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A DESCRIPTIVE SKETCH

GEOLOGY, AND ECONOMIC MINERALS

CANADA.

PART I.

INTRODUCTION
HY

R. W. Brock.

The present booklet is intended to give ;i brief account of the 
general geological conditions in Canada, and of the minerals which, 
under recent development. have assumed the greatest economic 
importance.

excellent sketches covering the subject have been written bv 
Dr. George AI. Dawson, late Director of the Geological Survey of 
Canada ; but these are now out of print, and the increasing demand 
for this general information has rendered necessary a new publica
tion such as this. The present review is largely based on the-e 
preceding ones.

In a brief and general statement concerning so wide a subject, 
and covering so vast a territory, much that is interesting and im
portant must of necessity be passed without notice; and the broad 
generalizations cannot be expected to present with absolute 
fidelity the actual facts. What has been attempted is. to give 
merely a general idea of the conditions obtaining in the various 
geological provinces into which the Dominion of Canada is naturally 
subdivided, together with the more important minerals which are 
characteristic of. or which have been exploited in each.

(iKOUMJK'AL IXV KHTKiATIONS.

The geological investigation of Canada may be said to have 
commenced in 1X4 ». with the organization of the Geological
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Survey of Canada, under Sir William Logan. The classical work 
of Logan, and his little coterie of assistants, Murray, Hunt, Billings. 
&t\, was summarized in the Geology of Canada published in 180)1, 
which deals with the southern portions of the Provinces of Ontario 
and Quebec. Since this was written the work of the Geological 
Survey has gradually widened, until, as at present, it embraces 
the northern half of the continent of North America. Much of this 
work has been exploratory. The great field to be covered with a 
small force has prevented concentration of effort, and in no single 
district can it be claimed that the geological problems are com
pletely solved. The natural difficulties of travel in the northland 
have rendered the progress of even reconnaissance work tedious, 
and a large part of Canada is still practically unexplored. Never
theless, sufficient has been done to make known its main geological 
features; to roughly indicate the territories that will be found to 
lie mineral bearing; to presage the character of its mineral resour
ces in the different geological provinces, and to demonstrate that 
Canada is destined to become one of the great mining countries 
of the world.

The reader is referred to the geological map, and to the 
mineral map for indications of the distribution of the main rock 
formations of the country, and important occurrences of minerals.

It will be noted on the mineral map, that the greater part of 
Canada is as yet unprospected. Even the portions of the country 
represented as being within the prospected territory must not be 
considered as more than partially explored for minerals. To illus
trate the condition with respect to this: six years ago the line 
representing prospected territory would probably have been placed 
considerably north of Lake Timiskaming, yet only a few miles 
west of a silver lead deposit on Lake Timiskaming—that had been 
known for a century and a half—lay the undiscovered silver veins 
of Cobalt, recently revealed by construct ing a railway through them.

It will, therefore, be readily seen that, the amount of mineral 
bearing territory still awaiting the prospector is prodigious, the 
greatest, in fact, that now remains anywhere on the globe.

The mining industries of the country may be said to have only 
just begun. The reason for this tardiness in developing the 
mineral resources is probably to be found in Canada’s wealth in 
farming lands. The first settlers, in order to provide food, were 
forced to become agriculturalists. As population increased, and
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fertile lands were to he had in plenty, fresh acres were brought 
under the plough. Naturally, Canada became an agricultural 
country, and it was the farming lands that were sought after, 
and that were developed by lines of transportation. The lack 
of transportation facilities in the mineral bearing areas, and the 
extent of country in proportion to its population were contributory 
factors.

In 1880 the mineral production of Canada did not reach 
$10,200,000 in value, and was only $2.2:1 per capita. In 1908 the 
production was over $87,000,000. or $12.57 per capita. Although 
mining is only in its infancy, it has become one of the leading in
dustries of the country. The output of the mine is now greater 
than the combined output of forest and sea, and ranks next 
to agriculture.

Thetotal production of minerals for the last twenty-three years 
amounts to $926,516,579: of which gold represents $267,700,(MM).

Though just entering the field. Canada already ranks well 
among the mineral producing countries. According to the review 
of the world’s production in 1907, Canada ranked first in asbes
tos and nickel; third in chromite; fourth in silver; seventh in 
copper; eighth in gold, and tenth in coal. The nature of the 
product, and the relative importance of the various minerals, is 
shown in the statement of the annual production for 1908, prepared 
by Mr. J. Melieish of the Mines Branch, Department of Mines.
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1*1(01)1(1.

Mktallic.

( iolil. .
1% iron from Canadian ore.
Lead
Nickel
(’olialt.
Silver

Total value, metallic. . . 

Nox-M KTAi.ur.

Asbestos and asbestos .sand 
( 'alciiim carbide 
Coal .
Chromite 
( 'onmdtim .
1'el.l-i.ai .
< iraphite .
( irindstone. .

Limestone for Mux in iron furnace. 
Magnesite.
Mica. .
Mi in rat Piijiiivntx :

Barytes .
( tell res.

Mineral waters.
Natural gas i|n .
I’et roleum i ). .
Phosphate 'apatite).
Pyrite*.
slit 
Tale ^

Total value, non-mctallic.

tji xNTiTi. Yalik.

Lbs. Ol.itOl ,0.'40 8 s.Atlll.xx:, 
5». .*>39 . 27 4

1 ,001 .:402
U.s 1.). 7 -."). 8X0 1.5420.187

15». 1 lil.lll x. 2:41. :,:4x
1 ,x.'.:i,2so 112.2:».;

22,070.212 11,01)7,197

41 .Oôô.tWO

:4s.o.»4
li.i..W4 2..") 17. ■">( »7
20,2:49 2.». 825 '

0,801 117. L".o
10.904.401)

82. (MIX
1 .(K49 KM».; 4811
7.877 21.099

23I
:4,84:t 13,12*

1440,904 :>7.‘).7ot
118,001 289.70.')

120 810
191.002

4,091 18,20.')
4.710 :;o. 110

I09,;491
1.012.000

BN .‘>27,987 747.102
1 ,.‘>90 14.791

17.. W0 224,821
27. LU :42.277
79,97.'» :;78.798

1 .070 .5.048
:40 19.*»

$32,479.000



<ii:oi,(XiV. AM) KCOXOXIH MINKRALS OF CANADA 1 I

STItmi HXI. MATERIAL AND CLAY l'l{(H)KT>

Product. Ql ANTm . Value.

Cement, natural. Bis.
Cement. Portland
Flagstones. No.
Sand and gravel iexport> Tons
Sewer pi|n*.
Clay products, stone, lime. etc. ....

1 .tin
2,005,289

Ÿ Hi.)
3.7(H). 003 

.{.000 
101 ,387 
014.042 

S.500.IHM)

Total structural material products and clay products.
All other noil-metallic...............

*12.xss,907 
32 179.000

Total value lion-metallic.................
Total value metallic............................................
Estimated value of mineral not reported. ..

45.307.913 
41.055, 930 

300,( ii » i

Total value 1908. . . . 187.323,849

The geographical distribution is shown by the production of the provinces.

MIX Kit XL ntuDlTTloX OK BRITISH coLt MBIA 1!M»7.

Material. Quantity. V a in;.

(Sold, placer. . . . Ozs. 41.430 | W......
( Sold, lobe. . 190,179 1.033.020

2,743.448 1.703.823
Lead...................... Lbs. 47.738.70.4 2.291.138
* ......... 10,832.720 8.100.341
Coal........... Tons, 2.240 lbs. 1,soit.01,7 0,31 Ml. 233
( ’oke........... 222.913
< )ther materials. . .........................................................1 1.200.000

•23.882.300

MINERAL I'ltOIHCTIOX OK ALBERTA. 1907

MATERIAL.

Lignite coni.............................................................................................. 039,353 tons
Bituminous coni....................................... .................................. 939.295 "
Anthracite coal. . . . 250,115 **
Coal used in coke production ..................... II2.ss7 “
Coke produced. ... ................................................................ | 73.782 “
Bri( | net tes produced.. \ “

449
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MINERAL PRODUCTION OK ONTARIO, 1907.

Material. Quantity. Value.

tiold................................ o*h. 3,8io $ 60,399
Silver 10,028.259 0.157,871
Cobalt. . . Tons. 739 92,751

“ 10,972 2.271,010
Copper......... 7,303 1,045,511
Iron ore. 205,295 482.532
Pig iron 286,210 4.710,857

Less value Ontario iron ore 
smelted into pig iron. ..

(120,177 tons)
$14,833,537

282,702

Net metallic production. $14,550,835

Non-Metallic. Quantity. Value.

Arsenic........................................ 2,958 $ 40.104
Brick, common . . No. 273,882,000

15,578,000
2. 109.'.<78

lile drain.......................................... 250.122
Brick, pressed . 09,763,423 048,083

“ paving........................... 3,732,220 73,270
Building and crushed stone......... 675,000
Calcium carbide..................... 2,007 173,703
Cement, Portland..................... Bl. 1,853,092 2,777,478

“ natural rock. 7,239 5,097
Corundum....................................... 2,683 2423108
Feldspar. ... 12,328 30,375
Graphite. 2,000 20,000
Gypsum. . . 10,180 19,052
Iron pyrites.. 15,755 51,842

Bu. 2,050,000 418,700
Tons. 450 82.929

Natural gas. 740,499
Peat fuel. . 200 1,040
Petroleum. Imp. gal. 27,621.851 l ,048,681 

54,585Pottery. . .
50,585 124,148

Salt. 62,806 432,930
Sewer pipe. 435,088
Talc. . ‘""a 1,870 5,010

Non-metallic production. . $10,408,538
Add net metallic. . . 14,550.835

Totals. $25,019,373
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MINERAL PRODUCTION OF QUEBEC, 1907.

Product. Quantity. Value.

Bug iron on-. . .Tons of 2,000 lbs 22,081 $ 80.231
( 'ulcined ochre 2.3(H) 29.130
Raw ochre. 2.700 5. UNI
Chrome iron ore 0,407 03.130
Copper ore.
Asbestos.

29.574 100. 155
01.985 2.455.919

Ashestic 29.193 27.293
Mica, trimmed. 550,247 199,848
Mica, crude. 150 24.030
Phosphate of lime. 108 3.410
Prepared graphite 120 5,INK)
Magnesite. . 35

Squares 4,3.30
I* lag stones 3,(HMI 2.550

Bis. 040,(HH)
Granite Culi. yds. 51.873 500.230

Bu. 550.000 90.IHMI
94.IHMI.000 525, (KM)

Tiles and pottery. . . 
Limestones . Cub. yds. 97,710

270,000 
223,580

$5,391,508

MINERAL PRODUCTION OF NOVA SCOTIA
(YEAR ENDING SEPT. .‘10, 1907. 1

M ATKR1AL. Quantity.

Coal....
Pic iron.
Coke made.
Iron ore .
Limestone.
Gypsum. .
G..I.I

Building stones. . .
Cement. . .
Antimony ore. .
Manganese ore.
Cop{)cr ore. .
Drain pipe..........
Grindstones........

Moulding sand.

1 Including imported ore.
2 Imported.

dross tons. 
.Gross tons.

Net tons. 
Gross tons. 

Net tons. 
Gross tons. 

< >/<

Net tons.
Bfa

Net tons. 
Gross tons. 
Net tons.

Feet. 
Net tons. 

Lhe
Net tons.

N.8. ore 48,337 tons.

5.730, (WO 
293.430 
493.102 
502.7401 
458,001 
332.345 

15,000 
25,000,000 

03,801 
58,702 

1.403 
495 = 

2.471 
300.000 

350 
12.320 

190
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D1STHIHVTIOX OF THK CHIEF M1XKKALS.

Coal is abundant and is extensively worked in the eastern and 
western provinces. The more important mines air situated in 
Nova Scotia, British Columbia, and Allierta. Xexv Brunswick 
produces small quant it ies of coal for local use, and lignites are mined 
to some extent in Saskatchewan. There is no available coal in 
Ontario and Queliee, but the abundant waterpowcrs that may lie 
utilized for electrical energy, togetlier with petroh-um and natural 
gas in Ontario, to a considerable extent compensate for this 
deficiency.

Iron is fourni in most parts of Canada; but only in Nova 
Scotia, Ontario, and Queliee is it as yet of industrial importance, 
and here, only developed on a limited scale. Substantial progress 
is, however, lieing made, and notable expansion is to lie expected.

Cold is worked in British Columbia, Yukon Territory, Ontario. 
Nova Scotia, and Queliee, and certain rivers in Allierta. In British 
Columbia the lode mines now furnish the principal production; 
but placers are still of importance. Ontario anil Nova Scotia 
have only lode mining. Klsexx here, placer mining furnishes t he gold.

Silver is to lie credited to the rich silver ores of northern 
Ontario, and the silver-lead mines of British Columbia. The 
phenomenal development of the silver district of Cobalt and 
Montreal river has placed this region in the premier position 
among the silver camps of the world. An important addition to 
the output of silver is contributed by the gold-copper ores of 
British Columbia. A certain amount is also produced in the copper 
sulphur ores of Quelier.

Copjier is furnished by British Columbia, Ontario, and Quelier 
in the order named. The copjier production of the former is 

rapidly expanding.
Lead is almost entirely derived from the mines of British 

Columbia, but it also occurs in the other provinces.
Zinc is widely distributed, but the production is as yet 

light, and mostly from the lead mines of British Columbia.
Nickel is one of the most important metallic products of 

Canada, but is largely confined to the mines of the Sudbury 
district in Ontario. A certain amount is produced in the Cobalt 
district, and prospects still farther north resembling the Sudbury 
occurrences are undergoing development.
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Manganese, in the form of its oxides, is produced intermit
tently in Nova Scotia and New Brunswick.

Mercury has been furnished in small quantity by British 
Columbia.

Platinum occurs in some gold placer deposits in British 
Columbia, and also in the nickel-copper ores of Sudbury.

Tin and wolfram have recently been found in the gold veins 
of Nova Scotia. Wolfram also occurs in certain gold veins in 
British Columbia. Tin-bearing minerals have been * in cer
tain pegmatites of eastern Ontario and Quebec.

Arsenic is obtained in connexion with gold ores in eastern 
Ontario, and in the silver ores of Cobalt.

Antimony is produced, to some extent in Nova Scotia. It 
is being developed in New Brunswick, and at a few points in British 
Columbia.

Chromite is mined in Quebec.
Asbestos is the chief mining product of Quebec, and the 

deposits of this mineral in that Province are the most important 
in the world.

Graphite occurs in important deposits in eastern Ontario and 
Quebec; but the industry is not fully developed.

Gypsum is extensively mined in Nova Scotia, and New Bruns
wick. It is also mined in Ontario. It occurs in other provinces 
as well, and is beginning to attract attention in British Columbia.

Mica is an important of Ontario and Quebec, where
it occurs in t" s in veins. Some of the deposits are very large.

Phot " e of lime,or apatite, is still produced, generally as a 
by-product of the mica mines.

Corundum is extensively produced in eastern Ontario, from 
deposits which, as regards purity and magnitude, are unique.

Feldspar occurs in wonderful purity in eastern Ontario and 
Quebec, and is of considerable industrial importance.

Pyrites is now mined extensively in Ontario, and to some 
extent in Quebec.

Petroleum and natural gas are obtained in Ontario; Alberta 
is also producing a large quantity of gas. and will probably develop 
petroleum fields.

Salt of excellent quality is obtained in Ontario, and in quan
tities regulated only by the requirements of the market. New 
Brunswick and Manitoba also furnish a certain amount.

4

6
5

17
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Magnesite occurs in (Jueliec, and hydmmngncsite in liritish 
Columbia. Little has yet lecn done in the way of their develoj»- 
nient, hut the indications are that in the near future they will Is1 
Utilized.

St met ural materials and clay products ait» found throughout 
the country and the production is rapidly growing.

In addition to the mineral products just enumerated, a great 
many others that are useful or valuable have lieen found, and 
these will Ilecome economically important as the mineral resources 
Into me more extensively developed.

'.ATIiNT POSH! Ill LIT! KM OF Till: MINKItAL INDVSTHY.

More interesting, however, than past production or present 
development aie the latent possibilities of the mineral industry.

Although, as has Ixen said, the greater part of Canada is un- 
prospected. and much of it even unexplored, what is known of its 
geological structure enables forecasts as to its mineral wealth 
to Is* mai le. As will be seen from the following pages the 
country falls naturally into a numlier of geological provinces, 
characterized by certain peculiarities in the way of rocks, rock 
structure, ami minerals. The general outlines of these provinces 
are known. Their southern portions, at least, both in Canada 
and in the Vnited States, have been more or less develo|>ed, demon
strating their mineral possibilities, and it is fair to assume that in 
the northward unprospeeted extensions of these provinces, the 
mineral deposits will also, in some measure, be repeated. Any 
hesitation <me might feel about applying this principle is removed 
when one compares the results already obtained in the frontier 
camps, with the corresponding stage in the development of the 
older mining districts of Canada and the Cnited States, in the 
same geological province, and when one remembers the dis
coveries that have followed the ojiciiing up of each new section, 
ami considers that geological explorers report the occurrences of 
the same minerals and the same geological conditions in the north 
that characterize that geological province in the south.

A brief summary of the characteristics of the main natural 
divisions of the country will at least suggest the possibilities of 
great expansion in the mineral development of the country.



CiKOUHlY, XXI) KCOXUMK' MIXKHXLS UF <\\ XDX 17

APPALACHIAN REGION

The southeastern portion of Quebec, together with the 
Maritime provinces, form the northeastern extension of the 
Appalachian Mountain system. The Appalachian region is char
acterized by rock formations, ranging from pre-Cambrian to 
Carboniferous, that are typically disturbed and thrown into a 
succession of folds. In Canada, the Appalachian extension 
is found to possess many of tin* minerals which have placed 
some of the eastern states in the foremost rank of mineral 
and industrial districts of the world. Important deposits of 
coal, iron, and gold an* mined in Nova Scotia. Of lesser 
importance, but still considerable, are the gypsum, stone 
and building material industries; manganese, antimony, tripolite 
and barite are also mined, and some attention has been paid to

Pennsylvania, which is probably the best developed Appala
chian state, now has an annual production of domestic minerals 
approximately equal to St),340 per square mile of territory, or to 
$07 per capita.

Nova Scotia has an annual production of about $1,000 per 
square mile, or $40 per capita. Taking into consideration the 
more intensive production which follows increase of population 
and development, a geological comparison would appear to be 
fair, and Nova Scotia would seem to possess proportionately 
equal mineral «‘sources with the most favoured Appalachian states. 
Its coal reserves have been estimated by Hon. R. Drummond to 
Ik* 6.000.000,000 tons.

The mineral development of Nexv Rrunswick is hark ward. 
This is partly due to the covering of soil, and the forested areas 
which make discoveries difficult; so that very little of it has been 
prospected. The principal products at present arc1 gypsum, lime, 
coal, building material, grindstones, clays, and mineral water. 
Iron, mangane.se, and albertite have been important : and iron 
promises to again become prominent. Antimony is being mined; 
copper, lead, silver, nickel, gold and other minerals have been 
found. Shales rich in oils and ammonium salts occur in large 
quantity, and seem likely to give rise to an important industry.

The southeastern portion of Quebec also belonging to this 
area—may be said to be a high producer of economic minerals.
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The* main asliestos mines of the world are situated in this area; 
and important industries are carried on in chrome iron ore. cop- 
|>er. ami pyrites. Iron ores, and gold, also occur.

LOWLANDS OF THK ST. LAWRENCE VALLKY.

