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PHYSICAL GEOGRAPHY AND GEOLOGY .. 

THE Dominion of Canada embraces the northern 
half of the continent of North America, ·with its 

adjacent islands, including those of the Arctic Ocean 
between the 14lst meridian and Greenland, but exclu
sive of Ala8ka, in the extreme north-west, the i~land 
of Newfoundland, which still remains a separate Brit
ish colony, and the small islands of St. Pierre and 
Miquelon, retained by France. In order, therefore, to 
include the sister colony of Newfoundland, the general 
name, British North America must still be employed. 
The total area of Canada is estimated at aLout ;),574,-
980 square miles, of which the Arctic i~lands to the 
north of the continental land make about 309,000 
square miles. Thus, with Newfoundland (42,000 
square miles), the aggregate area of Briti~h North 
America is 3,616,980 square miles. This area is some
what larger than the United States (including Alaska), 
and not much less than all Europe. 

The form of the North American continent may be 
described as that of an isosceles triangle, of which 
the narrower part, pointing to the south, constitutes 
.Mexico, a wide central belt, the United States, while 
the broader base is the Dominion of Canada. The 
northern base-line of the continental ]and lies approxi
mately on the seventieth parallel of north latitude, 
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but is broken into by the geographically important 
sea named Hudson Bay, 800 miles from north t? south, 
and some 600 miles in width. Historically, this great 
indentation of the northern land has been notable in 
connection with the exploration and trade of British 
North America, and it promises in the future, when 
modern means of communication have been adapted 
to the circumstances, again to become importan~. But 
the rulino· physical features upon which the existence 
of Canad~ as a country depends, and about which its 
history has grown up, are, the proximity of thP north
eastern part of the continent to Europe, and the exist
ence of a great waterway, the River St. Lawrence, 
running to the very centre of the continent, and ex
panding there into the group of inland seas generally 
spoken of as the Great Lakes. The first of these made 
the landfall of Cabot in 1497 possible, the second led 
Cartier (in 1535) to the sites now occupied by the cities 
of Quebec and Montreal, and opened a route of explor
ation and commerce to subsequent explorers and traders 
of France, by which they overran much of the central 
and western country of North America before the col
onists of New England, further to the south, achieved a 
way across the Appalachian highlands which there 
barred their progress. 

The course of the St. Lawrence and the position 
of. the Great Lakes may be regarded as being deter
nuned by the southern outline of the Laurentian 
plateau, composed of ancient crystalline rocks, which in 
U-shaped form surrounds the central depression of Hud
son Bay. Spreading widely in the Labrador peninsula, 
this tract of relatively high and generally rocky land, 
runs with narrower dimensions round the southern 
extremity of the bay, and thence is continued north
westward to the Arctic Ocean. With one important 
exception, that of the Ontario peninsula, which juts 
far to the south, the great river and its reservoirs lie 
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along the southern edge of these highlands, while the 
Winnipeg system of lakes, Athabasca, Great Slave and 
Great Bear Lake. ·, occupy a very similar position on 
the outer rim of the north-western extension of the 
plateau. 

Suess has named this plateau, composed of Arch::ean 
rocks, the " Canadian shield.'' In respect to form, jt is 
the most important geological feature of the continent, 
for, under whatever name, it must be considered it:-; 
nuclear tract or "protaxis." About it the later sedi
ments, from Cambrian times to the present day, have 
been spread, their material being largely supplied by 
its waste, a.nd against it or parallel to its main outlines, 
successive movements of the earth's crust have forced 
up the newer and now higher ranges of the Appalachian 
and the Cordilleran systems, while, so far as we are 
able now to determine, the ancient shield itself has 
remained comparatively unaltered and fixed. Follow
ing the trends of the south-east and south-west sides 
of the Laurentian highlands respectively, the AppuJa
chian mountains and those comprised in the western 
Cordi.llcra converge to the south, embracing bet\veen 
them, to the south of the Great Lakes, the central 
plain of the continent, based upon comparatively un
disturbed and nearly horizontal strata, which it may 
reasonably be conjectured repose, at no very great 
depth below the surface, upon a now concealed southern 
extension of the original platform. But there is an 
important want of symmetry in these main oro~raphic 
features, for, Letween the western edge of the Lauren
tian highlands and the Cordilleran ranges, a wide tract 
of the central plain runs northward to the Arctic 
Ocean, constituting in its southern part, the great 
arable inland country of western Canada. 

From a physiographical and geological standpoint~ 
the Canadian part of the continent may very naturally 
be regarded as composed of two great divisions-an 
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eastern and a western; the line between these begi~
nino· at the south near \Vinnipe()" on the central longi-

:.-, o> d f th tu de, and runniug thence along the outer e ge o . e 
Laurentian plateau north-westward to the Arct~c 
Ocean. To the east of this line, while the surface Is 
generally broken and irregular, the relief is nearly 
everywhere comparatively low. The rocks are almost 
alto()"ether referable to the Falreozoic systems or to 
syst~ms older than the3e, anci there is lit~le evid~nce 
Df important chan()"e durincr the later ~eologiCa] penods, 

b 0 ~ • 
beyond such as is incident to the gradual weanng 
.away and denudation of very ancient highlands and 
mountain systems. 

To the west, the .1\Iesozoic and Tertiary systems be
come importallt. The entire spread of the great plains 
is floored by such rocks, and they occupy also a la.rge 
part of the western Cordilleran belt, although there 
mingled with important areaR of much older rocks. 
At a late date, geologically, the Pacific Ocean has 
spread over nearly all this part of the continent. The 
vast orogenic changes which have resulted in excluding 
the sea from the region are comparatively recent; 
ma,ny of the mountain ranges of the Cordillera are 
rugged, new and lofty, and the processes of denuda
tion are still going on very rapidly, with rivers and 
streams flowing at high grades, and very far from that 
passive condition found where the drainage system 
has approximately reached the base-level of erosion . 
. A two-fold division of the northern part of the con

tment, of the kind above indicated, although based 
upon fundamental facts in its geological history, is, 
however, much too general for the purposes of descrip
tion of its several regions as they present themselves 
to us to-day. The characteristically mountainous 
reg~on of the Cordillera, and that of the great central 
plam, must be separately treated; while the great 
€astern division is not only larger than that of the 
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west, but, being in its southern portion the home of 
the greater part of the population, requires closer 
consideration. The b:mndaries of the several pro
vinces, resulting from circumstances of a more or less 
political kind, do not always correspond with the 
natural features, and cannot therefore be adopted as 
the be~t for purposes of geographical and geological 
description. Relying chiefly upon the physical and 
geological facts, we may therefore further subdivide 
the continental part of Canada as follows :-

(1.) The Acadian Region, including the Maritime 
Provinces of the Atlar.tic, with the similarly charac
terized south-eastern pa.rt of the Province of Quebec, 
bounded by a line running from the Strait of Belle 
Isle to the City cf Que:)ec, and thence to Lake Cham
plain. 

(2.) The Lowlands of the St. LawTence Valley, ex
tending, with an irregular width, from the City of 
Quebec to Lake Huron, and including the Ontario 
peninsula. 

(3.) The Lau?'entian PlateaLt, which, notwithstand
ing its vast area, may, from a physiographical point of 
view, be regarded as a unit. 

(4.) The lnteTiO?' Oo·~tinental Plain, running with 
narrowing dimensions from the 49th parallel to the 
Arctic Ocean, and em.:)racing part of Manitoba and 
the North- West Territorv. 

(5.) The Oor;'dille?Yt, o; great mountain belt of the 
west, including the greater part of British Columbia 
and the whole of the Yt•kon district. 

Before entering upon the description of the several 
regions thus defined, wmething may be said of the 
drainage system of the northern part of the continent 
as a whole. Only the most general notice can be given 
to the rivers and lakes of Canada in a review so 
short as this must nEcessarily be, but no feature of 
the country is more important, whether historically 
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or geographically, than the great length and ~olume. of 
its principal watercourses, and the manner In wh1?h 
these interlock and penetrate almost every part of Its 
area. Besides the St. Lawrence, with its drainage 
basin of 530,000 square miles, to which allusion has 
already been made, there are three more rivers of t~e 
first class, of which the watersheds are wholly or In 
great part included by Canada. These are the Nelson, 
the Mackenzie and the Yukon. The first-named reaches 
Hudson Bay, bringing with it the waters of the 
Saskatchewan and other large and long rivers which 
drain a vast region in the centre of the continent. Its 
basin is estimated at 367,000 square miles. The 
Mackenzie, flowing into the Arctic Ocean, drains not 
only most of the northern part of the interior plain 
of the continent, but also considerable portions both of 
the Rocky Mountain region and the Laurentian plateau, 
with a basin of about 677,000 square miles. Next to 
the St. Lawrence, it is the longest river of Canada, 
being not less than 1,800 miles from its source to its 
mouth. The Yukon, discharging into the northern 
part of Behring Sea, unwaters a great tract of the 
northern part of the Oordilleran region comprised in 
Canada, besides flowing across the whole width of 
Alaska. 

It is only by contrast with these greatest rivers that 
many more are relegated to a second or third rank, as 
an examination of the map will show. It will also be 
apparent that much the larger part of the country lies 
on the northern slope of the continent, regarded as a 
whole, and that the remainder is divided between the 
Atlantic and Pacific sides, but an inconsiderable reo-ion 
being tributary to the southward-flowing system ol the 
:Missouri and its branches. 

It may be useful, in this connection, to state the 
heights of a few of the larger lakes, as ruling features 
in physical geography. The Great Lakes, although 
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they stand at four levels, in reality occupy only two 
distinct stages, separated by the Niagara Falls. Below 
this cataract is Lake Ontario, 247 feet, above it Lake 
Erie, 573 feet, Lakes H uron and Michigan, 581 feet, 
and Lake Superior, 602 feet. 

Further to the west and north-west are, Lake of the 
Woods, 1,062 feet, Lake \Vinnipeg, 710 feet, Lakes 
Manitoba and Winnipegosis, 810 and 830 feet, respec
tively, Athabasca Lake, 690 feet, Great Slave Lake, 
about 520 feet, and Great Bear Lake, about 340 feet. 
Each of these lakes marks the lowest level of large 
tracts of adjacent land. 

The .Acadian Region, regarded as a whole, forms 
the north-eastward continuation of the Appalachian 
mountain system. This mountain system, beginning 
not far from the Gulf of Mexico, gives form to the 
eastern coast of the United States, from which it is 
never far distant. In Vermont and New Hamp
shire, it is represented by the Green and \Vhite Moun
tains, and its main line runs on, though with much 
decreased elevation, through the south-eastern part of 
the Province of Quebec, under the name of theN otre
Dame Mountains. N at far below the City of Quebec 
it approaches the St. Lawrence, and thence continues 
parallel with that river and its great estuary, all the 
way to Gaspe, on the open gulf. In the Gaspe penin
sula it is known as the Shickshock Mountains. Con
siderable parts of these mountains rise well above 3,000 
feet, but the N otre-Dame range seldom exceeds 
1,000 or ] ,500 feet, and its elevations resemble rolling 
and broken hills and ridges, rather than mountains 
properly so called. The whole length of this main 
continuation of the Appalachian system in Canada is, 
about 500 miles. 

Subordinate and less continuous elevations, nearly 
parallel to the main range thus outlined, occur in New 
Brunswick, chiefly along two lines, one of which strikes 
the Baie des Chaleurs below its head, the other, some-
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what divcrO'ent in direction to the eastward, bordering n 
the southern shore of the province along the Bay of 
Fundy. The rocks of all these ranges are in the main 
older than those of the Carboniferous system, ~tnd be
tween the two last-mentioned ridges, in New ~runs
wick lies a broad trianO'ular area of nearly horizontal 
beds 'referable to the Oa~boniferous formation. Besides 
this large level area, there are many others of lesser size 
and numerous large valleys, comprised in what has 
been designated the Acadian region, in Quebec and 
New Bruns-vvick. These often afford excellent arable 
land, or support valuable forests. The character of 
the soil varies greatly, chiefly in conformity with that 
of the subjacent rocks; but it has also been considerably 
affected, as in almost all parts of Canada, by the nature 
and amount of the deposits due to the glacial period. 

Though lying at some distance to the south-eastward 
of the main line, the peninsula of Nova Scotia may 
best be regarded a'3 a member of the Appalachian sys
tem of uplifts, with which it is parallel. Its elevation 
nowhere exceeds 1,200 feet, and is in general very 
much less. A broad range of broken hills and uplands 
extends along the Atlantic coast of the province and 
into the island of Cape Breton. The Cobequid Hills 
are next in importance to this, running to the north 
of that arm of the Bay of Fundy known a3 Minas 
Basin, and joining the last at an angle, near the middle 
of the province. The Atlantic coast range is chiefly 
<!ompm;ed of old Oambrian rocks and granites, with 
little land of agricultural value, but rich in ()'old
bearing veins, which occur in all parts of its le~gth. 
With the disturbed area of the Cobequids, rocks as 
new as the Devonian are largely involved. The be t 
.arable lands of Nova Scotia are situated towards the 
Bay of Fundy, and along the northern side of the 
peninsula generally. Here also, and in Cape Breton 
the important coal-fields occur. ' 

In the general and inclusive sense in which the 
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term "Acadian region" haR been employed, this has 
thus a width of about 350 miles, between the outer 
eoasts of .Nova Scotia and the St. Lawrence estuary. 
Followed to the south-eastward, this belt of country 
embrace:-; the New England States and part of New 
York, all with very similar physical characters. In 
the opposite direction it is interrupted by the Gulf of 
St. Lawrence, but reappears in the great island of New
foundland, still preserving most of its charn.cteristic 
features, although somewhat modified in appearances 
by differing climatic conditions. Thruughout this 
region, including Newfoundland, the geological struc
ture is alike, the form<ttions represented are nearly the 
same, and, both iu composition and from a palrnonto
logical standpoint, they often resemble those of the 
opposite side of the Atlantic more closely than they do 
those of other parts of North America. 

Before speaking of the geological features of the 
Acadian region in Canada, two exceptional areas 
within its limits may be referred to. In the semi
circular hay formed by the coasts of New Brunswick 
and Nova Scotia, separated from the main land by 
Northumberland Strait, is Prince Edward Island, a 
province by itself, although not much more than 2,000 
square miles in area. This lies opposite the Carboni
ferous and Permo-Carboniferous lowlands of ea~Jtern 
New Brunswick and northern Nova Scotia, and con
sists entirel v of undisturbed and unaltered Permo
Carbonifero;s and Triassic red sandstones and shales. 
Characteristic fossils of both formations have been 
found, but the circumstances render it difficult to draw 
a line between them. The surface of the island is for 
the most part fertile and highly cultivatt>d, nowhere 
exceeding 500 feet above the level of the sea. 

The second area of an exceptional character, is that 
of the island of Anticosti, lying in the wide estuary of 
the St. Lawrence, and 140 miles in length. This again 
-eonsists of nearly fiat-lying rocks, chiefly of the 
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Silurian with some of Cambro-Silurian or Ordovician 
age (Hudson River) along its northern side. The 
island evidently represents part of a submerged and 
undisturbed Cambro-Silurian and Silurian tract of the 
northern part of the Gulf of St. Lawr~nce, the roc~s of 
which differ in some respects from their representatives 
further to the west. The island is generally wooded, 
and is at present very scantily inhabited. 

The ge-ological scale is well represented in Nova 
Scotia and New Brunswick, from the Archrean to 
the Triassic, but thereafter ensues a long gap, during 
which no deposits appear to have been formed, pro
bably because the area in question then existed as 
land, exposed to denuding agencies alone. Closing 
this unrepresented lapse of time we find only the clays 
and sands referable to the glacial period, with still 
more recent deposits, such as those of the fertile marsh 
lands of the Bay of Fundy. 

With the exception of the flat-lying tract~ between 
the several axes of elevation the wide Carboniferous 
area in New Brunswick and marginal developments 
of rocks of the same age along the northern coast of 
Nova Scotia and in Cape Breton, the region must be 
considered as one of exceptional geological disturbance 
and complexity, which, notwithstanding the large 
amount of investigation it has received, is still but 
imperfectly understood. One cause of difficulty lies 
in the existence, at several horizons, of thick masses of 
strata composed of ancient volcanic materinJs, generally 
without organic remains. This is a character common 
to the rock-formations of most parts of the A ppala
chian region of North America, which has been at many 
times the theatre of great volcanic activity. The 
occurrence of similar rocks in the south-eastern part of 
the Province of Quebec has been the cause of much of 
the uncertainty attaching to the understanding of the 
"Quebec group" there. 

The region is not a typical one for the ArchceaTh 
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t·ocks, but areas of crystalline schists referable to this 
time occur. Most of these have so far been mapped 
simply as pre-Cambrian, for no F;eparation into groups 
has yet been effected. A large tract of the kind occu
pies tbe northern part of Cape Breton. In the Flouthcrn 
highlands of New Brunswick, particularly in the vicin
ity of the city of St. John, the Archcean is better char
acterized and bears a resemblance, almost amountinO' to 
identity, with the typical developments of these ro~ks 
in Quebec and Ontario. A Lower Laurentian series 
comparable with the "Fundamental gneiss" is found, 
with an upper series composed of crystalline limestones, 
quartzites, etc., like the Grenville series. Newer than 
these is a mass of strata composed chiefly of volcanic 
materials, breccias or agglomerates, greenstones and 
felsites, which is referred to the Huronian system. 
Further areas of the same kind occur in central New 
Brunswick. 

Forming the backbone of the peninsula of Nova 
Scotia and bordering its whole Atlantic coast, is a 
belt characterized by granitic masses and old stratified 
rocks assigned to the Lower Cambrian. This belt is 
widest in the south-west part of the province and 
narrows gradually in the opposite direction. The 
granites elate from about the Devonian period, and it 
was probably in connection with their intrusion that 
the bedded rocks were thrown into the great series of 
parallel, sharp flexures, in which they now lie and 
which bear so intimate a relation to the systems of gold
bearing veins. The disturbances incident to this 
period are, in fact, those which have chiefly given form 
to the Maritime Provinces. All the older rocks are 
involved in them, while those of the Carboniferous 
remain comparatively unaffected. 

These Cambrian rocks consist of a lower quartzite 
s8ries and an upper clay-slate or argillite series, the 
latter generally dark in colour. It must be added that 
no really characteristic fossils have yet been obtained 
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from these gold-bearing rocks. Distinctive C~mbrian 
faunas have been found only in a few places 1n Cape 
Breton. 

In the vicinity of St. J olm, New ~runswick, a .re
markably interesting and complete section of Ca~bnan 
rocks, \Vell characterized by fossils, occurs. Th1s may 
now be regarded as typical for the east~rn part of 
Canada and .Mr. G. F. Matthew, to whom 1ts elabora
tion is chiefly due, remarks particularly the resemb
lance of the fauna to that found in rocks of the same 
age around the Baltic sea, rather than to tbat of the 
interior of North America. In time, the series runs 
from the Etcheminian (older than the Ulenellus zone) 
to the highest Cam brian. 

Rocks of Camhro-Silurian (Ordovician) age have 
also been determined in the locality just referred to, 
and sparingly in other parts of New Brunswick. In 
Nova Scotia, the only fossils of the kind come from a 
single place in Cape Breton, but considerable areas 
supposed to be of this age, chiefly composed of volcanic 
materials, occ:ur in other parts of the province. 

Silurian (Upper Silurian) rocks, are widely spread in 
northern New Brunswick, and in adjacent portions of 
Quebec, occupying the greater part of. the area which 
drains to the Baie des Chaleurs. They recur in the 
southern part of New Brunswick and in the northern 
part of Nova Scotia, and although comprising lime
stones, sandstones and shales, are often greatly inter
mixed with contemporaneous volcanic materials, indi
cating, it will be observed, a third important volcanic 
interlude in the history of this part of the continent. 
In Nova Scotia, important bedded iron ores (hrematite) 
appear in this series. The geological horizons repre
sented, as compared with those of the New York 
scale, range from the Clinton to the Lower Helderberg . 
. In ~he rocks of Devonian age, occurring in that por

tlOn of the Appalachian region covered Ly Nova Scotia, 
New Brunswick, the Gaspe peninsula of Quebec, and 
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a part of the adjacent State of Maine, a remarkably 
full representation of the flora of that ancient period 
is found, from which ·more than 125 Rpecies of land 
plants have been catalogued by Sir J. Wm. Dawson; 
while at Scaumenac, on the Baie des Chaleurs, rocks of 
this age have yielded many interesting fish remains, 
investigated by Mr. J. F. Whiteaves, which com
pare closely with those of the Old Red Sandstone. 
Further west, in beJs of the same period in Ontario 
and New York, the fossils are chiefly marjne molluscs, 
with comparatively little evidence of the existence of 
adjacent land. The lower part of the Devonian of the 
Maritime Provinces holds a similar fauna, and contains 
in Nova Scotia bedded fossiliferous iron ores. The geo
graphical extent of the Devonian rocks in Nova Scotia 
andN ew Brunswick is comparatively limited, but in the 
Gaspe peninsula of Quebec it becomes somewhat im
portant. 

