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INDUSTRIAL DEVELOPMENT:
INTRODUCTION

plained by national industries, and economic motives

are nowhere omnipotent. Nevertheless, in a new
nation set down in a new country, industrial questions are
likely to seem of overwhelming importance, and there, if
anywhere, will the keen pursuit of material wealth be the
universal characteristic of the citizens.

British North America is new in the sense of having come
newly into touch with civilization and possessing natural
resources ready to be used for the first time.

Its people are new in the sense that they are a union of
diverse elements now for the first time brought together into
a mass that is growing into a nation. Coming freely from
all parts of the civilized world, the newcomers applied the
overflowing capital of other lands and the tools and skill
perfected elsewhere by the experience of centuries to the
extraction of wealth from a territory only explored in fulness
within the memory of man, and never fully utilized in any
part of it for the service of man till the newcomers them-
selves appeared on the scene. They found themselves con-
fronted with native inhabitants, not indeed well disposed to
them, but unable to throw serious obstacles in their way.
The same good fortune had aided the American Colonies,
now the United States of America. In both cases the trowel
has done more than the sword for the conquest of the
country.

Peace, which produces bursts of prosperity in European
countries when prolonged there beyond expectation for a

score or so of years, is the normal condition of both halves
3

NATIONAL character can nowhere be wholly ex-
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of the American Continent north of Mexico; and here it
means a profounder sense of security than can ever be felt
on the Continent of Europe, where the nations are pre-
occupied with naval or military defences, and even in peace
are heavily burdened with preparations for war.

Other conditions in Canada are similar to those of the
United States, and there is every sign that over the greater
part of Canada the progress in material prosperity will be at
least as great as has taken place in the United States since
the opening up of the West. The total area of Canada is
larger, but Canada hasalso a larger share of those ‘less happier
lands’ for which the most that can be expected is a prosperity
not inferior to Alaska’s. Over the north and the south of
the Dominion the progress cannot be equal so long as physical
nature keeps up a secular inequality. Even from the east
to the west, over the broad stretches of good land lying
between the Gulf of St Lawrence and the Island of Vancouver,
the advance has not been uniform ; the attacks of the in-
dustrial forces have not been simultaneous and sustained.
In the near east, religion and politics have from time to time
taken up the chief attention. In the centre and west, as
soon as their opportunities have been understood, there have
been fewer distractions of this sort. Politics were once of
some account apart from industry in British Columbia. They
have now small effect there apart from industry, and still
less in the prairie provinces.

At present the main devotion of the Canadian citizen is
to industry and commerce. High abilities, which would in
Europe pass into the professions, are drawn off into business,
making the business itself presumably of high quality. The
growth of cities, singularly rapid in recent years, brings with
it some of the drawbacks of the old countries ; but it puts
a more complete civilization within reach of the greatest
number. It involves a great relative increase in the power
and importance of the city artisan, who, in Canada as in
England and the United States, is gradually awakening to a
sense both of his power and of the responsibilities of power.
Yet Canada is likely to remain for a long time one of the
granaries of the world, and the farmer and farm-labourer
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will not soon cease to be her most typical figures in the eyes
of the nations.

It is of course certain that, while the progress may go on
without limit, the rate of progress will vary and eventually
slacken. There will be pauses to take breath. The brilliant
early enterprise with its unique opportunities will be followed
by the later effort less favoured by fortune and more slowly,
though not less solidly, successful. In such a time of nearer
approach to maturity Canada may be found sharing more
fully in the spiritual wealth that is the common heritage of
the new and the older world, and making larger contributions
thereunto.

A history of the struggles and conquests, as well as of
the checks and pauses, will be found in the various articles
of this section of Canada and its Provinces, especially in
those relating to economic history, railways and labour.

It may be hazardous to say that there are no new worlds
to conquer ; but in all likelihood there are no new worlds
left that are comparable with the United States or Canada
in extent and resources. Though Canada is often described
as being in her ‘period of construction,’” as if that were a
well-defined condition through which all countries must pass,
she has only one close parallel—the United States. The
conditions in Australia and New Zealand, and still more in
South Africa, are too unlike Canada’s to make these countries
instructive to Canadians in the same degree. The United
States give more light because they arose from beginnings
like those of Canada, have grown towards maturity before
the eyes of Canadians, and have now nearly passed their
‘ period of construction.” Their chief railroads are made ;
there remains the slow and sporadic extension of them, as
practised in England and other old countries. The free lands
are filled up; the country is settled. The crops, once dis-
persed to all the world, are now largely held back to feed the
great population within the borders of the country that
produced them. Canada may read her own immediate
future in the present of the United States; only a genera-
tion ago their West was as hers is now. It will, however,
be more than a generation before Canada has a population
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supplying an ample market for her own crops ; and the char-
acter of the people is sufficiently different from that of the
United States to make even her industrial development bear
a stamp of its own. This will probably be the impression of
our readers if they compare the chapters in this section of
Canada and its Provinces with the corresponding chapters in
the later editions of James Bryce's American Commonwealth.
Canada is learning much from the United States, but has
certain advantages which the States do not share ; and she
has at all times learned much more from Great Britain in all
departments of her life. The balance of obligation, even
industrially, would seem to incline towards Great Britain.
Yet no idea of gratitude, either to the mother country or
to the friendly neighbour, will, or should, prevent her from
handling her own problems in her own way, making up her
own mind, and shaping her own career.

Mﬁm
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THE PHYSICAL BASIS OF CANADA

I

POSITION, EXTENT AND TOPOGRAPHICAL
FEATURES

HE continent of North America has the form of a

I triangle, with its broad northern base lying approxi-

mately along the 7oth parallel of north latitude,
within the Arctic Circle. Though to the east the land area
is continued far northward by the great continental islands
of the Arctic Archipelago, it is broken into by the large
mediterranean sea known as Hudson Bay, with a length of
800 miles and a width of 600.

Broadly speaking, North America consists of : a moun-
tainous province (the Appalachian region) on the east, stretch-
ing north-eastward from Alabama to Newfoundland; a
mountainous province on the west (the Western Cordillera),
stretching north-westward from Southern Mexico to Alaska ;
and, between these mountainous belts, a wide medial plain
that stretches from the Gulf of Mexico to the Arctic Ocean.
To the north-east the strict continuity of this plain may be
considered to be interrupted by the Laurentian plateau region,
or Canadian Shield, a wide V-shaped area, between whose
limbs lies Hudson Bay. This plateau area differs in char-
acter and structure from the medial plain, being in fact the
remnant of an ancient mountain system that was planed
down by long-continued erosion in early geological times.

With the exception of Alaska, Greenland, the small islands
of St Pierre and Miquelon, and Newfoundland, which still
remains a separate British colony and holds jurisdiction over

a strip of the Labrador coast, Canada covers the whole
9
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northern half of this continent, including the adjoining conti-
nental islands. Its area is estimated to be about 3,729,665
square miles, which is greater than that of the United States
and Alaska, and not much less than that of all Europe.

I1
PHYSIOGRAPHIC PROVINCES

APPALACHIAN REGION

HE Appalachian region in Canada includes the terri-
tory lying east of a line running between the foot of
Lake Champlain, on the Vermont border, to the city
of Quebec; in other words, most of that portion of the
Province of Quebec which lies east of the St Lawrence River,
together with the maritime provinces of New Brunswick,
Nova Scotia and Prince Edward Island. Throughout the
greater part of its extent in Canada, this region is hilly rather
than mountainous, while between the ranges of hills, which
have as a rule the general north-east trend of the whole moun-
tain system, are valleys sometimes of considerable width
and of low elevation. Some ranges, however, attain the
altitudes of mountains. In South-Eastern Quebec the Notre
Dame Mountains (the continuation of the Green Mountains
of Vermont) through considerable areas attain a height of
over 2000 feet, culminating in Sutton Mountain, which is
above 3000. Opposite Quebec the Notre Dame Mountains
are lower, but north-eastward they again rise in elevation
until in Gaspe peninsula, where they are known as the
Shickshocks, the general elevation is between 1500 and 2000
feet, with many peaks exceeding 3500.

In North-Western New Brunswick the general elevation
through a wide stretch is over 1000 feet, with many hills
2500 feet above sea-level ; and bordering the Bay of Fundy
is another elevated tract about 1200 feet high. But between
these two ridges, over a large part of the province, the mean
elevation is only a few hundred feet. Prince Edward Island
may be considered as an extension of this tract of lowland.

The ranges of Nova Scotia, forming the backbone of the
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province, do not much exceed 1000 feet on the mainland, but
reach 1500 feet in Cape Breton Island.

The coast-line of the Appalachian region in Canada is in
general ragged and rocky, with numerous submerged low-
lands and valleys, forming bays, and as many corresponding
uplands and ridges outstanding as peninsulas and islands.

LAURENTIAN PLATEAU

Areally, and in a sense physiographically, the most im-
portant geographical province of Canada is the Laurentian
plateau region, which covers over 2,000,000 square miles.
This wide V-shaped region surrounds Hudson Bay, except for
a strip of lowland to the south-west of the bay that extends
from Churchill to Rupert Bay.

The south-eastern boundary of the Laurentian Plateau,
or Canadian Shield, as E. Suess has named it, lies along the
gulf and estuary of the St Lawrence to the city of Quebec ;
thence a short distance back from the St Lawrence and
Ottawa Rivers to the city of Ottawa ; thence south to Brock-
ville. A small peninsula from it extends into New York State.
The south-western boundary of this region extends westerly
from Kingston to the foot of Georgian Bay ; thence up the
Great Lakes. West of Lake Superior another peninsula of
the region extends a short distance into the United States.
The boundary re-enters Canada in Eastern Manitoba, and
extends north-westerly through Lake Winnipeg, Great Slave
Lake and Great Bear Lake, to the Arctic Ocean.

This great region, for the most part, maintains a strikingly
uniform character. Though in an ancient geological era a
mountain region, it is now a gently sloping plateau, whose
even surfaces are broken only by low hills, rising a few
hundred feet or less above the general level, and, except for the
valleys of the larger rivers, by small, shallow valleys. Save
along the Labrador coast where a maximum altitude of about
6000 feet is reached, the land is usually comparatively low,
seldom rising above 2000 feet. The south-eastern and south-
western margins of the plateau are usually the lines of maxi-
mum elevation, from which the plateau gently slopes towards
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Hudson Bay. The characteristic abrupt rise of the southern
margin of the Laurentian Plateau largely disappears along
the western margin, and is even replaced by a drop from the
Medial Plain to the plateau level. The highest land of this
region is along the Labrador coast near the entrance of
Hudson Strait, where the coast rises precipitously to eleva-
tions above 7000 feet. Going southward, the coast gradually
declines in elevation, but remains precipitous, and so con-
tinues along the St Lawrence and the Great Lakes, where the
elevation of the southern edge of the plateau is about 1500
feet. This precipitous margin is pierced by deep narrow
valleys occupied by the main waterways.

The surface of the Laurentian Plateau is characterized
by low hummocky hills ; countless lakes, large and small,
often island-studded ; marshy hollows ; innumerable, irregu-
lar streams, repeatedly interrupted by rapids, or expanding
into lakes, and frequently split into several channels en-
closing islands that may be many miles in length. Over
wide stretches the surface is an intricate complex of rock
and water, but in places this irregularity of surface is screened
by a mantle of soil.

ST LAWRENCE LOWLANDS

Between the north-eastern limb of the V-shaped Laur-
entian Plateau and the Appalachian region is a comparatively
narrow arm from the Medial Plain, but as the apex of the V
extends to, and in the Lake Superior district slightly beyond,
the international boundary-line, this belt is in Canada sepa-
rated from the main portion of the plain by a wide stretch
of Laurentian plateau. On this account, for convenience of
description, it will be considered as a separate physical pro-
vince, the St Lawrence lowlands, though it is to be remembered
that it is in reality an integral portion of the Medial Plain.

The St Lawrence lowlands, as above described, extend
from a short distance below Quebec city to Lake Huron, with
a length of 600 miles and an area of 35,000 square miles.
The eastern portion of this region, extending east of the spur
of the Laurentian Plateau that runs south from about twenty-
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five miles west of Ottawa to and into New York State, at the
lower end of Lake Ontzario, has an area of about 11,400 square
miles. For the most part it is a low, level plain bordering the
St Lawrence River. Nowhere does it exceed a few hundred
feet in elevation, except where it is pierced by a few volcanic
remnants, such as Mount Royal at Montreal, which rise
above the surrounding plains to heights of 500 to 1800 feet.
A second division of the lowland extends westward from
the Laurentian spur at Kingston to Georgian Bay and the
western end of Lake Ontario. This plain rises from Lake
Ontario (247 feet above sea-level) to elevations of about 850
feet and has an area of about 9ooo square miles. It is
bounded on the south and west by the Niagara escarpment
which, after causing the Falls of Niagara between Lakes Erie
and Ontario, runs across Ontario to Lake Huron, forming the
long projecting point between the lake and Georgian Bay,
and extending on through Manitoulin Island. The last sub-
division of the lowland is a triangular area between the
Niagara escarpment and Lakes Erie and Huron. This is
often called the Ontario peninsula or the South-Western
peninsula. Its south-western extremity reaches the 42nd
parallel, the latitude of Rome. The land rises rapidly from
the Niagara escarpment, reaching an elevation of 1700 feet.
From this summit the land slopes to the Lakes. Erie stands
at 572 feet and Huron at 581 feet above sea-level. The area
of this peninsula is 14,200 square miles.

INTERIOR CONTINENTAL PLAIN

The major division of the Medial Plain extends in Canada
from the western border of the Laurentian Plateau near the
eastern boundary of Manitoba to the Rocky Mountains, a
width along the international boundary-line (49th parallel)
of about 800 miles. This width is reduced along the 56th
parallel to about 400 miles, and the plain may be said to
terminate about latitude 65° at Great Bear Lake. The
southern portion of this region includes the wide stretch of
open grass-lands of the Canadian North-West, which covers
an area of about 193,000 square miles. North of the North
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Saskatchewan River to the northern limit of trees, the plain
becomes forested, with only occasional prairie tracts such as
the Peace River valley. The international boundary-line
happens to coincide exactly with the watershed between Mis-
sissippi and Saskatchewan waters, so that all of the interior
continental plain in Canada, except about 12,000 square miles
in Southern Alberta or Saskatchewan, drains either to the
Atlantic by way of Hudson Bay or to the Arctic. Curiously
enough, the 54th parallel also coincides approximately with
another low watershed that separates the Saskatchewan
River waters from those of the Mackenzie and Churchill
Rivers.

The slope of the plain is, therefore, eastward or north-
eastward from the Rocky Mountains to the edge of the
Laurentian Plateau. The descent from the Rocky Mountains
to Lake Winnipeg, parallel to latitude 49°, is over five feet to
the mile ; consequently the rivers are rapid and have as a rule
sharply cut valleys. These deep valleys, below the general
level of the plains, are perhaps their most striking topo-
graphical feature.

The plains, for purposes of description, are conveniently
divided into three parts: the most easterly and lowest
prairie level is that of the Red River valley, of which the
northern part is occupied by the Winnipeg group of lakes.
To the eye it is absolutely level and featureless, but in reality
it has a slight slope northward and also a slight slope from
each side towards the Red River. Itsareain Canada is about
55,000 square miles. Its average elevation is about 800 feet
above sea. Bounding this flat prairie on the west is the
Manitoba escarpment or first prairie steppe. This promi-
nent escarpment runs north-westward from the international
boundary for 300 miles. It has been cut through by the
main river valleys, thus forming ‘ Pembina Mountain,” and
Riding, Duck, Porcupine and Pasquia hills. From this
escarpment the second prairie level extends westward for
250 miles to a second, nearly parallel, prairie steppe, the
Missouri Coteau. This second prairie level has an area of
about 105,000 square miles. Its general elevation is about
1600 feet. Its surface, unlike that of the first prairie level,
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is undulating, with low hills and ridges rising a few hundred
feet above the general level, and with deep and widely
trenched river valleys. The Missouri Coteau has a fairly
abrupt rise of from 300 to 500 feet. The third prairie level
extends from the Missouri Coteau to the Rockies. The level
of this portion of the plains rises from 2000 to 2500 feet along
its eastern border to over 4000 feet along the base of the
Rockies. Its surface is still more diversified than that of the
second prairie steppe, forming the typical ‘rolling plains,’
trenched by ravines or coulées. Table-lands, like Cypress
Hills and Wood Mountain, rising 1000 to 2000 feet above the
general level, further break the regularity. These table-
lands are the remnants of an older plain now largely removed
by erosion. Along the base of the mountains is a belt of
picturesque ‘ foothills.’

Hupson Bay BASIN AND ARCTIC ARCHIPELAGO

The Hudson Bay basin is enclosed by the Laurentian
Plateau. From the Churchill River to Rupert Bay, however,
the edge of the plateau does not quite reach the shores of the
bay, but is bordered by a fringe of lowland—about 100 miles
wide south of the bay and from 200 to 250 miles wide west
of James Bay—with a very low gradient to the sea, and for
some distance seaward, so that off this coastal plain at some
points one may ground in a canoe when out of sight of land.
The transition from the Laurentian plateau to the coastal
plain is imperceptible to the eye south-west of the bay, but
south and south-west of James Bay there is a rather rapid
drop from the plateau to the plain. The surface of this
plain is poorly drained, and much of it is muskeg, the dry
ground usually being confined to a narrow strip bordering
the streams.

North of the mainland, between Baffin Bay and Davis
Strait on the east and the 125th meridian on the west, and
extending from north of Hudson Bay and Strait to 83° N
latitude, or a distance of about 1300 miles from east to west
and about 1500 miles from north to south, lies the Arctic
Archipelago, with a land area of over 500,000 square miles.
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Included in this archipelago are at least twenty islands of
areas above 500 square miles, while the largest, Baffin Island,
has an area of 211,000 square miles, or nearly twice that of
Great Britain and Ireland. Other large islands are Ellesmere,
76,600 square miles, and Victoria, 74,000 square miles. In
general the eastern limb of the Laurentian Plateau is con-
tinued through the eastern islands, while the western islands
have the character of a continental plain. The eastern coast
of Baffinland is high, rising quickly to 1000 feet or more,
followed by a more gradual rise to the interior table-land.
This in the south has an elevation of 2000 to 3000 feet, while
northward it increases to about 5000 feet with hills rising 1000
or 2000 feet higher. Still farther north the elevation sinks
to perhaps 3000 feet and so continues into North Devon and
Ellesmere Island, where, however, peaks rise to 5000 feet.
The western portion of Baffin Island has a general elevation
of about 1000 feet. The same elevation continues in the
islands to the westward but sinks to 500 feet in Victoria
Island. It rises, however, in Banks Island, the most westerly
of the group, to 1000 feet and even to 3000 feet over consider-
able areas.

The portions of the islands belonging to the Laurentian
region frequently support thick ice-caps, though, on account
of limited precipitation, the ice-caps are not as extensive,
and do not cover the interiors, as one might naturally expect.

THE CORDILLERAN REGION

The last and most striking geographical province of
Canada is that embracing the Western Cordillera. This great
mountainous region, having in Canada a length of nearly
1300 miles and an average width of 400, is but a part of the
great belt of mountain systems bordering the Pacific that
extend through Mexico and the Western States, Canada
and Alaska, to the Arctic Ocean and Bering Sea. In Canada
this region includes all British Columbia and the Yukon,
the western part of Alberta and a portion of the North-West
Territory, an area of approximately 600,000 square miles.
The Cordilleran region differs from the Appalachian and
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from the Laurentian Plateau regions, in having suffered
mountain-building movements up to dates so recent that
the existing relief bears a significant relation to these uplifts,
whereas, in the older mountain districts to the east, the
corresponding relationships have been obliterated by erosion.

Just as the Appalachian ranges were formed by crustal
movements folding the strata with ridges parallel with the
Atlantic coast, so the Cordilleras were formed by great
crustal movements which at different periods and along
different lines have crumpled, crushed and dislocated the
strata parallel to the Pacific coast. Consequently, its strongly
marked physical features are found to have a general trend
parallel to the western Pacific coast.

As might be expected in a mountainous region of such
vast dimensions, a great variety of mountains and plateaus
may be found’; lofty, snow -covered, glacier -supporting,
Alpine peaks; subdued, even-sloped, timbered or grass-
covered ridges; volcanic cones and dissected volcanoes ;
plateaus and lava fields, both fresh and deeply dissected.
Great variety of structure in the mountains also obtains,
but although some of the mountain-building movements are
of comparatively recent date, and while some of the moun-
tains have forms that are dependent upon their structure,
most of the physical features are sculptural, the result of
deep dissection by strong agents of erosion.

The Cordilleran belt, which in the United States attains a
width of 1000 miles, becomes compressed at the 49th parallel
to about 400 miles, with a consequent loss of plateau stretches
between the component ranges and with an increase in
ruggedness. Easy passes through the mountains, which are
found south of the international boundary, disappear to the
north, and it is not till the Athabasca, Peace and Liard Rivers
are reached that the Cordilleran belt may be crossed with
comparative ease. North of the Peace River the belt begins
to widen, its eastern elements spreading eastward towards
and across the Mackenzie River.

The Cordilleran region of Canada when viewed in detail
appears a wild, disordered area of mountains baffling de-
scription, but when studied and mapped it is found to consist

VOL. IX B
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of several broadly developed structural elements. Only the
southern portion of it, however, has been sufficiently ex-
plored to permit of such definition. Regarding its central
and northern portions, only very generalized statements may
be made. The belt between the 49th and 52nd parallels will
therefore be described with only incidental references to the
central and northern portions.

Rocky MOUNTAINS

Along the ecastern front of the Cordilleran belt lies the
Rocky Mountain system, with many peaks rising to heights
of from 11,000 or 12,000 feet. Mt Robson in Yellowhead
Pass, with an elevation of 13,700 feet, is the highest known
mountain of the system. The Canadian Rockies extend
north-westward from the international boundary to the Liard
River, a distance of about 850 miles. They are bounded
on the west by a remarkable longitudinal valley occupied in
the south by the head-waters of the Columbia and Fraser
Rivers, and in the north by tributaries of the Peace and
Liard Rivers, and have a width in the south of about sixty
miles. North of the Liard the Rockies appear to branch,
one system, known as the Mackenzie, with peaks up to
7000 feet in elevation, continuing northward and north-
eastward, occupying a large, almost unknown territory some
300 miles wide between the Yukon and Mackenzie Rivers.
At Gravel River these mountains are within forty miles of
the Mackenzie. East of the Mackenzie system, on the east
side of the Mackenzie River valley, a second projection of
the mountains, between latitudes 63° and 66°, forms the
Franklin range. The highest points of the Franklin range
probably do not exceed an elevation of 5000 feet, that dis-
appears to the north in the wide plain stretching to the Arctic
Ocean and the mouth of the Mackenzie.