The southern portion of Ontario and the valley of the St. 
Lawrence are very similar, geologically, to the State of New York: 
consisting mainly of flat-lying I’aheozoic rocks; and the mineral 
products are the same: clay, cement ami other building materials, 
|M»troleum, natural gas. salt, gypsum and other non-metallie 
products—extremely valuable, if less showy than the metallic 
minerals.

THK LAURKNTIAN PLATEAU.

North of the valley of the St. Lawrence, from Newfoundland 
to beyond Lake of the Woods, and enclosing Hudson bay like a 
huge V. is an area of pre-Cambrian rocks, estimated to cover 
2,000,000 square miles, or over one-half of Canada. Over the 
greater portion reconnaissance surveys only have l>eon made, 
and the southern fringe of it alone may l>e said to be known, and 
of this fringe only a portion prospected. These rocks of the pre- 
Cambrian are remarkable for the variety of useful and valuable 
minerals they contain. Iron, copper, nickel, cobalt, silver, gold, 
platinum, lead, zinc, arsenic, pyrite, mica, apatite, graphite, 
feldspar, quartz, corundum, talc, actinolite, the rare earths, 
ornamental stones and gems, building materials, etc., are all found, 
and are, or have lieen, profitably mined. Most of the other mate
rials. both common and rare, that are used in the arts, have l>een 
found. Diamonds have not I>een located ; but from their discovery 
in glacial drift from this area, it is altogether probable that they 
occur.

A tongue of these pre-Cambrian rocks extends into New 
York State, which supports some large and varied mineral indus
tries. Another extension crosses over from Canada into Michigan. 
Wisconsin, and Minnesota. In it are located the Michigan Cop|>er 
mines, and the great Lake Superior iron ranges. Along the south
ern edge of the pre-Cambrian in Canada, there are known the gold 
ranges of the Lake of the Woods; the silver of Thunder bay; 
a succession of iron ranges extending from Minnesota for hundreds 
of miles to Queltec; eopjier rocks of Michipicoten and Bruce mines;
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the Sudbury copper nickel deposits ; the Montreal River and Cobalt 
silver areas; the corundum deposits of eastern Ontario; the mag
netites of eastern Ontario and Quebec, and their large apatite-mica 
deposits, etc. It is quite true that few good merchantable iron 
deposits have been found in our extensive iron range forma
tions; but in the Mesabi range—the richest in the world—only 
about two per cent is iron ore, so that immediate discovery in the 
little prospected areas in Canada is scarcely to be expected. To 
realize the unprospected nature of the country, it is only necessary 
to remember that the greatest asbestos deposits of the world were 
brought to notice by blasting the Quebec Central railway through 
them; that the greatest corundum deposits extending in a belt a 
hundred miles long, were found in a settled district by an officer 
of the Survey only twelve years ago; that the Sudbury nickel depo
sits were discovered by putting a railway through them ; that 
Cobalt, now the premier silver camp, although only a few miles 
from one of the earliest routes of travel in the country, and only 
a few miles from a silver-lead deposit known a hundred and fifty 
years ago, was discovered less than six years ago. and then only 
by means of a railway cutting through a rich vein.

In trying to form an idea of the mineral possibilities of this 
great stretch of 2,000,000 square miles, we have a few facts on 
which to base an opinion. It is known from the explorations of 
the Geological Survey, that scattered over this area are patches 
of all the various formations that go to make up the pre-Cambrian ; 
that almost all the minerals known to occur in the developed 
southern edge have been noted by explorers in the north; that 
in the known or partially known southern border, are found the 
greatest iron mines in the world: mines that have produced over 
400,000.000 tons of iron ore, and are calculated to furnish at least 
1,500,000,000 tons more; what may still be called the greatest 
copper camp: having produced about 4,500,000,000 pounds of 
copper and yet steadily increasing its production ; also the greatest 
nickel mines in existance; and what promises to prove one of 
the greatest silver districts. In fact, in the known districts of Canada 
the pre-Cambrian appears to be as important from the mineral 
standpoint as in the highly developed districts in the United States. 
It seems to be safe,therefore, to assume that in the great northern 
areas, as yet unattacked by the pick of the prospector, are vast 
stores of minerals which will become available as the country 
is opened up.
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THE INTERIOR PLAIN.

20

The greater imitions of Manitoba and Saskatchewan, which 
lie outside of the pre-Cambrian, and the Province of Alberta, are 
pre-eminently agricultural, but in addition to furnishing an im
portant market for the product of the mines, they will have a 
large output of noil-metallic minerals. The Interior plain is 
underlain for the most part by sedimentary rocks, chiefly of 
Cretaceous age. and containing coal, building stones, clays, and 
cement materials. Natural gas over wide areas and under great 
pressure has been tapped, and there is every indication of a large 
oil field in the northern portion, at least, of Alberta, and some oil 
has been encountered in the southwest. The lower sandstones 
of the Cretaceous along the Athabaska river, when they come to 
the surface, are for miles saturated with bitumen. These tar 
sands will probably average 12 per cent in maltha or asphaltum. 
Mr. R.G. McConnell estimates that the tar sands seen by him occu
py 1,000 square miles, which, with the thickness of 150 feet, would 
give 2K-40 cubic miles of tar sands in sight; or about 6*5 cubic 
miles of bitumen; or. by weight. 4.700.000,(HK) tons of bitumen. 
The lignites of the eastern plains, useful for local purposes, lie- 
come more highly hituminized ns the mountains are approached. 
Mr. I). lb Dowling has estimated the available coal in the known 
fields of the northwest provinces as follows: —

Province.

Area of 
Coai. Land

Anthra- Bitv-
Lignite.

In Square In Million In Million In Million

Manitoba..............................
Saskatchewan. ...
Alberta
Mackenzie district. .

4K
7.300

10,382
200

too 44,530

; n
20,000
00,002

500

Gold is found in a number of the rivers coming from the 
mountains. Clay ironstone occurs in many parts of the north
west, and will in time be utilized. Salt and gypsum also occur.

THF. CORDILLERAN BELT.

The Cordilleran belt, in South America, in Mexico, and in 
the western states, is recognized as one of the greatest mining 
regions of the world: noted principally for its wealth in gold,
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silver, eopper, and lead. The Cordilleras stand unparalleled in 
the world for the continuity, extent, and variety of their mineral 
resources. In Canada, and in Alaska, this licit maintains its 
reputation; although in both for the greater part unprospected.

In Canada this belt has a length of 1,300 and a width of 400 
miles. It is pre-eminently a great mining region. Its rocks 
range from the oldest formations to the youngest ; vulcanism 
and mountain building processes have repeatedly been active.

Although developed along the International Boundary Line 
on the south, and while some of the main streams have been 
prospected to some extent for placer gold, the greater part of the 
belt is as yet untouched. Probably not one-fifth may be said to 
have been prospected at all ; not one-twentieth prospected in 
detail; and not one area, however small, completely tested.

Lode mining may be said to have commenced in British 
Columbia about fifteen years ago, the production previous to this 
date being largely in placer gold and coal. In 1893 the annual 
production of minerals in British Columbia had a value of about 
$4,500,000; it now runs about $*25,000,000. The total produc
tion of British Columbia to the end of 1907 was approximately 
$300,000,000. The Yukon, which up to the present has produced 
practically only placer gold, is credited with over $125,000.000.

The Cordilleran belt in Canada is not only rich in gold, 
silver, copper, lead, and zinc, but has enormous resources of coal 
of excellent quality, varying from lignites to anthracite, which is 
conveniently distributed. Only the coal areas in the southern 
portion of the Province, and a few small areas on the Telkwa and 
Nass rivers, and oil the Yukon, are at present known; but the 
estimated coal in the known fields is enormous, as shown in the 
following table prepared by Mr. I). B. Dowling:

In Million In Million In Million
mil™- Tons. Tons. Tull".

British Columbia. . . 1.123 20 38,042 314
400 32 32 800

Croat unprospected areas are known to contain, in places, 
coal formations, and will, no doubt, when explored, add greatly 
to the above reserves. The coal production is not large as com-
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pared with the supply; hut a large increase in production may 
lie expected in the near future, as these are the lient steaming 
and coking coals in the west, and railway facilities will lie provided 
to supply the transcontinental railways, and the great smelters in 
the noil hern states.

The whole belt of the Cordilleras, from Mexico to Alaska, 
may lie considered as forming one general geological province. 
The nature and mode of occurrence of the minerals are in general 
similar throughout. The great mineral wealth of Mexico and 
the western states has been amply demonstrated by mining. 
Only about one-fifth of Alaska has been explored, and lack of 
transportation facilities, and rigorous climatic conditions still 
handicap rapid development; but already it has a large produc
tion. showing that the Cordillera maintains throughout, its highly 
mineralized character.

Probably nowhere along the Cordilleran licit has the maxi
mum production lieen reached. The value of the production of 
the noil-metallic minerals, such as coal, oil, etc., is rapidly growing, 
as is also that of the baser metals, copper and iron; and most of 
the minerals used in commerce and the arts are lieing produced.

The prosjiective «‘sources of the Cordilleran lielt in Canada 
may, therefore, lie considered enormous. Though mostly un- 
prospected, it has already lieen proved to possess the greatest coal 
fields; one of the greatest copper mines: one of the greatest silver- 
lead mines; and two of the greatest placer camps in western 
America a legion noted for its extraordinary mineral wealth.

Upon the knowledge already gleaned concerning the economic 
deposits of the Dominion, by geological exploration, by prospect
ing, and by actual mining, it is safe to predict that the mineral 
industry will liecome a very great and valuable one. Its develop
ment will render essential a close study of the geology of the 
country. The geological field in Canada is as rich and inviting 
as the mining. Perhaps half the rock history of the world is 
written in the pre-Cambrian, and it is of this portion that most 
remains to lie deciphered. Since the greatest spread of these old 
rocks occurs in Canada, much of this work will full to Canadian 
geologists, and the careful solution of the problems presented 
will lie as valuable to science as to the mining industry.

Non: I or i let.-ii In I description* of the geology ami mineral resource*, etc., the reader
■hotilil consult the puMiration* of the < ieologiml Survey, am I the Mines Branch. Depart
ment of Mine*, also the reftorl* of the Bureau of Mine* of the several provinces.
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PART II.

A DESCRIPTIVE SKETCH

GEOLOGY, AND ECONOMIC MINERALS
OF

CANADA

BY

6. A. Young.

CHAPTER 1.

Introductory.

The description of the geology of Canada set forth in the 
following pages is only a generalized view of the subject. No 
attempt has been made to enter into details; since such a mode 
of procedure would greatly increase the bulk of the volume, and 
probably result in the production of a work of interest to only a 
very limited number of readers. Unfortunately, the broadly 
descriptive method adopted frequently renders it necessary to 
condense into a few words the description of the complicated 
geology of many and wide regions. There is. perhaps, a tendency 
to make it appear as though the geological history of the greater 
part of Canada was now definitely known, when in truth, there 
is scarcely a district in which important geological problems do 
not still remain unsolved.

Palæontological subjects have been scarcely touched upon, 
since, under the plan adopted, little better could have been offered 
than comparatively uninteresting lists of fossils. In dealing with 
the occurrences of the various economic minerals in different 
districts, no endeavour has been made to mention or describe all 
of the deposits that are at present of economic importance, nor 
all such as may yet become of value. Instead, as far as possible, 
the aim has been to indicate the nature and " of occurrence19



24 UKOLOOICAL SUR V K Y, CANADA

of the more ehurueteristic mineral deposits of eaeli region. It 
will lie apparent that, in following this plan, more space has Keen de
voted to certain classes of deposits or individual occurrences than 
their relative economic importance would otherwise demand. The 
inclusion, under the title of mineral deposits, of descriptions of 
peat hogs, etc., cannot, of course, he strictly justified.

In dealing with the geology, the plan followed has been largely 
that adopted by the late Dr. (i. M. Dawson in his admirable 
outline of the physical geography and geology of Canada, pre
pared for the Handbook of Canada at the time of the Toronto 
meeting, in 1S97, of the British Association for the Advancement 
of Science. The author also wishes to record his indebtedness 
to Mr. R. W. Brock. Director of the Geological Survey, and to 
Messrs. W. Mc I lines and R. A. A. Johnston for aid received and 
revisions suggested during the preparation of the work. In the 
case of the description of the ore deposits, many sentences have 
been transcribed almost word for word from articles by numerous 
writers. Since in the present work it has seemed best not to give 
references to the host of authorities consulted, the author may 
only here acknowledge in general terms his indebtedness to 
the various geologists and professional men who have con
tributed to the written record of Canadian geology.

Canada embraces the northern half of the continent of North 
America, with its adjacent islands, including those of the Arctic 
ocean between the 141st meridian and Greenland, but exclusive 
of Alaska in the extreme northwest, the island of Newfoundland, 
which still remains a separate British colony and holds jurisdiction 
over the Labrador coast, and the small islands of St. Pierre and 
Miquelon, retained by France. The total area of Canada is 
estimated at about 3.729.665 square miles. This area is somewhat 
larger than the Vnited States (including Alaska) and not much 
less than all Europe.

The form of the North American continent may be described 
asthat of an isosceles triangle, of which the narrower part, pointing 
south, constitutes Mexico; a wide central belt the United States; 
while the broader base is the Dominion of Canada. The northern 
margin of the continental land lies approximately on the seven
tieth parallel of north latitude, but in the east the land area is 
continued far northward by the great islands of the Arctic archi
pelago. while south of these the continent is broken into by the
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largo Imt shallow soa named Hudson hay, 800 miles from north to 
south, and some 600 miles in width.

Surrounding Hudson bay lies the Laurentian plateau, or 
Canadian Shield, a tract of land underlain by ancient, largely 
crystalline rocks, and, though relatively elevated, scarcely ever 
rising over 2,000 feet above the sea. except in the extreme north
east. Spreading widely in the Vngava peninsula, this upland 
runs with narroxver dimensions round the southern extremity of 
Hudson bay, and thence continues northwestward to the Arctic 
ocean. Along the southern margin of the Laurentian plateau 
lies the great waterway, the river St. Lawrence, reaching to the 
very centre of the continent, and expanding there into the group 
of inland fresh-water seas generally spoken of as t he (irent lakes, 
xvhile the Winnipeg system of lakes, with Athabaska, Great Slave, 
and Great Bear lakes,occupies a very similar position on the outer 
rim of the western extension of the plateau.

Following respectively the trend of the southeast and south
west sides of the Laurentian plateau, the txvo great mountain 
systems of the North American continent the Appalachian in 
the east, and the Cordilleran in the west—converge to the south, 
embracing between them, to the south of the Great lakes, the 
central plain of the continent that, west of the Laurentian plateau, 
extends northward through Canada to the Arctic ocean. But 
in the east, in Canada, the Appalachians closely follow the border 
of the Canadian Shield, separated from it only hv the valley of 
the St. Lawrence river. While the two mountain systems of the 
continent are, with respect to one another, symmetrically dis
posed. they are opposed in extent and character. The Cordil
leran system of the west embraces a mountainous tract, of which 
large areas are elevated more than 5,000 feet above the sea, with 
peaks rising to heights of 10,000 feet and more. On the other 
hand, the mountains or hills of the Appalachian system, in Canada, 
seldom rise more than 2,000 feet above the sea, and over the 
greater part of the eastern provinces —New Brunsxviek, Nova 
Scotia, and Prince Edward Island—the land lies below the 1,000 
ft. datum line.

A large portion of Canada is essentially a region of lakes and 
rivers, and no feature of the country is more important, whether 
historically or geographically, than the great length and volume 
of its principal watercourses, and the manner in which these
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interlocking Ht reams penetrate almost every part of the area. 
In eastern Canada in the Maritime provinces—the waterways, 
though of local importance, and including the St.John river, 
nearly 400 miles long, are relatively unnoteworthv; hut elsewhere 
are river and lake systems almost unequalled in size and extent. 
The St. Lawrence river, with its numerous tributaries, amongst 
which may lie mentioned the Ottawa, nearly 700 miles long, 
drains a basin lying largely in Canada, and having an estimated 
area of 530,000 square miles. The easterly flowing St. Lawrence, 
with the great system of lakes at its head, offers, above Montreal, 
by aid of the canals on the Ste. Marie. Niagara, and St. Lawrence 
rivers, a navigable route nearly 3,000 miles long, leading to the 
heart of the continent; while, eastward of Montreal to the Strait 
of Belle Isle, for almost l.(HH) miles the estuary of the river and 
the (iulf of St. Lawrence form a route for the largest sea-going 
vessels.

Emptying into Hudson bay and strait are numerous rivers, 
draining an estimated area of 1,486.000 square miles. The height 
of land bounding the Hudson Bay basin runs southwesterly 
through the Cngava peninsula, and westerly through Ijueliec 
and Ontario to near the head of Lake Superior, whence, diverging 
southward into the Vnited States ami again entering Canada, it 
follows a general westerly course to the Rocky mountains, leaving 
in southern Saskatchewan and All>erta a narrow strip of territory 
whose waters find their way to the (iulf of Mexico. Continuing 
northward for some distance along the crest of the Rocky moun
tains. the divide then assumes a general northeasterly course, 
and, passing just north of Kd mon ton, runs to a point north of 
Hudson bay. Within this basin, in the west, is the Saskatche
wan river, rising in the Rockies and flowing easterly to the Winni
peg system of lakes, lievond which it is continued by the Nelson, 
emptying into the southwest corner of Hudson bay, thus forming 
a river system 1.660 miles long. North of the Saskatchewan lies 
the Churchill river, that, with its tributaries, has a total length 
of about 1.300 miles. Besides these, many other rivers, often of 
no inconsiderable size, drain countless lakes, large and small, and 
flow from all sides into Hudson bay.

In western Canada, northwest of the Hudson Bay basin, and 
lietween it and the continental divide, lies a great region of about 
1.200.000 square miles, draining northward to the Arctic ocean.
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The greater part of this territory is drained l>y the Mackenzie 
and its tributaries, affording a river system with a maximum 
length of about 2.500 miles. West of the continental divide, 
within the Cordilleran region, lies the Pacific basin, with an area 
of about 387,300 square miles, drained by numerous rivers breaking 
transversely through the northerly trending mountain ranges. In 
the south, the Fraser. 695 miles long, and the Columbia—only 
partly in Canada- are the chief rivers. In the north, the Yukon— 
about 1,760 miles long -drains an area in Canada of about 145,000 
square miles, and finds its way through Alaska to Bering sea.

Thus, with the exception of a relatively insignificant area 
of about 13,000 square miles, the whole of Canada lies on the 
northern slope of the continent, draining into the northern At 
lantic, the Arctic, or Pacific oceans.

Canada is notable not only for the size and volume of its 
great river systems, but also for its almost countless and often 
large lakes, that occur more particularly within or along the 
borders of the Laurentian plateau. Lying along the boundary 
between Canada and the United States are the large bodies of 
fresh water known as the (ireat lakes, having a total area of over 
95.000 square miles, of which Lake Superior, the largest, occupies 
about 31,800 square miles, and Lake Ontario, the smallest. 7.260 
square miles. Westward, in Manitoba, Lakes Winnipeg and 
Winnipegosis have areas respectively of 9,460 square miles und 
2,086 square miles. Farther to the northwest lies Lake Atha- 
baska, with an area of 2.842 square miles; (Ireat Slave lake. 10,719 
square miles, and Great Bear lake, 11,820 square miles. Besides 
these there are many other lakes whose size would place then1 
in the first class.