The Carboniferous system, both from its extent and 
because of its economic value, must be considered as 
one of the most important features of N oYa Scotia and 
New Brunswick, although there is reason to believe 
that much larger tracts of this formation still lie 
beneath the waters of the Gulf of St. Lawrence and 
the Atlantic. Its total thickness is, in some parts 
ofNova Scotia, estimated at 1G,OOO feet, but it is very 
irregular in this respect and over the greater part 
of New Brunswick is comparatively thin. At the 
Joggins, on the north arm of the Bay of Fundy, 
is a remarkable continuous section showing 14,570 
feet of strata, including more than seventy seams of 
coal, which has been made the subject of investigation 
by Logan, Lyell, and Sir J. vVm. Dawson. From beds 
in this section numerous specimens of a land-inhabiting 
reptilian fauna have been described. The flora of the 
period is well represented in many places, particularly 
in Nova Scntia, and includes that of several distinct 
stages, beginning with the Horton group at the base-
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(comparable with the " calciferous sandstone " of Scot
land and the lower part of the sub-Carboniferous of 
Ohio, Tennessee and West Virginia,) and at the .top 
containino- so many forms referable to the Permmn, 
that the ~ame Permo-Carboniferous has been applied 
to this part of the section. . 

Several local unconformities have been determined 
in different parts of this great succession of beds. With 
the marine limestones, important deposits of gypsum 
are found. The workable coal-seams occur in what is 
called the Middle Carboniferous, and some of these, in 
the Pictou district, are of unusual thickness. Coal 
mining is actively in progress in Cumberland and 
Pictou counties and in Cape Breton, the total annual 
output being between two and three million tons. In 
New Brunswick, the productive area for coal appears 
to be small, and the seams so far found are of incon
siderable thickness. 

To complete this very brief review of the geology 
of what has been called, broadly, the Acadian region 
of eastern Canada, it now only remains to add a few 
words concerning that main line of uplift and dis
turbance, the course of which was first traced through 
the Province of Quebec, from the vicinity of Lake 
Champlain to Gaspe. This structurally complicated 
belt of country has been the subject of much contro
versy, and possesses now a literature of its own. It is 
bounded to the north-westward by an important dislo
cation or break, known as the St. Lawrence and 
Champlain fault, which may be traced from Lake 
Champlain to Quebec City, and thence follow::; the 
estuary of the St. Lawrence, probably runnino- to the 
south of Anticosti. To the west of this line ~re the 
flat-lying Cambro-Silurian strata of the St. Lawrence 
plain, chiefly limestones, and doubtless resting upon a 
strong shelf of the Laurentian nucleus at no great 
depth. Against this stable edge, the eastern strata 
have been folderl, faulted and ridged up by the forces 
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which produced the Appalachian range. \Vere this 
all, a careful study of the beds on the two sides of the 
line would readily show their identity; but, it appears, 
that previous to the great epoch of disturbance the 
original physical conditions themselves differed. To 
the west, a sheltered sea came into existence about the 
close of the Cambrian period, in which Cambro
Silurian strata, in large part limestones, were 
laid down. To the east, sedimentation began much 
earlier, and the circumstances of deposition were dif
ferent and more varied. Even the animal life present 
in the two districts was largely dissimilar at the same 
period, probably as a result of different temperatures 
in the sea water. Thus it was not until much study 
and thought had been given to the problem that Logan 
was enabled to affirm the equivalency of a great part 
of the strata on the two sides of the St. Lawrence and 
Champlain fault. To those on the east, differing in 
composition and fauna from the roclu; of the typical 
New York section, he applied the name '' Quebec 
group." Regarded as a local name attached to the 
Atlantic type of the lower members of the Ordovician, 
and distinguishing these from rocks of the same date 
deposited upon the Continental plateau, this term may 
still be employed with advantage, expressing as it 
does a most important fact. Subsequent investigations 
have shown, however, that in the ridging up of this 
part of the Appalachian region, not only are some 
very old Oambrian rocks brought to the ~m·face, but 
considerable areas of crystalline schists which are 
evidently pre-Cambrian, and very possibly referable to 
the Huronian. These were originally induded in the 
"Quebec Group," under mistaken idea::l of meta
morphism, but their elimination from it, now rendered 
possible, does not detract from the merit of the original 
discovery, nor does it impair the value of the term 
"Quebec group," as a descriptive one, if properly 
limited. 

2 
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In this folded and disturbed reo·ion of south-eastern 
h •• 

Quebec, copper ores, asbestos aud chromic n·?n ~re 
amono· the more importa,nt minerals of value. S1lunan 
rocks ;:,and some of Devonian age rest in places uncon-
fonnably upon the older corrugatio~s. . 

Some facts respecting the glacial deposits of ~he 
Aprmlachian rerrion are o·iven on a later page, w1th 

b b . cl . 
general statements relating to this peno 1n eastern 
Canada. 

Lowlands qf the St. Lrtwrence Valley. The tract of 
country which it is found convenient to include under 
this name, comprises but a small part of the hyclro:
graphic basin of the great river, which in all is about 
530,000 s4uare miles in extent. Nor is it altogether 
uninterrupted, although clearJy enough defined in a 
general way by the edge of the Laurentian plateau on 
the north, the Appalachian highlands to the south
east, and on the south, further west, by the line of the 
St. Lawrence River and the lower members of the sys
tem of the Great Lakes. It rnav be described as extend
ing from a short distance belo~ the city of Quebec to 
Lake Huron, with a length of over 600 miles and an 
area of more than 35,000 square miles, ali of \Yhich 
may be regarded as fertile arable land-the greatest 
connected spread of such land in eastern Canada. 

These lowlands are based upon nea.rJy horizontal 
strata, ranging in age from the latest Cam1rian (Pots
dam sandstone) to the Devonian. On a geological map 
its limits are readily observable; hut in order to un
derstand its character, it is necessary to consider it 
s.omewhat more clearly, and under such scrutiny it is 
found to break up naturally into three parts. The 
first of these is divided between the Provinces of Que
bec and Ontario, running west along the St. Lawrence 
and its great tributary the Ottawa somewhat beyond 
the 76th meridian, or to a north-and-south line drawn 
ab~ut twenty-five miles west of the city of Ottawa. 
It Is here interrupted by a projecting, but not bold, 
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. pur of the Laurentian plateau, which crosses the St. 
Lawrence at the lower end of Lake Ontario, forming 
there the Thousand Islanu8, and runs southward to 
join the large Archrean tract of the Adirondacks in the 
State of New York. This Eastern division, with an 
area of 11,400 square miles, constitutes what may be 
<!alled the St. Lawrence plnin proper, parts of which 
were among the first of those occupied by the early 
French Aettlers. Much of its surface is almost absol
utelv level, and it nowhere exceeds a few hundred 
fee(in elevation above the sea, although 11 fe\,,. bold 
trappean hills stand out in an irregular line, with 
heights of 500 to 1,800 feet. :\lount Royal, at 1Ion
treal, is one of these, and from it all the others are in 
sight, while the Laurentian highlands may also be seen 
thirty miles to the north, and to the southward the 
Green Mountains and Adirondacks, forming the bound
ary of the plain in that direction, are apparent on a 
clear day. 

Beyond the projecting spur of ancient crystalline 
rocks above referred to, from the lower end of Lake 
Ontario, near Kingston, to Georgian Bay of Lake Hur
on, the southern edge of the Laurentian plateau runs 
nearly due west, with a slightly sinuous line, for 200 
miles. Between this edge and Lake Ontario on the 
south, lies a second great tract of plain, the lowest 
parts of which may be considered as level with Lake 
Ontario (~4i feet) bnt of which no part exceeds 1,000 
feet above the sea. This plain is naturally boundfld to 
the south and west by the rather bold escarpment of 
the Niagara limestone, which, after giving rise to the 
Falls of NiaO'ara between Lakes Ontario and Erie, runs 
across this 1~art of the Province of Ontario to Lake 
Huron, forming there a long projecting point and con
tinuing still further west, in the chain of the Manitou
lin Islands. The city of Hamilton lies close under a 
part of this escarpment. The area of this second tract 
of plain is about 9,700 square miles. It is scarcely 
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more varied in its surface than that to the eastward~ 
and most of its extent is a fertile farming country. 

The third and last subdivision of the lowlands of 
the St. Lawrence valley, is an area of triangular form 
included bet,veen the Niagara escarpment and Lakes 
Erie and Huron. This constitutes what is generally 
known as the Ontario peninsula, and its south-west
ern extremity touches the 42nd parallel, the latitude 
of Rome. The area of the Ontario peninsula is 14,200 
square miles, and both in soil and climate it is singu
larly favored. Grapes, peaches and Indian corn, or 
maize, are staple crops in many districts. To the 
north, some parts of this tract are high and bold, but 
most of its surface varies from 500 to 1,000 feet above 
the sea. 

The geological features of the lowlands of the St. 
Lawrence valley are comparatively simple. The rocks 
flooring the region lie either horizontally or at very low 
angles of inclination upon the spreading base of the 
Archcean mass to the northward, the crystalline rocks 
of which have frequently been met with in deep bor
ings. The formations represented correspond closely 
with those of the New York section, which had been 
rendered typical by the researches of James Hall and 
his colleagues, before any definite examination of 
the geology of Canada was begun. Hall's nomen
cl.ature.has heen adopted for the series, which, begin
nmg With the Potsdam sandstones, continues upward 
without any marked break, to the Chemung or Later 
Devonian. 

In the first or eastern su bclivision of this region, the 
Potsclam sandstone, although strictly speaking refer
able to the Upper Cambrian, physically considered is 
really the basal arenaceous and conglomeritic member 
of the Cambro-Silurian (Ordovician) series which fol
lows. The several members of the Cambro-Silurian 
occupy. almost the entire surface, diversified merely by 
a few hght structural undulations, which to the south 
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;and east of Lake St. Peter result in the introduction 
of some higher beds that are referred, although with 
some doubt, to the Silurian. Fossils referable to this 
period are also found associated with a small patch of 
volcanic breccia on St. Helen'::; Island, opposite Mon
treal. This is probably connected with the adjacent 
igneou~ mass of Mount Royal, and by it the age of 
this mass, as well as that of the other similar promin
-ent points of the same character in the vicinity, is 
pretty definitely fixed as latest Silurian or Lower 
Devonian. It would in fact appear that these igneous 
masses represent the necks of ancient volcanic erup
tions, which have since been subjected to prolonged 
denudation. In their ,·icinity the sedimentary rocks 
are shattered aud disturbed and traversed in all direc
tions by trap dykes. Basic rocks (theralite, etc.,) to
gether with nepheline-syenites are characteristic. 

Passing to the second, or central subdivision, to the 
west of Kingston, the Cambro-Silurian formations just 
TPferred to are founJ to be repeated, in ascending or
der, along the north shore of Lake Ontario, with very 
similar characters and equally undisturbed. The 
Trenton limestone occupies the greatest area, extend
ing in a wide belt to Georgian Bay of Lake Huron. 
Above this lie the Utica shales, and over these the 
Hudson River formation, upon which Toronto is situ
ated. This is the highest member of the Cam bro-Sil ~ 
urian, but the plain also overlaps the lower members 
of the succeeding Silurian system irregularly, finding 
its natural boundary, from a physical point of view, 
only at the massive outcrop of the Niagara limestone. 

The course of the escarpment produced by this out
crop has already been traced; above it and to the 
south-west, lies the higher plain generally known as 
the Ontario pPninsula, constituting the third sub
division of the St. Lawrence lowlands. More than 
half of the area of this peninsula is occupied by De
vonian rocks, which succeed the Silurian regularly in 
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ascendino- order the highest beds being met with in 
the extr:me south-west of Ontario, beyond which, they 
are soon followed by the Carboniferous basin of ~he 
Michigan peninsula. The Silurian and Devo.man 
strata are afiected only by slight and low ':lndulatwns, 
but these are important in connection with the ex
ploitation of the oil nnd gas of the region. 

In the two eastern subdivisions of the lowland'S of 
the St. Lawrence valley, with the exception of struct
ural materials, such as stone: lime and clay, minerals 
of economic value are scarcelv found; but in the third 
or westernmost subdivision, in addition to these, gyp
sum, salt, petroleum and natural gas have become im
portant products. The gypsum and salt are derived 
from the Onoudaga formation of the Silurian. The 
salt is obtained in the form of brine, from deep wells, 
but beds of rock-salt are known to occur at consider
able depths. At Goderich, two beds of Yery pure salt 
have been proved by boring to ex1st at a depth slight
ly exceeding 1,000 feet, with an aggregate thickness of 
over 60 feet. Petroleum is chiefly derived from the 
Corniferous limestone of the Devonian, and natural gas 
is obtained from several horizons both in the Devonian 
and Sil urian. 

The Laurentian Plateau. The great region thus 
named, composed of very ancient crystalline rocks, has 
an area of over 2,000,000 square miles, or more than 
one-half that of the entire Dominion of Canada. In a 
horse-shoe-like form, open to the north, it surrounds 
three sides of the comparatively shallow sea known as 
Hudson Bay. Its southern part is divided between 
the Provinces of Quebec and Ontario, its eastern side 
expanding into the Labrador peninsula, while the 
western runs, with narro,ver dimensions, to the 
Arctic Sea, west of the great bay. 

In geographical extent it is thus very important, 
althou~h somewhat monotonous in its physical and 
geological features. It contributes little to the fertile 
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areas of the country in proportion to its size, but in 
the aggregate, comprises a considerable amount of land 
which is either cultivated or susceptible of cultivation. 
Elsewhere, ~nits .southern parts, it carries fore~:;ts of great 
value, and Its mineral resources are already known in 
some places to be very im}JOrtant. It constitutes, 
moreov~r, a gathering ground for many large and 
almost Innumerable small rivers and streams which in 
the sources of power they offer in their des~ent to the 
lower adjacent levels, are likely to prove, in the near 
future, of greater and more permanent value to the 
indu. trie" of the country than an extensive coal field. 
Particularly notable from this point of view iR the 
long series of available water powers which runs from 
the Strait o£ Belle Isle nearly to the head of Lake 
Superior, coincident with the southern border of the 
plateau. 

Although it is appropriate to describe this region as 
a plateau or table-land, such terms, it must be under
stood, are applicable only in a very general way. Its 
average elevation o£ about 1,500 feet is notably greater 
than that of the adjacent lands, and is maintained with 
considerable regalarity, but its surface is nearly every
where hummocky or undulating. Away from its 
borders, the streams draining it are, as a rule, extremely 
irregular and tortuous, flowing from lake to lake in 
almost every direction; but assuming more direct and 
rapid courses in deeply cut valleys as they eventually 
leave it. Many of the surface· features are o£ very 
great antiquity, Mr. Low's observations in Labrador 
going to show that the larger valleys there existed 
much in their present form before the Cambrian period. 

The average height of the central parts of the 
Labrador peninsula is about 1,700 feet, and the most 
of its drainarre is divided between Hudson Bay, Ungava 
Bay and the

0 

Atlantic coast, the main watershed lying 
not very far to the north of the St. Lawrence estuary 
and gulf. Along the Atlantic coast, to the north of 
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Hamilton Inlet the reD"ion assumes a really mountain
ous character, n'umerou~ elevations attaining 3,000 feet, 
and some as much as 5,000 or G,OOO feet. These are 
the highest known points connected with anY: part ?f 
the Laurentian reO'ion, and are quite exceptwnal 1n 
character. The sa~e high range is continued to the 
north of Hudson Strait in the western part of Baffin 
Land. 

To the ~outh of Hudson Bay, the watershed is, at 
least in one part, as low as 1,000 feet. East of Lake 
Winnipeg, the Nelson and Churchill Rivers cross the 
Laurentian plateau, in a wide depression, to reach 
Hudson BaY. Still further north, this part of the 
plateau ha~ a height of about 1,100 feet above the 
sea. 

Generally speaking, the surface of the plateau is 
barren and rocky, though often with wide swampy 
tracts towards the height-of-land. To the south-west 
of Hudson Bay it is overlapped by an important spread 
of Silurian and Devonian rocks, over which, and the 
adjacent parts of the crystalline rocks, is rather uniform
ly spread a mantle of aJluvial deposits, affording a good 
soil, \vhich in some places may eventually be of value, 
although the climate is doubtfully favourable to the 
growth of ordinary crops. 
. The striking features of the Laurentian plateau are 
Immeasurable lakes, large and small, with intervening 
rounded rocky elevations, wooded, in their natural 
conditions to the south, rising above the tree line to 
the northward; while in the far north, on both sides 
of Hudson Bay, hills and valleys become eventually 
characteriz~d by grasses, mosses and lichens alone, con
stituting the great "barren lands" of North America. 
rhe rivers and lakes are everywhere well stocked with 
fish, while deer and moose in the southern parts, and to 
the north the caribou, abound wherever the Indian 
hunters have not followed them too closely. Thus, 
where the region can be entered without undue di:ffi-
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eulty, it has already become a much fayoured resort of 
the sportsman. 

The name bv which it is found convenient to refer 
to this regiori', althouo-h derived from that of the 
Lau.rentian system of g~ologists, must not be suppo~ed 
to Imply that the rocks attributed to this system 
occupy the whole area. There are, besides, several 
wide and many narrower bands of Huronian rocks, as 
well as outlying areas referred to the Lower Cambrian, 
and more such exceptional areas of Loth kinds doubt
less remain to be discovered. It must be understood, 
too, that in employing the name Laurentian for the 
most ·widely represented member of this great Archffian 
plateau, this i~ done in a very general and inclusive 
manner; the term "basement complex" is adopted 
by some geologists in nearly the same sense. The 
result:-; of late inYestigations, particularly those of 
Dr. F. D. Adams, seem to prove that in the Laurentian, 
as thus understood, there is a distinctly stratified series 
of limestones and other sedimentary rocks, all now 
highly altered and crystalline, as well as another series 
of more massive gneissic rocks, of which the apparent 
bedding is really a foliation due to pressure, and which 
frequently pass into granites by imperceptible grada
tions. The first of these is known as the Grenville 
series, and the second as the Fundamental Gneiss; 
but even where most closely studied it has been found 
impossible completely to separate the two series, except 
quite locally, and thus, for the purposes of a general 
geological map, both must of necessity be indicated by 
a single colour. The complication alluded to is further 
increased by the frequent occurrence of true eruptive 
masses of granite or syenite of much later date, as 
well as by that of numerous great areas of anorthosite, 
a rock of the gabbro family, composed principally of 
plagioclase felspar. . 

The H uronian rocks are as a rule darker 1n colour 
and more basic in composition than those of the 
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Laurentian. They are often still distin?tly. bedd:d, 
although very frequently in the form of sch1sts In whiCh 
no true bedding i.s now distinguishable, and s?me of 
which have evidently resulted from the crushing of 
eruptive rocks. Over great areas the original material 
of the Hnronian has cl early been in large part the 
result of volcanic eruptions of the time, but elsewhere, 
as on the north shore of Lake Huron. and in the 
Sudbury and Lake Terniscaming district~, it comprises 
thick masses of argillite, quartzite and quartz or jasper 
conglomerate. Tl~e rocks composing the Fundamental 
Gneiss often assume the physicd relations of erup
tives, of later date to the Huronian, along the lines of 
contact; but in how far this may really be the fact, 
and in how far this appearance may be attributed to a 
certain amount of re-fusion of previously existing basal 
rocks, has not been determined. 

The Cambrian outliers date from a time subsequent 
to the main era of folding and crushing of the sub
jacent rocks, in comparison with which they are little 
disturbed. In the Labrador perinsula, they charac
terize considerable areas, and tney form a border, 
tilted against the edge of the Laurentian plateau on 
the east side of Hudson Bary. These areas appear to 
represent the Animikie series of the Lake ~uperior 
section ; well seen in similar relations in the vicinity of 
Port Arthur. These rocks are evidently separated by a 
vast period of unrepresented time from the Archcean 
below, and it is assumed that they may be attached 
with greatest probability to the base of the Cambrian, 
although no distinct fossils hn.ve been obtained from 
them. To the west of Hudson Bay and far to the 
north, are other outliers, largely composed of sand
stones, conglomerates and traps, which resemble the 
Keweenawan or Nipigon of LakE Superior, somewhat 
later in age than the last. These also arc provisionally 
classed as Lower Cambrian. The Nipigon rocks are 
well shown along the line of the Canadian Pacific rail
way to the east of Port Arthur. 
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Minerals of economic value in the Laurentian are 
almost entirely confined to the Grenville series which 
yields, in various parts of its extent, mica, 'apatite 
(phosphate), graphite, iron and marble. The Huronian 
rocks are those in connection with which numerous 
important gold-bear[ng veins and deposits are now 
being fo:und and opened up in western Ontario, as well 
as the niCkel and copper deposits of Sudbury, iron and 
other metallic ores. In the Cambrian rocks near Port 
Arthur are silver-bearing veins, some of which have 
been extensively worked, and iron ores, while in the 
Labrador peninsula vast quantities of iron ores have 
been discovered in the same series. 

Glr,wiation of Euste?'n Canada. Something may 
be added. here on the events of the glacial period as 
affecting the eastetn part of Canada as a whole, 
although many points connected with this particular 
period, still remain l:.ncertain and the subject of debate. 
Like the Scandinavian peninsula, the Laurentian 
plateau at one stagE in the glacial period apparently 
became the seat of a great confluent ice-sheet, which, 
when at its maximum, flowed down from it in all 
directions in general conformity with its main slopes. 
Climatic conditions and relatively local physical 
features may have conspired to render the discharge of 
glacier-ice more important in some directions than in 
others, and it is e-ven possible that at no single time 
was the whole exter.t of the plateau equally ice-clacl; 
but on the hypothEsis above stated, it lms been pro
posed by the writer to designate the ice-sheet of the 
Laurentian highlands, the Laurentide glacier. If 
several distinct centres of dispersion existed through
out, these may be named collectively the Laurentide 
glaciers. It is certain, at least, that such local centres 
must have oTown up at the beginning of the period of 
cold and tl~at towards its close similar centres must 
hav~ aaain remained as the last seats of ice action. 
Two otthese have been defined by the existing marks 
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of rock striation ~nd transport, one to the west of the 
northern part of Huds;on Bay, named by Mr. Tyrrell 
the Keewatin glacier, the other, resulting from the 
observations of Mr. Low, to the east of the bay, the 
Labradorian glacier. 

