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TESTIMONY OF OTI'AWA CLAYS AND GRAVELS IO THE
EXPANSION OF TAE GULFOY ST. LAWRENCE
AND CANADIAN LaKES WITHIN THE
HUMAN PERIOD.

By Axos Bowwmax.

( Read Sth Junuary, 1888.)

It was my gocd fortune during the past sumrmer {o participate in
many of the dzlightful excursions of the Ottawa Field-Naturalists’
Club. The publication of some maps of mining operations in the Cavi-
boo District, B.C., kept me out of the field of the gold-bearing gravels
but not entirely out of the larger field of surface geology, and of the
ancient rivers, which had a history in this counlry, as in mosb
countries, before the present streams began their work of shaping the
hills and valleys as we now know them.

Qur first excursion to which I will malke reference, was that to the
Hogs Back, on the Rideau River, four miles south of Ottawa, Boulder
clays were scen on the right bank above the falls; and next overlving
them the leds clays along the canal, continuning to Ottawa City. There
prepared us by luying a foundation for a section of the post tertiary.
or pleistocene tertiary, sometimes also called (uaternary, of the neigh-
bourhood, all these terms having nearly the same meaning.

The meaning of this pleistocenc history of the country which is-
most significant to us is that of which we have a faint glimmering in
tradition. It has been handed down by different races both savage and
civilized ; and is vecorded in the sacred writings ; dating from the niost
remote history of maunkind, when writing was fivst invented to record
the ancient traditions. Tt is that of the great flood, or sin flood, of
which Noal was the hero, according to our version. In making
allusion here to the myth of Noah I do so simply to remind you of a
most notable feature of the pleistocene epoch, the record of which is
so well marked in our surface geology that it is capable of heing read
with ease Ly any oue; the memory of which has so impressed itself
upon aboriginal mankind.

1 N
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It had two vemarkable features; the ice or glacial period, the record
of which is seen in the boulder, clays and later the great subsidence,
or flood and luke period,.the record of which is seen in the leda clays.
The book of the boulder clays is more ragzed and torn than that of the
leda clays, yet il is qnibe readable, especially to those who havo wit-
nessed the action of glaciers, ov solid ice streams.  Ab the Fogs Back
we saw siply bozlders wixed wrvegularly in clay lying upon a smooth

_bedrock.  In the valley of the Rifle ground we saw only boulders,

The principal ditlienlty in reading the simple record of the boulder
clays, avises from the fact that our ice streams often became confluent
by overflowing the dividing ridges, and the boulder clays are necessarily
covered in most localities hereabouts by the later deposits of clay and
sand. At the Quyon Creek, and at very many other places "when
looked for, the polished bed rock and tumbled clay containing boulders
can be seen underlying the hills and benches, and the flab expansions
into conutry fields of the leda clays. One of tho these ice streams
wvhich came down the valley of the Gatineau left its debris in a ter-
minal moraine behind Hall, directly opposite the Parliament Buildings.
But this an old story, which you have all read—on the shores of Lake
Deschenes and elsewhere. . -

I must not omit to mention the fact, well known to all geologists,
that the gravels and other deposits of the glacial or flood period have
-yielded along with their shells, and their fossil fish, and mammalian
bones, nndoubted -ossil human remains, from many, and scattered parts
of Burope and America. They are chiefly. arvow heads and utensils less
perishable than bones, in washes of the streams,—not unlike those ex-
hibited in the Gevlogical Survey Museum. It is not strange therefore
that tradition has taken cognisance, however vaguely, of the period of
.the floods. .

The fact of the humble ancestory of mankind has been firmly

-established in recent years, by scientific proof that is no longer

disputed.  We may confidently look therefore in the gravels of the
tertiary streams it we can find thew, and identify them, for the
-evidences of mankind and his companions of that petiod.

Our excursion to Kings Mountain, twelve miles west of Ottawa,
toolk us to the top of the leda clays and higher; to the level of the
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saxicava sands (in our section), and higher still.  From the summib
we gob a view of i vast and interesting horizon.