In this connexion it may be useful to state the height of a 
few of the larger lakes, each of which marks the lowest level of 
large tracts of adjacent land. The Great lakes, though they stand 
at four levels, in reality occupy only two distinct stages, separated 
by Niagara Falls. Below this cataract is Lake Ontario, 246 feet 
above the sea; above it, Lake Erie, 572 feet; Lake Huron and 
Lake Michigan, 581 feet; and Lake Superior, 602 feet. Farther 
to the west are: Lake of the Woods, 1,057 feet; Lake Winnipeg, 
710 feet; Lakes Manitoba and Winnipegosis, 810 feet and 840 
feet respectively; Athabaska lake, 620 feet; Great Slave lake, 
about 520 feet: and Great Bear lake, about 390 feet.
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The great, central, I'-shaped Laurentian plateau, with an 
area of over 2.000.000 square miles, is, both physiographically 
ami geologically, a dominant feature of Canada. Coni|>o.sed 
mainly of very ancient rocks, largely of the nature of granites, 
ami formed during the first geological era, it represents a portion 
of the pre-Cambrian land, that at one time doubtless extended 
far to the north, west, and south, possibly forming a continental 
mass resembling the present one in extent. During succeeding 
ages, seas alternately advanced over and retreated from the area 
of this continental land, and in them wen? deposited the sand
stones. shales, limestones, etc., now almost entirely surrounding 
the Laurentian upland, and in places lying within it.

Last and west, towanls the borders of the continent, periods 
of mountain building, of volcanic activity, and of invasions «if 
• leep-seateil igneous bodies alternated with the processes of sedi- 
mentation. lint «luring all these times tin* central Canadian Shield, 
as well as its westward «‘Xtenshm now hi<l<l«‘ti by the y<iungcrstrata 
of the western plains, remained comparatively stable, unaffeeteil 
by mountain building processes or by the invasion of igneous 
masses. Probably a verx large portion of the Laurentian liigli- 
lainls was never «•oveml by the successively invatling seas, in 
which, on all shies, wen* lai«l «lown great volumes of sciliments. 
in part, at least, derived from tin* erosion of the central uplands.

Except locally, or for comparatively short perhxls «if time, 
eastern Camilla, from the «-lose of the second great geological era 
(the Pala*ozoie), appears to have n*maine«l elevate«l ulwive the 
sea, undergoing erosion ami unaffected by mountain buihling 
pmeesses. Hut west of tin* Canadian Shield, «luring Mesozoic 
ami later times, seilimentation. mountain buihling. ami igneous 
activity continuel! until a went «late. Thus Canada might In* 
ilivi«le«l into two portions an eastern one of relatively low relief 
ami fumlamentallv underlain only by Paheosoic or older strata, 
ami a western «livishm. in which sedimentation continmsl through 
Mesozoic ami Ccnozoic times, accompanieil by, in the west, ig
neous activity anil the o|ierations of mountain buihling forces. 
For the further «leseription of the geohigv ami physical features 
of tin* country it is, however, more convenient to employ a six- 
fohl division, as follows:

(1.) The Apjmlarhuw Hn/ion, inclmling the portion of Ca
milla east of a line running from Lake Champlain to the neighbour-
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hood of the city of Quebec and thence down the channel of the 
St. Lawrence.

(2.) The St. Lawrence Lowland*, including the plains border
ing the St. Lawrence river above the city of Quebec and extending 
through southern Ontario to Lake Huron.

(3.) The Laurent inn Plateau l{e</ion, including the great 
I’-shaped upland surrounding Hudson bay.

(4.) The Arctic Archipelago, including the islands of the 
Arctic ocean north of Hudson bay.

(5.) The Interior Continental Plain, including the central 
belt of plains lying between the western margin of the Laurent inn 
plateau and the Rocky mountains.

((>.) The Cordilleran lictjian, including the mountainous 
region of the western portion of the continent.

8
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THE APPALACHIAN REGION.

The A/i/Hihuhion rtyion olCanadu may lu» defined as including 
the territory lying vast of a line running northeast from the foot of 
Lake Champlain on the Vermont holder, to the city of Quebec 
and thence down the St. Lawrence valley, that is. it contains most 
of the Province of Quebec lying east of the St. Lawrence, together 
with the Maritime provinces of New Brunswick. Prince Edvard 
Island, and Nova Scotia. The country is part of a mountainous 
belt. the Appalachian Mountain system, that, commencing not 
far from the Gulf of Mexico, continues northeast ward through 
the eastern portion of the continent to the Gulf of St. Lawrence, 
beyond which it reappears in t he island of Newfoundland. Through
out this belt the strata are frequently highly folded and faulted, 
and evidence of igneous activity is not wanting: while within it. 
in Canada as elsewhere, are many valuable mineral deposits, in
cluding the asbestos deposits of southeastern Quebec, the most 
noted in the world, the coal and gold fields of Nova Scotia, as well 
as bodies of iron, copper, and various other ores.

The Appalachian Mountain system, throughout its entire 
course of 1.700 miles within the limits of the continental land, 
preserves a general southwest and northeast trend. South of 
New York state it is represented by two parallel ridges, upon the 
eastern one of which many peaks rise above 0.000 feet. In 
northern New York, the New England States, and eastern Canada, 
the mountain system is less regular in structure. In Vermont 
occur the Green mountains, whose highest peak rises to 4.480 
feet. Farther east, towards the southeastern angle of the Province 
of Quebec, lie the White mountains, with Mount \\ ashington 0.291 
feet high. Northern Maine, bordering the Province of Quebec 
on the east, is also mountainous, with one peak rising above 
5.000 feet. In eastern Canada, the Appalachian system, regarded
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as a mountainous belt, is, strictly speaking, represented only 
by the elevated tracts of eastern Quebec and northern New Bruns
wick. Elsewhere, over the greater part of the Maritime provinces, 
the Appalachian character is mainly represented by the general 
trend of the major hills and of the large indentations of the sea, 
and by the general geological structure of the country as a whole.

In the Eastern townships of southeastern Quebec, the Green 
mountains of Vermont are continued northeastward by the 
Notre Dame mountains, that approach the St. Lawrence below 
Quebec, and from there, bordering the estuary of the river, con
tinue with increasing altitudes into and through the Gaspé penin- 
sula, where they are known as the Shiekshocks. In the Eastern 
townships the Notre Dame mountains are represented by three 
rudely parallel ridges, that, passing eastward, have progressively 
higher average elevations, and finally, over considerable areas, 
rise above 2,000 feet, with Sutton mountain, in the westernmost 
range, attaining a height of nearly 3,000 feet.

Proceeding northeastward to a point opposite the city of 
Quebec, the Notre Dame mountains sink to lower and lower 
elevations, but beyond this they again increase in height, so that 
in the Gaspé peninsula they form an uplifted area with a general 
elevation of from 1,000 feet to 2.000 feet, with many peaks rising 
above 3,500 feet. Throughout the elevated tract of eastern 
Quebec the country is largely drained by tributaries of the St. 
Lawrence, flowing northwestward through defiles which they 
have trenched across the northeasterly trending ridges.

In the Maritime provinces the Appalachian system is repre
sented by the broken, hilly district of the northwestern part of 
New Brunswick, where the general elevation over considerable 
tracts of country is above 1,000 feet, while a number of hills 
rise over 2,500 feet above the sea. A second relatively high tract 
in this Province borders the Bay of Fundy, and, though much 
broken in its westward portion, forms a considerable area of 
plateau-like country, with a general elevation of about 1,200 feet. 
Lying between the two hilly portions, a very large part of New 
Brunswick has a mean elevation of only a few hundred feet, and 
the same is true of Prince Edward Island. The higher land of 
the peninsula of Nova Scotia forms a central ridge seldom reaching 
1,200 feet, though, in what may be regarded as its continuation, 
in the island of Cape Breton, some higher points attain an altitude 
of 1,500 feet.
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Though the general course of the hills of the Maritime prov
inces parallels that of the Appalachians, the propriety of including 
the territory in the Appalachian region is better shown by the 
geological features such as the Appalachian folding, and by the 
pronounced northeasterly trend of the whole Province of Nova 
Scotia, the parallel, long indentation of the Bay of Fundy in the 
southeast, and that of Chaleur bay. with the valley at its head, 
in the northwest.

The Appalachian region, though essentially a broken, often 
rugged, hilly country, contains many fertile, cultivated districts. 
Amongst these may be mentioned the valleys of the Eastern 
townships of Quebec, the St. .John Hiver valley of New Brunswick, 
ami in Nova Scotia the Annapolis-Cornwallis valley that parallels 
the Bay of Fundy, from which it is separated by the long ridge 
of North mountain. Much of the Appalachian region in Canada 
is. however, a forested country, traversed by swiftly flowing 
streams, and. in parts of Nova Scotia and New Brunswick, dotted 
with small lakes. Some of these ate very picturesque, and in 
Cape Breton the salt, nearly land-locked. Bras d’Or lakes, with 
their often bold shores, are justly noted for their beauty.

( ieologicallv the Appalachian legion of Canada is character
ized by a very complicated structure. The strata, chiefly of 
Paheozoic age. at various times and over large tracts, have been 
greatly disturbed, traversed by many faults, and now lie in highly 
inclined positions. I till ing earlier Paheozoic times, embayments 
<>f the sea spread over the region in question, alternately expanding 
and contracting, while frequently these bodies of water seem to 
have taken the form of long, wide sounds, extending in a general 
southwesterly direction, sometimes to join the great interior 
seas that flooded the central portions of the continent. In these 
embayments were deposited great volumes of sediments, which, 
during intervals of emergence, were eroded, and folded and faulted 
during successive periods of activity of mountain building forces. 
Over considerable districts intrusive areas of igneous rocks occur, 
and the geological history is further complicated by the local 
presence of volcanic material.

As a result of the successive action of similar mountain build
ing processes in the Appalachian region, there is now a pronounced 
general tendency for the different formations to occur in elongated 
bands, striking approximately northeast and southwest. In the
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Kastern townships and (Jaspé peninsula, along the central axes 
of folding and uplift, crystalline rocks of pre-Cambrian age are 
now exposed. Rocks of this ancient era occupy com 
areas within the two hilly regions of New Brunswick, and also in 
the northern and eastern portions of Cape Breton island.

Cambrian and Ordovician strata occupy much of southeastern 
Quebec, and continue northeastward into (Jaspé, where they are 
accompanied by large volumes of Devonian and Silurian sediments. 
Silurian measures are widely displayed over northwestern New 
Brunswick, and appear, associated with Devonian, Ordovician 
and older strata, in the southern part of the Province. In Nova 
Scotia, Devonian and older beds occupy the main portion of the 
Province.

In the Canadian Appalachian region strata of Carboniferous 
and Permian age are confined almost entirely to the Maritime 
provinces, where they occupy all of Prince I'M ward Island, and, 
on the mainland, border the shores of the (Juif of St. Lawrence; 
while in southern New Brunswick they extend westerly almost 
completely across the Province. Triassie measures occur both in 
Nova Scotia and New Brunswick along the shores of the Bay of 
Fundv, but. with the exception of these beds, the Mesozoic system, 
as well as the Tertiary, is unrepresented in the Canadian Appala
chian region.

The pre-Cambrian rocks of the Appalachian region are large I y 
of igneous origin, often deformed and now schistose or gneissic. 
In the Kastern townships of Quebec, the rocks of the pre-Cambrian 
areas appear to be almost entirely volcanic rocks, chiefly basic 
varieties; no true se s are definitely known to be included 
with them, though, by the action of later earth movements, they 
are now, in places, intricately associated with more or less altered 
Palaeozoic strata. In the (Jaspé peninsula the corresponding 
rocks include other forms, of the nature of granites, as well as 
acid volcanics and possibly sediments. The same is true of the 
regions in northern New Brunswick, while in southern New 
Brunswick and Cape Breton, besides large volumes of granitic 
and gneissic rocks, variously altered acid and basic volcanics are 
common, and there also occur masses of crystalline limestone, as 
well as schistose rocks of possibly sedimentary origin.

The comparatively limited, but widely separated areas of 
pre-Cambrian rocks, are the visible portions of the ancient pre-
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Paheozoic continent upon which the later rocks, during periods of 
depression, were deposited. Though usually largely composed 
of igneous matter, the general character of the different assem
blages varies rather widely from place to place, indicating the 
likelihood that the buried portions are also heterogeneous, per
haps in places including large amounts of sedimentary rocks. 
Possibly the great series of sediments known as the gold-bearing 
(or Meguma) series, which occupy a very large portion of the 
Nova Scotia peninsula, may represent such an ancient sedimentary 
series, though they have been generally regarded as of early 
Paheozoic age.

The gold-bearing series of Nova Scotia, together with great 
intrusive masses of later granites, occupies the whole Atlantic 
coast of the peninsula, extending in the southwest almost com
pletely across it, and underlying, in all. an area of some six or 
seven thousand square miles. This series, consisting of a lower 
division comprised largely of quartzites, and of an upper one 
mainly of dark slates, has yielded a section of over 25,000 feet of 
sediments, thrown into a series of folds whose axes follow a 
general northeasterly course. Cutting the sediments are large, 
hatholitic bodies of granite of a later age. possibly late Devonian. 
Along the axes of folding, within the lower quartzite division, is a 
widespread system of veins of quartz, often gold-bearing. The 
gold-bearing series has generally been regarded as of early Cam
brian age. though, so far, without fossil evidence, and the entire 
dissimilarity of the measures as a whole to the undoubted Cam
brian beds found elsewhere in the Maritime provinces, lends 
support to the alternate view that the formation of this great 
volume of sediments antedated the Pahvozoic era.

Fossiliferous strata of Cambrian age are well developed at 
two points in the Maritime provinces—in Cape Breton and in the 
neighbourhood of St.John city. In these, often highly disturbed 
measures, which consist largely of shales, slates and sandstones, 
yielding total sections of over 3.000 feet, the whole Cambrian 
system is represented. In Quebec an almost continuous zone of 
Cambrian sediments extends from the extremity of Gaspé penin
sula to the Vermont border. Within this belt, following a course 
nearly 000 miles long, the strata are usually intricately folded and 
faulted, and the volume of the beds, largely sandstones and slates, 
is very great, probably reaching a total thickness of above 5,000
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feet, representing various divisions of the Cambrian from the 
lowest to the highest.

The Cambrian beds of the Maritime provinces have yielded a 
rich and varied fauna, presenting close analogies to the types 
recovered from beds of similar age in northern Europe. On the 
other hand, the Cambrian measures of eastern Quebec hold a 
fauna unlike, in some respects, that of New Brunswick and Nova 
Scotia. Largely on the evidence thus afforded, considered in 
connexion with the distribution of the sediments, the Cambrian 
strata of Quebec are believed to have been deposited in a long 
sound extending from beyond (laspé, through eastern Quebec, to 
the southern United States. This sound, it is believed, was sep
arated from the eastern Cambrian sea, that reached at least from 
Massachusetts in the south, through New Brunswick and Nova 
Scotia, to Newfoundland in the north.

Both of the Cambrian seas appear to have continued to exist 
through very early Ordovician times, but during this period, as 
has often been the case throughout geological time, differential 
movements of the earth’s surface progressively shifted the position 
of the coast lines. In the northeastern portion of the peninsula 
of Nova Scotia are considerable districts occupied by greatly 
disturbed formations, probably of Ordovician age, consisting of 
sediments accompanied by large volumes of igneous rocks, some 
of which may represent the products of contemporaneous vol
canoes. In New Brunswick, Ordovician beds partly occupy the 
broken, hilly country stretching northeasterly through the Prov
ince to Chaleur bay. In this region, the beds of this system 
consist of shales and sandstones or their altered equivalents, often 
penetrated by large bodies of granite and other igneous rocks.

In northeastern Quebec, various divisions of the Ordovician, 
sometimes largely of calcareous measures, sometimes chiefly slates 
and sandstones, occur along the shores of the St. Lawrence and 
Chaleur bay, but the Ordovician system is best exemplified in 
the districts lying southward towards the Vermont border. There 
it is represented by considerable volumes of sediments of various 
kinds, all highly disturbed, but indicating by their relations con
stantly occurring changes in the extent of the land and sea areas.

Towards the close of the Ordovician period, the whole Ap
palachian region of eastern America was involved in a series of 
mountain building movements. During this interval much, if
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nut most of the eastern portion of the continent was elevated 
above the sea. and the strata folded and eroded before subsiding 
beneath the Silurian seas that appear to have swept over much 
of the Maritime provinces and the peninsula of (Jaspé, and that 
probably extended southwestward into southeastern Quebec. I till
ing Silurian times there also appears to have been at least one 
general, though temporary, retreat of the seas.

Throughout western and northwestern New Brunswick, and 
the (iaspé peninsula generally, large tracts are floored by great 
volumes of shales (often calcareous), sandstones, and limestones of 
Silurian age, now usually highly folded and faulted. With these 
beds occur many varieties of igneous rocks, some of which represent 
the products of contemporaneous volcanoes. In Nova Scotia, the 
Silurian strata are largely confined to the northeastern portion 
of the Province, and at one locality, on the shores of Northum
berland strait, there is a nearly complete section of the whole 
system represented by about 3,000 feet of sediments. In other 
portions of the Province, igneous rocks, possibly in part of con
temporaneous volcanic origin, are associated with the sedimentary 
lieds.

Devonian strata are widely distributed over the Canadian 
Appalachian region; the earlier ones are often largely calcareous, 
and their fossils indicate true marine conditions of deposition; 
but large portions of the system consist mainly of shales and sand
stones, often rich in the remains of land plants, and apparently, 
were laid down in lakes fresh, brackish, or salt; or in estuaries, 
tidal flats, etc. True marine, calcareous beds occur locally at 
a few points in southeastern Quebec, indicating the former presence 
of once extensive seas, whose deposits have since been largely 
removed by erosion. Early Devonian beds of a imilar nature 
also occur in Nova Scotia, while at the extremity of (Iaspé penin
sula these earlier marine beds are represented by about 2,000 feet 
of shales and calcareous strata. These are overlain by 7,000 feet 
or more of conglomerates, sandstones, and shales, abounding in 
plant remains, and even occasionally containing thin coal seams. 
Towards the head of Chaleur bay is a disturbed basin of such 
measures, famous for their contained fish remains. In south
western New Brunswick great volumes of argillaceous and are
naceous strata occur, sometimes with an estimated thickness of 
about 7.000 feet; these have also been assigned to the Devonian.
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The same eomlitions ait» «luplicated in Nova Scotia, where at one 
place occur strata containing tuff-like beds indicative of contem
poraneous volcanoes.

In late Devonian, and. perhaps, during a portion of early 
Carboniferous times, the Canadian Appalachian region was again 
subjected to widespread earth movements, by which much of 
the region was once more elevated, the strata folded and faulted, 
and the mountains further uplifted. At the same time deep- 
seated intrusions of granites and allied rocks took place1 over 
considerable areas throughout the region. These granitic bodies, 
intruding and altering the older strata, as well as the Devonian, 
are found in the Cast cm townships, over large areas in New 
Brunswick, and throughout the Province of Nova Scotia, forming 
there the large bodies of granite penetrating the gold-bearing 
rocks of the Province. Perhaps the granitic and related igneous 
rocks forming the Cobequid hills, along the north side of Minas 
bay. were intruded during this interval. From this time on
wards, until a comparatively recent geological date, nearly the whole 
of Quebec remained above the sea. but large portions of the 
Maritime provinces were, during the succeeding period, gradually 
depressed, and floored with immense volumes of sediments. The 
boundaries of tin* Carboniferous sediments, with the older forma
tions in many places, still indicate the old, sinuous shore lines 
that followed along the base of the ancient uplands of Carbonifer
ous time. This condition is strikingly shown in the western 
portions of Cape Breton, where the Carboniferous strata occur 
along the sea coast as a mere fringe, skirting hills of crystalline 
pre-Cambrian rocks, or penetrating them along the courses of old 
pre-Carboniferous bays and valleys.