During the whole of this period the Laurentian 
plateau was in the main an area of denudation. From 
it the surface material was carried away in all direc
tions, even to the northward, for there is absolutely no 
evidence that any "polar ice-sheet" ever trenched 
upon the continent o£ North America. The generally 
bare ice-scored rocky surface of these highlands is 
evidence of this denudation, while the existence of 
broken, angular masses of unmoved local debris in the 
~entral part of Labrador and in the central area, of the 
Keewatin glacier, shows that acros:-; these neutral 
gathering-grounds, no ice ever passed. 

As to the distance to which the solid glacier-ice 
came southward from the Laurentian plateau, the 
evidence is yet inconclusive, for it is at best a matter 
of difficulty at the present day to definitely separate 
true m01·aines from beaches upon which floating ice 
impinged. Neither i:-3 it certain at how manv times 
or to what extent the glacial period was inte~rupted 
by relatively warm epochs, but it may be stated that 
the flora of at least one of these interglacial epochs, as 
represented in the vicinity of Toronto, is such as to 
indicate a climate fully as warm as that at present 
existing, during which it Heems improbable that much, 
if any, glacier-ice could have persisted on the Lam·en
tian highlands. 

These problems cannot be discussed here, but it is 
certain that at or about the decline of the glacial 
period, the eastern part of Uanada as a whole stood at 
a relatively low level. Without quoting in detail the 
height:::; to which the sea is known to have reached at 
this time in various places, it may be stated that it 
invaded the St. Lawrence valley as far at least as Lake 
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Ontario. Water-formed terraces are found at eleva
tions of 230 feet in the Gaspe peninsula, to a maximum 
of 895 feet in the vicinity of Richmond, midway 
between Quebec and Montreal. Near Ottawa the 
highest recognized shore line is at 705 feet. ' The 
plai~s lying. below these are floored by deposits 
holdmg manne shells of sub-arctic type, and these 
have been found at :Montreal to a heiaht of 560 feet. 
It is.uncertain ·whether or not at the time of g1eate~t 
subsidence the water covering the are<~ of the Great 
Lakes stood at the ~ame level as, and was in direct 
connection with the sea, but it is not improbable that 
what has been described as the '' lroquois beach," 
around these lakes, may actually form the continuation 
of a high marine shore-line. The question is compU
cated by the unequal amount of the subsidence and 
re-elevation to which the land has been subjected, 8 

question requiring much further investigation. 
As a result of the circumstances noted, the St. 

Lawrence plain, as far west as Ott~nva a.n<l Kingston 
at least, is deeply covered by deposits due to the 
glacial period, including boulder-clay, Leda clay and an 
overlying Saxicava sand, the two last, often full of 
fos. il shells of the period. In the coastal regions of 
the Maritime Provinces similar deposits occur, to which 
the same names have been extended, but to the west, 
around the Great Lakes, no marine forms have been 
found. The stony boulder-clay is there overlain by a 
fine clay named the Erie clay and by various newer 
sandy ;tnd clayey beds. All these deposits of the 
glacial period posse~s great importance in respect to 
the soil and aaricultural character of the country over 
which they p;evail, and in large part its exceptional 
fertility is to be attr~butcd_ to th.em. 

Before lea vino· this su bJectJ 1t may be noted that 
the Laurentide glacier in the east, below the city of 
Quebec never crossed the estuary of the St. Lawrence. 
A sepa~ate but smaller gathering-ground of i1!e existed 
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in New Brunswick and adjacent parts of the State of 
Maine, which has been called the Appalachian glacier. 
'This has been very clearly shown by the work of Mr. 
Chalmers. The Magdalen Islands, in the centre of the 
Gulf of St. Lawrence, have never been glaciated, and 
it is at least a matter of doubt whether any ice, except 
that originating on the peninsula itself, ever passed 
over Nova Scotia. N ewfoundlancl Rimilarly shows 
evidence of having produced a local ice-sheet which 
flowed away toward the sea in all directions along 
the natural slopes. It is also found by .Mr. Chalmers, 
that when the Laurentide glacier invaded tbe lo·wlands 
to the west of Quebec, the Appalachian glacier had 
either greatly decreased or had vanished. There are 
in this district two distinct boulder-clays, one referable 
to ea.ch of these glaciers, and it is probable that inter
glacial beds will yet be found there. 

The Inte?·io't Continental Plain. This is bounded on 
the west by the Rocky Mountains, running about north
northwest, and on the east by the edge of the Lauren
tian plateau, which, taking a more westerly direction 
than the mountainR, causes the gradual narrowing of 
the intervening plain to the north. Thus on the 40th 
parallel, here constituting the southern boundary of 
Canada, the .plain has a width of about 800 miles; but 
it is reduced to less than 400 miles on the 56th parallel. 
To the north of the 62nd parallel, it is very greatly 
narrowed, and is broken by echelon-like flanking 
ra.nges of the Rocky Mountains, but still further north
ward it again expands, and appears to have a ·width of 
nen,rly 300 miles, where it terminates on the Arctic 
Ocean. 

'l'he southern part of this great plain is not only the 
most important from an economic point of view, but is 
also that about which most is known. It includes the 
wide prairie country of the Canadian west, witl,l a spread 
of about 193,000 square miles of open grass-land, an area 
more than twice that of Great Britain. Beyond the 



G. M. D.AWSON. 31 

North Saskatchewan River, the plain becomes essenti
ally a region of forest, with only occasional prairie 
tracts, such as those of the Peace River valley. By 
chance rather than by intention, the boundary line on 
the 49th parallel, to the west of the Red River, nearl v 
co~ncide~ with th~ low water~hed ':'hich separates th~ 
and dra1nage-bas1n of the M1ssoun from that of the 
Saskatchewan and its tributaries, cutting oft' only 
20,000 square miles from the 1iissouri slope. Another 
line, nearly coinciding with a second low transverse 
watershed, may be drawn on the 54th parallel. The 
watershed crosses this line several time-;, but in the 
main it may be taken as dividing the Saskatchewan 
system of rivers from those of the Mackenzie and the 
Churchill. The belt of country comprised between 
these latitude lines is 350 miles wide, with a total area 
of about 293,000 square miles. 

The whole interior plain slopes eastward or north
eastward, from the Rocky Mountains towards the foot 
of the Laurentian highla,nds, so that a line drawn from 
the base oi the mountains near the 49th parallel to 
Lake \Vinnipeg, shows an average descent of over five 
feet to the mile, fully accounting for the generally 
rapid courses of the rivers of the region. There are, 
however, in the area to the south of the 54th parallel, two 
lines of escarpment or more abrupt slope, which serve 
to divide this part of the plain into three portions, and 
althoucrh such division is by no means definite, it may 
usefullY be alluded to for purposes of description. 

The first or lowest prairie-level is that of the Red 
River valley, of which the northe1~n part is occupied.by 
the Winnipeg group of lakes, 1ts average elevatwn 
beincr about 800 feet above the sea, although gradually 
rising to the southward, along the axis of the :ralley, 
till it reaches a height of 9GO feet about 200 miles to 
the south of the International boundary. Its area 
in Canada is about 55,000 square miles, including the 
lakes and to the south of Lake Winnipeg it comprises 

' 
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some 7,000 square miles of prairie land, which to the 
eye is absolutely flat, although rising uniformly to the 
east and west of the river. This is the former bed of 
the glacial "Lake Agassiz," the sedinents of which 
constitute the richest wheat lands of Manitoba. 

'The e~carpment bounding this plain on thew est, begins 
at the south in what is known as "Pembina .Jlountain," 
and is continued northward in the Riding, Duck, Porcu
pine and Pasqua hills, which overlook Jlanitoba and 
Winnipegosis Lake5, constituting the main eastern out
crop of the Cretaceous rocks of the plains. From 
this escarpment, the second prairie-level extends west
ward to a <;econd and nearly parallel marked rise, which. 
in general, is known as the Missouri Coteau. The area 
of this plain is about 105,000 square miles, of which 
more than half is open prairie. Its average eleva
tion is about 1,600 feet, and its surface is more 
diversified by undulations and low bills and ridges 
than that of the last, while the river-valleys are often 
deeply cut as well as wide. The greEter part of the 
surface is well adapted for agricultul'e, although in 
places the scarcity of trees constitutes a. disadvantage. 
The character of the soil is also more v:tried than that 
of the lower plain. 

The third and highest plain, lying b~tween the last 
and the base of the Rocky Mountains may be stated 
to have an average height of 3,000 feet, with an area, 
between the parallels of latitude first referred to, of 
about 134,000 square miles, of which by far the greater 
part is almcst absolutely devoid of forest, its wooded 
area being confined to its northern and north-western 
edges, nea.r the ~ orth Saskatchewan River or its tribu
taries. The surface of this plain is still more irregular 
than that of the last, and it is evident tbat both before 
and after the glacial period the dt nuding forces of rain 
and rivers have acted upon it longer and more energetic
ally. Table-lands like those of the Cypress Hills and 
Wood Mountain, must be regarded as outlying rem-
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nants of an older ~lain of the Tertiary period, and the 
slopes and flanks of such outliers show that similar 
processes of wast~ a.re still in operation, adc.lino· to the 
len~th and depth of the ravines and "coul~es," by 
wInch the soft Cretaceous and Tertiary rocks are 
tre~ched. The d~posits of the glacial period, with 
wluch even th.is high plain is thickly covered, have 
tended to mod1fy r,he minor asperities resultina from 

• ,1 b 
prev1ous uenu(laticn. The soil is generally g()od, and 
often ex cell en t, bui large tracts to the south and west 
are sub-arid in character, and suited rather for pastur
age than for agriculture. 

Along the base of the Rocky M ountnins is a belt of 
"foot-hills," formir:g a peculiar and picturesque region, 
of which the para lel ridges are due to the differin o· 

hardness of the Cretaceous rocks, here thrown int~ 
wave-like foldf:l, as though erushed against the resistant 
mass of the older ~trata of the mountains. 

Taken as a wbo:e, the central plain of the contineut 
in Canada may be regarded as a great shallow trough, 
of which, owing doubtless to post-Tertia,ry differential 
uplift, the western part of the floor is now higher in 
actual elevation tban its eastern Laurentian rim. But 
although thus remarkably simple and definite in its 
grand plan, there are many irregularities in detail. 
The secoud prairiE-level has, for instance, Home eleva,
tions on its surface as high as the edge of the third 
plain, both to the Nest and east of the valley of the 
Assiniboine River,Nhich, again, is abnormally depresseLl. 
It is uot possible here to do more than charac
terize its features :n a general way. 

Ever since an early !'alreozoic tiwe, the area now 
OCCUIJied by the in~erior plain appears to have remained 
undisturbed and to have been affected only by wide 
movements ~f sub~idence or elevation, which, although 
doubtless un~q ual e:ts between its .different parts, ha~e 
not materially atfected the regulanty of the strata la~d 
rlown. Upon this portion of the continental platform, 1n 

3 
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its eastern part, on Lake Winnipeg and its associated 
lakes Cambro-Bilurian Silurian and Devonian rocks 
are found outcropping along the stable base of the 
Laurentian plateau. Following this line of outcrop 
northward, the Devonian rocks gradually overlap those 
of older date and rest directly upon the Archrean. 
They continue to the Arctic Ocean and there occupy 
a great part of the Northern Archipelago. To the 
south of Athabasca Lake they rest, without any 
apparent angula,r unconformity, upon sandstones refer
red to the Lower Cambrian, to which a.llusion has 
already been made, giving evidence, in the strati
graphical hiatus, of prolonged periods during Palreo
zoic time in which land as well as water existed in 
some parts of the area. On the western side of the 
Great Plains the Palreozoic strata reappear crumpled 
and broken in the Rocky Mountains, where the vast 
crustal mov·ements of the Cordilleran belt found their 
inland limit. 

rrhese rocks consist, for the most part, of pale-grey 
or buff, often magnesian limestones, along the eastern 
outcrop, and from them Mr. vVhiteaves has described an 
extensive and somewhat peculiar fauna. Some, at 
least, of the Palreozoic formations represented, probably 
extend beneath the entire area of the Great Plains, 
but they are wholly concealed there by later strata of 
Cretaceous age, consisting chiefly of clay-shales and 
sandstones, generally but little indurated and flat-lying, 
or nearly so. The uniformity in the surface features 
of this country is principally due to that of these 
deposits, which, although since greatly denuded, have 
worn down very equally, and have apparently never 
been very long subjected to waste at a great height 
above the base-level of erosion. The whole area has 
in fact been one rather of deposition than of 
denudation up to a time geologically recent, and has 
very lately been levelled up still further by the super
ficial deposits due to the glacial period. 



G. M. DAWSON • 35 

. The Cre~aceous rocks are for the most part dis
tinctly marme, although beD"inning with the Dakota 
sandstones, indicative at le~st of shallow seas and 
from which, in the Vv estern States a considerable' flora 
of hmd plants has been recovered. ' These are followed, 
in the. eastern part of the plains, by the Ben ton sh,ales, 
the Nwbrara, largely calcareous and foraminiferal in 
so~e places, the Pierre shales, and lastly by the Fox 
Hill sandstones. Further west, in Alberta, a part of 
the Pierre (with probably also the upper portion of 
the Niobrara), is represented by the Belly River form
ation, with a brackish water fauna, and containing 
beds of coal or lignite. The Dunvegan series of the 
Peace River, to the north, similarly characterized, is 
perhaps f:lomewhat older. The Cretaceous strata in 
fact change very materially in composition and charac
ter toward the Rocky .Mountains, and when followed 
to the north: giving rise to the necessity for local 
names, and rendering a precise correlation difficult in 
the absence of connecting sections over great tracts of 
level country. 

All the Cretaceous strata so far referred to belong to 
the later stages of that system, but in the foot-hills the 
earlier Cretaceous is represented by the Kootanie for
mation, holding coal, and reappearing as infolds in the 
eastern ranges of the Rocky Mountains. One of these 
is followed by the valley of the Bow River between 
Banff and Canmore, and affords both anthracite and 
bituminous coal. 

Overlying the Cretaceous ro?ks prop~r, in consider
able parts of their extent, particularly m Alberta, are 
those of the Laramie, which although perfectly confor
mable with the marine strata beneath, contain brackish 
water, and in their upper part entirely fresh water 
forms of molluscs, together with an extensive flora and 
numerous beds of lignite-coal or coal. As.~ whole, 
this formation may be regarded as a transitiOn from 
the Cretaceous to the Tertiary, with a blending of 
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organic forms elsewhere considered as characteristic of 
one or the other. The lower parts are undoubtedly 
most nearly related to the Cretaceous and particularly 
to the Belly River beds, which were laid down under 
similar physical conditions at an earlier stage. The 
remains of Dinosaurian reptiles are still abundant in 
these. The upper beds, constituting what was origin
ally named the Fort Union group, with its local 
representatives under different names, is on the con~ 
trary more nearly allied to the Eocene. 

A still later stage in the Tertiary is represented by 
becls of Oligocene, or early Miocene age, found parti
cularly as an outlier capping the Cypress HilJs. TheRe 
have afforded numerous mammalian bone , described 
by Professor Cope and referred by him to the stage of 
the White River beds of theW estern States. 

The aggregate thickness of the Cretaceous strata of 
the plains, so far aR known, may in the eastern part 
be stated as about 2,000 feet; in the Wt'st, in northern 
Alberta, it is about the same, but exceeds 2,500 feet in 
south-western Alberta, without including the Kootanie 
series of some 7,000 feet or more. The thickness of 
the Laramie is also great toward the Rocky Mountains, 
reaching probably 3,700 feet. 

The Pliocene (with perhaps the latter part of the 
Miocene) appears to have been a time of erosion only 
in the area of the Canadian plains; wide, flat-botton1ed 
valleys were cut out in the foot-hills, and to the east 
of these great tracts of country between the now out
~:;tandi.ng plateaux must have been reduced to the 
extent of 1,000 feet or more in height. 

Mineral fuels, in the form of coals and lignite-coals, 
constitute economically the most important products of 
the Cretaceous and Laramie rocks of the plains. To 
the south of the 56th parallel in Canada, an area of 
not less than 60,000 square miles is underlain by beds 
of such fuel. These consist entirely of lignite to the 
eastward, but on entering the foot-hills bituminous 
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coals are found, and f;imilar coals recur in infolded 
areas in the Rocky Mountains, together with 
anthracite . 
. N~tural.gas ?as been found in considerable quanti

ties 1n bonngs m several places, but is not yet utilized. 
Great outcrops of Cretaceous sanclstones saturated with 
tar or m~ltha. occur along the Athabasca River, pro
bably ev1dencmg the existence of important petroleum 
deposits in the subjacent Devonian rocks. Salt springs 
appear on the borders of Manitoba Lake, and much 
further north in the Athabat:>ca basin, but have been 
utilized to a very limited extent only. Gypsum also 
occurs in the Silurian and Devonian rocks along their 
eastern outcrop. Gold is washed from the sands of 
several of the larger rivers, but this, it is supposed, is 
for the most part derived by natural concentration 
from the drift deposits. 

The CordilleTa. Of this great mountainous region 
of the Pacific coast, a length of nearly 1,300 miles is 
included by the western part of Cann.da. Most of this 
is embraced in the Province of British Columbia, where 
it has a width of about 400 miles between the Great 
Plains and the Pacific Ocean. To the north, it is con
tinued in the Yukon district of the North-West Terri
tory, till it reaches. in a less elevated and more widely 
spreadincr form, the shores of the Arctic Ocean on one 
side, anct on the other passes across the I 41st meridian 
of west longitude into Alaska. Its trongly marked 
features result from enormous crustal movements 
parallel to the edge of the Pacific, by which its strata 
have at several periods and along different lines, been 
crumpled, crushed a~d faulted. T?ese move1~1ents 
havina continued at Interval:-: to times geologically 
recent and the mountains produced by them still stand 
high and rugged, with streams flowing r~pidly and 
with great erosive power down steep gradients to the 
sea. 

Although preserving in the main, a general north-



38 PHYSICAL GEOGRAPHY A.ND GEOLOGY. 

north-westerly trend, the orographic features of this 
region are very complicated in detail. No existing 
map yet properly represents even the principal physi
cal outlines, and the impression gained by the traveller 
or explorer may well be one of confusion. Disregard
ing, however, all minor irregularities, two dominant 
mountain systems are discovered-the Rocky 1\Ioun
tains proper, on the east, and the Coast Range of 
British Columbia, on the west. 

The first of these, it has been proposed to name, 
from an orographic point of view, the '' Laramide 
Range," as it is essentially due to earth movements, 
occurring about the close of the Laramie period, and 
rocks of that age are included in its :flexures. 
Although not quite continuous (for there are several 
echelon-like breaks, in which one mountain-ridge 
assumes the dominance previously possessed by 
another), this range, beginning two or three degrees of 
latitude to the south of the 49th parallel, forms the 
eastern member of the Cordillera all the way to the 
Arctic Ocean, which it reaches not far to the west of the 
Mackenzie delta. It is chiefly composed of Palreozoic 
rocks, largely limestones, and where it has been closely 
studied is found to be affected by series of overthrust 
faults, parallel to its direction, of which the easternmost 
separates it from the area of the Cretaceous foot-hills. 
Here the older rocks have been thrust eastward for 
several miles over the much newer strata. The struc
ture has as yet been worked out in detail only along 
the line of the Bow River pass, by Mr. R. G. McCon
nell. In width, this range seldom exceeds sixty miles. 
The heights formerly attributed to some peaks appear 
to have been exaggerated, but many points in its 
southern part exceed 11,000 or 12,000 feet. 

The Coast Range of British Columbia constitutes 
the main western border of the Cordillera. Beginning 
near the estuary of the Fraser River, it runs uninter
ruptedly northward, with an average width of about. 
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lOO miles, for at least 900 miles, when it passes inland 
beyond the head o.f Lyn~ C~nal. This range is largely 
composed of gran1te, w1th 1nfolded masses of altered 
.Palmozoic strata. It is not, as a rule, so rurrged in 
outliue as the last, but its western side risincr ti'·om the 
sea, shows the full value of its elevation there while 
its main summits often exceed 8,000 or 9,000 feet. 
Several rivers rising in the plateau country to the ead
ward, flow completely across this range to the Pacific, 
where the lower parts of their valleys, as well as those 
of many streams originating in the mountains them
selves, in a submerged state constitute the remarkable 
system of fiords of Briti:h Columbia. Even in the 
arrangemeut of th~ islands adjacent to the coast, the 
further extension of these valleys and of others run
ning with the range, may be traced, the evidence being 
of great snbffirial erosion when the land previously 
stood at a higher stage. The cutting out of these deep 
valleys probably began in Eocene times, but \Yas 
renewed and greatly increased in the later Pliocene. 

Outside the Coast Range and in a partly sn brnerged 
condition, lies another range, of which Vancouver 
Island and the Queen Charlotte Islands are projecting 
ridges. This stands on the edge of the Continental 
plateau with the great depths of the Pacific beyond 
it. The rocks resemble those of the Coast Range 
but include also masses of Triassic and Cretaceous 
strata which have participated in its folding, while 
horizontal Miocene and Pliocene beds skirt some parts 
of the shores. 