The summit of the Rockies forms the continental ‘divide’
between the waters flowing to the Atlantic and Arctic and.
those flowing to the Pacific, except in the cases of the Peace
and Liard, which have broken through this barrier for some
distance.
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GoLp RANGES

West of the Rockies, and separated from them by the
Columbia valley, are the Gold Ranges, which differ markedly
in structure and appearance from the former, though not
less rugged or Alpine. These ranges have a width at the
international boundary of about 150 miles, but narrow down
as they proceed northward. Their western boundary is the
Interior Plateau. The Gold Ranges thus defined are divided
by the long longitudinal valley followed by the Columbia
River on its southward return into an eastern system, known
as the Selkirks, and a western known as the Columbia Moun-
tains. The Selkirks are rugged, snow-capped, Alpine peaks
that attain elevations of from 9000 to nearly 12,000 feet.
Glaciers are extremely numerous in these mountains. The
Selkirks are subdivided, by the longitudinal valley occupied
by Kootenay Lake, into two subordinate ranges. In the
Cariboo district the Gold Ranges are represented by the
Cariboo Mountains. North of these the elevations become
lower, and the country becomes plateau-like, but broken by
occasional ranges that have not yet been sufficiently explored
to be accurately classified.

INTERIOR PLATEAUS

Lying between the Gold Ranges and the Rocky Moun-
tains in the east and the Coastal System in the west is a region
that bears a marked contrast to the lofty bordering moun-
tain systems. It may be subdivided into three portions: a
southern, a central, and a northern. The southern is what
is known as the ‘ Interior Plateau’ or ‘ Dry Belt.” It ter-
minates northward about latitude 55° 30’ in a plexus of
mountains without wide intervals. Its width is about 100
miles—between the Columbia Mountains and the Coast Range
—and its length about 500 miles. While strictly speaking
mountainous, the ridges are not sharply serrated, and have a
generally uniform elevation, partly due to erosion below the
zone of intense weathering and partly to volcanic accumula-
tion. In the lower, northern portion, the general elevation is
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not more than about 3500 feet. The ridges and mountains
which break the surface of the country seldom rise above
5000 feet. It is dissected by great valleys, often steep-
walled, and cafion-like at the bottoms. The major valleys
do not lie more than 1000 feet above sea-level.

As the Interior Plateau lies west of and much below the
Coast Range over which the prevailing winds sweep, it is a
dry country, consequently a dominantly grass country, and
this contrast in vegetation further differentiates it from the
wet and wooded, high, mountainous belts that bound it on
either side. Between the Interior Plateau and the northern
boundary of British Columbia is the central district, at present
imperfectly known. It is occupied by various groups of
mountains of generally rather subdued outline.

In the northern district, beyond the British Columbia
boundary, between the Mackenzie Mountains and the Coast
Range, is another wide plateau, known as the Yukon Plateau,
that stretches down the valley of the Yukon to Alaska. It
is broken by deep valleys from 1000 to 3000 feet below
the surrounding country, but the uplands are broad, gently
sloping areas that appear to be the remnants of a once con-
tinuous plain with a gradual slope northward from 4000 feet
to about 1000 feet or less.

THE CoASTAL SYSTEM

Between the Interior Plateaus and the Pacific Ocean the
country is again high, rugged and Alpine. This system of
mountains consists of several ranges, of which the Coast
Range is the greatest and most important. Along the inter-
national boundary the first range west of the Interior Plateau
is the Cascade Range. This, while one of the great ranges
of the Western States, is unimportant in Canada, for, while
over one hundred miles wide on the boundary-line, it quickly
narrows down to a point at Lytton.

It is succeeded north and west of the Fraser River by the -
Coast Range, which, with a width of 100 miles, runs north-
westward for at least Qoo miles, when it passes inland at the
head of the Lynn Canal. Many of the main summits exceed
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8000 or 9ooo feet, and on the western side rise directly from
the sea. In the north, as at the head of Portland Canal,
where the snow-line is only about 4500 feet, the mountains
are exceptionally rugged, steep and Alpine. The Coast
Range, particularly in the north, supports countless snowfields
and glaciers.

Though high and rugged, the Coast Range is traversed
by a number of deep transverse valleys, through which rivers
rising in the Interior Plateaus escape to the sea. The seaward-
facing transverse valleys and ridges are partially submerged,
forming the long fiords, channels and islands that make the
western coast so remarkable and picturesque.

Outside the Coast Range, and in a partially submerged
condition, with the dividing trench almost submerged, is the
Vancouver range, of which Vancouver Island and the Queen
Charlotte Islands are projecting ridges. This range forms
the border of the continental shelf. Beyond it are the great
depths of the Pacific.

The submerged trench between the Vancouver range
and the Coast Range, with the channels and fiords above
referred to, furnishes what is probably the most remarkable
inland salt-water navigation in the world. From Seattle,
on Puget Sound, to Skagway, on Lynn Canal, a distance of
over a thousand miles, river boats can navigate with only a
couple of sounds, open to the ocean, to cross.

The Coast Range, as above remarked, turns inland at the
head of Lynn Canal, but its place along the sea-coast is taken
by the St Elias Range, along which the boundary between
Canada and Alaska runs to the 141st meridian. With the
exception of Mt M¢Kinley, which lies some distance to the
north-west in Central Alaska, the highest peaks in the whole
Cordilleran region of North America are found in the St Elias
Alps, such as Mt St Elias, 18,000 feet, and Mt Logan, the
highest known point in Canada, 19,540 feet. They are snow-
clad and glacier-mantled for almost their entire height.

Volcanoes of commanding form, which here and there
dominate the plateaus and mountains of the Cordilleras in
the United States and Mexico, are not a feature of the well-
known portions of the Canadian Cordilleras. Mt Baker,
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however, is only a short distance south of the British Columbia
boundary, and volcanoes occur in the St Elias Alps. A
recent volcano has been found in the Stewart River district,
and on further exploration others will no doubt be met with
at other points. Volcanic activity was, however, a marked
feature during Tertiary times ; the volcanic material, although
now to a great extent removed by erosion, forming thick
deposits over large areas of the Interior Plateau, but being
found also at various points throughout the entire length of
the Cordillera from near Vancouver to Alaska.

111

RIVERS AND LAKES

EOGRAPHICALLY and historically no physical feature
of Canada is more important than the great length
of its principal watercourses, and the manner in

which they interlock and penetrate almost every part of its
area. By canoe it is possible to travel in almost any direc-
tion over a large part of the entire country. The great St
Lawrence, with its numerous tributaries—one of which, the
Ottawa, is 700 miles long—drains a basin, largely in Canada,
of 530,000 square miles. From the Strait of Belle Isle the
gulf, estuary and river are navigable to Montreal, a distance
of 1000 miles, by large sea-going vessels ; while above Mon-
treal, by the aid of a few canals, the river and the Great Lakes
can be navigated by large boats for 1400 miles farther, into
the heart of the continent.

In addition to the St Lawrence there are three other rivers
of the first class whose watersheds are wholly or largely in
Canada—the Nelson, Mackenzie and Yukon.

The Nelson basin, of 367,000 square miles, extends from
the Rocky Mountains to Hudson Bay, into which the river
drains ; and from the international boundary to the 54th
parallel as far east as The Pas; thence north-east to the bay. .
The Red River valley, tributary to this river, extends south
of the international boundary to the head of the Mississippi
River. The Mackenzie, flowing into the Arctic, drains not



RIVERS AND LAKES 23

only all the northern portion of the interior plain, but
considerable portions of both the Rocky Mountains and the
Laurentian Plateau regions. Indeed, of the 1,200,000 square
miles of Canada sloping to the Arctic, the greater part is
drained by the Mackenzie and its tributaries. This river
system has a maximum length of about 2500 miles.

The Yukon, draining the northern part of the Cordilleran
belt into the Pacific, is about 2000 miles long. Its basin in
Canada has an area of about 145,000 square miles.

It is only by contrast with these greatest rivers that many
more are relegated to a second or third rank. Thus the
Churchill, draining into Hudson Bay, has a length of 1300
miles. Even the Fraser, nearly 700 miles long, and the
Columbia, only partly in Canada—both draining the southern
portion of the Cordilleran belt into the Pacific—are notable
rivers.

It will be apparent that the greater part of Canada lies
on the northern slope of the continent, and that the remainder
is divided between the Atlantic and the Pacific, only 13,000
square miles draining southward. In this connection a few
of the levels of the larger lakes may be useful as indicating
the lowest levels of large tracts of adjacent land : Lake
Ontario, 246 feet above the level of the sea ; Lake Superior,
602 feet; Lake of the Woods, 1057 feet; Lake Winnipeg,
710 feet; Lake Athabasca, 620 feet; Great Slave Lake,
520 feet ; Great Bear Lake, 390 feet ; Kootenay Lake, 1760
feet ; Atlin Lake, 2200 feet.

Remarkable as are her rivers, Canada is still more note-
worthy as a country of lakes, both from their size and number.
The interior and the edges of the Laurentian Plateau form
the principal lake region, but lakes are also found in the
uneven glacial deposits of the Medial Plains, in the valleys
of the Appalachian region, and in the fiord-like trenches of
the Cordilleras.

The Great Lakes of the St Lawrence have an area of
95,000 square miles, of which Lake Superior, the largest,
occupies about 31,800 square miles. Its greatest depth is
over 1000 feet. Lake Ontario, the smallest, has an area of 7260
square miles. Lake Winnipeg is larger than Ontario, having
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an area of 9460 square miles, while Great Slave Lake has an
area of 10,719, and Great Bear Lake of 11,820 square miles.
Thus what are known as the ‘ Great Lakes’ do not in all
respects outrank all others in Canada. There are nine other
lakes with a length exceeding 100 miles, and thirty-five more
exceeding 50 miles. It is a striking fact that the larger lakes
and the St Lawrence lie along the southern border of the
Laurentian plateau. The lakes lying within the Laurentian
plateau are legion, ranging in size from lakes of the first rank
to ponds too small to be represented on large-scale maps.
The Laurentian lakes are characterized by formless shapes,
irregular bays and myriads of islands. In many cases one
lake simply spills over into the next basin below, so that
chains of lakes are typical. Remarkably numerous and
powerful waterfalls, which are destined to play a most im-
portant part in the industrial development of the country,
are thus occasioned. Their situation in the coalless districts
of Canada increases their usefulness. The numerous lakes
act as reservoirs and settling basins, so that the rivers which
drain them are wonderfully steady in flow and pure in quality.

Many of the smaller lakes in the Laurentian are bordered
with marshes, and are gradually filling up with vegetable
growth, becoming peat bogs or muskegs.

The long fiord-like lakes of the Cordillera have great
scenic attractions, and are also important as means of com-
munication. In addition to the better known lakes, such
lakes as Kootenay, Slocan, Arrow, Okanagan and Atlin may
be mentioned as possessing almost matchless beauty.

The lakes of Canada are freshwater, but on the plains
there are a few small lakes, such as Old Wives’ Lake in Southern
Saskatchewan, that have no outlets and are consequently
alkaline. In these the heavy evaporation equals the supply
of water entering the lakes, so that no outlet is required. The
entering streams, of course, contain a small amount of salt
in solution, which is left in the lake as the water evaporates,
gradually rendering the lake saline. In summer, when
evaporation exceeds the supply, round the edges of such lakes
and ponds may be seen a white rim of the salts, mostly
magnesian.
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v
GEOLOGY AND ECONOMIC MINERALS

HE physical features of the country, of course, depend
upon, and result from, its structure and geological
history.! Its settlement and industrial development

are largely influenced by these factors, so that it is pertinent
to discuss the geology in some detail.

On account of the relationship between physiographical
features and geology the geographical provinces into which
we have divided Canada for the purposes of description are
the natural geological provinces, each characterized by its
own particular rocks and structure and its own distinctive
economic minerals. Knowing in which geological province
a region lies, one can make a shrewd prediction as to its
general character and the nature of its economic resources.

THE APPALACHIAN REGION

The typical structure of the Appalachian mountain
system is a close folding of the strata, through mountain-

1 The divisions of geological time and the names applied to the groups of rocks
formed during these periods:
Recent

Pliocene
Tertiary Mlocene
}Laramie
Mesozoic { Jurassic
Triassic

Permian
Carboniferous
Devonian
Silurian
Ordovician
Cambrian

Keweenawan
{Upper Huronian

{Cretaceous
Palxozoic

Middle Huronian

Pre-
Lower Huronian

Cam-

brian
Keewatin

Laurentian
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building forces, into anticlines and synclines ( v1 shaped folds),
accompanied by the breaking and dislocation of the strata
(faulting) where the breaking point was exceeded. Over
large tracts, in the Appalachian region of Canada, the strata,
chiefly Paleozoic in age, are consequently much disturbed
and faulted, and now lie in highly inclined positions, and there
is a pronounced tendency for the various formations to occur
in elongated bands, striking approximately north-east and
south-west, parallel to the axes of the folds and of the result-
ant mountain ranges. Along the central axes of folding and
uplift, in the Eastern Townships of Quebec, in Gaspe, in
the two hilly areas of New Brunswick, and in the northern
and eastern portions of Cape Breton Island, and probably
along the southern half of the Nova Scotia peninsula, rocks
of pre-Cambrian age are exposed. These are portions of
the ancient floor, upon which the Palzozoic sediments were
deposited, brought to view by the mountain-folding and
subsequent erosion.

Paleozoic sediments are well represented in this region.
Cambrian and Ordovician strata occupy much of the Appa-
lachian portion of Quebec. Silurian and Devonian strata
are found in Gaspe and North-Western New Brunswick :
associated with older strata they are found in the southern
part of this province. Devonian and older rocks form the
main part of Nova Scotia. In the Canadian Appalachian
region Carboniferous and Permian rocks are confined almost
entirely to the Maritime Provinces, where they border the
shores of the Gulf of St Lawrence, extend almost entirely
across Central New Brunswick, and cover the whole of Prince
Edward Island. Triassic measures occur along the shores of
the Bay of Fundy in both New Brunswick and Nova Scotia,
but with this exception—the Mesozoic and Tertiary systems .
are unrepresented in this region in Canada. Closing this
unrepresented lapse of geological times, we find only the
sands and clays of the Glacial period, with recent deposits,
such as the fertile marsh-lands of the Bay of Fundy. In
addition to the sediments there are, over considerable areas,
intrusive igneous rocks, and, in certain localities, volcanic
outflows.
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The pre-Cambrian rocks of the Appalachian region are
mostly of igneous origin, and no separation into groups or
correlation with the typical pre-Cambrian of the Laurentian
Plateau has as yet been effected. In the Eastern Townships
of Quebec the pre-Cambrian rocks appear to be almost
wholly basic volcanic rocks, which, however, are intimately
associated with metamorphosed Palxozoic sediments. In
Gaspe, granites, acid volcanics, and possibly sediments are in-
cluded. The same is true of Northern New Brunswick, while
in Southern New Brunswick and Cape Breton, in addition to
large volumes of granites and gneisses, altered acid and basic
volcanics are common, and some schistose rocks occur that
are possibly of sedimentary origin, as is the associated
crystalline limestone.

The Gold-bearing (or Meguma) series of Nova Scotia,
which has usually been referred to Cambrian, is in all pro-
bability also pre-Cambrian. This important series, with
large masses of intrusive granites of later age, occupies the
whole of the Atlantic coast of Nova Scotia. It consists of a
lower division of quartzites, and an upper one mainly of slates,
thrown into a series of Appalachian folds. Batholiths of
granites of more than one intrusion, but probably Devonian
or early Carboniferous, cut into this gold-bearing series, and
along its folds in the lower quartzite division there is a
widespread system of quartz veins and saddle reefs, often
gold-bearing.

Cambrian.—In the vicinity of St John (New Brunswick),
and also in Cape Breton Island, a remarkably complete and
interesting section of highly fossiliferous Cambrian rocks
occurs. In Quebec an almost continuous belt of Cambrian
sediments extends from the Vermont border to the extremity
of Gaspe. The Cambrian fauna of the Maritime Provinces
bears a close resemblance to that of Northern Europe, but is,
in some respects, unlike that of the neighbouring Cambrian of
Quebec, suggesting that while the sediments of the Maritime
Provinces were deposited near the shore-line of the Cambrian
ocean, the Quebec sediments were formed in a long sound
that, from Gaspe to the Southern States, was separated from
the Cambrian ocean.
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Ordovician.—Both of these seas appear to have continued
their existence into Ordovician times, though the relative
positions of the coast-lines shifted with successive earth
movements, for, in the northern portion of the peninsula of
Nova Scotia, Ordovician sediments, mingled with igneous
rocks that may be contemporaneous volcanic material, are
found, and in New Brunswick Ordovician beds stretch through
the hilly country north-easterly to Chaleur Bay. The rocks
of this region are often penetrated by large bodies of granite
and other igneous rocks. In Quebec various divisions of
the Ordovician are represented. Towards the close of the
Ordovician the Appalachian region of Eastern America was
involved in a series of mountain-building movements, during
which the strata were folded and much, if not all, of this
portion of the continent was elevated above the sea and sub-
jected to erosion, before the transgression of the Silurian sea
which appears to have covered much of the Maritime Pro-
vinces and the Appalachian region of Quebec.

Silurian.—Throughout Western and North-Western New
Brunswick and the Gaspe peninsula large tracts are floored
with great volumes of shales, sandstones and limestones of
Silurian age, the sediments laid down in this Silurian sea.
With these sediments are many igneous rocks, some of them
products of contemporaneous volcanoes. In North-Eastern
Nova Scotia Silurian strata also occur; at one locality in
Northumberland Strait a nearly continuous section, 3000 feet
thick, of the whole Silurian system is exposed.

Devonian.—Devonian strata are found over a considerable
portion of the Canadian Appalachian country. The earlier
beds are marine deep-water deposits ; but large portions of
the system consist mainly of shales and sandstones often rich

in the remains of land plants, which indicate shallow-water -

deposition near land. At one point in Nova Scotia beds of
tuffs occur in the Devonian, showing that there was some
volcanic activity.

In late Devonian and perhaps early Carboniferous times
the region was again subjected to mountain building, and
the strata folded and faulted. Successive intrusions of
granites and allied rocks occurred over considerable areas.

———
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From this time forward until a comparatively recent geo-
logical date nearly the whole of Quebec remained a land area,
but large portions of the Maritime Provinces were during
the succeeding period gradually depressed and floored with
great volumes of sediments. The contacts of these Carboni-
ferous with the older formations still indicate in many places
the sinuous shore-lines where the waves of the Carboniferous
sea broke against the ancient beach and headland.

Carboniferous.—The Carboniferous strata of the Mari-
time Provinces, in which occur the prolific coal seams of
Nova Scotia, are of great thickness. The famous Joggins
section, on the shores of the Bay of Fundy, has a thickness
of over 14,500 feet, exposing more than seventy seams of
coal. It, however, runs up into strata younger than Carboni-
ferous. Throughout the region bordering the Straits of
Northumberland the Carboniferous measures are succeeded
by a heavy series of Permian rocks that extend throughout
Prince Edward Island. The Carboniferous in New Bruns-
wick occupies about 10,000 square miles, bordering the
eastern shore and contracting inland between the two elevated
districts of the province, but its thickness is here very small.
The Carboniferous and succeeding rocks extend into Nova
Scotia, covering much of the country north of the Bay of
Minas and extending into Cape Breton. As they also occur
on the Magdalen Islands far north in the Gulf of St Lawrence,
there is reason to believe that large tracts of this formation
still lie beneath the waters of the gulf. In the lower portion
of the Carboniferous a marine limestone occurs accompanied
by thick beds of gypsum. The later rocks are mostly shales,
sandstones and conglomerates. Several local unconformities
between different portions of this great succession of beds
have been noted, marking intervals of local movements.

The measures are generally nearly flat or gently folded,
though locally more disturbed and broken by dislocations
of considerable magnitude. With the beginning of the
Mesozoic the Maritime Provinces appear to have become
a land area. In the Triassic, red shales and sandstones were
deposited along the shores of the Bay of Fundy, probably in
a bay of the Mesozoic sea. With them are thick sheets of
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diabase, which in Nova Scotia overlie the Triassic sediments
that extend along the shore with few breaks for 250 miles.

This closes the important subaqueous history of the
Appalachian region in Canada. The periods of mountain
building, which so folded and disturbed the older strata, had
come to a close. From this time forward the region appears
to have remained a land area subjected to subaerial erosion,
by which its mountainous character was reduced and sub-
dued. This process of degradation appears to have been far
advanced in Cretaceous times, when portions of regions were
probably reduced to a sloping plain. But some clays occur
at Shubenacadie and in Musquodoboit valley that may be
Mesozoic, indicating limited sedimentation in that period.

Economic Minerals.—The Appalachian region in Canada,
as in the United States, is important for its economic minerals.

The most valuable, from an industrial as well as a mone-
tary standpoint, is coal, which is extensively mined in Nova
Scotia, the royalties from this product furnishing over one-
half of the entire revenues of the province. Mining com-
menced more than two hundred years ago, but it was not until
the third decade of the last century that the industry assumed
notable proportions. The coal is bituminous, of good quality,
suitable for steam, coke and gas. It occurs in the Carboni-
ferous measures, and is mined in five localities—Sydney and
Inverness County, both in Cape Breton Island; Pictou
County and Cumberland County in North-Eastern Nova
Scotia ; and Grand Lake, New Brunswick.

The Sydney fields extend for thirty miles along the sea-
coast of North-Eastern Cape Breton, and underlie ffty-six
square miles of land area as well as a large, at present un-
defined, submarine area, into which mining operations extend.
The coal measures are gently folded into three anticlines and .
four synclines. The measures, largely sandstones and shales,
contain in all twenty-four seams, containing from forty to
fifty feet of coal ; of these, six contain three or more feet of
coal. The similarity and persistence of the seams over the
whole area are remarkable.