Allow me to recall to yau the scene «f that delightful day on the
sammit, and to photograph, not the glovious conntry in sight, but
tho Field-Naturn'ists' Clob, for future reference. A hundeed people
and more, of scientific culture and oceupation, vesident at the Capital of
the Dominion-—including botanists, entomologists, geologists, palweonto-
logists and other specialists of reputation and standing, ladies and
children—with nets and collecting cases are gronped on th + summit of a
rocke mowntonnéz and its adjacent slopes.  They have come in omnibuses
and buggies; and in ascending the mountain afoot they have learned each
a pleasant lesson from the lips of Nature. Recall the freshness of
those living truths, of which the biological leaders spoke; the pages of
the first day of the creation which the geological leader told us how to
read with our own eyes. Recall the company—the thoughtful men, the
bright women awnd children, and tell me whether or not, having seen
that picture, you believe the Capital of the Dominion, (now publishing
its monthly scientific perviodical, Tune Orrawa NATURALIST) has a
respectable constituency of scientific men and women to-day? Ottawa
ig becoming more and more representative of the Dowminion. Its
scientific constituency has been organized; henceforth it has a more
important duty to perform.

East, west and south the mountain overlooks a plain, which we
saw in approaching Chelsea, was in large part a terrace, composed of
leda clay. At Chelsea this is 270 feet above the sea; 150 feet above
the Ottawa river, and 89 feet above the Ottawa Post Office.

Between Chelsea and Kingsmere we rose over hills of sand.
About the level of Kingsmere a general upper level of the sand hills
skirts the mountain on the southern and eastern side, as you will recall,
and recognize by this sketch of the mountain as seen from Parliament
Hill, Ottawa City. |Sketch on board—drawn in the form of a section
—of the clays, sands and gravels from the level of the Gatineau
river.] ’

T wade it my business to trace afoot the upper surface of the sand
hills, from Kingsmere to the south-castern corner of the mountain,



and to ascend the mountain from Welch's furmn where its upper
surfuce in the sketch appears to be flat and level as seen from Ottawa
City. My object in doing so was to ascertnin first whether the sand
hills coustitute a true terrace; and further to ascertain whether
the summib of the mountain was itself flat topped, by reason of the
Jeveliing influence of water.

The sand hills ave composed of a clean yellow sand, very little
intermixed with boulders. They are entirely of detrital origin of later
age than the leda clays; and are simply higher members of the
saxicava sands.  The benclt level above Welch's farm was found to be
680 feet above the sex, and on a general level with the sand hills nearest
to Kingsmere.

That the Welch tervace is of marine origin, and a sheve line of the
pleistocene flood period, will be made clear to you by a little retlectiofs
No marine fossils can be produced by me at this time, in support of the
proposition, yet 1 can malke it without reserve; because the mountain
faces openly the wide expanse of pluins which were at that compara-
tively recent date she enlarged gulf or inland sea of the St. Lawrence.

If further cvidence be required I will refer you to Sir Wm,
Logan’s Gzology of Canada, 1863, citing the elevations of marine clays
along the shores of this inland sea, at Ha Ha Bay 600 feet above the
sea, at Greaville 500 feet, and of similar clays skivting the hills all
along its northern shore Letween Ha Ha Bay and the valley of the
Ottawua. e cites saxicava sands at the falls of Bell River at 400
feet, at Beauport 350 feet, and on Montreal mountain 470 feet above the
sea. .

As the formation of clays on the one hand, and sands on the other,
is dependant, however, upon local conditions, and-is not a feature of
succession in time, it is well to remember that the leda anld saxicava
shells can only be made use of as names for local, and limited portions
of the section we are constructing. Clays, sands and gravels may
alternate, and occur again and again throughout the series, according
to drainage and lowest water level of the locality and time.

