, ’} Auditors,

Referring to the details above given, the Council believe that they may report
satisfactorily upon the géneral progress and condition of the Institute. The
accession of new Members has kept pace with that which has formed a subject of
congratulation in former years; and with it the means at the disposal of the Insti.
tute have received a corresponding increase, although not equal to-the-loss which
hag been sustained by the withdrawal -of the Government Grant formerly made to
the Toronto Athenzum, which we have epjoyed since the amalgamation of the
two Institutions. The Library is annually becoming'ss more important feature of
the Institvite, numbering at present upwards of 2,000 volumes, which since the
publication of the Catalogue have become more generally accessible. The Jour-
nal, under the zealous editorship of Dr. Wilson and his colleagues, has maintained
the reputation which it had previously established ; and the papers which bave
been read at the ordinary meetings will compare favourably with those of former
years. The list: of papers also exhibits some indications of an advance in the
direction to which successive Councils have endeavoured to guide the develop-
ment of increasing activity.in the Institute, inasmuch as a larger proportion of
the names -of contributors belong to members unconnected with the manage-
ment of the Journal. It is still, however, a matter of regret that so large a share
of the business of the Institute in this respect falls upon a few individuals, and
that the original communications read at the ordinary meetings would fail to
supply the requisite amount of matter for the Journal of the Institute without a
very considerable addition of articles by members of, the Editing. Committee,

. JOHN LANGTON,

Toronto, December 4th, 1858, Vice-President,

VI. The following Papers were read :
1. By Prof. E. J. Chapman:
“On a new species of Asaphus,” to which he has given the name of * Asaphus
Hincksii.”
2, By W, Weir, Esq.:
“ On the manufactures of Canada.”

METEOROLOGY.

MEAN METZOROLIGIOAL RESULTS~—TORONTO~~FOR THE YEAR 1858,

The mean temperature of the year 1858 was 44.74° being 2,010 higher then
that-of ‘the preceding'year, and 0.64° above the average of 19 years,
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The mean temperature of the. four seasons was as.follows:

For the Winter, including Dec., 1857, 26,20° whichis 4.90° higher than that of

the preceding Winter, snd 2.08° above the average.

For Spring, 39.60° which is 2,26 higher than that of the preceding Spring, and

1.07° below the average.

For Summor, 67.21° which is 8.88° higher than that of the preceding Snmmer.

and 2.34° above the average.

For Antumn, 47.85° which is 1.48? higher than that of the preceding Autumn

and 0.88° above the average,

The mean temperatures of:the several months were in eight instances above and
and in four below the averages for those months, July.and February were as
usual the warmest and coldest months as compared with other monthain the year,
but estimated by the deviation of their temperatures from their respective averages,
January was the warmest month and February. the colde-t.

The mean temperature of the warmest day, which was 79,989, exceeded the
nineteen years average by 2.56°. 1t ocourred on June 26, which is 24 days earlier
than the average date of the warmest day, but 82 days earlier than its mormal
date, or date derived from the normal curve of temperature for Toronto, a cvrve
in which by the employment of five day groups accidental irregularities are
eliminated. The mean temperature of the coldest day, which was + 1.60°,
exceeded the average by 1.8%. It oocurred on Feb. 17, which is 22 deys later than
the average date of the coldest day. and 3 days: lates than the s.ormal date of the
coldest day.

The highest temperature of the.year was 90.2°, or 0.5° lower than the average
maximum of 19 years. It oocurred on June 26, already mentioned as the warm-
est day, and 30 days earlier than the averarge date of its occurrence. The mini-
mum temperature of the year was —'7.8° or 8.8° higher than the average minimum,
It occurred on Feb. 17, already mentioned as the coldest day, or 24 dayslater than
the date at which, on the average, the absolutely lowest temperature has occurred.
The range of tempemture for the whole. year, 97.5°, was less than the average
by 4.2°.

Humidity.~—~The mean humidity of the year was 0.78; the greatest monthly
humidity being in December, and the least in April, facts which conform very
nearly to the ezperienee of the past eighteen years, which give January and May
as the dampest and driest months as regards the vapour suspended-in the atmos.
phere. There were but three instances of ' perfect saturation, one in November and
two in December, and the day when on the whole the atmosphere was most damp
was March 15, when the mean humidity was .96. The instance of greatesg
atmospheric dryness was .08, at 4 p.m. of April 16 ; and the dryest day on the
whole was May 3, with a mean humidity of .89.