The Carboniferous strata of the Maritime provinces, within 
which occur the prolific coal seams of Nova Scotia, are of immense 
volume. Near the Sydney coal fields, Cape Breton, there is a 
combined section of above 13,()()() feet, and along the Nova Scotia 
shores of the Bay of Fundv, the famous .loggitis section, including 
younger Permo-Carboniferous, or Permian strata, has a thickness 
of above 14,500 feet, in which over seventy coal seams are exposed. 
Throughout the region bordering the Strait of Northumberland 
the Carboniferous measures are succeeded by a great volume of 
Permian rocks that extend throughout Prince Edward Island.
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The Carboniferous sediments in New Brunswick occupy 
about 10.000 square miles, forming an area, triangular in shape, 
bordering the eastern coast, and contracting inland In-tween the 
two elevated districts of the Province. The Carboniferous and 
overlying measures extend eastward into Nova Scotia, occupying 
much of the country north of the Bay of Minas, and reaching into 
Cape Breton. These areas, as indicated by the presence of Car
boniferous strata on the Magdalen i.«‘ '<, lying far north in the
Gulf of St. Lawrence, appear to lie but the outer margin of a 
larger area now submerged beneath the waters of the gulf. Over 
nearly the whole of New Brunswick. Prince Kdward Island, and 
much of Nova Scotia, the measures still lie nearly flat, or with 
gentle undulations, though in certain districts the beds ate tilted 
and traversed by dislocations of considerable magnitude.

Within the Carboniferous and the succeeding system, arc 
horizons of unconformity, marking intervals of uplift, of the con
traction of the basins, or of periods of expansion. The strata 
consist very largely of shales, sandstones, grits, and conglomerates, 
but at one widespread horizon occur beds of limestone, often 
accompanied by thick beds of gypsum. Younger than the true 
Carboniferous measures are huge volumes of sandy and shaly 
beds of Permian age. extensively developed along the shores of 
Northumberland strait, and throughout Prince Kdward Island. 
Sometimes these Permian beds succeed the Carboniferous, with 
no very evident unconformity, but at times their basal portion is 
marked by hundreds of feet of conglomerate, in places overlapping 
older formations.

With the close of the Pala-ozoic era, almost the whole of the 
area of the Maritime provinces seems to have been permanently 
withdrawn from the sea. In early Mesozoic times, however, 
Triassie strata, largely red shales and sandstones, were locally 
deposited, and in Nova Scotia now occupy a narrow strip along 
the Bay of Fundy; they also appear on the New Brunswick side 
of the same body of water. These beds indicate only local sub
mergence. and may be of the nature of estuarine or tidal-flat 
deposits. With them occur thick sheets of diabase (trap), 
which in Nova Scotia form a sheet overlying the Triassie sedi
ments that extend almost continuously along the Bay of Fundy 
shore for nearly 250 miles.
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The Triassic marks the close of the subaqueous history of 
the Canadian Appalachian region; the deposition of strata then 
ceased, and the cycle of erosion, inaugurated over a large part 
of the country in Carboniferous or earlier times, has continued 
to the present day. There are reasons for believing that this 
process of degradation was already far advanced in Cretaceous 
times, when portions of the Maritime provinces, in common with 
much of the coastal region of the United States, were probably 
reduced to the condition of a sloping plain. But the geological 
record of the Appalachian regions is largely a blank from the 
close of Palaeozoic times onwards to the glacial period, the leading 
features of which will be discussed later in connexion with the 
glacial history of Canada as a whole.
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l]( ONOMIC MINKRAIX

The most important economic minerals of the Appalachian 
region in Canada are the asbestos of the Kastern townships of 
Quebec, and the coal of Nova Scotia. Approximately two-thirds 
of the total coal production of Canada is at present furnished by 
Nova Scotia, while the asbestos deposits of Quebec arc particu
larly notable, since they are the largest bodies of this mineral now 
being worked in any country. Gold, copper, chromite, iron, 
barite, and gvpsum are also mined, whilst deposits of various 
other minerals of economic value have been worked from time 
to time, or are now engaging attention.
TAHCLATED DESCRIPTION OF SOME OF THE CHIEF MINERAL 

DEPOSITS OF THE APPALACHIAN REGION

Chauactkh AM) Modk ok Occckhknck ok 
Deposit.

Free gold with pyrite, etc., in :i gangue of quartz, 
with some ealcite forming veins in the gold- 
bearing series of ( 'ambrian or pre-( 'ambrian age 

Five gold with pyrite, etc., in a gangue of quartz 
forming veins in pre-Cambrian schists, etc. 

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

See alto under copper, antimony.

Nova Scotia gold 
fields.

('upper- ( 'haleopyrite with small amounts of elmleocite and 
(iold-Sul- hnrnite, in pyrite, replacing country rock and 
phur forming lenses in p re-Cambrian schistose por

phyries and andesites

Copper. . ('haleopyrite, bornite and chalcocite forming irre
gular bodies in Ordovician sediments and near 
intrusive, basic dikes. .. Acton, Quebec,

('haleopyrite with a little pyrite in pyrrhotite.
forming irregular bodies lying along the contact Sont he astern 
of ( )rdovician st rata and hit rusive diabase. Quebec.

('haleopyrite. etc., in mineralized zones in pre-Coxheath. Ca|K* 
Cambrian felsites. etc.. . breton.

Native copper in veins and along jointing planes M in as basin,
in Triassic trap............. N.S.

bead . Galena in small veins and pockets in Carboniferous Colchester co.,
limestone............. N.S.

Galena and sphalerite in veins cutting Silurian Gloucester co., 
strata................. N.B.

Cape Breton.
Gilbert R i ver 

field. Que.
Eastern town

ships. Que.
Ellstis, Capeltou 

and Suftield 
mines. East
ern t own- 
ships, Que.
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Mineral
Sought

CHIEP MINEKAL DEPOSITS -Continued.

Character and Mode of Occurrence of

Tin........... Cassiteritc in .small quantities associated with
various minerals containing lithium, boron, etc.. Lunenburg co., 
in pegmatite cutting Devonian granite........ N.S.

Chromium. Chromite forming irregular iiockets in ser|>entine Eastern town- 
of Ordovician or pre-Cambrian age. ships. Que.

Manganese. Chiefly pymlusite forming veins, pockets and large Hants co.. N
bodies in Carboniferous limestone near Suss<>x,

X B.
Tungsten. . Scheelite with mispickel in quartz veins cutting Halifax co.. 

the gold-bearing series........ N S.
Hübnerite in quartz veins cutting pre-Cambrian Inverness co..

X.S.

X>
. Hematite in fossil-bearing beds in Devonian and

Silurian strata. . . . Torbrook.
Hematite, high in manganese, forming beds in 

Silurian slates. . . \\oodstoek.N.B.
Siderite, limonite, etc., occurring within a zone of 

veins of ankerite, siderite, etc., cutting Devo
nian sediments near intrusive acid igneous Londonderry, 
lxidies.. 1 X -S.

Magnetite in elongated bodies with local develop
ments of pyrite, etc., lying in early Pakeozoic Gloucester co.. 
or older altered sediments and volcanics. . N.B.

Sulphur. ..See under copper-gold-sulphur Eastern town
ships, Que.

Antimony . Auriferous stibnite with pyrite, mispickel and 
galena, in a gangue of calcite, forming veins 
cutting the gold-lien ring series West Gore, N.S.
Native antimony and stibnite in quartz veins 
cutting early Paleozoic sediments in the neigh
bourhood of intrusive bodies of granite and Prince William, 
diabase.. N.B.

Barium... Barite forming pockets and irregular bodies in Cumberland co., 
Paleozoic strata. . N.S.

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

Asliestos .. Complicated systems of narrow, gash veins of as
bestos in small bodies of Ordovician and pre- 
Cambrian serpentine with which is associated Thetford. Black 
granite, etc.................. Lake, Que.

Coal.......... Bituminous coal in Carboniferous strata.. . Sydney, and In
verness, Pic- 
tou and Cum
berland cos.. 
N.S.

Oil and sul- In beds of highly impregnated shales of early Car- Albert co., N.B; 
phate of boniferous age. . Hanta, nctou
ammonia and Antigon-

ish cos.. N.S.
Gypsum. . . In thick beds with anhydrite and associated with Hillsborough.

Carboniferous limestones. N.B.; Wind
sor. etc., N.S.

r\
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GOLD.

The more prominent gold-bearing districts of the (’anadian 
Appalachian region are two in number the alluvial gold 
deposits of the Chaudière river and its tributaries in southeastern 
Quebec, and the area occupied by the gold-bearing series of Nova 
Scotia. Gold has also been found in other portions of eastern 
Canada. Quartz veins carrying gold have been discovered, from 
time to time, in southeastern Quebec, while recently the mineral 
has been found in dikes of granite porphyry near Lake Megantie. 
Alluvial gold has been recovered from the tributaries of the 
Tobique river, in northwestern New Brunswick. Near Wood- 
stock, in the same Province, a gold-bearing quartz vein has Ijeen 
opened. In Nova Scotia gold also occurs with the antimony 
deposits of West Gore. Hants county. At Gays river the lower 
Carboniferous conglomerate overlying the gold-hearing series eon- 
tains gold, and has been worked on a small scale. In Cape Breton 
gold-bearing quartz veins have been discovered, and in some cases 
considerable development work has been carried out.

The gold-bearing districts the gold-bearing series of
Nova Scotia are of special interest because of their wide distribu
tion. the regularity of their mode if occurrence, and the many 
points of similarity between them and the gold field of Bendigo. 
Australia. Gold was discovered in Nova Scotia in lSfiO, and 
mining operations then commenced. Two years after the dis
covery gold, valued at nearly 8142,(XX). was recovered from the 
quartz veins, and since that time the annual production has. 
with the exception of one year, fluctuated between $2(X).(XX) and 
•StVJS.lKX). nearly attaining the latter figu't* in 11)02. In 11MIN. the 
production was probably not over $225,000.

The gold occurs in connexion with X'-ins chiefly of quartz, 
but with some ealeite. The veins commonly follow planes of 
stratification between beds or bands of slate lying within the 
thick group of quartzites that form the lower portion of the 
highly-folded gold-bearing series. The vein quartz is usually 
dark, ribboned, and dense. Pyrite and arsenopyrite occur in 
both the country rock and the veins, the pyrite being especially 
abundant in the slates and often lying along the planes of bedding. 
The distribution in the veins of these sulphides, with which the 
gold is doubtless associated in origin, is somewhat erraih : but.
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in general, pyrite is common and, when abundant, usually occurs 
along or near the borders of the veins. Pyrrhotite, chalcopvrite, 
and galena also occur, though hut sparingly.

Gold recurs in the veins, in the slates, and, to a much less 
extent, in the quartzites. In the veins a large proportion of the 
gold within the zone of oxidation is free, occurring in the fotm 
of filaments, leaves and nuggets, or so fine as not to l>e visible. 
The precious metal is sometimes uniformly distributed through 
the veins, but usually is. to a varying extent, locally concentrated, 
and, commonly, the richer ground is situated towards the middle 
of the zones of quartz veins. The larger particles of gold are 
usually found at points of local enrichment at or near the junction 
of the main veins with branches.

The average yield of gold in some districts has been as high 
as 1 $ ounces per ton, while in other dist ricts, 100 ton lots or over 
have carried as high as 3$ ounces to the ton. More attention has 
of late been paid to the lower grades of ore that contain sulphides 
of iron and arsenic with gold. The total production from 1802 
to 1906 averaged $8.97 j>er ton, while the ore mined in 1907 
averaged about $4 per ton.

The gold-bearing series of Nova Scotia is a sedimentary group 
of rocks thrown into a system of nearly folds billowing
a general southwest and northeast direction. The beds are cut 
by numerous dikes, bosses, and batholites of granite, intruded 
after the folding of the sediments and later than the formation 
of the gold-bearing quartz veins. The sediments and the igneous 
rocks stretch along the whole length of the southeastern seaboard 
of the Province, occupying an area roughly estimated at 8,500 
square miles, of which about two-fifths is underlain by the sedi
mentary beds.

The gold-bearing series has generally been classed with the 
lower Cambrian, but may belong to the pre-Cambrian system. 
The series consists of two portions, of which the lower is formed 
very largely of quartzites, but with many interstratified beds and 
bands of slate; while the upjier portion is almost entirely com
posed of dark slates. It has been estimated that the visible por
tion of the series is at least 25,(XX) feet thick, while its total thick
ness must l>e considerably greater, since neither the top nor the 
bottom of the series is exposed.

6
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The auriferous quartz veins are almost entirely confined to 
the lower quartzite group. Most, if not all of the gold-bearing 
centres are situated at points of doming along the anticlinal axes 
of folding, and are scattered throughout the whole length of the 
area underlain by the gold-bearing series. Though mining opera
tions have been conducted over only a small proportion of the 
known domes, yet nearly every dome is known, directly or in
directly, to be a point of occurrence of quartz veins, often gold- 
bearing. The number of these domes must be very large, for over 
considerable districts the average distance apart of the axes of the 
anticlinal folds is less than five miles, while the average distance 
between one dome and the next, along the same anticlinal axis, 
varies from ten to twenty-five miles. Though it is believed that 
most of the domes are centres of systems of quartz veins, it is not 
to be inferred that every point of doming will eventually prove to 
be a profitable gold-mining centre.

The auriferous quartz-veins are dominantly bedded veins 
formed along the planes of stratification of the slates, within, or 
more commonly, along the borders of bands of slate interbedded 
with the quartzites. Accompanying these are the so-called 
angulars—branches of the main, bedded veins, cutting irregularly 
across all structures and dying out at various distances from the 
parent mass.

Where the strata are closely folded and the opposing limbs 
of the anticlines make with one another angles of 45° or less, the 
veins are largely localized along the crowns of the arches, giving 
rise to a series of superimposed saddle reefs individually attaining 
thicknesses of fifteen to twenty feet or more, but rapidly thinning 
out along the legs of the folds. Where the folds arc broader, the 
veins, as a rule, do not occur along the courses of the anticlinal 
axes, but at a variable distance to one side of them, and within a 
zone 200 feet to 1,000 feet wide, towards the centre of which the 
veins are generally thicker. These veins, situated along the legs 
of the folds, perhaps average from 4* to 12* in width, but are 
often larger.

The bedded veins frequently present a banded structure, 
and. together with the associated angulars, apparently formed 
during the slow folding of the gold-bearing series, when the opera
tion of the mechanical forces would tend to cause the strata to 
open up at points of least vertical pressure. The veins, with the
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adjoining portions of the bands of slate in which they occur, an* 
frequently plicated or corrugated. This plication apjtears to 
have been due to a flowage of the less resistant material of the 
argillaceous beds lying within the more rigid quartzites, towards 
the points of relief of pressure, situated, in the case of the sharper 
folds, along the anticlinal axes, but in the case of the broader 
folds to one side of the axes of folding.

Besides the above described veins, others occur cutting the 
planes of stratification at various angles. Many of these are auri
ferous and appear to be later in origin than the bedded veins, and 
to have formed after the folding of the strata.

The occurrence of alluvial gold in southeastern (Quebec has 
long been known, the first recorded discovery having been made 
in 1824 at a point about fifty miles southeast of Quel>ec city, on the 
(lilbert river, a tributary of the Chaudière. In 1S47 mining 
operations commenced, and since then have been intermittently 
continued.

Alluvial gold has been found and worked along the valley 
of the Chaudière, and many of its tributaries, from a point some 
distance lielow the mouth of the (iilbert river, eastward almost 
to the International Boundary. Alluvial gold has also been re
covered from the valley of Ditton river, near the New Hampshire 
border, and along a narrow strip of country extending from Lake 
St. Francis southwest wards towards the Vermont border.

The total amount of gold recovered from these various areas 
has been estimated to be in the neighbourhood of $.'1.000,000, of 
which sum possibly one-half was obtained from a limited area of a 
few square miles in the valley of Gilbert river. Much of the gold 
was comparatively coarse, and from time to time various nuggets 
of considerable size were found, one being reported to weigh 52 5 
ounces. Very small quantities of platinum and iridosmine were 
detected in some of the washings.

The main source of the gold has been the pre-glacial sands 
and gravels of the beds of older river systems, now largely con
cealed by deposits of boulder clay, as well as the sands, etc., of the 
present waterways that in many cases still occupy the valleys of 
the older streams. The auriferous gravels of the pre-glacial 
streams are in many places buried by seventy-five feet or more of 
glacial and recent deposits. The gold, while sometimes distributed 
with some degree of uniformity through the old river gravels, is more
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often locally concentrated, and the disintegrated portion of the 
underlying rock has often proved to he particularly rich. Gold 
has also been recovered from recent gravels that, during the na
tural processes of erosion, apfieur to have derived the metal from 
the pre-glacial deposits.

The source of the alluvial gold has not been definitely deter
mined. hut it has been shown that the alluvial deposits have gener
ally been found in the iod of areas of pre-Cambrian
volcanic rocks, or in positions where it would have been quite 
possible for the material to have been transported by streams 
from such areas. These volcanic rocks frequently carry copper 
ores, often with important amounts of gold, hence it seems not 
unlikely that the placer gold may have been derived from the 
pre-Cambrian volcanics in pre-glacial times, or. in some cases, in 
post-glacial times.

C'OPPKH.

The presence of copper ores in the Eastern townships of 
Quebec was known as early as 1841, and by lSfltj their occurrence 
at nearly five hundred localities had been recorded. The metal 
was extensively mined l>etween the years 1859 and 18(>(>. though 
during that jieriod copper was the only element sought for, and 
the lower grade ores were discarded. With the decline in the price 
of copper that followed, mining operations almost ceased, until 
between 1875 and 1885, when several properties were reopened: 
and these, in some cases, have been continuously worked for a 
fieriod of about thirty years, during which i oximately
of 3,(MK) feet has been reached. During the second period of 
mining operations the sulphur and all the metallic constituents 
of the ores, except the iron, have been utilized. From 1899 to 
1908 the amount of ore annually >' " has varied from 20.000
tons to 40.000 tons.

The main ores those now being actively mined—consist 
chiefly of chalcopyrite, with small amounts of chalcocite and 
hornite. in pyrite. They occur in or closely associated with 
schistose porphyries and andesites of pre-Cambrian age that 
form part of a comparatively narrow, discontinuous zone of rocks 
of this system, extending from Lake Memphremagog northeast 
as far as Lake St. Francis. Similar deposits also occur to the 
east and west respectively, in the two remaining zones of pre-Cam-
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brian rocks of this part of Quebec. Active mining is now virtually 
confined to the district southeast of Lennoxville, where the Kustis. 
Ca|)elton, and Suffield mines are situated.

The ore deposits form much flattened lenses, lying in con
formity with the foliation of the country rock and arranged en 
échelon. The individual lenses seldom exceed 20 or 30 feet in 
width, approximately 2(H) or 300 foot in length, with |K»rhaps about 
the same dimension along the plane of dip. Smaller bodies are 
common. The walls of the ore bodies are usually ill-defined, the 
ore gradually disappearing, but sometimes one wall is more 
distinct than the other. The ores seem to have been associated 
in origin with the volcanic rocks with which they are now 
found, and to have been derived from the voleanies subsequent 
to the folding and shearing of these rocks, and deposited 
along zones of shearing where they have replaced the country 
rock.

