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In accepting tue honour you have done me in electing me to
preside over the meetings of the Capadian Institute, I have thought
it would he in keeping with the present occasion that I should devote
my remarks to some question which would serve to indicate the
objects of our Association. For this purpose, the subject of the
Advancement of Science, although perhaps the most difficult, seemed
to me the most appropriate. I have accordingly endeavoured, though
in a cride and imperfect manner, to treat this comprehensive question
from such points of view as were calculated to indicate to us our true
position with regard to Science.

Tt is a prominent feature of our madern civilization, and one indi-
cative of its very advanced stage, that increasing efforts are being,
made to extend.the boundaries of Science in every direction. Unsatis-
fied by the present range of knowledge, the human mind still strives
after universal empire, and in divers ways we still see manifested
that restless spirit which prompts-men to new ventures, and revives
the recollection of the mythical stories of the heroic age. With regard
to Science, it is in many respects the beginning of a golden age,
wherein the glory of advancing knowledge shall not only be the fond
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dream of the philosopher, but the proud boast of nations. Itisanage,
indeed, wherein has already appeared a large measure of the lofty spirit
that pervaded the ancient Greek philosophy, and gained for the race,
even in a conquored state, the respect and admiration of their masters.
It is not the spirit of -the ancient Romans. With them universal
rule was the object of the national ambition, and in the attainment
of that end militaty and political considerations completely absorbed
the energy of the State. Even at the height of Rome’s civilization
her sweetest bard sang:

Tu regere imperio populos Romane, memento.

Hwo tlbl erunt artes: paclsque lmponere mores,

Parcere subjectis, et debellare superbos.

Fortunately for the interests 8 humanity, the foremost nations of
the present day have a more lofty ambition. Turning to the mdst
aggressive of these, we behold a people, long engrossed in a political
idea, attain to national unity by a rapid servies of unparalleled
military successes; and yet at the same time the Germans are so
occupied with the pursuit of the Arts and Sciences, that their father-
land is looked upon by foreigners as much in the light of a vast
university as an immense camp. It is, in fact, to the intellectual
prominence of the Germans and their devotion to Science that the
recent extension of their boundaries and their political unification ave
largoly due. Such, at any rate, is the opinion of an eminent French
physicist, who even goes the length of ascribing the loss of his country’s
military prestige entirely to the neglect, on the part of the French
Government, of scientific development. In an article of great power,
Pasteur uses the following language: “The public powers of France
have long misapprehended this law of correlation between theoretic
Science and the life of nations. Victim, no doubt, to her political
instability, modern France has done nothing to maintain, propagate,
and develop scientific activity. Shehas been content with receiving an
impulse already received; she has lived on her past, believing herself
always great in discovery, because she owes to it her material pros-
perity. But she has not percewed that her sources have been impru-
dently permitted to run dry Nerghbounnv nations, on the contrary,
excited by the stimulus given by France, have turned it to their profit,
rendering it fruitful by labours and by sacrifices sagely combined.
‘While Germany multiplied her Universities and established among
them the most salutary emulation; while she surrounded her masters
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and her doctors with honours and with consideration, creating vast
laboratories endowed with thousands of instruments for the prosecu-
tion of research, France, weakened by her revolutions, always occupied
in the barren search after the best form of government, gave only &
distracted attention to her establishments of superior instruction.”
Such a picture is in striking contrast to that presented by France in
the days of Lagrange and Laplace. Those were the times, not only
of her great scientific superiority, but of her great wilitary successes.
The fact that the relative positions of France and her powerful neigh-
bour have been thus changed is calculated to inspire the former, not
only to retrieve her military renown, but to regain her old position
in the scientific world, wherein she was once facile princeps. Where
the German has reaped so abundantly, the French will not be slow
to culiivate. No political boundaries separate them in the domain of
Science, and there, let us hope, they may long contend for the glory
of advancing the interests of a higher civilization. A. more special
interest attends our theme when we consider the attitude of our
mother-land towards the question of the encouragement of scientific
research. No country in the world owes so much to Science as Britain
does. By it her wealth and commerce have been built up; her
strength has been developed at home, and her power extended abroad.
To it is due her industrial progress. It has created work for her
teeming millions. It has developed the skill of her artizans,
quickened the intelligence of her people, improved their habits,
and multiplied their comforts. It is to the honour of England, and to
the credit of her intelligence, that, amidst all her commercial and
political successes, she is not unmindful of the original sources of her
material strength. The great debt she owes to Science isacknowledged,
and out of her abundant store she is ever ready to aid’ in extending
the bounds of knowledge. Her liberality in this direction is unques-
tioned, and only requires some well considered scheme to guide it in
the way of more certain and speedy success. To the departments of
Astronomical and Geographical Science more especially has she lent
substantial aid. The expeditions of the Challenger, and of the dlert
and the Discovery, ave the most recent examples of what the Govern-
ment is willing to do; whilst the readiness with which men are found
to undertake such expeditions, is a proof that the spirit which animated
Franklin and Livingstone still flourishes on English soil.> When we
turn to the United States of Ameries, this larger spirit of earnestness
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in the work of extending Science does not appear to be manifested
by the national Government; but such a manifestation is hardly to be
expected in so young a country, compelled, in the first instance, to
devote its energiesto the running of the great political engine, and to
the development of the'country’s agriculture and industries. Theaid,
however, which the national Government has failed to supply is
being bestowed by private liberality; and to such an extent has this
been the case, so large and numerous have the bequests to Science been,
that the impulse thus developed may fairly he treated as a national
one. The restless energy of the people, their character for indepen-
dent thought, their well known inventive powers, together with their
wealth and liberality, all constifute the main essentials for scientific
progress. In such soil, Science, if earnestly pursued, is sure to
flourish. The work already performed in connection with their
museums and astronomical observatories-is an indication that ¢ the
good seed has not fallen on stony ground.”

That the ambition of the foremost nations of the earth should be
thus partiy in the direction of scientific advancement is an omen of
good promise, and an indication that the claims of the investigator
shall receive that recognition of his sorvices which has so often been
denied him in the past. Unlike the author, he has no property in
his discoveries; he seeks no patent to protect them. No man is
more truly the servant of posterity. From his labours the practical
genlus derives bis inspiration. Amongst his researches are to be
found the germs of future inventions; and yet, even though his
discoveries have frequently proved the means of developing untold
wealth for the nation, this self-denying genius would often gladly
have received in his lifetime such crumbs as his heirs let fall from
their tables; In the interests of the investigator, then, it is a
subject of congratulation that national governments are taking an
increasing interest in the work of advancing Science. QOne con-
sequence of this is that scientific labour is now more generally
esteemed, and -it i3-seldom that the searcher after truth is made
rudely acquainted with the “uses of adversity.” Notwithstandibg
his more favourable surroundings, however, it is not to be expected
that he will travel in future along a royal road to progress. On the
contrary, real advancement is probably now more difficult than ever,
so much progress has already been made in every branch of Science.
‘What is of special importance, however, is that the achievements of
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the investigator are now more immediately recognized and accepted.
The discoveries of Faraday were known in the scientific world almost
as soon as made; the same may be said of the labours of Kirchoff
and Bunsen; and at the present day the news of such successes-is
transwitted throughout the scientific world with the regularity and
dispatch of the newspaper. Even great laws of nature of a new and
startling kind are now.most rapidly assimilated and absorbed into the
body of Science. The principlo of the conservation of energy was
most readily apprehended and received, and the theory of the evolu-
tion of organic forms not less so, by a large part of the scientific world,
This adaptability to.new ideas is in striking contrast to the struggles
and strifes which characterized the early history of Science. Bacon
and Newton have long since displaced Aristotle and the schoolmen,
acd the scientific world has happily emerged from a.state of gross
darkness and superstition. As in Religion and Politics, so also in
Science, there have been a reformation and a revolution ; more happy,
however, in their results; for the intolerance and passion of the past
have lmost entirely disappeared, and given place to an earnest desire
to work towards one common end. Moreover, the means of carrying
on the work have greatly improved. Scientific associations have been
largely multiplied, and now form the medium in which intellectual
energy is sustained and increased, and through which discoveries are
propagated throughout the scientific world. In the transactions of
such ‘associations is to be traced the progress of Science for the last
two centuries. Even as early as the Restoration in England the
necessity for some such organization was felt. Af that tine the new
fields of discovery were rapidly enlarging, and the cultivators of the
new philosophy soon perceived that a union of their forces was the
best means of strengthening their position and advancing their cause,
It was at this period that the Royal Society of London was founded.
Although started under the happiest auspices—a very Hercules in its
infancy, whose labours were destined to exert a far-reaching influence
on the material and intellectual progress of mankind—yet its earliest
years were years of hitterness and strife. The new organization was
wmaligned and ridiculed in the most merciless manner. Theold scholastic
philosophy had. not yet been dethroned—the State had just passed
through the fires of the Revolution, and within the sphere of Politics
and Religion men’s minds were still warm and easily disturbed. TUnder
these circumstances the new philosophy was not only viewed with
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suspicion, but it was openly insinuated that its object was the subver-
sion of the Christian religion, and the Royal Society itself a conspiracy
against tho political and religious freedom of England. Coarse and
violent attacks were made on its members, and most persistent efforts
expended by writers of undoubted ability to vidicule and discredit its
transactions. Vigorous as these onslaughts were, however, their
influence in checking the steady progress of the Society was imper-
ceptible, Whilst the names of her critics were soon forgotten, the
subject of their attacks grew in the favour of the nation, and estah-
lished her reputation at home and abroad. To-day the Royal Society
stands in no need of defenders; its historian need not now descend
to the task of proving that it was designed neither for the extinction
of the Universities nor of the Christian religion. On the contrary,
to trace the history of the Royal Society is to*describe the rise and
progress of scientific discovery in England. The era of its inception
saw the birth of many pew sciences. The first National Observatory
was built at Greenwich, and modern Astronomy incurred the great
debt it owes to the immortal Flamsteed. Experimental Chemistry,
Mineralogy, Zoology and Botany may be said to have been founded at
this time. In the development of these and kindred sciences the
Royal Society has played an important part, as a few names from its
long roll will amply prove. Amongst these we find Nowton, Young
and Faraday; Boyle, Dalton and Davy; Brewster, the two Herschels,
and scores of others worthy of honourable mention ; and in our own
day the Society embraces numbers of men like Joule, Thomson and
Darwin, whose labours are destined still further to promote its progress
and to enrich Science. The example thus furnished by so splendid a
record has not been without its influence on other parts of the empire.
In Edinburgh, Dublin, and most of the large cities, similar associa-
tions have long since been established, and have shared largely in the
labours and honours of the pioncer society. The important position
thus occupied by the Royal Society and its allies with respect to the
advancement of science, has its counterparts in the history of other
countries. On tho continent there is a similar confederation of scien-
tific societies, at the head of which stands the French Academy. In
the nwmnber of its illustrious names, in the multiplicity of its Jabours,
and in the splendour of its achievements, this association surpasses all
others. Founded about the same time as the Royal Society, it has
continued to command the attention and to engross the irtellectual
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activity of the nation. Amongst all the triumphs of the Gaul, the
achievements of the philosopher stand pre-eminent ; the Institute still
holds the seeptre of thought, and commands the loyalty of the fickle
TFrenchman. The numbers of such associations in other countries it
would be impossible to estimate, so numerous are the localities in
which they have been established, and so varied the special objects to
which they are devoted. Even in the New World their numbers are
respectable, and their succewes considerable. ¥Vashington, Phila-
delphia, and other American cities can boast of their scientific asso-
cintions, which are vermanently established and actively engaged in
continuing the publication of memoirs of acknowledged reputation.

So large a number of societies, the presence of so many workers
on the uncertain boundaries of Science, to the uninitiated must appear
t0 involve an immense amount of misspent labour, and the effort may
appear disproportionate to the work performed. In a new country
such notions are sure to prevail, and therefere it is well to remind
those who entertain these opinions, that without such work further
progress is impossible. Labour thus spent is not lost, for the greater
part of ii becomes a store of future energy, destined to benefit pos-
terity in the way that our ancestors have profited us. Moreover,
it should be borne in mind that the further extension of Science ne-
cessitates an increasing division of labour. Tue history of scientific
progress is no longer the history of an individual, as it once was. No
Aristotle now dreams of attaining to universal knowledge. This is
an age of special research, and he who wishes 1o explore new fields
of knowledge or to acquire an exact acquaintance with the old, must
restrict his labours within a very confined area. The age in this
respect contrasts strongly with the past. Up to the time of Newton
it is easy to specify the whole ground gained by the new philosophy.
Copernicus, Tycho Brahe, Kepler Descartes, and Huyghens, are
names suggestive of laws which the most ordinary intelligence now
accepts. When first stated, however, these laws were great disco-
veries, and were scarcely apprehended by any minds save those which
originated them. Familiar as these discoveries are now, they consti-
tuted the foundation of Mechanical and Astronomical Science, and led
up to that great generalization of Newtou whereby an endless and
complex series of facts were proved to follow one simple law, and
theory and fact were reconciled in a way that has not been exem-
plified in any other department of Science either before or since.
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Concurrently the department of Mathematics received an immense
impetus from the invention of the Differential Calculus. The impulse
thus acquired was communicated in time to the other branches of
Physical Science, as Light, Sound, Electricity, and Magnetism ; but
in tracing the course of the sciences henceforward, so vast is the arca
covered by them, so numerous are those who contributed to this
expansion, that the historian is obliged to adopt a lassification of
the sciences, and to treat them as if they were separate and inde-
pendent developments. Iu addition to the divisions already men-
tioned, the Physical Sciences now embrace two athers, which have
risen into positions of the first importance. The old metaphysical
clements—fire, water, air, and earth—have been displaced by the
sixty-five simple bodies of ythe chemist, who traces his elements and
observes the laws of their combination and decomposition throughout
all the varied transformations of nature. Aided by the telescope
and prism, he has successfully essayed to peer into the depths of
space, and to search for traces of his elements even in the distant
stars. The rapid progress which has characterized the Physical
Sciences generally has also been well exemplified in the Science of
Heat. In this department, during the last thirty years, a new theory.
has been developed which has entirely exploded the old notions, and
done much towards estabhshm" the identity of all natural action.
The brilliant discoveries that have characterized the progress of the
Physical. Sciences, together with the practical resnlts that have flowed
frory thom, have long since established their reputation. Their influ-
ence, moreover, has been felt in every branch of learning, and 2
corresponding impulse has thus been given to the expansion of the
entive system of knowledge. 1M -ve especially has this influence been
exemplified in the case of ‘the Natural Sciences. Even the youngest
of us is sensible of the rapid development of this group of sciences
during the “last quarter of a century, and of the wide range now
covered by such departments as Botany and Zoology, Physiology and
Comparative Anatomy, Geology and Palwontology. The study of
Natural History no longer consists in the description of a few external
characteristics of living forms; a comprehensive classification of all
animals, Jiving and extinet, is the work to which the student in this
department now devotes himself. The botanist is obliged to distin-
guish several hundred thousand varieties of plants ; the various forms
of animal life with which the zoologist deals amounts to some two
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millions ; the longest life may be spent in examining the enormous
mass of phenomens presented by the fossils in the crust of the earth.
Again, the study of Anatomy is no longer confined to the description
of the human form, but has branched out into the comprehensive
subjects of Comparative Anatomy and Microscopic Anatomy. A like
change has taken place in other departments of the Natural Sciences,
30 that fields which but lately were barren wastes, now yield a boun-
tiful harvest, and afford work to inquiring minds. Nor has the germ
of all this activity been without an influence in' ofher fields of know-‘
ledge remote from these. The scientific method has been introduced
with success into the study of Language ; it has penetrated into the
depsartments of Comparative Philology, Histoxy, and Archwology ;
and even mental and social plienomena a2 measured by its standard
guage, and subjected to its searching treatment.

Having thus glanced briefly at some of the main divisions on the
map of science, it is well not to leave this part of the subject without
guarding against the supposition that the various departments are
unconnected and independent of each other. Distinctly bounded
they may be, as also remote from one another, and apparently . with-
ont connection. Still they have many interests in common; and
their advancement largely depends on alliances and concerted action
amongst them all. In certein cases this mutual dependence is imme-
diately apparvent. In the Physical Sciences, for instance, laws of
great’ generality connect the several branches; und in the establish-
ment of the various groups of principles embodied in the several
classes, each department derives assistance from the other, and all
are indebted to Mathematics. A corresponding relation exists among
the various divisions of the Natural Sciences. Moreover, between
departments of science apparently unconnected there are points of
contact where each acts to the advantage of the other. The history
of Science is filled with examples of this inter-connection. Lven such
divergent subjects as Physiclogy and Comparative Philology have ex-
perienced the advantages of union; so also have Comparative Philology
and History, Physiology and Psychology ; whilst from the combined
discoveries of Physiology and Optics, the department of Opthalmic
Medicine has been enabled to asdvance during the last twenty-five
years in 4 manner that iy unparalicled in the progress of the healing
art. That the inter-dependence in question is generally recognized
by scientific men the world over, the continued existence of scientific
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associations amply proves. In the circumstances of this country, it i3
especially important that the existence of such a connection should
not be overlooked, and I would therefore seek to give additional
prominence to this relationship by appealing to a high authority.
In treating of the genesis of Science, Herbert Spencer says: * Per-
haps the cleavest comprehension of the inter-connected growth of the
Sciences may be obtained by contemplating that of the Axts, to which
it is strictly analogous,.and with which it is inseparably bound up.
Most intelligent persons must have been, at one time or other, struck
with the vast array of antecedents presupposed by one of our pro-
cesses of manufacture. Let him trace the production of a printed
cotton, and consider all that is implied by it. There are the many
snccessive improvementstthrough which the powerlooms reached
their present perfection ; there is the steam-engine that drives them,
having its long history from Papin downwards ; there are the lathes
in which its cylinder was bored, and the string of ancestral lathes
from which those lathes proceeded ; there is the steam hammer under
which its crank shaft was welded ; thero are the puddling furnaces,
the blast furnaces, the coal mines and the iron mines needful for
producing the raw material ; there are the slowly-improved appliances
by which the factory was built, and lighted, and ventilated ; there
are the printing engine, and the dye house, and the colour laboratory
with its stock of materials from all parts of the world, implying
cochineal culture, log-wood cutting, indigo-growing; there are the
implements used by the producers of cotton, the gins by which it is
cleaned, the elaborate machines by which it is spun; there are the
vessels in which cotton is imported, with the building slips, the rope-
yards, the sail-cloth factories, the anchor-forges, needful for making
them ; and besides all these directly necessary antecedents, each of
them involving many others, there are the institutions which have
developed the requisite intelligence, the printing and publishing
arrangements which have spread the necessary information, the social
organization which has rendered possible such & complex co-operation
of agencies. TFurther analysis would show that the many arts thus
concerned in the economical production of a child’s frock, have each
of them been brought to its present efficiency by slow steps which
the other arts have aided ; and that from the beginning this recipro-
city has been ever on the increase. It needs but, on the one hand,
to consider how utterly impossible it is for the savage, even with ore
and coal ready, to produce so simple a thing as an iron hatchet, and
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then to consider, on the other hand, that it would have been imprac-
ticable among ourselves, even a century ago, to raise the tubes of the
Britannia Bridge from lack of the hydraulic press, to at once see how
mutually dependent arve the arts, and how all must advance that
each may advance. Well, the sciences are involved with each other
in just the same manner. They are, in fact, inextricably woven into
this same complex web of the arts; and ave only conventionally
independent of it. Originally the two were one, How to fix the
veligions festivals, when to sow, how to weigh commodities, and in
what manner to measure ground, were the purely practical questions
out of which arose Astronomy, Mechanics, Geometry. Since then there
has been a perpetual inosculation of the sciences and the arts. Science
has been supplying Art with truer generalizations and more com.
pletely quantitative previsions; Axt has been supplying Science with
better materials and more perfect instruments. And all along the
inter-dependence has been growing closer, not only between Art and
Science, but among the arts themselves and among the sciences them-
selves.” Such a consensus explains and justifies the existence of
scientific associations. A combination of energies, an interchange of
ideas, a comparison of results, are all essential instruments in the
work of advancing knowledge. It isin connection with such socie-
ties that the means of attaining to this end are provided. By the
aid of their machinery labourers in different fields of research and
remdte quarters of the globe are enabled to communicate with each
other. By mutual intercourse the cultivators of different branches
are taught to look beyond the narrow limits within which they are
wont to work, and to feel that there are other Selds of labour equally
fruitful, and other intellects equally active. By association of dif-
ferent intellectual energies are maintained a healthy equilibrium
and a profitable connection among tbe various sciences. The most
important function, however, performed by an association for the
advancement of Science consists in the publication of its transactions.
Without such publication investigators would to a large extent be
working in the dark, and in many cases would be exhausting their
energies on problems already solved. By announcing the work per-
formed such a waste of energy is avoided; one discovery leads to
another, and what is not immediately productive may contain the
germs of future progress. No better example of the importance of
publication can be adduced than that which is furnished by the
history of the progress of Astronomy. During the last thirty years
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there have sprung up, mushroom like, in Europe and America, innu? |
merable observatories, both public and private; but most of these
have had a very brief existence, or have contributed nothing to the
progress of Astronomy, because their Observations have not been
published, The published Observations of astronomers, on the other
hand, have not only constituted the foundation of the science and
led to its vapid development, but much thet is being now done at
the great observateries is for the purpose of providing materials for
the use of future investigators. What has thus been found essential
to the efficiericy of observatories is equally so in the case of scientific
associations, and any society which neglects this, the main end of its
existence, cannot long survive such a state of inanition.

Important as it is that the true aim of such associations should be
clearly apprehended, it is even more essential that the common duty
of all to aid in compassing these ends should be genemily recoguized.
This duty pertains not only to members of scientific societies, but it
devolves on the State, and extends to such academic.bodies as are
enabled by their wealth to offer appropriate rewards. The question
how best to bestow such encouragement is an embarrassing one, and
its practical solution is beset, especially in England and America, with
niany difficulties. Everywhere the tide of man’s ambition runs teo
strongly in unpropitious channels; the age is intensely utilitarian;
the industrial applications of Science are all engrossing ; the service
of the State is more attractive than the pursuit of Science. In the
Universities most of ihe energy is consumed in the work of tuition;
whilst the rewards offered to distinguished graduates to continue
special studies are not sufficient to retain them pormanently. It is
under such circumstances as these that the Government and the
Universities have been .urged in England to devise some compre-
bensive scheme for the encouragement of research. Without attempt-
ing the solution of such an involved problem as this, it seems to me,
from general considerations, that the direction in which to search
for a satisfactory answer is indicated by an examination of ‘the
German University system. Except in a few cases, to the Univer-
sities we must look to.carry out any scheme; in such institutions
are, or ought to be, found the clements essential to-the success of
any feasible plan—well filled Yibraries, rich museums, ample labora-
tories, and abundance of physical apparatus. Even where these
advantages exist, however, rapid progress cannot be attained until
there is a large increase in the number of teachers, accompanied by
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a corresponding division of labour. This is the distinguishing feature
of the German Universities. In them the teacher is not relieved
from the duties of the lecture-room or the work of the laboratory,
but his subject lies within narrow limits, and he is thus not only
enabled to teach but to devote a lifetime to his special subject.
Teaching must ever be the mam business of the University, and the
original investigator makes the best teacher. By contracting the
sphere of his labours you enable him not only to teach, but to dis-
<over. In fact, nemly all the great discoveries ifi Science have been
made by teachers, and at the present time the most successful workers
are teachers who are devoting themselves to very special branches.
Before the German plan, however, can be generally pursued any-
where an enormous revenue must be available ; there must be o small
standing army of professors, and 2 highly trained body of recruits.
At the great English Universities & plan embracing this peculiar
feature of the German system may possibly be some day attempted ;
but in its operations we should probably miss some excellent charac-
teristics that distinguish the British system. Moreover, notwith-
standing all that has been written in favour of radical changes in the
English University system, it must not be forgotten that it has not
only maintained a high state of culture in the nation, but has con-
tributed largely to the service of the State. Nay, more, from the
British Universities theoretical Science has derived very material
assistance in the past; and from the liberal interest they now display
in. every question affecting the progress of knowledge, the most
fovourable results may be predicted. In addition to their great
libraries, museums and laboratories have been provided at immense
cost ; whilst the labours of such men as Max Miiller, Stokes, Cayley,
Thomson, Tait, and others, show that they at any rate have not been
overburdened by the routine of teaching.

Having thus glanced briefly at the growth of Science and the
general conditions of its advancement, it remains for me to say some-
thing with regard to its prospects in connection with the Association
to which we all are attached. In this Province of Ontario the
Canadian Institute has remained in quiet and undisturbed possession
of the field for the last quarter of a century, and during that time
its Journal has regularly appeared and been exchanged with & large
number of similar publications known only in the literature of Science.
Our true aims, though never questioned, have been understood by
but few. We have not had the misfortune to be attacked as the
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Royal Society was at its inception ; but, on the other hand, wo have
missed the notoriety which is frequently sought after for the benefit
of new undertakings. Notwithstanding the ubsence of such adven-
titious aid, however, we have not only lived, but prospered. We
possess not, onlya *Jocal habitation,” but, I venture to say, * a name”
—a fact which is perhaps better known abroad than at homé. That
a comparatively small number of contributors should be thus able to
keep alive a purely scientific journal for such a length of time isa
proof, not only that our active members were moved by high aims
persistently pursued, but that their example has not been without
its influence in creating and fostering the self-denying spirit so
essential to research. To those older members who thus “cast their
bread upon the waters,"a debt is due that cannot be repaid. We
can only express the wish thai those who still remain may long be
spared to continue the work thus begun, and to enjoy the satisfac-
tion of seeing that their example has not been set in vain. The
work thus commenced by the pioneers of Science in Canada it is our
mission and privilege to carry out. The main functions of the Insti-
tute are now, as formerly, the publication of its Journal and the
holding of meetings for scientific disquisitions. For these purposes
there is comparatively & small number on whom to draw, wmost of
our contributors being engaged in academical duties, the performance
of which leaves but littlé time to be dtvoted to the work of research.
Morcover, the prospect of increasing this number is not encouraging,
for not only are there but few positions in this country favourable
to this kind of work, but with those who are professionally engaged
in its pursuit the principle of the division of labour obtains to a very
small extent. In this New World the University professor is obliged
to profess and teach a range of subjects which in a German Umver—
sity engage the attention of half a dozen professors. In Leipsic there
aré one hundred and eighty-seven professors. The animated picture
presented by such a group contains a wealth of colour and a richness
in detail which are in striking contrast to the stereotyped tameness
s0 familiar in the New World. Such 2 condition as ours is, however,
incidental to the growth of every young country, whose first objects
are educasion and the development of its trade and commerce. When
more wealth has been gained, and the industrial arts fiourish, in-
creased attention will no doubt be devoted to theoretic Science, and
more avenues opened up for its advancement. To create such chan-
nels is one of the chief obligations of every enlightened community,
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whilst tho neglect on the part of any government to bestow such aid
as it can afford in this direction is a sure indication of the existence
of a rude and stationary form of civilization. The growth of Science
in Canada, though progressive, is still in a rudimentary state, and
stands in want of increased stimulus, both from public and private
sources. We have yet to see developed the large and liberal spirit
that prompts private citizens to devote their fortunes to the endow-
ment of seats of learning and the foundation of museums, observa-
tories, and free public libraries, When such munificence shall be
displayed in Canada, it is to be hoped that the bountiful donors will
bear in mind that bequests, whether public or private, should be for
the general good, and that in the intellectual as in the social world,
an indiscriminate liberality may, whilst relieving poverty, beget indo-
lence, and fail to promote progress. The applause attendant on such
acts largely depends on the profit that accrues to posterity, in whose
interest the broadest liberality will be displayed in creating new
forms of energy, favourable to 2 more abundant husbandry and the
cultivation of fresh fields. of labour. It is therefore to be hoped
that no misplaced liberality will perpetuate the miserable system, so
common on this continent, of multiplying seats of learning and
increasing the .university family by scores of feeble and needy chil-
dren to whom time can bring neither strength nor prosperity. Such
a plan not only fritters away material and intellectual wealth, but is
calculated to produce a barren and mediocre uniformity. In this
connection the experience of the United States is particularly sug-
gestive, and clearly indicates that our future efforts should be directed
to. improving the efficiency of existing institutions, and rendering
them genuine seats of learning, the home alike of the student and
the teacher, of the scholar and the investigator. Whilst thus avoid-
ing the errors into which our neighbours have fallen, we should not
be slow to imitate them in such matiers as the foundation of great
public libraries and the establishment of museums. It is also to be
hoped that their efforts on behulf of Astronomy will not be lost on
us,-and that the time is not far distant when the immortal science
shall be enriched by the labours of a Canadian Observatory. How
near that time is, how far we are still from the most fruitful sources
of modern civilization, is to a large extent indicated by the present
condition of this Institute. Its position is the surest index of the
extent to which the intellectual resources of the country have been
developed.
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With regard to-outt future prospects, it is of course premature io
speak with confidence, I think, however, that I see indications of
increasing activity amongst our members, several of whom, from
different parts of the Dominion, continue to send us the fruits of
their labours. I take it also as a favourable sign that our member-
ship is being largely extended ; and in this connection it is a pro-
mising feature that the additions are being derived not only from
those who are professionally engaged in the pursuit of Science, but
also from those who, though employed in other occupations, seek
relaxation in cultivating some particular branch of knowledge. I,
nmay bo permitted to express the hope that we may continue to devive
an increasing support from the cultivated classes of the community.
Even the sympathy of such men is not without its value to us; and,
moreover, amongst them are to be found many of high culture and
great influence who are peculiarly fitted to discuss philosophical ques-
tions of general interest. It is with a view to enlist such support as
this that it has been proposed to institute before long popular courses
of scientific lectures entirely distinct from the disquisitions which
chavacterize our ordinary meetings. In initinting such a scheme,
however, the Institute does not in the least contemplate a departure
from her proper objects, which, as I have endeavoured to point out,
should continue to command our increasing attention. On the con-
trary, the Council ave of opinion that the institution of such lectures
and the enlargement of our library would have the effect not only
of spreading a knowledge of Science, but of creating in certain
instances a taste which may assist in advancing the higher aims of
the Institute. The promotion of Science and the cultivation of an
independent spirit of research must continue to be our aim in the
future as it has been in the past. The new home within whose walls
Wwe are now assembled for the first time, whilst it is a fit subject for
present congratulations, should remind us that the work of building
up Science has but commenced in this country. The position which
this Society has already won may serve as the foundation. For the
building up of the superstructure it is to be hoped that neither mate-
rial means shall be wanting, nor ample stores of intellectual strength
dnd persevering effort. Under such conditions in the future, our
seats of learning will prove true foci of illumination, from which
shall emanate an active intelligence and a spirit of inquiry worthy'
of the most enlightened age.
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SKETCH OF THE GEOLOGY OF THE ROUTE OF
THE INTERCOLONIAL RAILWAY,

BY ROBERT BELL, C.E, F.G.8,
0f the Geological Survey of Canada

(REap »rrore tax Cawapiax Ixstrrours, Freevary 10TH, 1877.)