Clouds.—The:extent of sky clouded'was on the average § of the whole hemis-
phere, and for nine months the sky was on the average at least half over-cast
December was the most cloudy month, and September the month most free from
clouds, This hirmonises with experience as-regards December, but the month in

hich on the whole. clouds usually prevail. least is July. -Considered with refer-
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ence to the different hours of the day, 2 p. m. and midnight were the hours at
which the extent of sky clouded was greatest and least.

Wind.—The resultaut direotionof the wind for the year was considerably more
from the west, and the resultant velocity as well as the mean velooity was much
less than in the preceding three years, The most windy rounth was April, with a
mean velocity 9.57 miles per hour, and the least windy month was June, with a
mean velocity 5.38, The most windy day was 21st March, with a mean velocity
of 23,62 miles, and the most windy hour absolutely was from 3 to 4 p, m. on the
same day, when the velocity was 35.4 miles, The most windy hour on the average
of the year was from 3 p.m. to 8 p. m., with a mean velocity of 10.51 miles, and
the least windy bonr from midnight to 1 a, m., with & mean velocity of 5.88 miles,

Rain and Snow.—The depth of rain, 28.051 inches was 2.874 inches below the
average, and the depth of snow 45.4 inches or 16-2 less than the-average. The
total depth of rain and melted snow thus fell short of the average by nearly 4.8
inches.

May was the most rainy month, estimate.l ?.y the quantity of rain that fell, but
considered with reference to the bumber of rainy days, October and May were
equally rainy. February was in both mpoete the least rainy month,” The most
rainy day was May 11, when the depth of rain was 1.590 inches, and the days
on which the heaviest fall of ynow occurred were Februsry 1 and 18, on .ach of
which days it fell to the depth of 6 inches,

The fall of rain was distributed over 181 dnys, and the fsll of snow over 67
days, including some days enumerated as days of rain: and there were 178 days
without either rain or snow. The rain occupied about 684 hours, and the snow
about 277 hours in its fall, giving thus a total of 861 hours, or nearly 36 days, or
nearly one-tenth of the year when either rain or snow was actually falling.

The hour when rain was most frequent throngh the year was 1 p. m. to 2 p. m.,
the hours at which snow was most frequent were from 10 a.m. to 11 a. m., and
from 1 p.m. to 2 p. m.; and the hour most subject either to rain or snow was
from 1 p. m. to 2 p. m.

The hours moet free from rain and smow considered separately, were from 10
a.m.to 11 8. m,, and from 6 p. m. to 7 p. m. for rain, and from midnight to 1
a. m. for show ; and the Liour most free from rain and snow taken collectively was
from midnight to 1 a. m.

Thinderstorms.—There were but 19 thunderstorms, reckoning as such those
cages in which thunder. or lightning occurred- accompanied by rain or hail; but
there were besides 81 instances in which thunder.and lightning occurred separately
or together, but unaccompanied by either rain or hail,

Auroras—Anuroras were more frequent than during the preceding five years,
and that of Oct. 27 exceeded in brilliancy any that were observed within that

riod.

peme the foregoing statements, as well as from the acoompanying table, it would
appear that 1858 may on the whole be characterized as a moderate and average
year, the most marked exception being the early date of the maximum of summer
heat, the somewhat scanty supply of rain and snow, taking one month with the
other, and its unueually large amount in the.month of May. e
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Provincial Magnetical Observatory,

TLATITUDE, 43° 39' 4" Nortli, LONGITUGDE, 5 h. 17 m. 83 3. West. ELEVATION ABOVE

S e e e et ey et et et roeetne ]

Jany. | Feby. (March.| April. | May. | June.

Mean TempPerRbUIC ceeecresrsssasasissassesane 38.03 18.96 23.44 4‘1)-40 43.90 .63.15
Difference from average (19 years) vl 6.45]— 5.681— 1.311+ 0.38(— 2.28{+ 4.72

Thermic Anomaly (Lat. 43° 40' N©) «.oevee||— 2.77|—17.73]|~11.66]—= 8.74]— 9.20}+ 1.55
Highest Temperature ...... 47.4 | 42.4 | 554 65.2| 69.8| 90.2
Lowest Temperature.......... . 6.5 |[— 7.3 {— 5.5 21.8 | 81.0] 42.5
Monthly and Annual Ranges.. 40.9 | 49.7| 60.9 | 43.4 38.8 | 47.7