It has been stated that, in a general way, the ores may be 
said to carry at the surface 4 per cent copper. 3f> per cent sulphur, 
and $2 to $4 of gold |>er ton, while at greater depths they yield 
3 per cent copper. 45 per cent sulphur, and 3 ounces of silver 
and a small amount of gold per ton. Apparently there is a sur
face zone of secondary enrichment, more marked in the case 
of the gold than in that of the copper.

A second class of copper deposits, consisting of chaleopvrite. 
bornite and ehalcoeite, occurs in irregular bodies in Ordovician 
sediments along a zone stretching northeast from Roxton for 
a distance of about one hundred miles. Practically all of many, 
and the greater part of most of the ore bodies lie in sedimentary 
rocks, generally limestone, and near intrusive dikes. At Acton 
a large amount of high grade copper ore, sometimes containing 
30 per cent copper, was produced for several years.

A third class of copper deposits in southeastern Quebec, 
consists of chaleopvrite in pyrrhotite, with a little pyrite. These 
ores occur at various points along the contact of Ordovician 
strata and intrusive diabase, in the neighbourhood of the areas 
of pre-Cambrian rocks.

Ores of copper have been found at many places in Nova Scotia, 
and considerable development work has been done at a number 
of localities. At Cape d’Or, Cumberland county, native copper 
occurs in veins and along joints in the Triassic diabase; during
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1U07, over two tons of e-oppe-r were prenlue-eel. Chalceicite and 
malachite- in neidules ait* found in sandstonvs, etc., over n wide 
area be-twe-en Springhill and Picteiu. Considerable work has been 
done in the e-halcopyritc elepeisits found in prt--Cumbriun felsites at 
(oxheath, near Sydne y. Ores, chiefly of chalveepyrite, and rarry- 
ing gold, have- lie-e-n workeel in tlie- ( he-tie-amp elistrict, Inverness

In New Brunswick variems eues eif c*«>|»|>er occur at many 
points in the seiuthern part «»f the Preivine-e. Imth with se-elimvntary 
ami ignceius mcks. Many attempts at mining have been made, 
but, see far. with little- sne-e-ess.

Galena, usually finely elisscminatcei or in veins and small 
pockets, occurs at variems pe lints in the lower Carboniferous 
limesteines eif Neiva Se-eitia. more particularly in Colchester 
county. The mineral also oe-e-urs in veins in the pre-Cambrian 
rocks eif Cape Breton. In New Brunswick veins eif galena and 
sphalerite, with various e it heir sulphieles, cut the Silurian rocks 
along the- coast of Chaleur bay; the lead sulphiele- also occurs at 
a number of either points in the- Province, but in small quantities 
only. Galena has been fourni at various localities in the Pastern 
townships eif Quebec, ami. farther east, in Gasptb

Cassiterite. acconipunicel by various rare minerals e-emtaining 
lithium, fluorin. e-te-., eiccurs in small epiantities. in pe-gmatitic 
bodies cutting granite, in the- m-ighbemrheieHl of Ne-w Heiss, Lunen
burg county. Nova Scotia.

CHIteiMlVM.

The- existence eif chreimite in the- ser|ientines of the- Pastern 
teiwnships eif Que-be-e-, and in Gaspe*. has long been known. Mining 
o|M*ratiems, Imwe-ver. eliel not continence until 1894, though prieir to 
that elate several small shipme-nts eif the- mine-ral had bce-n maele. 
So far mining has be-e-n almost entirely e-einfine-el tei the- immeeliate 
lieighbourheieiel of Black lake-. Cole-raine- township, one-eif the- e-e-nt re-s 
of the- asbestos industry. Front ISP4 to BMW the- annual prei-
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duction of or** averaged about ’J.(HK) tons, hut in I Mini tin* amount 
row* to ovvr M,(HM) tons, whin* tin* production for I Ml IS is estimated 
to have l»een 7,225 tons.

The deposits of chromite occur in pockets of irregular shape 
scattered through the serpentine bodies. The masses of ore 
usually appear to he altogether unconnected with one another, 
though not infrequently it happens that a series of pockets are 
found following one another, or in close proximity. Sometimes 
the ore bodies are of considerable size; the largest so far worked 
was about SO feet long at the surface, had a variable thickness of 
from 5 feet to 50 feet, and had been followed to a depth of 340 
feet, with an average angle of dip of about 00°. The content of 
chromic acid in the crude ore often averages above 40 per cent, 
and reaches, in the case of picked specimens, nearly 00 per cent. 
The ore bodies seem to represent differentiation products of the 
peridotite magma that gave lise to the enclosing rock, subse
quently largely altered to ser|H*ntine. Though occurring in the 
immediate neighbourhood of the asbestos-1 tearing serpentine 
bodies, the chromite-bearing serpentines seldom contain any 
considerable amount of asliestos.

M XNCANKSK.

Ores of manganese have been found at many points through
out Nova Scotia, and comparatively small quantities have lieen 
mined at various times, it being estimated that, from 1S7<> to the 
present date, the total production has been less than 5.0(H) tons. 
The ores have been found in various formations, but most com
monly occur in the lower Carboniferous limestones, as in Hants 
county at the Tennycape mine, where the ore consists chiefly of 
fibrous pyrolusite, with compact and granular pyrolunite, psilo- 
melaue and manganite. The ores of this district are very pure 
and are accordingly highly prized. In the up|ier part of the 
Carboniferous limestone the manganese minerals occur in seams 
and pockets, varying in quantity from a few pounds to a thousand 
tons or more; in the lower portion of the limestone the ores form 
seams and veins sometimes six inches wide.

In New Brunswick, ores of manganese, chiefly pyrolusite, 
and often very pure, occur in association with the lower Carboni
ferous limestone, and, at one time, were actively mined, esjiecially 
in the neighbourhood of Sussex, where from one mine, at Mark-
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hum ville, over 25.000 tons were produced prior to 1S94, when 
operations ceased. From one pocket alone, 4,(MM) tons were taken. 
Bog ore, or wad, also occurs in New Brunswick, and one deposit a 
few miles northwest of Hillsboro, is, in places, 25 to 30 feet deep.

The tungsten-1 tearing mineral, scheelite, has I teen found at a 
number of localities in Halifax county, Nova Scotia. It occurs in 
quarts veins cutting the quartzites and slates of the gold-1 tearing 
se ies. The veins consist of quartz, mispickel and scheelite in 
varying proportions, while with these occur litliia mica, tour
maline, etc. Though the veins are of a regular bedded type like 
the auriferous quartz veins of the Province, they apparently do 
not carry gold, and are probably of different age and 
Scheelite occurs also in the Malaga gold mining district. Halifax 
county ; while at one locality in Inverness county from 300 
to 500 of hiilmérite were recovered from a large
detached mass of quartz lying at the outcrop of a lenticular 
vein of quartz cutting a gneissic or granitic rock of pre-Cambrian 
age. Scheelite has been found in «Quebec, in 1 tenure county, in a 
quart z vein traversing pre-Cambrian rocks.

IRON.

Nova Scotia, though the seat of large iron and steel industries 
at Sydney, New Cdasgow, Londonderry, and elsewhere, does not 
produce much iron ore, the amount in 1907 falling slightly under 
90,000 tons. Deposits of iron ore of various kinds are widely 
distributed through the Province, but though numerous, are often 
small, and under present < i, not of direct economic im
portance. Larger ore bodies occur near the Nietaux river in 
southwestern Nova Scotia, and near Londonderry on the south 
slope of the Cobequid hills.

In the Nictaux-Torbrook district the ores are largely hema
tites occurring in fossil-bearing beds sometimes five or ten feet 
wide, and lying conformably within strata of upper Silurian and 
lower Devonian age. The ores were probably derived from the 
weathering of old land areas, by which iron from rocks, etc., 
passed into solution, was deposited as limonite, and afterwards 
changed to hematite and magnetite.
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Tlie iron ores in the neighbourhood of Londonderry lie in 
Devonian slates and quartzites near the contact with the various 
acid intrusives, granites, granite porphyries, etc., forming the 
central portion of the Cobequid hills. The ores occur within a 
zone of Assuring, sometimes a hundred feet or more wide, that 
dips steeply and has been traced on the surface for a number of 
miles. The fissured zone is occupied by a complicated system of 
veins of ankerite, si derite, etc., often enclosing and surrounding 
large and small bodies of the country rock. Magnetite, hematite, 
and limonite are often very abundant, the relative amounts of 
the iron-liearing minerals varying widely from spot to spot.

In New Brunswick various ores of iron have l>een found at 
widely separated points, and in some cases have been worked at 
intervals for nearly fifty years. Low grade hematite ores with 
high contents of manganese occur at Jacksonville and elsewhere, 
near Woodstock in Carleton county. The beds are interstratified 
with slates of Silurian age, and vary in thickness from 1 to 
15 fee*. Recently, a large body of magnetite has l>een discovered 
on the Nipisiguit river, about twenty miles south of Bathurst. 
The ore body is exposed in places for a width of 30 or 40 
feet, and outcrops over a length of nearly two miles. While the 
main body of the ore is nearly free of sulphides, iron pyrites is 
very abundant in the country rock forming the foot wall. The 
deposit occurs in schistose-quartz porphyry of early Palæozoic or 
pre-Cambrian age.

ANTIMONY.

Several veins of auriferous stibnite occur in the gold-bearing 
series at West (lore, Hants county, Nova Scotia. From the time 
of their discovery in 1880, until 1892, the deposit was worked solely 
as an antimony mine, and nearly 3,000 tons of ore were shipped. 
Though it is estimated that the ore carried two to three ounces 
of gold to the ton, the presence of the gold was long unsus|>ected. 
At present the annual shipments of ore average about 2.(XX) tons.

The ore occurs in nearly vertical veins, one of which has been 
traced at the surface for at least 1,200 feet, and followed down
wards for over 500 feet. It consists of a gangue of slate, calcite 
and quartz, cut by a number of quartz stringers. Pyrite, mispickel 
and galena are abundant in places. The ore, sometimes solid 
stibnite, sometimes stibnite and quartz, varies in width from a
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few inches up to seven f«H*t, and generally follows the hanging 
wall, which is always clear cut. while the foot-wall is irregular 
and indistinct. A varying quantity of gold is always present 
and is highest where the proportion of stilmite is greatest. Ex
cept where a cross vein of quartz occurs, none of the gold i«. free 
even in ore assaying as high as ten ounces of gold to the ton.

Native antimony and stilmite occur in New Brunswick, at 
Prince William, about twenty-live miles west of Fredericton. 
Mining has been conducted at this spot at various times since 
IKO.'k The antimony ore occurs in quartz veins cutting slates and 
quartzites in the neighbourhood of intrusive masses of granite and 
diabase. The native antimony is apparently largely or solely 
confined to the upper portions of the veins. Antimony minerals 
in considerable variety occur at South Ham, (Quebec.

MAHU'M.

Deposits of barites, widely distributed through north
eastern Nova Scotia; at Five Islands. Colchester county, and 
elsewhere, have been worked from time to time. But. in general, 
the deposits have proved to be pockety and diflicult to work at 
a profit Barite has been found under more favourable circum
stances at Lake Ainslie and North Cheticamp. in (ape Breton, 
and since about IS!Ml the shipments of the mineral have averaged 
nearly 2.000 tons per annum.

At Lake Ainslie the barites, with some ealeite and fluorite, 
forms a series of roughly parallel veins cutting pre-Cambrian 
felsites. The veins, though showing many irregularities in size, 
are comparatively persistent, one nearly vertical vein having 
a width of 7 to I I feet for a depth of at least 250 feet, as shown 
on a hillside. In several instances the veins locally attained 
thicknesses of 20 feet. At North Cheticamp the barites veins, 
with a varying content of quartz, ealeite. and fluorite, form a group 
of pinching and swelling veins running parallel with the curving 
planes of schistositv of the enclosing pre-Cambrian schists.

ARHK8TOS.

The mining of asbestos in the Kastern townships of Quebec 
commenced in 1876. In 1878 some fifty tons were taken out,
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Bell Asbestos Min»*, The!ford, ^>ue.: view across Main Pit.

Plate Will.

Bell Asbestos Mine, Thetford, ^>ue.: view in cross-cut, showing large 
veins of Asbestos.
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and since then the production has steadily increased, until, in 
1908, it has reached over 05,000 tons of asbestos, and above 
25,000 tons of asbcstic (pulverized rock containing short fibres 
of asbestos).

The asbestos occurs in certain serpentine masses, usually of 
small area, that form part of a discontinuous belt of similar rocks 
reaching northeast from near the west side of Lake Memphre- 
magog nearly to the Chaudière river, a distance of about 150 miles 
Most of the mines, however, are situated within a few miles of 
one another, in the vicinity of Black lake and Thetford. A 
second centre, Last Broughton, lies to the northeast, about twenty- 
five miles away, while a third centre is at Danville, about forty- 
five miles to the southwest. The mines are worked as open pits, 
and one of them, at Black lake, is over 700 feet long by 200 feet 
broad, and in places 165 feet deep.

Plate XIX

-- -

à

Dominion Asbestos Co's Pit, Black Lake, Oue.

The serpentine with which the asbestos is associated usually 
occurs in comparatively small bodies, and has been derived from 
the alteration of peridotites that, with possibly one exception, 
appear to be of Ordovician age, and lie between Ordovician sedi
ments on the east, and slates and schists of pre-Cambrian or 
Cambrian age on the west. Associated with the serpentine are
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bodies of pyroxenite, hornblende granite, and diabase: the granite 
is thought to be nearly contemporaneous in age with the ser
pentine.

The asbestos is of the chrysotile variety, and occurs in gash 
veins varying in width from mere lines to sometimes 3" across. 
The fibres of the mineral usually stand at right angles to the 
side walls of the veins, and sometimes extend completely across, 
but often there is, towards the centre, a film of chromite or 
magnetite.

The veins are exceedingly numerous, in one instance seventy 
veins were counted in a breadth of only two feet. Their courses 
often appear extremely irregular and their widths inconstant. The 
main veins, however, often show an approach to a rectangular 
arrangement, as though indicating original jointing planes in the 
rocks, but as the serpentine has been much shattered, there is 
also a series of minor veins, sometimes more or less parallel with 
one another. Partings also appear to have developed around 
the corners and edges of the larger blocks, giving rise to small, 
crescent-shai)ed veins.

The asbestos veins are invariably accompanied on both sides 
by bands of pure serpentine that grade into less altered peridotite. 
It has been shown that the proportion between the width of the 
asbestos vein and the combined breadth of the two accompanying 
bands of pure serpentine is fairly constant, about as 1:5*6. From 
the preceding statements it has been concluded that the serpen- 
tinization of the walls of the asbestos veins preceded the formation 
of the asbestos, and further, that the asbestos veins represent 
replacements of the serpentine on either side of fracture lines. 
Microscopic examination shows the asbestos fibres to grow at 
right angles outward from both sides of such fractures.

Coal is the most important product of the mines of the Ap
palachian region. With the exception of thin and unimportant 
seams in the Devonian rocks of Gaspé, its occurrence is confined 
to New Brunswick and Nova Scotia, and the latter Province is by 
far the chief producer, yielding, in HK)S, nearly two-thirds of the 
total amount of coal mined in Canada. The coal is all bitumin
ous, of good quality, well adapted to the production of coke and 
gas, and also good steam coal. In the eastern provinces it has
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been mined for 200 years or more, though it was not until the close 
of the first third of the last century that the amount produced 
became notable. The total annual production first reached a 
million long tons in the year 1880, in 1900 it had increased to above 
3.000,000 tons, and in 1908 had reached nearly 0.000,000 tons. 
Of the total production in 1908, almost the whole was mined in 
Nova Scotia, less than one per cent bein'.: raised in New Brunswick. 
The coal districts are five in number *nd are as follows, the ac
companying figures indicating, approximately, the percentage of 
the total amount mined in each field : Sydney coal field, 71 «9 per 
cent; Inverness county, 0*0 per cent ; Pictou county, 12*7 per 
cent; and Cumberland county, 8*8 percent; all in Nova Scotia; 
and Grand Lake in New Brunswick, 0*0 per cent.

The Sydney coal fields extend for thirty-two miles along the sea 
coast of the northeastern extremity of Cape Breton island. The coal 
measures have been estimated to underlie a land area of about fifty- 
seven square miles, as well as a large area, in which mining operations 
are conducted, underlying the sea. The strata are almost free 
from faults of any size and have gentle dips. Conformably 
underlying the productive measures occurs the Millstone-grit, 
a group of sandstones and shales having a thickness of about 4,000 
feet; beneath these lie the sandstones, shales, and limestones of 
the Carboniferous limestone formation, and below these the basal 
conglomerates, etc., outcropping to the southward and over
lapping pre-Cambrian rocks. The total thickness of the measures 
beneath the productive coal measures is estimated to be about 
8,500 feet.

Since they are cut off by the sea, only a portion of the pro
ductive coal measures, in all about 1,800 feet, is exposed. The 
gently dipping strata are traversed by three anticlines, so that the 
coal seams lie in four basins—Cow Bay, Glace Bay, Sydney Har
bour, and Bras d’Or basins. The strata are largely of shales and 
sandstones, and contain in all from forty to fifty feet of coal. The 
total number of seams is twenty-four, and of these, six are 3 
feet or upwards in thickness. The similarity and persistence of 
the seams over the whole area is very remarkable. In a few in
stances they are split by the gradual thickening of their clay 
partings; and, sometimes, seams that are of workable thickness 
and good quality at one place, become unavailable at no great 
distance.



The coal fields of Inverness county include a series of narrow 
ureas extending for over fifty miles along the western shore of 
Cape Breton island. The areas of the productive measures form 
part of the eastern rim of a lmsin, the greater part of which has 
been removed by erosion. The productive measures on their 
easterly side are underlain by the Millstone-grit and the various 
formations of the lower Carboniferous, in their turn resting on pre- 
Cambrian rocks. At various localities seams from 2 to 12 feet 
in thickness occur, usually with rather low angles of dip.

Besides the above mentioned two coal producing districts, 
coal also occurs on Cape Breton island, in Richmond county, 
where seams up to 8 feet in thickness, and one of 11 feet—but of 
poor quality—have been described.

On the mainland of Nova Scotia, the Piet ou coal field has an 
area of about twenty-five square miles. Though the field is small, 
the coal seams are often of great size, one being 38 feet in thick
ness. The geological structure of the district is very intricate, 
faults, often of considerable magnitude, are numerous, and the 
productive measures are almost completely girdled bv faults.

The Pictou field may be conveniently divided into three dis
tricts, namely, the central, western, and eastern. In the central or 
Albion district, four seams have been worked, one 38 feet thick, 
a second varying in thickness from 22 feet to 38 feet, a third 10 
feet to 13 feet thick, and a fourth 13 feet to 20 feet thick. The 
beds dip at angles of 10° to 30°, are overlain by 1,000 feet of shales, 
and are conformably underlain by the Millstone-grit. The 
western or West ville district is separated from the central division 
by a fault with a throw estimated at 1,600 feet to 2,000 feet. Three 
seams of the western district are believed to be equivalents of seams 
in the central district. In the eastern or Vale district, the strata 
lie in a synclinal basin with a number of coal seams—of which two 
have been extensively worked—outcropping along the southern 
side of the basin.

In Cumberland county there are two productive areas: 
one, situated on the coast, may be called the Joggins area, while 
the other is at Springhill, about fifteen miles east of the first. In the 
Joggins area the coal seams occur along one side of a very broad 
synclinal basin of Carboniferous measures that, towards the 
centre of the basin, are overlapped by Permian beds. In the re 
markable section of strata exposed along the coast of Chignecto
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Coal Mine Point, South Joggins. N'.S.
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Dominion No. 2 Collier)-, Glace Bay, X.S. : Phalen and Harbour Seams.