Next ascending from Welch's terrace to the summit of the flat
topped mountain (seen NE of us from the summit of King's
mountain) I found the elevation to be 910 feet -above the sea;
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very little lower than King’s mountain. The general surface of the
top proved to be nearly flat. 1t was strewn with loose and rounded
boulders; clay and sand filling up the intevstices between rocky parts,
to a general even surface, more soil than rock. Did the water which
undoubtedly made, and at the same time levelled Welch's terrace, rise
230 feet higher and Jevel also the summit of the mountain, or was it
ice that levelled and filled up its interstices? This question I would
not undertake to decide, without abundant and conclusive evidence.
Such it was not in my power to procure in a day’s excursion. But the
evidence as it stands, including ths lines of the sketch, I think you will
agree with me, is in favour of water. T do not remember having seen
anywhere else the results of ice action displaying so nice a sensc of the
horizontal, upon a mountain top. According to the testimony of Mr,
‘Welch (whatever it may be worth) clays and sands continued in-
definitely northwards on the mountain along with the boulders, filling
up and levelling up irregualities for many miles up the Gatinean valley
at slightly inoveasing levels, until it assumed the character of a plain,
rather than that of a mountain.

Not without interest in the same connection ave the fucts reported
by New England geologists, and quoted by Sir Wm. Logan, in regard
to the terraces fringing the mountainous regiom directly across the
pleistocene sea_of the St. Lawrence from Kings Mountain. At Ripton,
Vermont there is a terrace 2196 ft. above the sea. At Lake Memphres
magog are found clays 798 ft., and a terrace 1264 ft. above the sea.
In the White Mountains Prof. Hitchcock reports terraces 2449, and
2665 ft. above the sea; and the list could be greatly extended. No
mavine fossils appear to have been found in any of these terraces,
Is the negative evidence conclusive that they are not sea terraces ?

September 17th the Club proceeded up the Gatineau valley to Kirk’s
Ferry, where the leda clays, themsclves in the form of lofty hills and
benches, picturesquely surround old hummocks and islands of Lauren-
tian rock, the combination producing a novel and pleasing landscape.
Mountain and terrace contrasting with terraced plains furnish many
ideal landscapes along these shores of the glacial Laurentian gulf or
sea, in this part of Canada. The clays of Kirk’s Ferry appear to have
‘been cut off from those of Chelsea by an intervening canon, but they
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occur at the. sume level, and were doubtless formerly, or ave still,
continuous.

A little above Chelsea the elays are overlaid by a heavy wash of
strewmn boulders vepresenting the positiou of the Gatineaw river during
u later stage in its history, [Shown on section.]

October 22nd the last excursion of the season was made to the
mouth of Green's Creck, five or six miles east of Ottawa, and to the
sulphur springs, for the purpose of collecting fossils fiom the leda
clays. You are already well acquainted with these ; yet it is a pleasing
realization of the flood period deseribed, to sec these still living inhab-
itants of the waters of Labrador and of Hudson's Bay imbedded in
boulders now under the whent fields of inland Ontario. I did not carry
with me any barometers on this occasion, but estima.ed the average
top of the terraces of the clay at 1he riverside 30 to 40 ft. above the
summer stage of the Ottawa, or 160 feet above the ses; the sulphur
springs, several miles vp Green's Creek, at about the same height ; tho
leda clays adjacent 50 ft. higher ; the overlying sands and interbedded
clays of High Dluff 220 ft. above the sea. The latter were observed
on another occasion spreading over the entire country at the head of
Green's Creek ; and favther throughout Carleton and Russell counties
at about the same level—250 ft. above the sea—as far as Duncanville
govering and forming the watershed between Ottawa City and Cornwall
on the St. Lawrence; exhibiting in Russell county some of the best
farming land of Ontario.

The width of the exposed sea bottom of the leda clays from
King's mountain to Luke Champlain was greater than are now any of
the Canadian lakes,—140 miles—and over, in many places.

