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THE GREAT ICE AGE AND SUBSEQUENT FO P\XAU.()\I
Al OTTAWA, ONTARIO,

s e mmnnne.

By H. M. Ami, M.A, F.G.S.

———

Continued from Paye 74.

Followiny this period of great elevation and of extreme cold there
came a period of submergence. Nor must it be surmised that the
subsidence which took place in this part of the country was necessarily
effected in a short time; on the contrary, it must indeed have taken
ages for the country to huve come down even to the Jevel ab which it is
at present-—a height of lLetween two and three hundred feet above
sea level at Ottawa. As the elevated and ice-bound country
was gradually subsiding, there came an amelioration in it
climatic condition, and more temperate seasons ensued.  The
glaciers which at onoe time discharged their ‘materials into va lleys
and on lund—feeders to a regulnr system of glucinl rivers both
in the lowlinds and in the mountain districts—now discharged thesé
along the coast, and coastice and iceborgs were scon av work as the
#ea was encroaching upon the land and depositing over the old beds of
the glaciers a series of sedimentary stratw, with which there caine
also the life and organisms common to such habitats, so that the next
period or formation with which we have to deal is one of marine ovigin,
deposited in the still depths cf an ocean or sea and containing the
remains of apimals common to that period in the earth’s history.
Meanwhile, innctaerable quantitics of iccbergs, carrying with thewn
large blovks of rock and detiitus—themselves portions of glaciers —
were scattering their burden over the bed of this acean or sea, as the
warmer regions were teached, just as is goiug on at the present day,
along the coasts of Labrador, Newfoundland, ete , the ivebergs detached
from their novthern fortresses sweep down towards the ceatre of the
earth—no doubt to a great extent dus to that transporting fores de-

. veloped in the rotation of the earth.

There ave certain geologists, 1 believe, who would account for the
striatiovs in the hard rock masses below beiny forwed through the
agency of const-ice and icebergs only. Whilst admitting the possibility of

¥
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certnin locul and limited areas as cupable of being aftected by the
agencies above mentioned, there is little doubt that they arve together
wholly inadequate to explain the phenomena of strinted surfaces (see
Prestwich’s geology) over such vast areas, as it is known that these
surfaces extend, in some cases, for hundreds of wiles.

But, of the sedimentary strata which, during this period of
submergence, were being laid down over the remains of the glacial
epoch the lowermost series consists of bluish gray clays of more or less
plasticity and varying greaily in thickness in different parts of this
vegion. There are a number of sections both natural and artificial which
this district has afforded. Amongst the latter may be mentioned the
Ridesu Canul, which from the “ Basin” to the * Deep Cut” “ gives a

*very good idea of the thickness of these ciays there. Then the hun-
dreds of sections which the recent excavations carried on by the City
Engineer have exhibited, where in almoat every inatance, the clays may
he seen in their normal position. Then come the brick-yards owned
by the Messrs. Odell, Clark, Nicholson, Graham and others. In the
first mentioned of these have been found remains of a fossil sponge, the
Tethea Logant of Dawson, together with shells and foraminifera and a
hone sent to Prof. Cope for identification, all of which weve presented to
the writer through Mr. A. P. Low, of the Geological Survey of Canada.
But whilst artificial scctions are often more convenient in ascertaining
the relaiive thickness of the different kinds of strata, nevertheless, the
natural sections which are met with everywhere, enable us to obtain
the geographical distributions, extent and thickness, sumetimes with
greater facility, as these sections ave very nnumerous indeed. Along
the left bank of the Ridean River, e. g., from the Hog'y Back to the
Falls, down the Ottawa as far as Green's Creck, and farther across the
river in Hull Township as far as Ironsides, and above that towards New
Chelsea, and in Nepean and Gloucester Townships, there ave hosts of
natural sections, wherc the ¢ Leda clay” formation—so-called on account
of the prevalence of a small bivalve shell, Leda ( Portlundia ) arctice,—
Gray is well exposed.