The following article was written nearly a year ago, at the request
of Mr. Sandford Fleming, Chief Engmeer of the Intercolonial Rail-
way, and was used by him for reference in preparing the historical
sketch of this national undertaking, pubhshed last spring. It epito-
mizes the more recent views of the late Sir W. E. Logan in regard
to the “ Quebec group” of rocks, and may bo found of interest to
those who wish for a mere cursory knowledge of these formations, or
of the geology generally of the region traversed by this railway.
Dr. Dawson is followed in regard to New Brunswick and Nova
Bcotia. A separate short account is given of the geology of each of
the four sections into which Mr Fleming has divided the railway.

1, The St. Lawrence Dwtmt——frmn Rividre du Loup to the southern
end of Lake Matapedia,

The rocks along this section of the railway belong almost entirely
to the Quebec group. The geological position of this series is about
tho middle of the Lower Silurian system. In the province of Quebec
it forms a belt, extending from the northern boundary of Vermont
north-eastward to Cape Rosier in Gaspé, Along the south-east side
of this belt, especizlly towards Vermont, the rocks are more or less
metamorphosed, and they are supposed by some to be of older date
than the fossiliferous portion of the strata within the area indicated,
such as that in the neighbourhood of Point Levis.

The Quebeo group has been separated into (1) the Lower or Levis
division, (2) the Middle or Lauzon division, and (3) the Upper or
Sillery division. The bulk of the Levis division consists of lime-
stones and limestone-conglomerates, which are mostly magnesian. A

2
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black or dark coloux prevails throughout the formation. It is well
developed in tho neighbourhood of Phillipsburgh on Lake Cham-
plain, where a section of the beds, 4,860 feet in thickness, has been
measured. The lowermost 1,285 feet of the strata exposed on the
Island of Orleans, belong to this division. They consist generally of
grey argillaceous shales with bands of grey dolomitic conglomerates,
and are supposed to overlie tho rocks of the Phillipsburgh section.
The known thickness of this division would therefore be 6,145 feet.
"The rocks of the Levis division hive afforded neaxrly 200 species of
fossils, the majority of which have not been discovered elsewhere.
These indicate that the geological age of the division is about equi-
valent to that of the Chazy formation of Ontarie. Throughout the
Middle or Lauzon- division, the rocks are principally shales, with
some sandstones and oOccasionally small beds of conglomerate and
limestone. Their prevailing colour is grevnish ; but red, purple and
grey, and mixed red and greon strata also occur. On the Island of
Orleans and around Point Levis the lowermost 700 feet of this divi-
sion is overlaid by 400 feet of greenish arenaceous shale studded with
arains of glauconite, but rock of this kind- has not been found else-
where in the Quebec group. On Orleans Island the Lauzon division
has a thickness of 3,740 feet; but according to Mr. Richardson, it
varies in other localities from 100 up-to 4,000 feet. In the Upper
or Sillery division, the prevailing rocks aro greenish sandstones, pass-
ing into fine conglomerates. Red and green shales are also met
with towards the base. 'The total thickness is estimated at about
2,000 feet. The known thickness of the strata of the whole group
is therefore 11,885 feet, or more than two miles. The numerous
deposits of copper ore in the rocks- of the Quebec group belong to
two: liorizons, one at the bottom and the-other at the top of the
Middle or~-Lauzon division. :
The rocks of the St. Lawrence District of the Intercolonial Rail-
way belong principally to the Lauzon division; their general strike
is parallel to-the shore of the St.. Lawrence,-and consequently to the
course of the railway. Between Rimouski and the Great Metis river
the railway curves inland, and’ crosses obliquely a small basin of the
Sillery sandstones. North-éastward of Metis, in the continuation of
the strike of the: Quebec. group; the Lower or Levis division takes
the place of ‘the Lauzon; and is largely developed at a short distance
back from the St. Lawrence, all the.way to-Cape Rosier; while.to
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the south-westward of Rivitre du Loup, the Lauzon division, which
is only seven miles wide at Rimouski, expands in breadth as it runs
up the St. Lawrence, until, opposite St. Thomas, it occupies a belt of
country forty miles in width. In this distance, besides small out-
liers of the Sillery sandstone, two large .basins of it rest upon the
Iauzon shales. Tho more eastern of these begins opposite Green
Istand village and extends south thirty miles, and the other, com-
mencing at St. Roch, runs south-west fifty miles. One of the Silery
outliers referred to occurs on the shore.of the Sp-Lawrence, about
two miles below Rividre du Loup, and another includes Cacouna
Island and runs to Green Island River.

At Trois Pistoles, Bic and Great Motis, grey sandstones or quartz-
ites and coarse limestone-conglomerates are interstratified with the
<hales of the Lauzon division. These conglomerates consist of a sandy
matrix, with small pebbles of white quartz and masses of limestone
and diorite of all sizes. Some of the limestone boulders are very
large, one at Metis having been estimated to. weigh over twenty-five
tons, after a considerable part.of it had been removed. On the
north-east side of Lake Matapedia a similar conglomerate, associated
with dark shales, is met with about two miles from the upper end.
In the central portion. of this shore of the lake the rocks consist of
greenish sandstones, apparently of the Sillery division, interstratified
with red shales and cut by trap dykes; while the lower three miles
are occupied by a peculiar concretionary diorito containing much
epidote. These rocks are overlaid unconformably by the Gaspé
sefiés, which occur along the south-west side of the Iake. The lower
member of the latter group, which occupies this shore of the lake
except the uppermost four miles, consists of  whitish and pinkish
sandstone, sixty or seventy feet in thickness, dipping westward at a
low angle. The rocks in the four miles nearest the head of the lake
consist of dark brownish-grey, somewhat arenaceous, limestones, en-
closing nodules of a purer character. The surfaces of the beds are
uneven, and under the weather become of a lighter grey than the
froghly broken rock.

2. The Restigouche District—jrom the southern extremity of Lake
Matapedia to the Nipisiquit River.

‘With the cxception of some small sections which will be presently
described, the Intercolonial Railway in this district passes over rock:
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of the Gaspé Limestone series. These rocks spread over an immensh
area in the adjacent parts of the Province of Quebec and New
Brunswick. The whole area drained by the Restigouche River may
ba said to be occupied by them, and they run out in' belts to the
extremity of the Gaspé peninsula. They consist of dark greyish
limestones (which are mostly impure), grey and blackish shales and
greyish argillites, and their greatest thickness is upwards of 3,000
feet. They are of Upper Silurian age, and may be considered as
vepresenting all the strata, from the Clinton to the Lower Helder-
berg inclusive. On the Matapedia River, they consist mostly of dark
grey calcareous shales and slaty strata, with some limestone bands.
Just below the “Devil's Elbow” are certain greenish-grey sandstones.
and argillaceous and arenaceous slates and shales, which are supposed
to represent the overlymg Gaspé sandstones. Between this point
and Lake Matapedia we would therefore have the whole thickness
of the Gaspé limestone, since, as we have seen, the base of this for-
mation is met with along its south-western shore.

The mouth of the Restigouche River lies in a basin of Lower Car-
boniferous rocks, surrounded by the Gaspé Limestone series, which
forms the higher ground on both sides. These Lower Carboniferous
rocks consist principally of red sandstones and conglomerates, and
form part of the Bonaventure formation. Between them and the
flank of the high ground on either side there is a belt of amygda-
loidal and other trappean rocks, which frequently form conspicuous
conical hills. At Dalhousie, the limestones and shales are interstra-
tified with beds of trap and voleanic ash, In 1858, Mr. Richardson
and the writer. here collected a considerable variety of fossils, which
.proved the strata to be of the age of the Niagara formation. From
Dalhousie to- the west side of Nipisiguit Bay the same formation
continues, and affords good limestone in several places. A belt.of
rocks of the Quebec group, and apparently belonging to the Lanzon
division, which extends from the State of Maine through New
Brunswick, is supposed to come as far as the south-west side -of
Nipisiguit Bay. Grey granite is exposed at Middle River, close to
Bathurst Harbour, and again at Rough Waters on the Nipisiguit,
three.miles from Bathurst. It is composed of opaque white felspar,
colourless translucent quartz and -black mica, and resembles some of
the.granite of the Eastern Townships. The exposures near Bathurst
are supposed to be the termination of & long granitic range, which
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runs north-eastward from Penobscot Bay on the Atlantic cosst
through Maine and New Brunswick.

3. The Miramicki Diatrict—from the Nipisigust River to Moncton.

The most conspicuous feature of the geological map of Wew
Brunswick is the great triangular basin of carboniferous rocks, which
occupies about one-third of the whole area of the province. The
westorn shore of the Gulf of St. Lawrence, from the Bay of Chaleur
to the Nova Scotin liny, may be considered ag the base of this
triangle ; while the apex lies bayond Oromocto Lake, in the south-
western part of the province. Bathurst is situated on one side of
this area and Moncton near the other, so that the above section of
the railway exactly spans this geological region. With the excep-
tion of a narrow and irregular border of Lower Carboniferous rocks,
the strata within this area belong to the Middle Coal formation or
perhaps to the Millstone Grit, and consist principally of greyish and
reddish sandstones, interstratified with shales and conglomerates.
Notwithstanding their great geographical extent, they appear to be
spread almost horizontally over an even floor of oldér rocks, and
have no great thickness, the more ancient strata cropping up through
them in numerous places. Only a few thin seams of coal have yet
been discovered among these Carboniferous rocks. One of them,
occurring on the north-west side of Grand Lake (and which does not
average two feet in thickness), is worked along its outcrop in a
primitive fashion by the inhabitants. On the south side of the Bay
of Chaleur, between Cranberry Cape and Point Dumai, two coal
seams, measuring six and eight inches respectively, have been
observed among the greenish grey sandstones which form cliffs all
along the shore between these points, and have a thickness of about
400 feet. The roof of the uppermost of these seams consists of
flaggy bluish-grey shale, containing many ferns and other plants in a
beautiful state of preservation. Other small coal seams have been
reported as occurring near the Richibucto and Buctouche Rivers.

The horizontal strata around Bathurst belong to the Bonaventure
formation, which, as already mentioned, constitutes a part of the
Lower Carboniferous series. They consist of about sixty feet of
reddish shales and red and white sandstone conglomerates, with a
layer of bluish-grey shale about the middle. This layer averages
about two feet in thickness, snd -crops out on the west side of:the
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Nipisiguit river, about a mile above Bathurst. Some of the plant!
remains which it contains are replaced by the vitreous sulphide of
copper, which also occurs in small nodules in the same bed. An

attempt to work this deposit for copper was made about the ve:xr
1843.

4. The Nova Scotia District—from Moncton to Truro.

From Moncton to the northern flank of the Cobequid Mountains
the general course of the railway crosses obliquely three beits of
Lower Carboniferous rocks and one belonging to the productive Cozl
formetion, one of the former being at either extremity of the distance
while the higher rocks occupy an intermediate position. The Lower
Carboniferous rocks of Nova Scotia have been separated by Dr.
Dawson into a Lower Carboniferous marine formation and the
Lower Coal measures. The first of these consists usually of thick
beds of reddish sandstone, clay and marl, enclosing beds of gypsum
and limestone; but in some localities it is represented almost entirely
by conglomerates. It is largely developed in different dreas through-
out the eastern half of Nova Scotia proper and in Cape Breton, and
affords all the gypsum exported from Nova Scotia and New Bruns-
wick. The Lower Coal measures, in some localities, consist of grey
sandstone and dark shales with thick beds of conglomerates and
coarse sandstones toward the base; while in others they present a
great thickness of* peculiar bituminous and calcareous shales. The
most interesting exposures of this division occur in the south-castern
part of New Brunswick. Near Hillsborough, in this region, a vein
cutting these shales is filled with the remarkable mineral Albertite,
which is so valuable for gas-making. The coal measures proper in
Nova Scotia are characterized by the prevalence of grey sandstones
and darkly-coloured shales, and by the comparative scarcity of con-
glomerates. The coal-field of Cumberland county is situated on the
belt or trough of this forration, which has been referced 1o as crossed
by the railway section under consideration ; and the Pictou coal-field
appears to belong to an eastward continuation of the same trough.

"The Cobequid Mountains are flanked on both sides by rocks which
are partjally metamorphosed in some places, but on the north side,
in the vicinity of the mailway, Dr. Honeyman has found fossils by
which their age has been determined to be Upper Silurian.  On the
south side, the strata consist of greyish quartzites and olive-coloured
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shales. These are cut at a small angle to the stratification and
cleavage by a large irregular vein, which crosses the railway with an
east and west bearing, and which has been traced for a long distance
on either side. Smaller and nearly parallel veins have also been
found near the principal one. They are all filled with carbonates
and oxides of iron, and constitute the Acadia Iron Mines of London-
dexry, which are at present worked by the Steel Company of Canada.
This company is now engaged in erecting two large improved blast
furnaces, capable of producing upwards of 1,000 tons of metal per
week, which is at the rate of more than five times the <whole con-
sumption of pig iron in the Lower Provinces. The construction of
this section of the railway and of the Pictou Branch will now enable
the company to obtain coal for smelting purposes, cither from
Springhill or New Glasgow, which are nearly equally distant from
the iron works. These mines were examined and reported upon by
Mr. Selwyn in 1872.

The centres of the highest .parts of the Cobequid Mountains are
occupied principally by & hard reddish rock, supposed by Dr. Honey-
man to be Laurentian gneiss. Examples of this rock are met with
on the railway, between Folly Lake and Wentworth.

Between the southern base of the Cobequid Mountains and the
neighbourhood of Truro the railway traverses obliquely a trough of
Lower Carboniferous rocks.

Cobequid Bay is excavated from a narrow basin of *soft bright red
sandstone, of Triassic age, which overlies the Carboniferous rocks
unconformably. Tho remains, or the more or less broken margin of
this basin, sre found all around the shores of the bay, and also
extending eastward from Truro, at its head, a distance of foir miles
up the Salmon River, where the two sides of the narrow basin come
to a point.
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THE GLACIAL AND INTERGLACIAL STRATA
‘OF SCARBORO’ HEIGHTS,

AND
OTHER LOCALITIES NEAR TORONTO, ONTARIO.

(WITE A PLATE.)

BY MR. GEORGE JENNINGS HINDE, F.G.8.

(Read Bfore the Canadian Institute, February Srd, 1877.)

There is perhaps no other portion of tho great inland basin of
North America where the strata, showing the different changes which
have occurred from the commencement of the Glacial period up to the
present, are better displayed than along the shores of Lake Ontario
and the country bordering on it. The south shore of the lake in the
State of New York is described by Professor Hall as one continuous
section ; at Niagara the interest attached to the Falls has caused the
superficial strata tobe closely studied, not only by American geologists,
but by such men as Lyell and Ramsay; and a late article by Mr.
Thos. Belt, F.G.S.,* shows that their entire history is not yet satis-
factorily determined. Between Niagara and Dundas, Ontario, at the
western extremity of the lake, the sonthern shores present glacial
beds of great interest, but which have not yet been fully described.
On its northern shores, from the commencement of the channe] of the
St. Lawrence at the Thousand Isles, westwards as far as Scarboro’,
Ontario, the banks of the Jake are generally low and without features
of importance, and beyond Scarbore’ the shores are again low to the
western extremity.

This general deficiency in conspicuous sections along the north shore
is more than compensated by the display, perhapsunequalled anywhere
round the lake, of glacial strata at the Scarboro’ Clifft This cliff,
generally known by the name of the Scarboro’ Heights, commences
near-Port Union, about fifteen miled east of Toronto, and from thencs
extends along the lake shore, in a general south-westerly direction, for
aboutnine and a half miles. It islow at its easterly end, but gradually

® Quarterly Journal of Sclence, April, 1875,
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rises to an elevation of 170 to 190 feet above the lake, at which
elevation it continues till approaching the westerly end, where it
again slopes to the lake level. A second terrace, about 100 feet in
height, runs for some distance nearly parallel with the lowest or lake
terrace, and about a quarter of a mile behind it; but at one place
this upper terrace approaches the lower one sufficiently close to form,
for a short distance, a continuous section with it. At this place the
entire height of the section is about. 290 feet above the lake level.
The waves of the lake wash the base of the section-for the whole dis-
tance, and are constantly eroding it; their action is much increased
by the undermining influences of the springs which jut out between
the layers of the clay and sandy strata, and cause large landslips.

As fast, however, as the materials fall to the base of the cliff they
aro removed by the waves of the lake, and thus, from the summit to
the base of the cliff for the greater part of the section, every stratum
of the soft beds of clay, sand and gravel of which it is formed, can be
traced in a manner rarely met with. The readiness with which the
usually soft strata of the Glacial period yield to denuding atmospheric
influences, renders good exposures unusual, and then only for short
distances; and as generally these beds have been partially eroded- at
various periods since they were formed, and even entirely removed in
certain places, there is great difficulty in deciphering their true history.
On this account a section so extended and completeas that at Scarboro’
presents most unusual facilities for gaining a knowledge of the succes-
sion of the events of the Glacial era in this portion of the continent.
As, however, the Scarboro’ section does not show the-lgwer portion of
the series of the glacial deposits immediately resting on the Paleozoic
rocks, it will be necessary, in order to trace the complete succession
from below upwards, to refer first to a section facing the lake, where
these old rocks are exposed. They may be seen in the low cliffs at
the Garrison Common and Humber Bay, west of Toronto, and about
twelve miles distant from the Scarboro’ Heights. _

As far as I am able to ascertain, the geological structure of the
Scarboro’ CHiff hss never been described in a detailed manner. The
cliff itself, in reference to its influence on the formation of the island
bounding Toronto harbour, formed the subject of two memoirs by
Sandford Fleming, Esq., C.E., and Prof. H. Y. Hind.*

Xt is very curious that Sir Charles Lyell,t who was attracted to

# Canadian Jonrnal (Pirst Serics), Vol. IL., April, 1854,
1 Travels in North America, 1841-2, chap, xx,
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Toronto to examine the well-defined torraces between Toronto and
Lake Simcoe, should not have searched the lowest and most important
of these terraces at Scarboro’; it may be due to the fact that the base
of the cliff is only accessible when the lake level is low and the
weather fine.

Professor A. C. Ramsay, in his description of ‘the glacial beds of
Canada,* mentions the bold cliff’ of sand, gravel, and clay partly
white, with boulders at Scarboro’ Heights.

There is no special reference made to this cliff in the ¢ Geology of
Canada,” by Sir W. Logan (1863), but the superficial strata at Scar-
boro’ ar_ near Toronto t are stated to belong to his Eric and Saugeen
divisions.

In order to understand ‘the conclusions which may be drawn from
the character of the pebbles and boulders found in the till or boulder
clay of these cliffs, it will be desirable 1o give a preliminary sketeh
of the underlying strata, which form the floor on which the glacial
beds rest, on the north shore of the lake.

Commencing at its castern extremity and proceeding westwards,
there are— :

1st. The Ridge of Laurentian Rocks, forming part of the spur con-
necting the main range of these rocks in Canada, with that of the
Adirondack region of New York. From the Thousand Isles, the
range in Canada extends nearly due west to the shores of the Georgian
Bay. The crystalline gneissoid character of these rocks readily dis-
tinguishés them from those of the succeeding divisions.

2nd. Potsdam Sandstone.—A. hard gray sandstone and conglomer+
ate, of which there is a small area north of Kingston. It also forms
some of the islands at the entrance to the channel of the St. Law-
rence, and extends south for a short distance in the State of New
York.

3rd. Trentorn Limestone (including the Black River and Bird’s-Eye
divisions).—For the most part, a blue fossiliferous limestone, the
lower beds thick and massive, the upper with some intervening shales.
These limestone beds underlie the greater portion of the area between
the lake shore and the outcrop of the Laurentian range to the north,
and they extend on the lake shore from Kingston westwards as far as
the township of Whithy, a distance of one hundred and thirty miles.

¢ Quarter]y Journal of the Geological Socicety, 1859, p. 203,
1:Geology of Canada, p. 904,
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4th. Utica Shale.—A. black bituminous shaie filled with- fossils.
From Whitby, where this shale band rests on tho Trenton limestone,
the outcrop of this rock reaches on the shore to tho vicinity of Port
Union, a distance of about fifteen miles.

5th, Hudson River Group.— Principally bluish arenaccous flag-
stones and shales, with a few thin beds of limestone. From Port
Union, this group of rocks extends nearly as faras Oakville, or about
forty miles, along the lake shore.

6th. Medine Sandstones and Shales.—DBeds of a-déep red colour,
with a few thin bands of a gieenish tint. These rocks form the lake
shore between Oakville and the western extremity, a distance of about
eighteen miles.

Tth. Niagara Limestone.—A very hard magnesian limestone of a
gray tint, which forms the swmmit of the prominent escarpment near
the west end of the lake. '

These groups of strata, with the exception of the Laurention, belong
to the Cambrian, Cambro-Silurian and Silurian divisions of the Palwxo-
zoic age. The strata arve nearly horizontal, but have a slight dip to
che south-west, and the various beds are appavently all conformable.
On account of their extremely regular arrangement, in passing over
this area from east to west, or from north-east to south-west, there is
the following succession of lithological characters in the underlying
strata s fivst, cvystalline gneissoid rock, then a gray sandstone, fol-
lowed by blue limestone, black shales, blue flags, red sandstones, and
gray dolomite. This variation, independent of the fossils which they
contain, allows the rock-fragments in the till to be referred without
difficulty to their respective sources; and taken in connection with
the strize on the rocks, enables the direction in which the ice moved to
be ascertained with certainty. These Palmozoic rocks in this portion
of Canada ave oftentimes concealed for long distances by the overlying
glacial strata; thus, north of Toronto they are hidden for more than
forty miles, and 2 still greater distance may be travelled west from
Peterboro’, Ontario, without meeting with them. Exposures generally
occur along the lake shore or in the lower reaches of the streams which
empty into the lake.

The Palweozose rocks underlying the Scarboro’ Cliff belong to the
Hudson River group of bluish flags and shales ; -but at this place, for
about twenty miles along the lake shore, they have been eroded to
a lower level than the lake; at the Garrison Common and. Humber
Bay they are again visible.



392 GLAOIAL AND INTERGLACIAL SYRATA.

I propose to-describe, first, the lowest glacial beds, or those imme-
diately resting on the Palzozoic strata, and then trace the various
changes in ascending order.

Placed in a tebular forni, the order of the strata is as below :—

STCCESSION 0F STRATA AT'SCARBORO' HEIGHTS, GARRISON COMMON AND
Houuexr Bay, Easr aAND WesT or TORONTO.

Garrison Common  8carboro’
and Humber Bay,  Heights.

7. Stratitied sand and gravel, Post-Glacial ..,... 10 feet 50 feet.
6. Till or boulder clay, No, 3..cccvereinnnnnnn Absent 30 feet.
5. Laminated clay and sand, Interglacial........ Abgent: 90 feet.
4. Till or boulder clay, No. 2...c.0cuveunnrnen. Absent 70 feet.
3. { Interglacial fossiliferous sand.............. Absent 40 feet.

Interglacial fossiliferousiclay .ovovvenvnn, .. 20 feet, 100 feet.
1. Till or boulder clay, No. 1..ceevverennnnnnn. . 25 feet Below

Paleozoic ﬂags andshales ..........i....... 5 feet exposed { Lake level.

Palazozo;c Rocks.—At the Garrison Common, and indeed for the
entire dmta.nce between that place and Burlington, Ontario, thirty-
two milés to the west, these rocks may be seen, with -the exception
of a:few intervals, along the lake shore. Their upper surfaces have
‘been broken up by the glacial ice in a very uneven manner, and
geldom‘; maintain the same level for many yards in successmn The
the glaml markmgs, and I am not aware that any striee have been
previously noted at this place or anywhere near it. On account of
the lake having been at a higher level than usual this last summer,
the waves made greater inroads on the cliff, and washed away the
till from the surface of the rock beneath, and on this I was fortunate
enough to find glacial strie-in several places. The direction of these
striz varied between N. 28° W, and N. 86° 'W., and the average of
mne observations was N. 66° W. Following the extension of these
Striee, it will be seen that the glmer must have traversed the basin
of Take Ontario, and its course -westwards was up the slope of the
country, in the direction of the glevated Silurian plateau of the penin-
sula of Ontario. That this, an@not the opposite, was its true course
is shown by the materiuls of thé till, to be presently described. I
am unable to find any record of glacial striz to the west of this place,
nearer than the townships of Flamboro’ and Beverley, from thirty to
forty miles distant ; the majority of the observations at these places,
recorded in the * Geology of Canada,” shows that the path-of the
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glacier was still in the same direction, that is, to the west, varying a
few degrees north and south of it. As theso townships are situated
on the Silurian plateau, the glacier must have overflowed the escarp-
ment bounding it to the east, which is at an elevation of four hundred
feet above the lake.

Till, or Boulder Clay, No. 1.—The beds immediately resting on this
uneven striated floor of Palxozoic rocks are of “till”* of a typical
character. (#%g. 2,5.) The matrix is a sticky, bluish, calcarcous
clay, which on exposure frequently turns to a brownish or yellowish
tint; it is entirely unstratified. This clay is filled with slaks of rock,
stones and boulders. The slabs are portions of the underlying flags
which have been torn up by the ice; some of them have a surface
three feet square and are a foot in thickness; their edges have, as a
rule, not suffered from abrasion. Many of these slabs stand on their
edges in the clay, conclusively showing that they had not been dropped
in their present places by an iceberg, or they would not have settled
in an upright position ; their uninjured edges also show that they have
travelled buv short distances. Most of the sfones in the clay ave not
more than one or two inches in diameter; they are blunt edged, polished
and scratched. Though some may have been formed out of the thin
bands of limestone which occasionally occur in the underlying Hudson
River strata, the greater part resemble more closely the blue Trenton
limestone. Mingled with these are many fragments of the black
Utica shale, which, though much softer than the limestone pebbles,
yet retain the ice-markings very plainly. The presence of these
shales in the till bears witness that the path of the glacier, under
whose mass they were brought to this place, was from the east, as
there are no rocks of this material in the opposite direction. The
absence of fragments of the red sandstone er the gray dolomite which
crop out to the west of this place, furnishes negative testimony to the
same effect. :

There are but few large boulders in the lower till at this place;
occasionally a large block of Trenton limestone covered with scratches,
and a few of Laurentian gneiss. The gneissoid boulders, where they
oceur, ave generally grouped within a short distance of one place;

* I use the term “till” in the same sense as Mr. Jas. Geikio in the second edition of ‘the
*Great Ico Age,” as synonymous with the *¢boulder clay No distinction can be maintaited
here between the non-stratified clays with striated stones and with or without boulders, resting
on the Paleozoic rocks and those of & later date, covcﬂng Interglacial deposits. X prefer ihe
$erm **ti1;" its use avoids the azomaly of styling beds “bonlder clays,” in which n-eqnenuy
no bonlders are present,
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they are mostly two to three feet in diameter, and very often have
one portion of their surface smoothed and deeply striated, an orna-
mentation but rarely scen on the boulders of this rock scattered over
the surface of the country. Guided by the direction of the strire on
the rocks beneath, it scems probable that these gneissoid boulders
may have been transported aecvoss the lake from the Adirondack
Mountains of New York, more than one hundred and eighty miles
distant.