I have drawn a longitudinal section of the St. Lawrence, including
the Canadian lakes, on which are exhibited the elevations and relative
positions with reference to the drainage outlet ¢f the terraces, of the
known surface of the inland sea of the St. Lawrence to which T have
referred.  [Shown on the wall.|

I will now ask you to accompany me farther iniand toward that
portion of the valley of the St. Lawrence which is at present filled by
the great Canadian lakes. Let us inquire into the relation of the

farms of the salt water region hercabouts, to those of the freshwater
region surrounding these lakes.
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The extension inland of the pleistorene gulf or sea of the St Faw-
rence is the first thonght to suggest itself.  But how far up did the salt
water extend? is the question.  Marine fossils collected, and reported by
Sir William Lozan and his assistants, proved tie extensicn as far as the
Avchwan peninsula, or isthnius which extended from the Chats Rapids,
on the Ottawa River 25 miles above Ottawa, to Kingston in the direc-
tion of the Adivondacks. Deyond this ridge is the valley of the great
lakes of the St. Lawrence into which T am not aware any evidence has
been produced of the presence of the waters of the sea. I spent Sun.
day, November Gth, in repeating a former excarsion of the Club, which
I did not accompany to the Chats Rapids, with a view to studying the
character of this ancient ridge, or peninsula, where it is crossed by the
Ottawa River. At Qnyon, on the left bank, travelling northwards 1
rose over 100 ft, in 2} miles to the level of a flat wide plain, which
extended up the river, past the Chats Rapids to Shawville 14 miles,
and to Clak’s 7 miles beyond Quyon.

At Quyon, Shawville, and Clark’s the saxicava sands were seen
overlaid by heavy gravel deposits of a river formation of the pleistocene.
Mavrine fossils have indeed been reported by Sir William Logan as far
up the Ottawn vailey as Lake Coulonge, 80 miles sbove Ottawa City ;
and I think Mr. Ami can tell youn of localities beyond that, which have
furnished the characteristic fossils of Green’s Creek.

There was a peenliavity at Quyen, however, which is worthy of
mention—the hummocky surfuce of the leda clays, produced by glacial
action. The ice action was plainly later than the clay deposits ; con-
sequently it had nothing to do with the waters which deposited the
clays.

On the line of the Canada Pacific from Carleton Junetion to
Peterborough, where I crossed the \rchwan peuinsula, during my
recent holiday vacation, glacial action on a great seale was again ob-
served, followitg a line evidently having a relation to this ancient
penin. ‘la.  Thera were smocth and level, or slightly rolling forms ;
then suddenly the chavacieristic pinnacles of Waterloo county, less
developed than in Wat rlos, but accompanied, ov perhaps replaced, a
little further east by the characteristic smaller gl-cial hummocks of
Quyon, Asocular evidence of this glzcial action T will direct your
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attention to Rand & McNally’s new map of Canada [exhibited] where
the nests of lukes te!l the story better than I can. 1 have drawn two
lines on it including the region of these lakes-—which is seen to be a
little above, and westward of the Cambro-Silurian beach on the Geo-
logical Sarvey map. ’

The railway levels of the Toronto Canada Pacilie branch, erossing
the bLelt from west to cast, show a gradual descent, at a low elevation
above the sea, from Tweed in the valley of the Moira River 324 ft., to
Perth station in the valley of the Rideau 184 ft. above the sea. There
is a summit between, 20 miles cast of Sharbot Luke, in the middle of
the lake belt, 505 ft. above the sca.

"This summit is distant from Welcl's terrace on Kings mountain
60 miles in a direct line; and its elevation is 160 ft. lower than the
terrace.  The railway levels are from the sectiots of the old Ontario and
Quebee, now Canada Pacitic Railway ; my own clevation of Welch's
terrace was obtained by means of two good aneroid barometers read at
Hull station 185 {t. above the sea, at Kings mountuin, and again at
Hull the same day on refurning,—so as to elininate at once the weather,
and any instrumental irregularities.