In the inland portion of British Columbia, between 
the Coast and Rocky Mountain systems above particu
larly alluded to, are~ numero~s less importaut moun~ain 
ra.nges, which, while preserv1?g a general p~rallehsm 
in trend are much less contmuous. Thus, 1n tnwel
lintr we~tward by the line of the Canadian Pacific 
Railway, after descendinf[ from the Roc~y Mountain 
summit and crossing the Upper Columbia valley, the 



38 PHYSICAL GEOGRAPHY AND GEOLOGY. 

north-westerly trend, the orographic features of this 
region are very complicated in detail. No existing 
rn~p yet properly represents even the principal physi
cal outlines, and t.he impression gained by the traveller 
or explorer may well be one of confusion. Disregard
ing, however, all minor irregularities, two dominant 
mountain systems are discovered-the Rocky ~loun
tains proper, on the east, and the Coast Range of 
British Columbia, on the west. 

The first of these, it has been proposed to name, 
from an orographic point of view, the '' Laramide 
Range," as it is essentially due to earth movements, 
occurring about the close of the Laramie period, and 
rocks of that age are included in its :flexures. 
Although not quite continuous (for there are Reveral 
echelon-like breaks, in which one mountain-ridge 
assumes the dominance previously possessed by 
another), this range, beginning two or three degrees of 
latitude to the south of the 49th parallel, forms the 
eastern member of the Cordillera all the way to the 
Arctic Ocean, which it reaches not far to the west of the 
Mackenzie delta. It is chiefly composed of Palreozoic 
rocks, largely limestones, and where it has been closely 
studied is found to be affected by series of overthrust 
faults, parallel to its direction, of which the easternmost 
separates it from the area of the Cretaceous foot-hills. 
Here the older rocks have been thrust eastward for 
several miles over the much newer strata. The struc
ture has as yet been worked out in detail only along 
the line of the Bow River pass, by Mr. R. G. 1icCon
nell. In wi<ltb, this range seldom exceeds sixty miles. 
The heights formerly attributed to sorue peaks appear 
to have been exaggerated, but many points in its 
southern part exceed 11,000 or 12,000 feet. 

The Coast Range of British Columbia constitutes 
the main western border of the Cordillera. Beginning 
near the estuary of the Fraser River, it runs uninter
ruptedly northward, with an average width of about. 
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lOO miles, for at least 900 miles, when it passes inland 
beyond the head o! Lyn? C~nal. This range is largely 
composed of gran1te, w1th 1nfolded masses of altered 
.Palmozoic strata. It is not, as a rule, so rucrged in 
outliue as the last, but its western side risi11a l~om the 
sea, shows the full value of its elevation there while 
its main summits often exceed 8,000 or 9,000 feet. 
Several rivers rising in the plateau country to the ead
ward, flow completely across this range to the Pacific, 
where the lower parts of their valleys, as well as those 
of many streams originating in the mountains them
selves, in a submerged state constitute the remarkable 
system of fiords of Briti~h Columbia. Even in the 
arrangement of thP- islands adjacent to the coast, the 
further extension of these valleys and of others run
ning with the rauge, may be traced, the evidence being 
of great snbffirial erosion when the land previously 
stood at a higher stage. The cutting out of these deep 
valleys probably began in Eocene timeR, but was 
renewed and greatly increased in the later Pliocene. 

Outside the Coast Range and in a partly snbrnerged 
condition, lies another range, of which Vancouver 
Island and the Queen Charlotte Islands are projecting 
ridges. This stands on the edge of the Continental 
plateau with the great depths of the Pacific beyond 
it. The rocks resemble those of the Coast Range 
but include also masses of Triassic and Cretaceous 
strata which have participated in its folding, while 
horizontal Miocene and Pliocene beds skirt some parts 
of the shores. 

In the inland portion of British Columbia, between 
the Coast and Rocky Mountain systems above particu
larly alluded to, are numero~s less importaut moun~ain 
rnnge~, which, while preserv1?g a general p~rallehsm 
in trend are much less contmuous. Thus, 1n travel
lintr we~twarJ by the line of the Canadian Pacific 
Railway, after descendinf[ from the Roc~y Mountain 
summit and cro sing the Upper Columbia valley, the 
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Selkirk Range has to be surmounted. Beyond this, the 
Col urn bia on its southward return is again crossed, and 
the Gold Range is traversed by the Eagle Pass before 
entering the Interior Platean of British Colum bi~t, 
which occupies the space remaining between this and 
the Coast Range. The system of ranges lying immedi
ately to the west of the Rocky Mountains proper, not
withstanding its breaks and irregularities, is capable 
Df approximate definition and its components have been 
designaterl. collectively the Gold Ranges. Further 
north, it is represented by the Cariboo Mountains, in 
the mining district of the same name. The highest 
known snrnmit of this system is Mount Sir Donald, 
10,645 feet, one of the Selkirk Mountain~. 

This mountain system is believed to be the oldest in 
British Oolum bia. It comprises Archrean rocks with 
granites and a great thickness of older Palreozoic beds, 
much disturbed and altered. 

Tbe Interior Plateau constitute~ an important phys
ical feature. Near the International boundary it is 
terminated south ward by a coalescence of ~rather 
irregular mountains, and again, to the northward, it 
ends about latitude 55° 30' in another plexus of moun
tains without wide intervals. Its breadth between the 
margins of the Gold Ranges and the Coast Range is 
abont 100 miles, and its length is about 500 miles. It 
is convenient to speak of the country thu~ defined as 
a plateau, ber.ause of its difference, in the large, from 
the more lofty bordering mountains. It comprises the 
area of an early Tertiary denudation-plain (or pene
plain) which has subsequently been greatly modified by 
volcanic nccumulations of the Miocene, and by river
erosion while it stood at a considerable altitude, in the 
Pliocene; but its true character as a table-land is not 
Dbvious until some height has been gained above the 
lower valleys, where the eye can range along its level 
horizon-lines. It is highest to the southward, but most 
of the great valleys traversing it are less in elevation 
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than 3,000 feet above the sea. To the north, and par
ticular.ly in the ~icinitY, of the ~roup of large lnkes 
occurnng there, Its mam area Is less elevated than 
3,000 feet, m~king its average height abont 3,500 feet. 

Beyond th1s plateau to the north, the whole width 
of the Cordillera, ve~·y imperfectly explored as yet, ap
pears .to be mountamous as far as the 59th parallel 
of latitude, when the ranaes diverae or decline and in 

~ 0 ' 

the upper basin of the Yukon, rolling or nearly flat 
la~1d, .at mod~rate elevations, again begins to occupy 
wide Intervenmg tracts. 

As a whole, the area of the Cordillera in Canada may 
be described as forest-clad, but the growth of trees is 
more luxuriant on the weatern slopes of each of the 
dominant mountain ranges, in corre~ponclence with the 
greater precipitation occurring on these t:lopes. This 
is particularly the case in the coast region and on the 
seawar(l side of the Coast Range, where magnificent 
and dense forests of coniferous trees occupy almost 
the whole available surface. The Interior Plateau, 
however, constitutes the southern part of a notably 
dry belt, and includes wide stretches of open grass
covered hills and valleys, forming excellent cattle 
ranges. Further north, along the same belt, similar 
open country appears intermittently, but the forest 
invades the greater part of the region. It is only 
toward the Arctic coast, in relatively very high lati
tudes, that the barren Arctic tundra country begins, 
which, sweeping in wider .deve~opm:nt to the west-
wa.rd, occupies most of.the mtenor ot.Alaska. . 

\Vith certain exceptiOns, the farmmg land of Bnt
ish Columbia is confined to the valleys and tracts 
below 3,000 feet, by reason of t~e summer frosts o~cur
ring at greater heights .. There IS, however, a: conside~
able area of such land In the aggregate, w1th a s01l 
generally of grea.t fertility. In the southern valleys of 
the interior, irrigation is nece~sary for the growth of 
crops. 
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Selkirk Range has to be surmounted. Beyond this, the 
Columbia on its southward return is again crossed, and 
the Gold Range is traversed by the Eagle Pass before 
entering the Interior Platean of British Columbia, 
which occupies the space remaining between thi:::; and 
the Coast Range. The system of ranges lying immedi
ately to the west of the Rocky Mountains proper, not
withstanding its breaks and irregularities, is capable 
of approximate definition and its components have been 
designated collectively the Gold Ranges. Further 
north, it is represented by the Cariboo Mountains, in 
the mining district of the same name. The highest 
known summit of this system is Mount Sir Donald, 
10.645 feet, one of the Selkirk Mountain~. 

This mountain system is believed to be the oldest in 
British Columbia. It comprises Archrean rocks with 
granites and a great thickness of older Palreozoic beds, 
much disturbed and altered. 

The Interior Plateau constitutes an important phys
ical feature. Near the International boundary it is 
terminated south ward by a coalescence of ~rather 
irregular mountains, and again, to the north\vard, it 
ends about latitude 55° 30' in another plexus of moun
tains without wide intervals. Its breadth between the 
margins of the Gold Ranges and the Coast Range is 
abont 100 miles, and its length is about 500 miles. It 
is convenient to speak of the country thus defined as 
a plateau, be~ause of its difference, in the large, from 
the more lofty bordering mountains. It comprises the 
area of a,n early Tertiary denudation-plain (or pene
plain) which has subsequently been greatly modified by 
volcanic accumulations of the Miocene, and by river
erosion while it stood at a considerable altitude, in the 
Pliocene; but ib:: true character as a, table-land is not 
obvious until some height has been ga,ined above the 
lower valleys, where the eye can 1·ange along its level 
horizon-lines. It is highest to the southward, but most 
of the great valleys traversing it are less in elevation 
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than 3,000 feet above the sea. To the north, and par
ticularly in the vicinity of the a-roup of laro·e lnkes . th . n b occurntJg ere, Its main area is less ele\·ated than 
3,000 feet, making its average height abont 3,500 feet. 

Beyond this plateau to the north, the whole width 
of the Cordillera, very imperfectly explored as yet, ap
pears to be mountainous as far as the .59th parallel 
of latitude, \vhen the ranges diverge or decline, and in 
the upper basin of the Yukon, rolling or nearly flat 
land, at moderate elevations, again begins to occupy 
wide intervening tracts. 

As a whole, the area of the Cordillera in Canada may 
be described as forest-clad, but the growth of trees is 
more luxuriant on the weatern slopes of each of the 
dominant mountain ranges, in corre~pondence with the 
greater precipita,tion occurring on these ~lopes. This 
is particularly the case in the coast region and on the 
seaward side of the Coast Range, where magnificent 
and dense forests of coniferous trees occupy almost 
the whole available surface. The Interior Plateau, 
however, constitutes the southern part of a notably 
dry belt, and includes wide stretches of open grass
covered hills and valleys, forming excellent cattle 
rano-es. Further north, along the same belt, similar 
ope~ country appears intermittently, but the forest 
in vades the greater part of the region. It is only 
toward the Arctic coast, in relatively very high lati
tudes, that the barren Arctic tundra country begins, 
which, sweeping in wider development to the west
wa.rd, occupies most of the interior of Alaska. 

\Vith certain exceptions, the farming land of Brit
ish Columbia is confined to the vaJleys and tracts 
below 3,000 feet, by reason of the summer frosts occur
rino- at greater heights. There is, however, a consider
abl~ area of such land in the aggregate, with a soil 
generally of grea.t fertility. In the southern valleys of 
the interior, irrigation is nece:jsary for the growth of 
crops. 
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The geological structure of the Cordillera is extremely 
complicated, and it has as yet been studied in detail 
over limited tracts only. There have been no appro
priate terms of comparison for the formations met 
with, and these it has consequently been necessary 
to investigate independently by the light of first 
principle. The difficulty is increased by the abund
ance of rocks of volcanic origin referable to several 
distinct periods, resembling tho::;e of the Appalachian 
mountain region, though un a vastly greater scale, and 
like them, almost entirely devoid of organic remains. 
The recognition, early in their investigation, of the 
originally volcanic nature of a large part of the rocks, 
has rendered it possible, however, to understand the 
main geological features, which at first appeared to 
present an almost insoluble problem. 

Rocks referable to the Archrean obtain a considerable 
development in British Columbia, but it has not so 
far been found possible to recognize definitely the· 
Laurentian and Huronian systems. Where they have 
been noted and examined, chiefly in the Gold Ranges 
and Interior Plateau, they have been distinguished as 
the Shuswap series. They include rocks resembling 
the Fundamental Gneiss of the east in character and 
composition, together with crystalline limestones, 
quartzites and gneissic rocks like those of the Grenville 
series and evidently repre::;enting metamorphosed sedi
ments. At this distance from the typical develop
ments of the Laurentian and Huronian, it is not to be 
expected that any precise parallelism in mineral com
position and degree of alteration can be e~tablished, 
but that these rocks really are Archrean, has been 
determined by their unconformable infraposition to 
the lowest Palreozoic strata. 

Above the Shuswap series, in the Rocky Mountains, 
Gold Ranges and elRew here, is a great thickness of 
Cambrian strata, or of Palffiozoic rocks at present col
lectively classed under this system. Fossils referable 



G. M. DAWSON. 43 

to the Olenell'tiS zone, have been found about half-way 
down in these Htrata in the Rockv Mountains, but from 
the lower conformable mass o(beds, no recognizable 
organic forms have yet been obtained. A great thick
ness of contemporaneous volcanic material is generally 
includeLl in the Carnbrian. The Cambro-Silurian and 
Silurian, on the evidence in each case of a few charac
teristic fossils, are known to exist in the western part 
of the Rocky Mountains proper, and far to the north, 
on the Dea~e River (near lat. 60°) , an interesting 
Graptolitic fauna of Trenton age has been found. The 
Devoniau has not been distinctly recognized. 

In the Rocky Mountains, the Carboniferous is 
largely represented, chiefly by massive limestones, and 
the fossils found in these pass down to a stage which 
has been characterized as Devono-Carboniferous. No 
single trace of the flora of the Carboniferous period 
has yet been discovered in the western regions of 
Canada. In the Interior Plateau and along the coast, 
the Carboniferous consists below of Yolcanic accumu
lations and quartzites and above of limestones, some 
of which are largely foraminiferal and composed of 
Fusulina and Loftusia. 

The Triassic, in the southern part of the Rocky 
.Mountains proper, is represented by red sandstones, 
the deposits of an interior Mediterranean of the period. 
To the west and north, it becomes a marine formation, 
with peculiar fossils of the '' Alpine Trias" type, but 
over large area~ it consists almost entirely of contem
poraneous volcanic accumulations. 

In a few places jn the southern part of British 
Columbia, this formation appears (following the views 
of Prof. A. Hyatt on its fossils) to pass up into the 
J uras:::.ic; but the next important series of beds, 
succeedina a very great stratigraphical break, is the 
Cretaceo~~. Rocks of the Earlier Cretaceous (Koot
anie and Queen Charlotte hland formations) occur in 
places in the Rocky Mountains and throughout 
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British Columbia as far as the coast, also northward to 
the Porcupine River, between latitudes 67° and GS 0

, 

in the Yukon District. Newer Cretaceous rocks are 
developed particularly in Vancouver hland, where 
they constitute the productive coal measures. In the 
Crow's Nest Pass region and elsewhere in the Rocky 
Mountains, as well as in the Queen Charlotte Islands, 
the Earlier Cretaceous rocks contain abundance of 
good coal. All the strata of the Cretaceous period are 
more or le:-s tilted and folded, and are evidently prior 
in date to the last great orogenic movements of the 
Cordillera. Evidences of contemporaneous volcanic 
action are again abundant in some parts of the extent 
of the Cretaceous. 

Rocks referable to the Laramie or transition period 
between the Cretaceous and Tertiary, are found in the 
Yukon district and in the vicinity of the Fraser delta, 
holding lignite-coaL-; and numerous remains of plants. 
Beds assigned to the Oligocene and Miocene are also 
well developed in the southern part of the Interior 
Plateau of British Columhia, where the latter period 
has been an ep0ch of notable volcanic eruptions, pro
ducing both effusive and frao·mental rocks, but toward 
the close flooding large t1~cts with basaltic flows. 
Traces of similar volcanic activity, of the same date, are 
found in the Queen Charlotte Islands and in Vancouver 
Island. The Pliocene was chiefly a time of erosion, 
but deposits referred to this period are not entirely 
wanting. 

Until the completion of the Canadian Pacific trans
continental railway, the west coast of Canada was a 
remote region, accessible with difficulty; but long be
fore this, coal had been successfully mined in Van
couver Island, and in 1851:5 and succeeding years, the 
disco\·ery and working of placer gold deposits brought 
the then isolated colony of British Columbia into con
siderable prominence. From the time of the quarrel 
with Spain on the N ootka question, in 1790, little had 
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been heard of the region, which remained unprized 
and suffered naturally in consequence when the "Ore
gon" boundary was settled with the United States. 

The yield of alluvial gold reached its. nJ~L~imum in 
1863, and thereafter, as in all mining regious of this 
kind, began steadily to decline. But oflate yec.trs, and 
consequent on the introduction of mean. of communi
cation, a remarkable development has begun. The 
conditions in this disturbed region of the continent are 
so varied, that it is clifficult to name manv metallic 
minerals which do not occur in it; but silvei~, gold, lead 
and copper have already begun to be produced in im
p01'tant quantity where certaiD districts in its southern 
part have been prospected, while the placer mining of 
gold had extended very far to the north in the Yukon 
valley and to the border of Alaska. Coal mining has 
contint;ecl uninterruptedly since its first beginning, 
and the product is now exported to many countries on 
the Pacific seaboard, but more particularly to (;ali
fornia. 

The Cordilleran region of Canada is und.oubtedly 
destined to become one of the most important mining 
countries of the world, and probably before many 
years the value of its output _w~ll more t_han equal that 
of all other parts of the DominiOn corn bmecl. 

Glaciation of ·weste·rn Oanacla. Like the eastern 
part of Canada, the western has been largely affected 
by the events of the glacial _Period. Most of the 
superficial deposits can ~e explained _only_ Ly reference 
to this period, and to 1t also t~e d1verswn of many 
river and streams and other Important changes are 
due. It is not yet possible to give a connected account 
of these events which will meet with general agree
ment, but, as in the east, the main facts have already 
been made sufficiently plain. 

At an early time in the glacia~ perio~, the Cor~ill
era, standing probably at a relat1~ely h1gh elevatl_on, 
became covered by a confluent ICe-sheet, · extendmg 
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approximately from latitude 48° to latitude 63°, with 
a total length, at its maximum, of some 1,200 miles. 
The form of the surface prevented the ice from dis
charging in all directions like that of Greenland, and 
forced the bulk of the outflow to move south-eastward 
and north-westward, in conformity with the direction 
of the ruling mountain ranges, from a central neutral 
gathering-ground or neve, situated approximately be
tween the 55th and 59th parallels. The southward
moving portion of the great glacier filled the Interior 
Plateau of British Columbia, while its opposite extrem
ity in the main flowed into the Yukon basin. Smaller 
streams from the main mass undoubtedly crossed the 
Coast Range by transverse valleys, to reinforce second
ary, but large glaciers, which reached the sea to the 
south and north of Vancouver Island, while others 
extended through the Bow .River valley and similar 
depressions in the Rocky Mountains to the western 
margin of the Great Plains. 

This Cordilleran glacier, as shown by late observa
tions in the western part of the Great Plains, was the 
first to affect that region, and may perhaps prove 
to be the first notable ice-cap developed during the 
glacial period in North America. At a later time 
it became gradually very much reduced, but subse
quently, at least once, again extended to dimensions in 
some places approaching those first held by it. Rock 
striation and the transport of erratics, show that the 
southern part of the Cordilleran glacier, when at its 
maximum, passed uninterruptedly over projecting 
points between 6,000 and 7,000 feet in height above 
the sea. 

In the opinion of the writer, there is evidence such . 
as to render it probable that the first retreat of the 
Cordilleran glacier was contemporaneous with a de
pression of the Cordillera to the amount of 4,000 feet 
or more, enabling water at the level of the sea to reach 
such elevations on both sides of the Rocky Monr..tains. 
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?ubsequently, during the second spread of the glacier
ICe, the land is supposed to have risen ; and at a still 
later date, there is fairlv conclusive evidence to the 
effect that it stood about ~2,500 feet lower relatively to 
the sea than it now does. 

The above hypotheses are stated under all reserve 
and subject to further enquiry, but the main facts and 
the evidences of glaciation of a very pronounced type, 
rock-scoring, boulder-clay, moraines, terraces, kames 
and eskers are abundantly evident throughout the 
greater l)art of British Columbia and the Yukon dis
trict. 