The Inverness field includes a series of narrow areas
dipping under the sea, and extending for fifty miles along the
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western shore of the island. Seams of coal from two to
twelve feet thick occur. In Richmond County, also, coal is
found. '

The Pictou field on the mainland has an area of twenty-
five square miles, but the coal seams are often of great thick-
ness, one being thirty-eight feet. The structure of the
district is complicated, being folded and faulted.

The Cumberland field contains two producing areas,
the Joggins and Springhill. In the Joggins section, along
Chignecto Bay, of the numerous seams several are from five
to six feet thick. In the Springhill district the geological
structure is less simple. Fight seams occur, varying in thick-
ness from two feet four inches to thirteen feet.

In New Brunswick the productive measures seem to be
localized to approximately one hundred square miles about
Grand Lake, where two seams, six to ten inches and twenty
to twenty-four inches thick respectively, occur. Sometimes
these two seams approach within six inches of each other.
These nearly flat seams lie close to the surface, so that in
places they are worked in open pits.

Bituminous shales occur in New Brunswick, at a few
points in Nova Scotia and in the Gaspe peninsula. The oil-
bearing shales of New Brunswick occur south of Moncton,
being exposed at intervals from near Dorchester westward
to a point south of Norton—a distance of fifty miles. The
richer shales, when retorted, yield 30 to 80 gallons of crude
oil, and from 65 to 112 pounds of ammonium sulphate per
ton. So far these have not been utilized commercially,
though from the Albert shales at Albert Mines a large vein-
like body of albertite, a hard bituminous substance, was
mined for twenty years, and the shales are now being pro-
spected with a view to establishing an industry.

Considerable boring for oil has been done in Gaspe, Cape
Breton and Southern New Brunswick, but without success.
Recently, however, a large gas-field with some oil has been
found south of Moncton (New Brunswick).

Next to coal, the most important mineral produced in the
Appalachian regions of Canada is asbestos, which is exten-
sively mined in the Eastern Townships of Quebec, near Black
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Lake, Thetford, East Broughton and Danville. This forms
the main source of the world’s supply of asbestos. The
asbestos occurs in veins in serpentinized peridotite, varying
in width from mere lines to several inches. The mining is
usually carried on by means of large open pits.

Gypsum deposits are very extensive, forming beds of as
much as two hundred feet in thickness in the Lower Car-
boniferous. Associated with it, somewhat irregularly, is
anhydrite, from which the gypsum appears to have been de-
rived. It is mined at a number of points, notably at Hills-
borough (New Brunswick), and near Amherst and Windsor
(Nova Scotia).

The Appalachian region is well supplied with materials
for building. The granites, utilized for paving, building and
ornamental purposes, are found in the Eastern Townships,
near Staynerville and Stanstead ; in New Brunswick, near
St George ; and at several points in Nova Scotia.

Excellent marbles have been produced in the Eastern
Townships at Philipsburg and Stanbridge.

Roofing slates are worked near Kingsbury and at other
points.

The sandstones of the Carboniferous and Permian furnish
excellent structural stone and grindstone, in both New
Brunswick and Nova Scotia.

Clays and shales of industrial value are found, those at
Shubenacadie and Musquodoboit and near Grand Lake being
excellent for refractory and higher quality clay products.

Infusorial earth occurs in both New Brunswick and Nova
Scotia, and moulding sand is produced to some extent.

Deposits of barite are widespread in North-Eastern Nova
Scotia, and are worked at Lake Ainslie and North Chetlcamp,
Cape Breton.

Metallic Minerals!—Gold is found in traces at many
points in the Appalachian region, but its two most prominent
occurrences are in the Gold-bearing series of Nova Scotia,
and in the alluvial deposits of the Chaudiere River and its
tributaries in South-Eastern Quebec. It is also found in the
antimony ores of West Gore, Hants County (Nova Scotia),

1 See Appendix I.
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and in copper ores of South-Eastern Quebec. At Gays River
(Nova Scotia) the Lower Carboniferous conglomerate overlying
the Gold-bearing series contains gold. In Cape Breton gold
veins have been found, and gold is also noted at other points.

The gold districts of the Gold-bearing series of Nova Scotia
are of special interest, not only on account of their productive-
ness, but on account of their wide distribution and the regu-
larity of their mode of occurrence. The gold occurs in
deposits of quartz with some calcite, which, on the domes of
the closely folded series, commonly follow planes of strati-
fication in bands of slate in the thick quartzites of the lower
division. The quartz is usually dense, dark, ribboned, and
characteristically corrugated, or ‘barrelled.” Pyrite and
arsenopyrite occur both in the quartz and in the country
rock. The main production has been from rich shoots in
the veins, where the gold has been free milling, and some
remarkably fine specimens of free gold are often found. In
more recent years attempts have been made to work the
lower-grade quartz. The gold industry of Nova Scotia has
been in existence since 1860.

The alluvial gold of South-Eastern Quebec has been worked
along the Chaudiére River and its tributaries, particularly
the Gilbert. It has also been recovered from the valley of
the Dilton River. Much of the gold is coarse, one nugget
weighing, according to reports, 52 14 ounces. The main source
of placer gold has been the pre-Glacial sands and gravels of
old Tertiary rivers. These sands and gravels are in many
places buried under seventy-five or more feet of Glacial and
more recent deposits. The disintegrated bed rock under a
paystreak has often proved to be particularly rich. The
original source of the placer gold is not known, but it was
probably obtained from the pre-Cambrian volcanic rocks.

Copper occurs at many points throughout the region,
but only in the Eastern Townships has it formed the basis
of a steady mining industry. Here workings have reached
a depth of about three thousand feet. The ores being mined
consist of chalcopyrite with subordinate chalcocite and
bornite in pyrite in the schistose porphyries and andesites of
the pre-Cambrian. The deposits have the form of flattened

VOL. IX Cc
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lenses, en échelon, lying parallel to the foliation of the en-
closing rocks. Besides copper, the sulphur is recovered, and
the small content of silver and gold.

Two other types of copper occurrences are found in the
Eastern Townships, as irregular deposits of chalcopyrite,
chalcocite and bornite in the Ordovician sediments near
intrusive dikes, and as chalcopyrite in pyrrhotite at points
along the contact of intrusive diabase with the Ordovician.

Ores of copper have been found at many places in Nova
Scotia and New Brunswick. At Cape d’Or native copper is
found along joints in the Triassic diabase. Chalcocite and
malachite in nodules are found in sandstone, and considerable
work has been done in chalcopyrite deposits in pre-Cambrian
felsite at Coxheath, and chalcopyrite containing gold has been
worked at Cheticamp, Inverness County (Nova Scotia).

Although iron ores are widely distributed, and although
Nova Scotia with her coal is the centre of large iron and steel
industries, the production of iron ore is at present small.
This is mainly due to the abundant supply of cheaply obtain-
able iron ores at Wabana, Newfoundland.

In the Nictaux-Torbrook district the ores are largely
hematite, occurring in fossil beds, five to ten feet thick, in
the Upper Silurian and Devonian. Near Londonderry iron
ores occur in the Devonian slates and quartzites near the
contact with various acid intrusive rocks. The ores occur
in a fissured zone, in which is developed a complicated system
of veins of ankerite, siderite, etc., with, in places, abundant
magnetite, hematite and limonite. On the Nipisiquit River,
twenty miles south of Bathurst, in New Brunswick, a large
body of magnetite in the schistose quartz porphyry of early
Paleeozoic or pre-Cambrian age has recently been opened up
and is now producing. ,

Chromite occurs in the serpentine of the Eastern Town-
ships and in Gaspe, and is mined near Black Lake.

Manganese ores are found at a number of points in Nova
Scotia and New Brunswick, more commonly associated with
the Lower Carboniferous limestone, in the form of pyrolusite,
psilomelane and manganite. These ores are often of excep-
tional purity. Bog ore or wad also occurs.
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The tungsten-bearing mineral scheelite has been found in
the Gold-bearing series at a number of localities in Halifax
County (Nova Scotia), in quartz veins containing arseno-
pyrite, lithia-mica, tourmaline, etc. These veins resemble
the gold veins of the same series in mode of occurrence, but
do not seem to be themselves gold-bearing.

Auriferous stibnite (antimony ore) is mined at West Gore,
Hants County (Nova Scotia), and native antimony and stib-
nite have been mined at Prince William (New Brunswick).
Antimony minerals in considerable quantity occur at South
Ham, Quebec.

Tin and lead have been found, but so far have not formed
the basis of a mining industry.

THE LAURENTIAN PLATEAU

The Laurentian Plateau is underlain by rocks of pre-
Cambrian age, which will collectively be referred to as the
pre-Cambrian. Though a vast territory, over half of the
whole Dominion, it is small in comparison with the ancient
continent of Laurentia, which in pre-Cambrian times occupied
much of the present North American continent, and over
which the gradually encroaching Palzozoic and later seas laid
down their sediments, thus concealing vast areas under the
Paleozoic and later rocks.

The rocks of the pre-Cambrian show by their folding and
metamorphism that the district was subject to mountain-
building processes, but the mountainous character of the
country had been effaced by erosion, and reduced to almost
its present topography, long before the Cambrian. It is
evident that great periods'of geological time must have elapsed
before the Cambrian, probably as great as all succeeding
time.

On account of the vastness of the region occupied by the
pre-Cambrian rocks—much of which has not as yet been
carefully explored—of the complicated structures, and the
high degree of metamorphism which makes correlation
difficult, it is not possible to classify the rocks of the whole
area or to give the full details of its geological history.
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Wherever carefully studied, however, as in the Lake Superior
district, about Lake Huron, about Cobalt, and in Eastern
Ontario, a similar classification is possible, and the same
relationships obtain ; so far as exploration has gone, nothing
necessitating a modification of the classification has been
observed. Soitwould appear that the geological classification
of the Lake Superior district may be representative of the
Laurentian Plateau as a whole. The region is chiefly occupied
by large and small bodies of igneous rocks that at the time
of their formation were deeply buried, but that now are partly
exposed. These rocks are often typically granitic, but are
more commonly gneissic. Though perhaps of widely different
ages, they preserve a general resemblance over the whole
Laurentian Plateau, and, so far as known, they form the foun-
dation upon which all the other formations rest. Areally,
they form by far the greater part of the whole plateau. IFrom
their nature, however, it is evident that they formed below
the surface, and consequently were not the first rocks to
occupy the region. Moreover, their contacts with the Kee-
watin rocks, to be spoken of below, are intrusive, showing
that they are younger than these. Still, wherever it has been
definitely established, they are the foundation upon which the
older rocks rest. These rocks are grouped as the Laurentian.

The oldest recognized group of rocks of the pre-Cambrian
is known as the Keewatin. The Keewatin is composed of
an underlying series of volcanic greenstones, often schistose,
followed by some sedimentary schists, limestones and ‘ Iron
Formation.” The last, typical of several subdivisions of
pre-Cambrian, consists of chert or jasper, finely interbanded
with hematite or magnetite. At favourable points the iron
may be concentrated into huge bodies. The basal volcanic
lavas of the Keewatin must have been poured out over some
older formation, but, as stated above, the Laurentian rocks
underlie and penetrate the Keewatin on all sides, wherever
relationships have been conclusively established. At one or
two observed points, however, a granite underlying the
Keewatin may be the older formation, and, in North-Western
Ontario, Dr A. C. Lawson has described a series of schists
that he has named Couchicing, and that he believes to be older
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than and to underlie the Keewatin. East of Lake Timis-
kaming are some gneisses that from their position may also
underlie and be older than the Keewatin.

The Keewatin rocks now occupy isolated, relatively
narrow bands or areas, underlain and penetrated on all sides
by granites and altered rocks, but from their wide distribution
it is evident that they once formed a continuous, nearly
horizontal series over very extensive areas.

The striking characteristics of the pre-Cambrian rocks
so far described are the intensive deformation and meta-
morphism to which they have almost everywhere been sub-
jected, which often renders the original nature difficult to
decipher. These results would not be produced without the
formation of mountain systems, and these disturbances no
doubt account for great intrusions of granitic rocks.

This first great pre-Cambrian era was brought to a close
by a prolonged period of erosion, during which a large part
of the Keewatin was removed, exposing the underlying, once
deeply buried granite masses, and reducing the mountainous
district to a low hilly region like the present Laurentian Plateau.

For this first pre-Cambrian era there is no universally
adopted name. Sir William Logan’s ‘ Laurentian,’ as defined
by him, covered this period of geological time, and by the
rules of nomenclature should be retained for it; but owing
to Sir William’s mistake in including in the succeeding
Huronian some Keewatin greenstones, and to later geologists
restricting the term Laurentian to the granites and gneisses,
confusion was introduced in the use of this term. The term
Archean, which has been used to cover the whole pre-Cam-
brian, is now used by the majority of the United States
geologists to designate this first pre-Cambrian era.

Following this era a gradual sinking of the Laurentian
continent took place, and along the advancing shores the
detrital matter carried down from the continent was de-
posited in a series of sedimentary beds, consisting of con-
glomerates, sandstones and slates, with in some places cal-
careous rocks. At Cobalt and in North-Western Quebec, in
the basal conglomerate of the series that bears a striking
physical resemblance to consolidated boulder clay, a few
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striated boulders have been found that have the form and
appearance of glacial boulders. If this conglomerate proves
to be a glacial deposit, it will throw an interesting light on
the climatic conditions in these ancient geological times.

This series of sedimentary rocks forms the lowest division
of the Huronian, and is known as the Lower Huronian. These
Lower Huronian rocks still occupy much of the country, and
normally lie nearly horizontal, filling the depressions and over-
lying the hills of the pre-Huronian surface. Except locally,
they are unmetamorphosed, undisturbed, clearly recognizable
sedimentaries, and this is a distinguishing characteristic.
One would expect such rocks to be fossiliferous, and in 1911
Dr Lawson and Dr Trueman found forms that Dr Walcott
has identified as fossils, in pre-Cambrian rocks of Steep Rock
Lake, which are believed to be Huronian.

The Lower Huronian is thus very different from the
Keewatin and Laurentian, and is separated from the latter
by a great period of erosion, above mentioned, or, in technical
language, by a great unconformity.

The Lower Huronian is followed, in places at least, by
quartzite or arkose, separated from it by a minor uncon-
formity. These latter beds belong to a second division of
the Huronian, the Middle Huronian. With the sediments
of these formations there are associated widely extending,
sheet-like bodies of diabase of later date that sometimes cut,
but more often rest upon, the sedimentary beds. While
these Lower Huronian rocks are normally undisturbed,
locally, as in North-Western Ontario, they may be highly
disturbed and altered, particularly by great intrusions of
granitic rocks of a later date. In this western district the
Huronian appears to have suffered mountain building along
with the Keewatin. Under such conditions its separation
from the latter may be very difficult. This complex of Lower
Huronian and Keewatin rocks was deeply eroded and planed
to an undulating surface. This unconformity marks the close
of the second recognized pre-Cambrian period.

Following this, with continued depression of the land sur-
face, heavy deposits of sedimentary rocks, largely dark slates
with Iron Formation, were laid down. This series, known
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as the Upper Huronian or Animikie, occupies a large area
west of Lake Superior, unconformably overlying the older
rocks. These Animikie rocks are virtually unaltered and
seemingly lie in a series of fault blocks with steep northern
faces and southerly sloping tops. As is the case with respect
to the Lower Huronian, extensive and very often thick sheets
and sills of diabase are associated with these sediments.

Following the Animikie there were further erosion and
earth movements—slight, however, in comparison with the
earlier—followed by a period, the Keweenawan, during which
red sandstones, conglomerates, shales and dolomites, well
exposed on Lake Superior, west of Port Arthur, were laid
down. During this period there was also heavy volcanic
activity, and a thick series of lavas and tuffs, as exposed on
Michipicoten Island, was deposited. With the sedimentary
beds are sills of diabase ranging up to a thousand feet in thick-
ness. These igneous rocks are distinctly younger than the
sediments.

The Keweenawan is usually classed as pre-Cambrian,
though it is held by some to be Cambrian, and to represent
desert conditions.

At widely separated points over the vast Laurentian
Plateau, wherever exploration has extended, groups of similar
rocks are found. While it is not possible, with scant know-
ledge and great intervening distances, definitely to correlate
these with the subdivisions of the pre-Cambrian recognized
near the southern border of the plateau, where they have been
studied in detail, still the resemblances to Laurentian, Kee-
watin, Lower and Upper Huronian and Keweenawan are so
marked, and the relationships between the formations wherever
noted are so similar to those obtaining in the south, that it is
probable that the classification and history of the pre-Cambrian
above outlined are continental in application. For example,
on the east shore of Hudson Bay, in the central portion, and
on the Atlantic coast of Ungava, are rocks that appear to be
equivalents of the Upper Huronian; on Great Bear and
Great Slave Lakes are large areas of apparently identical
rocks ; south of Lake Athabasca is a large district underlain
by sandstone that appears to be Keweenawan, and north-
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west of this is an area of volcanics, probably also of Keweena-
wan age. On the Coppermine River are rocks that appear
to be identical with the copper-bearing Keweenawan rocks
of the Keweenawan peninsula of Michigan. Keewatin-like
rocks are also widespread. These resemblances are not only
lithological, but stratigraphical as well.

While sedimentary and volcanic rocks are extensive and
widely distributed, their volume as a whole is much less than
that of the associated deep-seated or plutonic igneous rocks.
These granitic rocks are often gneissic, and range in com-
position from a dominant granite type to very basic forms.
Pegmatite dikes are an almost constant feature. In age too
they vary. Over large areas they sometimes are all of ap-
proximately one period, post-Keewatin, post-Huronian, etc.,
as the case may be, but plutonics of various ages may be
found in the same limited district. Pre-Huronian granites,
however, appear to largely dominate. Highly alkaline rocks,
such as nephaline syenites, are found as in Eastern Ontario,
and bodies of anorthosite, sometimes ten thousand square
miles in extent, are met with, from the Great Lakes to the
Labrador coast.

Economic Minerals.—As the southern edge of the Lauren-
tian Plateau is rough and rugged and broken by rivers and
lakes, only a thin fringe of it has been opened up, and little
more than this has been prospected, but it has proved
to be remarkable for the great variety of useful and valu-
able minerals it contains, no less than for the richness or
magnitude of some of the deposits. Silver, gold, platinum,
nickel, cobalt, copper, iron, lead, zinc, arsenic, sulphur, talc,
mica, apatite, feldspar, corundum, graphite, ornamental and
building stones have all been mined.

The chief development of the mineral resources of the
pre-Cambrian has not unnaturally been in the United States,
into which two peninsulas from the Canadian Laurentian
Plateau project. In these are the world-renowned Lake
Superior copper and iron deposits. In Canada the nickel-
copper deposits are the largest and richest nickel deposits
known, supplying over half of the world’s market, and the
silver deposits of Cobalt are astonishingly rich, while the
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corundum and feldspar deposits of Eastern Ontario are
unique, and some of the mica deposits are probably un-
excelled.

The economic deposits are principally found in the Kee-
watin and Huronian formations, though they not infrequently
lie in igneous rocks, to which they seem to owe their origin.
Thus the silver-cobalt-nickel-arsenic veins of Cobalt, with
their rich assortment of minerals, occur in the Lower Huronian
conglomerate, diabase, and to a limited extent in the Keewatin,
near the contact of the diabase with these formations, and
the large nickel-copper deposits of Sudbury occur at the
lower basic edge of a sill-like body of norite.

The areasof mineral-producing formations are largelyin the
known southern portion of the vast pre-Cambrian province,
one stretching from along the north shore of Lake Huron north-
east to Lake Mistassini, a distance of seven hundred miles ;
a second, from Lake Superior to the Manitoba boundary ; a
third, occupying Eastern Ontario and South-Western Quebec.

The northern portion of the pre-Cambrian area is un-
prospected, but, as noted above, the same rocks occur as are
found in the south, and most of the minerals have at least been
noted by explorers; so that it is reasonable to suppose that,
as has been the case in the south, prospecting will disclose
valuable deposits in the north.

The Laurentian formation furnishes good building and
some ornamental stones.

Labradorite, perthite and other feldspars are used for
ornamental purposes. The pegmatites furnish feldspar of
remarkable purity for industrial purposes, and also beautiful
crystals of tourmaline, idocrase, apatite and zircon, etc.
Garnets of gem quality have been recovered. Sodalite is
produced as an ornamental stone, while the crystalline lime-
stones furnish beautiful marbles.

The mode of occurrence of nickel and silver has been
briefly alluded to. Gold has been found at a number of
points along the southern border of the Laurentian Plateau
in Ontario, its occurrences in Eastern Ontario, Porcupine,
and North-Western Ontario being the most important. In
Eastern Ontario it generally occurs in quartz veins near
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the contact of intrusive granite. In Porcupine it occurs in
quartz veins or networks of small veins in schistose porphyry
or conglomerate. In Western Ontario it occurs in quartz, in
Keewatin schists, or intrusive granites or gneisses.

Iron is one of the commonest and most characteristic
substances in the pre-Cambrian. Three principal types of
deposits occur :

(1) Bodies of magnetite, sometimes with associated pyrite,
formed by contact metamorphism near the borders of in-
trusive granite. The ores of Eastern Ontario, Moose Moun-
tain and Atikokan are representative of this type.

(2) Segregations of magnetite in basic igneous rocks.
These masses may be of large dimensions, but are generally
titaniferous. Eastern Ontario and Quebec furnish examples
of this type.

(3) Secondary concentrations of hematite or magnetite
in ‘ Iron Formation’ of the Keewatin or Huronian. These
concentrations are sometimes exposed on the surface, and
sometimes are revealed only by drilling below the banded
jaspilite (chert and iron ore). The country about Lake
Superior and Lake Timagimi affords examples of this type.

The iron ranges stretch across Northern Ontario from
Rainy River to the eastern boundary. They also occur west
of Lake Winnipeg; on both sides of Hudson Bay, and at
several points in Ungava ; about Great Bear and Great Slave
Lakes, and, no doubt, at many points in the great unpros-
pected north. Across the boundary-line the deposits of iron
in these formations are the greatest in the world. In Canada
the larger deposits are low grade, but better grade may yet
be discovered, and, in any case, it is only a question of time
till these lower-grade bodies become important from the
industrial standpoint.