Now let us take the train to Brockville, and examine what the
valley of the St. Lawrence has tu tell of the connection between the
pleistocene salt water sea, and the valley of the great Canadian lakes.
The Geological Survey reports have so fully described the country of
the Archean neck below Kingston, tha* I need not recall many points.
Kingston at the foot of Take Ontario is 246 ft. above the sea, as shown
on my section. All the surrounding country is low and level. The
leda ~ vsare visible at many points along the St. Lawrence, between
King.  and Brockville, cither on the Canadian or the American side.
To make «a long story short the condition of things is preciscly that
described at Quyon. To this T have to make the exception of the fact
that marvine fossils have not been found in these clays above Brockville
as they are above Quyon. That these clays are continuous with the
valley of the great lakes, and are identicia with the lake region clays, I
can simply state on the authority of Mr. G. K. Gilbert who has made
a study of this region, and of the pleistacene oatlet of Lake Ontario in
the State of New York, including the localities under considerat on.
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~ You will observe that T have paid more particular attention tvo the
higher levels of the flood period, or the plestiocene drainage, than to
the pliocene, or later tertiary drainage, when our humble but intevest-
ing ancestors must have alveady spread themselves by their character-
istic enterprise, over all the “known and unknown” parts of the
temperate latitudes of the globe. The great valley of the St. Lawrence
which is now filled by Lukes Ontario, Erie, Huron and Superior
undoubtedly existed in the Pliocene tertiary, that is, befere the advent
of the flood period. It must also have had an outlet.

The confluent ice body into which the ice streams developed at the
period of extreme precipatation and cold ended southwards in Penn-
sylvania and Ohivo as is delineated by H. Carville Lewis, of the

- Pennsylvania Ceological Survey, (Report 2 in 1884).

Necessarily greats river valleys existed before the advent of the
ice streams, and of the confluent ice body referred to. They were at
first followed by them ; but finally in many instances they were filled
up and altered in course by the debris of the glaciers; and neatly
plastered over, and hidden beyond suspicion, by the loaming clays of
the happy Canadian farmer. These ancient rivers of the preceding
(tertiary) epoch had already cut down deep into the Cambro-Silurian
bed rock; for this country had been untold ages out of water. You
cannot go to the Chats Rapids, and to the Grenville and Lachine
rapids, and point to to the exposed bed rock in evidence of the depth
of the former erosion, because the ancient streams, as is well known,
have been diverted in many well known cases.

Suppose this country to be raised 1,000 feet higher above the sea,
and new streams to have dug down until they unearthed the old ones,
in patches and remnants; these filled with gold to tempt the miner to
a frenzy of investigation, and you will have before you the conditiuns
of the mining industry of surface geology on the Pacific Coast. Every
body in that school becomes a geologist by profession. The Chinaman
and the white man together become experts, because their fortune
depends upon their reading nature skilfully and correctly.

In reading the record of the boulder clays and of the leda clays of
this country we read the history of its former rivers, and naturally of its

inhabitants, its vegetable and animal life, the kinds that existed before
the flood ¢f our own most ancient and interesting tradition.
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If you ask what els: the gravels and cluys can tell us that we maz
read for ourselves, T can mention then besides the avctic leda and
saxicava shells, and the Hudson Bay fish of Green’s Creak, belonging
to the flood poriod referved to, the leaves and woods and mammalian
bones of the more ancient rivers to which I have referred as generally
buried out of sight by th: boulder clags and the leda clays. The
apper courses of all these ancient streams were necessarily higher, and
in many plices the debris which filled them must have been since ex-
posed; sometimes accidentally, as in connection with coal mining in
Pennsylvania; in weils and borings, for coal oil, or salt, or other
minerals.  Jxposures may exist where our eyes have not learned to
read them.  As yon know, a milder climate than the present preceded
the cold period and its flood phenomena. So it was on the Pacific
Coast, in Greenland, and generally in northern America and Europe
during the middle and later tertia . )