There is = fine example of the rare (or rarely noticed) phenomenon
of “Striated Pavement” in the till at the Garrison Common. I am
not aware that it has been previously noted in Canada, but it has been
described as occurring in till in the Miami Valloy, Ohio. The stones,
slabs and boulders which are elsewhere irregularly seattered through
the mass of the till, have been here arranged side by side in a nearly
level stratum in the clay, forming a sort of mosaic pavement or floor:
the pieces of which are of vavious sizes and shapes. (Fig. 2, p.)
These pieces ave fixed in the blue clayey matrix, and the same material
covers the pavement for nearly 20 feet in thickness. The projecting
edges of the fragments seen in the cliff section have exactly the appear-
auce of a horizontal. layer of stratified rock. In some portions the
pavement is formed of but a single layer of stones; in other places the
stones are two or three deep; and there are indications for a short
distance of a second pavement about two fect below the first. This
peculiar floor extends for nearly 800 yards along the cliff; it is not
exactly level, but slopes from two to three feet in that distance. In
addition to this even, nearly level arrangement, the upper surfaces
of the stones and boulders are also covered with striee running in a
uniform direction, similarly to those on the underlying rock, showing
that the pavement must have been the floor of a glacier. Some of
the stones have also their under surfaces striated, probably resulting
from glacial action hefore they became fixed in the pavement. From
compass observations in eleven different places, I found that the strize
on the pavernent varied between N. 56° W, and N. 70° W_; the average
direction is N. 67° W., which is, within one degree, the average direc-
tion of the striee on the underlying rocks to the east of this place.
Though only the jutting edges and small portions of the upper surface
of the.pavement were exposed in the face of the cliff; yet, where the
overlying till had been removed in some small gullies, the pavement
could be traced for a short distance inland. From the striw, it can
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bo seen that these stones had been pressed into the clay below by the
weight of a glacier passing over them; but unless some stream of
water previously washed the stones out of a bed of till, it is diflicult
to see how any amount of pressure could have effected the arrange-
ment in which they are now found, There does not appear, however,
any cvidence of water action, neither in the till above or below the
pavement.

I have also discovered a pavement in till similar in all respeets to
that above mentioned, in the cliff facing the lake between Oakville
and Bronté, Ontario, about twenty-three miles to tho west of the
Garrison Common.,

I could not detect any differenco in the character of the till above
and that below these pavements, beyond that the till underneath
contained larger slubs and stones than that above; this difference
howover existed in those portions of the cliff whero the pavement
was absent. Dr. Croll believes that similar pavements* indicate an
intervening period between the formation of the beds of till above
and below ; but the striking uniformity in the conrse of the strize on
the pavement and on the Palwozoic rocks, points to the probability
that they were effected by the same glacier in this case.

2. Interglacial Fossiliferous Clay. — Next above this lower till
there are seen in the cliff to the west of the Humber Bay beds of
stratified clay, with some vegetable remains in them. (Fig. 38, ¢.)
These stratified clays form the most important part of the section at
Scarboro’ Heights, and I purpose deseribing them as they occur at
that place. My object in mentioning this small patch at the Humber
Bay is to show their true position in the series, resting unconformably
on the lower till; for at Scarboro’ these clays extend beneath the
lake level, and ‘they might have been deemed of Pre-Glacial instead
of Interglacial age. If a boring were made at Scarboro’, it is highly
probable that beneath the clays there would be found a till and then
the Palwozoic rocks, in the same manner as at the Humber Bay.

The extent to which tho present configuration of this country is
due to the ordinary forces of denudation previous to the (lacial period,
and the.degree it is owing to the ice action during that period, is very
difficult to determine, and the data for a satisfactory solution are yet
wanting. T do not think that the effects of the glacial ice in form-
ing the present features of the country, can be exaggerated ; and it

% Climato and Time. Amnerican Edition, p. 235.
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appears to me doubtful if there are now visible any prominent physical
features of Pre-Glacial age in the region of Western Canada underlaid
by the Palrozoic rocks. Doubis are yet expressed in some guarters
as to the capacity of glaciers to excavate our large lakes, cs Lakes
Ontario, Erie, Huron and Michigan ; and though rock-basins, eroded
out of undisturbed Palwozoic strata, their formation is put down by
some to a depression of the earth’s surface. If the earlier glacier wis
- massive enough to overflow mountains 3,000 and 4,000 feet in height,
as is known to have been the case in New England, it ought to have
been a comparatively easy task for such a mass to plough out the
hollows of our inland lakes to depths of only 300 or 400 feet below
the sea level. g .

I will give a very striking instance of glacial action on the shores
of Lake Ontario, which seems to me to furnish strong proof of the
basin of this lake at least having been scooped out by the ice. At
its easterly end, where the channel of the St. Lawrence commences,
I have traced the deep glacial strie and furrows on one of the
islands of Potsdam sandstone from 100 feet above the water's level
down to the water’s edge, nntil they disappeared beneath the lake.
These stri, like the generality of those abundantly seen in this dis-
trict, run towards the south-west. From thence I have crossed the
lake to its south-western shores, about one hundred and eighty miles
distant from thé place where the striee entered the water. The rocks
immediately next the Jake here are too soft to retain stri, but on going
back two or three miles to the elevated escarpment of limestone 400
feet above the lake, the rock surface is seen 1o be covered with striz
running in nearly the same direction asat the easterly end, or 8. 35° W,
Standing on the edge of this escarpment and looking towards the north-
east, whence the ice came, it cah be seen at a glance that it must bave
crossed the basin of the lake; and still further to complete the proof,
in the bed of till on the summit of the escarpment there are plenty
of striated fragments of the Cambro-Silurian strata {Hudson River)
which, from the course of the strie, must have been brought from the
outerop of these beds in the bottom of the lake. When the path of
the glacier can be thus traced following the axis of the lake from
north-cast to south-west, and masses of till which bave been eroded
from the rocks outcropping in the area of the lake are met with, heaped
up on the banks at its south-westerly end, the only conclusion which
can be drawn is that the lake basin is due to the powerful eroding
influence of a glacier.
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The presént basins of the lakes, however, by no means represent
all the hollows made in the old rocks by-the glacial ice; many of
these have been filled up by till and stratified deposits, and until
borings are made, remain unknown. Thus Dr. Sterry Hunt has shown
that the Palzozoic rocks on the shores of Lake Erie are covered with
glacial and stratified clays to a thickness of 100 to 200 feet beneath
the lake level; whereas the lake itself in most places is not more
than 70 feet in depth. There is, however, to be considered the fact
that the present depth of the lakes is probably very.muck less than
their originally excavated depth by the glacier ; for stratified deposits
of clay and silt brought down by the rivers, &¢., have been gradually
accumulating in their basins since the time when the glaciers which
filled them were dissolved.

At the Scarboro’ Heights there is one of these filled-up glacial
hollows. The Paleozoic rocks were eroded by the first glacier deeper
than the present lake level ; without a boring it is impossible to say
how deep the hollow may have been. 'With the exception of a short
distance at both ends of the section and a space in the central portion,
the basal beds of the Scarboro’ Cliff are composed of beds of stratified
clay. (Fig.1,c.) Their maximum thickness sbove the lake is about
100 feet; how far they cxtend below is unknown. They are bluish
and ash-gray in colour, and contain more or less of lime and sand in
their composition. The beds appear to-be entirely free from pebbles,
stones or boulders of any kind. There is considerable variation in
the thickness of the different strata; whilst some beds are two or
three feet in thickness, in others there are over twenty layers in the
space of an inch. In the greater part of the section the beds are hori-
zontal ; but at either extremity and in the central part, where the clay
hasbeen extensively eroded by the succeeding glacier, the lower remain-
ing beds are contorted and twisted in a most remarkable manner. The
layers are bent and folded over cach other in inextricable confusion,
and are also faulted on a small scale.  The outlicr of this same clay at
the Humber Bay is also corTugated in a similar manner. (Fig. 4, c.)

3. Iuterglacial Fossiliferous Sand.—Before describing the fossils
contained in the clay beds, I wish to mention the beds of sand and
sandy loam which rest conformably on the upper surfaces of tha
clayey strate. (Fig. 1, &) These sand beds are of a yellowish tint;
the strata are horizontal, and appear, like the clays, equally free from
pobbles or boulders. Their maximum thickness shown in the cliff is

3
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forty feet, but they have evidently been eroded, and in some places
completely removed, and their original thickness may have been much
greater. In those parts of the section where the clay beds are con-
torted, these sands have been completely removed.

Thero is thus esposed at the Scarboro’ Cliff beds of clay and sand
of Interglacial age 140 feet in thickness, leaving out of account the
extent to which they may reach below the lake level, and the amount
which may have been eroded from the upper surface.

Though these strata are covered by beds of till, and, Jjudging by
the Humber Bay section, also rest on beds of the same material,
indicating the intense action of ice both at periods before and after
their deposition, they yet contain no more evidence of ice-action than
would be found in the: clays now forming beneath Lakes Onturio or
Erie, nor indeed so much, for it is very probable that chance boulders
might be carried and dropped on the floor of these lakes by shore ice ;
but so far as my observation extends, I have not detected a single
boulder in any of these deposits. There is thus, independent of the
evidence furnished by the fossils, sufficient proof in the character of
these deposits to show a great difference in the climate at the time
they were formed, to that which prevailed in the preceding and follow-
ing Glacial eras.

The larger proportion of the fossils in these interglacial strata are
remains of plants which occur in layers between the beds of clay and
sand. Some of these layers are from half an inch to three-fourths of
an inch thick ; but such layers are unusual, and in general there is
but a thin film of fibres covering the surface of each stratum of clay,
hardly to be noticed but for their darker tint. Although so delicate,
yet in: & vertical section cach film of plant fibres is distinctly seen as
2 thin dark line, and in some places there are twenty-one of these
layers in the space of an inch. Where the clayey strata are two or
three feet in thickness, the fibres are scattered through the beds with-
out arrangement; but their general occurrence is in layers compara-
tively free from sediment. These plant-layers are nearly entirely
formed of minute fragmeuts, from one to two lines in length, of the
stems, branches and leaves of mosses and other plants, with occasionally
a portion of a branch, an inch or two in diameter, of some coniferous
trce. The fragments aro flattened by pressure, their edges are worn
as if they bad been long macerated in water. Though there is but
little of the clay or sand in the thicker layers, there are plenty of
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very thin delicate scales of mics, 2 material which would take longer
to settle in the water than the particles of clay. These layers have
been so much compressed that they can be separated from the stiata
above and below, and there werc some fragments on the beach which
the lake waves had shaped into flattened cakelike forms, but had
failed to disintegrate them. These plant-remains could be traced
from the lowest beds of the clay visiblo at the lake level quito to the
summit of the sand and loam beds above; but on account of the
looser nature of the upper beds, they could not be so easily seen in
these as in the clays below ; there were sufficient traces, however, to
show that during the whole period in which these beds of clay and
sand, 140 feet in thickness, were being laid down, fragments of plants
continued to be deposited in them.

A careful search amongst the layers of plant-remains, in which I
have been rauch assisted by the Rev. W. A. Johnson, of Weston,
has brought to light specimens of the following genera of plants and
animals :— 4

Diatomacee. Pharerogams.
Navicula. Wood of pine or cedar.
Stauroneis. Portions of leaves of rush and
Pinnularia. other plants.
Sceds of various plants.
Alge.
Chara sp. Crustacea.
Cypris (of two or three species).
Musei.
Bryum. Coleoptera.
Fontinalis. Elytra of Carabid,
Hypnum commutatum.
Hypoum revolvens? Gasteropoda.
Hypnum sp. Planorbis.
Zonites?
Lycopodiacee,
Spores?

The stems and leaves of mosses are very abundant in the layers, and
yet retain their microscopic structure very perfeetly. I awm indebted
to Professor Macoun, of Belleville, Ontario, for examining and deter-
mining the genera ; the more doubtful specimens were submitted to
Dr. James, of Harvard University. Hypnum commutatum, deter-
mired by Dr. James, has not hitherto been found on this continent
further east than the Rocky Mountains; it also grows in England.
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There is thus a very peculiar connection in the occurrence of this
species fossilized at this place, intermediate between the widely-apart
localities where it now grows,

Both the plant and animal remains so far discovered 'in these
strata conclusively show that they are of land and fresh-water origin;
not a trace of any marine organism has been found in them. The
manner in which the layers of plant fibves are imbedded between the
strata of clay scems to indicate that the sediments and plants were
brought down by streams at periodical intervals into a lake, in which
the clayey sediment first settled and the plants and lighter frag.
ments, such as scales of mica, sank over them. It is not improbable
that beds of a similar character to these at Scarboro’ are now being
deposited in some of the more inland lakes, where the surrounding
country is still covered with forest trees. Each spring, the floods
from the melting snows wash from -the surface of the lahd, together
with clay and sand, the small decaying portions of the steins and
leaves of trees and lesser plants; these are carried into-the lakes,
where the fragments of plants float sufficiently long to allow -the
sand and clay brought down with them, to settle; but at lass they
become waterlogged and sink to the bottom, covering the surface of
the heavier materials, and are in turn covered the following year by
a fresh layer of clay. If this supposiiion is correct, the winters of
that Interglacial period were characterized by abundant falls of snow,
which, melting suddenly in the spring, produced flooded streams,
thickly charged with sediment and débris, in the same manner as at
present. ’

It is impossible now to determine the bounds of this interglacial
lale bosin. Considering that these deposits exist at places twenty
niles distant from cach other, and their thickness of 140 feet above
the lake level, it seems improbable that they were deposited in a
merely local hollow; and though beds corresponding to those at
Scarboro’ have not, so far as I am aware, been discovered at other
places bordering Lake Ontario, I yet think that the -busin in which
they were laid down was co-extonsive with that of the present lake.
This basin had been previously hollowed out of the Palxozoic rocks
by the action of the first glacier ; and in the hollow left, when, through
a changed climeste, this glacier was dissolved; there were deposited
this éxtensivé ¢ ries of strata of clay and sand mingled with plents,
telling.of a long succession of ages in which the climate was similur
to the present.
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The existence of such extensive lacustrine deposits completely
sets at rest the theory of Dr. Dawson, that the large inland lakes
were eroded by an Arctic cwrrent coming from the north-east,
Noither in these deposits nor in any of the later glacial or post:
glacial beds of Ontario west of the spur of the Laurentian Moun-
tains, near Kingston, Ontario, has any ovidence been found as yet
which would lead to the conclusion that the sea has covered this
inland basin at any time between the commencement of the Glacial
period .and the present ; the fossils which have been-found in these
beds are all of fresh-water origin.

4. T, or Boulder Clay, No. 2.—Resting unconformably on the sur-
faces of the lacustrine beds just deseribed, are beds of till. (Fig. 1, 8%)

The character of this till is equzlly as well defined as those beds
previously described, resting immediately on the Palweozoic rocks.
The only respects in which it differs fiom the lower till are, that it
has none of the larger slabs of the HMudson River rock, aund the
scratched pebbles in it seem to be nearly entirely of the blue Trenton
limestone and black Utica shale. As the Scarboro’ Cliff is nearer
the outcrop- of these rocks than the Garrison Common, this resuls
could have been anticipated. There are also very few Laurentian
gneissoid pebbles or boulders in it. This till covers the stratified
beds beneath, with the exception of a short distance where it has
been denuded, from end to end of the section, but its thickness varies
considerably in differeat places. If the lower bed of till has been
produced by a glacier, there can be no doubt that this upper till is
due to the same cause. The effect of the first glacier in eroding so
powerfully the bhard Palmozoic rocks, would almost support the
belief that no beds of such soft materials as the clays and sands above
described, would be able to resist the-destructive influence of the
passage of a glacier over them. Whilst there is a difficulty in
accounting for the preservation of these beds in the Scarboro’ Cliff
on the theory of this upper till baving :been produced by a glacier,
the very fact of the absence of these beds in other areas round Lake
Ontario, ini:which there is great probability they once existed, is
strongly confirmatory of the theory that this second glacier swept away
the greater portion of these beds, leaving only in one or two places
traces of their existence. But even while thése interglacial deposits
escaped at Scarboro’ the entire destruction which befel them else-
where, they have retained abundant proof of having been subjectek
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to very powerful croding forces similar to those which the first
glacier produced on the underlying rocks. Thus at both ends of the
Scarboro’ Cliff only some 10 or 20 fect of the clay is seen, the beds
above this, 120 feet in thickness, having disappeared, and in many
places all traces of the clay beds have been eroded away down to
and beneath the Jake level, and the hollows are filed with till. The,
most striking proof of erosion, however, is seen towards the central
portion of the section, where a breach bhas been made in the fossili-
ferous clays and sands, more than 100 feet deep and about 450 yards
in length. For this distance the stratified beds have been completely
removed, and the gap is filled up with the solid blue till, which forms
a vertical cliff facing the lake, 100 feet in height. The face of this
chiff is seamed with cracks, and shows a pseudo-columnar structure.
This till is so far harder than the fossiliferous clays, that the waves
of the lake are unable to make so much impression vn it, and conse-
quently this portion of the cliff forms a slight promontory. The
extraordinary manner in which the clayey strata has been contorted
m those portions of the cliff where the erosion has been greatest
bears witness to the violence and intensity of the force which effected
both the erosion and the corrugation of the strata.

Some of the smaller holiows in the fossiliferous clays at the easterly
end of the section appear, however, to have been made by stream
erosion, for the channels are partly filled with boulders and large
pebbles below, overlaid by imperfectly stratified beds of fine silt and
gravel, with striated pebbles. These graduate upwards into true tiil
It is not improbable that these filled-up channels may bave been
formed by streams running beneath the glacier. The thickness of
the tll in those parts of the chiff wheve the fossiliferous strata beneath
ave horzontal, varies from 10 to 70 feet ; but this difference probably
results in part from subsequent erosion.

5. Laminated Clay and Sand, Interglacial—In the central portion
of the Scarboro’ CIMf there is a great basin formed in the till No. 2
just descrived. This basin may be due to the unequal deposition of
the till, or to subsequent denudation and erosion of its beds. In this
hollow there are extensive beds of fine laminated clay. (Fig. 1. 4.)
Phis clay is bluish or ash colour; it contains a larger proportion of
lime than the fossiliferous beds below, but resembles them in being
laminated and entirely free from stones and boulders. TUp to the
present I have been unable to find any fossils in these upper inter-
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glacial clays. The stra‘a are horvizontal, and no corrugations arc
present. The basin filled by these clays extends for about a mile,
and its greatest depth is about 90 feet. These strata form the upper
portion of the first or lake terrace ; but in the lower portion of the
second terrace (Fig. 1, v.) there is o thickness of 50 feet of loam and
sand, which appear to form one series of beds with the clay of the
lower terrace. Laminated clays corresponding to these beds in char-
acter, and at an equal elevation above Lake Ontario, are seen at York-
ville and in the valley of York MMills, places about eight and twelve
miles to the north-west of the Scarboro’ Cliff.

These clays have every appearance of being lacustrine deposits,
filling hollows in the till. Similar lake basins inclosed by banks of
till still exist; Bond’s Lake, twenty miles north of Toronto, is an
example,

6. 7il, or Boulder Clay, No. 3.—In the section of the second ter-
race there is a deposit of till about 30 feet in thickness, covering these
laminated clays and sands. (Fig. 1,4%) There is but a’small exposure
of this highest layer of till at Scarboro’; but in the extension of this
second terrace to the west of Scarboro, its beds are better displayed.
The pebbles in this till bear the same marks of scratching and polish-
ing as in the lowest till, but the matrix is of » more sandy character,
and in many places thete are small veins of gravel running through
it. Though this till appears to be the product of a glacier equally as
much as the lowest beds, yet the glacier forming it may have Leen of
less dimensions than the early one, and probably may not have had
exactly the same direction. It is very likely that this till may not
be derived from the direct action of the glacier on the Palxozoic rocks,
but rather may have been produced from the till of the earlier periods,
which was again ground beneath the later glacier in its onward pro-
gress. This till No. 3 is the highest glacial deposit exposed in the
Scarboro’ CHiff'; its summit is about 300 feet above Lake Ontario, or
530 feet above the sea level. Following northwards from the luke, the
surface of the country quite up to the watershed between Lake Ontario
and Lake Huron, that is, to an elevation of about 1,000 fect above the
sea, appears composed of till, the pebbles in which testify to the path
of the ice having been from the north-east.

7. Stratified Sand and Gravel Post-Glacial. —These beds marked
“d” in the section (Fig. 1) form the upper portion of the Scarboro’
CLff in some places. They are of very recent date in comparison



404 OLACIAL AND INTERGLACIAL STRATA.

with the beds just described, and appear to have resulted from the
erosion and re-assorting of the till of the second terrace, when the lake
was about 200 feet above its present level. They present the same
characteristics as the beds of sand and gravel now forming by the
action of the lake on the present lowest terraco. Some of the beds
are of large rounded stones and boulders ; others of smaller pebbles;
but all are water-worn. False bedding is also seen in some of the
layers. These sands and gravels rest unconformably over the earlier
deposits ; their maximam thickness is 50 feet ; but they are very local
in their distribution, and, fortunately for the agriculturist, the surface
of the land for the most .part is composed of the till or boulder clay
with boulders scattered overit. I have been unable to find any shells
in the beds at this place; but in beds of similar age in other parts of
the Province, fresh-water shells have been found.

Erratic Boulders.—On the surface of the plateaux formed by the
first and second terraces at Scarboro’, these boulders occur, though
they are not very numerous. Their distribution took place prior to
the deposition.of the post-glacial sands and gravels above mentioned.
These boulders are of very various sizes and shapes, from that of a
foot-ball up to blocks two or three feet in diameter. They are mostly
of a rounded outline, but very rarely are any marks of striation to
be seen on thera. They are.in this district generally scattercd singly
on the surface. By far the larger proportion of these boulders here
are of Laurentian gneiss, with a few of Laurentiun limestone, and of
the lower beds of Trenton limestone, which to the north-east of this
district rest immediately on the Laureniian rocks. On account of the
area covered by the Laurentian rocks bLeing so extensive, and the
character of the rocks being very similar over large portions of that
avea, it is not always practicable to trace the gneissoid boulders to
the particular beds whence they have been derived. On this account
the evidence of a boulder whose source can be traced to a certain
locality is important. I had the good fortune to find at Yorkville,
about 250 fect above the lake, a surface boulder of Potsdam sand-
stone, with the characteristic fossil, Lingula acuminata, abundantly
and beautifully preserved in it. As the only outcrop of this rock
is at the casterly end of Lake Ontario, this particular boulder,
_whether carried by glacier or iceberg, must have been transported
ono hundred and sixty miles to the west of its original home, directly
contrary to the present drainage of the country.
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It has been generally suppused that these erratic surfaco boulders
have been distributed by ivebergs which floated from the glaciers yet
romaining on the Lauventinn runge daring the submergence of the
lust Glacial epoch , but their occurrence in the central portion of the
plateau of Western Ontario, at levels of 1,200 feet above the sea,
renders this theory improbable, for a submergence sufficient to float
icebergs over this area would ulso be sufficient to cover the greater
portion of the Laurentiun range, whickh only averages 1,600 fect aubove
the sea, and thus prevent the furmation of & glacier on it. In the
lower levels of the country some of these ghaciers may have been
carried by shore ice during the subiergence ; but it seems more pro-
bable that many of these boulders were ieft where they are ut present
when the glacier in whose muss they were imbedded gradually melted.
The peculiar absence of striw on these boulders is not altogether to
be explained by the exfoliation which frost and heat produce on svme
kinds of gueiss, but probably arises from their having become imbedded
in the glacier, and not having been exposed to the grinding action
beneath it. The enormous number of these Laurentian boulders
scattered over Canada and the States for hundreds of miles to the
south and west of the range, would be sufficient, if they could be col-
lected, to form a very respectably-sized mountain range, and render
improbable the idea that icebergs or coast ice could have accomplished
such an immense work.

Probably of conlemporary age with the distribution of the erratic
boulders, there are in some places in Western Canada extensive ridges
of water-worn gravel and boulders, believed to resemble the kames
and eskers of Britain. They do not occur in the limits embraced by
my paper, and I merely meution their existence as part of the series
of glacial and.interglacial deposits.

Later than these kames are the terraces seen at various levels
round the inland lakes, nowhere moro plainly than to the north of
Toronto. These terraces are believed to indicate so many intervals,
during which the lake continued at a certain elevation sufficiently
long to wear back a-terrace along its shores in the same manner as it
now wears back the Scarboro’ Cliff. These terraces are suid to exist
up to an elevation of 1,000 feet above the sea-level to the north of
Toronto, and thus, to huve formed them, Lake Ontario must have
been 770 feet ubove its present level, and formed part of a vast inland
sea which embraced not only the greater part of Canada, but also the
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adjoining western and south-western States. From an imperfect,
examinativn, however, it appears to me doubtful if the kigher terraces
furnish unequivoeal ¢vidence of having been formed Ly the wearing
back of the lake. There is hardly any doubt, however, that the
various lake basins of Ontario, Erie, Huron, Michigan and Superior,
formed at the close of the Glacial period but one enormous lake or
sca, and the evidence is completely in favour of its being fresh water.
It has not been ascertained to what exteut this surface may have been
depressed iu relation to the sea level at that jeriod, or whether this
great body of water was held in by barriurs of glaciers or accumula.
tions of glacial débris which have since been removed.

During the period at which the lake was at the Ligher levels, the
drainage of this portion of Canada reached the sea by way of the
stsxssxppl Valley, and it is ouly since its level became lower than
that of Lake Erie that the Niagara gorge commenced to be excavated,
a period of very recent date in comparison with that of the formatlon
of the till and the interglacial strata.

The later geolugical furmations gradually merging into those still in
progress, are ridges of sand aud gravel similar to those at Burlington
Heights, Ontario, and the valleys of the present streams. In these
comparatively recent strata elephant remains have been found.

If I have rightly interpreted the facts shown in the cliffs at Scar-
boro’ and the Garrison Common, then it appears that from the
commencement of the Glacial period there is evidence of the presence
of glaciers overflowing this portion of Canada at three diffevent
periods at least, with intervals of milder periods between. Following
the melting of the first glacier, represented by the scratched rocks
and the lowest beds of till, the first interglacial interval continued
sufficiently long for .the fossiliferous clays and sands, 140 feet in
thickness, to be laid down. These deposits testify to a climate similar
to the present ane; they are overlaid by glacial til! in some places
70 fect in thickness, during the formation of which an Arctic climate
for the second time prevailed. To this Arctic cold there succeeded
a milder period, in which the laminated clays, 90 feet in thickness,
were deposited ; though these clays show no signs of ice action, yet,
on' the other hand, they are without fossils, therefore the evidence as
to the climate of this era is not so clear as that of the first Inter-
glacial epoch ; though moderate, it may have been much colder than
the present. This second Interglacial interval is again followed by o
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fresh glacier, bringing with it beds of til}, showing the presence of
intense cold aguin. Whether this alternation of climate was repeated,
or whether this third perivd of Arctic cold gradually changed to our
present interglacial condition, the Scarboro’ Cliffs contain no higher
beds to inform us.

The absence of mountain ranges, and the comparative level of the
surface of Canada, preclude the idea that these deposits of till of
different ages were formed by a mere temporary advance and retro-
gression of a glacier, descending from mountuin summits into valleys
in which a genial climate generally prevailed, as might bo urged in
the case of Switzerland. It would require more than a few seasous
of milder and colder temperature to bring about the melting and
then the re-forming and advance of a glacier, in a country which is a
comparative plain for hundreds of miles. The Interglacial intervals
in this country indicate changes of climate lasting through very long
periods.

I will now endeavour to show the extent to which the changes
shown in the Scarboro’ Clff ure corrvborated by sectivns seen in
other parts of the interior basin of the continent. There is great
difficulty in making a comparisun, on account of the very imperfect
manner in which the observativnus of this description of strata have
been conducted, and the indefinite sense of the terms employed. For
instance, all the beds of the Svurboro’ CLiff are summed up in the
“ Gevlogy of Canada,” as belunging to the divisions called the Erie and
Saugeen clays, though beds strictly correspunding to the definition
of these divisions can hardly be said to be present. The Erie clays
are stated to be stratified, of a blue colour, to hold buulders and
pebbles in greater or less abundance, und to be without fussils. The
Saugeen clay is a stratified brown culeareous clay, with but few
boulders or pebbles, and doubtfully containing fresh water shells.
The all-impurtant difference of distinguishing between noun-stratified
till and stratified clays seems hardly to have been made in describing
these deposits, and more reliance seems to have been placed on differ-
ence of colour than difference of structure. The lower bed- are
believed to be always blue, and are called the Erie clays; the upper
ones brown, and are named the Saugeen clays.* That this clussifica-
tion is generully inapplicable is easily scen when it is considered that
the colour and character of these cluys depends upon that of the rocks

* Geology of Canada. p. $96.
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beneath, or those of the loealities from which the ice has travelled,
and therefore clays of different colows may be contemporaneous,
Thus on this side of Lake Ontario the till is blue, because the rocks
to the east and north-east are also blue, but if we cross the lake, the
till is of a red or reddish-brown, from having been formed out of the
red Medina rocks. Even, however, in o blue clay district the dis-
tinction of colour will not hold good, for a chemical change takes
place on expusure in some of the blue clays, and they are altered to
a brownish or yellowish tint. This alteration is very partial, and
I think that many of the beds described as brown Suugeen clays,
resting unconformably on blue Erie clays, are merely duo to the
oxidation of the upper portiu. of the blue clays. Some very good
illustrations of this changp of colour may be met with at the Humber
Bay CIift

There is no necessity to search for beds of till corresponding to those
of the Garrison Common. The entire north-eastern portion of the
continent hus been overflowed by this first glacier, and left the striated
surface of the rock and till as witnesses of its presence. It would be
impossible, however, to state positively whether deposits of till, even
where they rest on the Palzozoic rocks, are due to the first or a suc-
ceeding glacier. It is doubtful if any pre-glacial beds newer than the
Palrozoic strata have been spared in this part of the continent; the
first evidence we have of the life of this region since the time of the
long since extinct species of the Devonian rocks is contained in these
interglacial cluys, the flora and fauna of which are still existent.