Muscovite, which occurs in pegmatite dikes, is mined to
a limited extent. The main commercial mica of the region is,
however, phlogopite, which occurs with apatite in veins that
are analogous to ordinary mineral veins. Pyroxene and
calcite form the gangue, and the wall rock is often pyroxen-
ized for some distance on each side of the vein. The mica is
frequently localized in bands or large sheets, and sometimes
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its crystals attain enormous dimensions, one crystal in the
Sydenham mine having a diameter of nine feet.

Corundum occurs disseminated through bands in various
types of syenites, nephaline syenites and anorthosites over a
zone seventy miles long in Eastern Ontario. The corundum
is irregularly distributed through the ore-bearing bands in
crystals of all sizes up to sixty pounds in weight.

St LAWRENCE LOWLANDS

The geological features and history of the St Lawrence
lowlands are simple. On the slowly sinking continent of
Laurentia the Paleozoic seas encroached, depositing a suc-
cession of strata. The first member to be deposited on the
old pre-Cambrian surface, which then had much the same
topographical features as at present, is an arkose or sandstone.
These sandstones are not all of one age, for the sinking of the
land was slow. The oldest are of Potsdam—Upper Cambrian
age ; others are Ordovician. Above the Potsdam lies the
Beekmantown, an arenaceous dolomite followed by Chazy—
a group of shales, sandstones and limestones ; and above this
lie the shales and limestones of the Trenton. The Trenton
is succeeded by the black shales of the Utica, and these by
the shales, sandstones and limestones of the Lorraine.

The Ordovician strata occupy almost the whole of the
eastern division of the lowlands, but, in Quebec, there are a
few small areas of Silurian, and fossils of Devonian age have
been found near Montreal, showing that these plains were
once covered by many hundreds of feet of strata that have
since been removed by denudation. These Palaozoic rocks
lie undisturbed, except by minor faults, and by eight volcanic
necks that pierce the strata at and near Montreal—the
Monteregian Hills.

The second division of the lowlands, that bordering Lake
Ontario to the Niagara escarpment, is also largely Ordovician.
The basal member resting on the pre-Cambrian is generally
Lowville (Birdseye). Going westward, successively higher

1 Other occurrences of useful minerals in the pre-Cambrian are given in
Appendix 11.



44 THE PHYSICAL BASIS OF CANADA

horizons are encountered until, near the western boundary,
the Ordovician is succeeded by the Silurian, Medina and
Clinton.

The succeeding Niagara escarpment, of which the hard
limestone resting on the softer shales has caused Niagara
Falls, forms the eastern boundary of the third division of the
lowlands. The Silurian forms a large part of this area. The
Niagara is succeeded by the limestones and dolomites of the
Guelph, and the latter by the Salina, which is composed of
gypsum, salt, dolomite and shales, measures that were
evidently formed in the slowly evaporating sea. Above the
Salina is a bed of dolomite, which represents the highest
Silurian present.

The Devonian, which succeeds, does not show its lowest
beds, indicating that the region was for a time uplifted and
eroded. The lowest Devonian is in places represented by
Oriskany sandstone. This is followed by Onondaga lime-
stone and Hamilton shales. West of the Hamilton, due to
a low fold, the lower Devonian and finally the Silurian beds
reappear.

The Palzozoic seas were not restricted to the limits of the
lowlands as at present defined. Beyond the northern boun-
daries outliers of Palxozoic rocks are found, such as the
Niagara area at the head of Lake Timiskaming, and the
Ordovician beds at Lake St John, which prove that at least
bays from the Paleozoic seas extended thus far.

Economic Minerals.—The economic materials of the low-
lands, with the exception of oil, gas, salt, and in the western
division gypsum, are largely of the nature of building materials.
Clays of Glacial and post-Glacial origin are widespread and
are used for brick. The Lorraine and Medina shales are
utilized for brick, pressed brick and terra cotta. The raw
materials for Portland cement are abundant and support large -
industries. The limestones of the various formations and
some of the sandstones are used for building stone ; the lime-
stones for lime and calcium carbide, while the dolomites are
used in the manufacture of pulp.

Oil is produced in South-Western Ontario at Petrolea,
Oil Springs, Tilbury, Leamington, etc. The wells are usually
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situated on an anticlinal axis, and the oil obtained mainly
from horizons of the Onondaga (Corniferous), but with some
from the Guelph dolomite, and sparingly from the Trenton.
Natural gas occurs with the oil, but the main gas-fields are
in Welland, Haldimand and Essex Counties. In the two
former counties the gas ‘ veins ' are in the Clinton, Medina
and Trenton. In the latter the Guelph is productive.

The salt and gypsum occur in the Salina formation. The
gypsum is obtained from outcrops over the general north-
western course of the formation between Niagara and Lake
Huron.

The salt is obtained from a buried basin along the shores
of Lake Huron in Essex, Lambton, Middlesex, Huron and
Bruce Counties. The beds sometimes reach 250 feet in thick-
ness, though generally with partings of shale. One well in
Lambton penetrated 705 feet of salt in 805 feet of strata,
between the depths of 1210 and 2015 feet below the surface.
The salt is recovered from wells as natural brines, or artificial,
formed by forcing fresh water down the wells to the salt beds.

Tae INTERIOR PLAIN

The geological history of the great interior plain is also
siraple. Ever since early Palaozoic times it appears to have
remained undisturbed, except for widespread but gradual
movements of subsidence or elevation, which, although
doubtless unequal as between its different parts, have not
materially affected the regularity of the strata deposited.
In the east, about the Winnipeg lakes, Ordovician rocks are
found outcropping on the pre-Cambrian continental platform.
Westward these are overlain by Silurian, in turn covered by
Devonian. At the first prairie steppe the Paleozoic measures
are covered by the much younger Cretaceous rocks that
stretch westward to the Rockies and north-westward for
twelve hundred miles. Overlying the Cretaceous beds are
large remnants of Tertiary rocks.

While the rocks are undisturbed, showing only very broad,
gentle flexures, movements of elevation and depression are
shown to have occurred by gaps in the geological scale, and
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by changes in the character of the sedimentation. The en-
croachment of the Palaozoic sea northward was gradual, for,
while in Manitoba the Ordovician rests on the pre-Cambrian,
in North-Western Saskatchewan and northward the Devonian
rests directly upon the old continental platform ; the Cretace-
ous, which rests on the Devonian in Manitoba, overlaps it
and rests directly on the Silurian in Eastern Saskatchewan.
The Ordovician, consisting of sandstones, magnesian lime-
stone, shales and limestone, appears to be Middle and Upper
Ordovician ; the Silurian, consisting of magnesian limestones
and dolomites, holds fossils of Niagara and Guelph age ; the
Devonian is largely limestone and shale, and it is uncertain if
lowest and highest Devonian formations are present. Some
at least of these Palaozoic rocks probably extend under the
Cretaceous cover to the Rockies, for there the Palaozoic
strata reappear in the crumpled and broken strata of the
Front range. About the close of the Devonian the plains
were elevated above the sea, for the succeeding strata are
Upper Cretaceous. Though there must have been erosion
during this gap in sedimentation, it is marked by no struc-
tural unconformity. The first Upper Cretaceous formation
is the Dakota, from which land plants have been recovered,
indicating shallow- if not fresh-water deposition. During the
next, or Colorado, period the plains were depressed, for a sea
stretched from the Arctic to the Gulf of Mexico, in which were
deposited dark shales, calcareous shales and shaly limestone.
These marine conditions continued into the succeeding or
Montana period, and in places, perhaps, held throughout the
period ; but, over a wide region, from Edmonton to the
international boundary, brackish and freshwater deposits
with beds of lignite were formed, indicating shallow-water
and fluctuating conditions. These non-marine beds, con-
sisting of clays and sandstones with coal, known as the Belly
River group, form an immense lens, thick at the centre, but
thinning rapidly east and west. They are underlain by
marine shales and sandstones, and overlain by similar rocks,
which, however, pass into more arenaceous measures, in-
dicating a return to shallow-water conditions.

The succeeding formation, the Laramie, consists of
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brackish and freshwater deposits. The Laramie beds in
Canada appear to have formed continuously, without break,
during late Cretaceous and early Tertiary times, bridging
the gap that elsewhere exists between these two systems.
The lower portion of the Laramie—the Edmonton—consists
largely of argillites with thick lignite seams. The upper
portion, called the Paskapoo, is much more arenaceous.

By contrast, in the western edge of the plains deposition
was more continuous, for the present site of the Rockies was
a region of deposition in Triassic times; in Jurassic times
the Fernie shales were laid down ; and, again, in early Cre-
taceous times the richly coal-bearing Kootanie group of
shales, sandstones and conglomerates was formed. At the
close of the Laramie in early Tertiary times this western
margin of the interior plain was subjected to stupendous earth
movements, through which the strata were tilted, folded,
and shoved upwards and eastwards over one another, some-
times for miles, thus forming the Rocky Mountains and the
foothills. The marked effects of these disturbances dis-
appear with the foothills, but the elevation of the plains to a
land surface subject to erosion was probably a result. In
Oligocene times the plains were again depressed, and beds of
shales, sandstones and waterworn pebbles were laid down.
These beds were once, in all likelihood, extensive, but since
Oligocene times the plains have been subject to erosion, which
has cut wide valleys in the foothills and has removed all but
remnants, such as Cypress Hills, of the Oligocene deposits.

The uniformity in surface features of the plains, as of the
St Lawrence lowlands, is principally due to the flat, undis-
turbed condition of the underlying strata, which, although
denuded, wear down almost equally, and which have appar-
ently never been elevated to great heights above the base
level of erosion.

Economic Minerals.—The great agricultural stretches of
the plains, underlain as they are by undisturbed sediments,
are markedly deficient in metallic minerals. Mineral fuels,
however, of great importance are found. Building materials,
such as stones, cement materials, and clays, occur, and with
increasing settlement are giving rise to large industries.
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Recently fire-clays, suitable for higher-grade clay products,
have been found in Wood Mountain. Gypsum is produced
in Manitoba, and occurs on the Peace River ; salt also occurs
there and in the Lower Athabasca. The rivers rising in the
mountains contain fine gold, which has been dredged to a
limited extent in the North Saskatchewan.

South of the 56th parallel it is estimated that not less than
60,000 square miles of the plains are underlain by lignite
coals. The seams occur in two formations, the Belly River
of Cretaceous age, and the Edmonton of the transitional
Laramie period.

The Belly River formation outcrops over a great curving
band 125 miles broad at the international boundary and
stretching northward 300 miles, partly in Alberta and partly
in Saskatchewan. Along the Saskatchewan the lignite out-
crops in seams eighteen feet thick. The most extensive
mining is carried on in the neighbourhood of Lethbridge and
Taber, through shafts sunk to the coal horizons. The fuel,
while a lignite, is high grade, and finds a market, for steaming
and domestic purposes, over the plains, and even to some
extent in British Columbia.

The fuel of the Edmonton formation is a lignite, which,
while valuable for local purposes, does not bear long exposure
or distant transportation. However, it is widely distributed.
The Edmonton district is the chief mining centre of this
horizon, but the outcrops supply settlers with fuel over
extensive areas. Lignite is also mined in the Cypress Hills,
and in Wood Mountain in Saskatchewan, and in Turtle
Mountain in Manitoba.

An important natural gas-field has been developed in
Alberta ; wells have been sunk in the district from Langevin
and Medicine Hat to Bassano and Brooks. The chief pro-
ducing centre is about Bow Island, where there are excep-
tionally large wells. A pipe line to supply Lethbridge and
Calgary is now being laid. The gas occurs in the lower
Niobrara and the Dakota. The limits of the fields have not
been proved. A little gas was encountered in a well at Cal-
gary, but the thickness of the overlying Belly River and other
formations makes it very difficult to prospect along the line
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on which lie M¢Leod, Calgary and Edmonton. Farther
north, where the covering over the productive measures
becomes thinner, a strongly flowing well was sunk at Pelican
Rapids on the Athabasca. From this point northward down
the Mackenzie River natural gas and oil seepages are en-
countered. Along the Athabasca River for a hundred miles
about Fort M¢Murray the Dakota sandstone is exposed,
saturated with tar, which forms about twelve per cent of the
rock. This represents escaping oil that on exposure to the air
has lost its lighter, more volatile constituents. Seepages of
oil also occur in South-Western Alberta. The oil and gas
possibilities of the basal Cretaceous measures where capped
by upper members, but not so deeply as to be inaccessible for
commercial purposes, are exceptionally promising.

HupsoN BAYy BASIN AND ARCIIC ARCHIPELAGO

The portion of this physiographic province that forms
an extension of the Laurentian Plateau is occupied by pre-
Cambrian rocks. The lower western portion of Baffin Island
and the islands west and north are floored with flat-lying or
gently dipping Palaeozoic measures, while portions of Elles-
mere Island and the Sverdrup group are occupied by Triassic
strata, sedimentary on the coast, but volcanic in the interior.
Lignite-bearing Tertiary beds occupy low-lying areas at a
number of points in the Arctic, as on Baffin and Ellesmere
Islands.

The Palzozoic strata of the Arctic basin were evidently
formed in a sea that, advancing southward, flooded the de-
pressed area between the arms of the Laurentian Plateau.
By mid-Ordovician times this sea seems to have extended to
Manitoba, for the Galena-Trenton formation that character-
izes the Arctic islands is also found on the southern shores of
Hudson Bay and in Manitoba. It may have extended to
the region of the Great Lakes, as it almost certainly did in
Devonian times. The low fringe of coastal plain south of
Hudson Bay and west and south of James Bay is occupied
by Ordovician strata at the north, succeeded by Silurian to
the east, and by Devonian west and south of James Bay.

VOL. IX &
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Economic Minerals.—Little definite information concern-
ing the mineral resources of this region has as yet been secured,
though from the general geological conditions inferences may
be drawn. Gold is reported from Wagner Inlet. Mica is
mined on a small scale on the north side of Hudson Strait,
and occurs in quantity on Cumberland Sound. Native
copper has been brought from Baffin Island. Lignite occurs
in the Tertiary of Baffin and Bylot Islands. Thin seams of
a good quality of bituminous coal occur in the Carboniferous
measures of the islands north of Lancaster Sound. Gypsum
occurs in the Devonian area near James Bay.

THE CORDILLERAN REGION

The geological history of the Cordilleran region is compli-
cated in the extreme. Sedimentation has been heavy, and
has gone on in one area or another of the belt, with few
interruptions, from pre-Cambrian times to the present. At
different periods, and often over extensive areas, volcanic
outpourings formed deep deposits, while at intervals, from
the pre-Cambrian to at least mid-Tertiary, immense batho-
lithic bodies of igneous rocks invaded and altered the strata.
From very early geological times, during successive epochs,
the region appears to have undergone great mountain-build-
ing movements that folded and faulted the strata, elevating
them into mountains to be subjected to intense erosion.
The igneous activity was no doubt a result of these great
upheavals. But in the main the effect was to give rise to
elevated tracts whose axes followed a general north-westerly
course, like the shore-line and mountain ranges of the present.
The basins of deposition were also parallel to these, so that
the same general assemblage of formations may be traced for
long distances in a north-west direction, while, in sections
across the mountains, a succession of formations is encoun-
tered. Much more work will be required in this complicated
belt before its geological history can be fully outlined. The
Rockies, formed at the close of Laramie times at the western
edge of the plains, consist almost wholly of sedimentary
rocks, though the soft Cretaceous measures have been largely
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removed by erosion, except in infolded or infaulted basins,
and the main mass consists of the more resistant lower for-
mations of the Palaozoic and older rocks. The sections
exposed by the mountain-building processes show that sedi-
mentation began much earlier and was more continuous on
the old western border of the Medial Plain than along its
eastern edge against the Laurentian Plateau. There is a
great thickness of pre-Cambrian sediments extending into
thick Cambrian deposits. Ordovician, Silurian, Devonian
and Carboniferous strata occur, while Jurassic rocks (the
Fernie shales) and Lower Cretaceous (the thick coal-bearing
Kootanie formation) are found in the infolded basins, in
addition to the Upper Cretaceous of the present plains. The
structure of the Rockies is that of folds overturned to the
east, fractured in the direction of the axis, with the western
limb overthrust, sometimes for miles, over the measures of
the eastern limb. The soft, overlying Cretaceous rocks have
been eroded from the surface of the elevated western limb,
leaving the hard, Palaozoic rocks that form the ranges with
the softer Cretaceous occupying the basins between.

Between the Rockies and Coast Range the country is
underlain by pre-Cambrian, Paleozoic and early Mesozoic
measures. Much of the strata is of volcanic origin. They
are heavily folded and faulted and incased by granitic bodies,
frequently of great size, intruded chiefly during Mesozoic and
Tertiary times. Over large areas later Mesozoic and Tertiary
strata are spread out.

The Coast Range is essentially an enormous batholith of
granitic rocks of probably Jurassic age that penetrate Triassic
and older rocks such as form Vancouver Island.

The Vancouver range consists of Paleozoic and early
Mesozoic rocks, with a large amount of volcanic material,
invaded and metamorphosed by intrusive granitic rocks,
with basins of Cretaceous and Tertiary measures.

Pre-Cambrian measures of great thickness have been
mentioned as occurring in the Rockies and Selkirks. Some-
what similar rocks occur at the head of Peace River. For-
mations that closely resemble these are widely developed
in the Yukon, but these may be later, possibly Ordovician.
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The thick Cambrian measures seem to extend throughout
the entire length of the Rockies.

Ordovician strata have been found at wide intervals along
the Rockies, as far north as the Mackenzie Mountains, and
beds of this age are thought to be recognized in the Yukon,
and may also occur in the gold ranges. Silurian rocks have
been found on the main line of the Canadian Pacific in the
Rockies. Devonian limestones and shales seem to occur
everywhere throughout the length of the Rockies, and have
been recognized on Vancouver Island.

Carboniferous limestones and shales overlie the Devonian
in the Rockies, and, with possibly some underlying Devonian
beds, are extensively developed in Central British Columbia
and the Yukon. The beds sometimes consist largely of sedi-
ments, but more commonly are of volcanic origin. In the
interior of British Columbia, on the Pacific coast and on
Vancouver Island, the Carboniferous rocks are succeeded by
an immense thickness of Triassic volcanic material. Every-
where these associated Triassic and Carboniferous measures
are closely folded. Possibly in many districts the Carboni-
ferous volcanoes continued their activity into Triassic times,
and in a few localities the Triassic volcanoes seem to have
remained’ active into Jurassic times. With this exception
deposition seems to have been interrupted until late Jurassic,
during which interval the Triassic and older measures west
of the Rockies were folded, faulted, and probably elevated
into mountains. About the same time the one thousand
mile long Coast Range batholith was intruded. The granitic
rocks composing this range vary from acid granite to gabbros.

Before the close of the Jurassic deposition recommenced
and continued, over increasing areas, in the encroaching
Cretaceous seas. The Fernie shales and Kootanie coal
measures of the Rockies have already been mentioned. In
Queen Charlotte Islands on the folded Triassic rocks, Upper
Jurassic and Lower Cretaceous strata, holding coal seams
towards the top of the section, were formed, with, however, an
intermediate volcanic group. Lower Cretaceous rocks were
also deposited in Southern British Columbia, east of the
Fraser. About the head-waters of the Skeena and Nass Rivers
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a thick volcanic series of Jurassic or early Cretaceous age is
overlain by a series of sandstones and shales that are coal-
bearing, and somewhat similar measures are found in Northern
British Columbia and Southern Yukon.

At the close of Lower Cretaceous times the central
portion of the Cordilleran region appears to have been sub-
jected to mountain-building forces, and erosion. Granites
and allied rocks were intruded into the strata, further de-
forming and metamorphosing the neighbouring rocks. What
is now the Pacific coast and the Vancouver range, however,
was still partially under conditions of deposition, for the
Lower Cretaceous of Queen Charlotte Islands is followed
by a thick series of sandstones and shales, and on Vancouver
Island and the adjacent islands an important series of coal-
bearing rocks was laid down. Rocks referable to the Laramie
are found in the Yukon and in the vicinity of the Fraser River
delta. At the close of the Laramie in early Tertiary times
the Rocky Mountains were formed, as mentioned above, and
the region as a whole was elevated and subjected to erosion,
during which much of the present-day topography was out-
lined. During the Oligocene, freshwater deposits of shales,
sandstones and conglomerates, with, in places, important
beds of lignite, were deposited in valleys and lake basins
over much of southern Central British Columbia. This was
followed by a period of great volcanic activity with the for-
mation of beds of tuffs and great flows of lava, sometimes
five thousand feet thick. These flows covered an immense
area in the central portion of the district extending from
the head-waters of the Skeena down to and far beyond the
international boundary-line. Though some of the volcanoes
remained active during Pliocene and until very recent times,
erosion has been in the main the important geological pro-
cess. Regional uplifts and depressions have occurred. In
places Tertiary strata have been folded, and in certain
districts of Southern British Columbia large bodies of plu-
tonic rocks have been intruded. Mountain-building processes
are still likely to recur in the Cordilleran region.

Economic Minerals.—The Cordilleran region is, as might
be expected from its geological history, a great mineral-bearing
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belt. In Mexico and the Western States its richness has been
amply established, and in Alaska and in Canada it is main-
taining this characteristic. Only in the Rockies, where the
sedimentary rocks of the plains have been recently uplifted
and where igneous intrusions are practically absent, and in
areas such as some in the interior, where recent strata cover
the older mineralized rocks, are deposits of metallic minerals
lacking, and in most of these districts the coal resources are
quite as valuable.

Only a small portion of the region has been prospected
with definite results, so that an account of its resources
cannot be attempted but enough is known to justify san-
guine expectations, and to render difficult a concise statement
of the modes of occurrences of the minerals.

The Rockies and adjoining foothills are, as has been men-
tioned, pre-eminently coal-bearing. Rich coal basins have
been delimited from the boundary-line to beyond Yellowhead
Pass, and coal is known to continue on northward. Some
clay ironstones are found in these strata and, in the Living-
ston range, beds of iron that appear to be indurated iron sands;
some argentiferous galena occurs at Field, near one of the few
igneous intrusions.