In the area of the Great Plains, as above noted, the 
first recognized evidences of glacial conditions are those 
connected with the eastward spread of comparatively 
limited tongues of glacier-ice from the Rocky Moun
tains, and the deposit, on the western plains, of boulder
clay and rolled gravels attributed to what it has been 
proposed to name the Albertan stage. Subsequently, 
at least two more diRtinct boulder-clays, separated by 
important interglacial deposits, have been laid down 
over the whole western part of the Great Plains, ending 
above in silty, sandy and gravelly beds, with large 
scattered superficial errat.ics. In connection, doubtless, 
with one of these boulder-clavs, is the remarkable 
monument of the Glacial period known as the Missouri 
Coteau (crossed by the Canadian Pacific railway west 
of Parkbeg station), which may be regarded either as 
part of a continental moraine or as the marginal accu
mulation of an ice-laden sea. These later boulder-days 
differ from those of the Albertan stage in being largely 
composed of debris of the Laurentian and Huronian 
rocks and Palreozoic limestones found in places on the 
eastern side of the interior continental plain. The 
direction of transport of these erratics has Leen from 
the north-east or north-northeast. The manner of 
their carriaae and that of the deposition of the beds in 
wh' • theyo occur, is still a subject of discussion; but 
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there can be no doubt that great relative and absolute 
changes in elevation have occurred in the region, while 
terraces occurring at heights of 5,300 feet in the 
Porcupine Hills, near the base of the Rocky ~Iountains, 
show that that part of the plains at least was flooded 
to a corresp0ndiug height, which is practically identical 
with that previously found in the mountain region of 
British Columbia. To the "\Vriter there appears to be 
strong presumptive evidence that this water was in 
more or less direct communication with that of the sea, 
but other hypotheses have been advanced, and it remains 
for future investigation to determine that which may 
eventually prevail. It is with hesitation that we are 
prepared to admit great succeeding changes in level of 
large areas of the continent, but the alternative explan
ations, attributing as they must the most extraordinary 
effects to glacier-ice, seem to present at least equal diffi
culty. 
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PHYSICAL GEOGRAPHY AND GEOLOGY. 

1lHE Dominion of Canada embraces the northern 
half of the continent of North America, with its 

adjacent islands, including those of the Arctic Ocean 
between the 14lst meridian and Greenland, but exclu
sive of Alaska, in the extreme north-west, the island 
of Newfoundland, which still remains a separate Brit
ish colony, and the small islands of St. Pierre and 
Miquelon, retained by France. In order, therefore, to 
incluue the sister colony of Newfoundland. the general 
name, British North America must still be employed. 
The total area of Canada is estimated at about ;),574,-
980 square miles, of which the Arctic islands to the 
north of the continental land make about 309,000 
square miles. Thus, with Newfoundland (42,000 
square miles), the aggregate area of Britibh North 
America is 3,616,980 square miles. This area iR some
what larger than the United States (including Alaska), 
and not much less than all Europe. 

The form of the North American continent may be 
described as that of an isosceles triangle, of which 
the narrower part, pointing to the south, constitutes 
.Mexico, a wide central belt, the United States, while 
the broader base is the Dominion of Canada. The 
northern base-lille of the continental land lies approxi
mately on the seventieth parallel of north latitude, 
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but is broken into by the geographically important 
sea named Hudson Bay, 800 miles from north t? south, 
and some GOO miles in width. Historically, th1s great 
indentation of the northern land has been notable in 
connection with the exploration and trade of British 
North America, and it promises in the future, when 
modern means of communication have been adapted 
to the circumstances, again to become important. But 
the ruling physical features upon which the existence 
of Canada as a country ·depends, and about which its 
history has grown up, are, the proximity of thE' north
eastern part of the continent to Europe, and the exist
ence of a great waterway, the River St. Lawrence, 
running to the very centre of the continent, and ex
pi:mding there into the group of inland seas generally 
spoken of as the Great Lakes. The first of these made 
the landfall of Cabot in 1497 possible, the second led 
Carticr (in 1535) to the sites now occupied by the cities 
of Quebec and Montreal, and opened a route of explor
ation and commerce to subsequent explorers and traders 
of France, by which they overran much of the central 
and western country of North America before the col
onists of New England, further to the south, achieved a 
way across the Appalachian highlands which there 
barred their progress. 

The course of the St. Lawrence and the position 
of the Great Lakes may be regarded as being deter
nlined by the southern outline of the Laurentian 
plateau, composed of ancient crystalline rocks, which in 
U-shaped form surrounds the central depression of Hud
son Bay. Spreading widely in the Labrador peninsula, 
this tract of relatively high and generally rocky land, 
runs with narrower dimensions round the southern 
extremity of the bay, and thence is continued north
westw~rd to the Arctic Ocean. With one important 
exceptwn, that of the Ontario peninsula, which juts 
far to the south, the great river _and its reservoirs lie 
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along the southern edge of these highlands, while the 
Winnipeg sy~tem of lake~, Athabasca, Great Slave and 
Great Bear Lake~, occupy a very similar position on 
the outer rim of the north-western extension of the 
plateau. 

Suess has named thi~ plateau, composed of Archrean 
rocks, the "Canadian shield." In respect to form, it is 
the most important geological feature of the continent, 
for, under whatever name, it must be considered it:-; 
nuclear tract or "protaxis." About it the later sedi
ments, from Cam brian times to the present day, ha,ve 
been spread, their material being largely supplied by 
its waste, <J,nd against it or parallel to its main outlines, 
successive movements of the earth's crust have forced 
up the newer and now higher ranges of the Appalachian 
and the Cordilleran systems, while, so far as we are 
able now to determine, the ancient shield itself has 
remained comparatively unaltered and fixed. Follow
ing the trends of the south-east and south-west sides 
of the Laurentian highlands respectively, the Appala
chian mountains and those comprised in the western 
Cordillera converge to the south, embracing bet\veen 
them: to the south of the Great Lakes, the central 
plain of the continent, based upon comparatively un
disturbed and nearly horizontal strata, which it may 
reasonably be conjectured repose, at no very great 
depth below the surface, upon a now concealed southern 
extension of the original platform. But there is an 
important want of symmetry in these main m·ographic 
features, for, between the western edge of the Lam·en
tian highlands and the Corclilleran ranges, a \Vide tract 
of the central plain runs northward to the Arctic 
Ocean, constituting in its southern part, the great 
arable inland country of western Canada. 

From a physiographical and geological standpoint, 
the Canadian part of the continent may very naturally 
be regarded as composed of two great divisions-an 
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eastern and a western; the line between these begi~
nino· at the south near WinnipeO' on the centrallongi-

::, 
01 d f th tude, and runnir1g thence along the outer e ge o _e 

Laurentian plateau north-westward to the Arct~c 
Ocean. To the east of this line, while the surface IS 

generally broken and irregular, the relief is nearly 
everywhere comparc""Ltively low. The rocks are almost 
altogether referable to the Palreozoie systems or to 
systems older than these, and there is lit~le evid~nce 
of important chanO'e durino· the later D:eologica] perwds, 

b 0 '--' • 

beyond such as is incident to the gradual weanng 
away and denudation of very ancient highlands and 
mountain systems. 

To the west, the Mesozoic and Tertiary systems be
come importa11t. The entire spread of the great plains 
is floored by such rocks, and they occupy also a la.rge 
part of the western Cordilleran belt, although there 
mingled with important areas of much older rocks. 
At a late date, geologically, the Pacific Ocean has 
spread over nearly a1l this part of the continent. The 
vast orogenic changes which have resulted in excluding 
the sea from the region are comparatively recent; 
many of the mountain ranges of the Cordillera are 
rugged, new and lofty, and the processes of denuda
tion are still going on very rapidly, with rivers and 
streams flowing at high grades, and very far from that 
passive condition found where the drainage system 
has approximately reached the base-level of erosion. 

A two-fold division of the northern part of the con
tinent, of the kind above indicated althouah based 
upon fundamental facts in its geoldgical hi~tory, is, 
h.oweve~, much too ge~eral for the purposes of descrip
tion of Its several regwns as they present themselves 
to us to-day. The characteristically mountainous 
reg~on of the Cordillera, and that of the great central 
plau1, must be separately treated; while the great 
€astern division is not only larger than that of the 
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west, but, being in its southern portion the home of 
the greater part of the population, requires closer 
consideration. The boundaries of the several pro
vinces, resulting from circumstances of a more or less 
political kind, do not always correspond with the 
natural features, and cannot therefore be adopted as 
the be~t for purposes of geographical and geological 
description. Relying chiefly upon the physical and 
geological facts, we may therefore further subdivide 
the continental part of Canada as follows :-

(1.) The Acadian Region, including the Maritime 
Provinces of the Atlantic, with the silllilarly charac
terized south-eastern part of the Province of Quebec, 
bounded by a line running from the Strait of Belle 
Isle to the City cf Quebec, and thence to Lake Cham
plain. 

(2.) The Lowla·nds of the St. Law'tence Valley, ex
tending, with an irregular width, from the City of 
Quebec to Lake Huron, and including the Ontario 
peninsula. 

(3.) The Laurentian Platean, which, notwithstand
ing its vast area, may, from a physiographical point of 
view, be regarded as a unit. 

(4.) The lnte'tior Continental Plain, running with 
narrowing dimensions from the 49th parallel to the 
Arctic Ocean, and embracing part of Manitoba and 
the North- West Territorv. 

(5.) The Oordillera, o~ great mountain belt of the 
west, including the greater part of British Columbia 
and the whole of the Yt<kon district. 

Before entering upon the description of the several 
1·egions thus defined, something may be said of the 
drainage system of the northern part of the continent 
as a whole. Only the most general notice can be given 
to the rivers and lakes of Canada in a review so 
short as this must necessarily be, but no feature of 
the country is more important, whether historically 
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or geographically, than the great length and ~olume. of 
its principal watercourses, and the manner In wh1?h 
these interlock and penetrate almost .ever_Y part .of Its. 
area. Besides the St. Lawrence, with Its dramage 
basin of 530,000 square miles, to which a;llusion has 
already been made, there are three more nvers of t~e 
first class, of which the watersheds are wholly or 1n 
great part included by Canada. These are the Nelson, 
the Mackenzie and the Yukon. The :first-named reaches. 
Hudson Bay, bringing with it the waters of the 
Saskatchewan and other large and long rivers which 
drain a vast region in the centre of the continent. Its 
basin is estimated at 367,000 square miles. The 
Mackenzie, flowing into the Arctic Ocean, drains not 
only most of the northern part of the interior plain 
of the continent, but also considerable portions both of 
the Rocky Mountain region and the Laurentian plateau, 
with a basin of about 677,000 square miles. Next to 
the St. Lawrence, it is the longest river of Canada, 
being not less than 1,800 miles from its source to its 
mouth. The Yukon, discharging into the northern 
part of Behring Sea, unwaters a great tract of the 
northern part of the Cordilleran region comprised in 
Canada, besides flowing across the whole width of 
Alaska. 

It is only by contrast with these greatest rivers that 
many more are relegated to a second or third rank, as 
an examination of the map will show. It will also be 
apparent that much the larger part of the country lies 
on the northern slope of the continent, regarded as a 
whole, and that the remainder is divided between the 
Atlantic and Pacific sides, but an inconsiderable reo·ion 
being tributary to the southward-flowing sy~tem ol the 
:Missouri and its branches. 

!t may be useful, in this connection, to state the 
hmghts of a few of the larger lakes, as ruling features. 
in physical geography. The Great Lakes, although 
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they stand at four levels, in reality occupy only two 
distinct stages, separated by the Niagara Falh:;, Below 
this cataract is Lake Ontario, 247 feet, above it Lake 
Erie, 573 feet, Lakes H uron and Michigan, 581 feet, 
and Lake Superior, 602 feet. 

Further to the west and north-west are, Lake of the 
Woods, 1,062 feet, Lake Winnipeg, 710 feet, Lakes 
Manitoba and Winnipegosis, 810 and 830 feet, respec
tively, Athabasca Lake, 690 feet, Great Slave Lake, 
about 520 feet, and Great Bear Lake, about 340 feet. 
Each of these lakes marks the lowest level of large 
tracts of adjacent land. 

The .Acadian Region, regarded as a whole, forms 
the north-eastward continuation of the Appalachian 
mountain Rystem. This mountain system, beginning 
not far from the Gulf of Mexico, gives form to the 
eastern coast of the United States, from which it is 
never far distant. In Vermont and New Hamp
shire, it is represented by the Green and White Moun
tains, and its main line runs on, though with much 
decreased elevation, through the south-eastern part of 
the Province of Quebec, under the name of the N otre
Dame Mountains. Not far below the City of Quebec 
it approaches the St. Lawrence, and thence continues 
parallel with that river and its great estuary, all the 
way to Gaspe, on the open gulf. In the Gaspe penin
sula it is known as the Shickshock Mountains. Con
siderable parts of these mountains rise well above 3,000 
feet, but the N otre-Dame range seldom exceeds 
1,000 or 1,500 feet, and its elevations resemble rolling 
and broken hills and ridges, rather than mountains 
properly so called. The whole length of this main 
continuation of the Appalachian system in Canada is 
about 500 miles. 

Subordinate and less continuous elevations; nearly 
parallel to the main range thus outlined, occur in New 
Brunswick, chiefly along two lines, one of which strikes 
the Baie des Chaleurs below its head, the other, some-
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what divergent in direction to the eastwnrd, bordering 
the southern shore of the province along the Bay of 
F undy. The rocks of all these ranges are in the main 
older than those of the Carboniferous system, and be
tween the two last-mentim;.ed ridges, in New Bruns
wick, lies a broad triangular area of nearly horizontal 
beds referable to the Carboniferous formation. Besides 
this large level area, there are many others of lesser size 
and numerous large valleys, comprised in \Y hat has 
been designated the Acadian region, in Que bee and 
New Brunswick. These often afford excellent arable 
land, or support valuable forests. The character of 
the soil varies greatly, chiefly in conformity with that 
of the subj acent rocks; but it has also been considerably 
affected, as in almost all parts of Canada, by the nature 
and amount of the deposits due to the glacial period. 

Though lying at some distance to the south-eastward 
of the main line, the peninsula of Nova Scotia may 
best be regarded as a member of the Appalachian sys
tem of uplifts, with which it is para.llel. Its elevation 
nowhere exceeds 1,200 feet, and is in general very 
much less. A broad ra.nge of broken hills and uplands 
extends along the Atlantic coast of the province and 
into the island of Cape Breton. The Cobeqnid Hills 
are next in importance to this, running to the north 
of that arm of the Bay of Fundy known a .;; Minas 
Basin, and joining the last at an angle, near the middle 
of the province. The Atlantic coast range is chiefly 
compo~ed of old Cambrian· rocks and granites, with 
little land of agricultural value, but rich in o-old
bearing veins, which occur in all parts of its le~ath. 
\Vith the disturbed area of the Cobequids, rock~ as 
new as the Devonian are largely involved. The be t 
arable lands of Nova Scotia are situated towards the 
Bay of Fundy, and along the northern side of the 
peninsula generally. Here also, and in Cape Breton 
the important coal-fields occur. ' 

In the general and inclusive sense in which the 
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term "Acaclian region" has been employed, this has 
thus a width of about 3.50 miles, between the outer 
coasts of K ova Scotia and the St. Lawrence estuary. 
Followed to the south-eastward, this belt of country 
em brace:-:; the New England State~ and part of ~ ew 
York, all with very similar physical characters. In 
the opposite direction it is interrupted by the Gn lf of 
St. Lawr.encc, but reappears in the great island of New
foundland, still preserving most of its characteristic 
features, although somewhat modified in appearances 
by differing climatic condition'3. Throughout this 
region, including N ewfoundlanrl, the geological struc
ture is alike, the formations represented are nearly the 
same, and, both in composition and from a palmonto
logical stanopoint, they often resemble those of the 
opposite side of the Atlantic more closely than they do 
those of other parts of North America. • 

Before speaking of the geological features of the 
Acadian region in Canada, two exceptional areas 
within its lim!ts may be referred to. In the semi
circular hay formed by the coasts of New Brunswick 
and NoYa Scotia, separated from the mainland by 
Northumberland Strait, is Prince Edward Islan(l, a 
province by itself, although not much more than 2,000 
square miles in area. This lies opposite the Carboni
ferous and Permo-Carboniferous lowlands of ea~Jtern 
New Brunswick and northern Nova Scotia, and con
sists entirel v of undisturbed ann unaltered Permo
Carbonifero~Is and Triassic red sandstones and shales. 
Characteristic fossils of both formations ha.ve been 
found, but the circumstances render it difficult to draw 
a line between them. The surface of the island is for 
the most part fertile and highly cultivat~~d, nowhere 
exceeding 500 feet above the level of the sea. 

The second area of an exceptional character, is that 
of the island of Anticosti, lying in the wide estuary of 
the St. Lawrence, and 140 miles in length. This again 
-<:onsists of nearly fiat-lying rocks, chiefly of the 
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Silurian with some of Oambro-Silurian or Ordovician 
age (Hud~on River) along its northern ~ide. The 
island evidently represents part of a submerged and 
undisturbed Cambro-Silurian and Silurian tract of the 
northern part of the Gulf of St. Lawrence, the rocks of 
which differ in some respects from their representatives 
further to the west. The iHland is generally wooded, 
and is at present very scantily inhabited. 

The geological ~cale is well represented in Nova 
Scotia and New Brunswick, from the Arch man to 
the Trias~ic, but thereafter ensues a long gap, during 
which no deposit~ appear to have been formed, pro
bably because the area in question then existed as 
land, exposed to denuding agencies alone. Closing 
this unrepresented lapse of time we find only the clays 
and sands referable to the glacial period, with still 
more recent deposits, such as those of the fertile marsh 
lands of the .Bay of Fundy. 

With the exception of the flat-lying tract~ between 
the several axes of elevation the wide Carboniferous 
area in New Brunswick and marginal developments 
of rocks of the same age along the northern coast of 
Nova Scotia and in Cape Breton, the region must be 
considered as one of exceptional geological disturbance 
and complexity, which, notwithstanding the large 
amount of investigation it has received, is still but 
imperfectly understood. One cause of difficulty lies 
in the e~-istence, at several horizons, of thick masses of 
tratn, composed of ancient volcanic materia.ls, generally 

wi bout organic remains. This is a character common 
t the rocl~-formations of most parts of the A ppala
hian reO'ion of North America, which .has b~e:r: at many 
im :: the theatre of great volcanic activity. The 

mT"'nc of similar rocks in the south-eastern part of 
th ~roYitlC of Quebec has been the cause of much of 
th un ..:rtainty attaching to the understanding of the 

u l ' group" there. 
r1 h r 'gion i. not a typical one for the Archcean 
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rocks, but areas of crystalline schists referable to this 
time occur. Most of these have so far been mapped 
simply as pre-Cambrian, for no ~eparation into groups 
has yet been effected. A large tract of the kind occu
pies tbe northern part of Cape Breton. In the southern 
highlands of New Brunswick, particularly in the vicin
ity of the city of St. John, the Archrean is better char
acterized and bears a resemblance, almost amounting to 
identity, with the typical · developments of these rocks 
in Quebec and Ontario. A Lower La.urentian series 
comparable with the "Fundamental gneiss" is found, 
with an upper series composed of crystalline limestones, 
quartzites, etc., like the Grenville series. Newer than 
these is a mass of strata composed chiefly of volcanic 
materials, breccias or agglomerates, greenstones and 
felsites, which is referred to the Huronian system. 
Further areas of the same kind occur in central New 
Brunswick. 

Forming the backbone of the peninsula of Nova 
Scotia and bordering its whole Atlantic coast, is a 
belt characterized by granitic masses and old stratified 
rocks assigned to the Lower Cambrian. This belt is 
wjdest in the south-west part of the province and 
narrows gradually in the opposite direction. The 
granites ctate from about the Devonian period, and it 
was probably in connection with their intrusion that 
the bedded rocks were thrown into the great series of 
parallel, sharp flexures, in which they now lie and 
which bear so intimate a relation to the systems of gold
bearing veins. The disturbances incident to this 
period are, in fact, those which have chiefly given form 
to the Maritime Provinces. All the older rocks are 
involved in them, while those of the Carboniferous 
remain comparatively unaffected. 

These Cambrian rocks consist of a lower quartzite 
SE;ries and an upper clay-slate or argillite series, the 
latter generally dark in colour. It must be added that 
no really characteristic fossils have yet been obtained 
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from these gold-bearing rocks. Distinctive Cam brian 
faunas have been found only in a few plac~s in Cape 
Breton. 

In the vicinity of St. John, New Brunswick, a re
markably interesting and complete section of Cambrian 
rocks, \Vell characterized by fossils, occurs. This may 
now be regarded as typical for the eastern part of 
Canada and .Mr. G. F . .Matthew, to whom its elabora
tion is chiefly due, remarks particularly the resemb
lance of the fauna to that found in rocks of the same 
age around the Baltic sea, rather than to that of tbe 
interior of North America. In time, the series run::~ 
from the Etcheminian (older than the Olenr:,llus zone) 
to the highest Uambrian. 

Rocks of Camhro-Silurian (Ordovician) age have 
also been determined in tbc locality just referred to, 
and sparingly in other parts of New Brunswick. In 
Nova Scotia, the only fossils of the kind come from a 
single place in Cape Breton, but considerable areas 
supposed to be of this age, chiefly composed of volcanic 
materials, occur in other parts of the province. 

Silurian (Upper Silurian) rocks, are widely spread in 
northern Ne\v Brunswick, a,nd in adjacent portions of 
Quebec, occupying the greater part of the area which 
drains to the Baie des Ohaleurs. They recur in the 
southern part of New Brunswick and in the northern 
part of Nova Scotia, and although comprising lime
stones, sanchtones and shales, are often greatly inter
mixed with contemporaneous volcanic materials, indi
cating, it will be observed, a third important volcanic 
interlude in the history of this part of the continent. 
InN ov:l Sco~ia, i~portant bedded ~ron ore~ (hromatite) 
appear m thu, senes. The geological honzons repre
sented, as compared with those of the New York 
scale, range from the Olinton to the Lower Helderberg. 