It is very probuble that these beds of sand and gravel, occurring in
some parts of Canada and the adjoining States, stated to be Pre-Glacial
on account of being overlaid by till, may in reality be of Interglacia’
age, and the till covering them may have been produced by a later
glacier. If it had not been for the small outlier of the fossiliferous
clays at the Humber Bay, the beds in the Scurboro’ CIff might have
been regarded of Pre-Glacial age. The buried channels of streams
which have been discovered in many places in Ohio are very probably
Pre-Glacial ; but they may.nevertheless have been further hollowed
out and deepened by the first glacier. It is significant that in tho
State of Ohio, which has been surveyed by a staff of excellent geolo-
gical observers, no loose beds of sand or gravel have been discovered
of an age immediately preceding the Glacial epoch ; any Pre-Glacial
remains which may have existed have been entirely swept away.
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T cannot find any notice of the discovery of fossiliferous deposits of
Tnterglacial age corresponding with those at Scarborv’, in any part of
Western Ontario. Sir W. Logan notices beds of vegetable material
near the Grand Sable,* Lake Superior, covered by a great thickness
of stratified sand and gravel, but the evidence shows the beds to be
of Post-Glacial rather than Pre Glacial age. Instances of tho trunks
of trees being found in yellow clay, in wells 10 to 20 feet from the
surface, at Toronto, are recorded by Prof. IL. Y. Hind,f but these
may have occurred in some of the stream channels similar to those
seen in the till No. 2 at Scarboro’, and belong to a later date. I have
examined the cliffs bordering Lake Ontario in many places ou the north
shore, und: the Canadian portion of the south shore, without fiuding
any beds which could be correlated with the fossiliferous clays and
sands at Scarboro’. There are, however, some beds of Interglacial
age filling the V.shaped sinus in the Niagara escarpment, between
St. David’s and the Whirlpool, which may bo considered to be of
contemporaneous age with the Scarboro’ beds. This sinus, so ably
deseribed by Sir Charles Lyell,{ and lately by BMr. Thomas Belt,
F.G §,§ is from one to two miles in width at St. David’s, and
gradually diminishes, so far as can be ascertained, until it ends ina
cul-de-sac near the Whirlpoo! at Niagara, where it is about the same
width as the present Niagara River. This sinus itself is believed Ly
Mr. Belt and some other geologists to have been formed by the erosion
of a pre-glacial stream in thie same manner as the present gorge; but
its character is so entirely different from that which the present Niagara
River has made, that it can hardly have been effected by the same agent.
Sir Chailes Lyell says that, it bears no resemblance to the deep, narrow
chasm in which the Niagara flows,” and he styles it an ancient valley
now filled with drift, giving no opinion as to Low it was produced.
Tt may seem rash for me to venture to express an opinion where so
great a master of the science was silent, but I think this cul-de-sac
has heen due to the first glacier which ploughed it out. Valleys of
a similar character are to be met with in other places i this escarp-
ment of Niagara dolomite; for instance, the one at the western
extremity of the lake in which the town of Dundas, Ontario, is
situated ; another one occurs at Owen Sound : in all these cases there

* Geology of Canala, p. 900,

't Geology of Canada, p. 904.

1 Travels jn North America, 1841-42, Book IL., chap. 19.
§ Quarterly Journal of Science, 1875,
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is no evidence of streams having been the meuns of eroding these
wide-mouthed valleys, whilst buth near Dundas and Owen Sound
there are plain traces of glaciers having p.ssed up them. The fact
of the existence of ancient stream beds leading from the south-west
end of Lake Erie, in the direction of the Mississippl valley, and show-
ing that the pre-glacial drainuge of that avea fullowed that dirzction,
militates against the theory of 2 Niagara Fulls existing of Pre-Glacial
or Interglacial date, to which this old valley las given rise. The
deposits at the Whirlpool filling this ancient St. David’s valley, aie
beds of stratufied clay and sand below, overlald by a conglomerate and
beds ot true tall. These lower depusits are at the same level above
Lake Ontario as the interglacial clays and sands at Scarboro’; and
though no fossils have been found in the small portions of the beds
exposed, it is not ‘mprobalble that they may have been formed at the
same time, whilst the till above them may be conteraporaneous with
the till No. 2, at Scarboro’,

Some years since Professor Chapman,* of University College,
Toronto, investigated the superficial strata of western Ontwrio in
order to determine if any marine deposits existed in them. He failed
to find any marine shells, but detected shells of fresh water molluscs,
in one place 40 feet above Lake Ontatio, in another 18 feet above
Lake Couchiching. These shells were found in stratified sands and
gravels of what Professor Chapman terms “ drift deposits.” As these,
however, are sinnlar in character and composition to the deposits now
forming in the present lakes, aud are apparently not overlaid by any
beds of till or boulder clay of a later date, it is very proballe that all
these shells are of Post-Glacial age, and date from the time when the
lekes were at 2 much higher level than at present.

Simlar shelly sands are described by Mr. Robert Bell, F.G.S,{ at
clevations of 78 feet above Lake Huron, or 656 feet above the sea,
and by Dr. Workman at 30 feet above Lake Ontario. These shell
beds belong to a period comparatively modern when compared with
the Scarboro’ fossiliferous clays and sands.

The glacial deposits in the States of Ohio, Illinois, Indiana and
Minnesota bave been carefully studicd and described by Dr. Newberry,
Professors Winchell and Orton, Colonel Whittlesey and others, and
a succession of beds resembling in many respects that at Scarboro’

* Canadian Journal, 1561, p. 22
1 Canadian Naturalist and Geologist, Vol. VI, 1861,
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appears to exist throughout these States. Nowhere, however, can I
find an account of any exposure on the scale of that of Scarboro’.
these geologists have had to study the relative position of the strata
from borings for artesian wells or shafts sunk for coal, and small
exposures in stream valleys, and conseyuently the succession of the
strata in different places is at present a matter of disvussion.  But in
nany places in these States there is evidence of one if nut two Inter-
glacial periods, during which deposits of plant remains have been found.
In the southern part of Minnesota, Professor Winchell describes beds
of peat resting upon and also overlaid by till, or unwodified drift, as
he terms it. At Bloomington,* in the central portion of Illinvis, there
are beds of clay with peaty remains, which appear to resemble those
at Scarboro’; these beds are covered with a solid mass of till or “hard-
pan,” from 50 to 60 feet in thickness.

In Dr. Newberry's very able resumé of the glacial strata of Obio,t
the succession of the lower beds is stated as follows: (1.) Lowest,
Till, or boulder clay. (2.) Erie clay, or non-stratified and stratified
beds of blue clay. (3.) Forest-bed or peat-bed. (4.) Laminated
clays and gravels, &c.

Over the boulder clay in Olilo there is a series of blue clays, the
upper portion of which are stratified, but contain no fossils. The
forest beds above these clays are the remains of an ancient soil in
which coniferous trees grew, and beds of peat 20 feet in thickness in
some places. Tn these beds are found the remains of inammoth,
mastodon, the giant beaver and other animals. Laminated clays and
gravels cover up these peat beds, Dr. Newberry stating “ that there
is no satisfactory proof that an ice shee: passed over the State of Ohio
after the accumulation of the old forest bed; that it seems scarcely
possible that the clay above could have Leen spread by glaciers, and
the forest bed or boulder clay be left so intact over large areas.”

This succession resembles that of Scarboro’ in the order of the de-
posits, with the difference that there are only a few feet of peaty soil,
instead of the 140 feet of lacustrine clays and sands to testify to the
iutervéning mild period. Dr. Newberry’s doubt as to a second glacier
having reached that portion of Ohiv, seems to have arisen from these
incoherent beds of soft materials remaining intact; but the fact is
indubitable of the second glacier passing over Canada, and yet sparing
some of the fossiliferous clays.

* Geology of Illinois, Vol. IV., p. 179,
 Geology of Ohio, Vol. 11,
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In Indiana the forest-bed is believed to underlio the till or boulder,
clay, and is thus supposed to be Pre-Glacial; but it is probable that
the true succession is as wevealed at Scarboro’, and the overlying till
is due to the second glacier, which overflowed the country after the
mild Tnterglacial period, during which the central basin of North
America was covered with forests.

In Eastern Canada the marine fossiliferous deposits which Dr.
Dawson has riamed thé Leda clays and Saxicava sands appear to have
been formed towards the close of the Glacial period, and later than
any deposits of till or boulder clay ; consequently they are of much
more recent date than the interglacial clays and sands of Scarbord’,
and the forest beds of the Western States. Dr. Dawson,* in his
description of these glacial beds, remarks, *that it is not possible to
ascertain the existence of boulder clays of different ages, superimposed
ononc another ;" a conclusion which may be correct in Eastern Canada,
but certainly will not apply to the glacial deposits of the inland por-
tion of the counticent.

Though the general succession of the later glacial deposits in the
‘Western States appears to have been similar to that of this portion
of Canada, the data at present are not sufficient to allow of a detailed
comparison.

From the history of the Glacial period in Britain, contained in the
admirable work of Mr. James Geikie, F.R.S,, ©“The Great Ice Age,”
it may be scen that there is evidence of several alterations of Arctic
cold, and temperate and even warm climates during that age. There
can be but little doubt, that whatever may have been the causes of
these successive changes of climate, the entire northern hemisphere
was affected by them, and the cold and warm periods happened simul-
taneously on both sides 6f the Atlantic. The succession of Glacial
and Interglacial periods revealed by the Scarboro’ Cliff is only what
might have been anticipated from the discoveries made in Britain.

It may be advantageous to give 2 short summary of the various
events which the cliff sections described, show to have taken place.

1. A vast glacier which striated the Palxozoic rocks, eroded the
lake-basins, and produced the lowést beds of till. Climate Avetic.

2. Complete disappearance of the glacier; the land covered with
vegetation ; Lake Ontario filled with fresh water to 2 higher level by
at least 150 feet than at present; in the lake extensive beds of clay

* Canadian Naturalist az}d écologist, Vol VL, 1872,
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and sand were formed, in which plants and other remains washed off
the land were imbedded. Climate temperate, similar to the present.

3. A fresh glacier covered the country and ploughed out the lacus-
trine deposits of the previous period, leaving another sheeting of il
Climate again Axctic.

4. Disappearance of the glacier, and formation of lacustrine clays
in the hollows of the till, but without fossils. Climate probably stsil
cold.

5. Again a glacier, but probably of less dimensions than the pre-
vious ones, the till being of a looser character. Climate Arctic.

6. Contemporancous with the melting of the last glacier oceurred
the distribution in part of the erratic boulders, followed by the forma-
tion of the gravel ridges, or kames and eskers; the submergence of
thoe land ; the formation of the lake-terraces and the erosion of the
present stream-valleys. The climate during these events may have
been similar to the present.

Further investigations in other localities may show that the suc-
cession of changes indicated by tho Scarboro’ Cliff does not embrace
all those which have taken place in this portion of Canada during the
Glacial peried.  Very much remains to.be done in the way of collect-
ing observations before a complete knowledge of these so-called super-
ficial strata can be cbtained. The name given to them indicates the
manner in which they have been generally considered.  'Whilst great
attention has been devoted to the Palzozoic rocks, these more recent
strata have been deemed hardly wo'rthy of notice. The succession
of the Palmozoic rocks in this portion of Canada is so simple and
regular, that their history is by.this time tolerably well ascertained ;
but there is plenty of work for those interested in the science of
geology to search the records of the post-tertiary strata.
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ANALYSES OF IRON ORES AND ANKERITES

FROM THE

ACADIA MINES OF LONDONDERRY, NOVA SCOTIA.

BY E. J. CHAPMAN, Ps.D.,
Professor of Mineralogy and Geology in University College, Toronto.

The following analyses of some of the Londonderry iron ores and
ankerites may 1ot be without interest, as supplementing, in part, the
article by Professor Robert Bell, in the present number of the
Journal.* As regards these analyses—now published for the first
time, although made about a year ago—all the samples were of good
size, and were regarded as fair representatives of the portions of the
vein from which they were taken.

(1.) IRON ORES.

L 2. 3. 4 5.
Fe20s ... 98.52 ..., 84.i0 .... 83.17 .... 8252 ..., 77.78
AI@’ oo 024 ..., 030 .... 0.42 .... 038 ..., O0.21
Ma0 .... 0.16, .... 0.23 .... 1.04 .... 0.8¢ .... 117
Mg0 .... 0.27 ..., 011 .... 0.16 .... 0.4 .... 0.12
CaO .... 0,08 .... 018 .... 0.13 .... 036 .... 0.20
8i0* .... 0.66 .... 3.03 .... 4.12 .... 2.28 .... 6.92
P05 ... & .... 024 .... 0.29 ... 0.22 ..., 0.27
803 veer B L. 006 .... 0.02 .... 0.0¢ .... 0.03
Ag. ... tr ....11.63 ....10.67 ....13.36 ....13.82
Metallic ITron  63.96 .... 58.87 .92 . 57176 ... 4.4

Phosphorus 0 ... 0.106.... 0 125 .... 0.096 .... 0.1I8

No. 1.—A specular, red ore, of scaly or micaceous structure, from Martin's
Brook, West Mines. Average sp. gr. 4.83. Weight per cubic foot, 304 1bs. -

* Additional reference may be made o the “ Acadian Geology” of Dr. Dawson, and to Mr
S:lwyn’s report and plan, in the Survey Report for 1872, Also ta the writer's “ Quiline of the
Geology of Capada, 1876, in which a brief notice of the district, and its relations to the
surroucding couatry, will be found.
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No. 2,—A brown (or partly red) ochreous hematite, labelled *Friable Ore,”
from Martin’s Brook, West Mines. Average sp. gr. 3.57. Weight per cubic
foot, 222 Ibs. ’

No. 3.—A brown, earthy-looking and partly ochreous ore, but containing
epecks and sirings of metallic Iustre, Average sp. gr. 3.13 (3.01—3.28).
‘Weight per cubic foot, 195 lbs. Labelled *‘Porous or Spongy Ore,” from
Martin’s Brook.

No. 4.—A brown hematite of fibrous-botryoidal structure and high lustre.
Labelled “‘ Kidney Ore,” from Martin’s Brook. Average sp, gr: 3.85. Weight
per cubic foot, 240 1bs. The silica in this ore, and also in No. 3, separated as
» gelatinous residuum. -

No. 5.—A brown hematite of somewhat open texture, but fibrous-botry-
oidal in places. From Folly’s Mountain, East Mines. Average sp. gr. 3.53.
Weight per cubic foot, 220 lbs.

Note.—In the Report of Progress of the Geological Survey for 1872, com-
plete analyses of three samples of brown hemiatite {rom the Acadia Mines
are given by Dr. B. J. Harrington ; and of three other samples—one of red,
and two of brown hematite—from these mines, by Mr. Christian Hoffman.
These analyses, although the samples were mostly taken from other parts
of the property, agree, as a rule, very closely in their results wath those of the
above series; but in a sample from Totten’s Brook. Dr. Harrington found
rather more than 20 per cent. of carbonate of lime. Tho amount of phos-
phorus, also (0.370) found in a brown ore from Cumberland Brook, is higher
than in the samples from Martin’s Brook.

(2.) ANKERITES.

1 2, 3. 4.
CO? ... 439 .... 4458 .... 4464 .... 44,38
Ca0 .... 28.69 .... 26.90 .... 27.49 .... 28.48

MgO .... 11.08 ..., 12.44 .... 1228 .... 11.82
FeO .... 16.17 .... 15.30 ... 15.03 .... 14.21
MnO .... 061 .... 066 .... 0.5¢ .... 0.4
sior .... 0.04 .... 006 .... 0.0¢ .... 0.63

These values correspond to :
1 2 s ‘.
CaCO® .... 51.22 .... 48.02 .... 49.08 .... 50.86
MgCO® .... 23.28 .... 26.12 .... 25.80 .... 24.83
FeCO® .... 24.46 .... 24.67 .... 24.23 .... 22.90
MnCO® .... 098 .... 1..08 .... ©.87 .... 072

No. 1.—A hard, solid ankerite, from *“Blast Farnace Quarry :” almost pare
white in colour, but with brownish streaks here and there. Effervesces freely
in cold dilute acids, and becomes dark-brown on igoition. Sp. gr. 2.99—3.08.
Average weight per cubic foot, 188 Ibs. An analysis of another portion of
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this sample gave :—CaCO0; 52.12, MgCO; 23.14, FeCO0;23.71, MnCO; 0.96,,
8i0; trace.,

No. 2.—A pale-brown, hard, compact ankerite, from Blast Furnace Quarry.
Effervesces freely in cold acids, and becomes dark-brown on-ignition. Sp. gr.
2.004. Weight per cubic foot, 187 lba.

No. 3. — A pale-brown ankerite (almost white internally), of .cleavable
lamellar structure, from Martin’s Brook. Other characters as in Nos. 1 and 2.

No. 4.—A white, highly cleavable ankerite, with ochreous staing in places,
from Folly Mountain, East Mines. Other characters as above.

Analyses of other samples of Londonderry ankerite, by Dr. Dawson,
Dr. C. T. Jackson, and Professor How of Nova Scotia, will be found
in the Geological Survey Report for 1872. In the samples analysed
by the writer, the average amount of metallic iron, it will be seen,
is equal to 11} per cent. The value of the material as a flux is
somewhsat lessened, however, by the large percentage of carbonate of
egmesia,
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THE SYSTEMATIC POSITION OF THE
SPONGIADZE.
BY R. RAMSAY WRIGHT, M.A,, B.Sc,
Professor of Natural History, University College, Toronto.

The views of naturalists prior to 1820 with reference to this sub-
Jject are now purely of historical interest, for the late Prof. Grant had
not till after that date recorded the beautiful series of experiments
which gained him early his fame as a zoologist. By these, however,
the animal nature of the Sponges was undoubtedly proved, although
it was not till much later that these organisms, after having been
bandied about from one kingdom to another, at last found a resting-
place among the lowest types of animal life. "We find, for instance,
even J ohnston, who contributed so much to the knowledge of the
Scotch littoral fauna, drawing fanciful analogies between the Sponges
and their namesakes the Fungi: ¢ The Tethea, the naturalist may.
say, is the sea’s copy of the carth-born Scleroderma, and he may
remind us that, like the sporules of sponges, the sporules of fungi are
equally locomotive.”!

Although certain distinctively animal characteristics were discovered
so early in the present century, it is only ‘within the last few years
that sufficient data for accurately determining the relationships of the
Sponges have accumulated. The cause of this is partly to be looked
for in the predominating attention devoted to their hard parts by
systematists, partly also in the fact that naturalists were inclined to
assume of the marine forms what had been proved with reference to
the anatomy and reproductive phenomena in Spongilla; a form which,
from its accessibility, gave rise to the researches of Meyen, Carter and
Lieberkithn, but which is now recognized, as is the case with so many
fresh-water forms of groups essentially marine, to be aberrant in many
respects.

For our increased information we ave indebted in great part to the
impetus given to the study of development by the evolution-hypothesis,

1 Brit. Spong. and Lith, 1842
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but also to the great strides made in the region of histological inquiry
by improved methods. I propose in the present paper to consider
chiefly the nature of the evidence derived from these sources which
bears upon sponge-relationships,

It need not occasion much surprise that tho opinions of naturalists
with regard to thesé have varied much, for, apart from the want of
adequate information as to structure and development, there is a
total want of forms transitional to other groups, such as, e.g., we find
between the Vermes and the various large sections of the animal king-
dom derived from that group. Attempts have been mads, of course,
to point out such transition forms: Dr. Carpenter,? e.g., indicates the
Thalassicollina as leading from the Polycystina to the Spongiade;
Haeckel, however, has solargely increased our knowledge of these as
of the other Radiolaria, tbat we now know the groups (Radiolaria and
Spongiada) have little more in common than a skeleton formed partly
of silica.  Again, Dr. Wallich regards the Dictyvockide as intermediate
between Thalassicolla and the sponges. I quote his arguments from
a recent paper:® “The basket-shaped framework of the living Dic-
tyocha is never single, but invariably double, the concavities being
placed faco to face, and the two portions retained in position solely
by the sarcode body which fills and surrounds them. . . . . .
The most remarkable feature, however, of Dictyocha, and the one
which at once establishes its alliance with the siliccous sponges, is
that every part of the siliceous framework is tubular.” Dr. Wallich
seems to have overlooked Haeckel’s discovery,* that in Aulosphera,
Aulacantha and other Radiolaria the spines are tubular, and are
further filled with sarcode derived from the extracapsular soft mass,
s0 that a tubular framework is by no means confined to Dictyocha ;
and again, a tubular siliceous framework can hardly be said to be a
distinguishing characteristic of the Sponges, as such a continuous
system of tubes has only been shown to exist in a small section of
the Hexactinellida.®

After glancing at the present position of our knowledge of sponge
structiire, we shall again return to the real and supposed affinities, of
the group. Suffice it to say, that the Spongiade form a class bounded

3 Introd. Study Foramin.

3 Am, Mag. Nat. Hist., Feb., 77, p. 174.

4 Die Radiolarien, 1862, pp. 268, 858.

§ Marahall, Zeit. fiir wiss, Zool., B. xxvil, p. 120,
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by better marked limits than are found with most sections of the
animal kingdom, and further, that the peculiarities of their organiza-
tion are such as to render it necessary for us to recognize in them u
section similar (to give an instance) in value and independence to the
Echinodermata.

Many naturalists are disposed to aceept, provisionally at any rate,
the division of the animal kingdom into Protozoa and Metazoa
advanced by Haeckel;® and there is no doubt, if developmental charac-
ters have that importance allowed to them to which modern zoology
points, that Haeckel's division is founded on a firm basis” The
characters affirmed of the Metazoa and denied of the Protozoa, accord-
ing to this arrungement, are the following : 1st, the formation of germ.
lamellse, arising from the division of the egg cell into many cells; 2nd,
the presence of a true intestine (except in a fow retrograded forms)
lined by the innermost of these lamellee; and 3rd, the presence of
true tissues differentiated out of the cells of these primary lamells:.
The evidence which I have to bring forward with regard to the
Sperges, although unhappily not obtained from all of the sections of
the group, and somewhat scanty from the third (bistogenetic) point
of view, still indicates that in each of these three points they are true
Metazoa.

The difficulties which are experienced in tracing out the reproduc-
tive phenomena in the Sponges are so great, that the misapprehensions
of the earlier spongologists need cause us no surprise. At one time
the cells lining the ciliated chambers were supposed to be concerned
in the reproductive process; at another, a peculiar sort of internal
gemmation was suspected from the escape of the larve by the oscula.
It is especially within late years that the generative elements have
been detected and described by various authors, and in fact tbe
appearance of Haeckel's account of the development of the calcareous
sponges,® and the indications there presented of his famous Gastrea-
Theory, turned the attention of a number of naturalists to the study of
the development of these much-neglected forms. First, Metschnikoff?

¢ Dis Gastrea-Theorie.

7 Vau Benedea has recently indicated a third sub-kingdom, the Mesozoa, fur the reception of
the peculiar genus Dicyeina, which lives parasitically upon the spongy renal organs of Cephalo-
poda. There is here no digestive or body-cavity ; the entoderm is represented by a single axiat
cell, covered by a flat epithelium of ectodermal cells, and this differsntiation into two kinds of
cells takes place after cleavage of the egg.

$ Die Kalkschwiimme.

? Zeit. fidr wiss. ZooL, B. xxiv., p. 1, e s¢q.
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challenged the accuracy of Haeckel’s statements; then Oscar Schmidt'
followed with an account of observations which seemed to sap the very
foundations of the Gastrma-Theory. The distinguished histologist,
F. E. Schulzo," however, iu a paper on the structure and development
of Sycaudra raphanus, showed that the gastrula-stage does exist in
the ontogeny of the calcareous sponges, while his observations have
been confirmed and extended by the researches of C. Barrois' on the
embryology of certain sponges of the British Channel.

It is still uncertain what form the male generative elements assume
in the Sponges, and most attemp:s to discover anything answering to
these have failed. They bhave been asserted to take the ordinary
spermatozoid-form, and Licberkiihn figures those of a Spongilla
pussessed of oval heads and fhort tails, Carter® has described sper-
matozoids from a Microciona (with pyriform heads and long tails
attached to the broad end of the pear), and dgain from Sycandra
cowpressa (the latter in a dead condition with conical heads and
long tails.)

Barrois (Loc. cit.) has described from an Isodictya certain bodies
which possibly represent the mother cells of the male elements.
These are found in the mesoderm along with the eggs, and appear as
clear cells closely opposed while in situ, and each provided with a
large nuclens ; when separated from the sponge by teasing, they are
seen to be arranged in rows, clear plastic threads intervening between
the individual cells. The transformation of these cells in granular
balls Barrois considers preliminary to the formation of sperm cells,
and draws a parallel between this and the development of the sperma-
wzoids in Hydra as described by Kleinenberg. If future researches
should show that the egas are actually impregnated by the products
of these granular balls, an important point of agreement between
Hydra and the Sponges will have been demonstrated, and the con-
viction will be strengthened that it is here (ac the base of the ccelen-
wrate series) that the inter-relationships of Sponges and Ceelenterata
find their strongest expression.

The ova of the calcareous sponges have been recognized for some
tine, and are characterized by the absence of any investing membrane,

10 Zeit. fur wiss. Zool., B. xxv., Supp. p. 127, et seq.
1 Zeit. fiir wiss. Zool., B. xxv., Supp. p. 247, et s¢q.
12 Ann, des Sci. Nat. Zoo),, T. iil. 1876,

13 Aun. Mag. Nat. Hist., V, xiv., p. 105 ¢t seq. 1874,
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80 that although generally rounded or oval (measuring 0.04 ~ 0.03 m.m.
in diameter) they often assuwe a singularly amwboid appearance ; so
much so, Haeckel says, as to have been taken for parasitic Amuwbze.
They possess a germinal vesicle surrounded by granules and contain-
ing & nucleolus, Similar to these in all essential particulars are the
eggs of the siliceous sponges, which in addition, however, are char-
acterized by the presence of pigment even before cleavage, as well as
of certain bodies interpreted as nutritive by Barrois, and compared
by him to the pseudocells of Hydra.

The ova are always formed in the mesoderm, sometimes (Calcispon-
giz) immediately under the entodermal cells of the ciliated chambers,
sometimes (Fibrospongie) with some thickness of mesoderm between
them and any of the branches of the canal system. Their fecundation
by thread-like spermatozoids is described by Haeckel in Sycortis quad-
rangulata, but has escaped the notice of other observers. It is pro-
bable, as eggs have been observed without a germinal vesicle, that
fecundation is followed by its disappearance and the formation of a
new embryonic nucleus prior to the appearance of the first cleavage-
plane, which curiously has an undulating optical outline in Halisarca-

A summary of Barrois’ results from a study of the development of
the different groups will serve to indicate the frequent important
points of divergence between these.

Calcispongice :—

The cleavage is total, regular, and a cleavage-cavity is soon formed
‘When sixteen cells have resulted, a differentiation into two kinds is
observed, better expressed, however, at the completion of cleavage: a
hollow embryo of Haeckel’s amphiblastula type results, in which the
anterior cells are long, slender and hyaline, the posterior rounded,
granular and opaque. This passes to a transitory amphigastrula stage,
in which the posterior cells, having been invaginated into, and thus
filling up the cup formed of the anterior cells, project from its month
by their further growth, At this stage the embryo bursts through
the entoderm of the mother, and makes its way to the outside by the
agency of the long cilia now developed on the anterior region. These
help to give a characteristic appearance to the free larva, the posterior
cells of which undergo a farther differentiation into a crown of cells
(the indication of the future mesoderm) next the mouth of the
gastrula and a posterior mass, the cellular nature of which becomes
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gradually less and less distinct. Fixation and flattening follow, no
traco of the cavity of the gastrula is left, and the two regions of tho
larva are only recognizable as two distinct layers, an upper (formed of
the anterior cells) clear, nucleated, with pores and ameeboid processes
which corresponds to the ectoderm of the adult sponge, and a lower
(formed of the posterior,cells), granular and opaque, which corresponds
to the mesoderm aud entoderm of the adult. The sponge next con-
tracts into a cylindrical form and bristles with spicules, the straight
spicules appearing before the rayed forms ; these latter have a definite
arrangament, an odd ray pointing towards the base of the sponge.
The osculum is formed afterwards, but as it dces not correspond to
the gastrula-mouth, and indeed may be formed in different ways, it
is of little morphological significance.

Myxospongice—Halisarce :—

In this group the cleavage is total and regular, resultmg in the
formation of a blastula with a very large cleavage cavity. It is not
till the embryo becomes free that there is any difference between its
anterior and posterior regions. This difference is first expressed by
the posterior cells becoming large and granular, and in their pushing
out short and stout cilia which contrast with the long delicate cilia
of the anterior cells; o constriction between the two regions follows,
and the further stages are practically the same as in the Calcispongiz.
The layers formed by flattening are absolutely homologous to those
in the former group, and the development of the ciliated chambers
and canals in the lower layer, entirely independently of each other, is.
alone worthy of remark.