An interesting pcint about these clays and accompanying strata is
the fuet that they occur in many instances in the shape of ¢ tervaces”
or small plateaus following one another at different levels. By one stand-
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ing on Parlinment Hill some of the more promineut ‘tervaces’ may be
clearly seen to the north forming for a considernble distance an ulmost
unbroken line of level, stretehing from east to west in the general trend
of the Ottawa River. Une of these occurs just above Tronsides, ns
wany mewmbers of the Club have had occasion to notive, forming a
general plateaw of clay covered by a thin stratum of sund.  Uhese terraces
point imlnhifab!y to a period of subgequent clevation which wag
characterized by oscillatory movements i, e, a periud of elevation which
is nob cunstant, during which periods of guicscence intervene,  Such an
elevation predicates ihe noxt period with which we are to denl; but
befure entering upon this Intter, there ave hnporiant vesults which
must Le ncted with regard to the “Ledu cley” formation.  Imbedded
within its measutey is found a goodly number of interesiing urganic
remains, Nearly all of them ave of marine origin aund consist in the
remuius of shells, fnsects, animals and even plants which will together,
when all examised and dotermined, make not far from thirty distines
species.

With searcely a single exception all of these gpecies of shells and
animals can be dredged up alive now-a-days either in the Gulf of 8.
Lawrence or along the Ceasts of Labrador or Newfoundland, and even
as far as Norway. Their mode of preservation is not an uninteresting
fact to record, as it is peculiar even in différent portio.s of the same
formation. At Green's Creck, for example, on the Liévre River, and in
other loculities likewise, both akove and below our city, these places are
noted for the peculiar nodules which are found included in the clays.
By some such process as concretionary action can the agglomeration
of finely divided particles of argillaceons rock be lest accounted for,
principally around some nucleus whatever it muy be—a pebble perhaps
as in someinstances. Iiemains of t..e senl, feathers, numerous remains of
the caplin Mallotus villosus (Cuvier) oceur in this manner, whilst it
more often happens that the nucleus is so small as to be almost invisible.
These nodules have also yielded two other kinds of fish, the Lump
Sucker and a Sculpin found by My, Stew:ut recently, all these still lives
in the Guif of St. Lawrence. Sir William Dawson has a beautiful
collection of these nodules from Green’s Creelr, from which he has
indentified a large number of spacies of fossil plants, among which are
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twigs and bunches of the white cadar which is met with not unfre-
quently.  Another mode of preservation of these fossils at Green'’s Creek
is through the infiltration of u siliceouy selution, so thut shells ave
as thoroughly silicificd in this deposit as they are in the Black River
formation at Paquette’s Rupids, muriatic acid not affecting the shell in
the least. Others ave preserved with but little change from the character
in which they were enlowbed, whilst others appear us if they were live
shells with the epidermis on aud nicely preserved. .
Of the other fossils which eharacterizo this formation a great deul
might be sald, but passing over sthese important discoveries I will
mention that during the past season a large number of feraminifera
were collested. Dr. G. M. Dawson, whose extensive researches in
Post-Tortinry Geology have enabled him to give valualle information
regarding the best mode of obtaining these very minute organisms from
the clays, and of working out their microscopic character, hag very
kindly given the writer such hints as have proved of utmost value in
this connection, so that by a series of percolations of a solution of clay
und water, en sheets of blotting-paper a large rumber of specimens was
obtained. I'he largest of thesé, and a common species in nearly all the
collections from the Gulf end elsewhore, is Polystomellu crispa, L., which
also occurs in our Ottawa deposits. Besides these forms there remains a
great deal of material ready to be worked up and awaiting identification.
It Las alvendy been hinted that the ¢ Leda clay ” formation, laid
down beneath the level of an ocean or sea which extended in this region
as far west as the Bonnecliére River (loc. cit.), was followed by a period
of elevation, Whilst these clays were thus being deposited along the
bottom of the sea, Z.c., at some distance from the shores, the sands and
gravels which usually mark the littoral deposits of an ocean were
being deposited in this vicinity in regular order. They are arenaceous
deposits in which distinet lines of stratification occur overlying the
clays in numerous localities, but their thickness varies considerably
in  different places.  This uprising of the continent which
exposed to view the former depths of the ocean, once begun
has continued on, and there is no index that points out whether this
elevation has, up to the present day, ceased. The sands and clays
which were laid along the shores aud bottom of the old Ottawa Sea, up
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a8 fur as the Bonnechére River, are now some 500 feet above the mean
tide level at Three Rivers, so that there must have been, at least, an
elevation of 500 feet in this part of the American Continent in later
Post-Tertiary times. . Those sands, to which the term “Suaicave Sand”
hag been applied by Siv W. Dawson and others, are very gencrally
distributed over the gravels, clays and older boulder glacial clays in this
district. Sandy Hill received its name no doubt on account of the
prevelance of this rock about that part of the city, although there is
perhaps twenty-five times move clay on Sandy Hill than sand.  Near the
Jjunction of the sands with the clays below and in places when the the
gravels are not co;\rse, there are found several species of fosuils, some
of which have alveady Leen recorded in the Club's transactions. - Mecome
calearea, Chemnitz, L. fragilis, Fabrvicius, Natica «ffinis, Gmelin, and
others occur in these deposits, but as a rule they are nearly always
destitute of fossils, As there must certainly have been many at one
time, their remains must have been decomposed and become obliterated.
A peculiar seam one inch in thickness occurs near the corner of Waller
and Rideaun streets, and divides the upper sands into two parts,
This bed consists for the most part of leaves of poplar and other trees,
bits of grasses and sedges held together, but has been observed to be
continuous only for a limited avea. There is considerable evidence to
show that much of the sands of the district were redeposited in lagoons
or lakes along river shores in later times. Overlying the sands in
New Hdinburgh, on the east side of Hemlock ILuke, there o.curs a
deposit of shell-marl teeming with remains of fresh water and land
mollusen, evidently a lacustrine deposit. This bed is now at a con.
siderable elevation above the present lake and river levels,