Plate XXII.

Mine at Stellarton, X.S. Old Ford Shaft.
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Plate XXIII.

Carboniferous rocks east of Coal Mine Point, Joggins, N.S.
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Imy over seventy coal seams outcrop. Several seams are 5 toil feet 
thick, while one measures but with 2'-(>" of shale partings.
In the Springhill basin the geological structure is less simple and 
the strata dip more steeply than in the Joggins area, the seams 
being worked along slopes of 30°. In the Springhill district eight 
seams varying in thickness from 2'-4" to 13'-0", have been 
recognized.

In New Brunswick, though Carboniferous measures occupy 
an area of upwards of 10,000 square miles, the productive measures 
seem to be localized in a comparatively small area about (Irand 
lake, some seventy miles north of St. John. Outside of this area 
coal seams have been found at a number of points in the north
east part of the Province, where seams ti" to 10" wide are known to

Coal mining has been carried on for many years in the Grand 
Lake district, where in the nearly flat, gently undulating measures, 
occur two seams, one of 20" to 24", and the second from 0" to 
10" thick. Sometimes the two seams approach so closely 
as to be worked as one, the parting being reduced to 0" of shale. 
In places the nearly flat seams lie so close to the surface that 
they are worked by oj>en pits, and nowhere over the one hun
dred square miles or so occupied by the coal basin, does it seem 
probable that the coal seams, at present worked, lie more than 
60 feet beneath the surface, nor docs it seem very probable that 
the relatively thin measures contain workable seams at any greater 
depth.

OIL SHALE.

In New Brunswick t he Albert oil-bearing shales of very early 
Carboniferous age are exposed at intervals for about fifty miles, 
from near Dorchester westward to a point south of Norton. The 
Albert shales are usually highly inclined, much faulted and folded, 
and in thickness they often reach over 1,000 feet. At many points 
in the shale belt occur beds or bands of shales, dark brownish or 
dark grey in colour, that are very rich in bituminous matter. At 
least five such bands, varying in thickness from one to five feet or 
more, have been recognized. When retorted, these richer shales 
have been found to yield from 30 to SO gallons of crude oil. and 
from 65 to 112 pounds of > itc of ammonia per ton. The 
dense, crude oils, when further treated, yield lubricating oils,

7
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burning oils, and paraffin wax, while by-products, such as naphtha, 
benzole, aniline, etc., may be produced.

Many years ago, in the Albert shales, at Albeit mines in the 
vicinity of Hillsborough, a large, vein-like body of albertite was 
found. This vein of nearly pure bituminous matter was mined 
during a period of twenty years, and yielded in all over 200,000 
tons. The vein was worked to a depth of about 1,300 feet, and 
for n length of about half a mile.

Oil-bearing shales of Carboniferous age also occur at various 
points in Nova Scotia, as in Hants, Pictou, and Antigonish coun
ties. In Cape Breton somewhat similar dark shales are found at 
Lake Ainslie and McAdam lake; oil shales are also found in Gaspé.

In Scotland very similar shales, no richer in oil and sulphate 
of ammonia, have been profitably mined, retorted and distilled 
for many years.

At some of the localities, both in New Brunswick and Nova 
Scotia, attempts have been made by means of borings to obtain 
oil from the shales, but so far without proved profitable results.

A considerable amount of boring for oil has been done in 
Gaspé, but without commercial success.

GYPSUM.

Beds of gypsum are associated with the lower Carboniferous 
limestones in New Brunswick and Nova Scotia, more particularly 
over the territory around the head of the Bay of Fundy, and ex
tending, in Nova Scotia, eastwards around the Bay of Minas, and 
northeastwards into Cape Breton. The gypsum is mined at a 
number of points, more notably at Hillsborough in New Brunswick, 
near Amherst, at Windsor and other places in Hants county, and 
in Victoria county. In 1907 the two provinces produced nearly 
450,000 tons.

The gypsum deposits are often very extensive, forming beds 
200 feet or more thick. The mineral is of various colours, often 
snow-white. With it occurs anhydrite, sometimes in alternating 
beds, while at other times the two minerals are more irregularly 
associated.

BUILDING AND ORNAMENTAL STONES.

The bodies of granite, in many cases apparently of Devonian 
age, found in many districts in the Appalachian region, have been
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quarried at a number of points. In the Eastern townships of 
Quebec, near Staynerville and Stnnstead, the granite is largely 
quarried for paving blocks, also for ornamental purposes. In 
New Brunswick a number of granite quarries have been opened 
near St. George, and the rock is also quarried at several localities 
in Nova Scotia.

In the Eastern townships marble for ornamental purposes is 
extensively worked near Stanbridge and elsewhere. Roofing 
slate is obtained from near Kingsbury. In New Brunswick and 
Nova Scotia, the various sandstones of the Carboniferous and 
Permian have furnished excellent stone for structural purposes, 
also for grindstones.

MISCELLANEOUS.

Clays and shales suitable for industrial purposes occur, but 
have not been extensively utilized. Infusorial earth occurs in 
New Brunswick and Nova Scotia. Moulding sand is produced 
to a limited extent.
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CHAPTER III.

THE ST. LAWRENCE LOWLANDS.

GEOLOGY.

The St. Lawrence lowlands, floored with nearly horizontal 
Palæozoic strata, and bounded on the north by the southern edge 
of the Laurentian plateau, represent in Canada the northeastern 
extension of the great plain-like area of the interior of the con
tinent. Commencing near the city of Quebec, the lowlands 
stretch southwesterly on both sides of the St. Lawrence, with 
slightly diverging boundaries, until, at Montreal, the level country 
is approximately 120 miles wide. Beyond Montreal, the northern 
boundary pursues a westerly course up the Ottawa valley to a 
point about fifty miles beyond Ottawa city, where a ridge of broken 
country—a low spur of the Laurentian highlands—projects 
southerly, crossing the St. Lawrence between Brockville and 
Kingston to join the elevated Adirondack region of northern New 
York. Near Kingston, at the foot of Lake Ontario, the lowlands 
again commence and occupy the portion of the Ontario peninsula 
lying between Lakes Huron, Erie, and Ontario, and bounded on 
the north by a nearly straight east and west line from Kingston to 
the foot of Georgian bay, Lake Huron.

The region thus outlined, with a length of about COO miles 
and an area of more than 35,000 square miles, nearly all fertile 
farming land, is divisible into three portions, each a sloping, 
plain-like region, usually mantled with heavy deposits of glacial 
drift, etc., that largely hide the underlying, nearly horizontal 
sediments. Though essentially a farming region, the portion of 
the country lying between Lakes Huron and Erie supports valuable 
petroleum, gas and salt industries.

The most easterly of the three divisions of the St. Lawrence 
lowlands comprises the portion lying east of the spur of crystalline 
rocks crossing the St. Lawrence below Kingston. Its northern 
boundary is, in general, marked by an abrupt rise of the Laurentian
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hills, while on the eastern side lies the hilly, semi-mountainous Ap
palachian tract. Within this roughly triangular area, the land 
nowhere rises more than 500 feet above the sea, and. below Mon
treal, the districts immediately bordering the St. Lawrence have a 
general elevation of less than 100 feet, and. save in the case of a 
few isolated, abruptly rising hills of igneous origin, the lowlands 
on either side of the river never rise to 300 feet above sea level.

The second division of the St. Lawrence lowlands fronts on 
Lake Ontario, forming a plain-like area that at first usually rises 
rather abruptly from the lake (itself 246 feet above the sea), and 
then stretches inland with gradually increasing heights, sometimes 
reaching 850 feet above the sea. This area, comparatively nar
row in the east, is bounded on the north by a marked escarpment, 
with a drop along its northerly facing slope of between 50 and 100 
feet. Westward the district is limited by the Niagara escarpment, 
which runs in a northwesterly direction from the Niagara penin
sula through the Indian peninsula separating Lake Huron and 
Georgian bay, and is continued westerly into Michigan by the 
northward facing cliffs of the Manitoulin islands.

The Niagara escarpment, the natural dividing line between 
the two western divisions of the St. Lawrence lowlands, presents 
a general abrupt rise of 250 to 300 feet. In the Niagara penin
sula this amount represents the total rise of the country to the 
level of the third and westernmost division of the lowlands, but 
farther northwest the escarpment, though still a distinct feature, 
is only part of a narrow strip of rapidly rising ground, whose 
summit reaches in places an elevation of 1,700 feet, nearly a 
thousand feet above the low, flat-lying country stretching easterly 
from its foot towards Lake Ontario. The third division, lying 
between Lake Huron and Lake Erie, and bounded on the east 
by the Niagara escarpment, has, in the northwest, as already 
implied, a maximum elevation of 1,700 feet or more, from which 
point the surface slopes towards the level of the lakes on either 
side, the waters of Lake Huron standing at 581 feet, and those 
of Lake Erie at 572 feet above the sea.

The St. Lawrence lowlands are underlain by gently dipping 
beds of sandstone, shale, and limestone of Palaeozoic age (Ordo
vician, Silurian, and Devonian), appearing to succeed one another 
without a break. Over certain areas they lie in low, very broad, 
dome-like folds, and at times they are traversed by faults
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of considerable magnitude, but, compared with the highly flexed 
and faulted measures of the Appalachians in the east, they may 
be said to be undisturbed. This sharp contrast in the general 
attitude of the beds of the two districts which, in Quebec, directly 
border one another, is also accompanied by differences in the char
acter of the rocks, and in the fossils embedded in them. The 
materials composing the two sets of rocks appear to have been 
laid down under different conditions, and perhaps in separate 
basins.

In southeastern Quebec, the low, level country bordering 
the St. Lawrence, and underlain by nearly horizontal stratified 
rocks, extends eastward into the districts occupied by the highly 
disturlied measures of the Appalachian region. No marked 
changes in the physical as|>eet of the country are apparent in 
passing from one region to the other, but on approaching from 
the west the boundary between the two provinces, the effects of 
disturbances in the underlying rocks gradually appear, and finally 
they arc found sharply folded. The boundary between these 
two distinct geological provinces runs northeast from the foot 
of Lake Champlain to the city of Quebec, and is marked by the 
St. Lawrence and Champlain fault, along which, and accompany
ing lines of dislocation, were relieved the stresses and strains due 
to the action of the mountain building forces that, in the east, 
folded, plicated, and faulted the strata, and, at times, thrust 
great blocks up and over westerly lying beds. The measures 
lying on the eastward shelving extension of the crystalline rocks 
of the Lauren tides largely escaped these disturbing forces through 
the yielding of the strata along the northeasterly trending lines 
of weakness.

The Palæozoic strata of the eastern division of the St. Law
rence lowlands, in eastern Ontario and Quebec, are almost alto
gether of Ordovician age. In the districts about the junction of 
the Ottawa and St. Lawrence rivers, large areas are floored with 
a sandstone termed the Potsdam, that appears to represent the 
upper Cambrian of New York state. The Potsdam sandstone 
is brought to light along the eroded summit of a low, broad dome, 
and appears to be the oldest rock of the lowlands. A lithologically 
similar rock occurs at intervals along the northern border of the 
Pala'ozoic measures, where they overlap the crystalline rocks of 
the Laurentide hills. But these lower sandstones are not all of
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the same age, for, in some cases at least, they mark shore deposits 
laid down during successive intervals as the Ordovician seas grad
ually crept up over the land. Above the Potsdam occurs an 
arenaceous, dolomitic limestone known as the Beckman town, or, 
as it was originally called, Calciferous. On the Beekmantown 
lies a group of shales and sandstones overlain by limestones, 
known as the Chazy. Above the (’hazy occurs the Trenton 
group, usually composed of limestones and shales, and sometimes 
divided into three members, Low ville or Birdseye, Black River, 
and Trenton. Overlying the Trenton is the Utica formation, 
largely of dark bituminous shales, and these are followed by the 
dark grey shales, sandstones, and limestones of the Hudson River 
or Lorraine.

In the Province of Quebec the various divisions of the Ordo
vician, in a general way, occur in bands of successively younger form
ations roughly paralleling the edges of the area of ancient crystal
line rocks on the north; the oldest members occur to the north 
and the youngest generally border the St. Lawrence and Chain- 
plain fault. In the triangular area lying between the Ottawa 
and St. Lawrence rivers the disposition of the various members 
is more basin-like, the younger beds occurring towards the centre 
of the area. All the divisions appear to succeed one another 
conformably, though it is quite possible that there may be im
portant breaks masked by this general appearance of conformity. 
The total volume of rocks composing the Ordovician system is 
very great; in the neighbourhood of the city of Montreal there 
are 4,350 feet of strata from the base of the Potsdam to the 
highest members of the Lorraine there exposed. But the thick
nesses of the different members of the system, as well as the 
characters of the different formations, vary locally.

Although the Ordovician strata occupy almost the whole of 
the district at present under discussion, there are also areas con
taining remnants of younger formations. A few, small, isolated 
basins in the Ottawa district, and in Quebec east of the St. Law
rence, contain considerable volumes of red shales, etc., thought 
to be of early Silurian age. In places these beds rest unconform- 
ably upon the underlying measures, showing, probably, that prior 
to their deposition the district had been elevated and the strata 
slightly deformed. Also, near Montreal there are certain limited 
deposits containing fossils of early Devonian age. These younger
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members thus furnish evidence that the lower plains were once 
covered by many hundreds of feet of strata, since almost entirely 
removed by erosion. This conclusion is strengthened by the 
phenomena exhibited by the isolated eminences of the Monter- 
egian hills.

The Monteregian hills are eight in number, and six of them, 
including Mount Royal at Montreal—the most westerly of the 
group—lie in an approximately east and west line at distances of 
about ten miles apart. They form eminences circular or oval 
in outline, only a few square miles in area, and rising abruptly 
GOO to 1,200 feet above the surrounding level country. The 
flanks of the hills are formed of sediments variously altered and 
hardened, while the central portions, the cores, are composed of 
igneous rocks of alkali types, including different alkali syenites, 
nepheline syenite, essexite, etc. The igneous portions appear to 
represent laccoliths, or conduits, that may have led to the old 
land surface. The character of these igneous hills is such as to 
indicate that at the time of their formation there probably was 
an additional thickness of strata over the surrounding country 
of not less than 2,000 feet, all of which has since been removed. 
This conclusion is strengthened by the occurrence of fragments of 
Devonian rocks in dikes from the igneous pipes.

In the second division of the St. Lawrence lowlands, that 
borders Lake Ontario, and is bounded in the west by the Niagara 
escarpment, Ordovician measures are again widely exposed. The 
oldest are generally of Low ville (Birdseye) age, resting on the 
pre-Cambrian rocks of the north; they dip gently under and are 
succeeded towards the south by successively higher divisions of 
the Ordovician, until, in the neighbourhood of Toronto, the high
est members of this system disappear beneath the Silurian that 
occupies the rest of the country, forms the outcropping beds of 
the Niagara escarpment, and extends farther west over the sloping 
plain of the western portion of the Ontario peninsula.

The bounding line between the Ordovician and Silurian 
crosses Lake Ontario from New York state, and runs nearly north 
from Toronto to the foot of Georgian bay. On the Manitoulin 
islands the Ordovician measures appear from under the Silurian 
along the northerly facing cliffs. What is usually considered the 
lowest division of the Silurian, the Medina, consists of variously 
coloured sandstones and shales, over a thousand feet thick in the
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Niagara peninsula, but towards Georgian bay decreasing to a 
tenth of this volume. The Medina, possibly in part of Ordovician 
age. is succeeded by the Clinton, represented in Ontario usually 
by less than fifty feet of sandstones and shales. Overlying these 
are the beds of the Niagara group, chiefly limestones, some 200 
feet thick in the Niagara district, but double that amount at 
Cabots head, at the extremity of Indian peninsula.

To the more resistant Niagara limestones is due the formation 
of the Niagara escarpment, bounding the third division of the 
St. Lawrence lowlands. The succeeding Silurian formations 
spread over a considerable part of the Ontario peninsula between 
Lakes Huron and Krie, where the strata still occur in northward 
trending bands of varying width. The Niagara limestones are 
overlain by the limestones and dolomites of the Guelph, repre
sented along the Niagara river by a few feet only, but increasing 
northward to 100 feet and more. Above the- Guelph is the Salina 
group. 200 to 300 feet thick, and composed of beds of gypsum, 
salt, dolomite, and dark shales, measures evidently deposited 
in a slowly evaporating sea. Overlying the Salina is a group 
of beds, sometimes measuring 40 feet or more in thickness, 
and composed of dolomites, etc., which, in Ontario, represent the 
highest Silurian present and apparently indicate a return to marine 
conditions of deposition.

The lowest beds of the Devonian system are wanting in the 
Ontario region, which, during the opening epochs of this period, 
appears to have been uplifted and slightly eroded. The lowest 
Devonian of Ontario is. in places, represented by the light coloured 
Oriskany sandstone, seldom more than twenty-five feet thi< <. while 
in other places the succeeding Devonian division rests directly on 
the Silurian measures. The Onondaga consists largely of lime
stones, often 150 to 200 feet thick. It occupies a narrow strip 
along the foot of Lake Krie. expanding in the Ontario peninsula 
into a wide band. The dark shales of the Hamilton succeed the 
Onondaga, and are, in places, overlain by still younger Devonian 
strata. West of the band of Hamilton measures, lower divisions 
of the Devonian again appear at the surface as the result of a 
low fold, and on the Detroit river Silurian strata appear.

The various ancient seas and embayments in which the 
Palæozoic strata of the St. Lawrence lowlands were deposited, 
were not limited to the continuous areas now underlain by the
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stratified beds of this era. In Ontario, beyond the northern 
boundary of these beds, occur outliers of similar strata, resting 
on and surrounded by pre-Cambrian crystalline rocks. These 
outliers are evidently erosion remnants of a once more extensive 
covering, which, in the Ottawa valley, seems to have extended as far 
as Lake Nipissing. An outlier of Niagara limestone also occurs 
far up the Ottawa valley, at the head of Lake Timiskaming, 
deposited in a Silurian sea coming either from the south, or, 
possibly, from the north.

In the east also, the Palaeozoic beds once occupied a wider 
territory. Trenton and Utica beds occur on the shores of Lake 
St. John, 100 miles west of the St. Lawrence, u* the head of the 
Saguenay river. .At intervals along the north shore of the 
St. Lawrence river and gulf, Ordovician beds occur, while towards 
the Strait of Belle Isle,Cambrian beds repose on the pre-Cambrian. 
The large island of Anticosti, in the (lulf of St. Lawrence, is com
posed of Ordovician and Silurian strata dipping gently southwards.
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ECONOMIC MINERALS.

Underlain by slightly disturbed Palæozoic measures, the 
geological history of the St. Lawrence lowlands has not been favour
able to the development of metallic minerals. Southwestern 
Ontario is, however, the principal seat in Canada of the petroleum 
and salt industries, while throughout the whole region the brick, 
tile, and cement industries are becoming increasingly important.

TABULAR DESCRIPTION OF SOME OF THE CHIEF MINERAL 
DEPOSITS OF THE ST. LAWRENCE LOWLANDS.

Element 
oit Miner
al Sought.

Character and Mode of Occurrence 
of Deposit.

Oil............ Occurs in natural reservoirs usually at the horizon Pet rolia, Til-
of the Onondaga (Comiferous) in the gently un- bury, Leatn- 
dulating, nearly horizontal Palæozoic measures ington, etc.,
of southwestern Ontario..................................... Out.