Fibrospongie— Verongia :—

The differentiation’ of the egg into two regions is early marked by
the aggre"ation of pigment posteriorly: when the blastula-stage is
arrived at, the posterior cells may be distinguished from the anterior
by being destitute of cilia and deeply pigmented, while the limit
between the two regions is indicated by a row of mesodermal cells
provided with long stout cilia,

Hilichondrida :—
Here, as in the Myxospongiz, the two regions are differentiated
but slowly; the posterior of these is pigmented and destitute of cilia:
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it forms a granular mass, filling up the cavity formed by tho anterior
cells, and frequently projected at one or more points through this
layer : mesodermal cells with strong cilia are formed from it, and in
these, even while the larva is in a free state, the spicules appear.
After fixation, which may happen at any of the exposed parts of
the internal granular mass, flattening into two layers takes place,. in
the lower of which the ciliated chambers appear as independent closed
sacs, and after theso the fissures which ropresent the future canal
system. The oscula, one or more in each.young sponge, seem to be
formed simply by the collection of water between-the two layers
which transitorily gives rise to a tubular projection of the outer
layer with a blind end.. This being eventually burst, the osculum
is established, and the tube collapses from the contraction of the
ectoderm ; the connection with the canal system is merely secondary.
From this it becomes appavent that the osculum is no mouth, nor
does it correspond to the “person.” The horny fibres are only
formed after fixation, and are primarily derived from the ectoderm ;
afterwards they extend into the lower layer and surround the
spicules.

Such are the developmental phenomena ascertained for the Spon-
giadee, and they undoubtedly demonstrate the fact that these animals
are true Metazoa. Beyond this, however, they are of interest as
indicating the way to a true conception of the individuality of the
sponge, and are indeed of still wider significance from a comparative
peint of view.

It has been and still is with some a question whether a sponge is
to be considered as an individual or a colony of individuals, but
indeed it is necessary in many classes to use the word with some
caution, from the different constructions put upon it zoologically.

If we accept Huxley’s term “zoological individual” as equivalent
to “ the total result of the development of a single egg,” it is evident
that, except where concrescence. of two young sponges has taken
place, the sponge is such an individual. But this expression is highly
undesirable, being in the first place frequently incongruous with the
ordinary notion of an individual (as where, through asexual multipli-
cation of some kind or another, perfectly independent and completely
organized individuals are ultimately produced from a single egg);
.and, in the second place, involving a conception of an antithetical
relation between asexusl and sexual multiplicaticn which does not
exist in nature.
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The Cclenterate group offers many suggestions for a proper res-
triction of the word. There we meet with colonies composed of
numerous individuals, all of which are sometimes anatomically and
physiologically complete, and again others of which the members are
individuals only from a morphological point of view ; physiologically
they are nothing but organs. In fact, we have to look to form and
not to function in estimating the individuality of the members of a
colony, Here we are brought face to face with a difficulty in apply-
ing this standard to the Sponges, for in their fixed condition they are
as a rulo totally destitute of & ground-form, and well merit the name
of Amorphozoa applied to them by the older naturalists. This ren-
ders any distinctior between growth and continuous budding imprac-
ticable in the Spongiadew, for typical form and size are both absent;
whereas in the Hydroida, for instance, the individuals can only grow
till they reach 2 certain size, any excess of nutriment:being oxpended
in the formation of new buds. Unless it be true, then, that certain
of the simplest caleareous sponges (Asconida) retain the larval
ground-form throughout life, and are capable of repeating it by a
process of continuous gemmation (forming an ¢ Ascon-stock”), we
bave no data for applying the terms individual or colony to the group,
as they are applied in the Hydroida.

Haeckel considered that o plurality of oscula indicated a plurality
of individuals, on the ground of homology between the osculum of
the young sponge and the mouth of the gastrula, the formation of
further oscula in the adult form being, according to him, only a homo-
logical repstition of the first through asexual multiplication. This
view must now be abandoned, as Barrois’ researches conclusively show
that the osculum has nothing to do with the mouth of the gastrula,
and indeed, like the inbalant apertures of these organisms, is only
secondary in its nature.

The idea of the colonial nature of the sponge, founded on the con-
ception that the cells lining the ciliated chambers are the animals of
the sponge (Spongozoa~—Carter), is now entirely uctenable, for besides
leaving unaccounted for the bulk of the soft parts of tho oxganism, it
is quite incongruous with the course of development from the egg.

It does not come within the limits of the present paper to do any-
thing but indicate the suggestiveness, from 2 general point of view,
of the ontogeny of the Sponges, Two points strike me as being worthy
of remark: the evident derivation of the mesoderm or skeletogenous
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layer from the primary entodermal cells, and the formation of the
generative elements in that same layer so derived.

The presence of an alimentary canal may be regarded as an essen-
tial element in the definition of the Metazoa, being invariably present
except in such cases which (in conformity with their parasitic habits
—like the Tapeworms—) distinctly show a retrograde descent from
forms possessed of such a canal.

That an alimentary region exists in the sponges is beyond all
doubt ; its disposition, however, in most members of the group has
certain characteristic peculiarities. Haeckel has shown us in his
monograph how we may pass by easy transitions from the simplest
calcareous sponges (the Asconidw) where the entoderm forms a con-
tinuous layer, lining, as in a Hydra, the whole of the cavity of the
animal, to the most complicated forms (the Syconidw), where, instead
of being continuous, it is resiricted to certain globular dilatations of
the canal system, which is hollowed out in the mesoderm. It may be
argued that if the osculum of a sponge does not represent the primi-
tive mouth of the embryo while in its transitory gastrula-stage, the
ciliated chambers cannot represent the gastral cavity of the embryo,
and consequently are not homologous with ihe alimentary canal of
other Metazoa. Now the possibility of such a homology is not done
away with by the fact that the osculum would seem to be little more
than a specialized pore; it is quite conceivable that the gastral cavity
ghould be temporarily obliterated by the increase in number and size
of the entodermal cells, and that when .these are scattered into groups
by the growth of the quickly developing mesoderm, they shonld again
tend to separate and form a cavity.

That the cells of the ciliated chambers are the true food-absorbing
cells of the sponge has been incontestably demonstrated by M. Carter;
that their peculiar form, however, or even the -peculiar action of the
flagella in whipping food particles into them,! can be considered any
proof of their being individual Flagellate Infusoria is by no means
necessary. As woll might we assert that the amemboid cells met with
in higher animals are true Amebz on account of their form and their
conduct in the ingestion of particles. It is probable that the con-
tractile vesicles described by Prof. James Clark in the entoderm cells
of Leucosolenia botryoides, are the vacuoles described by F. E. Schulze
in Sycandra rapbanus.?®

4 H. Jaraes Clark, Mew. Bost. Nat. Hist. Soc.. N, 8., VoL L, p. $26.
1 Loc. cit., p. 257,
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There is still a wide field for histologists in the investigation of the
elements of the sponge flesh. It has been ascertained that we have
to do with a body composed of tliree Jayers (ectoderm, mesoderm and
entoderm), in each of which the constituent cells are discoverable
occasionally without the use of special reagents.

The eantoderm cells especially can be detected without any trouble,
and present the form of cylindrical epithelial cells, broad at the base,
and invested by a delicate layer of hyaline protoplasm, which forms
at the free end a marginal frill of the shape of a wine glass, from the
centre of which there projects.a flagellum formed of the same layer.
In the basal portion of the cell is lodged a distinct vesicular nucleus,
surrounded by granules, and occasionally by vacuoles.

The ectoderm cells are formed of a thin flat epithelium with dis-
tinct globular puclei, and two to three bright refractive nucleoli,
discoverable in the Calcispongize® without reagents, but necessitating
the silver method in the Fibrospongie.” These cells abut upon each
other with the intervention of but little intercellular substance. This
layer is not confined to the outer surface, but extends into the canal
system through the oscula (Schulze).

The great bulk of the sponge flesh unquestionably belongs to the
mesoderm, and constitutos indeed what has been called the sarcode
of the sponge. It was understood at one time to be entirely struc-
tureless, and Lieberkiihn was the first to prove its cellular character
by showing that heating to the point of coagulation of albumen
separates the cellular elements of the flesh of Spongilla. Tt has been
suspected for some iime, and is now apparent from the researches of
Schulze and Metschnikoff, that we have here to do with a substance
similar to the gelatinous connective tissue (Gallert-Gewebe) of the
Medusz, and like it containing frequently specialized contractile
elements. Tho cells, which give rise to the intercellular jelly-like
matrix, are usually provided with straggling processes which may
anastomose ; and there have been-detected in addition to these ame-
boid cells, similar to the wandering connective tissue corpuscles
which we meet with in higher forms.

The contractile elements observed in the mesoderm are of the
ordinary spindle-shaped chavacter, and have been espacially noticed
in the Corticate group. O. Schmidt, however, his also discovered

B P, E. Schulze lue cit., p. 250.
3t Metschnikoff Zeit. fikr wiss, Zool.,, Book xxvil,, p. 279,
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them at an early stage of development in the larva of Amorphina,
lying transversely immediately under the ciliated exoderm.

The origin of the spicules in this, which is unquestionably the
skeletogenous layer, requires further investigation,

From the above-adduced considerations, it is cvident that the
sponges are truc Metazoa, although by no means of a specialized
type; in fact, they must be regarded as having diverged carly from
the base of the metazoan series. "We must look to the lowest of the
series for their nearest relations, and thus confira what Leuckart
suspected years ago from a comparison of the canal system of the
Sponges with the gastro-vascular apparatus of the Ceelenterata. If
we comparo tho groups, however, as to development, structure and
form, theiv divergent characteristics become immediately apparent.
Perhaps this is best seen from a comparative study of the Sponges
and Hydra which, with Greeff’s Protohydra, forms the least specialized
celenterate form. Such a comparison will suggest in the sponges
many points of resemblance to this celenterate group, and yet others
of departure. Among the former may be noticed the structure of the
eggs, the presence of psendocells, (the resemblance of the spermato.
zoids), and lastly, development of the generative elements in a layer
{(interstitial) intervening between ectoderm and entoderm. Among
the latter may be noticed the total absence of typical form in the
sponges, the greater differentiation of the body layers, and the greater
specialization of their tissues.

Phylogenctically, ‘this may be taken to indicate that the groups
of the Spongiade and Cwxlenterata are of independent origin, and
that indeed we may represent the primordial Metazoa (Gastreeades-
Haseckel) as branching off by three different roady: those where the
ground-form is lost in the aduit (Spongiadwx); those whero the ten-
dency is to assume a radial form (Ceelenterata); and lastly, those in
which bilateral symmetry predominates (the remaining Metazoa).

APPENDIX.

Since writing the above an important contribution to the literature
of” the Sponges, in the form of a paper on the structure and develop-
ment of Halisarca, by F. E. Schulze, has reached me.”®  The discovery
that the ectodermal cells are ciliated in this group, necassitates a dis-

18 Zelt, fitr wiss, Zocl, B. xxviil., p. 148,
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tinction between these and. the “collar-cells” of the entoderm. Of
great interest also is the discovery of true spermatozoids. Halisarca
lobularis is dicecious. The generative elements are developed in the
mesoderm, each egg and sperm-mother-cell being provided with a
capsule formed of flattened, endothelium-like cells. The form of the
spermatozoids is characteristic, tho head being pear-shaped, and the
tail (measuring 0.08 m.m. in length) set on to it at rightangles. The
course of development indicated by Schulze corresponds with Barrois’
description, with the exception that the posterior end of the free larva
is figured as possessing longer cilia than the anterior part.
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SYNOPSIS OF THE FLORA OF THE VALLEY OF
THE ST. LAWRENCE AND GREAT LAKES,

WITH DESCRIPTIONS OF THE RARER PLANTS.

DY JOHN MACOUN, M.A., Botanist fo the Geological Surrey.
{Continued from page 364.)

PorenTiLa, L. Cingue-foil,
P. Norvegics, L.

Indigenous. Fields. New Brunswick (Dr. Fowler).. Labrador coast (Butler).
Common in Quebec {Brunet). West coast of Newfoundland (Dr. Bell). River
Rouge (D'Urban). Near St. Anne (Prof, Bell). Common in Eastern Ontario
(Billings). Common in Central Canada, New Road, Thunder Bay, Lake
Superior (Macoun). Nicolet, Chippawa (Maclagan). Common in_Western
Ontario \~ogie, Ellis, Saunders, Gibson). Mississagui and Drummond Islands,
Lake Huron (Dr. Bell). From Lake Superior acress the plains to Quesnelle
in British Columbia (Macoun). Arctic America and Sitcha (Torr. & Gray).

P. Norvegics, L. 'Var. hirsuta, Michx.
Indigenops. On rocky ground. Tadoissac, Quebee (Brunet).

P. paradoxa, Nutt.
Indigehous. Lake shores. Burlington Bay, Lake Ontario (J. M. Buchan).

P. Canadensis, L. Common Cingue-foil. .

Indigenous. Dry soil. New Brunswick (J. F. Mathews). Vicinity of
Quebec; St. Hyacinthe (Brunet). Common in Eastern Ontario (Billings).
Montreal Island (Dr. Holmes). Common in Central Canada (Macoun). Com-
mon in Western Ontario (Logie, Saunders, Ellis, Gibson). River du Loup
{Dr. Thomas). Plains of the Saskatchewan (Bourgeau). .

P. Canadensis, L. Var. simplex, Torr. & Gray.

Indigenovs. Moister soil than the last. lforth shore of Lake Superior
{Agassiz).
P. argentea. L. Silvery Cinque-foil.

Indigenous. Dry batren fields, Now Brunswiek (Dr. Fowler). Seca shore,
River du Loup (Dr. Thomas). Tcvonto (Prof. Ellis). Colborne: fields near
Picton, Prince Edward County ; near Kingston (Macoun).

P. Pennsylvanica, L.

Indigenous. Dry gravelly soil. St. Croix; River du Loup (Brunet). St
Roche des Autruts, s?t':bec {Maclagan). Lake Superior (Prof. Ellis). Oak

5
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Point to Edmonton and westward to the Rocky Mountains (Macoun). Sas:
katchewan Plains (Bourgeau). Through British America to Kotzebue’s Sound
{Torr. & Gray).

P. arguta, Pursh.

Indigenous. Rocky and gravelly hills. New Brunswick (Mathews). Devil's
Rapids, River Rouge (D’l};rrban). Common in Central Canada; 11 miles up
the Kaministiquia (Macoun). From Fort Garry westward through Peace
River Valley to the'Rocky Mountains (Macoun). British America tolat. 65°
N. (Richardson).

P. Anserina, L. Silver-weed.

Indigenous. Brackish marshes and river banks ; shores of the lakes. New
Brunswick (Dr. Fowler). Quebec and Labrador (Brunet). West coast of
Newfoundland (Dr. Bell). River du Loup (Dr. Thomas). Common throughout
Central and Western Canada. North shore of Lake Superior (Agassiz). ~Sas-
katchewan Plains (Bourgeau). Fort Edmonton ; shore of Little Slave Lake,
and along Peace River to the Rocky Mountains (Macoun). Arctic America
and Greenland (Torrey & Gray). Islands of Lake Huron (Dr. Bell).

P. fruticosa, L. Slhrubby Cinque-foil.

Indigenous. Wet grounds. River Restigouche; Island of Anticosti (Brunet).
West coast of Newfoundland (Dr. Bell). New Brunswick {Mathews). Bel-
mont Lake, Peterborough County, Ont., scarce; very abundant along Lakes
Huron and Superior (Macoun, Gibson). Plains of Saskatchewan (Bourgeau).
Montreal Island (Dr. Holmes). '

P. tridentata, Ait. Three-toothed Cinque-foil.

Indigenous. Rocky ground and gravelly soil. New Brunswick (Dr. Fowler).
Cape Rouge, Cape Tourmente, Straits of Belle Isle (Brunet). South coast of
Lagrador (Butler). Newfoundland (Torr. & Gray). River du Loup (Dr.
Thomas). Three Rivers and Beleeil (daclagan). Tadoussac (Drummond).
Marquette, Lake Superior (Dr. Bell). Abundant around Lake Superior; Lake
of the Woods; Fort Edmonton ; Fort Assinaboine ; Little Slave Lake (Macoun).
Saskatchewan Plains (Bourgeau). Tolat. 64° N. and Greenland (Torr. & Gray).

P. palustris, Scop. Marsh five-finger.

Indigenous. Cool bogs and marshes. Labrador (Butler & Brunet), -and
Anticosti (Brunet). New Brunswick (Mathews). River du Loup {Dr. Thomas).
Chain Lake, River Rouge (D'Urban). Island of Montreal (Dr. Holmes).
Frequent in Central Canada (Macoun). Common in Eastern Ontario (Billings).
Frequent in Western Ontario (Buchan, Ellis, Saunders, Gibson). Islands in
Lake Huron (Dr. Bell). Thunder Bay, Lake Superior ; marshes along the
Dawson Route; Deer Mountains west of the Arthabasca; Upper British
Columbia (Macoun;. Saskatchewan Plains (Bourgeaun). Arctic Circle, Kotze-
bue’s Sound and Greenland (Torr, & Gray}.

P. maculata, Poir.

Fradaria, Tourn. Strawberry.
T. Virginiana, Ebrbart. Comion 'Wild Strawberry.

Indigenous. Rich woodlands and meadows. Common from Newfoundland
(Richardson) and Labrador (Butler) to Lake Superior (Macoun). From Lake
Superior to Edmonton, and westward through Peace River to the Rocky
Mountains (Macoun): To-Arctic America, lat. 64° (Richardson).
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F. vesca, L. 'Wood Strawberry.

Indigenous, Ficlds and rocky places, Frequent in Ontario and Quobec
New Brunswick (Dr. Fowler), River du Loup (Dr. Thomas). North shore
of Lake Superior (Agassiz). Bruillé Portage, Dawson Route (Macoun). St.
Joseph's Island, Lake Huron (Dr. Bell). o '

Davisarpa, L.
D. repens, L.

Indigonous. Wooded banks. New Brunswick (Dr. Fowler). Common at
‘Quebec (Brunet). River Rouge (D'Urbanj.” Near Hamilton (Logie). Nicolet,
Montreal (Maclagan). Victoria County, Elliott’s Falls (Macoun). Gore Bay,
Lake Huron (Dr. Bell),

Rusus, Tourn. Bramble.

R. odoratus, I. Purple Flowering Raspberry.

Indigenous. Woods and thickets. Quebec, St. Joachim. (Brunet). Lake
Grenville, River Rouge (D'Urban). River du Loup (Dr. Thomas), Montreal,
Nicolet, Niagara (Maclagan). Common in Eastern Ontario {Billings). Abundant
in Central Capada (Macoun). Common in Western Ontario (Buchan, Saunders,
Ellis, Gibson). St. Joseph's Island, Lake Huron (Dr. Bell). Goulais Bay,
Lake Superior (Prof. Bell), .

R. Nutkanus, Mocino.

Indigenons. Rocky thickets. Shore of Lake Superior (Dr. Pitcher). North
shore of Lake Superior (Prof. Ellis). From Thunder Bay to Sault Ste. Marie,
Shebandowan Lake, Dawson Route; in woods near Fort St. John, Peace River,
and .westward through. the Rooky Mountains to Quesnelle (Macoun), -Sas-
katchewan Plains (Bourgeau).

R. chamesmorus, L.  Cloud-berry.

Indigenous, Sphagnous swamps. Labrador (Brunet, Butler). -West coast
of Newfoundland (Dr. Bell). New Brunswick,(Mathews). Common at River
du Loup (Dr. Thomas). Deer Mountains, west of the Arthabasea ; Portage
between Little- Slave. Lake and Peace River (Macoun). Greenland, Behring
Straits, Unalaschka, Lake Winmpeg (Torr. & Gray). ’

R. arcticus, L.

Indigenous. Stem low, herbaceous, sometimes diwcious,. unarmed,.some-
what pubescent, mostly erect, 1-2 flowered ; leaves trifoliolate ; leaflets rhombic-
ovate or obovate, petiolulate, glabrous, obtusely serrated; stipules ovate;
sepals lanceolate, acute ; petals: roundish entire or emarginate ; flowers of a
deep rose-colour, large ; fruit purplish-red. Labrador and Anticosti (Brunet).
Newfoundland -(Torrey & Gray). North-west angle of Lake of the Woods ;
marshy thickets west of Fort Pitt, Saskatchewan River; Peace River Plaixs
{Macoun). Rocky Mountains (Bourgeau). Greenland and Kotzebue’s Sound
(Torr. & Gray). ’

R. triflorus, Richardson. Dwarf Raspberry.

Indigenous. Cedar swamwps and low wet woods. Common throughout
Ontario and Quebee, New Brunswick (Mathews). North.shore of, Lake
Superior (Agassiz). Labrador (Butler). West coast of Newfoundland (Dr.
Bcﬁ). From Thunder Bay, Lake. Superior, westward across the continent to
Quesnelle in Upper British Columbia {(Macoun). Hudson Bay (Torr. & Gray).
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P. strigosus, Michx. Wild Red Raspberry.

Indigenous. Thickets and hills. Common in Ontario and Quebec. Now-
foundland (Dr. Bell). Iabrador (Butler). New Brunswick (Dr. Fowler).
Lakes Huron and Superior (Bell, Gibson, Macoun), From Lake Superior
aﬁstwar()l by Peaco River Valley to Quesnelle in Upper British Columbia

acounj).

R. neglectus, Peck.

Indjgenous. Thickets and woodlands. One mile below Shannonville, Hast-
ings County, and frequent in the Counties of Northumberland and Vietoria;
commmon at Owen Sound (Macoun). Doubtless frequent through Central and
Wastern Canada. )

R. vecidentalis, L. Black Ragpberry. Thimbleberry.

Indigenous. Rich moist woods and cultivated fields, St. Joachim and
Cape Tourmente (Brunet). Island of Montreal (Dr. Holmes). Common in
Fastern Ontario (Billings). Below the Mountain, Hamilton (Logie). Chip-

awa, Malden (Maclagan). €County’ Huron, Ont. (Gibson). Abundant in
gentml Canada ; Owen Sound (Macoun).

R. villosus, Ait. Common or High Blackberry.

Indigenous. Borders of thicke!s and woods. Common thronghout Ontario
and Quebec. New Brunswick (Dr. Fowler). Mississagui Island and Bruce
Mines, Lake Huron (Dr. Bell). Loon Portage, Dawson Route (Macoun).
West coast of Newfoundland ; Mississagui Ysland and Bruce Mines (Dr. Bell}.

R. villosus, Ait. Var. frondosus, Gray.

Indigenous. Trailing over rocks in thickets and along fences. Abnndant
along the Grand Trunk Railway at Shannonville, Hastings County ; and at
the Carrying Place at the head of the Bay of Quinté (Macoun).

R. Canadensis, L.

Indigenous. Thickets and rocky hills. New Brunswick (Mathews), Rich
woods, River du Loup (Thomas). Quarantine Station, Quebec (Brunet), Sandy
and rocky places along the River Rouge, Quebec (D'Urban). Borders of
woods cast of Belleville ; and at the Nepigon River, Lake Superior (Macouan).
Navy Island, Niagara River (Maclagan).

R. hispidus, L.

Indigenous. Trailing amongst grass in beaver meadows. New Brunswick
(Mathews). Woods north of Prescott Junction, rare (Billin;igs). Beaver
meadows and marshy flats throughout the northern portions of Addington,
Hastings and Peterboro’ Counties (Macoun), Nicolet and Niagara (Maclagan).
Common in swamps at London (Saunders).

R. castoreus, Fries. (3)
Indigenous.
Rosa, Tourn. Rose.
R. setigera, Michx,
Indigenous. Borders of thickets. Malden (Maclagan).
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R. Cavolina, L.

Indigenous. Borders of lakes and marshy streams. New Brunswick
(Mathews). Weller's Bay Lake, Ontario ; North River, Belmont, Poterboro’
County ; Partridge Lake and Gull Lake, Addington County; swamp near
Belloville, Hastings County ; shores of Lake Ysaac and Pike River, Bruco
Peninsula (Macoun). Near Komoka, twelve miles from London (Saunders).
St. Catharines, Chippawa and Malden (Maclagan), Whiskey Island, Like
Huron (Dr. Bell). County Huron, Lake Huron (Gibson).

R. Incida, Ehrhart. Dwarf Wild Rose.

Indigenous. Dry soil, or along margins of swamps. New Brunswick
(Mathews). Borders of woods, Quebec, Charlesbourg sud Labfador (Brunet),
Newfoundland (Torr. & Gray). Common in Eastern Ontario (Billixgs). Rare
on Rice Lake f)lains (Macoun). Fields west of Hamilton (Logie). St. Catharines,
Malden (Maclagan). Grand Island, Lake Superior (Prof. Bell), Cape Smyth,
Lake Huron (Dr. Bell),

R. blanda, Ait. Early Wild Rose.

Indigenous. Rocks and banks. Common throughout Ontario and Quebec.
New Brunswick (Mathews). Newfoundland (Dr. Bell ; Torr. & Gray). Mani-
toulin Islands, Lake Huron (Dr. Bell). North shore of Lake Superior (Macoun).
From Fort Garry westward to Quesnelle in Upper British Columbia (Macoun).
To Great Bear Lake (Richardson).

R. rubiginosa, I Sweet Brier.

Naturalized from Europe. Roadsides and thickets. Frequent throughout
Ontario and Quebec. New Brunswick (G. F. Mathews).

R. micrantba, Smith. Smaller-lowered Sweet Brier.

Naturalized from Europe. Roadsides and thickets. Vieinity of Hamilton
(J. M. Buchan).

R. stricta, Lindl

Indigenons. Much branched ; stems armed with numerous setaceous scat-
tered, often deciduous prickles; flowering branches mostly naked; leaflets
7-9, oval, firm, glabrous, not shining; the petiole glaudular-hispid; stipules
lanceolate, mostly glandular-ciliate ; flowers 1-3, on glabrous or glandular-
hispid peduncles; calyx-seyments spreading ; fruit ovoid, pendulous.” Lindley-
Ros. p. 42, ¢ 7. North shore of ﬁ'xkc Superior (Agassiz). North and east
coast of Lake Superior (Macoun), Plains of the Saskatchewan (Drummond),
gibaiskey Island, Lake Huron (Dr. Bell). From Fort Garry to Lac la Nun

couun). .

Cratzous, L. Hawthorn. White Thorn.
C. Oxyacantha, L. English Hawthorn,

Introduced from Europe. More or less spontancous. New Brunswick
(Mathews), Charlesbourg (Brunet). Bank of St. Lawrence, two miles west
of Brockville (Billings). ~Frequent in the Countics of Hastings and Peter-
borough (Macoun).

C. coccinea, L. Secarlet-fruited Thorn.

Indigenous, Thickets and rocky banks. Common throughout Ontario and
Quebec.  Up the Kaministiquia River, Lake Superior ; Mud Portage, Dawson
Route (Macoun). Saskatchewan Plains (Bourgeau). West coast of New-
foundland (Dr. Bell).
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C. tomentosa, L. Black Thorn.

Iridigenous. Thickets, Now Brunswick (Mathiews). Lobiniéro and Montreal
(Brunet). Near Prescott (Billings). Rather rare in Central Canada (Macoun),
Hamilton (Légie). Rather rare, vicinity of London (Saunders). Raro on eastern
coast of Lake Huron (Gibson), Nicolet, Chippaws, Malden (Maclagan)., Sas-
katchewan Plains (Bourgeau).

C. tomentosa, L. Var. 'pyrifolia, Gray.

Indigenous. Thickets. Michipicoten Island, Lake Superior; American
Portage, ‘Dawson Route (Macoun),

C. tomentosa, I.  Var. punctata, Gray.

Indigenous. Thickets. Abundant in Ontario. Shallow Lakes, West of
Foit Ellice, Saskatchewan Plains (Macoun).

C. Crus-galli, L.  Cockspur Thorn.

Indigenous, Thickets. Beaufort,‘ Quebec {Brunet). Niagara and Malden
(Maclagan). London, common (Saunders), Countg Huron, Ont., rare (Gibson).
‘Whiskey Island, Lake Huron (Dr. Bell). Owen Sound (Macoun),

Pyrus, L. Pear. Applé.
P. coronaria, L. American Crab-Apple.

Indigenous. Glades, &c. Common, London (Saunders). Prince’s Island,
Lake Medad (Logie}). Chippawa and Malden (Maclagan). Kettlo Point, Lake
Huron (Gibson).