The upper portion of these sands is that with which we
have last to deal, and is included in that period which we
call here the Iiuman period, for in it do we find for the first time
traces of the existence of human beings. The loam or swrface soil,
cultivated or not, in which implements of stone are found associated
with fragments of pottery, bones of deeg, bear, beaver and other
animals, points clearly to the fact that man of two distinet types has
left his mark in these newer overlying beds. Previous to this, however,
no recovds exist which show, that here in Cam:ula,' man came in these
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times excopt subsequent to the Glacial Epoch in the newer and present
Historical uge. . .

Nor i3 the economic uspeet of the question, in reference to the use
to which the materials which compose the Post-Tertiary deposits of this
district ean be put, one of trifling importance whether in furnishing
useful materials for railvoad, commercial, agricultural, or othey interests,
For ballasting, road metal and the like, the Saxicava Sands, gravels
and DBoulder Clay formations have Leen extensively used by the Canada
Atlantic and Canadian Pacific Railway authorities thronghout this
district along their roads at Obtawa and its envirvons, whilst the sands
themselves afford splendid material in the manufacture of mortar for
building purposes and to such an extent that a good sand quarry is
wore remunerative than a gold mine. Dnt whilst these substances are
of incalculable value to man, the marine clays of the “Leda Clay’
formation supply the Lrick and tile manufucturers with the material
wherewith to turn out these useful building and other requisites and
likewise afford an inexhaustible supply of the argillaceous substance
necessary in the manufacture of Hydraulic cements, of which the Hull
cement of this locality, is well-known to be one of the best slow-setting
cements, ’ .

. Mr, 'Wright, the manufucturer of the Hull Cement, informs me
that the marine clays which he uses are almost equal to the mud
ot cluys dug out of the Thames in England, for the manufacture of
the < Portland and Ronran Cements,” so famous everywhere:

There ave many good brick-yards in the vicinity which derive
their material from the clays in question, and whilst, it is not deemed
necessary to signal out any particular one, nevertheless, that of M,
T. M. Giarke, of New Edinburgh is worthy of note, as from it, that
gentleman turned out a lumrge quantity of -white brick of superior
gquality, by carefully introducing a certain percentage of the white
earth taken from the mavls overlying the saxicava sands at Hemlock
Lake, in McKay's Grove, and submitting it fo special process.
Brick manufucturing is a wmost remunerasive occupation, especially
in such a growing place as Ottav », where the supply can scarvcely
equal the demand and the matérials arve ready and at hand.

e plastic muture of certain strata in the lower portion of the
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Leda cleys afford goud substance for modelling purposes and they have
already been used to a certain extent in this direction.