River gravels of pliocene age ante-dating the present mammalian
creation—the genus komo only excepted—have been abundantly ex-
posed and identifed in the auriferous gravels of the Pucific Coast.
They ave filledl up river valleys like ours, which have beeu re.exeavated
by natural operations, and sifted by wmen in guest of gold with a
thoronghness no other quest could ever have accemplished. During
the years 1869, 1870, 1871, it was my lot to bz engaged in theirstudy, in
connection with the Geological Survey of California.  Teaves, wood,
mammalian bones and human relics, consisting of implements snd
Lones were industriously collected. The plant life was thoroughly
studied, and reported on by Leo Lesquereux who stands at the head of
the vegetable biologists. Their pliocene age has been established, and
the facts have bren accessibla to all men in published form-<have lain,
in fact, in the public lbravies of Ottawa for o dozen years.  Au article
in the Oveclead Monthly, written by myself about 1873, which
deseribed a prolifie find of mortars and p stles in « monuttin of basale
covered gravel, wich a precision not to be eseaxped from, had a wide
popular civeulation and has slept on the shelves of @ hundred libravies.

To generous Louis Agassiz. amd to the cireumstance of his visiting
the Pacific Const at that time, the world is indebted for the machinery
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of publication® which has worked a change in the scientific world ;
formerly unwilling, now it is ready to accept these facts. Arthur
Wallace, returning from « recent visit to the Pacific Coast, writes, re-
garding these finds of human remains in the pliocene tertiary river
valleys of the Pacific Coast, that so far from being improbable, and
strange, the non-existence of such remains in the pliocene period
would be far more remarkable, improbable and strange, in the Fght of
to-day.

For further information on the pre-glacial drainage of Lake Ontario
I refer you to the observations of J. \W. Spencer, formerly ot Hamilton,
and of the Geological Survey of Canada, published by the Philosophical
Society of Washington, 1881.  Mr. Spencer has presented many fucts
that ave interesting on the pliocene erosion, or former valley of the
lakes, in the region within reach from Hamilton ; and also on the con-
nection of the valleys of the Mississippi region where he is at present
located.

It remains for mne to trace a little further, and to review the fucts
regarding the pleistocene period, not of erosions or deep cut valleys,
Lut of flood, and filling up of the ancient vallevs; of terraces, and of
plains to which we owe so much that is beautiful in the wide ¢ level
and volling” expanse whicih is the paradise of the Canadian farmer.
The subject goes beyond my capacity; the poet and the artist must do
justice to this favored Jand of lakes, of rich agricultural soil, and of
maple forest, that was-ounly vesterday the bottom of a shallow sea.
I have scen many countries. and frankly, I do not believe that nature
—intent on rearing a vigorous race—in all the world has given its
children another like it '

Probably a majority of the persons present who have followed the
line of facts presented, vwill have deawn their own conclusions, in
advance of what I shall say.  If my facts ave to be trusted, the evidence
seems pretty conclusive that the sea penctrated into, and occupied the

) -alley of the great lakes for a time at lewt during the pleistocene
epoch. It is not my business or purpose at present to account for the
absence of marine fossils in the valley of the 8t. Lawrence abeve

*Whituey's Awriferous Gravely, in Memoits of the Musenm of Comparative
Zoology, Cambiilge, 18vn,
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Brockville, while they have been found up the Ottawa in position and
-elevation corresponding to Lake Ontario.

Having climbed Mount Washington I will say that I cannot
conceive of any terraces on the flanks at any latitude like 2,665 feet, as
Teported by Prof. Hitchcock, of any other origin than that of sea
terraces. A different conclusion could be arrived at on the hypothesis
‘of a recent change of level, whereby the region of the four great lakes
could be supposed to have been depressed. DBut I have described to you
the Ottawa leda clay terraces as extending northward beyond the
Avchiean neck, which has been reared as a dividing line between salt
water, and the fresh waters of the pleistocene epoch. I have shown
that the ice phenomena of that region are superficial, and later than
the clays; that a separating ridge in the sixty miles between Kings
Mountain and Sharbot Lake, by reason of change of level, is untenable ;
while the continuity of the St. Lawrence River and Ontario Lake shore
clays confirm these facts. If by levelling along the terraces, a change
of level can be shown to have occurred the facts I have given will still
remain to Le disposed of.  Such levels have been taken by Messis.
Gilbert and Upham, on both sides of the American boundary line.
In spite of the difficulty of identification of terraces they may readily
establish important points connected with the pleistocene history of the
lekes.