Mean Maximum Temperature ... 35270 2a.m| a7.01) 43.32] 55.74] 3.9

Mean Mininnun Temperature .. S 23.731 10.85) 21.93( 34.15| 41.68| 56.41
Mean Daily Range 11.54) 13.26] 15.08| 14.16] 14.06| 17.5%
Greatest Daily Range .occoseennsseseccesas 25.5,| $5.6| 25.4| 24.8] 25.0| 28.4

Nean Height of Baroweter

..}129.6763{29.6603129.6197'20.4987{29.5838129.6057
Difterence from average (12 years) ..

vl 4 -0455] + . 0478]—. 0117].1084] +.0003] + . 0239

30.403| 80.060] 30.159] 30.006] 30.195| 29.891
28.973( 25.940( 28.849] 29.011] 29.052| 20.147
1.435] 1.120] 1.310[ 0.995| 1.166] 0.74%

Highest Barometer .....
T.owest Barometer........
Monthly and Annual Ranges,

Mean Bumidity ccevcveneiecesssneencessessoss  aeenee 78 77 .69 .66 .69 .69

Mean Elasticity of Agueous Vapour

0.119 | 0.176 | 0.239 | 0.463

Mea. of Cloudiness : 0.61] 0.60! 050} 0.65| 0.69( 0.48
Resultant Dircction of the Wind ... ||¥ 71 W5 72 w|N 55 W|¥ 14 W|X42E{820E
Resultant Velocity of the Wind .. Jl 2.33( 3.221 545¢ 1.64( 3.33¢ 0.25
Mean Velocity (Miles per hour) .. Jl 740 912 856 9.57 | 9.30 ] 5.53
Difference from average (11 YCars) ..cc..ee ~—0.14 |+1.37 |+0.66 {+2.28 |+2.SS {+0.73
Total Amount of Rain (in inches) ....eeeees 1.152{ Inapp.] 0.917{ 1.642 6.367] 2.948
Difference from average (18 or 19 years)...{—0.328|—1.076{—0.497{—0.839]+3.067;—0.208
Number of Days RN ...cieccieeccnsnioncnes . € 1 10] 13 17 12
Total Amount of Snow (in inches) ........
Difference from average (16 years) . A 5
Number of Days SuoW....veeesissns vesresen 1n 16 F2
Number of Fair Days 15 12 16 15 14 18
Number of Auroras bServed....eeesercsenseess| 2 6 4 4 4

n
Possible to see Aurora (No. of Nights) ... 17 11 1 17 1':'; 20

Number of Thunderstorms 0 0 ¢ 1

5}
3
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REGISTER FOR THE YEAR 1858.
Toronto, Canada West.

LAXE ONTARIO, 108 feet. APPROXIMATE ELEVATION ABOVE THE SEA, 342 fect.

Year | Year | Year | Year | Year | Year

July. |Augst.| Sept. | Oct. | Nov. | Dec. || 1g5g, | 157, | 1856. | 1855. | 1854 | 1855
L]

2.56| of.61] s3.11| 48.70| si.6| oF.a0ll adra| 4373 43.30] 4308 43| abvs
4+ 70.70|+ 1.51[+ 0.98|+ 3.40|— 2.38|+ 1.01|1+ 0-64|— 1.34|— 1.98|— 0.29]+ 0.87(+ 0.44
— 0.84]— 0.89|— 2.39|— 5.01(— 9.08|— 8.601]— 6.26|— 8.27|— 8.84/— 7.02}— 5.79(— 6.22
85.0 | 84.0| 81.4| 76.3| 53.0| 45.4 || 90.2| ss.2| 96.6| 92.8] 99.2| ok9
52.0| s4.0| 85.6| SL.5| 15.3| 4.2 ||~ 7.3 |—20.1 |—18.7 |—25.4 [—10.8 |— 9.7
33.0| 40.0| 45.8| 4.8| 37.7| 877 5| 108.3 | 115.3 | 11872 | 1100 | 1088
75.48 75.38 67.52] 55.79] 87.90] 83.19{| oo | aeuee N GO EEUR I
59.08] 50.21| 50.70| 43.41] 30.08| B1T[ weers | weeree | cvmor | csies | serees b s
16.45| 16.17] 16.78| 12.37} 7.87 11.62|| 13.8s) 76.38| 1829 879 19.77] 16.89
246 S1.2| 29.0| 240 17:8 | 27.8 || si-2| S7.0| s5.27| 394