Yhere is a large percentage of alumine in these clay deposits,
and when we think of the vagt advantages which the metal alumiie
niwm presents over such substauces as iron, copper, lead and zine, it
may not be amiss to look forwwrd to the time when a process shall
be discovered which will enable its being manufactured from clays
such as we have at our very doors. Nay, if I am rightly informed, a
sevies of very successful experiments have been carried on by French
chemists and others of late by means “of which that metal can be pro.
duced, but at a cost which, at the present time, is too great so that this
aluminium industry connot compete with that of iron. Those who
are familiar with the properties of this metal will elearly see what
advantages the community would reup if a aluminium could be manu.
factured cheaply and from the clays which are so abundantly
distributed with us.

And to sum up the results thus obtained in the examination of
_the Post-Tertiary deposits of Ottawa and vicinity, an ideal vertical sec
tion, wade to include the various measures which compose them is
here given :—It is based on an actual section taken in the excavations
along Waller street, not far from Rideau street and is suppleniented
by data obtained from other quarters.  The lowest measures are those
which belong to the “ Boulder or Glacial Clay” or “till” formation
and are seen to rest on the Cambro-Silurian formations of the district
unconformably. Their thickness is considerable in numerous places
but varies materially, according to the district in which they occur. The
 Leda Clay ” formation overlies this glacial deposit and contains fossils
of various kinds entombed in strata. The thickness of this marine
deposit is considerable in some places whilst*it has been completely
eroded or denuded in others at a remote, but subsequent period to its
deposition. The clays ofien carry erratics with them. Then comes a
series of stratified gravels or coarse sands in which many large angular
and partially rounded boulders occur overlying the Leda Clays, in
most cases apparently conformably, but oftimes, no doubt, unconform-
ably as the line of contact is very sinuous and points to a good portion
of the clay as having been carried away. Over]ying. these gravels are
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found 'he yellow and darker sands so extensively deveioped about
Ottawa. The shellmarl deposit overlies these sands, and along with
them form the newest or topmost deposits of our district. It isin
these most recently deposited stratn that the Human remaing occur—
remaing which poiut to the time when this part of Canada was first
Anhabited by Algonguin tribes who flourvished at one time, leaving
behind them innumerable traces of the advanced state of civilization to
which they had attained whether in hunting or other practices of life
common to their race. DBut these newer and arvenaccous strata deposited
on the shore or margin of an occean or sea, point clearly to a period
of elevation, which period has been going on ever since, so that: this part
of the Amcrican Continent may safely be said to be rising yet, at
least in Eastern Canada, and until we have actual proofs of a sub-
mergenze going on, a depression along the coast or an encroachment
of tidaul and other oceanic phenomena on the land, we may rest
safely with the hapwy thought that we are on the upward move.
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SUB-EXCURSIONS.

Ninti—On 30th July this Excursion was to have been to the
Beaver Meadow, Hull; but as only five members of the botanical
section turned up, and the heat was intense, it was decided to visit a
nearer locality, and Stewart’s Dush wag chosen.  The wuods, owing to
the almost unprecedented drought, were very dry, and it was noticed
that the underbrush and cven the forest trees were suffering severely
from want of water.

Texta.~—On 6ch August to Gatineau Po'nt, P.Q. This Excursion
was a very suceessful one. Several ladies attended the weeting and
made collections of plants urder the guidance of the President, Mr.
Whyte, and the botanical leader, Mr. Fletcher. The ditferent chavacter
of the soil and woods in the vicinity of Gatineau Point, as compared
with move accessible localitics on the Ontario side of the river, always
renders it an interesting field for our collectors. While the woods and
fields were Leing ransacked by the botan'st and entomologist Mr.
Latchford, the conchologist, accompanied hy one brave and enthusiastic
lady follower, took a somewhat dangerous and will-o-the-wisp-like journey
over the surfuace of & dried up creeck.  Mr. Latchiord reported, however,
that no finds of special interest had rewarded their efforts.  The party
assembled in a maple grove, where some of the beauties and wonders
of plant and insect life were clucidated by Mr. Fletcher. He spoko of
some of the plants which are uscful to man; hemp, rettle, milkweed
and fireweed (epilobium} were veferred o as fibre plants.  Sowe of the
peculiaviti-s of the, Solwaqeen: w.re explinel and the acticn of frost
upon potatoes and other vegetation was spoken of.  The life history of
Limenitis Disippas was told and soma interesting instanc.s of protec-
tive mimicry and hibernation amonigst inseets were relatud.