In the rocks of Devonian age, occurring in that por
tion of the Appalachian region covered Ly Nova Scotia 
New Et unswic·k, the Gaspe peninstda of Quebec, and 
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a part of the adjacent State of Maine, a remarkably 
full representation of the flora of that ancient period 
is found, from which more than ·125 species of land 
plants have been catalogued by Sir J. \V m. Dawson; 
while at Scaumenac, on the Baie des Chaleurs, rocks of 
this age have yielded many interesting 6sh remains, 
investigated by Mr. J. F. Whiteave~', which com
pare dosely with those of the Old Red Sandstone. 
Further west, in beJs of the same period in Ontario 
and New York, the fossils are chiefly marine molluscs, 
with comparatively little evidence of the existence of 
adjacent land. The lower part of thf:l Devonian of the 
Maritime Provinces holds a similar fauna, and contains 
in Nova Scotia bedded fossiliferous iron ores. The geo
graphical extent of the Devonian rocks in Nova Scotia 
andN ew Brunswick is comparatively limited, but in the 
Gaspe peninsula of Quebec it becomes somewhat im
portant. 

The Carboniferous system, both from its extent and 
because of its economic value, must be considered as 
one of the most important features of Nova Scotia and 
N e\v Brunswick, although there is reason to believe 
that much larger tracts of this formation still lie 
beneath the waters of the Gulf of St. Lawrence and 
the Atlantic. Its total thickness is, in some parts 
of Nova Scotia, estimaterl at 1G,OOO feet, but it is very 
irregular in this respect and over the greater part 
of New Brunswick is comparatively thin. At the 
Joggin., on the north arm of the Bay of Fundy, 
is a remarkable continuous section showing 14,570 
feet of strata, including more than seventy seams of 
coal, which has been made the subject of investigation 
by Logan, Lyell, and Sir J. \Vm. Dawson. From beds 
in this section numerous specimens of a land-inhabiting 
reptilian fanna have been described. The flora of the 
period is well represented in many place~, particularly 
in Nova Scntia, and includes that of several distinct 
stages, beginning with the Horton group at the base 
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from these gold-bearing rocks. Distinctive Cam brian 
faunas have been found only in a few plac~s in Cape 
Breton. 

In the vicinity of St. J olm, New Brunswick, a re
markably interesting and complete section of Cambrian 
rocks, ·well characterized by fossils, occurs. This may 
now be regarded as typical for the eastern part of 
Canada and Mr. G. F . . Matthew, to whom its elabora
tion is chiefly due, remarks particularly the resemb
lance of the fauna to that found in rocks of the same 
age around the Baltic sea, rather than to that of tbe 
interior of North America. In time, the series run~ 
from the Etcheminian (older than the Olenr:,llus zone) 
to the highest Cam Lrian. 

Rocks of Camhro-Silurian (Ordovician) age have 
also been determined in the locality just referred to, 
and sparingly in other parts of New Brumnvick. In 
Nova Scotia, the only fossils of the kind come from a 
single place in Cape Breton, but considerable areas 
supposed to be of this age, chiefly composed of volcanic 
materials, occur in other parts of the province. 

Silurian (Upper Silurian) rocks, are \videly spread in 
northern New Brunswick, and in adjacent portions of 
Quebec, occupying the greater part of the area which 
drains to the .Baie des Chaleurs. They recur in the 
southern part of New Brunswick and in the northern 
part of Nova Scotia, and although comprising lime
stones, sanchtones and shales, are often greatly inter
mixed with contemporaneous volcanic materials, indi
cating, it will be observed, a third important volcanic 
interlude iu the history of this part of the continent. 
InN ova Scotia, important bedded iron ores (hrnmatite) 
appear in this series. The geological horizons repre
sented, as compared with those of the New York 
scale, range from the Clinton to the Lower Helderbero·. 

In the roeks of Devonian age, occurring in that po~
tion of the Appalachian region covered Ly Nova Scotia 
New Bt unswi('k, the Gaspe peninsula of Quebec, and 
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a part of the adjacent State of Maine, a remarkably 
full representation of the flora of that ancient period 
is found, from which more than ·125 species of land 
plants have been catalogued by Sir J. \\ ... m. Dawson; 
while at Scaumenac, on the Baie des Chaleurs, rocks of 
this age have yielded many interesting fish remains, 
investigated by Mr. J. F. Whiteave!-', which com
pare do. ely with those of the Old Red Sandstone. 
Further west, in beJs of the same period in Ontario 
and New York, the fossils are chiefly marine molluscs, 
with comparatively little evidence of the existence of 
adjacent land. The lower part of tht:: Devonian of the 
Maritime Provinces holds a similar fauna, and contains 
in Nova Scotia bedded fossiliferous iron ores. The geo
graphical extent of the Devonian rocks in Nova Scotia 
andN ew Brunswick is comparatively limited, but in the 
Ga 'pe peninsula of Quebec it becomes somewhat im
portant. 

The Carboniferous system, both from its extent and 
because of its economic value, must be considered as 
one of the most important feature::l of Nova Scotia and 
New Brunswick, although there is reason to belieYe 
that much larger tracts of this formation still lie 
beneath the waters of the Gulf of St. Lawrence and 
the Atlantic. Its total thickness is, in some parts 
ofNova Scotia, estimated at 1G,OOO feet, but it is very 
irregular in this respect and over the greater part 
of New Brunswick is comparatively thin. At the 
Joggins, on the north arm of the Bay of Funcly, 
is a remarkable continuous section ::;bowing 14,570 
feet of strata, including more than seventy seams of 
coal, which has been made the subject of investigation 
by Logan, Lyell, and Sir J. \Vm. Dawson. From beds 
in this section numerous specimens of a land-inhabiting 
reptilian fauna have been described. The flora of the 
period is well represented in many place:'l, particularly 
in Nova Scntia, and includes that of several distinct 
stages, beginning with the Horton group at the base 
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(comparable with the "calciferous sandstone" of Scot
land and the lower part of the sub-Carboniferous of 
Ohio, Tennessee and West Virginia,) and at the top 
containing so many forms referable to the Permian, 
that the name Permo-Carboniferous has been applied 
to this part of the section. 

Several local unconformities have been determined 
in different parts of this great succession of beds. With 
the marine limestones, important deposits of gypsum 
are found. The workable coal-seams occur in what is 
called the Middle Carboniferous, and some of these, in 
the Pictou district, are of unusual thickness. Coal 
mining is actively in progress in Cumberland and 
Pictou counties and in Cape Breton, the total annual 
output being between two and three million tons. In 
New Brunswick, the productive area for coal appears 
to be small, and the seams so far found are of incon
siderable thickness. 

To complete this very brief review of the geology 
of what has been called, broadly, the Acadian l'egion 
of eastern Canada, it now only remains to add a few 
words concerning that main line of uplift and dis
turbance, the course of which was first traced through 
the Province of Quebec, from the vicinity of Lake 
Champlain to Gaspe. This structurally complicated 
belt of country has been the subject of much contro
versy, and possesses now a literature of its own. It is 
bounded to the north-westward by an important dislo
cation or break, known as the St. Lawrence and 
Champlain fault, which may be traced from Lake 
Champlain to Quebec City, and thence follow.~ the 
estuary of the St. Lawrence, probably running to the 
south of Anticosti. To the west of this line are the 
:flat-lying Cambro-Silurian strata of the St. Lawrence 
plain, chiefly limestones, and doubtless resting upon a 
strong shelf of the Laurentian nucleus at no o-reat 
depth. Against this stable edge, the eastern strata 
have been folded, faulted and ridged up by the iorces 



G. M. DA. WSON. 17 

which produced the Appalachian range. "\Vere this 
all, a careful study of the beds on the two sides of the 
line wculcl readily show their identity; but, it appears, 
that previous to the great epoch of disturbance the 
original physical conditions themselves differed. To 
the west, a sheltered sea came into existence about the 
close of the Cambrian period, in which Cambro
Siluriarr strata, in large part limestones, were 
laid down. To the east, sedimentation began much 
earlier, and the circumstances of deposition were dif
ferent and more varied. Even the animal life present 
in the two districts was largely dissimilar at the same 
period, probably as a result of different temperatures 
in the sea water. Thus it was not until much study 
and thought had been given to the problem that Logan 
was enabled to affirm the equivalency of a great part 
of the strata on the two sides of the St. Lawrence and 
Champln.in fault. To those on the east, differing in 
compo~ition and fauna from the rocks of the typical 
New York section, he applied the name ''Quebec 
group.': Regarded as a local name attached to the 
Atlantic type of the lower members of the Ordovician, 
and distinguishing these from rocks of the same date 
deposited upon the Continental plateau, this term may 
still be employed with advantage, expressing as it 
does a most important fact. Subsequent investigations 
have shown, however, that in the ridging up of this 
part of the Appalachian region, not only are ~ome 
very olcl Cambrian rocks brought to the surface, but 
conside1·able areas of crystalline schists which are 
evidently pre-Cambrian, and very possibly referable to 
the Huronian. These were originalJy induded in the 
"Quebec Group," under mistaken idea::; of meta
morphism, but their elimination from it, now rendered 
possible, does not detract from the merit of the originRl 
discovery, nor does it impair the value of the term 
"Quebec group," as a descriptive one, if properly 
limited. 

2 
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In this fo lded and disturbed region of south-eastern 
Quebec, copper ores, asbestos and chromic iron are 
.amono· the more important minerals of value. Silurian 

0 • l rocks and some of Devonian age rest In p aces uncon-
forrnably upon the older corrugations. 

Some facts respecting the glacial deposits of ~he 
Appalachian region are given on a later page, w1th 
general statements relating to this period in eastern 
Canada. 

Lowlands of the St. Lawrence V alley. The tract of 
country which it is found convenient to include under 
this name, comprises but a small part of the hydro
graphic basin o£ the great river, which in all is about 
530,000 square miles in extent. Nor is it altogether 
uninterrupted, although clearly enough defined in a 
general way by the edge of the Laurentian plateau on 
the north, the Appalachian highlands to the south
east, and on the Houth, further west, by the line of the 
St. Lawrence River and the lower members of the sys
tem of the Great Lakes. It mav be described as extend
ing from a short distance belo~ the city of Quebec to 
Lake Huron, with a length of over 600 miles and an 
area of more than 35,000 square miles, ali of which 
may be regarded as fertile arable land-the o-reatest 
connected spread of such land in eastern Ca.nad~. 

These lowlands are based upon nearly horizontal 
strata, ranging in age from the latest Cam1rian (Pots
dam sandstone) to the Devonian. On a geological map 
its limits are readily observable; hut in order to un
derstand its character, it is necessary to consider it 
somewhat more clearly, and under such scrutiny it is 
found to break up naturally into three parts. The 
first of these is divided between the Provinces of Que
bec and Ontario, running west along the St. Lawrence 
and its great tributary the Ottawa somewhat beyond 
the 76th meridian, or to a north-and-south line drawn 
about twenty-five miles west of the city of Ottawa. 
It is here interrupted by a projecting, but not bold, 
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spur of the Laurentian plateau, which crosses the St. 
Lawrence at the lower end of Lake Ontario, forming 
there the Thousand Islands, and runs southward to 
join the large Archrean tract of the Adirondacks in the 
State of New York. This Eastern division, with an 
area of 11,400 square miles, constitutes what may be 
called the St. Lawrence plain proper, parts of which 
were among the first of those occupied by the early 
French settlers. Much of its surface is almost absol
utelv level, and it nowhere exceeds a few hundred 
feetvin elevation above the sea, although a few bold 
trappean hills stand out in an irregular line, with 
heights of 500 to 1,800 feet. ~iount Royal, at Mon
treal, is one of these, and from it all the others are in 
sight, while the Laurentian highlands may also be seen 
thirty miles to the north, and to the southward the 
Green Mountains and Adironclacks, forming the bound
ary of the plain in that direction, are apparent on a 
clear day. 

Beyond the projecting spur of ancient crystalline 
rocks above referred to, from the lower end of Lake 

' Ontario, near Kingston, to Georgian Bay of Lake Hur
on, the southern edge of the Laurentian plateau runs 
nearly due west, with a slightly sinuous line, for 200 
miles. Between this edge anfl Lake Ontario on the 
south, lies a second great tract of plain, the lowest 
parts of which may be considered as level with Lake 
Ontario (~47 feet) bnt of which no part exceeds 1,000 
feet above the sea. This plain is naturally boundP-d to 
the south and west by the rather bold escarpment of 
the Niagara limestone, which, after giving rise to the 
Falls of Niagara between Lakes Ontario anJ Erie, runs 
across this part of the Province of Ontario to Lake 
Huron, forming there a long projecting point and con
tinuing still further west, in the chain of the Manitou
lin Islands. The city of Hamilton lies close under a 
part of this escarpment. The area of this second tract 
of plain is about 9,700 square miles. It is scarcely 
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more varied in its surface than that to the eastward, 
and most of its extent is a fertile farming country. 

The third and last subdivision of the lowlands of 
the St. Lawrence valley, is an area of triangular form 
included between the Niagara escarpment and Lakes 
Erie and Huron. This constitutes what is generally 
known as the Ontario peninsula, and its south-west
ern extremity touches the 42nd parallel, the latitude 
of Rome. The area of the Ontario peninsula is 14,200 
square miles, and both in soil and climate it is singu
larly favored. Grapes; peaches and Indian corn, or 
maize, are staple crops in many districts. To the 
north, some parts of this tract are high and bold, but 
most of its surface varies from 500 to 1,000 feet above 
the sea. 

The geological features of the lowlands of the St. 
Lawrence valley are comparatively simple. The roeks 
flooring the region lie either horizontally or at very low 
angles of inclination upon the spreading base of the 
Archffian mass to the northward, the crystalline rocks 
of which have frequently been met with in deep bor
ings. The formations represented correspond closely 
with those of the New York section, which had been 
rendered typical by the researches of James Hall and 
his colleagues, before any definite examination of 
the geology of Canada was begun. Hall's nomen
clature has heen adopted for the series, which, beo·in
ning with the Potsdam sandstones, continues up;ard 
without any marked break, to the Chemung or Later 
Devonian. 

In the first or eastern subdivision of this reO'ion the 
Potsdam sandstone, alth~ugh stri~tly speaki~g r~fer
able to the Upper Cambnan, physically considered is 
really the basal arenaceous and conglomeritic member 
of the Cambro-Silurian (Ordovician) series which fol
lows. The several members of the Cambro-Silurian 
occupy. almost the entire surfa.ce, diversified merely by 
a few hght ::;tructural undulations, which to the south 
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and east of Lake St. Peter result in the introduction 
of some higher beds that are referred, although with 
some doubt, to the .Silurian. Fossils referable to this 
period are also found associated with a small patch of 
volcanic breccia on St. Helen's Island, opposite Mon
treal. This is probably connected with the adjacent 
igneous mass of Mount Royal, and by it the age of 
this mass, as well as that of the other similar promin
ent points of the same character in the vicinity, is 
pretty definitely fixed as latest Silurian or Lower 
Devonian. It would in fact appear that these igneous 
masses represent the necks of ancient volcanic erup
tions, which have since been subjected to prolonged 
denudation. In their ,·icinity the sedimentary rocks 
are shattered and disturbed and traversed in all direc
tions by trap dykes. Basic rocks (theralite, etc.,) to
gether with nepheline-syenites are characteristic. 

Passing to the second, or central subdivision, to the 
west of Kingston, the Cambro-Silurian formations just 
r('ferred to are found to be repeated, in ascending or
der, along the north shore of Lake Ontario, with very 
similar characters and equally undisturbed. The 
Trenton limestone occupies the greatest area, extend
ing in a wide belt to Georgian Bay of Lake Huron. 
Above this lie the Utica shales, and over these the 
Hudson River formation, upon which Toronto is situ
ated. This is the highest member of the Cam bro-Sil
urian, but the plain also overlaps the lower members 
of the succeeding Silurian system irregularly, finding 
its natural boundary, from a physical point of view, 
only at the massive outcrop of the Niagara limestone. 

The course of the escarpment produced by this out
crop has already been traced; above it and to the 
south-west, lies the higher plain generally known as 
the Ontario p('ninsula, constituting the third sub
division of the St. Lawrence lowlands. More than 
.half of the area of this peninsula is occupied by De
vonian rocks, which succeed the Silurian regularly in 
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ascending order, the highest beds being met with in. 
the extreme south-west of Ontario, beyond which, they 
are soon followed by the Carboniferous basin of ~he 
Michigan peninsula. The Silurian and Devo?1an 
strata are afl'ected only by slight and low undulatwns, 
but these are important in connection with the ex
ploitation of the oil nnd gas of the region. 

In the two eastern subdivisions of the lowlandrs of 
the St. Lawrence valley, with the exception of struct
ural materials, such as stone, lime and clay, minerals 
of economic value are scarcelv found; but in the third 
or westernmost subdivision, in addition to these, gyp
sum, salt, petroleum and natural gas have become im
portant products. The gypsum and salt are derived 
from the Onondaga formation of the Silurian. The 
salt is obtained in the form of brine, from deep wells, 
but beds of rock-salt are known to occur at consider
able depths. At Goderich, two beds of Yery pure salt 
have been proved by boring to ex1st at a depth slight
ly exceed1ng 1,000 feet, with an aggregate thickness of 
over 60 feet. Petroleum is chiefly derived from the 
Corniferous limestone of the Devonian, and natural gas 
is obtained from several horizons both in !:,he Devonian 
and Silurian. 

The La1trentian Plateau. The great region thus 
named, composed of very ancient crystalline rocks, has 
an area of over 2,000,000 square miles, or more than 
one-half that of the entire Dominion of Canada. In a 
horse-shoe-like form, open to the north, it surrounds 
three sides of the comparatively shallow sea known as 
Hudson Bay. Its southern part is divided between 
the Provinces of Quebec and Ontario, its eastern side 
expanding into the Labrador peninsula, while the 
western runs, with narrower dimensions to the 
Arctic Sea, west of the great bay. ' 

In geographical extent it is t~us. very important, 
although somewhat monotonous m 1ts physical and 
geological features. It contributes little to the fertile 
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areas of the country in proportion to its size, but in 
the aggregate, comprises a considerable amount of land 
which is either cultivated or susceptible of cultivation. 
Else·where, in its southern parts, it carries forests of great 
value, and its mineral resources are already known in 
some places to be very im}JOrtant. It constitutes, 
moreover, a gathering ground for many large and 
almost innumerable small rivers and streams, which, in 
the sources of power they offer in their descent to the 
lower adjacent levels, are likely to prove, in the near 
future, of greater and more permanent value to the 
industrieR of the country than an extensive coal field. 
Particularly notable from this point of view is the 
long series of available water powers which runs from. 
the Strait of Belle Isle nearly to the head of Lake 
Superior, coincident with the southern border of the 
plateau. 

Although it is appropriate to describe this region as 
a plateau or table-land, such terms, it must be under
stood, are applicable only in a very general way. Its 
average elevation of about 1,500 feet is notably greater 
than that of the adjacent lands, and is maintained with 
considerable regularity, but its surface is nearly every
where hummocky or undulating. Away from its 
borders, the streams draining it are, as a rule, extremely 
irregular and tortuous, flowing from lake to lake in 
almost every direction; but assuming more direct and 
rapid courses in deeply cut valleys as they eventually 
leave it. 1\Iany of the surface features are of very 
great antiquity, 1\1r. Low's observations in Labrador 
going to show that the larger valleys there existed 
much in their present form before the Cambrian period. 

The average height of the central parts of the 
Labrador peninsula is about 1,700 feet, and the most 
of Hs drainage is divided between Hudson Bay, Ungava 
Bay and the Atlantic coast, the main watershed lying 
not very far to the north of the St. Lawrence estuary 
and gulf. Along the Atlantic coast, to the north of 
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Hamilton Inlet, the region assumes a really mountain
ous character, numerous elevations attaining 3,000 feet, 
and some as much as 5,000 or 6,000 feet. These are 
the highest known points connected with an.J: part ?f 
the Laurentian region, and are quite exceptiOnal In 
character. The same high range is continued to the 
north of Hudson Strait in the western part of Baffin 
Land. 

To the south of Hudson Bay, the watershed is, at 
least in one part, as low as 1,000 feet. East of Lake 
\Vinnipeg, the Nelson and Churchill Rivers cross the 
Laurentian plateau, in a wide depression, to reach 
Hudson Bay. Still further north, this part of the 
plateau has a height of about 1,100 feet above the 
sea. 

Generally speaking, the surface of the plateau is 
barren and rocky, though often with wide svvampy 
tracts towards the height-of-land. To the south-west 
of Hudson Bay it is overlapped by an important spread 
of Silurian anc:l Devonian rocks, over which, and the 
adjacent parts of the crystalline rocks, is rather uniform
ly spread a mantle of alluvial deposits, affording a good 
soil, which in some places may eventually be of value, 
although the climate is doubtfully favourable to the 
growth of ordinary crops. 

The striking features of the Laurentian plateau are 
immeasurable lakes, large and small, with intervenino
rounded rocky elevations, wooded, in their natural 
conditions to the south, rising above the tree line to 
the northward; while in the far north, on both sicies 
of Hudson Bay, hills and valleys become eventually 
characteriz'3d by grasses, mosses and lichens alone, con
stituting the great "barren lands" of North America. 
The rivers and lakes are everywhere well stocked with 
fish, while deer and moose in the southern parts and to 
the north the caribou, abound wherever the 'Indian 
hunters have not followed them too closely. Thus 
where the region can be entered without undue diffi.~ 
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eulty, it has already become a much fayoured resort of 
the sportsman. 