But if you would exclude the salt water sea of the lower St. Lawrence
from the one great fresh water lake which united the areas of the four
Canadian lakes another material must be produced that could do
it other than ridges or soil of the surface. Anice dam has been suggested.
It would have lain along the region of the belt of little lakes and glacial
hummocks described between the Chats Rapids and Kingston. I have
yet to liear from any one who has ever seen such an ice dam, in any
of the icy regions of the globe. It must have been more than an ice
dam ; an ice streamn which had the effect of a dam. A concentrated
ice stream flowing in the direction of the united upper Gatineau,
Coulonge and upper Ottawa rivers might well have filled the gap te-
tween King's mountain and the Adirondacks—and so replenished the
melling action of warmer water, against which diminishing influence
no other ice daw could have maintained itsel. Such an ice dam—or
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ice jam, I beg leave to amend-—would account satisfuctorily for the .
absence of mavine fossils in the lake region.

It would not alter the fact of the flooding of the lake region in the
period of the leda clays, the same as if such ice dam had not had any
existence. If such ice dam existed, it was toward the close of the flood
period, and oniy after the clays [ have deseribed had been laid down
along the old river valleys, and over all the lower places.

. Inregard to the shore lines and terraces of the huge shallow St.
Lawrence sea or lake which united the four Canadian lakes during the
pleistocene epoch, on the sides toward Hudson Bay and Winnipeg
Lake respectively, where icc dams also would appear to have been
necessary to exclude salt water, Dr. Bell aund Mr. Lawson, who have
worked in those regions, Dr. Dawson who has studied the country
beyond, and others will probably bz able to contribute many more
interesting facts, the mere statement of which may carry their own
explanation with them ‘
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Srconn.—O0n Thursday, the 5th January, Mr. Amos Bowman, of
the Geologienl Survey Staff, explained: the significance of the clays,
sands and gravels of this distriet, and drew especial attention to their
mode of occurrence at the loculities visited by the Club Excursions.
By means of a longitudinal section of the valley of the St. Lawrence,
ineluding the Great Lakes, and a maup marked with blue outlines, he
showed the widest expansion, and greatest elevation which the waters
of this great basin attained in the Pleistocene period. Diagrams were
also drawn on the blackboard showing the relations of the clays and sands
to the gravel deposits formed by the rivers when these ran at corres-
ponding elevations. The level of the Welch terrace, on the side of the
mountain, near Chelcea, was shown by the section to over-top the hills
of Ontario, and to intersect the grade of the St. Lawrence at Sault Ste.
Marie. 'The paper, which was highly appreciated by all present, will
be found in the present number.

Mr. H. B. Small said that he had listened with very much
pleasure to the lecture, which had presented to the members in a very
clear manner the very important subject treated of. It seemed to him
especially a proof of the great value of the Club outings, as a means

“of elucidating such lectures, for if the localities referred to by Mr.
Bowman had not been visited by the members, it would have been im-
possible for them to have so fully realized the character and exient of
the deposits in question. Mr. Stewart stated that he had seen in
Madoc nodules, obtained from Deer Creek, in the County of IHastings,
which exactly resembled those obtained from Green’s Creek, near
Ottawa, but that not having had an opportunity of opening these
nodules hie could not say whether they actually contained fossils. In
reply to a question by Mr. R. B. Whyte as to whether the houlders,
which oczur in large numbers between the Ottawa River and the
Chelsea Mountains were deposited by glaciers, Mr. Bowman explained
that ice was the only known agent for the transportation of such
masses. Mr. Ami made some remarks as to the evidence of glacial
action in certain Jocalities mentioned, and to the deposition of certain

(leposnts of gravel at Brittania, but owing to the late hour the dlscus-
sion was not prolonged.