P. arbutifolia, I  Var. melanocarpa, Gray.

Indigenous. Damp thickets. New Brunswick (Mathews). Newfoundland
(Torr. & Gray). Common, Quebee, Charlesbourg (Brunet). River du Loup
(Dr. Thomas), Port St. Francis; St. John’s, Quebec; Thousand Islands
(Maclagan). Common in Ontario (Macoun, Logie, Saunders, Gibsor). North
shore of Lake Supérior (Agassiz). South shore of Labrador {(Butler). St.
Joseph’s and Cockburn Islands, Lake Huron (Dr. Bell). Sturgeon Lake,
Dawson Route (Micoun),

P. Americana, DC. American Mountain-Ash.

Indigénous. Swamps and rocky woods. Now Brunswick -(Dr. Fowler).
Newfoundland (Dr. Bell). Quebec and Charlesbou: 2 {Brunet). River du Loup,
common (Dr. Thomas). River Rouge (D’'Urban). I{cgean Township (Billings),
Sparingly found in woods, Hastings and Northutiberland Countics; Owen
Sound and north shore of Lake Superior (Macoun). St. Soseph and Cockburn
Islands (Dr. Bell). Labrador {(Butler). Maline Rapids, Dawson Route (Macoun).
Saskatchéwan' Plains (Bourgeau).

AwErANchIER, Meédic. June-Beiry.

A. Canadensis, T. & G. Var. Botryapium, Gray. Service Borry.

Indigenous. Along stréams, Very cominon thrbu%hout Ontario and Quebec.
New Brunswick (Mathéws). Newfoundldnd (T. & G.) North shore of Lake
Superior (Agassiz, Macotm), Manitotlin Islands, Lake Huron (Dr. Bell).
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A. Canadensis, T. & G. Var. oblongifolia, Gray.

Indigenous. Along streams. Cape Rouge (Brunet). New Brunswick (Dr.
Fowler). Common at River du Loup (Dr, Thomas). Lake Medad (Logie).
Along the Kaministiquia River, Lake Superior, westward through Peace River
Valley (dacoun).

A. Canadepsis, T. & G. Var. oligocarpa, Gray.

Indigenous. Along streams, swamps, &c. Cape Rouge (Brunet). New
Branswick (Dr. Fowler). Common at River du Lonp (Dr. Thomas). Cedar
swamp north of Norwood, rare; Fishing Islands, Lake Huron (23acoun). South
coast of Labrador (Butler). Newfoundland, Hudson’s Bay, naskatchewan
Plains (Torrey & Gray). Loon Portage, Dawson Route (Macoun).

SAXIFRAGACEZ.

Riges, L. Currant or Gooseberry.

R. Cynosbati, L.

Indigenons. Abundant in thickets and pasture fields. Common at Lot-
binidre (Brunet). Common in rocky woods, River Rouge (D'Urban). Nicolet,
Montreal? Kingston, Niagara, Malden (Maclagan). ~ Common throughout
Ontario as far west as the Bruce Peninsula,

R. oxyacanthoides, Linn,

Stems usually clothed with bristly prickles; subaxillary spines 1-3 often
united at the base ; leaves roundish; subcordate 5-lobed pubescent or nearly
glabrous, the lobes deeply toothed or crenate; peduncles very short, about
2-flowered, calyx-tube cylindraceous, pubescent at - the base within; the seg-
ments spreading, rather longer than the stamens, and about twice the lengt
of the o%ovate petals ; style cleft to the middle, hairy at the base, a little
exceeding the stamens, fruit smooth. Indigenous. Rocky margins of rivers
and lakes. Abundant in New Brunswick {Fowler). Quarantine Station and
Anticosti (Brunet). Red Bay, Lake Huron ; Sault Ste. Maric; Thunder Bay
and Pie Island, Lake Superior; Island in the Lake of the Woods; Saskatchewan
Plains and westward to Stewart’s Lake, Upper British Columbia (Macoun).

R. hirtellum, Michx.

Indigenous. In wet meadows and swamps, also amongst rocks in the north.
New Brunswick {Fowler). Quebec, on rocks, Saguenay, and at the Quarantine
Station {Brunet). Along the sea shore, River du Loup (Thomas). Common
in marshy meadows around Belleville; Owen Sound ; around Lake Superior ;
Fort Edmonton on the Saskatchowan and Fort Assinaboine on the Arthabasca
(}‘;Mﬁ&;oun). Mssissagui, St. Joseph and Cockburn Islands, Lake Huron (Dr.

ell),

(To be Cortinued.)
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SOME CANADIAN NOMS-DE-PLUME IDENTIFIED:

WITH SAMPLES OF THE WR{TINGS TO WHICH THEY
ARE APPENDED.

BY HENRY SCADDING, D.D.
{Continued from pagi 848.

[My specimens of the writings of Patrick Swift should have pre-
ceded those given of the productions of Legion and Cinna.]

About the year 1826 or 1827, there appeared in; the Colonial
Advocate, o well-known Canadian paper of the day, » name which
became subsequently a nom~eplume of great note, if not notoriety,
in Upper Canada. In the first instance, I believe, Patrick Swift
figured simply, as an .nterlocutor in an imaginary conference on
public offairs, held in a private parlour at Toronto, or York, as the
place was then cz™t:d. But ke afterwards appeared as the supposed
compiler of a remarkable almanac, which for several successive years
found its way into probably every house in Upper Canada. This
publication had a purpose, independently of the use impliéd by its
title. It was intended fo advocate*a radical reform in the govern-
ment-of the country. Pa‘rick. Sw:lfl; addressed himself especially to
the yeomen voters of Canoady; ind his pages bristled, not only with
statistics of almost every kind, but with grievances and abuses,
curtly and pointedly stated. At the same time the remedies were
named as clearly and as plentifully. On looking calmly back now
on the times in which this almanac was issued, we shall all allow
that Mr. Patrick Swift was nob so bad 2 counsellor of the public as
he was once represonted to be. Borrowing an idea from Benjamin
Franklin, the earlier numbers of this publication were entitled
“Poor Richard,” with the secondary heading of “The Yorkshire
Almanac,” with reference possibly to the Canadian county of York,
in which York or Toronto was situated. The name of the author
or editor is given on the title-page, thus: ‘Patrick Swift, late of
Belfast, in the Kingdom of Ireland, Esq., F.R.L, grand-nephew of
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the celebrated Doctor Jonathan Swift, Dean of St. Patrick's, Dublin,
etc. etc.” In later issues it appears as ¢ Patrick Swift, Esq., ML.P.P.,,
Professor of Astrology, York.” The Almanac for 1834 has dropped
the “Poor Richard,” and also the reference to * Yorkshire,” and
exhibits the fuller title of “ A New Almanac for the Canadian True
Blues, with which is incorporated the Constitutional Reforner’s Text
Book, for the Millennial and Prophetical year of the Grand General
Election for Upper Canada, and total and everlasting downfall of
Toryism in the British Empire.” e

I now proceed to give a specimen or two of Patrick Swift’s style
a3 a propagandist of Reform. After giving a long and most minute
enumeration of taxes imposed in England, Scotland and Ireland, he
tells the Canadian yeomanry: “In short, everything that has an
existence on the face of the earth, or under the earth, or in the
firmament of heaven, is heavily taxed; and these enormous taxes
are laid on and expended by a body called the House of Commons,
the majority of tho members of which are neither directly nor indi-
rectly the representatives of the people, but are the nominees of
lords, bishops, and wealthy gentlemen. So that, if the representa-
tives of every great county, city and populous borough in England,
Ireland and Wales, were to vote for a reduction of standing armies,
tithes and taxes, and for retrenchment and economy, the rotten
borough and Scots close county members could and would outvote
them, ant! uphold corruption. Yorkshiremen in Upper ‘Canada,”
Swift exclaims, ‘“think on these things! Taws grind the poor,
whea rich men make thelaws.” This, it must be noted, was written
in 1831.

Then, after an analysis of the Upper Canada Parliament of 1831,
showing the nationality of each of its fifty members and the num-
bers reprosented by each member respectively, he points out an injus-
tice which seems to result from the existing distribution of seats:
«Tho population of Upper Canada,” he says, “is estimated at 215,750,
which is under the actual number of souls. Assuming the fact,” he
continues, * that the property is in proportion to the population, and
then taking population as the basis of representation, fifty members
would give one representative to every 4,515 inhabitants. But,
according to the present mode of proportioning the members, the
minority pass laws to bind the majority., For: Tho members of the
four towns, and for the counties of Simcoe, Durham, Essex, Kent,
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Wentworth, Norfollz, Oxford, Stormont, Dundas, Ottawa, Haldi-
mand, Frontenac, and Hastings, are in number 26—the population
they represent being 70,500—while the remaining counties of the
province, containing 145,250 inbhabitants, are represented by only 24
members, or less than balf the house. Thus the representatives of
less than one-third of the people are more in number than the repre-
sentatives of the other two-thirds. Again: the counties of Norfolk,
Dundas, Hastings, Frontenac, Simcoe, Haldimand, and Essex, and
the towns of Brockville and Niagara, with half the county of Dur-
ham, possess a population of 33,250, and send 15 members to the
House of Assembly—while the counties of York and Carleton, with
a population of 33,500, send only three members; so that, if by a
popular legislative body it is meant to obtain an expression of public
opinion on matters of government, the three votes of Messrs. Morris,
Kotchum and Mackenzio are a greater indication théreof than the
fifteen votes given for the places before mentioned.”

In the Almanac of 1834 an elaborate scheme is presented for a
thorough organization of the Reformers of Upper Canada. Direc-
tions are given for the formation of “ Central Committees, Town,
County and Provincial Conventions, and Regular Nominations,” as
“ the sure legal Weapons by which Reformers may Triumph.” The
closing exhortation is: ¢ It must not discourage the Reformers of
any township, if they happen to find themselves in the minority as
compared to the other inhabitants. ILet them meet, few and small
as they may be, and observe the above usages, the same as if they
counted thousands. Time, which does much, is in their favour: they
may he sure that Upper Canada will form no exception to the other
parts of this continent : liberal principles must prevail : freedom is
indigenous in out s0il.” To the whole document is guaintly added :
% Sic subscribitur. TPatrick Swift.”

A brief’ summary of principles given just before will be of inte-
rest, os it will be seen that all of them bave been accepted and
in~ “rporated in our existing provincial constitutions, with the excep-
tion of the one which Patrick Swift himself at the moment did not
care to press. ‘ The Reformers,” ho says, “are to be known by
their principles, which are: the control of the whole revenue < be
in the people’s representatives; the Legislative Council to be clective;
the representation of the House of Assembly to be as egually pro-
portioned to the population as possible; the Executive Government
to incur a responsibility ; the law of primogeniture to be abolished ;
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the principle of Mr. Perry's Jury Bill to be adopted ; the Ju iciary
to be indepe.dent ; the Military to be in strict subordination to the
Civil authority ; equal rights to the several members of the commu-
nity ; every vestige of church-and-state union to be done away; the
lands and all the revenues of the country to be under the control of
the country ; and education to be widely, carefully, and impartially
diffused. To these I would add that we ought to choose our own
Governors ; but I know that there are some Reformers who have
not wade up their minds upon that question: I therefore advise it
be not pressed.” In regard to the exception named, he expressed
himself in another part of the Almanac, thus: “ Patrick Swift
would very willingly exchange General Colborne for a Governor such
ag is pictured in the following anecdote: A late number of the
ZLondorn. Courier contains the following extract of a letter from
America: ‘I am travelling in Vermont State for pleasure and it “or-
mation. I have journeyed 500 miles in my own carriage, by casy
stages, and have not seen a single person in my progress to whom I
should have dared to offer alms! As T was detained an hour or two
a few days since, I saw a sturdy-looking farmer pass the inn, dviving
a one-horse cart loaded with wool, on which he was seated. He
drove to a store, shouldered his bales of wool, one after another,
and placed them in the merchant’s shop. 'Who do you think he was?
Palmer, the present Governor of the State of Vermont.’” This story
would, of coursg, be well relished by the majority of those for whom
the Almanac was prepared. The second edition of the number for
1834 has an exasperating dedication. It is addressed to three gen-
tlemen who were the writer’s most formidable political antagonists ;
two of them in England, one here. 1t reads thus : “To /3. G. Stanley
and R. W. Hay, Secretaries of State for the North American Colo-
nics, and John Beverley Robinson, Judge and Tory Politician, at
York, in Upper Canada, to whose uniform support of oppression
and misrale in Church and State, and steady friendship for Canada’s
and Ireland’s oppressors, the public are chiefly indebted for this
extra edition of twenty thousand ¢ Canadian True Blue Almanacs:’
it is specially dedicated and inscribed by their trusty and well-
beloved cousin and councillor, Pat. Swift.” <« E. G. Stanley” was
subsequently the well-known Earl of Derby. It is scarcely necessary
to mention, after all this, that Mr. Patrick Swift was Mr. William
Lyon Mackenzie, editor of the Colonial Advocate, and many times
elected a member of the Provincial Parliament of Upper Canada.
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[My notice of “Reckoner,” ‘“‘Mentor” and “Mercator,” should
have been inserted before, among the writers on miscellaneous
subjects.]

T regret that I am unable to give a sample of “ Reckoner,” the
author of seventy essays on various subjects, said to bave appeared
in the Kingston Gazette, circa 1811. This writer was the Rev. Dr.
Strachan, while yet a resident at Cornwall. I have secen communi-
cations from the same pen, in the Christian Recorder and the Cana-
dian Magazine, signed N. N., the finals of the writer's real name.
I must record also the pseudonym of “Mentor,” appended to a series
of letters in the Kingston Herald, 1839-44, afterwards collected
in pamphlet form. They are a contribution to the literature of
Canadian jurisprudence on the subject of discrepancies in lines of
survey, avising from variations in the magretic needle in successive
years; a curious and dry subject, but yet of much interess, in
Canada, to the numerous patentees and grantees of land, and even
affording occasion now and then for a rhetorical burst, as, for
example, bere : “This province was the asylum,” Mentor says, ¢ pro-
vided by his Majesty George the Third, of revered memory, for
faithful and attached subjects, who, after their settlement in a wild
and uncultivated wilderness, soon experienced the liberality of a
generous and just sovereign. His munificent donations of land, in
compensation for their losses in property, and supplies for the three
first years of the settlement, amidst obstacles and difficulties nearly
insuperable, are not equalled in the history of any phople or nation
under any other government. 'With a recollection of these rewards,
and under 2 sense of their legal and just rights, the author, under
the signature of Mentor, is fully aware and sensible that the Loyal-
ists, tl.eir heirs and descendants, do and will regard usurped oceu-
pancy, and illegal possession, and encroachrsent upon their patented
rights and estates, with feelings of indignation and discontent to-
wards the holders by injustice and spoliation; but towards the
Government they will cherish the feelings of gratitude and loyalty ;
and moreover, they will justly appreciate the legacy of land left to
them by their fathers, and to which they will adhere with associa-
tions of fond attachment.” *Mentor” is understood to have been
the Rev. George Okill Stuart, heir to lot 24 in the first concession of
Scigniory No. 1. (afterwards known as the township of © ..gston),
as surveyed by Deputy Surveyor-General Collins, in 1783.
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The series of letters signed  Mercator,” addressed to the Montreal
Herald in 1807, in the “Contest between the Earl of Selkirk and
the Hudson’s Bay Company on the one side, and the Noxth West
Company on the other,” and afterwards issued in pamphlet form, was
from the pen of the Right Hon. Edward Ellice.

I notice next one or two writers under pseudonyms whose object
was the promotion of emigration and the instruction of emigrants.
T enclose them in my list, however, not on this account, but because
the productions themselves, being of a superior chéracter in point of
matter and style, may be said to have entered into our Canadian
literature. First I name the * Backwoodsman,” anthor of a volume
entitled “«Statistical Sketches of Upper Canada ;” published in Lon-
don by John Murray, Albemarle Street, in 1832, bui dated from
Goderich, on Lake Huron. The nine chapters of the little work are
filled with useful statistics and matter-of-fact information, but all
cleverly spiced throughout with pleasunt humour. Backwoodsman
undertook its composition because he was constantly in the receipt
of inguiries, couched of course in polite terms, and expressing the
writer's sincere sorrow for taking up so much of his valuable time :
« After having filled some reams in answer,” Backwoodsman says,
“and when every other packet brought one, and no later than last
week I had two to answer, things began to look serious, and so did I;
for I found that if they went on at this rate, I should have no ¢ valu-
able time’' to devote to my own proper affairs. And therefore, it
being now midwinter,” Backwoodsman says, “and seeing no pros-
pect of my being able to follow my ount-of-deor avocations for some
weeks, I set myself down in something like a pet to throw together
and pub in form the more prominent parts of the information I had
been collecting, to the end that X might be enabled in future to answer
my voluminous correspondents after the manner of the late worthy
Mr. Abernethy, by referring them to certain pages of Afy Book.”

Here is one of Backwoodsman's reasons why emigrants from the
British Islands should prefer Canada to the United States:

“Tt is to many who happen to have consciences no light matter to
forswear their allegiance to their king, and declare that they are
willing to take up arms agsinst their native country at the call of
the country of their adoption; and unless they do so, they must
remain aliens for ever; nay, ¢ven if they do manage to swallow such
an oath, it is seven years before their apostasy is rewarded by the
right of citizenship. In landing in His Majesty’s dominions, they
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carry with them their rights of subjects, and, immediately on becoming
40s. freeholders, have the right of voting for a representative.”

Some tables at the end of the volume, showing the resources and
estimates of the Province ¢ Upper Canada in the year 1832, would,
if quoted ab length, amuse probably as well as instruct, in these
days when, to a Canadian minister of finance even in a province,
such figures must seem a mere bagatelle. Here are Backwoodsman's
conclusions on & review of these tables. He considers the prospects
they hold out to be encournging. He indulges, at the same time, in
a little banter on the wisdom of the Upper House, which, it would
seem, had just stopped the supplies, and that too at an inopportune
moment. The remark about the consequent increase in the.surplus
is probably a joke. N

“From these statements it will appear,” he says, “that the rev-
enues of tho colony are in a very flouvishing state: as last year we
paid off 10 per cent. of the public debt, and this year, the Upper
House having rejected the supplies on nearly the last day of the
Session, when the mischief could not be remedied, it is probable the
surplus will be considerably greater. It has been eloquently said of
the Earl of Chatham, that he ‘advanced the nation to a high pitch
of prosperity and glory by comierce, for the first time united with,
and made to flourish by war.! In like manner, though by no means
Chethams, the legislators of Upper Canada have, for the first time I
suspect, succeeded in uniting revenue with debt, and making it
flowmish by debt; for it will be scen that the debts of the province
have been contracted chiefly for the purposes of public improvement,
and that the public works, as they develop themselves, will not only
repay the money expended on them, bub become u permancnt source
of xevenue to the colony. Of the £47,490,” ke goes on to say, *of
taxes raised on tho subject, dirvectly and indireetly, we may estimate
that .£10,000 is paid by the United States for British goods smug-
gled across the frontiers, leaving £37,490 as the whole of the pro-
vincial taxes to be paid by 300,000 people,—that is to say, in -even
money, about 2 shillings sterling a head.  So thu, it appears, Brother
Jonathan, with ali the apparent-economy of his institutions, pays.to
bis general avd.particular governments ten times as much as we do;
and unfortunate John Bull, who, poor fellow, is much worse able to
afford it, just about twenty-five times as much.”

“Backwoodsman " was Dr. William Dunlop, a distinguished con-
tributor to Blackwood and Fraser long before his settlement in



CANADIAN NOMS-DE-PLUME IDENTIFIED. 443

Canada,—to the former, under the nom-deplume of Colin Ballantyne,
R.N. His early life was full of adventure in 1ndia, and, previously,
on this continent, as a surgeon in the Connaught Rangers, during
the way of 1812-13-14. He was also widely known by the sobri-
quet of the Ziger, for his having succeeded in clearing the island of
Saugur, in India, of that pest. Dr. Dunlop died at Lachine in 1848.
A fine portrait of him exists in Toronto, the property of the late
Capt. Dick. It was to be seen at the Queen's Hotel in Toronto.

In 1849, a writer assuming the pseudonym of .a™* Pioneer of the
Wilderness” produced two volumes of notes on Upper Caneda, under
the general title of * The Emigrant Churchman.” Richard Bentley
was the publisher. As a well drawn picture of western Canada at
the time, it retains considerable value. ¢ The Pioneer” was a man
of superior education, & keen observer, and g skilful writer, Here
is what he had to say of Brockville and the Thousand Islands:
“.A few miles steaming, after leaving Prescott, beought us to Brock-
ville, which, to the author’s taste, vresents one of the prettiest and
most interesting localities on the river side in all Canada. It is
situated upon rather a steep bank, the approach to the town being
prettily overshadowed by trees, amongst which tho church stands a
conspicuous object. A little further on, the river abounds with the
prettiest rocky islets, most of them wooded more or less, amonyg
which, on a fine summer afternoon, the white sails of tiny pleasure-
skiffs <y be seen gleaming here and there, giving visions of health
and innocent aquatic recreation. 'What a spot for a few Cambridge
or Oxford eight-oars to turn out in! The effect of the handsome
boating uniforms of the crews, and perfect appointment of the galleys
of Cam or Isis, with the gay blazonvy of their silken ensigns floating
in the wind, the boats dashing bravely up to their stations, or shoot-
ing with racerlike velocity through the varied scene of isle and
wooded bank and river, awmidst the cheers of admiring thousands,
was all that was wanting to complete the vision to the eye of an
English University man. I am not aware,” the Pioneer -adds,
“whether this right manly and gallant exeroise is fcllowed with any
ardour by the University of Toronto. The open shores of Lake
Ontavio are wanting, however, in the diversity of beauty prescnted
by the scenery around Brockville ; and while we yet muse wa are
dashing and splashing on till islet after islet, rocky and grove-
crowned, sweeping into view in lovely and siill varying succession,
proclaims our approach to the far-famed Lake of the Thousand
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Tslands. Of all the exquisite scenery that it has been the author’s
privilege to gaze upon, nothing that he' can remember approaches
this in beauty. As we shot through the open narrow and intricate
channels of this watery paradise, the scene was reposing in all the
luxurious softness of a gorgeous Canadian autumnal sunset. And as
the glowing beams poured their bright torrents of radiance through
natural watery vistas, or turned the liquid expanse to molten gold,
the glorious islets seemed at times to float in light, realizing the
dream of some fairy scene of paradise. Sometimes we would shoot
past a spot of exquisite beauty, almost touching the shore; anon,
Jjust as our aquid pathway appeared entirely closed in, we would
sweep off at an angle and open another unexpected channel, or catch
a glimpse of the main-land as we wended by some bay of surpassing
outline, heavily fringed with wood, ail gloviously parklike to the
wr ter’s side, holding forth happy visions of many a calm retreat and
home of peace and love, when the axe and the plough of the colonist
should have carved out an abode where the lines were fallen indeed
in pleasant places. Axround on the other side, a long sweep of a bay
would open up towards the American shore, where it is too difficult
at times to distinguish earth from water, or air from either, so softly
were the lights and shadows blerided ; and then the channel would
narrow again, until at length we brouwht up to take in wood at the
wild-looking settlement of Gananogue.”

This “ Pioneer of the Wilderness,” who travelled over the country
with a boné fille intention of selecting a home within its borders, was
2 clergyman of the Church of England, named Rose. His decease
occurred not long after his settlement here.

Also, in 1849, there was published in London by David Bogue,
Fleet Street, a volume of “Sketches of Canadian Life, Lay and
Ecclesiastical’—having on its title page, as the designation of its
author, #'A Presbyter-of the Diocese of Toronto.” This was a work
intended for the benefit and information of emigrants, not of the
humblest class. Tt is a series of pictures, cleverly and vividly drawn
from the life, linked tégether by means of « story, giving the sup-
posed experiences of Harry Vernon, an English gentleman’s fourth
son, who takes a “lot” of land in a backwoods township called
Monkleigh. The following passage describes an uafortunate species

of settler, still perhaps not unknown in certain parts of Canada:
“They were generally persons of education, and members of hmhly
respectable families, who had been brought up to do nothing, and
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who, on arriving at man’s estate, found ¢Zat an occupation in which
they could not afford to continue, As they found themselves fit for
nothing in England, they, or their friends for them, resolved that
Canada should have tho benefit of their talents and usefulness ; but,
alas! in a majority of ingtances, those who were fit for nothing at
home were observed to possess the very same characteristics abroad.
Others of them, again, had acquired wild and repulsive habits, and
after nearly rendering their fathers bankruph, both in purse and
patience, were sent out with a few hundred pounds to Canada, to
reform and provide for themselves——a most sage and sagacious plan !
and one which, almost without an exception, was productive of but
one result, namely, the utter ruin of the class alluded to. Freed
entirely from all restraint, they gave way to the most miserable dis-
sipation, and then wrote home romantic fictions of their oxertions
and good behaviour, in hopes thereby to ¢ do the governor’ out of a
fresh remittance. Many of these voung men, under the impulse of
novelty, set to work vigorously along with their men, but being
utterly unaccustomed to such employments, the solitary charm which
it possessed soon disappeared, and they were glad to seek excitement
and amusement, wherever it could be found. Almost the only place
where it could be looked for was at each other’s shanties, where they
would frequently congregate,” otc. ¢ The Presbyter of the Diocese
of Toronto,” who embodied the results of his own observation in
these truthful and graphic sketches, was the Rev.W. Stewart Darling,

The educational question in Canada some thirty or forty years
since presented a tangled web of difficulties to statesmen and philan-
thropists, How to maintain with consistency the theories of public
education which hitherto had been almost exclusively acted on in
the mother country, and how at the same time to meet the evident
necessities of the composite people which was rapidly taking posses-
sion of British North America, was a problem discussed again and
again, and the most gloomy consequences were foretold of varia
tion from established traditions ond routine. Happily at last the
golvitur ambulando method was applied to the question; with the
results — surely not disastrous—which we see around us at this
day. Of the noms-deplume attached to contemporary brochures on
the subject of education of more than ordinary note, I select three:
“ Graduate,” “Scotus,”  British Canadian.” Graduate’s memorable
brochure, entitled “ The University Question Considered,” appeared
in 1845, and it essentially helped to defeat a bill which was brought

6
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into the House in that year affecting the charter of King's College.
The sample which I give of Graduate speaks of the necessity of
repose for the well-being of learned societies. I do not know that
the delightful dream indicated was ever vealized by the learned society
whose tranquillity was at the moment disturbed. “Frequent changes
are injurious to any establishment,” Graduate says, “but ruinous to
a University. It is impossible that the objects of such an institu-
tion can be attained if it be subjected to repeated modification.
Alterations, if often introduced even by its own authorities, are
most prejudicial to its welfare ; but the very anticipation of exter-
nal interference in its management would produce the most mis-
chievous effects. Non solum adventus mali, sed cliam metus ipse
affert calamitatem. Repose is absolutely essential to its success ; if
disturbed, or even li. blo to be dlsturbed it must fail. Its pursuits
are such that they cannot be successfully prosecuted without peace
and tranquillity. They require a devotion of the mind which cannot
exist if apprehensions of change are constantly obtruding themselves,
and every member of the establishment would feel the pernicious
influence of this dread. The governing body would shrink from the
responsibility of adopting any system as permanent which they knew
not when they might be compelled to change ; the professors would
be paralysed in the discharge of even their routine duties, and instead
of enjoying the liberty, or feeling the inclination to prosecute the
favourite subjects. of their study during their leisure hours, would
be reduced to the miserable necessity of employing them in efforts to
conciliate or struggles to resist the spirit of innovation; whilst the
students would refuse to submit to discipline attempted to be en-
forced by those whose anthority they knew might be abrogated or
superseded by a power capable of revolutionizing the whole system
and establishment.” The “Graduate” who thus, at a troubled period
of our 1ocal history, urged on legislators and others the indispensable
necessity of establishing tranquil surroundings for a seat of learning,
is to be identified with the writer whom we have already seen, as
¢ Maple-leaf,” inaugurating amongst us a higher literature, the Rev,
Dr. WcCaul.

A noticeable series of letters on educational topics appeared in the
Hamilton Qazette about the year 1850, subscribed by the nom-de-
plume of Scotus. They were exceedingly well written, and deserved
to be collected, as they were, in pamphlet form. They repay perusal
still, being .o valuable contribution, on the conservative side, of the
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vexed question of religious education. As a specimen of Scotus, 1
select o passage containing a view somewhat opposed tc a popular
notion on the subject of education ; and also the statement of a fuct
connected with Scotland which is not generally realized:
© ¢ TIn order to raise up a national system of education in any coun-
try,” Scotus says, “ instead of beginning at the bottomn and ascending
upwards, you must reverse the order and begin at the top and descend
downwards; or, in other words, you must first <rect a noble univer-
sity, filling its chairs with men illustrious in science and literature,
and thereby create in the public mind a Taste for learning in its
highest departments ; and afterwards, the inferior schools will follow
as a matter of course. .Or, to muke use of a simile, the supplying of a
country with education may be likened to the supplying of a great city
with water,—the first step in the business is to erecta great reservoir
or fountain-head, from which the lesser streams may be ditfused in all
quarters. The foundation on which T rest my argument is, I humnbly
conceive, sound and obvious. Literature and science are things for
which there is naturally no demand, GENERALLY, in the public mind
in any country. A taste for these refinements of civilization must,
therefore, be first created by, as it were, a forcing process, and until
that taste is so created, you way set about the erection of Common
or District Schools till the end of time, but will find that all your
labours have been vain and fruitless. * * * T am quite aware.”
Scotus then goes on-to say, ¢ that it is quite common to hear persons
state, in veference to Scotland, that she owes all her education to her
Parish Schools. A. more ignorant assertion was never made. Scot-
land, and I flatter myself I know her well, owes all her education,
PRIMARILY, to her Universities; and it may with safety be affirmed
that had not these venerable fountain-heads of learning been first
erected by the piety and munificence of her Kings and Churchmen,
such an establishment as a parish school in Scotland would never
have had an existence.”