The Selkirk Mountains are characterized by silver-lead
and gold occurrences. The Columbia Mountains and the In-
terior Plateaus are gold-copper bearing, and the newer rocks,
at intervals up to and in the Yukon, are coal-bearing. The
Coast Range batholith has not been found mineral-bearing,
but along its entire extent the intruded strata on either side,
wherever favourable for mineral deposition, are characterized
by gold-copper and sometimes silver-lead occurrences, and in
places by iron ores. The Cretaceous rocks of Vancouver
Island and Queen Charlotte are coal-bearing. Placer-gold
districts, sometimes of extraordinary richness, have been found -
from the Klondike in the north to the international boundary-
line, particularly where the gravels of the old Tertiary rivers
have escaped erosion, or have been captured by the present-
day streams.

Placer gold in the Cariboo district first called attention to
British Columbia. The rich ground was found where the
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present streams cut through old Tertiary channels. Follow-
ing the Cariboo the Cassiar field was discovered. Since then
Dease Lake, Omenica, Big Bend of the Columbia, Wild Horse
Creek, Granite Creek, Atlin and Klondike have been the
better known placer fields. The latter, which has produced
approximately $250,000,000, is situated in an unglaciated
region, and the old weathered Tertiary gravels, ‘the White
Channel gravels,’ and present streams, where they have
trenches through the White Channel deposits, are still being
worked on a large scale.

While the bulk of the gold obtained from the Cordillera
has been placer, in latter years lode gold has been of equal
importance. The greater part of the lode gold is derived
from the gold-copper deposits of Rossland, the boundary
district, and the coast; but in the Nelson district, and at
Hedley, deposits are worked for gold alone, and some of the
silver-lead deposits, as those of the Lardeau, are gold-bearing.
The gold veins are usually quartz veins carrying pyrite,
chalcopyrite, galena, and zincblende, sometimes tetrahed-
rite and silver minerals, and gold, both free and confined.

The nickel-plate deposit at Hedley is peculiar. It is a
contact metamorphic deposit in sediments, cut by sheet-like
bodies of dioritic rocks that have altered the sedimentaries to
garnet, epidote, calcite, etc., mineralized by mispickel and
only relatively small amounts of iron and copper sulphides,
hematite, etc.

The commonest types of copper-gold deposit—to which
belong the boundary district, and most of the Interior Plateau
deposits, and most of those situated near the Coast Range,
both along the island contact as at White Horse, Yukon,
and on the coast—are contact metamorphic deposits, in which
garnet, hornblende, epidote, etc., are developed in the country
rock, with magnetite, often forming bodies large enough to
constitute an iron ore, hematite, and iron-copper sulphides,
of which chalcopyrite is the commonest, though bornite
occurs in this way on Texada Island. Sometimes pyrrhotite
largely takes the place of iron oxide.

The gold-copper deposits of Rossland and some other
points form a type of deposit transitional between contact



56 THE PHYSICAL BASIS OF CANADA

metamorphic deposits and replacement vein deposits. The
ore consists largely of pyrrhotite and chalcopyrite with small
amounts of magnetite.

Practically all the copper ores mined carry some gold
values. Up to the present copper mining has been re-
stricted to Southern British Columbia—Rossland, the boun-
dary and the coast districts of Howe Sound, Vancouver
Island, Texada Island, etc.—but now some attention is being
paid to the north, and promising deposits are being opened
up on Observatory Inlet.

Almost all the lead produced in Canada comes from mines
situated in the Selkirk system. The largest producer has
been the St Eugene near Moyie, East Kootenay. The ore
occurs in two parallel fissures connected by cross veins in the
pre-Cambrian quartzite. The largest ore bodies are found
where a cross vein enters a main vein. The ore consists of
argentiferous galena and zincblende with some pyrite. The
Sullivan and North Star mines also have large shoots. These
East Kootenay deposits resemble those of the Cceeur d’Aléne
to the south.

The Slocan district between Kootenay and Slocan Lakes
is another producer. The deposits occur in fissure veins
having gangues of quartz, calcite and siderite. The ores are
made up of argentiferous galena, blende, tetrahedrite, copper
and iron pyrites, arsenopyrite, argentite, ruby silver, native
silver, and gold. The shoots as a rule are not so large as those
of East Kootenay, but the veins are more numerous, and in
silver content much higher. Silver-lead veins also occur
south of Nelson, as on Sheep Creek and the north fork of the
Salmon River. Development work has been done on silver-
lead deposits on the Skeena River near Hazelton and on
Windy Arm in the Yukon.

Platinum occurs with gold in many of the placer districts,
and has been produced in limited quantity in the Tulameen
district. Native platinum has also been found in this district
in a serpentinized basic igneous rock, accompanied by micro-
scopic diamonds.

Mercury has been found in the form of cinnabar, in
irregular veins of calcite and quartz that traverse Tertiary
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volcanics and also impregnating sandstone on Copper Creek,
Kamloops Lake. It has been noted in hematite, east of
Kootenay Lake, and quicksilver is reported from Field.

While iron ores occur at many points, notably on the coast,
no iron industry has so far been developed.

Coal is one of the most important mineral products of
the Cordillera. In its occurrences it is well distributed
throughout the entire length of the belt in Canada. The
coals are mainly bituminous, and by far the greater number
are Cretaceous in age. The Carboniferous region in the
West is not coal-bearing, for, while in the eastern half of the
continent conditions in Carboniferous times favoured coal
formation, in the western half of the continent the Carboni-
ferous was a period of deep marine or volcanic conditions,
and the favourable shallow-water conditions do not begin
until the Cretaceous period.

Coals of Tertiary age, some of excellent quality, though
most of them are lignites, occur at a number of points, as in
the Nicola Valley, Princeton, and in the Yukon.

While coal is known at many points, and no doubt occurs
in the North in numerous basins in the great central region
between the Coast Range and the Rockies, the main production
is from the coal measures of Vancouver Island, and the Rockies
and foothills in the south-eastern portion of the Cordilleran
belt. On Vancouver Island the productive measures occur
in the upper part of the Cretaceous, and are worked near
Nanaimo and Comox. In the Rockies and foothills there
are three coal horizons. The lowest and most important is the
Kootanie formation of the Lower Cretaceous, in which are
the Crow’s Nest, Blairmore-Frank and Cascade basins. A
second group of the productive measures is the Belly River,
situated towards the top of the Upper Cretaceous column ;
while the third is the Edmonton of Laramie age. The two
latter, as was noted above, are also coal-producing on the
plains. The basins within the mountains are usually Koo-
tanie formation, while those of the foothills are generally
Belly River or Edmonton. The amount of coal in some of the
basins is enormous. The southern Elk River basin, for ex-
ample, has twenty-two workable seams aggregating 216 feet



58 THE PHYSICAL BASIS OF CANADA

in thickness. The basins have been traced as far as the Atha-
basca River, but are known to continue northward.

While the coals are mostly bituminous, at a few points
they become anthracitic. On the main line of the Canadian
Pacific Railway at Bankhead, the only mine at present pro-
ducing anthracite in Canada, and at Anthracite, in the
Cascade basin, the coal is of this quality. Anthracite also
occurs locally in Queen Charlotte Island. At the head-waters
of the Skeena River, the Ground Hog district, at present
being prospected, contains anthracitic coal.

Excellent stones for building purposes are found through-
out the region. Marble of high quality is produced near
Lardo and on the coast. Cement materials occur at various
points and support industries at the eastern edge of the
Rockies and on Vancouver Island.

Clays suitable for brick-making occur in many of the
valleys, and at Clayburn, near Mission, a good fire-clay is
being utilized.?

v
GLACIAL AND RECENT GEOLOGICAL HISTORY

N the above pages there has been given a summary of
the geological histery of Canada as recorded in the con-
solidated rocks. In the unconsolidated surface deposits

is a history of comparatively recent events that, although
merely superficial, have profoundly affected the country
as an abode for man. At the close of the Tertiary period
erosion had produced the main topographical forms of to-
day, and the surface was largely covered by residual soil, the.
weathered remnant of the rotted surface rock. It is not im-
probable that the elevation of the continent was greater than
at present, for the lower portions of many of the main drainage
channels are now flooded, with their floor many hundreds—
in cases several thousands—of feet below sea-level,—the base
level of erosion. These could be the result of causes other

1 See Appendix 111.
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than the uplift of the continent as a whole, but the latter
hypothesis also helps to account for the Glacial period which,
after the close of the Tertiary, seized the northern half of the
continent in its icy grasp. Virtually, the whole of the land
area was covered by glacial ice, which extended south into the
United States, in the west to the 48th parallel, in the region
of the Great Lakes to about the 37th. The Arctic islands,
however, do not appear to have supported glaciers any larger
than those now found on portions of Baffin and Ellesmere
Islands ; the northern portion of the Yukon, as the Klondike
region, and the greater part of Alaska were not glaciated at
all, nor were the Magdalen Islands in the Gulf of St Lawrence.
Moreover, the glaciation was the result, not of one, but of
several large ice-sheets which reached their respective maxi-
mum thicknesses and extents at different times, if indeed they
existed at the same time. Further, there was not a general
advance, followed by a retreat and disappearance of the ice-
sheet, but, instead, a number of invasions and retreats. Six
indeed have been distinguished by the unconformable super-
position of one sheet of drift deposited by the ice upon the
weathered surface of an older, from which in places it is
separated by beds of sand, gravel, etc., containing plant
remains. In some cases the plant remains of such inter-
glacial deposits, as those found at Toronto, are of species
which grow only in regions that are warmer than the district
about Toronto is at the present day.

Much still remains to be learned of Glacial and succeeding
times, but so far three main glaciers have been recognized,
known as the Cordilleran, the Keewatin and the Labra-
dorian. The first of these to attain its maximum develop-
ment was the Cordilleran, which had its névé between lati-
tudes 55° and 59°, and, flowing north-west and south-east
from here, covered the whole of the Cordilleran area between
latitudes 63° and 48°. Tongues from it, flowing down the
main transverse valleys, reached the sea and spread out on
to the plains. The thickness of the ice was very great, for
about the joth parallel an erratic boulder has been found on
a mountain top over nine thousand feet high, showing that
this mountain was overridden by the ice. The present
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glaciers of the Cordillera may be considered remnants of the
Cordilleran glacier, left on the higher points where glacial
conditions still obtain.

The destructive action of the ice in the mountains was
enormous. Not only were the surface soil and weathered
rock surfaces removed, but the mountains were rounded off
and the major valleys were trenched to a depth of hundreds
of feet, leaving tributary valleys hanging a thousand feet
above the present valley floor, in which, in places, still deeper
trenches are gouged, like the rock basin occupied by Slocan
Lake, whose silted bed is still nine hundred feet below the
general level of the valley floor.

Glacial drift, consisting of erratic boulders and boulder
clay, was deposited over the invaded districts, and, while the
boulder clay in the Cordilleran belt is now largely removed by
erosion, in protected valleys it still remains undisturbed or
re-sorted in deposits of silt, sand and gravel.

On the plains the boulder clays and gravels of the Cor-
dilleran ice-sheet were overlaid by subsequent deposits left
by the Keewatin glacier, whose maximum development suc-
ceeded that of the Cordilleran. This glacier had its névé
north-west of Hudson Bay, and from this centre its ice
flowed out in all directions, even northward. South-west-
ward it reached as far as the foothills, covering ground
that had previously been occupied by ice tongues of the
Cordilleran ice-sheet.

The Keewatin glacier (and the same holds true of the
Labradorian glacier) removed and redistributed the old resi-
dual soil and cut away the weathered surfaces of the under-
lying rocks, leaving fresh grooved and striated rock surfaces,
but apparently did not carve deeply into the solid rock as
did the Cordilleran glacier in the mountains. Over its névé
the erosive power of the ice was of course practically nothing,
and towards the limits of the ice, where it was loaded with
- débris, its power to erode was gradually lost, and sufficed only
to transport its load until finally it was reduced to dropping
it. As it retreated the relative areas of these processes were
correspondingly shifted. The Keewatin glacier left, over
the whole of the interior continental plain, boulder clays and
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erratic boulders with silts, sands and gravels. The remark-
able Missouri Coteau appears to be a drift monument of the
Glacial period.

The maximum development of the Keewatin glacier was
followed by that of the Labradorian, whose névé was in the
centre of Ungava, from which the ice flowed out in all direc-
tions—to the west and south-westward, covering much terri-
tory that had already been traversed by the Keewatin glacier.
Successive stages in the position of the ice are shown by
moraines, which are a characteristic feature of some parts of
Southern Ontario ; and the boulder clays, eskers, drumlins,
and striated rock surfaces bear further evidence of the former
presence of this ice-sheet.

It is doubtful if the Appalachian region was covered by
the Labradorian glacier. It appears to have been subjected
to the action of a local glacier called the Appalachian, and
Nova Scotia may have had a small glacier of its own.

The glaciers not only profoundly modified the soil con-
ditions, but they had a marked effect upon the drainage.
Great deposits of débris filled up the old channels and de-
pressions and ponded back the waters. New basins were
gouged out. The result was the development of new water-
courses marked by lakes, falls and rapids, making of Canada
a country of lakes and water-powers.

Following or during the Glacial period there was a wide-
spread depression of the country. In Central and Eastern
Canada the general southward slope of the land was changed
to a northward one, with the consequence that the northward
retreating ice front formed a dam, impounding the waters
formed by its melting, and forming temporary lakes, some of
immense area. Such a one was Lake Agassiz, which occupied
the first prairie level in Manitoba, and of which the Winnipeg
lakes are remnants. It had an area of about a hundred
thousand square miles. A succession of glacial lakes occupied
the Great Lakes region, at first draining southwards, but, with
the retreat of the ice tongue, finding successively lower outlets
to the eastward. When the ice left the St Lawrence valley,
the waters of the gulf covered the St Lawrence lowlands,
extending to above Ottawa, and at least as far as Kingston.
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On the plains and in the Cordilleran belt great areas were
also covered by water. At the Porcupine Hills these waters
reached 5300 feet above sea-level, and in British Columbia
waters reached about the same elevation. Whether these
western waters formed one body, due to a depression of
5300 feet that allowed the ingress of the sea, or whether they
were local bodies of water due to temporary causes that
happened to reach concordant levels, has not yet been
established.

These bodies of water, though transient, were impor-
tant, as in them the glacial débris was re-sorted and laid down
in beds of gravels, sands, silts and clays, which over these
areas form the present-day soil. With the retreat of the ice
the glacial lakes disappeared. A rise of the eastern portion
of Canada caused the Gulf of St Lawrence to retreat to its
present position. This uplift has not been even, as the
formerly level shore-lines are now found to be warped, butitin
general amounted to several hundred feet ; near Ottawa the
highest marine shore-line is over 700 feet; at Richmond,
Quebec, it is nearly 9oo; and in Gaspe, 230 feet. On the
Labrador coast and along Hudson Strait marine shore-lines
are found several hundred feet above the sea.

As a result of these conditions the whole of the eastern
division of the St Lawrence lowlands is floored with deposits
of boulder clay, marine clay, named Leda, and sand, called
Saxicava sand. These also extend round the coastal regions
of the Maritime Provinces, and similar deposits have been
found on the coastal plain of Hudson Bay. In thecentral and
western portions of the St Lawrence lowlands in Ontario the
boulder clays have also been covered by finer, newer clays.
In Northern Ontario, on both sides of the Hudson Bay divide,
are finely interbanded sands and clays, known as Algoma
sand. The limits of the waters in which these were laid
down have not yet been determined. The deposits of Lake
Agassiz in the Red River basin are famous for their fertility.
On the plains and in British Columbia, silts, sands and gravels-
are found that are to be explained by the conditions that
prevailed at the close of the Ice Age. That the elevation
of the eastern portion of Canada northwards is still in progress
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is shown by the slow but distinct tilting of the Great Lakes
basins, causing a flooding of the waters on the southern
shores.

VI
SOILS

S a result of the events during glacial and recent times
Canada is possessed of vast areas of soil of singular
fertility. Residual soils are dependent upon the nature

of the underlying rock, and have usually lost, in the slow
process of weathering, at least a large percentage of the sol-
uble materials. What with these losses, and with a possible
deficiency in the parent rock, such soils may be lacking in
important elements of plant food, even to the extent of being
barren. In Canada residual soils are virtually absent,
practically all being glacial drift, or the products of glacial drift
re-sorted by water. The drift is simply the fresh rock ground
to varying degrees of fineness. While it usually consists to
a large extent of material from the rock on which it rests, or
rocks in the near vicinity, and consequently varies in its
nature from place to place, it also contains the ground pro-
ducts of rocks from a distance, even hundreds of miles. The
three main glaciers originated in and passed over great areas
of igneous rocks that contain potash, phosphates and other
materials used by plants. The drift is therefore a composite
from many different kinds of rocks of varying composition,
and practically everywhere contains ample, if not unusual,
quantities of all the elements of plant food. Moreover, its
physical condition is, as a rule, admirably adapted to the re-
quirements of plants. As much of it is reduced to a finely
divided state, it decomposes rapidly, releasing fresh food to
replace that removed by vegetable growth or by solution in
the ground waters, so that its fertility, without artificial aid,
may be long retained. The weathered surface is often mixed
with vegetable mould, as is notably the case in Manitoba.

From what has just been said it will be evident that the

clays and sands formed by the water-sorting of glacial drift
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are not ordinary clays and sands, the insoluble residues from
decomposed rock, but rock-flour and rock-meal. Conse-
quently the whole of the drift-covered area is fertile and
suitable for cultivation, except locally where an old moraine,
esker, beach, or river channel occurs that may be too bouldery,
gravelly or sandy. But such features are limited in extent.

In the Appalachian region, owing to its moderate glaciation,
the underlying rock has a more marked effect on the char-
acter of the soil than in most parts of the Dominion. The
valleys and lower ground of the region afford excellent arable
land, and even some of the hills, as the Cobequid Mountains,
are cultivable almost to their summits. Prince Edward
Island is agricultural throughout. The beautiful Annapolis
valley, the garden of Nova Scotia, may be particularly noted.
The St Lawrence lowlands may be considered as an unbroken
stretch of fertile arable land. The Laurentian Plateau has
as yet contributed little to the fertile areas of the country,
in proportion to its extent, but in the aggregate it contains
a great amount of land that will in time come under culti-
vation. The southern border in Ontario and Quebec is rough
and rocky, and unpromising from an agricultural standpoint,
though the valleys and dales are often soil-covered, and,
when cleared, the relative amount of such land is somewhat
surprising. In Northern Quebec and Ontario, just north of
the height of land, is a very extensive area of cultivable land
known as the ‘ Clay Belt.” This is now being opened up by
the National Transcontinental and other railways. Near
the Manitoba boundary is another important area, and north
and north-west of Lake Winnipeg to about half-way to
Hudson Bay good land is found, much of it deposited in
glacial Lake Agassiz, like that of the Red River valley.

The continental plain is almost wholly arable and wonder-
fully fertile. Some of the soil is unsorted drift, but much
has been re-sorted in the lakes and waters that marked the
close of the Glacial period. In the south and west the
climate is in places subarid, so that, while the soil is excellent,
it is more suited to pasturage than to ordinary methods of
farming. Large areas, however, are now being irrigated,
and ‘ dry farming ' is also proving successful.
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In the Cordilleran region farming land is confined, with
certain exceptions, to the valleys and tracts below 3000 feet.
At Rossland, near the 49th parallel, even fruit-growing is
conducted at 3500 feet above sea-level ; but northward the
elevation of agricultural land diminishes by reason of summer
frosts at the higher elevations. While such areas are rather
small in comparison with that of the region as a whole, in
the aggregate the area of cultivable land is large. The soil
is usually re-sorted glacial material, generally of the nature
of silt of great fertility. Even soil that appears merely sand
or gravel has been found excellent for orchards. In the
southern valleys of the interior irrigation is necessary for
the growth of crops. The grassy mountain slopes are ex-
cellent for pasturage. The volcanic lavas, which covered a
large section of the interior, have furnished particularly
excellent soils.

VII
CLIMATE

N a country as extensive as Canada, made up of such
diversified geographical provinces, and stretching from
latitude 42° in the south to latitude 83° in the north,

it is natural to find a great range of climatic conditions.
The climate varies from the mild conditions of southern
Vancouver Island and about the Gulf of Georgia, not unlike
that of the south of England, to Arctic severity in the Nor-
thern Archipelago. It varies greatly from one geographical
province to another, so that Ontario can boast of as many
climates as almost any other country in the world. It varies
tremendously in a single geographical province, like the Cor-
dilleran, where, by ascending the mountains, the traveller
may rapidly pass from a winterless region to a zone of per-
petual ice. The most marked differences are in the winter
climates, and in the amount of precipitation. The summers,
particularly as regards the day temperatures, are remarkably
similar, even to the Far North, and are characterized by a high
percentage of sunshine and a relatively high day-temperature
VOL. IX E
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and cool nights. In the length of this season, also, there are
not the differences that might at first be expected, the longer
winters of the colder regions passing rapidly into summer
at the expense of spring. Indeed, in places, one might almost
say there were but two seasons, winter and summer. Speak-
ing generally, it may be said that the winters are cold, but
bright and bracing, the summers clear and warm, the autumns
sunny, but with a cold exhilarating air.

Canada is remarkably fortunate in her climate. For
the percentage of sunshine it may be compared with that of
Southern Europe. Where the winters are long, the summers
come rapidly, and the long days of sunshine promote wonder-
fully rapid growth. Where the annual precipitation is light,
it falls when it will do most to promote growth, and not when
it will interfere with harvesting. Where the annual pre-
cipitation is heavy, it falls at a time when it will least inter-
fere with agriculture. Where early frosts occur, it is where
the dryness of the air renders them harmless. Where the
temperature is high in summer, the air is dry and breezes
constant, and the nights cool, so that it is not sultry or
enervating. Where the temperatures are very low in winter,
the air is still and dry, so that the cold is not penetrating, and
the ground has a blanket of snow, which prevents damage to
vegetation.

The following facts regarding climate should be borne in
mind in considering the meteorological reports: that tem-
perature, as regards its effect on man, is not so much a matter
of the thermometer as it is a matter of the hygroscope and
anemometer ; and as regards agriculture, not a matter of the
annual but of the summer temperature ; that it is not the
amount of precipitation, but the times at which it falls and
the proportion that enters the soil that are important.