Ecuvestin—On the 2Uth Avgust a Lotanical party visited the
Beavor Meadow, Hull, and speni a very pleasant afternoon in that
interesting locality.  The President, Mr. R. B. Whyte, made an
instructive address on the more noteworthy species collected, among
which may he mentioned the Pickerel wecd, the closed Gentian, and
the Clematis (C. Virgluiang, L) of which the fruit is very int vesting.
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EXCURSION TO BRITANNIA.

The fourth general Excursion was lheld on Saturday, the 13th
August, to Dritannia, where a most agreeable afterncon was spent.
There were present soma thirty members and their friends, but un-
fortunately several others arrived at the station a few moments too late,
and wore deprived of their outing. On ariving at the Britannia
station the party separated, some going with Mr. Ami to examine the
rock formations, and the remainder accompanying the botanical and
entomological leaders. The woods and fields in the neighborhood of the
lighthouse, track and gravel pit were carefully explored, and many finds
of importance were made. At six o’clock the party re-assembled at
the station and listened to addresses from the leaders until the arrival
of the train for Ottawa., M. Fletcher spoke of the plants and insects
observed, and Mr. Ami of the geological formations.

* ANNOUNCEMENTS.

ExcugrstoN.—The Fifth General _Excursion of the season will be
held on Saturday, the 17th September, to Kirk’s Ferry. This point is
abount four miles above Chelsea, upon the Gatinean River, and is a very
picturesque angd attractive place, which has not yet been visited by the
Clab. The trip will be made in vans, and there being a goed road all
the way, the time taken will be less than that required to visit Kings-
mere or Meach’s Lake. Tickets can be.obtained from any member of
the Council at the following rates:, Members 40 cents ; Non-members
50 cents ; Children 25 cents.  The vans will start from the corner of
Rideau and Chapel streets at 8.45 a.m., and from the corner of Sparks
and Bank streets at 9 am. .

Syur-Excunsions.— Botanical outings will be held each Saturday
afternoon (except on date of general excwrsion), starting as wsual from
the Post Otlice at 2 p.m.  Visits will be made to Hull, Billings’ Bridge
and Beechwood. .



Inte“natmnal Tent and Awning Gompany,
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rated, Curtain Po es, Curtain Chaigs, Flags
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HENRY WATTERS,
Chemist and Zrugaist,

Corner of Sparks and Bank Streets,

OTTAWA.

KNABE

Grand, Square and Upright

PIANO=-FORTES.

These Instruments have been before the Public
for nearly fifty years, and upon their c\::n.llulcu
alune have attained an Unpurchased Pre-eminence?
which establishes them as UNEQUALLED in
Tone, Tonch, Workmanship and Durability.
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J. L. ORME & SON,
SOLE AGENTS, OTTAWA, ONT.

C. ROSS & Co. are offering

this month a very large assortment

of New Saxony Costume Cloths, specially adapted for nice Spring Suits,

at the low price of 25c. per yard.

A beautiful selection of Dress Silks is being offered at 75¢ per yard,

Two large lots ot Black Satin Rhadames, at 75¢c. and $1.25 respec-
tively, are well worth the attention of buyers; they are very cheap.

Samples will be sent, on application, to those living in the country.

C. ROSS & CO.
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Studies of Plant Life In Canada, by My, oL P, 'l‘rnlll
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Donnelly . 2,

gn a Blographical Dichionary of Emi.

nent Perxons of Brithd and Colanial Birth \\lm
have dled during the Relgn of Queen Victotla . [ X3

A Popular History o! Astronol 1
teenth century. by Clarke...

‘Fhe  English tallament, in
throngh a thonsand yearx, by U, Rudolf G

Methods of Historfeal Study, by B e

The Rudlways of the Rupuhll(‘, by J. B Hudzon.. LR
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T'THE LARGEST STOCK OF
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A. J. STEPHENS,

FINESHOES

102 SPARKS ST.
Boots and Shoes Made to Measure.
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M. M. PYRKE,
MEN’S OUTFITTER,
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HATS AND FURS.,
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