Occurs in natural reservoirs in the Guelph, Clin
ton. Medina, and Trenton formations in the Wejland. Haldi- 
gently undulating, nearly horizontal Palæozoic mand, Essex 
measures of southwestern Ontario............... cos.. Ont.

Salt...........In beds of rock salt (or as brine) in the Salina Windsor, Sar-
formation in the gently undulating, nearly hori- nia, W ing- 
zontal, Palæozoic measures of southwestern ham. etc..
( >ntario.................................................................I Ontario.

In beds in the Salina formation in the gently un-| 
dulating. nearly horizontal, Palæozoic mea
sures of southwestern Ontario...................... !

Natural 
Gas. .

Gypsum.

OIL AND NATURAL GAS.

The principal oil fields of Canada are situated in the peninsula 
of southwestern Ontario, between Lake Huron and Lake Erie. 
The first oil was found in Lambton county in 1862, though it is 
recorded that Manitoulin island was the site of the first oil dis
covery in Canada. Until quite recently, the Lambton County 
fields, in which there have been about 11,000 producing wells, were
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bv far the largest producers, but in 11)07. the new Tilbury district, in 
Kent county, contributed about forty-four per cent of the total 
production, which for that year reached 27,021,851 gallons of 
crude oil.

Besides the two oil centres of Petrolia and Oil Springs in 
Lainbton county, and the Tilbury district in Kent county, other 
important districts are: Bothwell and Coatsworth in Kent, Dutton 
in Klgin, Leamington in Essex, and Moore in Lainbton. The oil 
districts are all situated within an area underlain by Devonian 
strata, usually on an anticlinal axis, and the petroleum is largely 
obtained from horizons in the Onondaga (Corniferous) at varying 
depths in the different localities. At Petrolia the oil-bearing 
horizon is usually between 450 feet and 4SO feet beneath the sur
face ; at Bothwell it is at about 000 feet. Oil has, in places, been 
obtained sparingly from the Trenton; while the Leamington oil 
“pool” was found in the Guelph at a depth of 1,075 feet.

When first drilled, the natural pressure often drives the crude 
oil to the surface, and sometimes produces gushers, such as one well 
in Raleigh township. Kent, that for a time yielded 1.000 barrels a 
day. After the flowing period, the oil has to be pumped to the 
surface. While some of the smaller districts become exhausted 
in a few years, in some cases the pool being only a few hundred 
feet wide and perhaps a quarter of a mile long, others have con
tinued to furnish oil for a long period. The Lainbton field, dis
covered over forty years ago, is remarkable in this respect, and 
though the average yield per well is small, the district still con
tinues to produce a large amount of oil and some wells have been 
active producers for forty years. One group of 100 wells at 
Pet rolia, for instance, produces about 150 barrels per month. 
In the Bothwell field, shortly after its discovery, a group of ninety 
wells furnished, on an average, about 1,250 barrels per month.

Natural gas is produced and used in large quantities in south
western Ontario. Although fourni almost everywhere associated 
with the petroleum, the yield in many of the oil districts is com
paratively small ; while in Haldimand and Welland counties a large 
supply appears to be available. In these1 counties the gas horizons 
are in the Clinton, Medina, and Trenton. In Welland county, one 
group of fourteen wells, drilled to depths of about 11,000 feet, 
regularly produces over 50,000,000 cubic feet of gas per day. In 
Essex county a single well driven 1,020 feet to a horizon in the
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Guelph yielded gas al the rate ut 10,000,(MM) cubic feet per day. 
The importance of the natural gas industry is shown l>v the 
marked increase of late years in the annual value of the output, 
that in 1003 was valued at less than *200,000, but had reached a 
little over *715,000 in 1007.

Large peat bogs occur at a number of points in Ontario and 
elsewhere in Canada, but not all of the bogs are suitable for the 
production of fuel, and, ultimately, it seems more than probable 
that, with the help of artificial fertilizers, many will be turned to 
agricultural purposes.

SALT.

At present Ontario is the only province producing salt, and 
the amount for I00S reached nearly NO,000 tons, while during the 
last period of five years the annual production averaged about 
01,000 tons. The discovery of the salt deposits was accidentally 
made in 1805 near Goderich during the sinking of a bore-hole in 
search of oil. Since then the salt deposits have been found to 
occupy a buried basin along the shores of Lake Huron, underlying 
an area of over 2,500 square miles in Essex, Lambton. Middlesex, 
Huron, and Hruce counties. The salt occurs in the Salima forma
tion of upper Silurian age, in which the beds of the mineral some
times reach a thickness of 250 feet, though then, generally 
with partings of shale. One well, in Lambton county, penetrated 
a total thickness of 705 feet of salt in N05 feet of strata, between 
depths of 1,210 and 2,015 feet beneath the surface.

The salt beds have generally been found in wells ranging in 
depth between 070 feet and 1,050 feet. The salt is recovered 
either by forcing fresh water down the wells or by taking advantage 
of natural flows of underground water, and pumping the resulting 
brines to the surface to be evaporated. Some of the main salt- 
producing centres are Sarnia, Windsor, (ioderich, Wingham, and 
Sandwich.

(iYl'SVM.

Gypsum occurs in western Ontario in the salt-bearing Salina 
formation of upper Silurian age. The outcrops of the Salina.
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after running parallel with Lake Ontario in New York state, enter 
Canada at the Niagara river, where the formation is estimated to 
have a thickness of between 200 feet and 300 feet. The group 
them consists of dolomites and soft crumbling shales, with lense- 
like bodies of gypsum, that, interstratified with the beds of dolo
mite, sometimes are a quarter of a mile in length. The gypsum 
beds are worked along the outcrop of the formation over its 
general northwesterly course from Niagara river to Lake Huron. 
The Salina evidently formed during a time of excessive evaporation 
of the sea, when the deposits of salt, gypsum,etc., were precipitated.

BUILDING AND ORNAMENTAL STONES, ETC.

The widespread clays of glacial and post-glacial age that often 
completely hide the underlying rocks over considerable areas of 
the St. Lawrence lowlands have furnished the material for numer
ous brick and tile industries both in Ontario and Quebec. Ad
vantage has also been taken, for the same purpose, of the shales in 
various of the lower Palæozoic formations. The raw materials 
for the manufacture of Portland cement are abundantly displayed 
in the region, and support a number of large industries. Some of 
these utilize marls—deposits of calcium carbonate in lakes scat
tered over the uneven surface of the post-glacial deposits, and the 
clay beds of these deposits, while others use Palæozoic limestone. 
These limestones of several of the formations, and more especially 
of the Trenton group, are also extensively quarried both for build
ing stones and for the production of lime. At several points the 
limestones are also used in the making of calcium carbide, while 
the dolomites are used in the manufacture of pulp.
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CHAPTER IV.

THE LAURENTIAN PLATEAU.

GEOLOGY.

The Laurentian Plateau region, .surrounding Hudson hay 
with a U-shaped form, has an area of over 2,000,000 square miles. 
Limited in the east by the North Atlantic and by the gulf and 
estuary of the St. Lawrence as far as the city of Quebec, its south
ern boundary there passes inland and up the Ottawa river to 
beyond the city of Ottawa, then turns abruptly to the south and 
crosses the International Boundary at Brockville. Farther west, 
at the foot of Lake Ontario, it crosses back into Canada and fol
lows a nearly due east and west line to the foot of Georgian bay, 
from which point the two upper Great lakes form the bounding 
line. West of Lake Superior the Laurentian Plateau region ex
tends south into the United States. In southeastern Manitoba 
the boundary again enters Canada, and from there passes along 
a general northwesterly course through Lake Winnipeg, Great 
Slave lake, and Great Bear lake, to the shores of the Arctic ocean.

This great region is, for the most part, characterized by its 
uniform physical features. Considered by districts, the Lauren
tian plateau is composed of gently sloping regions whose even sur
faces, save sometimes for the valleys of the larger rivers, are 
broken only by low hills rising a few hundred feet or less above 
the general level. Except in the northeast, along the Labrador 
coast, the land is generally comparatively low. seldom rising 
2,000 feet above the sea. The more extensive elevated stretches 
of country within the plateau region all lie towards its outer mar
gin, away from Hudson bay. Save towards the headwaters of 
the Ottawa river in the east, and over the wide depression border
ing and extending north of Lake Winnipeg in the west, the higher 
lands form an elevated belt usually hundreds of miles wide, 
stretching from the North Atlantic in the east, around the foot of 
Hudson bay almost to the Arctic in the northwest, with a general
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elevation always above 1,000 feet, and over large tracts in the 
Ungava peninsula, approaching 2.000 feet. From this outer, 
elevated margin the country on all sides slopes inwards towards 
Hudson bay, surrounding which there is a nearly continuous belt 
of territory, often 125 miles wide, over which the land never 
reaches a height of 500 feet above sea level.

The highest land of the Laurentian Plateau region lies along 
the Labrador coast towards the eastern entrance of Hudson strait, 
where mountain peaks attain heights of about 6,000 feet. South
ward along the coast, the general elevation decreases, but every
where the shores are high and penetrated by deep inlets, with 
precipitous sides rising five hundred to several thousand feet above 
the sea. Along the (lulf of St. Lawrence shore the land is 
generally bold, rising inland rapidly to heights of 1,000 feet or 
move, though penetrated by long, narrow valleys occupied by the 
main waterways.

The abrupt rise of the southern boundary is also a notable 
feature along its course from Quebec inland up the Ottawa valley. 
It is repeated along the Lake Superior shores, where for miles bold 
hills and cliffs rise to heights of 500 to 1.500 feet above the lake. 
In the west, however, the characteristic sudden uprise at the outer 
boundary, so prominent in the east, largely disappears, or is re
placed by a slight drop from the overlapping sediments to the 
level of the Laurentian plateau.

The Laurentian plateau is in detail characterized by count
less lakes, both large and small, muskegs, and numerous branch
ing streams and rivers that occupy the valleys between the 
hummocky hills. The territory in the east, south of the latitude 
of the foot of James bay, is densely wooded, while in the 
west, the heavily timbered country extends even farther north. 
Beyond this, to the north, the forest growth gradually decreases, 
and on the shores of Hudson bay, at about north latitude59°, the 
barren lands commence and stretch away to the Arctic ocean. 
Essentially a forest region in the south, the Laurentian plateau 
also contains wide areas, the clay belts, that eventually should 
prove valuable for agricultural purposes.

Noted for its timber resources, the Laurentian plateau, where 
best known, is no less important from the standpoint of mineral 
wealth. Along the southern margin occur the noted copper and 
nickel ores of Sudbury, and to the north of these lie the Cobalt
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silver deposits. In eastern Ontario, and the adjoining portion of 
Quebec, are numerous and important deposits of graphite and 
mica. All through the region occur iron deposits, some now 
being mined, and many in the near future destined to become 
commercially important. Besides these, many other ores, both 
metallic and non-metallie, are known, although the country can
not in any sense be said to have been closely prospected. Nor 
do these mineralized belts seem to be confined to the southern 
part of the country, but everywhere through the Laurentian 
1 Mateau region the general conditions appear to be similar, and 
it is certain that many deposits of economic value yet remain to 
be discovered.

The Laurentian Plateau region, save for a zone of Palaeozoic 
rocks bordering the southwestern side of Hudson and James bays, 
and a few relatively small outliers of the same system occurring 
elsewhere, is altogether underlain by rocks older than those of 
the Cambrian period. Collectively these ancient rocks will be refer
red to as the pre-Cambrian. The vast territory over which they 
now outcrop is but a portion of the ancient continent of Laurentia 
that, prior to Cambrian times, it is believed, occupied much of 
the present area of the North American continent. Rocks in 
many respects similar to those composing the Laurentian plateau 
extend far beyond its borders beneath the surrounding sediments 
deposited in Cambrian and later basins.

The various assemblages of rocks underlying the Laurentian 
plateau, by their relations and distribution, testify to a long and 
complicated history in pre-Cambrian times. They show that, 
at intervals and over wide regions, assemblages of rocks were 
formed, afterwards subjected to great earth movements, pene
trated by vast bodies of deep-seated igneous rocks, then profoundly 
eroded, and finally depressed, to be again covered by another set 
of beds volcanic and sedimentary. This great cycle was, in some 
instances, repeated one or more times, but the extent of the 
Laurentian Plateau region is too great, and the knowledge of it 
as yet too elementary, to allow of a definite correlation of the 
details of its geological history as a whole.

The region is chiefly occupied by large and small bodies of 
igneous rocks, which at the time of their formation were deeply 
buried, but now, because of subsequent erosion, are partly ex
posed. These igneous rocks are often typically granitic in ap-
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pearance, hut, perhaps, more commonly show gneissic structures. 
Though of widely different relative ages, penetrating one another 
and later assemblages of pre-Cambrian rocks, yet over the wide 
expanse of the Laurentian plateau they preserve a general resem
blance. By their nature they show they were not the first rocks 
to occupy the region, and often they may be seen cutting younger 
strata. Yet, from their wide distribution and the often vast 
dimensions of the individual masses, it is evident that these 
essentially granitic rocks form the foundation, as it were, of the 
whole Laurentian Plateau region, and now, if they do not appear 
at the surface, are either covered by a comparatively thin mantle 
of younger rocks, or else underlie, with intrusive relations, older 
formations.

Throughout the pre-Cambrian region occur other rocks, 
forming ureas sometimes to be measured in yards, sometimes 
in scores of miles. These have been penetrated by the granites 
and gneisses, and are, therefore, the oldest rocks of their respect
ive* districts. Usually they are highly altered, but often they 
may still be determined to have been of the nature of sediments 
and volcanic rocks that formed on or near the earth's surface. 
The assemblages of these older, usually much altered rocks, van- 
in general character from district to district, are doubtless of 
various relative ages and, in some districts, may represent groups 
of strata that in other places still remain comparatively unaltered 
and impenetrated by igneous bodies. Within the pre-Cambrian 
region also occur, sometimes over wide areas, assemblages of 
sedimentary beds that are at times scarcely more altered than 
recently consolidated measures. These younger pre-Cambrian 
strata frequently may be seen to overlie and to have been partly 
formed from older, sedimentary and volcanic rocks and the 
granitic rocks intruding them.

The general history of pre-Cambrian times within Canadian 
territory has, perhaps, been most clearly determined in the part 
of the Laurentian plateau lying within the Province of Ontario, 
and the adjacent portions of Quebec. In northern Ontario, near 
Cobalt, andin the districts about Lakes Timiskaming and Tinia- 
gami, occurs a widely distributed group of rocks known as the 
Keewatin. These rocks, the oldest in the region, are invaded by 
large bodies of granite. The Keewatin strata are largely of vol
canic origin, but with them, though but sparingly, also occur
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rocks seemingly of sedimentary origin, such as banded quartzose 
beds often rich in iron, the Iron formation. The Iveewatin, as 
a whole, is highly altered, its meml>ers are frequently in a schistose 
condition (greenstone schists) and apparently closely folded. 
Once, doubtless, forming a continuous, wide-spread, nearly hori
zontal series of rocks, the beds now occupy isolated, relatively 
narrow bands or areas, underlain and penetrated on all sides 
by granites and allied rocks.

The Keewatin strata, at the time of their folding, probably 
rose into mountain masses, while, at about the same time, vast 
bodies of granitic rocks intruded them from below. Later, as 
shown by the horizontal, overlying beds of younger conglomerate 
still occupying parts of the district, the complex assemblage was 
subjected to intense erosion and much of the Keewatin entirely 
removed ; the once deeply buried granite masses were partly 
exposed, and the whole region reduced to a gently undulating 
country, much like that of the present time. The beginning of 
this great erosion period marked the close of what appears to 
have been the first pre-Cambrian era of which there is definite 
knowledge.

Towards the close of the first prolonged erosion interval, 
the Timngaini district appears to have been depressed, and a 
widespread group of sedimentary rocks deposited, covering the 
Keewatin and the granites. This sedimentary group, the lower 
Huronian, still occupies much of the country. It consists of 
thick beds of conglomerate overlain by and passing upwards into 
slates, above which sometimes occurs a quartzite or arkose mem
ber possibly belonging to a second division, the middle Huronian. 
With the sediments are associated widely extending, often thick, 
sheet-like bodies of diabase, of later date, that sometimes cut the 
sedimentary beds, but more often rest on top of them. The 
Huronian series, though affected by faults and comparatively 
gentle folds, is. on the whole, flat-lying, and Inmeath its basal 
members may be traced the old, gently undulating, pre-Huronian 
land surface of Keewatin rocks and intrusive granites.

The conditions obtaining in the Timagami district seem, in 
part, to be duplicated through much of northern Ontario, and 
throughout the Laurentian plateau occur rocks like those of the 
Keewatin, sometimes occupying large areas and exhibiting many 
varieties of volcanic rocks in varying degrees of deformation.
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Oft3U tli!» areas form gigantic m rshworks enclosing, or partly en- 
elosing areas of intrusive granites or gneissie rocks occupying 
many square miles of country. At times the Keewatin rocks are 
greatly changed, and sometimes form wide zones of gneissie or 
schistose varieties intermingled and interhanded with t he granitic 
intrusives, lint though the condition of the Keewatin and its 
relations to the granitic intrusions is. broadly speaking, every
where alike, the same is not true of the widely distributed Un-

Strata similar to the but slightly disturbed lower Huronian 
of the Timagami district, and younger than the associated Kee
watin, are found to the south and west, as. for instance, near 
Sudbury and in the Miehipieoten district. In these districts tin* 
Huronian beds are found to be much disturbed, in places schistose 
and cut by granites, though not all of the granites of these dis
tricts are post-Humninn. Farther west, to the north of Lake 
Superior, the lower Huronian is as highly disturbed, and as much 
altered as the intricately associated Keewatin which has furnished 
detrital material to the Huronian. and both series appear to be cut 
by the same granitic bodies. In these western districts the Huro
nian and Keewatin appear to have been conjointly folded, elevated 
into mountainous areas, and penetrated by immense granitic 
masses. Subsequently the complex was deeply eroded and planed 
down to a gently undulating surface. This erosion period marks 
the close of the second recognized pre-Cambrian era.

After the second great erosion interval, portions of the ancient 
continent were again depressed, and, as exemplifie 1 near Port 
Arthur, heavy deposits of sediments, largely dark slate, sometimes 
with a horizon containing iron ore formation, were formed. This 
series, known as the upper Huronian or Animikie. occupies a 
large district in Canada, west of the head of Lake Superior. It 
overlies the older complex of Keewatin. Huronian. and intrusive 
granitic rocks with a marked unconformity. The upper Huronian 
beds are virtually unaltered and lie in what appear to be a series 
of fault blocks, forming ridges with southerly sloping tops and 
steep northern faces. As in the case of the lower Huronian. 
extensive, often very thick sills and sheets of intrusive diabase 
are associated with the Animikie.

After the deposition of the upper Huronian beds in the Lake 
Superior region, the land was once again elevated, the strata
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subjected to earth movements, and eroded; but the deforming 
effects of these forces were slight when compared with the earlier 
deformation of the lower Huronian and Keewatin. After this 
third marked period of uplift and erosion the Keweenawan series 
was formed. This series consists of a sedimentary portion of red 
sandstones and conglomerates, calcareous shales, and dolomites, 
well exposed on the Lake Superior shore east of Port Arthur and 
about Lake Nipigon, and of a volcanic portion exhibited on 
Michipicoten island as an assemblage, many hundreds of feet 
thick, of tuffs and volcanic flows.