The name by which it is found convenient to refer 
to this regio~, although derived from that of the 
Laurentian system of geologists, must not be suppo::;ed 
to imply that the rocks attributed to this system 
occupy the whole area. There are, besides, several 
wide and many narrower bands of Huronian rocks, as 
well as outlying areas referred to the Lo,Yer Cambrian, 
and more such exceptional areas of Loth kinds doubt
less remain to be discovered. It must be understood, 
too, that in employing the name Laurentian for the 
most widely represented member of this great Archrnan 
platectu, this is done in a very general and inclusive 
manner; the term "basement complex" is adopted 
by some geologists in nearly the same sense. The 
results of late inYestigations, particularly those of 
Dr. F. D. Adams, seem to prove that in the Laurentian, 
as thus understood, there is a distinctly stratified series 
of limestones and other sedimentary rocks, all now 
highly altered and crystalline, as well as another series 
of more massive gneissic rocks, of which the apparent 
bedding is really a foliation d11e to pressure, and which 
frequently pass into granites by imperceptible grada
tions. The first of these is known as the Grenville 
series, and the second as the Fundamental Gneiss; 
but even where most closely studied it has been found 
imposf->ible completely to separate the two series, except 
quite locally, an cl thus, for the purposes of a general 
geological map, Loth must of necessity be indicated by 
a single colour. The complication alluded to is further 
increased by the frequent occurrence of true eruptive 
masses of granite or syenite of much later date, as 
well as by that of numerous great areas of anorthosite, 
a rock of the gabbro family, composed principally of 
plagioclase felspar. 

The Huronian rocks are as a rule darker in colour 
and more basic in composition than those of the 



26 PHYSICAL GEOGRAPHY AND GEOLOGY. 

Laurentian. They are often still distinctly bedded> 
although very frequently in the form of schists in which 
no true bedding is now distinguishable, and some of 
which have evidently resulted from the crushing of 
eruptive rocks. Over great areas the original material 
of the Hnronian has clearly been in large part the 
result of volcanic eruptions of the time, but elsewhere, 
as on the north shore of Lake Huront and in the 
Sudbury and. Lake Temiscaming districts, it comprises 
thick masses of argillite, quartzite and quartz or jasper 
conglomerate. The rocks composing the Fundamental 
Gneiss often assume the physical relations of erup
tives, of later date to the Huronian, along the lines of 
contact; but in how far this may really be the fact, 
and in how far this appearance may be attributed to a 
certain amount of re-fusion of previously existing basal 
rocks, har:; not been determined. 

The Cambrian outliers date from a time subsequent 
to the main era of folding and crushing of the sub
jacent rocks, in comparison with which they are little 
disturbed. In the Labrador peninsula, they charac
terize considerable areas, and they form a border, 
tilted against the edge of the Laurentian plateau on 
the east side of Hudson Bay. These areas appear to 
represent the Animikie series of the Lake ~uperior 
section; well seen in similar relations in the vicinity of 
Port Arthur. These rocks are evidently separated by a 
vast period of unrepresented time from the Archcean 
below, and it is assumed that they may be attached 
with greatest probability to the base of the Cambrian . 
although no distinct fossils have been obtained frorr: 
them. To the west of Hudson Bay and far to the 
north, are other outliers, largely composed of sand
stones, conglomerates and traps, which resemble the 
Keweenawan.or Nipigon of Lake Superior, somewhat 
later in age than the last.. These also .a1:e provisionally 
classed as Lower Cambnan. The N 1p1gon rocks are 
well shown along the line of the Canadian Pacific rail
way to the east of Port Arthur. 
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Minerals of economic value in the Laurentian are 
almost entirely confined to the Grenville series which 
yields, in variou~ parts of its extent, mica, 'apatite 
(phosphate), graphite, iron and marble. The Huronian 
rocks are those in connection with which numerous 
important gold-bearing veins and deposits are now 
being found and opened up in western Ontario, as well 
as the nickel and copper deposits of Sudbury, iron and 
other metallic ores. In the Cambrian rocks near Port 
Arthur are silver-bearing veins, some of which have 
been extensively worked, and iron ores, while in the 
Labrador peninsula vast quantities of iron ores have 
been discovered in the same series. 

Glaciation of Easte1·n Oanada. Something may 
be added here on the events of the glacial period as 
affecting the eastern part of Canada as a whole, 
although many points connected with this particular 
period, still remain uncertain and the subje<:t of debate. 
Like the Scandinavian peninsula, the Laurentian 
plateau at one stage in the glacial period apparently 
became the seat of a great confluent ice-sheet, which, 
when at its maximum, flowed down from it in all 
directions in general conformity with its main slopes. 
Climatic conditions and relatively local physical 
features may have conspired to render the discharge of 
glacier-ice more important in some directions than in 
others, and it is even possible that at no single time 
was the whole extent of the plateau equally ice-clad ; 
but on the hypothesis above stated, it ba,s been pro
posed by the writer to designate the ice-sheet of the 
Laurentian highlands, the Laurentide glacier. If 
several distinct centres of dispersion existed through
out, these may be named collectively the Laurentide 
glaciers. It is certain, at least, that such local centres 
must have grown up at the beginning of the period of 
cold, and that towards its close similar centres must 
have again remained as the last seats of ice action. 
Two of these have been defined by the existing marks 
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of rock striation and transport, one to the west of the 
northern part of Hud£on Bay, named by Mr. Tyrrell 
the Keewatin glacier, the other, resulting fro11 the 
observations of Mr. Low, to the east of the ba-y, the 
Labradorian glacier. 

During the whole of this period the Laurentian 
plateau was in the main an area of denudation. From 
it the surface material was carried away in all direc
tions, even to the northward, for there is absolutely no 
evidence that any " polar ice-sheet" ever trenched 
upon the continent of North America. The generally 
bare ice-scored rocky surface of these highla1ds is 
evidence of this denudation, while the existe;1ce of 
broken, angular masses of unmoved local debris in the 
central part of Labrador and in the central area, of the 
Keewatin glacier, shows that acros::; these neutral 
gathering-grounds, no ice ever passed. 

As to the distance to which the solid glaeier-ice 
came southward from the Laurentian plateau, the 
evidence is yet inconclusive, for it is at best a matter 
of difficulty at the present day to definitely separate 
true moraines from beaches upon which floatincr ice 
impinged. ~either is it certain at how man-v times 
or to what extent the glacial period was inteirupted 
by relatively warm epochs, bnt it may be stated that 
the flora of at least one of these interglacial epochs, as 
represented in the vicinity of Toronto, is such as to 
indicate a climate fully as warm at:> that at present 
existing, during which it seems improbable that much 
if any, glacier-ice could have persisted on the Lam·en~ 
tian highlands. 

These problems cannot be discussed here, but it is 
certain that at or about the decline of the crlacial 
period, the eastern part of Uanada as a whole ~t~od at 
a relatively low level. Without quotino· in detail the 
heightt:> to which the sea is known to h~ve reached at 
this time in various places, it may be stated that it 
invaded the St. Lawrence valley as far at least a.s Lake 
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Ontario. Water-formed terraces are found at eleva
tjons of 230 feet in the Gaspe peninf:lula, to a maximum 
of 895 feet in the vicinity of Richmond, midway 
b~tween Quebec and Montreal. Near Ottawa, the 
h1ghest recognjzed shore line is at 705 feet. The 
plains ·ying below these are floored by deposits 
holding marine shells of sub-arctic type, and these 
have bem found at .l\Iontreal to a height of 560 feet. 
It is un<ertain whether or not at the time of g1 eate~t 
subsiclerce the water covering the area of the Great 
Lakes sjood at the ~ame level as, and was in direct 
connectbn with the sea, but it is not improbable that 
what h~s been deHcribed as the '' lroquois beach," 
around 1hese lakes, may actually form the continuation 
of a high marine shore-line. The question i~ compli
cated b) the unequal amount of the subfolidence and 
re-elcva,jon to which the land has been subjected, a 
question requiring much further investigation. 

As a re:nlt of the circumstances noted, the St. 
La\vrente plain, as far west as Otta-wa and Kingston 
at least is deeply covered by deposits due to the 
glacial :r:eriod, including boulder-clay, Leda clay and an 
overlyir.g Saxicava sand, the two last, often full of 
fo::;sil ,.}ells of the period. In the coastal regions of 
the l\la1itime Provinces similar deposits occur, to which 
the sam~ names have been extended, but to the wet:.t, 
around ,he Great Lakes, no marine forms have been 
found. The stony boulder-clay is there overlain by a 
fine cla} named the Erie clay and by various newer 
sandy and clayey beds. All these deposits of the 
glacial 1eriocl possess great importance in respect to 
the soil and agricultural character of the country over 
which t1ey prevail, and in large part its exceptional 
fertility is to be attributed to them. 

Befon leaving this subject, it may be noted that 
the Lauentide glacier in the east, below the city of 
Quebec, never crossed the estuary of the St. Lawrence. 
A separtte but smaller gathering-ground of iee existed 
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in New Brunswick and adjacent parts of the State of 
Maine, which has been called the Appalachian glacier. 
This has been very clearly shown by the work of Mr. 
Chalmers. The Magdalen Islands, in the centre of the 
Gulf of St. Lawrence, have never been glaciated, and 
it is at least a matter of doubt whether any ice, except 
that originating on the peninsula itself, ever passed 
over Nova Scotia. Newfoundland similarly shows 
evidence of having produced a local ice-sheet· which 
flowed away toward the sea in all directions along 
the natural slopes. It is also found by Mr. Chalmers, 
that when the Laurentide glacier invaded the lowlands 
to the west of Quebec, the Appalachian glacier had 
either greatly decreased or had vanished. There are 
in this district two distinct boulder-clays, one referable 
to each of these glaciers, and it is probable that inter
glacial beds will yet be found there. 

The Inte1·im· Continental Plain. This is bounded on 
the west by the Rocky Mountains, running about north
northwest, and on the east by the edge of the Lauren
tian plateau, which, taking a more westerly direction 
than the mountains, causes the gradual narrowin()' of 
the intervening plain to the north. Thus on the 4!1th 
parallel, here constituting the southern boundary of 
Canada, the plain has a width of about 800 miles; but 
it is reduced to less than 400 miles on the 56th pat:allel. 
To the north of the G2nd parallel, it is very greatly 
narrowed, and is broken by echelon-like fiankinO" 
ranges o£ the Rocky Mountains, but still further north~ 
ward it again expands, and appear:::; to have a width of 
nea,rly 300 miles, where it terminates on the Arctic 
Ocean. 

'J1h~ southern part of this gre~t pb .. in is not only the 
most Important from an economic pomt of view but is 
also that about which mof:>t is known. It includes the 
wide prairie country of th~ Canadian west, with a spread 
of about 193,000 square miles of open grass-land an area 
more than twice that of Great Britain. Beyond the 
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North Saskatchewan River, the plain becomes essenti
ally a region of forest, with only occasional prairie 
tracts, such as those of the Peace River valley. By 
chance rather than by intention, the boundary line on 
the 49th parallel, to the west of the Red River, nearl v 
coincides with the low watershed which separates the 
arid drainage-basin of the Missouri from that of the 
Saskatchewan and its tributaries, cutting oft' only 
20,000 square miles from the Missouri slope. Another 
line, nearly coinciding with a second low transverse 
watershed, may be drawn on the 54th parallel. The 
watershed crosses this line se-veral times, but in the 
main it may be taken as dividing the Saskatchewan 
system of rivers from those of the Mackenzie and the 
Churchill. The belt of country comprised between 
these latitude lines is 350 miles wide, with a total area 
of about 295,000 square miles. 

The whole interior plain slopes eastward or north
eastward, from the Rocky Mountains towards the foot 
of the Laurentian highlands, so that a line drawn from 
the base of the mountains near the 49th parc1llel to 
Lake \Vinnipeg, shows an average descent of over five 
feet to the mile, fully accounting for the generally 
rapid courses of the rivers of the region. There are, 
however, in the area to the south of the 54.th parallel, two 
lines of escarpment or more abrupt slope, which serve 
to divide this part of the plain into three portions, and 
although such division is by no means definite, it may 
usefully be alluded to for purposes of description. 

The first or lowest prairie-level is that of the Red 
River valley, of which the northern part is occupied by 
the vVinnipe~ group of lakes, its average elevation 
being about 800 feet above the sea, although gradually 
rising to the southward, along the axis of the valley, 
till it reaches a height of 9GO feet about 200 miles to 
the south of the International boundary. Its area 
in Canada is about 55,000 square miles, including the 
lakes, and to the south of Lake Winnipeg it comprises 
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some 7,000 square miles of prairie land, which to the 
eye is absolutely flat, although rising uniformly to the 
east and west of the river. This is the former bed of 
the glacial " Lake Agassiz," the sediments of which 
constitute the richest wheat lands of Manitoba. 

The escarpment bounding this plain on thew est, begins 
at the south in what is known as "Pembina :Mountain," 
and is continued northward in the Riding, Duck, Porcu
pine and Pasqua hills, which overlook ~lanitoba and 
Winnipegosis Lake8, constituting the main eastern out
crop of the Cretaceous rocks of the plains. From 
this escarpment, the second prairie-level extends west
ward to a "lecond and nearly parallel marked rise, which, 
in general, is known as the Missouri Coteau. The area 
of this plain is about 105,000 square miles, of which 
more than half is open prairie. Its average eleva
tion is about 1,600 feet, and its surface is more 
diversified by undulations and low hills and ridges 
than that of the last, while the river-valleys are often 
deeply cut as ·well as wide. The greater part of the 
surface is well adapted for agriculture, althouo·h in 
places the scarcity of trees constitutes a disadva~tage. 
The character of the soil is also more varied than that 
of the lower plain. 

The thirJ and highest plain, lying between the last 
and the base of the Rocky Mountains, may be stated 
to have an average height of 3,000 feet, with an area., 
behveen the parallels of latitude first referred to, of 
about 134.000 square miles, of which Lv far the areater 
part is almcst absolutely devoid of forest, its :ooded 
area being confined to its northern and north-western 
edges, nenr the North Saskatchewan River or its tribu
taries. The surface of this plain is still more irregular 
than that of the last, and it is evident that both before 
and after the glacial period the cltnudino· forces of rain 
and rivers have acted upon it longer and ~ore eneraetic
ally. Table-lands like those of the Cypress Hill~ and 
Wood Mountain, must be regarded as outlying rem-
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nants of an older plain of tbe Tertiary period, and the 
slopes and flanks of such outliers show that similar 
processes of waste are still in operation, adding to the 
len~th and depth of the ravines and "coulees," by 
wh1ch the soft Cretaceous and Tertiary rorks are 
trenched. The deposits of the glacial period, with 
which even this high plain is thickly covered, have 
tended to modify the minor asperities resulting from 
previous denudation. The soil is generally good, and 
often excellent, but large tracts to the south and west 
are sub-arid in character, and suited rather for pa~tur
age th~1n for agriculture. 

Along the base of the Rocky Mountains is a belt of 
"foot-hills," forming a peculiar and picturesque region, 
of which the parallel ridges are due to the differing 
hardness of the Cretaceous rocks, here thrown into 
wave-like folds, as though crushed against the resistant 
mass of the older strata of the mountains. 

Taken as a whole, the central plain of the continent 
in Canada may Le regarded as a great shallow trough, 
of whieh, owing doubtless to post-Tertia,ry differential 
uplift, the western part of the floor is now higher in 
actual elevation than its eastern Laurentian rim. But 
although thus remarkably simple an<l <lefinite in its 
grand plan, there are many irregularities in detail. 
The second prairie-level has, for instance, some eleva
tions on its surface as high as the edge of the third 
plain, both to the west and east of the valley of the 
Assiniboine River, which, again, is a,bnormally depressed. 
It is uot possible here to do more than charac
terize its features in a general way. 

Ever since an early .Palreozoic time, the area now 
occupied by the interior plain appears to have remained 
undisturbed, and to have been affected only by wide 
movements of subsidence or elevation, which, although 
doubtless unequal a,s between its different parts, have 
not materially affected the regularity of the strata laid 
flown. Upon this portion of the continental platform, in 
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nants of an older plain of tbe Tertiary period, and the 
slopes and flanks of such outliers show that similar 
processes of waste are still in operation, adding to the 
len~th and depth of the ravine~; and "coulees," by 
wluch the soft Cretaceous and Tertiary roeks are 
trenched. The deposits of the glacial period, with 
which even this high plain is thickly covered, have 
tended to modify the minor asperities resulting from 
previous denudation. The soil is generally g()od, and 
often excellent, but large tracts to the south and west 
are sub-arid in character, and suited rather for pastur
age than for agriculture. 

Along the base of the Rocky Mountains is a belt of 
"foot-hills," forming a peculiar and picturesque region, 
of which the parallel ridges are due to the differing 
hardnes~; of the Cretaceous rocks, here thrown into 
wave-like folds, as though crushed against the resistant 
mass of the older strata of the mountain~. 

Taken as a whole, the central plain of the continent 
in Canada may be regarded as a great shal_low trough, 
of which, owing doubtless to post-Tertiary differential 
uplift, the western part of the floor is now higher in 
adual elevation than its eastern Laurentian rim. But 
although thus remarkably simple and definite in its 
grand plan, there are many irregularities in detail. 
The second prairie-level has, for instance, ~ome eleva
tions on its surface as high as the edge of the third 
plain, both to the west and east of the valley of the 
Assiniboine River, which, again, is abnormally depressed. 
It is uot possible here to do more than charac
terize its features in a general way. 

Ever since an early .Palreozoic time, the area now 
occupied by the interior plain appears to have remained 
undisturbed, and to have been affected only by wide 
movements of subsidence or elevation, which, although 
doubtless unequal as between 'its different parts, have 
not materially affected the regularity of the strata laid 
rlown. Upon this portion of the continental platform, in 
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its eastern part, on Lake Winnipeg and its associated 
lakes, Cambro-Silurian, Silurian and Devonian rocks 
are found outcropping along the stable base of the 
Laurentian plateau. Following this line of outcrop 
northward, the Devonian rocks gradually overlap those 
of older date and rest directly upon the Archrean. 
They continue to the Arctic Ocean and there occupy 
a great part of the Northern Archipelago. To the 
south of Athabasca Lake they rest, without any 
apparent angulax unconformity, upon sandstones refer
red to the Lower Cambrian, to which allusion has 
already been made, giving evidence, in the strati
graphical hiatus, of prolonged periods during Palreo
zoic time in which land as well as water existed in 
some parts of the area. On the western side of the 
Great Plains the Palffiozoic strata reappe~tr crumpled 
and broken in the Rocky :Mountains, where the vast 
crusta! movements of the Cordilleran belt found their 
inland limit. 

These rocks consist, for the most part, of pale-grey 
or buff, often magnesian limestones, along the eastern 
outcrop, and from them Mr. Whiteaves has described an 
extensive and somewhat peculiar fauna. Some, at 
least, of the Palffiozoic formations represented, probably 
extend beneath the entire area of the Great Plains, 
but they are wholly concealed there by later strata of 
Cretaceous age, consisting chiefly of clay-shales and 
sandstones, generally b'!t lit~le i~durated and flat-lying, 
or nearly so. The umform1ty In the surface features 
of this country is principally due to that of these 
deposits, which, although since greatly denuded, have 
worn down very equally, and have apparently never 
been very long subJected to waste at a great height 
above the base-level of erosion. The whole area has 
in fact been one rather of deposition than of 
denudation up to a time geologically recent and has 
very lately been levelled up still further by the super
ficial deposits due to the glacial period. 
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. The Cre~aceous rocks are for the most part dis
tmctly marme, although beginning with the Dakota 
sandstones, indicative at least of shallow seas, and 
from which, in the \Vestern States, a considerable flora 
of land plants has been recovered. These are followed, 
in the eastern part of the plains, by the Benton shales, 
the Niobrara, largely calcareous and foraminiferal in 
Rome places, the Pierre shales, and lastly by the Fox 
Hill sandstones. Further 'west, in Alberta, a part of 
the Pierre (with probably also the upper portion of 
the Niobrara), is represented by the Belly River form
ation, with a brackish water fauna, and containing 
beds of coal or lignite. The Dunvegan series of the 
Peace River, to the north, similarly characterized, is 
perhaps somewhat older. The Cretaceous strata in 
tact change very materially in composition and charac
ter toward the Rocky :Mountains, and when followed 
to the north, giving rise to the necessity for local 
names, and rendering a precise correlation difficult in 
the absence of connecting sections over great tracts of 
level country. 

All the Cretaceous trata so far referred to belong to 
the later "stages of that system, but in the foot-hills the 
earlier Cretaceous is represented by the Kootanie for
mation, holding coal, and reappearing as infolds in the 
eastern ranges of the Rocky Mountains. One of these 
is followed by the valley of the Bow River between 
Banff and Canmore, and affords both anthracite and 
bituminous coal. 

Overlying the Cretaceous rocks proper, in consider
able parts of their extent, particularly in Alberta, are 
those of the Laramie, which although perfectly confor
mable with the marine strata beneath, contain brackish 
water, and in their upper part entirely fresh water 
forms of molluscs, together with an extensive flora and 
numerous beds of lignite-coal or coal. As a whole, 
this formation may be regarded as a transition from 
the Cretaceous to the Tertiary, with a blending of 
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organic forms elsewhere considered as characteristic of 
one or the other. The lower parts are undoubtedly 
most nearly related to the Cretaceous and particularly 
to the Belly River beds, which were laid down under 
similar physical conditions at an earlier stage. The 
remains of Dinosanrian reptiles are still abundant in 
these. The upper beds, constituting what was origin
ally named the Fort Union group, with its local 
representatives under different names, is on the con
trary more nearly allied to the Eocene. 