163

+ Trirp.—Prof. Macoun delivered, on Thursday, the 19th January,
an address on “ Our Forest Trees,” considered both from the geological
records, and from their present oceurrence. The concluding portion of
the address, calling attention Lo the enormous annval waste of our
forests, due to carcless lambering, and frequent bush fives, appealed
especially to the audience, for at Ottawa people have continual evidences
of this destruction presented to them.

With reference to the lecturer’s theory that our trees orviginated in
the north and had been gradually pressed southward by the increasing
cold of their original habitat, the Rev. Prof. Marsan asked why wmore
species of trees were not now found in Europe, where the climate more
nearly resembles that of the Tertiary perviod, than in Canada. In veply
Prof. Macoun explained that the area of Europe had ounce bLeen inuch
greater, but owing to subsidence lurge tracts had been covered by the
sea, and with the inereasing cold the trees were driven seaward and
finally became extinet, whercas on the Amevican continent the species
had an uninterrupted retreat southward. Mr. Ami made some inter-
esting remarks on the cretaceous formations discovered by Dr. Dawson
in British Columbia, aud the great forests and animals of which they
give evidence, and which show the same agreement with the flora and
fauna of Japan at that time, as the present forests of that country do
to those of America as pointed cut by the lecturer. Prof. Macoun
mentioned that at that remote time the Rocky Mountains had not yet
been upheaved, and that a vast plain—more or less undulating and
broken—stretched from tie Laurcntides to the Pacific, and probably
even to Japan. Ar. George Holland did not think that the citizens of
Gttawa could be aceused of indifference in regard to the action of the
mill-owners in filling the river with sawdust, as they had no means of
prevensing it. Iu the destruction of vur forests there was a race between
the Jumberman and the settler, and by much the greater damage was
done by the latter. e was olliged under the laws of the Provinee
from which he obtained his lund to destroy a certain quantity of the
forest on penalty of eviction, and in his anxiety and endeavour to Jo so,
more of the forest was destroyed in one year by fire, than would be cut
<own in a decade by the lumberman whose interest it was to conserve
his imits. Mr. H. B: Small desired to thank the lectuver for the
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vigorous notes of alarm he had sounded. It was a lamentable fuct that
but few remnants of the vast virgin forests could now be found.  There
had been at Casselman a considerabls urea untouched, but this was now
fast being destroyed. Theve remuined a section of oviginal forest in
Ontario upon the head waters of the Petewawa, Madawaska and
Muskoka rivers, which it had been proposed to set apart as a Provincial
Puark, for the conservation of the forest and also of the larger animals
which are so rapidly being exterminated. e had much pleasure in
moving a vote of thanks to Prof. Macoun for his valuable address.
Mr. Ballantyne, in seconding the vote of thanks, referred to the
economic quaestions which had been brought forward, and to the action
taken by the Ontario Government toward ascertaining the best methods
for preserving and replanting the forest areas. Rev. Prof. Marsan
asked why they did not avail themselves of the experience of other
countries in this direction, instead of spending so mnch time in such
investigations as had just been mentioned, while there was a continua)
destruction going on, the effects of which could never be remedied. Of
minerals there was an inexhaustible stove, so that waste of them did
not so greatly matter, but the vegetable and animal supplies for man’s
use were limited, and being under his control shorld be cavefully pre-
served for the requirements of the future. .

Mr. J. Stewart read a brief paper giving a synopsis of geological
work performed during the past summer by Mr. W. IR, Billings, Mr.
T. W. E. Sowter and himself in various localities. Several new genera
and species of Crinoids, ete., had been discovered, as well as many
additions to the published list of fossils for this district. In veply to a
question by Mr. . B. Small regarding the opening of clay nodules,
Mr. Stewart explained the method of alternate boiling and freezing
adopted Ly him. Mr. Ami stated that he had also found this plan
very effectual, and that in some cases the splitting occurred during the
act of boiling.

Mr. Ami then read some notes on his examination of the New
Edinburgh exposures of the Utica, accompanied by a list of the species
collected from these very fossiliferous rocks, indicating those new to
the Club lists.
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