The summer isotherm of 50° F. crosses the mouth of the
Mackenzie River, runs east of Great Bear Lake, and south-
east to York Factory at the mouth of the Nelson; thence
across the bay to the Nastapoka River; thence east to the
Strait of Belle Isle. '

The summer isotherm of 55° enters from the Pacific coast
near Skagway, and runs north-west of the Yukon River to
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beyond the 141st meridian ; thence eastward, a little north of
the Arctic circle, across the Mackenzie River ; and then runs
south-east across Great Bear Lake, the centre of Great Slave
Lake, Reindeer Lake, South Indian Lake, to a point below
the s5oth parallel about half-way between Winnipeg and
Port Arthur. From this point it turns north-east to Cape
Henrietta Maria at the extreme north-west corner of James
Bay, across James Bay, and thence in an almost straight
line to Anticosti. An oval area of the northern portion of
the central plateaus of British Columbia and a portion of the
Rockies have a lower summer temperature ; but almost the
whole of the Cordilleran region, including the Yukon, the
whole of the continental plain, a strip of the south-western,
and all the southern portion of the Laurentian Plateau have
a summer isotherm of 55° or higher.

The summer isotherm of 60° is more irregular. It runs
through the centre of Vancouver Island for about two-thirds
of its length ; thence crosses to the mainland and runs south-
east to about Yale on the Fraser; thence north along the
Fraser to about the 52nd parallel; and thence south-west,
crossing the international boundary near the great trench of
the Columbia. It recrosses into Canada along the eastern
foot of the Rockies, and takes a sinuous but north-easterly
course to the North Saskatchewan River ; thence south-west,
from about Saskatoon to about the point where the Manitoba
boundary crosses the 5oth parallel ; thence north to beyond
the 54th parallel ; thence south-east to Lake Winnipeg, down
the lake to Lake of the Woods ; thence across the boundary-
line. It recrosses into Canada in Lake Superior, running
from a little south of Michipicoten north-eastward to Lake
Mistassini ; thence south-eastward, crossing the St Lawrence
below Quebec; thence a little south of the international
boundary and north-eastward to Chaleur Bay. Thus the
southern pertion of the Cordilleran region, the southern
portion of the plains, the southern portion of the Laurentian
Plateau, the entire St Lawrence lowlands and the Maritime
Provinces have a summer isotherm of 60° or higher.

The 65° isotherm runs from Goderich on Lake Huron a
little north of east, passing north of Ottawa, to near Three
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Rivers on the St Lawrence ; thence running south across the
international boundary-line.

The 70° isotherm crosses the extreme southern point of
Ontario.

The climate of the Pacific coast is mild and equable.
Situated at the base of the Coast Range, where the moisture-
laden winds from the Pacific must rise to cross the moun-
tains, and thus become mechanically chilled and unable to
retain their load of water vapour, it naturally has a very
heavy precipitation, generally exceeding a hundred inches,
but varying greatly from point to point, according to distance
from the mountains. From May to September is usually
comparatively dry. The interior plateau has a very different
climate. The winds from the Pacific have been deprived
of moisture on the western slope of the Coast Range, and are
mechanically heated descending to the plateau region, and
hence rendered susceptible of absorbing moisture. The
climate is consequently dry. The annual range of tempera-
ture is great, as is also the daily range in summer. Chinook
winds — hot, dry winds — prevail. In crossing the high
Selkirks the winds are deprived of moisture in the same
manner as in crossing the Coast Range. The precipitation is,
in consequence, heavy, particularly the snowfall, which on
some of the mountains is almost incredibly great. The
Rockies are drier, and on the eastern slopes somewhat resemble
the interior plateau.

The climates of districts in the northern Cordilleran region
do not differ markedly from those of areas in the south
similarly situated with respect to the great mountain systems,
except that the winter temperatures become gradually lower.
Dawson, in the Yukon, about latitude 64° N, has a hot, dry
summer. In the long twenty to twenty-two hour days
vegetation matures with extraordinary rapidity, so that most
grains and vegetables may be grown. The winters, however,
are very cold, a maximum temperature of 68° below zero
having been recorded. :

The salient features of the climate of the continental
plain are the clear, bracing atmosphere, cold winters, warm
summers, and the small precipitation. The spring is usually
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slightly in advance of South-Western Ontario, and owing to
the high daily temperatures and long, sunny summer days,
the crops mature quickly. The mean temperature for July
in Winnipeg is 66°, with an average daily maximum of 78°
and a minimum of 53°. The light snowfall and dry air make
it possible, in the southern portion of the plains, to allow
horses and cattle to range throughout most winter seasons.

In the northern portions of the Laurentian plateau
spring is later, winter lingering until the end of April ; but,
except near the coast of Hudson Bay, and in the wet ground
where a thick blanket of moss keeps the air cool and increases
the precipitation, the summers are not markedly dissimilar
to those of the south. Northern Ontario, north and north-
east of Lake Superior, and near the height of land (Hudson
Bay divide), and Northern Quebec, north of a line from this
point on the western boundary to the St Lawrence a little
below Quebec, have a long cold winter. Scarcely a winter
passes without —50° being registered at White River. Asa rule
the snow remains in the woods till the beginning of May, but
summer comes at once, and four superb months follow. From
the summer isotherm it will be evident that Northern Ontario
and Quebec to James Bay are suitable for agriculture. In
the valleys of the Ottawa and upper St Lawrence the winters
are moderately cold, but pleasant. Spring comes with the
beginning of April, and the beginning of May sees the foliage
well advanced, and then follows a decidedly warm summer,
comparable with that of France.

The Ontario peninsula has a mild winter, and the summers
are not oppressively hot, a characteristic resulting from the
tempering influence of the Great Lakes. The April tem-
peratures are those of Southern Scotland ; the May tempera-
tures, those of Southern England ; and the summer, those
of France. The autumns throughout Canada are usually
extremely pleasant. The annual precipitation for Ontario
and Quebec is between thirty and forty inches.

In the Maritime Provinces spring is later than in Southern
and Western Ontario, owing to the presence off the coast of
ice from the north. The summers are not quite so warm as
those of Western Canada, but, on the other hand, linger

ST. JOHN FISHER COLLEGE LIBRARY
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longer. The precipitation is between forty and forty-five
inches, except along the southern coast of Nova Scotia, where
it is ten inches greater.

VIII
GEOLOGICAL CONDITIONS AND SETTLEMENT

HE nearness of the coast of the Appalachian region to
Europe, and its harbours, fertile valleys, and prolific
fisheries, ensured its early settlement, but the ranges

of the Appalachian discouraged its extension westward, and
cut off the Maritime Provinces from Central Canada, except
by way of the St Lawrence. The St Lawrence, giving access
to the Medial Plain, was early ascended, and the attractive
lowlands brought colonists, so that the Medial Plain east of
the Appalachians in Canada was occupied by Europeans long
before the colonists of the New England states had penetrated
the Appalachian Mountains. The rapids above Montreal
proved a barrier to progress, but, with the fine agricultural
lands above, this barrier was soon overcome. The rough
southern edge of the Laurentian Plateau, however, walled in
the agriculturist, and was penetrated only by the fur trader
and lumberman. The former by his occupation was not
interested in extending settlement, and the greater part of
the fur country was most readily accessible from Hudson
Bay ; the latter restricted his operations to the mixed forest
on the southerly flowing rivers, so that the north country
until recently has remained a ferra incognite to all except
the trapper and explorer. The extension of this plateau
west of Lake Superior cut off the fertile western plains from
the eastern settlements, and these too remained practically
unknown to Eastern Canada and Europe until the con-
federation of the provinces forced the building of the Cana-
dian Pacific Railway. But the comparative ease with which
they could be reached by way of the rivers emptying into
Hudson Bay, due to the lowness and comparative flatness of
the Laurentian Plateau between Lake Winnipeg and York
Factory, caused their efficient occupation by the Hudson
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Bay Company and Lord Selkirk’s settlers, and secured them
against occupation from the Mississippi valley to the south,
until the railway was constructed and they became, in fact,
an integral part of Canada.

The discovery of gold in California in 1849 opened up
the Pacific coast, and the coal of Vancouver Island, the best
accessible coal on the coast, became important. The gold
prospectors, working northwards, discovered the rich Cariboo
diggings up the Fraser River in 1858, brought the isolated
little colony of British Columbia into prominence, and created
a more correct impression of the value of this region, which
was taken into the Dominion of Canada and united with it
by rail. On the completion of the road mineral discoveries
were made in Southern British Columbia, which, by reason
of the transportation afforded by the fiord-like lakes, could
be exploited ; and this portion of the region was opened up
to settlement and industry.

The little colonies were developed in separate geographical
provinces that are divided from one another by serious physi-
cal barriers, but extend southward through the United States
so that the natural connection is southward. However, the
St Lawrence River and the Hudson Bay route, both resulting
from the physical character of the Laurentian Plateau, made
an east and west connection possible, and enabled the colonies
to maintain their existence until they could be bound together
by artificial lines of transportation. Thus these two routes
made the present Dominion, and the Laurentian Plateau may
be considered in more senses than one to have been the
foundation of the country.

The opening up of the North-West Provinces, where the
grass-covered prairie furnished what were practically ready-
made farms, took place about the time that the settlement of
the St Lawrence lowlands was completed, so that it was
natural that the plains should be settled before attention
was directed to the arable lands of the Laurentian Plateau,
where conditions are rougher and land has to be cleared of
forest before it can be broken for crops. It is therefore
only now that serious steps are being taken to develop the
agricultural resources of this region.
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IX

GEOLOGICAL CONDITIONS AND INDUSTRIES

HE Appalachian region extends into Newfoundland,
and this extension probably accounts for the Grand
Banks. The meeting of the Polar Current and the

Gulf Stream, which bring a supply of fish food, and the shallow
water of the Banks and gulf, furnish ideal conditions for
a great fishing industry. With such a fishing ground, a
tremendous length of coast-line, harbours all round the coast
and timber everywhere for shipbuilding, fishing and shipping,
with attendant pursuits, were the first great industries of the
Appalachian region. The fertile valleys attracted those who
turned away from a maritime life, but the lure of the sea
is shown in Newfoundland, where, though the island is rich
in other resources, and has been occupied for four centuries
(being Britain’s oldest colony), until a few years ago the only
occupation of its inhabitants was fishing, or the pursuits
incidental thereto. In the Appalachian region of Canada,
where the agricultural resources are not as yet fully developed,
the mixed forests close to the sea made lumbering a great
industry. The advent of steam gave an importance to the
favourably located coal seams of Nova Scotia, and the coal
formed the basis of an iron industry which the ores of the
Appalachian region made possible. The iron industry is
giving rise to the manufacturing industries that use iron and
steel as raw material.

The physical character of Canada made it a suitable
habitat for fur-bearing animals, and the great systems of
rivers and lakes enabled the fur trader to take, in his York
boat or canoe, to all parts of the country the meagre supplies
necessary for barter with the Indians, and to get out his light
but valuable pelts. Indeed, it was this trade which first inter-
ested France and England in the interior of Canada. The
valuable mixed forests, south of the height of land dividing the
waters of the St Lawrence from those of Hudson Bay, gave
rise to an important lumber industry, for the tributaries of
the St Lawrence enabled the logs to be brought to the Great



GEOLOGICAL CONDITIONS AND INDUSTRIES 73

Lakes or the St Lawrence ; the falls on all the rivers at the
southern edge of the Laurentian Plateau, from the head of the
Great Lakes to the Labrador coast, furnished power for the
mills to saw the logs ; and the river enabled the product to
be shipped to the markets of the world. But it was the wide
stretch of rich, arable land in the St Lawrence lowlands that
gave rise to the dominant industry and made Canada an
agricultural country, and the vast areas of farm-lands in the
North-West Provinces seem to ensure the continuation of
agriculture in the prime position.

In the Cordilleran region fishing and lumbering were
bound to be great industries on the coast, the drowned valleys
forming fiords, inland passages and sounds, providing richly
stocked fishing grounds; while the heavy precipitation,
caused by the warm winds from the Pacific meeting the Coast
Range, promoted a wonderfully heavy growth of timber. But
it was gold that gave the region its value to the eastern eye
and led to the opening up of its Alpine fastnesses ; and, if we
leave the fur trade out of account, mining was and is the
pioneer industry of British Columbia. Lumbering and agri-
culture follow in its wake.

Apart from the production of coal in Nova Scotia, the
mining industry is a late development in Canada. Thisseems
at first sight strange in a country so richly endowed with
minerals. The main reasons would appear to be that the
people were agricultural or maritime, and the minerals, for
the most part, occur in districts which did not attract them ;
that, for the successful prosecution of mining, a technical
knowledge and skill were required, which people of such
avocations did not possess; and that, owing to the extension
of the physical provincesinto the United States, the minerals
required in Canada were easily procurable from the adjoining
states, where mining was already well established. It has
now, however, become one of the leading and most rapidly
expanding industries, and is opening up great areas into
which the other industries will follow. It is beginning
to create centres of population. The sites of the chief
towns, local industries, etc., are all dependent to a striking
degree upon particular geographical and therefore geological
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features, The East, with its coal, excellent water-powers
and raw materials, will become a great manufacturing region ;
but with the coal, natural gas and probably oil of Alberta,
and the coal and water-powers of the Cordillera, it is not
likely to be the sole workshop for the West, where manu-
facturing bids fair to develop relatively much faster than
has been the case in the Western States.

There are still large areas of agricultural land and lumber
and pulpwood of the northern forest that will attract develop-
ment. But northward the conditions for agriculture become
harder and the forest becomes lighter, so that the necessary
transportation is unlikely to be provided. The settler in the
new and unfamiliar conditions will need a local market while
becoming accustomed to them, and learning what to raise
and how to do it in competition with the more favourably
situated districts. Accordingly, for the northern part of
Canada settlement will probably depend upon mining develop-
ment to provide transportation and furnish local markets, and
this, so far as can be judged by the general geological features,
it will probably do, just as it has done in the Yukon and other
sections of the Cordillera, and also in Northern Ontario. The
forest over large sections will, no doubt, be preserved and
scientifically managed, not alone for the sake of the wood,
but also as a regulator to preserve the efficiency of the water-
powers, which will grow in value. Fur ranching is likely to
become an industry in such areas. Hudson Bay will again
assume importance, as its situation in the heart of the
country, the immense territory tributary to its shores, and
its nearness to Europe will offset the shortness of the season
of navigation. 1k

With mining development in the North and means of
transportation in Hudson Bay, even the Barren Lands may
be expected to support some other industries. The immense
herds of native caribou prove that reindeer ranching would be
profitable, if market facilities were available.

The settlements in the northern portions of Canada will
be scattered, but these regions may support, in the aggregate,
a large population.
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X

FLORA

N the basis of geographical distribution the flora of
Canada may be divided into several groups. The
line of demarcation between the provinces occupied

by these groups is not as a rule sharp and clean-cut, but is
usually characterized by a transition zone in which the flora
of the one region mingles with that of the next.

North of a line extending roughly from near the mouth
of the Mackenzie River to Churchill, on Hudson Bay, and
from about the Clearwater River on the east side of the
bay to Ungava Bay, and thence south-east, parallel to the
Labrador coast, are the ‘ Barren Lands.” This is beyond
the limit of trees, and the vegetation is distinctly Arctic or
circumpolar. South of the Barren Lands to the open prairie
on the south-west, and to South-Western Ontario and the
Appalachian region on the south, the whole country is forested
with coniferous and poplar trees of Northern European and
Asiatic types.

The deciduous-leaved forests of Western Ontario and the
Maritime Provinces are southern and American in type. The
prairies have a distinctive flora, south-western in origin,
though the eastern forest types extend along the river valleys
far out into the prairies, or until the more arid districts are
reached.

The Cordilleran region, on account of the great range
in altitude and precipitation, has a diversified flora. The
Rockies form a sort of barrier against the eastern vegetation.
On the mountain summits is an Arctic flora, with a marked
change to Alaskan species on the ranges of the coastal system.
The coast flora is that of Northern California or Oregon,
tropical in its luxuriance, while the ‘ Dry Belt’ of the Interior
Plateaus has many species of the desert region of Washington.

Except along the southern fringe, where the southern
types begin to appear, the forested belt has a northern or
sub-Arctic forest. The black spruce (Picea nigra), white
spruce (Picea alba), tamarac or larch (Larix americana) and
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Banksian pine (Pinus banksiana) may be considered as forming
the sub-Arctic forest proper. They preserve their tree-form
to the limit of the Barren Lands, beyond the borders of which
they are found clustered in outliers. With the above trees
are found the poplar (Populus tremuloides), the balsam poplar
(Populus balsamifera), white or canoe birch (Betula papyri-
fera). The Canada balsam (Abies balsamea) also occurs,
but in more limited range. In the eastern half of Canada,
south of the Hudson Bay-St Lawrence watershed, southern
trees gradually make their appearance—white cedar (Thuya
occidentalis), black ash (Fraxinus sambucifolia), white and
red pine (Pinus strobus and resinosa), elm (Ulmus americana),
yellow birch (Betula lutea), sugar maple (Acer saccharinum),
iron wood (Ostrya virginica), hemlock (Tsuga canadensis),
beech (Fagus ferruginea), basswood (Tilia americana), red
oak (Quercus rubra), butternut (Juglans cinerea), and others,
~—forming a mixed forest, which characterizes the southern
fringe of the Laurentian Plateau, most of the St Lawrence
lowlands and the Appalachian region, except the higher or
more exposed areas which the northern flora occupies.

The flora of the Maritime Provinces, Quebec and Eastern
Ontario is practically the same, save that Nova Scotia, on
account of her almost insular position, has several species that
are not found inland.

Owing to the cold winds from the sea the coast species
are generally northern; but inland, on the elevations, the
hardwood forest of maple, beech, ash and birch, with a
sprinkling of spruce and pine, is found.

Passing westward from Nova Scotia, the southern Ameri-
can flora becomes generally more prominent, but the north
shore of the St Lawrence preserves a distinctly northern char-
acter as far as Quebec city, such plants as Thalictrum
alpinum, Vesicaria arctica, Arastrium alpinum, Saxifraga
caespitosa being found. Along the St Lawrence lowlands
proceeding westward the southern flora becomes more
prominent. Wild grape (Vitis riparia) and Silver berry
(Elaeagnus argentea) appear in the vicinity of Quebec, and at
Montreal the belt of southern flora may be said to be entered,
slippery elm (Ulmus fulva), rock elm (Ulmus racemosa),
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shellbark hickory (Carye alba), blue beech (Carpinus caro-
liniana) and many other species making their appearance.
But it is in the Ontario peninsula, south-west of the line
between Toronto and Georgian Bay, that the southern flora
reaches its full development, distinguishing this area from all
others in Canada. Among the trees peculiar to this section
may be mentioned cucumber tree (Asimina triloba), tulip
tree (Liriodendron tulipifera), Kentucky coffee tree (Gymno-
cladus canadensis), honey locust (Gleditschia tricanthos), crab
apple (Pirus coronaria), sassafras (Sassafras officinale), black
walnut (Juglans nigra), chestnut (Castanea sativa), white,
scarlet, swamp and black oak (Quercus bicolor, coccinea,
palustris, tinctoria), button-wood (Platanus occidentalis).

The conifers are not abundant, but the hickories, oaks,
chestnuts and button-woods flourish. With the forests the
shrubs and herbaceous plants also change.

The trees of the North-West Provinces are almost exclu-
sively those of the northern forest, but a few from the mixed
forest of the east appear in Manitoba, such as the elm, bass-
wood, green and red ash, which are found in the river valleys.
The over-cup oak forms thickets and open forests at a number
of points in Manitoba. West of the Assiniboine River, the
few trees found, outside the northern forest, are western
species. The prairie flora consists principally of grasses, of
which no less than forty-two genera and one hundred and
fifty-six species are known. Of the best hay and pasture
grasses, Agropyrum, Elymus, Stipa, Bromus, Agrostis, Calama-
grostis and Poa, there are fifty-nine species. Besides the
grasses there are leguminous plants such as vetches (Vicia)
and wild pea (Lathyrus), valuable for pasture. Around the
alkaline ponds some marine plants are found.

The southern Cordilleran region has in general a western
flora, On the eastern border it retains some of the eastern
species, and on the high summits an Arctic flora is found.
In the central and northern portions of the region the flora
emerges into the sub-Arctic, and takes on an eastern aspect.

Among the trees may be mentioned the white and Engel-
mann’s spruce (Picea alba and engelmanni), mountain bal-
sam (Abies subalpina), Douglas fir (Pseudotsuga douglasiz),
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Rocky Mountain, black, white-barked, western white, and
yellow pines (Pinus flexilis, murrayana, albicaulis, monticola and
ponderosa), mountain larch (Larix lyallii) and western larch
(Larix occidentalis), western white cedar (Thuya giganiea),
mountain and western hemlocks (T'suga patieniana and merten-
stana) and mountain fir (4bies amabilis).

The forest of the Rocky Mountains, south of latitude 53°,
is largely made up of spruce, black pine, and Lyall’s larch at
the timber line. Between the Rockies and the Coast Range
western hemlock and white pine, with Douglas fir, characterize
the mountains. The valleys generally contain spruce and
cedar. Toward the Dry Belt the yellow pine is characteristic.

On the upper slopes of the Coast Range Patten’s hemlock
and white fir are common.

The Dry Belt of the Interior Plateaus is treeless and
grass-covered, except in the moist valley bottoms and on
the tops of the higher ridges. Its flora is in part peculiar
to the American desert, containing such species as Purshia
tridentata, Artemisia tridentaia, and species of Gilia, Cactacea,
Astu and Erigonumt.

On the Pacific coast and in the Selkirks, where the pre-
cipitation is heavy, the vegetation is of tropical luxuriance, and
the forest is of great value. The mixed forest of Eastern
Canada is also most important for its timber. The southern
portion of the northern forest has merchantable timber, and
the northern forms a vast storehouse of pulpwood. Where
the original forest has been removed, as by forest fire, spruce,
balsam, birch and tamarac usually constitute the immediate
second growth.

The Barren Lands are treeless and support an Arctic
flora,—mosses, lichens, grasses, flowers and stunted plants,
of which Rhododendron lapponicum, Cassiope tetragona and
dwarf willows are perhaps the most characteristic. The
stunted nature of the growth will be realized from the fact
that on the shores of Hudson Strait the blueberry is a bush
about one inch high, with proportionally diminutive fruit.
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XI
FAUNA

IKE the flora, the fauna bears a marked resemblance to that
of Europe and Asia, so that it is by some authorities
united with Eurasia into one zoo-geographical province.