A still later stage in the Tertiary is represented by 
beds of Oligocene, or early Miocene age, found parti
cularly as an outlier capping the Cypress Hills. These 
have afforded numerous mammalian bones, described 
by Professor Cope and referred by him to the stage of 
the \Vhite River beds of the Western States. 

The aggregate thickness of the Cretaceous strata of 
the plains, so far as known, may in the eastern part 
be stated as about 2,000 feet; in the wt>st, in northern 
Alberta, it is about the same, but exceeds 2,500 feet in 
south-western Alberta, without including the Kootanie 
series of some 7,000 feet or more. The thickness of 
the Laramie is also great toward the Rocky Mountains, 
reaching probably 3,700 feet. 

The Pliocene (with perhaps the Jatt~r part of the 
Miocene) appears to have been a time of erosion only 
in the area of the Canadian plains; wide, flat-botton1ed 
valleys were cut out in the foot-hills, and to the east 
of these great tracts of country between the now out
standing plateaux must have been reduced to the 
extent of 1,000 feet or more in height. 

Mineral fuels, in the form of coals and lignite-conJs, 
constitute economically the. most important products of 
the Cretaceous and Laramie rocks of the plains. To 
the south of the 56th parallel in Canada, an area of 
not less than 60,000 squa~·e mile.s is unde:lain by beds 
of SlJCh fuel. These consist entirely of ho-nite to the 
eastward, but on entering the foot-hills ebituminous. 
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coals are found, ·and similar coals recur in infolded 
areas in the Rocky Mountains, together with 
anthracite. 

Natural gas has been found in considerable quanti
ties in borings in several places, but is not yet utilized. 
Grea,t outcrops of Cretaceous sandstones saturated with 
tar or maltha occur along the Athabasca River, pro
bably evidencing the existence of important petroleum 
deposits in the subjacent Devonian rocks. Salt springs 
appear on the borders of Manito1a Lake, and much 
further north in the Athabasca basin, but have been 
utilized to a very limited extent only. Gypsum also 
occurs in the Silurian and Devonian rocks along their 
eastern outcrop. Gold is washed from the sands of 
several of the larger rivers, but this, it is supposed, is 
for the most part derived by natural concentration 
from the drift deposits. 

The Cordille?'a. Of this great mountainous region 
of the Pacific coast, a length of nearly 1,300 miles is 
included by the western part of Canada. ~lost of this 
is embraced in the Province of British Columbia, where 
it has a width of about 400 miles between the Great 
Plains and the Pacific Ocean. To the north, it is con
tinued in the Yukon district of the North-West Terri
tory, till it reaches; in a less elevated and more widely 
spreading form, the shores of the Arctic Ocean OJ?- ~ne 
side, and on the other pa ses across the 14lst mer1d1an 
of west longitude into Alaska. Its strongly marked 
features result from enormous crustal movements 
parallel to the edge of the Pacific, by which its strata 
have at several periods and along different line.·, been 
crumpled, crushed a~d faulted. T!1ese mover~ents 
havin()" continued at Interval~ to times geologiCally 
recent, and the mountains produced by them still stand 
hiah a,nd ruo·cred, with streams flowing rapidly and 

o oo d d" h with great erosive power own steep gra Ients to t e 
sea. 

Although preserving in the main, a general north-
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north-westerly trend, the orographic features of this 
region are very complicated in detail. No existing 
map yet properly represents even the principal physi
cal outlines, and the impression gained by the traveller 
or explorer may well be one of confusion. Disregard
ing, however, all minor irregularities, two dominant 
mountain systems are discovered-the Rocky Moun
tains proper, on the east, and the Coast Range of 
British Columbia, on the west. 

The first of these, it has been proposed to name, 
from an orographic point of view, the '' Laramide 
Range," as it is essentially due to earth movements, 
occurring about the close of the Laramie period, and 
rocks of that age are included in its flexures. 
Although not quite continuous (for there are several 
echelon-like breaks, in which one mountain-ridge 
assumes the dominance previously possessed by 
another), this range, beginning two or three degrees of 
latitude to the south of the 49th parallel, forms the 
eastern member of the Cordillera all the way to the 
Arctic Ocean, which it reaches not far to the west of the 
Mackenzie delta. It is chiefly composed of Palreozoic 
rocks, largely limestones, and where it has been closely 
studied is found to be affected by series of overthrust 
faults, parallel to its direction, of which the easternmost 
separates it from the area of the Cretaceous foot-hills. 
Here the older rocks have been thrust eastward for 
several miles over the much newer strata. The struc
ture has as yet been worked out in detail only along 
the line of the Bow River pass, by Mr. R. G. McCon
nell. In width, this range seldom exceeds sixty miles. 
The heights formerly attributed to some peaks appear 
to have been exaggerated, but many points in its 
southern part exceed 11,000 or 12,000 feet. 

The Coast Range of British Columbia constitutes 
the main western border of the C.ordil~era. Beginning 
near the estuary of the Fraser R1 ver, 1t runs uninter
ruptedly northward, with an average width of about 
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lOO miles, for at least 900 miles, when it passes inland 
beyond the head of Lynn Canal. This range is largely 
composed of granite, with infolded masses of altered 
J::>ala:~ozoic strata. It is not as a rule so ruo·o·ed in 

. ' ' o"'-
outhue as the last, but its western side, risi1lg from the 
sea, shows the full value of its elevation there, while 
its main summits often exceed 8,000 or 9,000 feet. 
Several rivers rising in the plateau country to the east
ward, flow completely across this range to the Pacific. 
where the lower parts of their valleys, as well as those 
of many streams originating in the mountains them
selves, in a submerged state constitute the remarkable 
system of fiords of Briti~h Columbia. Even in the 
arrangement of thA islands adjacent to the coa t, the 
further extension of tbese valleys and of others run
ning with the rauge, may be traced, the evidence being 
of great subrerial erosion when the land previously 
stood at a higher stage. The cutting out of these deep 
valleys probably began in Eocene times, but \Vas 
renewed and grea,tly increased in the later Pliocene. 

Outside the Coast Range and in a partly sn brnerge.d 
condition, lies another range, of which Vancouver 
Island and the Queen Charlotte Islands are projecting 
ridgeR. This stands on the edge of the Continental 
plateau with the great depths of the Pacific beyond 
it. The rocks resemble those of the Coast Range 
but include also masses of Triassic and Creta-ceous 
strata which have participated in its folding, while 
horizontal 11iocene and Pliocene beds skirt some parts 
of the shores. 

In the inland portion of British Columbia, between 
the Coast and Rocky Mountain systems above particu
larly alluded to, are numerous less important mountain 
range:-:;, which, while preserving a general parallelism 
in trend, are much less continuous. Thus, in travel
lina westwanl by the line of the Canadian Pacific 
Railway, after descendin~ from the Rocky Mountain 
summit and crossing the Upper Columbia valley, the 
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Selkirk Range has to be surmounted. Beyond this, the 
Columbia on its southward return is again crossed, and 
the Gold Range is traversed by the Eagle Pass be.fore 
entering the Interior Platean of British Columbia, 
which occupies the space remaining between this and 
the Coast Range. The system of ranges lying immedi
ately to the west of the Rocky Mountains proper, not
withstanding its breaks and irregularities, is capable 
of approximate definition and its components have been 
designated collectively the Gold Ranges. Further 
north, it i8 represented by the Cariboo Mountains, in 
the mining district of the same name. The highest 
known snmmit of this system is Mount Sir Donald, 
10,645 feet, one of the Selkirk Mountains. 

This mountain system is believed to be the oldest in 
British Columbia. It comprises Archman rocks with 
graniteR and a great thickness of older Palmozoic beds, 
much ilisturbed and altered. 

The Interior Plateau constitute:::; an important phys
ical feature. N e_ar the International boundary it is 
terminated south ward by a coalescence of rather 
irregular mountains, and ngain, to the northward, it 
ends abont latitude 5.5° 30' in another plexus of moun
tains without wide intervals. Its breadth between the 
margins of the Gold Ranges and the Coast Range is 
abont 100 miles, and its length is about 500 miles. It 
is convenient to speak of the country thu:'-l defined as 
a plateau, be~ause of its difference, in the large, from 
the more lofty bordering mountains. It comprises the 
area of an early Tertiary denudation-plain (or pene
plain) which has subsequently been greatly modified by 
volcanic nccumulatiom; of the Miocene, and bv river
Brosion while it stood at a considerable altitud~, in the 
Pliocene; but its true character as a table-land is not 
obvious until some height has been gained above the 
lower valleys, where the eye can range along its level 
hm·izon-lines. It is highest to the southward, but most 
Df the great valleys travt>rsing it are less in elevation 
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than 3,000 feet above the sea. To the north, and par
ticularly in the vicinity of the group of laro-e lakes 
occurring ·there, its main area is less eleva~d than 
3,000 feet, making its average height about 3,500 feet. 

Beyond this plateau to the north, the whole width 
of the Cordillera, very imperfectly explored as yet, ap
pears to be mountainous as far as the 59th parallel 
of latitude, when the ranges diverge or decline, and in 
the upper basin of the Yukon, rolling or nearly flat 
land, at moderate elevations, again begins to occupy 
wide intervening tracts. 

As a whole, the area of the Cordillera in Canada may 
be described as forest-clad, but the growth of trees is 
more luxuriant on the we3tern slopes of each of the 
dominant mountain ranges, in correspondence with the 
greater precipitation occurring on these ~lopes. This 
is particularly the case in the coast region and on the 
seawanl side of the Coast Rauge, where magnificent 
and dense forests of coniferous trees occupy almost 
the whole available ~m·face. The Interior Plateau, 
however, constitutes the southern part of a notably 
dry belt, and includes wide stretches of open grass
covered hills and valleys, forming excellent cattle 
ranges. Further north, along the same belt, similar 
open country appears intermittently, but the forest 
invades the greater part of the region. It is only 
toward the Arctic coast, in relatively very high lati
tudes, that the barren Arctic tundra country begins, 
which, sweepin()' in wider development to the west
ward, occupies ~ost of the interior of Alaska. 

With certain exceptions, the farming land of Brit
ish Columbia is confined to the valleys and tracts 
below 3,000 feet, by reason of the summer frosts occur
rino- at o-reater heights. There is, however, a consider
ab!~ are~ of such land in the aggregate, with a soil 
aenerally of great fertility. In the southern valleys of 
the interior, irrigation is necessary for the growth of 
crops. 
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The geological structure of the Cordillera is extremely 
complicated, and it has as yet been studied in detail 
over limited tracts only. There have been· no appro
priate terms of comparison for the formations met 
with, and these it has consequently been necessary 
to investigate independently by the light of first 
principle. The difficulty is increased by the abund
ance of rocks of volcanic origin referable to several 
distinct periods, resembling those of the Appalachian 
mountain region, though un a vastly greater scale, and 
like them, almost entirely devoid of organic remains. 
The recognition, early in their investigation, of the 
originally volcanic nature of a large part of the rocks, 
has rendered it possibl6, however, to understand the 
main geological features, which at first appeared to 
present an almost insoluble problem. 

Rocks referable to the Archrean obtain a considerable 
development in British Columbia, but it has not so 
far been found possible to recognize definitely the 
Laurentian and Huronian systems. "\Vhere they have 
been noted and examined, chiefly in the Gold Ranges 
and Interior Plateau, they have been distinguished as 
the Sbuswap series. They include rocks resembling 
the Fundamental Gneiss of the east in character and 
composition, together with crystalline limestones, 
quartzites and gneissic rocks like those of the Grenville 
series and evidently repre::;enting metamorphosed sedi
ments. At this distance from the typical develop
ments of the Laurentian and Huronian, it is not to be 
expected that any precise parallelism in mineral com
position and degree of alteration can be edablished, 
but that these rocks really are Archrean, has been 
determined by their unconformable infraposition to 
the lowest Palreozoic strata. 

Above the Shuswap series, in the Rocky Mountains, 
Gold Ranges and elRewhere, is a great thickness of 
Oambrian strata, or of Palreozoic rocks at present col
lectively classed under this system. Fossils referable· 
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to the .Olenellus zone, have been found about half-way 
down 1n these strata in the Rockv ·Mountains but from 
the l~wer conformable mass o(beds, no re~ognizable 
organic forms have yet been obtained. A great thick
~ess of c~ntemporaneous volcanic material is generally 
IncludeLl 1n the Cambrian. The Cambro-Silurian and 
Silurian, on the evidence in each case of a few charac
teristic fossils, are known to exist in the western part 
of the Rocky Mountains proper, and far to the north, 
on the Dease River (near lat. 60°), an interesting 
Graptolitic fauna of Trenton age has been found. The 
Devonian has not been distinctly recognized. 

In the Rocky Mountains, the Carboniferous is. 
largely represented, chiefly by massive limestones, and 
the fo:::;sils found in these pass down to a stage which 
has been characterized as Devono-Carboniferous. No 
single trace of the flora of the Carboniferous period 
has yet been discovered in the western region::; of 
Canada. In the Interior Plateau and along the coast, 
the Carboniferous consists below of Yolcanic accumu
lations and quartzites and above of limestones, ome 
of which are largely foraminiferal and composed of 
Fusulina and Loftusia. 

The Triassic, in the southern part of the Rocky 
Mountains proper, is represented by red sandstones, 
the deposits of an interior Mediterranean of the period. 
To the west and north, it becomes a marine formation, 
with peculiar fossils of the '' Alpine Trias '' type; but 
over large area:::; it consists almost entirely of contem
poraneous volcanic accumulations. 

In a few places in the southern part of British 
Columbia, this formation appears (following the views 
of Prof. A. Hyatt on its fossils) to pass up into the 
Juras::;ic · but the next important series of beds~ 
succeedi~cr a very great stratigraphical break, is the 
Cretaceou~. Rocks of the Earlier Cretaceous (Koot
anie and Queen Charlotte !::;land formations) occur in 
places in the Rocky Mountains and throughout 
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British Columbia ns far as the coast, also northward to 
the Porcupine River, between latitudes 67° and GS 0

, 

in the Yukon District. Newer Cretaceous rocks are 
developed particularly in Vancouver Island, where 
they constitute the productive coal measures. In the 
Crow's Nest Pass region and elsewhere in the Rocky 
Mountains, aR well as in the Queen Charlotte Islands, 
the Earlier Cretaceous rocks contain abundance of 
good coal. All the strata of the Cretaceous period are 
more or le~s tilted and folded, and are evidently prior 
in date to the last great orogenic movements of the 
Uordillera. Evidences of contemporaneous v0lcanic 
action are again abundant in some parts of the extent 
of the Cretaceous. 

Rocks referable to the Laramie or transition period 
between the Cretaceous and Tertiary, are found in the 
Yukon district and in the vicinity of the Fraser delta, 
holding lignite-coals and numerous remains of plants. 
Beds assigned to the Oligocene and Miocene are also 
well developed in the southern part of the Interior 
Plateau of British Columbia, where the latter period 
has been an ep0ch of notable volcanic ernptions, pro
ducing both effuRive and fragmental rocks, but toward 
the close flooding large tracts with basaltic flows. 
Traces of similar volcanic activity, of the same date, are 
found in the Queen Charlotte Islands and in Vancouver 
Island. The Pliocene was chiefly a time of erosion, 
but deposits referred to this period are not entirely 
wanting. 

Until the completion of the Canadian Pacific trans
continental railway, the west coaf:?t of Canada was a 
remote region, accessible with difficulty; but long be
fore this, coal had been successfully mined in Van
couver Island, and in 185H and succeeding years, the 
discovery and working of placer gold fleposits brouO'ht 
the then isolated colony of British Columbia into c~n
siderable prominence. From the time of the quarrel 
with Spn,in on the Nootka question, in 1790, little had 
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been heard of the region, which remained unprized 
and suffered naturally in consequence when the "Ore
gon" boundary was settled with the United States. 

The yield of alluvial gold reached it~ n1aximum in 
1~63, and thereaf~er, a.· in all mining regious of this 
kmd, began steadily to decline. But of late years, and 
con. equent on the introduction of means of communi
cation, a remarkable development has begun. The 
conditions in this dist.urbe<.l region of the continent are 
so varied, that it is difficult to name manv metallic 
minerals \vhich do not occur in it; but silYei~, gold, lead 
and copper have already begun to be produced. iu im
pOl·tant quantity where certaiu districts in its southern 
part have been prospected, while the placer mining of 
gold had extended very far to the north in the Yukon 
valley and to the border of Alaska. Coal mining has 
continued uninterruptedly since its first beginning, 
and the product is now exported to many countries on 
the Pacific seaboard, but more particularly to C..:ali
fornia. 

The CorJilleran region of Canada is undoubtedly 
destined to become one of the most important mining 
countrie of the world, and probably before many 
years the value of its output will more than equal that 
of all other parts of the Dominion combined. 

Glaciation of lVeste-rn Canada. Like the eastern 
part of Canada, the western has been largely affected 
by the events of the glacial .period. Most of the 
superficial deposits can ?e explained . only. by reference 
to this period, and to It also t~e diversion of many 
rivers and streams and other Imrortant changes are 
due. It is not yet possible to give a connected account 
of the. e events which will meet with general agree
ment but as in the east, the main facts have already 
been 'mad~ sufficiently plain. 

At an early time in the glacia~ perio~, the Cor~ill
era standing probably at a relatively lngh elevatiOn, 
bedame covered by a confluent ice-sheet, extending 
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approximately from latitude 48° to latitude 63°, with 
a total length, at its maximum, of some 1,200 miles. 
The form of the surface prevented the ice from dis
charging in all directions like that of Greenland, and 
forced the bulk of the outflow to move south-eastward 
and north-westward, in conformity with the direction 
of the ruling mountain ranges, from a central neutral 
gathering-ground or neve, situated approximately be
tween the 55th and 59th parallels. The southward
moving portion of the great glacier filled the Interior 
Plateau of British Columbia, while its opposite extrem
ity in the main flowed into the Yukon basin. Smaller 
streams from the main mass undoubtedly crossed the 
Coast Range by transverse valleys, to reinforce second
ary, but large glaciers, which reached the sea to the 
south and north of Vancouver Island, while others 
extended through the Bow River valley and similar 
depressions in the Rocky Mountains to the western 
margin of the Great Plains. 

This Cordilleran glacier, as shown by late observa
tions in the we.stern part of the Great Plains, was the 
first to affect that region, and may perhaps prove 
to be the first notable ice-cap developed during the 
glacial period in North America. At a later time 
it became gradually very much reduced, but subse
quently, at least once, again extended to dimensions in 
some places approaching those fitst held by it. Rock 
striation and the transport of erratics, show that the 
southern part of the Cordilleran glacier, when at its 
maximum, passed uninterruptedly over projecting 
points between 6,000 and 7,000 feet in height above 
the sea. 

In the opinion of the writer, there is evidence such 
as to render it probable that the first retreat of the 
Cordilleran glacier was contemporaneous with a de
pression of the Cordillera to the amount of 4,000 feet 
or more, enabling water at the level of the sea to reach 
such elevations on both sides of the Rocky Mountains. 
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. ubsequentl.Y_, during the second spread of the glacier
lee, the land 1s supposed to have risen ; and at a still 
]ater date, there is fairly conclusive evidence to the 
effect that it stood about 2,500 feet lower relatively to 
the sea than it now does. 

The above hypotheses are stated under all reserve 
and subject to further enquiry, but the main facts and 
the evidences of glaciation of a very pronounced type, 
rock-scoring, boulder-clay, moraines, terrace'3, kames 
and eskers are abundantly evident throughout the 
greater part of British Columbia and the Yukon dis
trict. 

In the area of the Great Plains, as abo,·e noted, the 
first recognized evidences of glacial conditions are those 
connected with the eastward spread of comparatively 
limited tongues of glacier-ice from the Rocky Moun
tains, and the deposit, on the western plains, of boulder
clay and r0lled gravels attributed to what it has been 
proposed to name the Albertan stage. Subsequently, 
at least two more diRtinct boulder-clays, separated by 
important interglacial deposits, have been laid down 
over the whole western part of the Great Plains, ending 
above in silty, sandy and gravelly beds, with large 
scattered superficial errat.ics. In connection, doubtless, 
with one of these boulder-clavs, is the remarkable 
monument of the Glacial period known as the Missouri 
Coteau (crossed by the Canadian Pacific rail way west 
of Parkbeg station), which may be regarded either as 
part of a continental moraine or as the marginal accu
mulation of an ice-laden sea. These later boulder-clays 
differ from those of the Albertan stage in being largely 
composed of debris of the Laurentian and Huronian 
rock~ and Palreozoic limestones found in places on the 
eastern side of the interior continental plain. The 
direction of transport of these erratics has been from 
the north-east or north-northeast. The manner of 
their carriaae and that of the deposition of the beds in 
w hi eh they

0 

occur, is still a subject of discussion ; but 
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there can be no doubt that great relative and absolute 
changes in elevation have occurred in the region, while 
terraces occurring at heights of 5,300 feet in the 
Porcupine Hills, near the base of the Rocky Mountains, 
show that that part of the plains at least was flooded 
to a corresp0ndiug height, which is practically identical 
with that previously found in the mountain region o£ 
British Columbia. To the writer there appears to be 
strong presumptive evidence that this water was in 
more or less direct communication with that of the sea, 
but other hypotheses have been advanced, and it remains 
for future investigation to determine that which may 
eventually prevail. It is with hesitation that we are 
prepared to admit great succeeding changes in level o£ 
large areas of the continent, but the alternative explan
ations, attributing ai-l they must the most extraordinary 
effects to glacier-ice, seem to present at least equal diffi
culty. 
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