29.6052(29.8194{29. 6499(29.6513,29. 6267 [29. 694326.6267129. 6054/29.5999(29. 6249|29.6077129. 6209
-« 0079]—.0167}—. 0042| +. 0415} + . 0079] +- . 0480} | + . 0068]~—. 0145} —. 0200} + . 0050} — .01 22} +.0100

29.915! 20.939] 30.098] 30.042| 29.970] 30.851(| 30.408| 30.361| 30.480| 30.552| 30.245{ 30.315
29.290| 29231 20.187| 29.1°00] 29.190| 29.008{| 28.848| 28.452| 28.453} 28.4501 28.685) 28.633
0.625) 0.708! 0.931} 1.042| 0.780] 1.343|| 1.559 1.909] 2.021] 2.083/ 1.580] 1.662

70 70 4 .72 79 .81 W78 .79 75 77 .79 79

0.481 | 0.478 | 0.884 | 0.256 | 0.162 | 0.128 || 0.259 { 0.25. @ 0.24% | 0.263 | 0.279 | 0.271

0.50| 0.42; 0.41( 0..0]| 0.81| 0.83}] 0.60{ 0.60{ 057 | 0.60| 0.390} 0.57

XISE|N 60 wW(s 74 WIN 34 W|N 25 W;N 18 W{IN 4. W(N 74 W|N 71 W|N 62 W|N 43 W/N 38 W
133 | 3.67 ) 3.53) ¢.36)| S.4 | x.60 || 1.5°1 2.54) 3.03) 2.51| 1.87| 1.17
5.76| 6.50 | 5.69| 5.9 | 3.87 | 9.36 7.64; 7.99]| 831} 8.18} 6.02] 5.

+1.10 |4+1.36 |+0.34 |+0.41 |+1.88 [+1.56 ||+1.2) |+1.68 |+2.19 |+2.83 {+0.53 [—0.

escone

corsne

esesee

18 20 22 14 7 ki 18 | 173 | 198.) 198 | 199 | 203

8 8 10 3 2 59 2 35 48 52 57
18 22 23 15 10 8 198 | 189 22 | 204 | 203 233

4 2 1 2 0 0 19 28

8
2
g
3
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REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGIOAL REGISTER
FOR OCTOBER.

Eighezt% ]t]hes tl}?t&l day. conrnar . ggg{'g
owes .
Barometer ... {Monthl’y “?’M“. ay . 29.982
Monthly Range. 1.065
B el b e
owest, the
Thermommeter ...{ Moncry Boaor, L 048
Monthly Range 46°4
Greatest Intensity of the Sun’s Rays 81°4
Lowest point of Terrestrial Radiation 24°%
Amount of Evaporation in inches 1.67
Mean of Humidity 792

Rain fell on 12 days, amounting to 5.029 inclies; it was raining 53 hours 10 minutes and
was accompanied by thunder and lightning on 1 day.

‘The most prevalent wind the N.E. by E.

The lcast prevalent wind was S.

The most windy day wasthe 24th; mean xailes per hour, 18.48.

The least windy day was the 1st; mean miles per hour, 2.00.

Aurora Borealis visible on five nights.

The electrical state of the atmosphere has indicated moderate intensity.

Ozone was present in large quentity.

Snow Birds, Plectrophanes nivalis, first seen on the 26th day.

REMARES ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER

FOR NOVEMBER.

Highest, the 2nd day e 80.305

Lowest, the 16th day. 29.449

Barometer....... { Month!y Mean 20.779
Monthly Range ......... 0.856

%ighe:t,t }:he]g% %1}' 482.2

owest, the 4°.8

Therx wometer... { Monthly Mean Y 2678
Monthly Range 41°4

Greatest intensity of the Sun’s Rays 58°.9
Lowest point of Terrestrial Radiation 4.8
Mean of Humidity .809

Rain fell on § days amounting to 3.090 inches; it was raining 81 hours 9 minutes,
Snow fell on 10 days amounting to 8.41 inches; it was snowing 46 hours 35 minutes.
The most prevalent wind was N. E. b E.

The least prevalent wind E.

The most windy day the 17th; mean miles per hour 22.49,

Least windy day the 21st ; meau miles per hour 0.11.

Lunar Halo visible on 1 night.

First Snow fell on the 4th day.

The clectrical stete of the Atmosphere has indicated moderate intensity.

Ozone was present in large quantity,