The beaver and polar bear are common to both continents.
The moose, wapiti, bison and grizzly bear are related to the
elk, stag, aurochs and brown bear. The groupsof cats, lynxes,
weasels, bears, wolves, foxes, seals, hares, marmots, lemming,
sheep and deer are well represented in each. But there are
some forms peculiar to North America—among the rodents,
the gopher, musk-rat, prairie dog and porcupine; among
the carnivora, the racoon and skunk; and among the
ungulates, the musk-ox, big-horn, mountain goat and prong-
horn. The birdsalso bear a close resemblance, with, however,
some admixture of South American, such as the humming-
bird.

The distribution of North American fauna may be divided
into two great provinces, Boreal and Austral. The southern
limit of the former is the isotherm of 64°4° F. for the six hottest
weeks of summer, corresponding rather closely with the
isotherm of 65° for July, so that most of the Canadian fauna
is Boreal, only the northerly transition zone of the Austral
province extending into Canada, in Southern Ontario, in the
prairie country, and in Southern British Columbia. The
fauna of the Boreal province has been further subdivided
into three zones: the Arctic, extending south to the isotherm
50°; the Hudsonian, lying between this and isotherm 57°;
and the Canadian, lying between isotherm 57° and isotherm
64°4°.

The commoner larger mammals are the moose, woodland
caribou, Virginia deer, black bear, timber wolf, fox, lynx,
beaver, otter, marten, fisher, mink, musk-rat, porcupine and
hare. They range from the Atlantic to the Pacific and north
to the Barren Lands, plentiful in some localities, and almost
or entirely wanting in others. The Virginia deer is replaced
in the West by a near relative (C. leucurus), and in the Cor-
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dillera the caribou appears to be distinct from the Eastern
species. The wolverine is common, particularly in the north.
On the prairie, coyote, prong-horn, antelope, jack-rabbit and
prairie dog are common. The bison, which once covered
the plain, is now restricted to the Mackenzie basin, where a
herd of ‘wood-bison’ under government protection is still
in existence. The elk (C. carnadensis) and mule deer are now
restricted almost exclusively to the Cordilleran region and
to Manitoba. In addition to most of the above mammals
the Cordilleras contain some that are not now found else-
where, such as the grizzly and cinnamon bears, cougar moun-
tain goat, big-horn, and in the north several other sheep,
such as the Dall’s white and the saddle-back. The species
that are common to the eastern country and the Cordillera
seem to attain a larger size in the latter region. In the
northern zone are barren ground caribou, which range in
immense herds, musk-ox, Arctic fox and hare, lemmings of
the genera Lemmes and Dicrostonyx, and, along the coasts,
polar bear, seal and walrus.

The mammals, as is the case of the fauna in general, have
not been thoroughly investigated, but over a hundred and
thirty species are recorded, of which more than one-third are
rodents, almost a quarter are carnivora, and a great many
insectivora. The most attractive localities for the big-game
hunter are New Brunswick, Northern Quebec, Ontario and
the Cordilleran region.

The birds are mostly species found in the Austral region
that migrate north in summer to nest. Among characteristic
North American species may be mentioned the Baltimore
oriole, the bobolink, the cow-bird, the fly-catchers and the
warblers. Some birds winter in Canada, as the Canada jay,
the raven, the ptarmigan, the grouse, the grosbeak, the wax-
wing and the snow bunting. The prairie is richer in birds
than other parts of Canada, and for game birds is probably
unexcelled anywhere. Swan, Canada goose, wavey, brant,
laughing-goose and other varieties of geese and a great
variety of ducks are among those sought by the sportsman.
Grouse are plentiful, and include several varieties ; the more
common are the blue grouse, in the mountains, the Canadian



FAUNA 81

ruffed grouse, grey ruffed grouse, spruce grouse, prairie hen
and prairie chicken. The willow ptarmigan and rock ptar-
migan are more common in the north and in the mountains.
In Ontario the wild turkey and the ordinary quail are occa-
sionally found ; in British Columbia, the California quail.
The golden eagle, the bald-headed eagle, the osprey and a
great variety of hawks are common throughout Canada,
as are the snowy, horned and other owls. Song-birds are
common, especially in the timbered region, and include the
American robin, various sparrows, the catbird, the oriole
and thrushes. Nearly all the sea-birds of Great Britain, or
closely allied species, frequent Canadian waters.

The reptiles and amphibians are well represented. Fifteen
species of snakes are known in the east. On the western
plains and in the interior plateau two species of rattlesnakes
and a few lizards occur.

Turtles belonging to Chelonia, Chelydridae and Kinoster-
nidae, and in the south Tryonychidae, are numerous. Sala-
manders are also common. Frogs and toads herald the
opening of the ponds and lakes by a chorus made up of eight
distinct species of Rana and four or five Hylidae.

The fishes of Canada are interesting from the commercial
as well as the scientific standpoint. Not only are the coast
fisheries of great value, but the numerous large lakes and
rivers are stocked with exceptionally fine game and food
fishes. From the scientific standpoint the most interesting
feature is perhaps the great development of certain families
of Teleosts. The Siluroids, almost unrepresented in Europe,
here furnish some of the commonest species, such as thesmall
horned pout and the great catfish, which may attain a weight
of one hundred pounds. The herring and salmon families
develop land-locked forms. Among the most valuable fresh-
water fish are the white fish (Coregonus clupeiformis) and
lake trout. The pike is represented not only by the common
European form, but also by the Maskinonge (E. masquinongy),
specimens of which have attained one hundred pounds in
weight. Highly characteristic of the inland fresh waters
are the ganoids, sturgeon, garpike and bowfin (4miae calva).

1 For the chief commercial fish of the various provinces see Appendix 1v.
VOL. IX F
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AWPEPENDIX I

THE PHYSICAL BASIS OF CANADA

GEOLOGY AND ECONOMIC MINERALS OF CANADA

TYPICAL AND MORE IMPORTANT MINERAL DEPOSITS

OF THE APPALACHIAN REGION

Economic Material

Character and Mode of Occurrence

Locality

GoLp

COPPER-
GOLD-
SULPHUR

COPPER

LEAaD

Free gold with pyrite, etc., in a gangue
of quartz, with some calcite-forming
veins in the gold-bearing series of
Cambrian or pre-Cambrian age.

Free gold with pyrite, etc., in a gangue
of quartz-forming veins in pre-Cam-
brian schxsts, etc.

Alluvial gold in pre-glacial sands and
gravels in ancient, largely buried river
valleys.

See also under Copper, Antimony.

Chalcopyrite with small amounts of chal-
cocite and bornite, in pyrite, replacing
country rock and forming lenses in
pre - Cambrian schistose porphyries
and andesites.

Chalcopyrite, bornite and chalcite form-
ing bodies in Ordovician sediments
and near intrusive, basic dikes.

Chalcopyrite with a little pyrite in pyr-
rhotite, forming irregular bodies lying
along the contact of Ordovician strata
and intrusive diabase.

Chalcopyrite, etc., in mineralized zones
in pre-Cambrian felsites, etc.

Native copper in veins and along jointing
planes in Triassic trap.

Galena in small veins and pockets in
Carboniferous limestone.

Galena and sphalerite in veins cutting
Silurian strata.

Nova Scotia gold-
fields.

Cape Breton.

Gilbert River field,
Que.

Eastern Town-
ships, Que.

Eustis, Capelton
and Suffield
mines, Eastern
Townships,Que.

Acton, Que.

South-Eastern
Quebec.

Coxheath,
Breton.
Minas Basin, N. S.

Cape

Colchester Co.,
Gloucester Co.,
N. B.
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Economic Material Character and Mode of Occurrence Locality
TIN Cassiterite in small quantities associated { Lunenburg  Co.,,
with various minerals containing 5
lithium, boron, etc., in pegmatite cut-
ting Devonian granite.
CHROMIUM Chromite forming irregular pockets in | Eastern Town-
serpentine of Ordovician or pre- ships, Que.
Cambrian age.
MANGANESE | Chiefly pyrolusite forming veins, pockets | Hants Co., N. S.;
and large bodies in Carboniferous near Sussex,
limestone. N. B.
TUNGSTEN Scheelite with mispickel in quartz veins | Halifax Co., N. S.
cutting the gold-bearing series.
Hubnerite in quartz veins cutting pre- | Inverness Co., N. S.
Cambrian gneiss.
Wolframite. South-West Mira-
michi River,
N. B.
IrRON Hematite in fossil-bearing beds in | Torbrook, N. S.
Devonian and Silurian strata.
Hematite, high in manganese, forming | Woodstock, N. B.
beds in Silurian slates. :
Siderite, limonite, etc., occurring within | Londonderry, N. S.
a zone of veins of ankerite, siderite,
etc., cutting Devonian sediments near
intrusive acid igneous bodies.
Magnetite in elongated bodies with local | Gloucester Co.,
developments of pyrite, etc., lying in N. B
early Paleeozoic or older altered sedi-
ments and volcanics.
SULPHUR See under Copper-Gold-Sulphur. Eastern Town-
ships, Que.
ANTIMONY Auriferous stibnite, with pyrite, mispickel, | West Gore, N. S.
and galena, in a gangue of calcite,
forming veins cutting the gold-bearing
series.
Native antimony and stibnite in quartz | Prince William,
veins cutting early Palaozoic sedi- N. B.
ments in the neighbourhood of in-
trusive bodies of granite and diabase.
Barium Barite forming pockets and irregular | Cumberland Co.,

bodies in Palxozoic strata.

Barite in a gangue of calcite with some
quartz and fluorite, forming veins
cutting pre-Cambrian schists, etc.

N. S
Cape Breton.
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Economic Material

Character and Mode of Occurrence

Locality

ASBESTOS

CoAL

OIL AND SUL-
PHATE OF
AMMONIA

Gas

GYPSUM

Complicated systems of narrow, gash
veins of asbestos in small bodies of
Ordovician and pre-Cambrian ser-
pentine, with which is associated
granite, etc.

Bituminous coal in Carboniferous strata.

In beds of highly impregnated shales of
early Carboniferous age.

In lower strata of above series.

In thick beds with anhydrite and asso-
ciated with Carboniferous limestones.

Thetford, Black
Lake, Que.

Sydney and Inver-
ness, Pictou and
Cumberland
CoJ’s, N. S.

Albert Co., N. B.;
Hants, Pictouy,
and Antigonish
Co’s, N. S,

Near Moncton,
Hillsborough,

N. B.; Windsor,
etc.,, L. S.

APPENDIX 11

GEOLOGY AND ECONOMIC MINERALS OF CANADA

TyriCAL AND MORE IMPORTANT MINERAL DEPOSITS
OF THE LAURENTIAN PLATEAU

-

pyrrhotite in quartz veins and stringers
cutting altered gabbro of the Hastings-
Grenville series.

Economic Material Character and Mode of Occurrence Locality
GoLD- Free gold and auriferous mispickel occur | Deloro, Ont.
ARSENIC in quartz veins cutting schists and
basic igneous rocks of the Hastings-
Grenville series, usually near granitic
intrusions.
GoLD Free gold and auriferous pyrite with | Belmont, Ont.
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Economic Material

Character and Mode of Occurrence

Locality

GoLD—contd.

PrATINUM

COPPER

SILVER

LEAD

ZINC

NICKEL-
COPPER

Free gold with pyrite and chalcopyrite in
quartz veins in Keewatin schists, etc.

In the mineral sperrylite in the nickel-
copper deposits of Sudbury. See
under Nickel-Copper.

Native in Keweenawan diabase, Lake
Superior shores, also in diabase about
Coppermine River, north-west of Hud-
son Bay.

Chalcopyrite, with, towards the surface,
bornite in veins of quartz with some
calcite, cutting Huronian sediments
and post-Huronian diabase.

Bornite, chalcocite, chalcopyrite, pyrite,
etc., in impregnated zones in schistose
diorite, garnetiferous gneiss, etc.

Chalcopyrite. See under Nickel-Copper.

Native silver and argentite in veins of
calcite and barite with varying amounts
of quartz and fluorite, traversing
Animikie sediments and post-Animikie
diabase.

Native silver with argentite, smaltite,
cobaltite, niccolite, native bismuth, etc.,
in narrow veins of calcite, lying chleﬂy
in Huronian sediments and post-
Huronian diabase.

Native silver and argentite with hematite
and various sulphides in aplite dikes,
cutting post-Huronian diabase.

Galena in calcite veins traversing mica

schists of the Hastings-Grenville series.

Zinc blende and galena in irregular
bodies in crystalline limestone of the
Hastings-Grenville series.

Zinc blende with iron and copper sulphide
forming irregular, lenticular bodies in
Keewatin schists.

Pentlandite, chalcopyrite, and pyrrhotite,
in very large irregular deposits, situ-
ated at the edge of a norite body,
intruding pre-Cambrian sediments and
igneous rocks.

Porcupine, Shake-
speare mine,
near Webb-
wood, Western
Ontario.

Sudbury, Ont.

Bruce Mires, Ont.

Parry Sound, Ont.

Sudbury, Ont.

Silver Islet, Lake
Superior.

Cobalt, Ont.

South Lorrain,
James  Town-
ship, etc., Ont.

Hastings Co., Ont.

Frontenac
Ont.

Co.,

Rossport, Ont.

Sudbury, Ont.
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Economic Material Character and Mode of Occurrence Locality
NICKEL- Niccolite, etc., occurring in the silver- | Cobalt, Ont.
COPPER— bearing veins of Cobalt. See under
contd. Silver.
IrRON Bog ore deposits, still under formation. | Three Rivers, Que.

Magnetite, or, to a lesser extent, hematite | Lake Nipigon,
and coloured cherty quartz, inter- Lake Timagimi,
banded in long bands with Keewatin Ont.
rocks.

Bands of magnetite, locally impregnated | Atikokan Range,
with sulphide, lyingin Keewatin schists. Ont.

Irregular bodies of magnetite with horn- | Moose Mountain,
blende and epidote, in a formation of Ont.
magnetite and siliceous material, lying
in Keewatin schists.

Concretionary-like hematite and limonite | Helen Iron Mine,
with large sharply defined bodies of| Ont.
granular iron pyrite, forming a large
body associated with banded siliceous
rocks, containing magnetite, iron car-
bonate and pyrite, and surrounded by
Keewatin schists.

Irregular, often large masses of magnetite
with varying amounts of pyrite, lying
along the contact of crystalline lime-
stone.

(Hastings-Grenville series) and intrusive | Hastings Co., Ont.
granites, etc., or within bodies of basic
igneous rocks.

Large and small, irregular bodies of | Quebec, Lower St
titaniferous magnetite, associated with Lawrence.
bodies of anorthosite.

Iron sands derived from the titani-
ferous magnetites of the anorthosite
bodies.

Bodies of hematite and limonite in beds | Loon Lake, Ont.
of cherty iron carbonate belonging to
the Animikie sedimentary series.

Seams and layers of variously coloured | East shore of Hud-
quartz forming part of the Nastapoka son Bay.
sedimentary group.

SULPHUR Large elongated lenses of pyrite and | Near Missinaibi,
quartz in Keewatin schists. Ont.

Pyrite, associated with iron ore. See | Helen Iron Mine,
under Iron. Ont.

ARSENIC Auriferous mispickel accompanied by | Net Lake, near

pyrite and chalcopyrite, and forming
large and small bodies in Keewatin
schists, in gneisses, etc., of Hastings-
Grenville series.

Lake Timagimi.
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Economic Material

Character and Mode of Occurrence

i
Locality.

ARSENIC—
conld.

COBALT

Mica

GRAPHITE

CORUNDUM

APATITE

FELDSPAR

TALC

Deposits of mispickel. See under Gold-

Arsenic.

Smaltite, etc., in silver veins. See under
Silver.

Cobaltite, etc., in silver veins. See under

Silver.
Muscovite, in pegmatite dikes.

Phlogopite, commonly accompanied by
apatite, in veins of calcite, pyroxene,
etc., cutting rocks of the Hastings-
Grenville series.

In plates disseminated through bands of
gneiss, quartzite, etc., of Hastings-
Grenville series, usually near intrusive
granites, Graphite in veins, in granitic
rocks, or in irregular deposits in cry-
stalline limestone.

Richly disseminated in various alkali
syenites, anorthosite, etc, cutting
members of the Hastings-Grenville
series.

Associated with phlogopite. See under

Mica.

Coarse pegmatite dikes cutting pre-
Cambrian gneisses, etc.

In serpentines associated with Hastings-
Grenville series.

Deloro, Ont.
Cobalt, Ont.

Cobalt, Ont.

Buckingham dis-
trict, Que.
Eastern Ontario.

Buckingham dis-
trict, Que.

Renfrew Co., Ont.

Ottawa River,
Eastern Ontario.

Frontenac Co.,Ont.

Hastings Co., Ont.
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APPENDIX III

GEOLOGY AND ECONOMIC MINERALS OF CANADA

TYPICAL AND MORE IMPORTANT MINERAL DEPOSITS
OF THE CORDILLERAN REGION

Economic Material

Character and Mode of Occurrence

Locality

GOLD

PraTiNUM

MERCURY

COPPER-
GoLD

Alluvial gold in pre-Glacial sands and
gravels, and in more recent deposits
derived from these.

Auriferous mispickel withvarying amounts
of copper and iron pyrites occurring in
bodies replacing country rock along
or near contact of igneous rocks of
dioritic affinities and in a gangue of
garnet, epidote, calcite, etc.

Free gold with a little pyrite and some
galena and zincblende, 1n quartz fissure
veins cutting carbonaceous phyllites.

Free gold, argentiferous tetrahedrite,
galena, zincblende, iron and copper
sulphide in quartz veins cutting car-
bonaceous phyllites.

Free gold in schistose pyritiferous dia-
base, and in quartz veins holding
mispickel, galena, and pyrite.

In copper-gold deposits. See under
Copper-Gold.

Native platinum occurring sparingly in
gold placer deposits, and in serpen-
tinized basic eruptive rock.

Cinnabar in irregular veins of calcite and
quartz, cutting Tertiary volcanics and
also impregnating sandstones.

Magnetite, chalcopyrite, and pyrrhotite
in varying proportions occurring in
large bodies replacing Palxozoic tuffs
and limestone, in a gangue of garnet,
hornblende, calcite, quartz, etc., in
neighbourhood of bodies of grano-
diorite and Tertiary syenite.

Chalcopyrite and pyrrhotite with some
pyrite, magnetite, and mispickel, occur-

Klondike, Y. T.;
Atlin, Cariboo,
B. C.

Hedley, B. C.

Lardeau district,
B

Lardeau district,
BAC

Poplar district,
B. C.

Klondike, Y. T.;
Tulameen River,
BNGS

Near Kamloops
Lake, B. C.

Boundary district,
B. C.

Rossland, B. C.
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Economic Material

Character and Mode of Occurrence

Locality

COPPER-
GOoLD—
contd.

SILVER-
LEAD

IRON

ring in veins or in Jarge bodies replac-
ing augite porphyrite near contact with
monzonite and 1 neighbourhood of
bodies of graniodorite and Tertiary
syenite.

Chalcopyrite, bornite, pyrite, and pyr-
rhotite, with a little calcite in a fissured
zone on or near contact of sediments
and monzonite.

Chalcopyrite, pyrite, mispickel and mag-
netite with calcite in zones of fissuring
in monzonite and sediments.

Chalcopyrite and pyrite with a little
galena and zincblende in small veins
and lenses within a mineralized zone
in a quartz sericite schist cut by
granitic body of Coast Range batholith.

Chalcopyrite and pyrite with galena and
zincblende in a gangue of barite with
quartz and calcite, forming flattened
lenses in schist.

Bornite with subordinate chalcopyrite,
a little pyrite and pyrrhotite replacing
limestone in a gangue of pyroxene,
garnet, and calcite, near granite
contact.

Argentiferous galena with some zinc
blende and a little pyrite, forming
irregular lenses in a fissured zone
within pre-Cambrian quartzite.

Argentiferous galena, argentiferous tetra-
hedrite, native silver and gold, ar-
gentite, zincblende, copper and iron
pyrites, in a gangue of quartz, siderite
and calcite in veins cutting sedi-
ments.

Galena, zincblende, pyrite, and pyrrho-
tite, in varying proportions, replacing
crystalline limestone along a zone of
shearing.

Native silver, argentite, pyrargyrite,
argentiferous galena, pyrite, copper
minerals, etc., in quartz fissure veins
cutting porphyrites.

Vein-like bodies largely of hematite with
some magnetite cutting pre-Cambrian
quartzites.

Magnetite in a gangue of calcite, feldspar
and epidote in veins traversing a
plutonic rock.

Copper Mt, near
Princeton, B. C.

Copper Mt, near
Princeton, B. C.

Britannia  Mine,
Howe Sound,
By€:

Tyee Mine, Van-
couver Island.

Texada Island,

B.C.

St Eugene Mine,
Moyie, B. C.

Slocan, B. C,

Kootenay
B.C.

Lake,

Windy Arm, Y. T.

Kitchener, B. C.

Cherry Bluffs,Kam-
loops Lake, B.C.
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Economic Material Character and Mode of Occurrence Locality

IRON——contd. | Magnetite in places with copper and iron { Texada Island,
sulphides in irregular vein-like bodies,
replacing country rock, usually lime-
stone, and commonly along contact
with intrusive granites.

CoaL Anthracite, in Kootanie formation (lower | Bankhead, Alta.
Cretaceous).
Bituminous coal in Kootanie formation. | Fernie, Blairmore-
Frank.

Bituminous coal approaching lignite, in | Foothills of Rocky
Belly River formation (upper Cre- Mts.
taceous) and in Edmonton formation

(Tertiary).

Bituminous in upper Cretaceous. Nanaimo, Comox,
Vancouver Is-
land.

Lignite, in Tertiary beds. Princeton, Bulkley

Valley, B. C.;
Tantalus, Y. T.

APPENDIX IV

CHIEF COMMERCIAL FISH OF THE VARIOUS
PHYSICAL PROVINCES

Appalachian Region.—(Deep sed and inshore) cod, mackerel,
halibut, herring, hake, lobster, oyster, seal, white-whale ; (Inland)
salmon, shad, gaspereaux, striped bass, smelt, ouananiche, lake
trout, (lunge) maskinonge.

St Lawrence Lowlands and Laurentian Platean~—ILake white-
fish (Tullibee in Manitoba), lake-trout, lake-herring, sturgeon,
dore black bass (in the south), brook-trout, maskinonge, pike,
carp, suckers, catfish, (gold-eye, freshwater herring in Manitoba).