Our Scotus was Mr. David Burn, formerly Deputy Registrar for
the county of Wentworth. The pamphlet containing his collected
letters is entitled * Colonial Legislation on the Subject of Education.”

T next mention the nom-de-plume of < British Canadian,” attached
to a long series of communications in the Hamilton Spectatvr some
twonty years ago: treating ably of o great variety of public matters;
among them, of education. I give as a specimen of * British Cana-
lian” a short extract, which will serve to show the agitated state of
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the public mind on the subject ‘'of education in 1851. He strongly
opposes, under the circumstances of the country, the retention of a
faculty of theology in the national uriversity. He says: “It is
with difficulty that the great English universities retain their excla-
sive religious character : and surely it is needless to attempt to raise
up such an institution in Canada, after the experience we have
already had. Canada, which glories in its British paventage, is
happily placed at such a distance from the seat of empire, that we
can contemplate the throes of church and state corruption, if not
without fear, at least not without warning: for just in proportion as
the church derives support from the state, i.e. from the endowments
of public property, so is the danger of religious commotion and
sectarian enmity. This cannot bg fostered by surer means than by
the establishment of an exclusive university.” ¢ British Canadian,”
nevertheless, advocates a genial intermingling of religion with com-
mon affairs. On this point, he delivers himself thus, in Letter cxvii.,
wherein he draws g picture of the ways of the world, only too truthful :
“Many persons, I am aware,” he says, ¢ are opposed to the intro-
duction of .religion in politics. Not because they are averse to reli-
gion, bub because they consider it a subject too sacred to be mixed
up with the news of the day. Politics with them is the business of
the day: religion relates to eternity. In other words, all their
talents and encrgies they devote to those objects which seem to
promise worldly prosperity : and their hours of case and lassitude
they devote to religion. How mistaken such persons are, in sepa-
rating religion from the more immediate business of their lives, I
need scarcely point out. Suffice it to say, that by so doing they run
the risk of losing the substance, while they are pursuing the shadow.
Six days they labour, with no higher object in view than to increase
their worldly store : the seventh day they generously devote to their
soul’s ease: They go to the house of God for an hour or so, and
having criticised the sermon, the duties of religion they consider
fulfilled : and they devote the rest of the week to secular affairs and
politics. I admit that a newspaper is not the place.where we should
look for a sermon or discourses on the mecessity of prayer and the
virbues of a holy life; but there are circumstances connected with
religion which render it not only proper, but which imperatively
call upon us to take notice of them, and to urge them upon the
considera.tion of our fellow-subjects. These circumstances exist in
Canada West at the present moment.” (This in January, 1851.)
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The letters of ¢ British Canadian” were from the pen of the late
Mr. Edward Ermstinger, of St. Thomas, a:thor of a valuable and
interesting « Life of Colonel Talbot, and History of the Talbot Set-
tlement.”

I am now, finally, to identify some noms-deplume which from
time to time in the past have been appended to poetical productions
of note in our Canadian periodicals, and to give samples of each. In
accomplishing both portiuns of this part of my undertaking, I shall
aim at brevity.

1. The first of my poetical noms-deplume is that of “ Roseharp.”
In 1823, a literary magazine was issued for a short time at York
(Toronto), entitled “'The Rosebarp ; for the Encouragement of Loy-
alty, Genius and Merit;” and in Fothergill's Weekly Register there
were occasional communications in verse, subscribed ¢ Roseharp.”
Here is a specimen, dated Jan. 8, 1824 :

O where was Pradence, cautious power,
When firat my venturous youth began 2
She came no$ to the Muses’ bower,
Where passed I many an idle hour,
To tell of life’s short fleeting span ;
Nor did she prophesy of woo
To chill my heart’s impetuous glow.
¢ But.thou, O Hope, with eyes so fair,
What was thy delighted measure?
Still it whispered promised pleasure,
And bade the lovely scenes at distaf.ce hail.”
This was my favourite minstrel's song.
My morn like his was fair and bright—
Then Hope with Pleasure danced along,
And gave me visions of delight ;
Then wildly throbbed each pulse at thy sweet smile
O Lnger yet, sweet Hope, witl: 2ae awhile,

The originator of the ¢ Roseharp” muscellany, and the writer of the
¢ Roseharp” pieces, was Mr. James M. Cawdell, attached for a time, in
some capacity, to the Law Courts at Toronto, and formerly an officer
in the army.

2. In 1825, also from the press of Charles Fothergill, appeared a
rather elaborate poem entitled “Wonders of the West, or a Day at
the Falls of Niagma,” by “ A Canadian.” The dramatis persone of
the-story are some French tourists. The metre and style are those
of Scott’'s Tady of the Lake. Incidentally we hava tha fallawine
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lines in honour of Col. Nichol; redently killed by accidentally driving
in the darkness of the night over the precipice at Queenston.

Nichol, the sympathetic tear shall flow

From all who knew thee, and from all who know
That, snatcked in the prime of life from all that binds
The heart to earth, and gives to human minds

A wish to lengthen out existence here,

From fortune; friends, and family most dear,
Ambition’s prize, nay, merit’s claim, in sight,

Which thou had’st amply earned, both day and night,
With unremitting toil and anxious care,

Serving the country both in peace and war.

When thou had’st reached the summit and prepared
To cease thy toil, and reap thy just reward,

Thoun wast, that moment, from the summit hurled
To be rewarded in another world.

Thy widowed mourner weeps, nor weeps alone—

A country’s grief re-echoes to her moan;

Weeps for her statesman and her hero dead,

Nor hopes to find an equal in his stead.

“ A Canadian” was Mr. James Lynne Alexander, afterwards a Clerk
in Holy Orders.

3. “Erie-us” was a signature attached to poetical pieces in our
local periodicais in and before 1838. I quote part of a « Eulogy on
Sussex Vale in New Brunswick,” thus subseribed :

Fanatic and hypocrite, disSgured in face,

Rant, cant, sect and radical, here find no place

The social relations to set all ajar,

And the sweets of a ratiopal intercourse mar.

The politeness of kindness, the confidence fair,

Of integrity meek, nnassuming,—the air,

The port, manner, habit, and action of truth

And true manliness, wrought into childhood and youth.
The graces of goodness unshackled by art ;

The large hospitality warm from the heart;

The walk circumscribed by the duties of life 5

These duties fulfilled without envy and strife.

Oh, swect vale of Sussex! such things did I seo

In thy children, the ioyal, the happy and free;

And I praised the good ways that our forefathers trod,
For the building of man in the peace of his God.

I givo another sample of Erie-us, taken from a poem of his of
considerable length, written in 1818, and entitled “Talbot Road.”
It commemorates the patriotism and energy of Col. Talbot, the local
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eponymous hero: it describes the rise and progress of the settlement;
its devastation by invaders in 1812; its rapid recovery. I select the
writer’s brief recapitulation towards the end of bis poemn. It reads
like a passage from Drayton’s Polyolbion. Qccasionally a primitive
local name, as Catfish Creek, is ill-adapted to poetic purposes. Thus
Erie-us sings:

In Norfolk county, first the Talbot street,

East, makes its course through Middleton complete;

Thence into Middlesex, through Houghton gore,

And thence through Bayham, (where was marked before

A bridle-path)—thence Otter Creek comes down

From Norwich, lengthwise, nearly through the town,

On which, e’en now, the oar fair Commerce plies

And the first efforts of her empire tries—

Earnest of future wealth. Next, alongside

Is the fine thriving town of Malahide,

In which famed Catfish has its castern sonrce

And spreads the richest bottoms in its course.

Wellington mills, late-built, on Catfish stand,

To answer agriculture’s loud demand ;

A work substantial, such as should be found

Where a fine growing conntry stretches round.

In order next upon the list appears

Yarmouth, whose fame has filled ten thousand ecars,

For beauteous plains, rich soil, franslucent rills,

Its rolling surface and its verdant hills ;

Its waving cornficlds and its meadows gay,

VWhere bleating flocks already bound and play ;

A town, St. Thomas, is in Yarmouth laid,

On a bold bank by Kettle river made,

O’erlooking the broad vale which ‘neath it lies—

A siriking picture in the traveller’s eyes.

Southwold succeeds, in which the North Branch road

Turns off to Westminster, as has been show’d :

Next Dunwich, ending Talbot Road the East,

From whenco it is denominated West.

Next Aldbro’. Now the reader must be sent

From Middlesex into the county of Kent :

Then follows Orford, &e.

« Erie-us” was Adam Hood Burwell, afterwards Col. Burwell, after
whom Port Burwell on Lake Erie is named.. ‘

4. T have already given a poetical quotation from “ Cinna,” and
identified the writer. That was from a piece in the style of Hood.
Inow give a fow lines from a song in graver strain, by the same hand:
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I trembled when her warbling voice ., And pride forgot his dream of self

Poured forth the tide of song, To utter words of praise.
And bade tho admiring hearts rejoice  The worm the rose’s petals fold,
Of all the listening throng. Gnaws at its inmost core,

Wealth ceased the whilo to sum his And love that never must be told
To catch the thrilling lays; [pelf, Consumes the heart the more.

5. In 1843, « Plinius Secundus” published at Toronto his ¢ Curie
Canadenses ; or, the Canadian Law Courts: being a Poem describing
the several Courts of Law and Equity,” &e. The writer adopts the
Hudibrastic style. Thus he proceeds:

A Coarox PLEAS was there erected,
Where Subject’s Rights should be protected.
Then a QUEEN's BExca forthwith arose,
The Suitors’ injuries to digpose,

With a Chief Judge and Puisues four,

At every Term to ope the door:

Four times a year beginning Monday,
And always ending next to Sunday ;

Cum Baxco Srrrivas for Judgments, Pleadings
Tb be digested after readings,

And as mortalium nemo sapit,—

ArprAL CoUurT then the RECORD capit,
‘Where great and gravest heads do meet,
To make the Law still more complete.
Then skill and science to acquire,
Experience and forensic fire,

A Pracrice Courr behold appended,
That Forms and Rules may be amended
Now, too, is heard from legal forts

A regular volley of Reports,

After command from Osgoode’s Benches,
And charge from Chiefs in open Trenches.

The following lines enumerate the places of public resort to which
the Judges may betake themselves, if they will, during Vacation :

Thrice happy soil, where, without measure,
Enjoyment may flow o’er with pleasure !
For SARATOGA, or its drinks,

The WaIRLPOOL or NIAGARA’S brinks,

Or Caledonia’s far-famed springs,

Or the ten bundred sparkling Rives

That deck St. Lawrence mighty river,
Guarding its spangled tide for ever,

The Judge from toil may well relieve,
Until his wonted strength retrieve.
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¢ Plinius Secundus” was Mr. John Rumsey, an English attorney,
who made Canada his home for a short time.

6. A writer in our periodicals in 1843 assumed the name of the
poet who figures in Sir Walter Scott’s Pirate, who had “once taken
a pinch of snuff out of glorious John Dryden’s snuff-box, and never
suffered his friends to forget it"—Claud Halero. I transcribe his
¢ Crusaders’ Hymn before Jerusalem :”

Now onward ! for our banners in the wind are waving free,

The Sultan’s troops are streaming forth like o a surging sea;

“God wills it 1 is our battle-cry—Jerusalem our prize ;

Wa couch the lance, we wield the sword beneath our monarch’s eyes.
Hark ! from the city of our God, our Saviour’s hallowed shrine,

The Saracen’s bold music floats, the silver crescents shine !

The Infidels have stalled their steeds within her sacred walls ;

To draw the sword, our Christian faith—our knightly honour, calls?
The sun is up—on tower and wall he gilds the flashing spear ;

But the Lord of Hosts is with us! Shall Christian warriors fear?

Raise not the lance, nor stay the sword from slaughter of the foe—
Peace offerings to the Holy Shrine the Moslem’s blood shall flow ¢
Thinlk on the weary pilgrim, o’er the long and toilsome way

Who dragged his limbs to Salem’s walls his pious vows to pay !

Just Heaven! the blighting breath of war surrounds the sacred fane !
His humble prayer is laughed to scorn, his march of toil is vain !
Look on the holy city, that hath kissed a Saviour’s feet,

E'en there the unbelieving dog with scorn our prayers would greet !
Then spur the steed, and brace the arm, and fling defiance high,

For the trumpet call hath sounded, and the turbaned host is nigh !

They come, they come, with hourrd wild, and many a bristling spear,
And the war-shout of the Paynim band breaks on the startled ear!
They call, with words of mystery—high-shouted, earnest prayer—
On Mahomet, their prophet false, his followers to spare !

But we unto the living God our hopeful incense send,

And the shouts of rival hosts with words of adoration blend !

Lo, in their van the crescent of bold Saladin, afar

Gleams brightly from the lesser host, and lights them to the war!
But our lion-hearted monarch waves aloft his trusty sword—

Then onward, we will triumph in our arm of strength, the Lord !

“Claud Halero” was Mr. John Breakenridge of Belleville. Shortly
before his early death, his poems appeared in a collected form.

7. Some forty years since, many Canadian readers were familiar
with the nom-de-plume of « Zadig,” subscribed to numerous fugitive
vieces of graceful verse on historical and patriotic subjects. I tran-
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“seribe some stanzas by this writer, én the “Martial Music of England,”
which is described as perpetually encircling the babitablo globe:

’Tis morn on green Australia’s woods :
The broad Pacific’s kindling floods,
Flus'd with warm sunlight, glow;
A trumpet wakes the silent dawn,
A war.drum sweeps its summons on—
Far, far, the glad sounds flow.
O’er spicy wave and Indian isle,
Such strains still greet the day-god’s smile,
Break the bold Briton’s rest ;
Fort William's stern reveillé beats,
O’er realra and main the brave sound fleets,
O'er the wild Afghan’s far retreats
To Ghumee’s vanquisi'd crest !
Awake! pale giant of the Cape,
The sunlight gilds thy phantom shape!
Wake Mount of Lions, stern and hoar,
*Tis morn on Afric’s golden shore;
Then the bold echoes ring ;
Answers the Spaniard’s aerial height—
Gray Malta’s tempest-scoffing might,
Tonia’s isles of song and light,
Hear the wild music sing,
Nor silent sleeps th’ Atlantic wave~—
The chorus bursts once more
TUp from the Gallic Thunderer’s grave—
Bermuda’s summer shore.
Fair England’s voice is swelling now
Round old Quebec’s embattied brow;
On, on the war-strains sweep,
O'er Erie’s wave, o’er soft St. Clair,
Fresh clarions waft the burden there

O’er Huron's giant deep.
Lone wood and lake the glad sounds wake,
Till Columbia’s rushing river

Sweeps its tribute song to the main along—
0l1d England’s might forever!
It was understood that ¢ Zadig” was the nom-deplume of Mr. J.
H. Hagarty ; since, the Hon. Chief Justice Hagarty.

8. I regret that.T am not able to give a sample of “Isidore,” an
admired writer of verse Some seventeen years since in Montreal
periodicals. His pieces have been collected in book-form under the
general title of Voices from the Hearth. They are said to evince
poetic feeling, melody of diction, and happiness of expression. The
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author's real name is Ascher. Though called to the Bar in the
Lower Province, ho has taken up his abode in England.*

9. One who, a8 a poet, appears to have sought to be known among
us chiefly as “he who sang the Song of Charity,” has, besides the
composition bearing that title, contributed to our literature several
pieces of permanent interest. I guoto the close of a poem of his,
entitled “ A Canadian Summer's Night.” It is a picturesque descrip-
tion of the sights and sounds and suggestions of & night spent on the
waters of Lake Couchiching. -

The lights upon the distant shore And time it were for us to take

That shone 30 redly, shine no more : Our homeward course across the lake
The Indian fsher's toil is o'er, Ere yet the tell-tale moon awake.

Already in the eastern skies, ONight—where old shape-hauntingsdwell,
Where up and up new stars arise, Thoughnow, calm-eyed :—fortbysoftspell,
A pearly lustre softly lies. 0 soothing Night ! I thank thee well.

Just before, a canoe had been passed, evidently bound for Rama. A
momentary contest of speed between it and the white man’s craft is
described :

Swifter and swifter on we go; Though swift and light the birch canoe,
For though the breeze but feigns to It cannot take the palm from you,
blow, My little boat, so trim and true.

Its kisses catch us, soft and low. .

¢Indian, where away to-night?”
But with us now, and side by side, “Homewards I wend: yon beacon-light
Striving awhile for place of pride, Shines out for me:~-Good night!” * Good
A silent dusky form doth glide. night !

* I have never observed a copy of Mr. Ascher’s poems exposed for sale at any of the book-
sellers’ in Toronto. The al of inter. ication between publishers in the Canadian
cities is a curious p} Books published in Quebec, Montreal and Halifax are by no
means, as a matter of course, to Le seen in Toronto ; and, in like manner, books published in
Toronto are not, as o matter of course, to be seen in Quebec, Montreal and Halifax. In arecent
cditorial of a literary paper of wide circulation published at Montreal (the Canadian Ilustrated
News), it was amusing to have the writer confessing that he had never seen Mr. Watson’s
* Legend of the Roses,” although he had reason, he said, to belfeve it ““a work of the highest
character;” and two years had clapsed since its presentation to the public. This was because
3Mr. Watson's book happened to be printed at Toronto, and not in Montreal. It fs probable
that M. Edmond Lareau, of Montreal, had in 1574 never chanced to form the acquaintance of
the Caradian Journal, published now for more than twcnty years at Toronto, under the

pi of the Canadian Instituto. We should otherwise have scen in his ¢ Histoire dola
Littérature Canadienne,” some refercnco. to the many valuable contributions to Capadian
science, literature, and history which are to bo found in its pages. M. Lareau’s enumeration
of Franco-Cavadian wrilers is copious and interesting. Onthe issue of anew work jn any Caua-
dian town, might not a few coples be sent to the principal bookselers in each of the other
Canadian towns for the inspection of customers; to be taken back if not sold within a given
time? This practice would perhaps produce nore buyers than the customary ncwspaper
notices do at present.
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He who sang the * Song of Charity,” it is probably no serious breach
of secrecy to state, was Professor Chapman of the University of
Toronto.

10. To one more poetic nom-deplume of distinction Canadian
literature may in some sort put in a claim, namely, that of ¢ Wil
D'Leina, Esq., of the Outer Temple.” It is to be observed that the
recont edition of a collection of Spring Wild Flowers,” to which
that pseudonym was at first prefixed, is dated from Toronto; and
some picces now included in it will be recognized as having once
graced the pages of the Canadian Monthly, published in Toronto.
The author, speaking in his own name, in the new edition refers
to theso productions as “sing of his youth.” Splendida peccata,
will be the reader’s observation after a study of the volume. I give
brief samples:

Ob, to be ir Scotland now
When the mellow autumn smiles
So pleasantly on knoll and howe ;
Where from rugged cliff and heathy brow
Of each mountain height you look down defiles
Golden with the harvest’s glow.

Oh, to be in the kindly land,
Whether mellow autumn smile or no,
It is well if the joyous reaper stand
Breast-deep in the yellow corn, sickle in hand ;
But I care not though sleety cast winds blow,
So long as I tread its strand.

To be wandering there at will,
Be it sunshine or rain, or its winds that brace :
To climb the old familiar hill ;
Of the storied Jandscape to drink my fili,
And look out on the gray old town at its base,
And linger a dreamer still.

* * * * * *

Oh, to lie in Scottish earth,
Lapped in the clods of its kindly soil ;

‘Where the soaring laverock’s song has birth

In the welkin’s blue; and its heavenward mirth
Lends a rapture to earthborn toil—

‘What matter! Death recks not the dearth,
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And here ix the opening of a colloquy between ¢ Earth and Sea.”

Sitteth the green Earth and hearkeneth to tho Sea,
Ever as its moaning waves croon lullabie ;

Ever as its troubled waves ask: ‘‘Earth! Earth !
Where wert thou, mother auld, afore my birth?
Where wert thou then, and what wilt thou be
In the coming time o’ Eteritie ?”

Answereth the Earth to the vexed Sea 2

“1 was a maiden aforo I bore thee;

In the formless void, where nae sun had shone,

I was a maiden, and dwelt all alone ;

As like to sic home as a babe could be

Fresh come frae the womb of Eternitie.”

¢ And what did'st thou in thy long, long home ¢’
Answereth the green Earth : ¢ Long did I roam;
But Eternitie’s wider than Chaos’s pall,

Ax’ God’s eye's above, and his hand ’neath all ;
And I heard far-off sounds that whispered to me
In the crooning chimes o’ Eternitie ;

An’ the life divine was aye brooding o'er me,

Till Time woke frae dreaming when I bore thee.
Within th’ eerie caves of thy dark, deep womb,
Strange types of being fand kindly home,

Till in forms of beauty young life gat free

Frae the lone, lang dream o’ Eternitie.”

This garland of spring-flowers, which, after the lapse of perhaps a
quarter of a century, has been presented to the world afresh by the
Messrs, Nelson of Edinburgh, was put together by the hand of
Professor Daniel Wilson, now of Toronto, of whose name Wil
D'Leina is a partial anagram. '

I might add the-nom-de-plume of “Fidelis,” and identify it. Dis-
tinguished as it has now become amongsi us, in the departments
of poetry, of prose-fiction, of metaphysical discussion, it has won and
will retain a place in our nascent literature. But it was no part of
my design to glean in recently opened spaces in the Canadian field of
letters, but to confine myself to products of the first clearings. Pos-
sibly hereafter a Canadian Warton, a Canadian Hallam, a, Canadian
Taine, desirous of sceing of what kind were the very first shootings
forth of cultivated Canadian intellect, will be thankful for the enu-
meration of pseudonyms now given, and for samples of the writings
to which they are appended.

In the future, I suppose, there will still from time to time be
appearing, under feigned names, discussions of political, social, and
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general subjects, and works of fiction in prose and poetry, all so
strongly stamped by cleverness and good sense, and so remarkable for
the vigour, and purity, and beauty of their conception and execution,
as to induce a general curiosity, and even pride, in relation to their
authorship. But I think the fashion of writing in & veiled way will
probably not again come into vogue to the extent in which it was
prevalent during the reign of the Georges and previously, We have
now to congratulate owrselves, not only on the settlement of numer-
ous exasperating questions—which set our grandfathers at home and
here by the ears, and the open discussion of which brought with it
peril to life and limb—Dbut also on the possession of a free press, and
consequent upgrowth amongst us of a greater liberality of sentiment
and a more charitable public opinion. Milton’s doctrine has pre-
vailed : “'What advantage is it to be a man,” asks Milton in his
Avreopagitica (ii. 78), “over it is to be a boy at school, if we have
only escaped the ferula to come under the fescue of an imprimatur?
if serious and eclaborate writings, as if they were no more than the
theme of a grammar-lad under his pedagogue, must not be utteved
without the cursory eyes of » temporizing and extemporizing licenser?
He who is not trusted with his own actions—his drift not being
known to be evil, and standing to the hazard of law and penalty—
has no great argument to think himself reputed in the commonwealth
wherein bo was born for other than a fool or a foreigner.”

Writers here and in Britain will probably more and ‘more here-
after, deliver what they have to say, over their own names, fearlessly
and without reproach, enjoying the fudos and the gratitude which
communities are ever ready to accord to those who will embody in
apt language for them their own latent thoughts, and conveniently
supply to them “aids to reflection,” and sensible views of their sur-
roundings in the universe. Such is the choice of the contributors to
the modern iunfluential periodicals, the Contemporary and the Fort-
nightly, each writer signing his owa name, and “standing,” as Milton
speaks, “to the hazard of law and penalty.” Or else, as we sce done
in the grave pages of the old Quarterlies, in the ever-ready, masterly
daily leaders of the London Z%mes, and in the multitudinous free-
lance onslaughts of ‘the Saturday Review, they will prefer to discuss
questions wholly in the abstract, putting out of the way altogether
the disturbing consideration of authership, and letting words and
arguments go exactly for what they are worth.
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ANNUAL REPORT OF THE COUNCIL FOR THE YEAR 1875-G.

The Council of the Canadian Institute have the henour to submit the
following Report of the proceedings of the Society during the present year.

This year has been an important one o the Institute on account of the
commencement of the new building, which is now nearly completed. At a
special general meeting, held on the 6th of May last, the Council were autho-
rized to take the necessary steps for the crection of a new building. On the
27th of June, the Council aceepted tenders for the proposed work, and imme-
diately afterwards the books and furniture of the Institute were removed to
the School of Practical Science. A special general meeting, held on the 5th
of July, authorized the Council to mortgage the premises of the Canadian
Institute, in order to raise money for the contemplated undertaking; and the
corner stone of the new structure was laid by His Honour the Licutenaunt-
Governor, on the 11th of August, 1876.

MEMBERSHIP.

It will be seen from the last Annual Report, that the members at the close
of last Session numbered 342. During the past Session 27 new members have
been clected, there has been one death, and one member has withdrawn.
Hence the present Membership is nominally as follows :

Members at the commencement of the Session, Dec. 1st, 1875 .. 342

Members elected during the Session, 1875-6 ....vovuvnivneenn. 27
369
Deduct

3 1T S PN 1

B 410 1T N 1
. - 2
Total Membership Dec. 1st, 1876 .....vnnenn, 367

: Composed of :

Honorary Members ......ccvvvvenne voeee RPN Ceasasaraens 2
Life. Members. . ..cvoeiiniinviiiinnniinienean, Ceeeasareeas 12
Corresponding DIembers .. ..viieieiereiienieninrnisnarannns 1
Ordinary Members ...c.ieeeieeiirieieierenivanaseen sonees 352
Total ..... Ceeeares sseseeseriesas 367

Unfortunately, however, this number does not represent the actual Member-
ship of the Canadian Institute, for of these 367 nominal members only 126 are
in good standing, and receive copies of the Journal.
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1t is highly gratifying to note a large-increase in the number of now Members
clected during the past year. The number of new Members is one-third greater
than in any year during the past thirteen yoars, and more than twice the
average number. Tho Council would take this opportunity of urging upon
Members the necessity of exertion in this direction, as upon the number and
character of new Members introduced the future welfare of the Institute must
depend.

Annexed will be found the Statement of the Treasurer, and an Appendix
containing the titles of the books, pamphlets and papers received during
the year.

—aniamm

COMMUNICATIONS.

The following valuable and instructive papers and communications were
read and reccived from timo to time, at tho ordinary meetings held during the
Session:

December 4, 1876.—Prof. Daniel Wilson, LL.D,, or *The Esquimaux and the
Post-Glacial Man of Europe.”

December 18, 1875.—Rev. W, H, Wxthrow, M. A.,, on ““The Antiquity of Man
from a Conservative point of view.”

December 18, 1875.—W. H. Ellis, M.A., M.B,, on ‘‘Some remarkable Nitro-
Glycerine Explosions.”

January 15, 1876.—Rev. Dr. Scadding, on “ Some Canadian Noms-de-plume
identified.”

January 22, 1876. — Andrew Elvins, Esq., on ‘“The Cause of Planctary
Rotation.”

January 29, 1876.—W. Oldright, M.D., on *‘Legislation and Sanitary Science.”

February 5, 1876 —Prof. R. Ramsay anht B.Sc., on ¢ Haeckel’s Anthm-
pogenie.”

February 12, 1876.—Prof. E. J. Chapman, Ph.D., on *The Detection of Tita-
nium in Iron Ores,” and one on “Some new Canadian Minerals.”

February 19, 1876.—W. H. Ellis, M.A., M.B., on “A Borax Deposit of Cali-
fornia.”

February 26, 1876.—Dr. C. B. Hall, on ‘“The Causes of Epidemics,”

Marck 4, 1876.—Rev. W. H. Withrow, M.A., on “Types in Creation.”

March 10, 1876.—Prof. J. Loudon, M. A., on “Lecture Notes,” consisting of—

1. An Apparatus to illustrate the Recomposition of Light.
2. On a Method of determining the Differential Expression for Com-
ponents of Acceleration.

March 18, 1876.—R. W, Phipps, E:q., on ““The Possibilities of Canadian
Nationality.”

March 25, 1876.—Prof. Daniel Wilson, LL.D., on *“Some traces of the Pre-
Aryan Races of Europe.”

April 1, 1876.—Dr. J. McCaul, LL.D., on * The Egyptian Memnon.”
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ADDITIONS AND DONATIONS T0 THE LIBRARY OF THE
CANADIAN INSTITUTE.

Receivep rrom DECEMZER 181, 1675, *0 DEcEMBER 1aT, 1876,

CanapA.—
Journal of Education, Quebec, for 1876.
Journal of Education, Qntario, for 1876,
Canadian Naturalist, Montreal, Vol. VII., MNos. 7 & 8: Vol.

VIIIL., Nos. 1, 2. The Socicty.
Anmnuaire de L'Institut Canadien, Do Quebec. The Institule-
Souvenir 2o Lo Societd St. Jean Baptiste. Do Mountreal,

Canadian Entomologist for 1876. The Society.
Canadian Journal of Medical Science, 1876. The Publiskers.

Statutes of Ontario, 39th Victoria.
Report of ‘the Minister of Public Instruction, Province of

Quebec, 18734, The Depariment.
Pharmaceutical Journal of the Ontario College of Pharmacy. 7%e College,
Annual Report of the Entomological Suciety, Province of

Ontario, for 1875. The Society.
Journal De L'Instruction Publique. Quebec.
Report of Progreas for 1874-5, Geological Survey of Canada.