Cordilleran  Region—(Inland) land-locked Pacific salmon,
lake whitefish, lake-trout, various river-trout, including Kokanee



s WeVcom e

e,

s

S A
;l g ‘ 9
Great
/ 6 2 e Lake

-&a.@fm
~— ¥ W’wlllam !
/S {___ Sedwynz

< Z'/)

50

|
uznm; ; \
EEK g S
R
. h K. 4 5
NS

[ 7 Mg

DOMINION OF CANADA
l ECONOMIC MINERALS

After James White, . R.G.S.,

i
Scale 1:17,000,000
40 || English Miles y ¢
. 300 400 300 600 \ v
A i N

120 us uno 105

Longitude West 95 of Greenwich

——

e Blieduagh Geoprapiival, Tnsdtate ~



— ———— i — e ——— —
S

90 80
\ st ooy

eStr | pancasty

\

Nia Boofh"&‘\
etcPole, i =

L\

.‘)-
Repulse B "% ox‘cl
> Cha?

B
. PV ¢.Churchill \ \
o rehfll \ 1273
N va Weg oall
; e \ i\ »
‘ Q(J‘ ¢ Tatnam \ B D ’\R.Hi"“"ifl
P ,k\'elsol; 3 ) BAI"-'"“\:
LS 5 ‘ \

REFERENCE

goron B

T~ Gava!
+, ?z,l.‘a Gy ® Gotd
R — 1 old (quartz)
'Tole RoY®© - £o00) ™ N
FSuperion S 4 \ ~_ Gold (placer)
et Gl ) B Gota isri
‘-g“?, sud®Y \ old District
]y ¢ ep R SRR @ Silver
~ 3 Silver District
e‘ e \ ® Coal
7 /\‘ I coal District
’ o9 + Iron

S S - Iron District

Other Minerals are
named in Red

ak J{i-],,'&f

A\
85

=

itude West 95 of Greenwich 20
——— e -

<1







CHIEF COMMERCIAL FISH 91

and numerous Cyprinoids, none of which are identical with
Eastern species ; (Coast) salmon, halibut, skill, oolachan, anchovy,
smelt, and a great variety of other fishes. The salmon, which
ascend the coast rivers in the summer in almost incredible
numbers, include at least seven distinct species belonging to the
genus Oncorhynchus, excluding the steel head (Salmo gairdner).

Hudson Bay and Arctic—Whale, walrus, sea-trout, inconnu
(huge river whitefish), pike, sturgeon, suckers, and possibly salmon

and cod.
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GENERAL ECONOMIC HISTORY
1867-1912

I

THE ECONOMIC OUTLOOK FOR THE
NEW DOMINION

ITH Confederation a new stage in the industrial
—\ ;—\ /  development of the northern half of this continent
began. The union of the four original provinces,
followed speedily by the inclusion of all the British main-
land, vitally affected the productive and commercial activities
of the separate parts. Nova Scotia and Ontario and British
Columbia, bound together as members of a single Dominion,
developed interests and relations quite distinct from those
prevailing in the days of their isolation. On the very eve
of Confederation, the action of the United States in abrogat-
ing the reciprocity treaty, which for twelve years had largely
determined trade relations, forced commerce to seek new
channels.

In the conquest of America the individual has played a
greater part than the state. It is easy to exaggerate the
influence of political activities on industrial development, to
lay stress on the achievement of the politician at the expense
of the achievement of the business man, to underestimate
the importance of the daily task of farmer and manufacturer
and banker in shaping the nation’s material growth. The
lumberman cutting his way through the solitary pine forests
of the Montreal River, the railroad builder pushing the end
of steel every day a mile farther north or west, the farmer
hewing out a home in the Upper Canada forest or home-

steading on Saskatchewan plains, left few records of their daily
95
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task ; the politician worked in the limelight of party and
newspaper publicity, so that he who runs may read. Un-
doubtedly the pioneer, restless, indomitable, has given the
distinctive note to the life of the continent. Yet in Canada
this has been less the case than in the republic to the south.
Motives of state guided the settlement of New France and
the building up of the loyalist communities after the Revo-
lution. The paternal zeal of French ministers, the last word
of the Colonial Office in London, accustomed the people of
Canada to look to a power above and without—a power, not
themselves, making for prosperity. Later, when increasing
self-confidence brought Confederation, and Confederation
brought increasing self-confidence, the somewhat artificial
and essentially political character of the new union continued
to magnify the importance of the state and of the large tasks
with which only the state could cope. Questions of state
policy, foreign and domestic, have possessed special signi-
ficance in the upbuilding of Canada. It has seemed advis-
able, therefore, to make the federating of the scattered
provinces the occasion for a summary review of the industrial
potentialities of the new nation, and, in tracing the realization
of these latent possibilities, to find convenient halting points
in the changes of party régime in 1878, 1896 and 1911.

The citizens of the new-born Dominion, taking stock of
national resources, had reason to face the future with cour-
ageous hope, sobered by a sense of the obstacles to unity,
heartened by a knowledge, or foreshadowing, of the splendid
heritage to be developed. There was ample room for the
growth of a mighty people ; the Dominion covered, or was
soon to cover, some three and three-quarter million square
miles, an area larger than the United States, and nearly as
large as the whole of Europe, bordering on three oceans, and
stretching from the latitude of Rome to the pole. This great
half-continent lay mainly in the temperate zone, the field of
the modern world’s great civilizations. Being in America,
it was conveniently accessible to the markets both of Europe
and of Asia, as well as of the United States. Being in the
north temperate zone, it was saved the risk of shipping
perishable products through the tropics to market. Being
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more northerly than the United States, it had the advan-
tage in nearness to the ports of the other northern continents.

Communication was convenient. In the east the waters
of the St Lawrence and Hudson Bay offered shipway far into
the heart of the continent, though in the winter months the
northern frosts sealed the St Lawrence channel and studded
Hudson Strait with ice—a drawback railway construction
could not altogether remove, with Halifax twice as far as
New York from Toronto. On the west coast, though nearly
half the length was cut off from direct access to the sea by the
Alaskan extension jutting south-—as Newfoundland’s Labra-
dor strip in parallel but less hampering way barred half the
Atlantic coast—the sunken mountain valleys of the southern
half provided deep fiord harbours of unsurpassed magnificence.
In the interior the St Lawrence chain of lakes and rivers
afforded unequalled facilities for transport, with formidable
barriers of falls and rapids to conquer. Far to the west the
Saskatchewan carried the possibilities of navigation to the
foot of the Rockies, its waters falling into Hudson Bay
through the Nelson, and into Lake Superior through the
Winnipeg and Rainy Lake chain; but the capriciously
winding, swift or shallow waterways of the west, running
through plain and prairie land that offered open paths, were
destined, in spite of oft-recurring plans and projects, long
to play a lesser part than the waterways of the east, flowing
deep and straight through dense and trackless forests. The
broad Mackenzie found outlet in a frozen sea ; the rivers
of the Pacific coast were more valuable for the railroad bed
they had channelled out than for what traffic their own swift
waters could bear. Through the mountains of the Far West,
passes, some still unknown, were destined to afford passage-
way for railroads at less than half the altitude to which the
transcontinental roads of the United States were forced to
climb. Throughout the whole half-continent there were
no impassable barriers and but few grades so steep as to
hamper traffic.

Of momentous import for the Dominion’s future was the
geological basis, which has elsewhere been fully described.}

1 See ‘ The Physical Basis of Canada’ in this section.
VOL. IX G
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Habitable Canada was cut in four; nearly half a century
after Confederation, the Dominion, seeming on the map to
spread two thousand miles from south to north, was still,
in three places, less than one hundred inhabited miles wide
—where the great Laurentian Plateau all but meets, first
Maine and the Appalachian highlands thrusting north, then
once more United States territory near the junction of the
St Lawrence and Ottawa, and westermost, the waters of
Lake Superior. To-day the building of the National Trans-
continental and the Hudson Bay railroads, and the re-
discovery of the clay belt north of the height of land are
giving breadth as well as length, but throughout the whole
period covered in this survey breadth was lacking, and these
narrow straits cramped and deflected the current of national
development. In what other land would the centre of
population fall outside its own borders ?

The climate of this half-continent presented the widest
variations. Southern Ontario lies in the latitude of Rome,
Winnipeg in that of Frankfort, James Bay of London, and Fort
Liard, half-way between the United States border and the
Canadian Arctic coast-line, of Christiania. But the altitude,
varying in the west from 4500 feet in South-Western Alberta,
to 900 in the Peace valley and 800 at Winnipeg ; the equaliz-
ing influence of the ocean or Great Lakes ; the ocean currents,
iceberg-laden on the north-east, bearing the warmth of the
mid-Pacific on the north-west; winds that blow from the
icy north upon Ungava but westerly and warm upon the
western plains, make latitude no certain key to temperature ;
the summer isotherm of 55° which, in the heart of the con-
tinent, near Rainy Lake, dips down to within fifty miles of
the United States border, sweeps far to the north-west, until,
on the Mackenzie, it is north of the Arctic circle. Rainfall
is normally abundant in the east, and the western coast
ranks among the moistest districts of the world. On the
interior plateau of British Columbia, and in the plains and
prairies of the central west, the annual precipitation ranges
only from ten to twenty inches. Fortunately the bulk of
the rain falls in the months when it is needed, and the winter’s
frosts slowly yield moisture to the growing crops; only a
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small projection of the American semi-arid region, covering
less than a hundred thousand square miles, crosses the
Canadian border.

For agriculture the prospect was encouraging. The
desolate tundras on both sides of Hudson Bay and the
mountain areas excepted, there was little of the Dominion
where the ploughman or the grazier might not hope for success.
In the Maritime Provinces, in spite of spurs of Appalachian
highlands, a fertile soil and moist climate promised well for
mixed farming, especially stock-raising, and fruit and vege-
table growing. In the St Lawrence valley soil and climate
alike favoured grain and roots, stock-raising and dairy-
farming, and in large areas fruit-growing. In the central
west the riches of the future were still veiled by mists of
prejudice, and not the most optimistic foresaw the achieve-
ment possible when the way of the land had been learned.
The fertile valleys of the Pacific coast and the interior plateau
of British Columbia were also rich in promise, but they also
were to reveal their wealth only to experience. Yet already
enough was known of the wide Dominion to make it clear
that agriculture would long be the dominating interest.

Almost as great, and seemingly as inexhaustible, was
the forest wealth of the Dominion. There were, it is true,
vast treeless areas, the barrens of the far north and north-
east, the mountain heights, the southern prairie and the semi-
treeless lands south of the barrens, sparsely wooded, with
forest density only along the watercourses. But fully half
the Dominion was forest clad. From the Maritime Pro-
vinces to Manitoba stretched a belt of splendid pine. Beyond
it, extending from Nova Scotia to the Yukon, three thousand
miles in length and averaging two hundred in breadth, lay
the spruce belt of the continent. In the St Lawrence valley
the only hard woods were found, valuable, but limited and
daily lessening, while on the well-watered Pacific slope a vast
and heavily wooded coniferous forest furnished one of the
world’s greatest timber reserves.

Sea and lake and river offered rich harvests, the east and
west coast fisheries being perhaps the most extensive in the
world, with quality assured by the coldness of the northern
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waters. The western plains at worst would prove a mighty
game preserve, even the barren north thus redeeming itself.
From east to west mineral wealth lay awaiting the prospector’s
pick, rich in variety and extent, though destined to slow and
often disappointing development. Coal had already been
found in abundance on both shores, but the geological structure
of the interior made its discovery in the St Lawrence valley
improbable. East and west and centre alike held stores of
iron ore, large in area, though often difficult in treatment ;
gold and silver, copper, lead and nickel, asbestos, mica and
corundum, were all to be discovered in otherwise barren areas.

Here was wealth to employ and amply to reward the toil
of unending millions. Yet, rightly or wrongly, no modemn
land is content with the partial development which the
exploiting of natural resources affords. Industrial and com-
mercial eminence was sought, and might in fair measure be
achieved. Abundance of raw material, inexhaustible water
power, facility of transportation, growing home and foreign
markets, favoured manufacturing growth. The competition
of older lands, the isolation of the several distinct regions
into which the Dominion was divided, the small and scat-
tered population, the long winters, the scarcity of capital
and of labour, and the counter-attractions of cheap land and
independence, made it evident that success would not be
quickly or lightly won.

Noteworthy among the factors shaping the industrial
development of the Dominion have been its relations with
the United Kingdom and the United States. From the
mother country Canada derived in the main the political
institutions which have ensured sound and orderly progress,
and in early years the settlers, in later years the capital,
necessary for development. British connection influenced,
though it could not determine, tariff policy, and proved the
deciding factor in preventing the linking of commercial
fortunes with the United States. The United States—its
borders marching for three thousand miles with Canada’s,
its people largely of common blood and common tongue—
has inevitably exercised even more pervasive influence on the
general type of civilization, and especially on the economic
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life of the Dominion, an influence acting sometimes by attrac-
tion and sometimes by repulsion. It has been said that the
United Kingdom influenced Canada from above and the
United States from below ; we have adopted the cabinet
system of Britain and the party methods of the republic;
* God save the King ’ is sung with more fervour than in Eng-
land, but Broadway slang is on the free list, and baseball has
ousted cricket. In the social and business customs of daily
intercourse the influence has been most marked. From the
United States Canada derived its later land system, the
methods of surveying, the homestead policy, the land grants
to railways, the activities of the land company and the sub-
division expert. The cheese factory and creamery and the
fall fair have been borrowed and bettered. Later came the
steam-plough and the gasoline tractor, the elevator and the
manipulation of elevator grades. The railroads, from gauge,
rolling stock and organization, to construction company
methods and political influence, show the power of American
example, equally with the decimal currency, the system of
commercial accounts, and the patent law. Newspapers,
fashions, consumers’ standards, are much alike. The machin-
ery and methods in saw-mills, flour-mills, canning and packing
factories, carriage works, furniture, agricultural implement,
builders’ hardware and boot and shoe factories, piano works,
blast furnaces and foundries and steel mills, pulp and paper
mills, are unmistakably of United States origin, direct or
indirect. Organized labour and employers’ associations,
mergers and methods of high finance, the protective tariff,
all reveal the same influence. The early waste of the United
States warned, its late repentance stimulated, Canadians to
adopt the policy of conserving natural resources. Doubtless
much of this parallel development has been due, not to
imitation, but to recurrence of similar conditions ; doubtless
Canada has in her turn modestly influenced the development
of the United States, but, all allowance made, there is no
question that the intimate, wide-reaching influence of
Canada’s great neighbour has profoundly affected her in-
dustrial development.

Last, but not least important, the observer would have
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had to reckon with the personal element in the equation.
The Canadian people might in all modesty have considered
themselves one of Canada’s chief assets. They were almost
exclusively of north-western European stock, French, Irish,
English, Scottish, German, in the order given. They had
been selected and weeded out by the difficulties of emigration
and the hardships of pioneer life under a northern sky. Im-
migration had been gradual, and the newcomers had been
thoroughly assimilated ; at Confederation eighty-three per
cent of the people were native-born, though differences in
race and religion and language between French- and Eng-
lish-speaking Canadians undoubtedly diverted energy from
economic to political channels. Of industry, orderliness, thrift,
and all the copybook virtues they had their due share. Educa-
tion had been prized, at least in the English-speaking parts,
and fairly attained. In many and varied ways Canadians
had shown themselves progressive and energetic, and if lack-
ing somewhat of the daring and the sublime self-confidence,
individual and collective, which material success and national
independence had bred in their cousins to the south, they
solaced themselves with the belief that in staying qualities
they would prove at least their equals.

I1
TAKING STOCK AT CONFEDERATION

UCH were the more significant elements in the situation
which the new-born Dominion had to face. At Con
federation only the barest beginning had been made

in developing this rich heritage. In the whole half-continent
which was soon to be united under one government, there
were scarcely three and a half million inhabitants ; of these,
four of every nine were in Ontario and three in Quebec;
west of the Great Lakes, white man, Indian and half-breed
all told counted few more than a hundred thousand souls.
This pioneer handful were scattered far in farm and fishing
village and lumber camp ; there were only nine towns in the
half-continent with over ten thousand inhabitants. Montreal,
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however, had metropolitan claims with its hundred thousand
inhabitants, Quebec counted nearly sixty, Toronto fifty,
Halifax, St John and Hamilton, between twenty-five and
thirty thousand.

In the farthest west relatively little had been done to
exploit the varied riches of British Columbia. The feverish
days of Cariboo were over, and the production of gold,
though still important, had passed the climax. The coal-
fields of Nanaimo were being energetically worked. A small
export trade in timber had developed. The splendid fisheries
of the coast were practically untouched. When the province
entered Confederation, one or two whaling enterprises and a
solitary salmon-canning factory on the Fraser exhausted the
list of endeavour. A few saw-mills and grist-mills, breweries
and distilleries, comprised the natural beginnings of manu-
facturing development. Trade was mainly with the United
Kingdom and the United States; direct intercourse with
Eastern Canada there was virtually none. East of the
Rockies the buffalo still roamed the plains. The palisaded
forts of the Hudson’s Bay Company, now about to be shorn
of its political and territorial powers, a few struggling half-
breed settlements on lake and river edge, an occasional
brigade of creaking, solid-wheeled, Red River carts laden with
furs and pemmican, were the only advance guards of civili-
zation beyond the borders of the Red River settlement.

In the eastern provinces farming came first in importance.
The American type of small freehold farm was firmly estab-
lished. The policy of rapid opening up of the country by
actual settlers was being carried out in all the provinces,
though with varying energy and varying success. In Ontario
the bulk of the land in the western peninsula and on the
St Lawrence and Lake Ontario front had been disposed of ;
in this older region the province still had crown lands and
clergy reserves and school lands to sell at modest prices, while
a vigorous attempt was being made to carry settlement
beyond the Laurentian barrier at which it had halted, by
giving free grants of one hundred acres bordering on coloni-
zation roads built in the wilderness between Georgian Bay
and the Ottawa. Private companies like the Canada Land
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Company were slowly selling or leasing their dwindling
domains. In Quebec the attempt at setting up feudalism
in the New World had been abandoned, though not without
leaving a deep and lasting impression on the life of the pro-
vince. The same policy of free gift of a limited portion of
the less desirable lands, and sale on easy terms of the more
fertile or more accessible areas, was adopted as in Ontario. In
New Brunswick nearly half of the seventeen million acres
had been alienated from the crown, though only one-tenth
of this half was cleared ; lands were sold at fifty cents an
acre, or granted in return for labour on adjoining roads.
Nova Scotia had disposed of half of its eleven million acres ;
little of the half remaining was suited for cultivation, but all
was for sale at forty-four dollars per hundred acres—con-
sidered the cost of surveying. In Prince Edward Island the
absentee proprietors, to whom the whole area had been
lavishly granted, had not yet been bought out, and only a
few thousand acres were in possession of the crown.

Ontario was easily first among the provinces in farming,
and farming was first among occupations in Ontario. Wheat
was still king; the western province grew many times
more wheat than all its sisters, and ranked with the foremost
states in the Union, but, except in the newly cropped western
counties, reckless wheat-growing was already exhausting
fertility. Barley, coming into strong demand with American
brewers, and other coarse grains, were rapidly gaining. Stock-
raising was fairly widely followed ; private and public effort
had led to the importation of improved breeds of cattle and
sheep, and laid the foundations for greater success in the
future. Dairying was just emerging from farm to factory
conditions ; by 1867 there had been established some half-
dozen cheese factories on New York models, aspiring some
day to equal New York State in quality. Fruit-growing was
limited to local demand. In Quebec wheat-growing had
long been stationary or retrograde, thanks to wheat-midge
and Hessian fly and exhausting culture, but in the coarse
grains and in hay and roots progress was marked. In the’
Maritime Provinces, except in fertile Prince Edward Island,
agriculture had a lesser place. Neither Nova Scotia nor
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New Brunswick grew enough wheat for its own support,
handicapped by excessive moisture; stock-raising, dairy
and fruit farming, for which large areas were eminently
suited, were also backward. There had been many good
citizens but few skilled farmers among their loyalist and
Irish and Highland settlers, and the distractions of fishing
and shipbuilding in Nova Scotia, and of lumbering in New
Brunswick, unsettling and wage-raising, had prevented the
concentration that might have developed native skill.

The forest closely followed the farm as a source of wealth,
and especially as a factor in the export trade. The red and
white pine of the St Lawrence and Ottawa valleys yielded
yearly some fourteen million dollars’ worth of exports,
squared and ship timber to Britain, sawn lumber to the
United States, roughly half in value to each. The supply of
hardwoods, recklessly burnt or cut in earlier days, was rapidly
dwindling ; already Canada had been compelled to fall back
on Indiana for its chief supply of walnut. Nova Scotia’s
forests yielded little, but in New Brunswick the white
pine, the black spruce and the larch made lumbering pre-
eminent. Abundant potash and pearl-ash exports testify to
the rapidity with which settlers were clearing the cumbering
forest.

The harvest of the sea was little reaped. The value of
the year’s catch at Confederation was probably less than
four millions. On the Atlantic seaboard, where Nova Scotia,
then as now, was foremost, a staple dried-fish trade had been
built up with little change in methods through the long years
since the cod first drew adventurers to the shores of Canada,
or at least since the Jersey merchants a century before had
organized the fishery. There was little, if any, deep-sea
fishing ; the in-shore fishery was carried on by traps or
weirs on land, or with hook and line in small boats, or in
vessels with their half-dozen men venturing out to the
banks ten or fifteen miles away. Cod, hake, haddock and
pollock, halibut, herring and mackerel, alewives, smelt and
flounder, and sardines, or rather young herring, made
up the catch. The salmon of the Atlantic rivers was still
supreme in eastern markets. In the frontier lakes of Ontario
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whitefish was at the zenith of its wonderful abundance ;
the lakes of the interior were little fished except by Indians
and half-breeds for their own use.

The mineral wealth of the country was still little known
and less developed. The prospector had worked only in the
settled fringe or in the regions made accessible by lake and
river channel. Development had lagged for lack of skill or
capital or markets. Yet a beginning had been made. The
gold which early explorers sought in vain had been found in
far-scattered fields. In British Columbia the rich placers of
the Fraser and Thompson valleys had drawn tens of thou-
sands into the wilderness; the climax had been reached in
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