The Department,

Annual Calendar of McGill College and University, Montreal,
Proceedings and Transactions of the Nova Ucotian Institute

of Natural Sciences, Halifax, for 1874-5.
Meteorological and Magnetic Reports of the Dominion of

Canada. Supplement No, 3, 1876.

Histoire De L'lle D'Orleans. Par L. P. Tarzotte, The Author,

Le Canada sans L’Union. Par L.-P. Turcotte. The Author,

Toronto of Old. By Rev. H. Scadding, D.D. The Author.

A Synopsis of the Family Unionidee. By J. Yea, LL.D.  Jokn Notman.
ENGLAND. — )

Proceedings of the Royal Colonial Institute, Vol: VL  1874-5.
Report of the Council of the Royal. Colonial; Institute on the

Newforadland Fishery Question. 1875. . The Institute.
Remarks on a New Map of the Solar Spectrum. By J.
Norman Lockyer, : The Author.

Journal of the Anthropelogicalinstitute of Great:Britain and
Ireland. Vol. V.,.Nos, 2,.3; VolL. VL, Nos. 1, 2. 1875.

Free Trade and the European Treaties.of Commerce, The duthor.
The Creed of Free Trade. By.D. A, Wells, LL.D. The Author.
Annual Report of the Royal Asiatic Society, of-Great Britain:

and Iveland. 1875, The Socicty.
Journal of the Royal Asiatic Society of Great Britain and

Ireland, Vol VIL, Part 2; Vol. VIIL, Part 1. The Society.
List of the Qeological Society of London, 1874-5. The Society.

7
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Quarterly Journal of the Geological Society of London. Vol.

XXX., Parts 4, 5; Vol. XXXI., Parts ], 2, 3, 4. The Society.
Proceedings of the Royal Geographical Society of London.

Vol. XIX., Parts 1-7 ; Vol. XX, Part 1. The Society.
-Journal of the Royal Geographical Society of London. Vol.

XLIV. 1874 ’ The Society.
Procecdings of the Literary and Philosophical Society of

Liverpool. Vol. XXIX. 1874-5. The Society.
Bibliotheca Orientalis. By B. Quaritch. 1876. The Author.
“The Science of the Weather. By B. 1867. The Author.
On the Tides of the Arctic Scas. By Rev. S. Haughton,

D.C.L, F.R.S. The Author.
History of Free Trade in .Tuscany. By J. Montgomery

Stuart. 1876. The Author.
Annual Report of the Leeds Philosophical and Literary

Society for 1875-6. The Society.
Proceedings of the Linnwean Society, Session 1874-5. The Society.
Additions to the Library of the Linnxan Society. ke Society,
Journal of the Linnzan Society. Botany. Vol. XV, Nos.

81-84. The Society.
Journal of the Linnzean Society. Zoology. Vol. XII., Nos.

60-63. The Society.

SCOTLAND.— |

Proceedings of the Society of Antiquarians, Seotland. Vol

IX.. Part2; Vol. X., Parts 1, 2, 1873-4-5; Vol. XI.,

Part 1. The Society.
Transactions of the Royal Scottish Society of Arts. Vol.

VI, Part 5; Vol. IX., Parts 1, 2, 3, 1874-5. The Society.
Proccedings of the Royal Physical Society of Edinburgh,

Session 1874-5. The Society.
Proceedings of the Royal Society of Edinburgh, Session

1874-5. The Society.
Transactions of the Royal Society of Edinburgh. Vol. XXV.,

Part 3. 1874-5. The Society.
Proceedings of the Philosophical Society of Glasgow. Vol.

X., No. 1. 1875-6. The Society.

IRRLAND. —

Proceedings of the Dublin University Biological Associatipn.

Vol. 1., No. 1. 1874, The Association.
Proceedings of the Royal Irish Academy. Vol. I.,3Nos. 4-10;

Vol. 1., Nos. 1-3.
Transactions of the Royal Irish Academy. Vol. XXIV.,

Parts 19, 16, 17; Vol. XXV, Parts 1-19. The Academy.
Journal cf thoDublin Royal Society. Vol VIIL., No. 44. 1875. The Society.

USNITED STATES.—
Proceedings of the Acaderhy of Naturat Sciences, Philadel-

phia, Parts 2, 3, 1875; Part 1, 1876. The Academy.
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Check List of Ferns of North America, north of Mexico.

By John Robinson, Esq., Salere, Mass, The Author.
Memoirs of the Peabody Academy of Sciences. Vol. I,

No. 4. 1876. The Academy.
Proceedings of the American Antiquarian Society. Oct.

1875 ; April, 1876. The Society.
Proceedings of the Boston Society of Natural History. Vol.

XVIIL, Parts 2 & 3. 1875-6. The Society.
Memoirs of the Boston Society of Natural History. Vol. IL.,

Part 4, No. 4. ' The Society.
Journal of the Franklin Institute, Philadelphia. Vols. CI.,

CII. 1876. The Institute.
Transactions of the Academy of Science, St. Louis. Vol.

IIL, No. 3. 1876. The Academy.

The Ninth Annual Report of the Peabody Institute, 1876. The Institute.
Memoirs of the Historical Society of Pennsylvania. Vol

XXXI. The Sociely.
Catalogue of Paintings and other objects of interest belonging

to the Historical Society of Pennsylvania, The Society.
Historical Map of Pennsylvania. The Socisty.
The Inauguration Discourse, delivered at the opening of the

New Hall. By J. W. Wallace, Esq., Pres. 1872. The Society.
Bulletin of the Essex Institute. Vol. VII, 1875. The Institute.
Proccedings of the Davenport Academy of Natural Sciences.

Vol. I. 1867-76. The Academy.
Biographical Sketch of Wikiiam Penn. Hist, Soc. of Pennsylvania.

Charities conducted by Women. Reported before the Com-
mittee of the United States Senate, 1876.
Twenty-sixth Annual Report of the New York State Museum

of Natural History. 1874 The Museum.
Fifty-scventh Annual Report of the New York State Library.

1875. B The Library.
Life History of Birds of Eastern Pennsylvania. By J. G.

Gentry, Esq. Vol. I. 1876. The duthor.

Ixpis—
Records of the Geolegical Survey of India. Vol. VIII.,
Parts 1-4; Vol. IX., Part 1. 1876.
Palxontologis Indica. Sec. 9, Parts 2, 3 & 4.
Memoirs of Geological Survey of India. Vol. II., Part 2.

Fraxce.—
Lo Valhalla des Sciences Pures ct Appliqués. Par Leopold

Hugo. Paris, 1875. The Author.
Bulletin de 1a Société Geologique de France. Tomes XXII.-
XXI1V, The Society.

Annales Des Mines. Tomes VIIL, IX.
Memoires Des Sciences Naturclles De Cherbourg, Tome XVIII,
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Lectures Courantes des Ecoliers Frat‘lg:ais. Par Graumont,

Paris, 1876. The Autkor.
ItaLy.— .
Cosmos. By Guido Cora. 1874-5-G.
SPAIN.—

Anuario Del Observatorio De Madrid. Afio XI., XIT. 1871-2.
Resumen De hos Qbservaciones Meteorologicas Efectuades
en la Peninsula.  Madrid.  1869-70,
Observaciones Metcorologicas en Observatorio De Madrid.
1870-71. o
NETOERLANDS.—
Archives Du Musée Teyler. Vols. 1., IV. 1875-6.
Archives Neerlandaises des Sciences Exactes et Naturelles.
Tome X., XI. 1883-G.
On the Osteology of the Tasmanians, ByJ. B. Davis, M.D.
F.R.S. 1874
Zur Speciesfrage. Von H. Hoffrean, - 1875.
Révision Des Espéces Synancéoides. Par B. Bleeker, 1574,
Nederlandsch Meteorologisch Jaarboek. Voor 1871.
VIENKA.—
Verhandlungen der Kaiserlich K&niglichen Zoologisch Bota-
nischen Gessellschaft in Wien. Band XXV, 1876.
Mitheilnngen der Kais, Kongl. Geographischen Geasellschaft
Wien.  1875.
BREMEN.—
Abhandlungen herausgegeben vom Naturwisscuschafflichen
Vercine zu Bremen, Bd. IV., V. 1875.6. °

Beilage No. & do. do. " 1875.
HAMBURGE.—
Verein fiir Naturwissensch. Unterhallung, Verbandlungen.
Bd. II. 1875.

KONIGSBERG.—
Physikalisch-Ockonomischen Gessellschaft. Schriften X.-XV.
1869-74. )
STOCEHOLM.—
Kongl. Svenska Vetenskaps Akademien Handlinger. Bd.
1570-1-2-3.
Bihang, 1, 2, 3. Ofversigte, 25-32. 1871-5.
YLefnadsteckningar, 1, 3. Etudes Echinoiddes. Par S. Lovén.
Braziv.—
Archives De Musco Nazional. Vol. L. 1876,
The Devontan Trilobites and Molluses of Erere, Province of
Para. By Prof. T. Hart.
Somers ISLAND.—
Witchcraft in the Somers Island, Parts 1 & 2. By Major-
General Lefroy.
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Xxvi

MEAN METEOROLOGICAL RESULTS

GENERAL METEOROLOGICAL

MAGNETICAL OBSERVATORY,

Latitudo 43° 39’ 4" North. Loogitude 6b. 17m. 33s. West. Elevatlon abose

JaN. | Fes. | Mar.| Aps. | Mayv. | Jons. | Juiv.
Mean TOMPOrature -uveecrsessssessecnenmees | £9-03] 03.76] 25.02] 38.28} sf.43] oS.sal ef18
Diffsrence from average (36 years)... |+ 6.20]+ 1.21|~— 3.12]— 2.48|— 0.22[4- 3.60{4- 1.39
Thermic ly (lat. 439 40°) — 3.77[—10.94[—14,08{—11.76~— 6.63}-+ 0.93] 0.08
Highest temperaturt.. e emameence 57.5] 4.1 50.5| b7.2] S81.9] 87.2] 92.9
Lowest temperaturo .ooeceen « o 6.1~ 3.9]— 2.9] 17.0f 30.4} 44.2] 46.2
Monthly and Anpual Ranges . 52.4 48.0] 63.4) 40.2] 5.5 43.0f 46.7
Mean maximum temperature: 36.85{ 30.17{ 33.35) 45.59) 60.42] 74.39f 78.30
Mean minimum temperature 22.47] 10.07] 18.85] 81.73| 41.85] 66.30] 58.76
Mean dally range - 14.38] 14.10] 14.50] 13.86] 18.571 18.09} 18.55
Greatest daily range . 31.0 42.1 41.9] 24.5] 35.5] 29, 31.4
Mean helght of the Barometer ........ {29.6316129.6573129,5091120.5859/29.6377129.5402{29.6975
Difforence from average (35 years)... §—-0158]+.0311{—,0025}~.0008]--.0677|—. 0339 -.0048
Highest barometer ... 30.216] 30.350| 30.165( 30.109( %9.9851 29.763} 2¢.813
Lovest batometer ... 28.7031 28.563( 28.729 28,939] 29.271] 29.237( 20.343
Monthly and Aupual Ranges.. 1.6131 1.4567) 1.439) 1.170} O.717] o.526! 0.470
Mean humidity of the alrw.cweeeiseens | 81 8t 79 €9 70 76 76
Jlean elasticity of aqueous vapour ...] 0.134] 0.111] o0.116] 0.1€5] 0.261] 0.478] 0.536
Mean of cloUATNEBS.cerssceseessrsmsnssnnss | 0,78} 0.93) 0.50] 0.61] 0.53) 0.58) 0.50
Difforence from average (23 years)... {4 043+ .03]4 .08]+ .0l]— .02{4 .06]- .00.
Resultant direction of the wind.... 8 79 wlv 63 win 20 wINO) WIN22 wis 7 w|NI8 W
» velocity of the wind ... 6.311 3.7 3.4 411 141} 1.5:1) 1.63
Mean velocity (miles per our) weeee. | 1179 12.45) 12.04] 9.87) 8.36) 6.32f 6.81
Differer co from aserage (28 years) w. |-+ 3.36)4 3.72]+ 2.90{+ 1.566]+ 1.37)4 0.99]- 1.22
Total t of rain 1.960{ 2. 1.250f 1.8151 3.230f 1.690] 3.290
Difference from averago (30 years) ... |++0.754|+1.452|—0.319]—0.623]+0.088]—1.263]-+0.142
Numbor of 4ays rall coieeeescesssssssnns 12 7 6 13 13 8 15
Tota) amount Of SNOW cceeeressons 8.2 20. 44, 0.31 .. .
Diff-rence from averago (33 yea ~14.20{4 1.74}+31.12]~ 2.23)— 0.15
Number of dAYS 800W wwsaeesorner 9 15 14 3
Number of falr dags ...cosveesecrnesenss | 11 10 13 15 18 23 18
Namber of Auroras observed weecnens | 0 2 1 3 0 0 3
Poratble to ses Aurora (No.of nights)..| 9 1 u " 17 , 18 A4
Number of Thund ms 0 2 0 2 6 3 6




AT TORONTO FOR THE YEAR 1876.

REGISTER FTOR THE YEAR 1876.

TORONTO, ONTARIO.
Lake Ontario 108 fvet. Approximate elevation above the Sea, 850 feet.

xxvii

Ave. | Seer. | Ocr. | Nov. ‘ Deo. § 1876. | 1875, | 1874. | 1873, { 1872. | 1871, | 1670,
Sl of.s0] 48ve] 3T.20] 122 4S08] 48.vs| 420 430s] a0z ss| sB.s
+ 4.01[— 0.63|— 3.06]-4 1.501— 8.55)~ 0.01[— 3.22/+ 0.31}— 1,05/~ 1.07{~ 0.18]4 1.94
+ 174~ 4.04|~11.08|— 5.911-18.76{~ 7.01|—10.23/~ 6.70|-- 8.08{— 8.05/~ 7.10|— 5.07
88.8] 77.8] e61.6] 58.80 401l o290 s8.0) o5.0] 69.5] 96.0] 83.5] 88.4
45.0] 38.5] 23. 6.4]— 9.5]— 9.5]— 16.0]— 7.5|— 18.4]= 15.8{— 21.0]~ 6.8
43.8] 39.3] 88.6] 63.4] 49.¢] 102.4] 104.0] 2¢2.5] 107.9] 9.8 10.5] 95.0
§0.29] 61.75) 60.24) 42.30) 2i.15) ..
59.60] £0.39) 34.74] 31.97] 9.968 .. .
20.73] 11.36] 15.50] 10.33] 14.19] 15.68| 17.38[ 17.43] 16.93] 17.59} 10.46] 15.71
32.2] 24,2 244 17.9] 33.3] 42.1) 46.0] 46.6] 37.9] 37.8] 346 88.2
29, 6704]29.5099]29.5382(29.5782199.5514120. 6017129 6151]29, 6452]29.5964/29. €079]20.6066[29 5950
+.0467 | —.0566{ —. 1060{~. 0341(~0. 067 6] —. 0147 [ 0013 0285}~ 02001 . 0035~ . 01.98]— 0208
99,850] 29.965] 29.976] 29.970} 30.200f 30.350; 30.271) 50.416) 30.246] 30.231] 20,358} 30.212
29.331) 20.181] 28.929] 28,968| 25. 810} 28.703 28.751[ 28.538] 28.797| 23.789] 28.673) 28.180
0.555| 0.738] 1.047] 1.002] 1.800] 1.647) 1.520 1.§78] 1.440] 1.442] 1.715] 2.040
67 70 74 83 82 76 76 74 78 7% 73 76
0.505] 0.353] 0.213] 0¢.194 o.oss‘ 0.263] 0.236) 0.255] 0.257 0.259] 0.242] 0.299
0.46| 0. 0.50; 0.89] 0.79) 0.66) 0.62) o0.63] 0.c0) 0.59) o.64] 0.62
A1 E S t:| S asl— Cozf+ G054 Lol L02j~ 01— 024 03[+ .01
1 -
s 31 wix 6 wlg 8L wix 20 wix 68 wl¥ 51 win 70 wix 61 wix 63 wl¥ 72 wix 72 w|¥ 5 W
0.230 2970 a.03] 0.62] 5.8 1.08 231 2.67] 1.08] 2.91f 2.4¢] 1.61
6.57] 9.220 9.9 7.8 1.sd 9. s.96] s.03] .08 6.78 8.2 7.3
+ 1.23+ 3.60]-f 2.88]— 0.30}+ 3.10}4~ 2.14] L.81)+ 0.85|4 0.81[— 0.37|- 1,00+ 0.18
R 2.455] 1.1435 1.748] 0.000) 21.063] 18.950] 17.574) 20.232] 15.588] 22.771( 33.898
—2.86411.120]—0.936]—0.939|~1.552}—7.2411~9.3211.10.730} 8. 072]~9.716!—5. 633! -+5.594
2 16 12 13 117 03 | 108 | 110 | 715 | 110 | 16
0.1 g.;l, 036.5 14113{5; +%g75.‘a 67.7 “";‘i 2765 + 2%962 +};€2ég
e = 0.79]4  5.0}21.43044). .93}— 3.87]4-42.23]= 4.07j4-28. .
P RS LA e A -/ I L o e
31 14 15 12 8 186 | 200 | 197 { 170 | 385 | 187 | 28
2 0 1 1 0 13 17 28 €0 67 55 ki
2 12 10 6 9 170 { 212 { 107 | 203 | 236 | 209 | 208
1] o 0 0 0 19 26 23 22 23 22 34




XxXvii MEAN METEOROLOGICAL RESULTS

‘TEMPERATURE.
Average
1876. of Extremes.
38 years.
(] 0, °
Mean temperature of tho year. [ 48 93 4300 | 453610748.{ 4837 sn 715,
Warmest montht uvieeeeseescrenes Auguat, July. | July, 1868, Au& 1£60.
Muan tempernture of the Warmest month. . 70.24 67 39 75.80 46
Coldeat month s D ber.] February.| Feb., 1875. ] Feb, 1848,
Moan temporaturo of the coldest month ...cooens] 1724 22.85 10.18 26.60
Difforencoe between the temperature of the 63.00 1484
warmest and tho coldest menths...euvenisee ) *
Mean of the deviation of monthly means from
thelr reepective averages of 35 years, sigus 3.01 247 [3501n1843, o
of deviation befng AsPeRATARS sorveceresaosisns .
Mg’;’,‘;: { greatest doviation, without regar Decomber.) Sanuary. | Feb., 1676.
Corresponding magnituds of deviation ...e.eesseer 855 396 124
Warmest day Jduly 9, July 14, 8. | July 31. 44,
Mean temporaturo 0f the warmest day eceeeeesess| 8267 77.63 81 50 1255
Coldest day Dec.18. | . [FoDG2855) Doc. 22,2
Mean temperature of tho coldast GaY.ueeesersseess 113 -1.59 —14 38 9.67
Date of the highest temperature wiuveisecsinsecenst  July 8, Aug. 24,°54.1 Aug, 19, '40.
Highest temperatura 92.9 90.94 99.2 82,4
Dats of the lowest temperature Dec. 10, Jau. 10,59, | Jun. 2,42
Lowest temperature w] =95 —123% —265 1.9
Range of the year. 102.4 10328 1132 87.0
BARQMETER.
Average
1878, . of Extremes.
35 years.
) 29.6770 29.5602
Mean Preasure Of the FeaT coeewemescssssssesssseenses] 20,6017 | 29.6164 in 1849, in 1864,
Month of the highest mean p ® August. | Sept. | Jan.1849. | Jan, 1864,
Higbest mean monthly pressure ...... 20,6704 ] 296655 29.8048 29.8525
Month of the lowest mean pressure . Octover. May, |darch, 1859.] IV wv., 1849,
Lowest mean monthly pressure vevees. 236382 | 2956700 294143 29 5880
Dato of the highest pressure in the year . Yeb. 5. Jau. 8, 1866.] Jan. 14, 0.
Highest pressure 380.350 30.365 30.940 30.212
Date of the lowest p ® in tho year Jau. 9. Jan. 2, 1870.} Mar. 17, %45,
Lowest pr 28705 | 28.684 zg.‘u?;g %%?,39
Range of the year vear |ores [{ FERC | MR
RELATIVE HUMIDITY.
Average
1878, of Extremes.
" 34 years.
Mean humidity of tho Year .c...cssecsecsescsecanes 76 7 821n 1851 | 73 in 1858
Month of greatest humidity ... f ber.| January. | Jan., 1857. { Dec., 1858.
Groatest mean mouthly Bumidity ..eweeeseseeetse 83 83 89 81
Month of least humidity ...%. we| August. May. Feb., 1843. { April. 1849.
Least mean mosntbly humidity 67 7l 58 8




FOR THE YEAR 1876. xxix

EXTENT OF SKY CLOUDED.

Aversge
1876. of Extremes,
23 years.
Moan clondiness of the Year ....ceseriscessansnf  0.68 0.61 [0.681n°69776| 0.57 fn 1856.
Most cloudy month November.| December.
Groatest monthly mean of cloudiness......ceeranns 089 0.76 089 073
Leaat clondy month August. | August.
Lesat monthly mean of c10RdIBOSS revveisrnonen) 048 0.48 0.29 080
-
WIND.
Result
1876. of Extremes.
28 yeurs.
Rosultant dlrectfon N6I°OW | N6IOW
Resultant velocity in mites ... 198 200 e
Mean velocity without regard to 9.29 7.16 9.29 10 °76. | 5.10 In °53,
Month of greatest mean velocity Feb. 7, March. March, 1874, Jan,, 1848.
Greatest monthly mean velocity 1345 2.14 1324 582
Month of least mean veloclty July. July. Aug., 1852. | Sept.. 1860,
Least monthly mean velocity 6.31 609 3.30 .
Day of greatest mean velocity Jao. 10, Nov. 16, *71. | Dec. 2, 1848.
Groatest dafly mean velocity .. 28, 2899 .10 1530
Day of least meau velocity Oct. 32,
Least dally mean v locity .. 1.23 “ far. 000
Hour of greatest absolute veloeity .. I{"’:‘;?' Dg."l‘o"z:l: 1. lbl :‘1‘11};‘:‘(3312
CGreatest velocity 40.0 40.0 46.
RAIN.
Average
1876. of .Extremes.
- 36 years.
Total depth of rain in inches 21,063 28,304 143.555 Jn '43.]17.574 In 74,
Number of days in which rain fell ...cccceevusessens 117 109 120in 18€1. | 80 in 1831
Month i which the greatest depth of raln fell...j May. |S:ptember] Sept., 1813. | Sept., 1843,
g(m&st‘ dcp;h %t&alxaiu onz me‘nth seesssensnrnase] 3230 34575 5 9.76"\%9 3115
X3 J
ot " ich tho dags of Tain woro 1m0st} | september] October. {0:?.61’864. )| May, 1841
Greatest bumber of ralny days in 0ns month ... 16 13 22 1
Day 1n which the grestest amount of rain fell... Selpt. 18. Sept. 14, ’43. | Sept. 14, 48,
Qreatest amount of ralo. In ono daY cevccensneces 250 1,987 3.465 1.000




MEAN METEOROLOGICAYL RESULTS.

sXow.
Averago
1876. of Extremes,
33 years.
Total depth of snow 1o Inches w.eweee U4 16 11229]u%0,] 384 [a 1851,
Number of days fn which suow full.. ) [} 87 in 1859 [ 33 ia 1848,

Movth In shich tho greatest depth of snow feli March. Feblrsusry. March, 1830} Dec., 1851,

Greatert depth of anow in one month..eeense. 411

e 3

Month In A\\'hlch the days of snow were most Decomber.| January. { Dec,, 1572 | Fob, 1848

[ {

Greatest number of days of snow in one mouth! 23 14

24 8
Day in which tho greatest amount of snow fell. Marc}; 28, Mm‘.1 ‘és‘, 76, Jan.gg, »7.

Greatest fall of 510w In 000 UAY weressrsersenssrsens] 162 99

DIFFERENCE OF CERTAIN METHOROLOGICAL ELEMENTS FROM THE NORMAL

VALUES FOR EACH QUABTER, AND THE YEAR.

Velocity
Da Days

Quarter. Barom. | Temper.] Raln. | gi>8 | Soow. | o*F8 ii’?gd. Cls",‘(’;"d
fockes.| o nches. inches. miles.

J0043]4- 1.45{-F 1.887(+ 10.2H+4 18.5714 11414 3.034 0.03

01014 0.371~ 1.789]+ 0.55[— 2.38|— 1.25[4- 1.3l{+ 0.02

— (0048{-}- 1.58]—~ 3.842]4 0.09] ... + 2.02]4+ 0.05

o 0092]~ 3.4d]— 3.407(~ 3.02i4- 25.64[4 119204 1.80}+ 0.07

- 0T} 0.01]~ 7.24l[{+ 7.63]4 41.83/+ 11.81j+ 2.14]+ 0.05

January 8.
February 9.
" ()0

March 4.
" ]2

“ 34,
Apri‘l‘ 1%:
« 20'

@ 22'

# 30,
Mas“ g
“€ 14,

[ %‘

_ 80,
June 1
(13 m.
Juoly 25,
August 29,
October 1.
« 8.

u' 28,
Novem'r 26,
December 1,

FERIODICAL OR OCCASIONAL EVENTS, 1878,

Bay frozon again,

Water fu Bay very high Ft. 7.6 above zero. 10th, First thunderstorm.
TRed woodpecKers,

Ssng sparrows, 5th. Crows numerous.

. Pirst schooner arrlved.

Hoblns seen.

First schooner left with cavgo.

Bay clear of ice. 14th. Blue birds.

Swallows seen; numerous oa 26th. ,

Gity of Toronlo arrived. First trip to Nisgara, 24th.

Last suow of spring. .

Frops nolsy, 1ith. Last ieo of season.

Maples in flower. 15th, Plum trees {n Sower.

Humming birds seen. 15th. Baltimore bird and Virginia nightingale.

Last frost of season. 24th. Flowering currant in blcssom.

Apple trees fn blossom. Wild strawberrios {n flower.

Chestnut trees in fower., Litacs fn fower,

Night bawks. 2ith..Fire files.

Humming birds vumerous, . N . ,

s‘n)lﬁ)wg appear W be all gone. The want of rain severely foit—grass scorched,
wallg dry. . .

First frost of season. 7th, First suow of season.

Pirst ice of season.

Last telp Gity of Tvorondo,

First sleighing.

By frozen:

“ 15and 28. Beautifal display of double balos and parhelis, followed on both oceasions

by furious srowstorms.
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PROSPECTUS

“OF THE

ENCYCLOPZDIA BRITANNICA,

Edited by THOMAS §PENCER BAYNES, LL.D., Professor of
Lopic, Rhctoric, and Metaphysics, in.the Universily /o;? St. Andrews.

‘N submitting to the Public the Prospectts of a New Edition of the
ExcYcLOPEDIA BRITANNICA, itis almost needless to explain that during the
interval which has clapsed since the publication of the Eighth Edition, t
advances have been.made in every departioent of kmowledge, and pnrticxgﬁfy
in the Arts and Sciences. It-has accordingly been found necessary-to adopt a
scheme of very 2xtensive alteration in the preparation of the Nixt Enimiox,
amounting virtually to a reconstruction of the entire work. Thus, wkile the
general character of the Excyeror£pia will remain substantially unchanged,
the whole of the matter retained from the last Edition will be subjected to
thorough revision, and the neccssary additions (estimated at considerably
wore than half the whole work) provided for from the best sources. The
utmost care will be taken in selecting headings and deciding on methods of
treatment, $0 a3 to embody the greatest.amount of general information in-the
most accessible form.  The more 1mportant topics will be dealt with syatema-
tically and. at length, and particular-attention will be given to all subjects of
general and popular interest.  The object aimed at is the production of & work
which shall possess the highest character and value as a Book of Reference
adapted in-all respects to the circumstances and Tequirements of the time.

* One of the distinctive features of the Excycror.enia Brrrawyica has always
been the Jarge number of original articles contributed by specialists in their
respective departments.

Itis-now upwards of 3 century since the Excrcrorzpia Brraysica made
its first appearance. The First Edition, in Three volumes quarto, published
in 1771, was little more than a Dictionary of Arts and Sciences; the Szcoxp
(1778-1783), in Ten volumes, introduced the Lranchee of Biography and
History. The Tarrn-Edition (1797) extended to Eighteun volumes, to which
a supplement of Two volumes was added. The Fourrm (1810), in Twenty
volumes, was reproduced in a Fifth and Sixth with little alteration; and a
very important additjon was made, between the years 1515 and 1824, ina
Supplement of Six volumes, The fwo subsequent Edifions, the SevESTH
{1§30-1542) and the Yromra (1852-1560), each in Twenty-one volumes, were
in every respect greatly superior to their predecessors, and adequately supplied
the -demand for general information.at the time of their publication.

It is proposed that the Ninth Edition shall be on the same seale as the
Eighth, nawely, in Twenty-one Volumes quarto, of about §00 pages each.
Numerous cn{mvings on wood and steel will ilustrats the text, The work is to
bo lssned at the rate, s far ps practicable, of three Volumes per annun.

Polumes 1. to T. are new ready.

COPP, CLARK & CO.
AGENTS FOR ONTARIO. TGRONTO,
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