The Keweenawan is classed by some as of early Cambrian 
age, perhaps representing desert conditions, but for present pur
poses it is most conveniently regarded as late pre-Cambrian, the 
last of the sedimentary groups of that age. Associated with the 
Keweenawan beds about Lake Superior are immense sheets and 
sills of diabase, ranging in thickness up to perhaps 1,000 feet. 
These igneous rocks are distinctly younger than the Keweenawan. 
in places occurring in sills, or, more prominently displayed, as 
immense sheets overlying the whole sedimentary group and some
times extending beyond, over the older rocks.

The account of the more striking features of pre-Cambrian 
history in Ontario may be supplemented by the discussion of 
other lines of evidence, but the deductions drawn from these are 
less certain. The lower Huronian measures already described, 
are paralleled along the north shore of Lake Huron by a somewhat 
similar assemblage containing a considerable volume of limestone. 
These beds are overlain unconformably, but not strikingly so, by 
a second group of somewhat similar measures, known as the 
middle Huronian. Possibly the middle Huronian beds were 
deposited during a portion of the erosion interval that, elsewhere, 
separated lower and upper Huronian times.

Along the Hudson Bay shores of the Ungava peninsula, also 
in the central portions, and again towards the Atlantic side of 
this territory, occur extensive areas occupied by a considerable 
thickness of sandstones, slates, dolomites, and siliceous iron ore 
beds. These measures, though faulted and tilted, are otherwise 
little changed from their original state, and, with some degree 
of definiteness, may be correlated with the upper Huronian of 
the Lake Superior region. To the north, along Hudson strait, 
are areas of apparently once similar beds, but now much dis-
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turbed, altered, and penetrated by bodies of granite. It is not 
impossible that the period of deep-seated igneous intrusions and 
deformation of these upper Huronian beds of Hudson strait was 
contemporaneous with the interval of uplift. and comparatively 
slight deformation and erosion separating the upper Huronian 
and Kexveenawan periods in the Lake Superior district.

In eastern Ontario, and over a very extensixx; region reaching 
northeastward through Quebec, occurs a group of rocks whose 
relations with the various members of the pre-Cambrian system 
in the districts about Lake Superior arc still uncertain. These 
rocks, first described from the district in the Province of Quebec 
bordering on the lower Ottawa river, and named the Grenville 
group, comprise large volumes of crystalline limestone associated 
with quartzites and various types of gneisses believed to have 
had a sedimentary origin. The measures are tightly folded, and 
arc penetrated by great bodies of granite and gneiss. Traced 
westwards, the members of the Grenville group seem to occur in 
a less altered state, and in eastern Ontario have been thought 
to be represented by the Hastings series, though possibly the 
eastern Ontario assemblage of rocks includes more than the 
original Grenville. The relations of these Grenvillc-Hastings 
rocks with the Keewatin and Huronian rocks farther west has 
not yet been established. They may include the Keewatin, a 
portion of the Huronian, or some series not yet recognized in 
the Lake Superior region.

Other areas throughout the Laurentian Plateau region arc 
underlain by strata whose definite correlation is still impossible. 
In the Ungava peninsula there are areas of gneisses and schist 
resembling sometimes the Keewatin, sometimes the Grenville, 
while in some instances they may represent greatly altered Hu
ronian beds. Near Sudbury, Ontario, occurs a great volume of 
sediments and tuffs, overlying and cut by the intrusive nickel
bearing eruptive. These stratified beds, so far as is known, are 
not exactly paralleled by any other pre-Cambrian series, though 
they have been correlated with the upper Huronian. Northwest 
of Lake Superior, large areas are occupied by peculiar, uniform 
quartzose biotite gneisses, sometimes appearing to underlie and 
be older than the Keewatin, at other times appearing to lie its 
equivalent.
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The Nastapoka group, the probable equivalent of the upjier 
Huronian in the Ungava peninsula, has already been mentioned. 
Similar measures outcrop over a limited area projecting through 
the Palaeozoic beds just south of Hudson bay. Nearly identical 
rocks occur over large areas about Great Hear and Great Slave 
lakes. A large district bordering the southern shores of Lake 
Athabaska is underlain by sandstones supposed to be the equiva
lents of the Keweenawan. Farther to the northeast are con
siderable volumes of acid and other volcanic rocks, probably also 
of Keweenawan age. Possibly in the district extending from 
Great Hear lake to the mouth of the Coppermine river, on the 
Arctic ocean, both the upper Huronian and the Keweenawan 
are represented.

Although sedimentary and volcanic rocks are so widely dis
tributed over the Laurentian plateau, yet their volume, as a whole, 
is much less than that of the associated plutonies, which, though 
not the oldest rocks, everywhere form the foundation on which 
the others rest. Frequently these bodies are typical granites, 
syenites, etc., but often they are composed of, or insensibly merge 
into gneisses, whose structures in many cases appear to be original. 
In other cases the gneissic structure is indisputably the result of 
pressure and the resulting crushing. These granitic rocks show 
an infinite number of varieties, ranging from very acid to very 
basic forms. Pegmatite dikes are an almost constant feature. 
The ages of the rocks must vary widely, though over large areas 
they often all seem to be approximately of one period, post- 
Keewatin, post-Huronian, etc., as the case may be. In eastern 
Ontario a considerable area is characterized by the presence of 
batholitic bodies of nepheline syenite, alkali syenites, and related 
rocks. Over the whole eastern portion of the Laurentian high
lands, from the Great lakes to the Labrador coast, occur bodies 
of anorthosite, sometimes 10,000 square miles in extent.
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ECONOMIC MINERALS.

Though only a very small part—the southern l>orrier only—of 
the Laurentian plateau may truly he said to have been prospected, 
the region has already proved to he one rich in mineral wealth. 
In Ontario, along the outer margin of the great pre-Catnhrian 
region, many and varied deposits of economic importance have 
been discovered, though eVen this relatively limited area has been 
only imperfectly prospected. Within its bounds occur the noted 
nickel-copper mines of Sudbury, which now outrival in their 
production of nickel the New Caledonia deposits. Within 100 
miles of Sudbury lies the Cobalt district, containing one of the 
richest and most easily worked silver camps in the world. In 
many districts are deposits of iron ore, often low grade, but doubt
less soon to become commercially important. Ores of gold, 
copper, lead, sulphur, and arsenic are worked, while the mica, 
graphite, and many other mining industries are important.

The mineral wealth of the letter known southern part of 
the Laurentian plateau is virtually confined to those districts in 
which are found members of the various Huronian, Keewatin, 
and Hastings-Cirenville formations, though the mineral deposits 
not infrequently lie in igneous rocks, and often seem to have been 
connected in origin with the intrusion of plutonic bodies. Thus, 
the silver ore occurs in or near diabase intrusions, and many ores 
occur in the older rocks along the contact of an intrusive granitic 
rock. In the better known southern part of the vast pre-Cam
brian area the formations with which the mineral deposits are 
associated collectively occupy very huge areas, as, for instance, 
in the case of an irregular zone that stretches northeast from 
Lake Huron to Lake Mistassini, a distance of 000 miles. West 
of Lake Superior to the Manitoba boundary is another noted 
region of such rocks, while eastern Ontario and the adjoining 
portions of Quebec form a third.

In the northern, virtually unprospected and by far the larger 
portion of the Laurentian plateau, the same general geological 
conditions seem to hold as in the case of the better known south-
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era part. Though in the north the plutonic rocks seem to hulk 
far greater than in the south, it is highly probable that, with 
advancing knowledge of the country, the older formations will he 
found to occupy large areas, and, reasoning by analogy, many of 
these areas should prove to he rich in mineral wealth.

TABULATED DESCRIPTION OF SOME OF THE CHIEF MINERAL 
DEPOSITS OF THE LAURENTIAN PLATEAU REOION

Element
ok Miner- Chah acte it and Mode ok Occurrence
u-Souomi 01 Derow

(iold. Arse-Five gold and auriferous mispickel occur in
nie........ quarts veins cutting schists and basic igneous

rocks of the Hustings-drenville series, usually
near granitic intrusions............. ..........

Hold..........Free gold and auriferous pyrite with pyrrhotite in
quartz veins and stringers cutting altered gab- 
bro of the Hastings-Clrenville series 

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

Example.

Belmont, < hit.
Larder lake, 

Shakes pea re 
mine near 
Webbwood, 
western On-

Sudbury, Ont.
. In the mineral sperrylite in the nickel-ctipper 

deposits of Sudbury. Sir umler nickel 
. Native in Keweenawan diabase, Lake Superior 

shores, also in diabase about Coppermine river, 
northwest of Hudson bay..................................

Chalcopyrite, with, towards the surface, bomite
in veins of quartz with some calcite, cutting Bruce Mines, 
Huronian sediments and post-Huronian diabase ( Intario.

Bomite. chalcocite, chalcopyrite, pyrite, etc., in 
impregnated zones in schistose diorite, garnet- Parry Sound, 
iferous gneiss, etc. ..  ...................................... ( hit.

Chalcopyrite. See under nickel........................... Sudbury, Out.
Native silver and orgentite in veins of calcite and 

barite with varying amounts of quartz and 
fluorite, traversing Animikie sediments and Silver Islet, L. 
post-Aniinikie diabase...................................... Siqierior.

Native silver with argentite, sinaltite, eobaltite, 
niceolite. native bismuth, etc., in narrow veins 
of calcite lying chiefly in Huronian sediments 
and post-Huronian diabase........  (’«liait. Ont.

Native silver and argentite with hematite and South Lorrain, 
various sulphides in aplite dikes cutting |s>st- James town- 
Huronian diabase.............................................. ship, etc.,Ont.

(lalena in calcite veins traversing mica schists of Hastings co., 
the Hastings-Clrenville series. (hit.

Zinc blende and galena in irregular bodies in crys- Frontenac co., 
talline limestone of the Hast ings-Orenvillc series Ont.

Zinc blende with iron and copper sulphide forming 
irregular, lenticular bodies in Keewatin schists. RoksjmiiI. Ont.
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TABVI.ATFD l»i:s< KIITKLN OF SOMF < >F THF CH IKK MIN KH AL 
DEPOSITS OK THF LAVRKXT1AX PLATKAK REGION

(Continued)

El.KMK.NT 
ou Minkii- 
Al. SlIVUHT.

Chahactku ani> Mode ok Occi 
of Deposit.

Niekel-eo|>- lVntlanditc. chulcopyrite ami pyrrhotitc. in vi*ry

Sulphur.

large irregular deposits situated al the edge of a 
norite body intruding pre-( ambrian mm liment* 
and igneous roeks........................... Sudbury, Ont.

Nieeolite,etc..occurring in the silver-hearing veins 
of cobalt. .See under silver Cobalt. Out.

Hog on* deposits, still under formation..................Three R i ve rs.
Que.

Magnetite and, to a lesser extent, hematite inter- 
banded with variously coloured quartz, forms Lake Nipigon, 
long bands associated with Keewatin schists Like Timaga- 
often eut by granites, etc. mi. Out.

Hands of magnetite, locally impregnated with Atikokun range, 
sulphide, lie in Keewatin schists........ Ont.

Irregular bodies of magnetite with hornblende and 
epidote in a formation of magnetite and sili Moose moun- 
ceous material. lie in Keewatin schists. tain. Ont.

Concretionary-like hematite and limonite with 
large, sharply defined bodies of iron pyrite in a 
sandy state, forming a large body associated 
with banded siliceous rocks containing magne
tite. iron carbonate and pyrite, and surrounded Helen iron mine, 
by Keewatin schists........................................... Out.

Irregular, often large masses of magnetite with 
varying amounts of pyrite, lying along the con
tact of crystalline limestone ( Hastings-< ircnville 
series) and intrusive granites, etc., or within Hastings co., 
bodies of basic igneous rocks. . .. . . Out.

Large and small, irregular bodies of titaniferous 
magnetite associated with bodies of anorthosite. Quebec.

Iron sands derived from the titaniferous magne- Lower St. Law- 
tites of the anorthosite bodies...................... rence.

Bodies of hematite and limonite in lieds of cherty 
iron carbonate belonging to the Animikie sedi
mentary series Loon lake, < hit.

Seams and layers of magnetite and hematite inter- 
banded with layers of variously coloured quartz 
forming part of the Nastapoka sedimentary Fast shore of 
group Ilml-Mi I ,I\

Large elongated lenses of pyrite and quartz in NearMissinai- 
Keen atin schists . . hi, ( hit

Pyrite associated with iron ore. See under iron. Il e le n i roll
mine. Ont.

Auriferous mispickel accompanied by pyrite and 
chalcopyritc and forming large and small bodies Net lake, near 
in Keewatin schists, in gneisses, etc., of Has- Lake Timag- 
tings-<ircnville series..................... ........ ami.

Deposits of mispickel. See under gold-arsenic Delon», Ont.
Smaltite, etc., in silver veins. See under silver. Cobalt, Ont.
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TABVLATEI) DESCRIPTION <>F snMK OF THK CHIEF Ml Milt XL 
DEPOSITS OF THK LAVREXTIAX PL ATE AI REGION

(Conti nurd)

Element Character and Mode of Occurrence 
oh MiNF.it- of Deposit. Example,
al Sought.

Cobalt. . . . Cobalt it«\ etc., in silver veins. Sec under silver. Cobalt. Out.
Mica..........Muscovite in pegmatite dikes................................ Buck in g bam

district, (jue.
Pldogopite. commonly accompanied by apatite, in 

veins of calcite, pyroxene, etc., cutting rocks of Eastern < >nla
the Hastings-!irenville series............................ no.

Graphite. . In plates disseminated through bands of gneiss, 
quartzite, etc., of Hastings-t irenville series, 
usually near intrusive granites. Graphite in Buckingham 
veins in granitic rocks, or in irregular deposits district, tjue.
in crystalline limestone.. ....................................

Corundum. Richly disseminated in various alkali syenites,
anorthosite, etc., cutting members of the Has- Reni re w co„
tings-Grenville series........................................... Ont.

Apatite. . . Associated with pldogopite. Sir under mica
Feldspar Coarse jiegmutite (likes cutting pre-Cambrian!Frontenac <•<».,

gneisses, etc....................................................... Ont.
Talc.......... In ser|«entities associated with Hastings-Grenville Hastings co.,

series.................................................................... Ont.

PRECIOUS AND HKMI-PKIK'IoVS STONES.

Though it can scarcely lie said that tlierc is, as yet, any 
established source of precious or semi-precious stones in the 
Laurentian Plateau region, yet many beautiful minerals have 
been found in various localities. There is even a possibility that 
diamonds may eventually be discovered somewhere in the northern 
region, for in the glacial drift of Wisconsin, small diamonds up 
to a few carats in size have been ‘ ' and it has been contended
that these have been transported by ice during the glacial period 
from some point in the Laurent ian region in the neighbourhood 
of Hudson bay.

Admirable specimens of the feldspar lahrndoritc have been re 
covered from the anorthosite masses on the east coast of Labrador. 
The mineral shows a brilliant play of colours and has been used 
in jewellery. Labradorite showing many of the qualities of the 
mineral of the original locality, has been found at various points 
in a number of the large anorthosite bodies occurring all the way 
from Wisconsin to Hudson strait.

4
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The pegmatite dikes so common througliout the Laurentian 
plateau often hold splendidly developed crystals of various miner
als, such as tourmaline, idocrase, apatite, zircon, etc. Many such 
localities are known in the districts bordering the lower Ottawa, 
also in eastern Ontario, and, doubtless, these crystals eventually 
will be found in many other districts. Garnets of gem quality 
have been recovered from Charlevoix county, Quebec. Blue 
sodalite from the nepheline syenites of eastern Ontario is used as 
an ornamental stone, as is also i>erthite and other varieties of 
feldspar.

The known occurrences of gold within the Laurentian plateau 
are almost entirely confined to the southern border of the region 
in Ontario. There is, however, every reason to l>elieve that 
eventually, as prospecting progresses, the mineral will be found 
throughout the pre-Cambrian region. Amongst the various gold- 
bearing districts of Ontario may be mentioned the eastern Ontario 
region in Hastings and neighbouring counties. Larder lake, Parry 
Sound, Wanapitei lake, the district north of Lake Huron, Michi- 
picoten, Shebandowan lake, Sturgeon lake, and Lake of the 
Woods.

Though gold has been found and worked at many points in 
Ontario, from the Lake of the Woods on the west to the Hastings 
district in the east, a distance of roughly 650 miles, yet in spite 
of often highly promising showings no permanent gold industry 
has yet been established. First discovered in 1X00, in Hastings 
county, the annual production of gold rose to a maximum in 1809, 
when 27.594 ounces were recovered, but in 1907 the amount was 
only 3,810 ounces.

In eastern Ontario the auriferous deposits appear to be con
fined to a belt of varying width and about seventy miles long, ex
tending through Peterborough, Hastings, Addington, Frontenac, 
and into Lanark county. This region is occupied by crystalline 
limestones, various ty|>es of schists, and bodies of dark basic rocks, 
all commonly grouped as the Hastings-Grenville series, and cut 
by bodies of granite. The gold deposits occur in the older rocks, 
generally near granite intrusions and along lines of fissures con
taining quartz veins or lenses, and, commonly, with abundantly 
associated mispiekel, sometimes mined for arsenic.
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The Deloro mine, near the village of that name, in Hastings 
county, is situated on an area of schists, sometimes dolomitic, 
and quartzites cut by granitic dikes and surrounding a central 
mass of intrusive granite. The ore occurs in a series of quartz 
veins lying parallel to the foliation uf the schist, and also 
cutting the granit** dikes. The veins consist of a series of lenses 
lying along fissures and connected by cracks. The quartz veins 
sometimes carry considerable dolomite, mispickel. lesser amounts 
of iron pyrites, at times chalcopyrite or fluorite, and free gold. ()ne 
vein that may lie considered a typical exam] le is 7 to 10 
feet wide, and dips at an angle of .‘10°. It consists largely of 
quartz, with mispickel and some dolomite. The mispickel is 
sometimes coarsely crystalline, with gold adhering to the faces, 
but more commonly is fine and compact, and the associated gold 
invisible. The mine is worked both for arsenic and gold; assays 
of the ore have yielded $30 of gold to the ton, while several analyses 
of the mispickel showed that it carried gold at the rate of from 
$300 to $3.000 per ton.

At another locality in the eastern region, at the Star of the 
Hast mine, in Frontenac county, two veins, about twenty yards 
apart, lie in crystalline limestone. Each vein consists of isolated 
but nearly touching lenticular masses of quartz, 0" to 24" 
wide, and lying towards the centre of an altered zone 8 to 10 
feet wide. With the auriferous quartz occurs pyrite, magnetite, 
caleite, a little galena, etc.

At the Belmont mine, in the county of Peterborough, a series 
of gold-bearing veins lie in a body of gabbro cut by a large number 
of ramifying granitic dikes, varying in width from merely a thread 
to several inches. In the neighbourhood of the gold-bearing 
quartz veins, the gabbro, sometimes over a zone fifty feet wide, 
has been altered to a chlorite schist carrying introduced quartz, 
caleite, and feldspar.

The gold occurs in a free state in lenses of quartz lying along 
fissures towards the centre of the zone of chlorite schist. The 
precious metal is also found in numerous quartz stringers in the 
schist, and in the iron pyrites with which the rock is impregnated. 
The larger ore bodies occur at the intersections of two or more 
fissures. Mispickel, though so characteristic of the eastern gold 
belt in general, is not present. Galena and chalcopyrite occur, 
but apparently only towards the surface. Pvrrhotite is present



UKOLlHilCAL SURVKV, CANADANi

and carries gold, hut not so abundantly as the pyrite, for 
while one specimen of pyrrhotite carried only $13 of gold to the 
ton, an assay of a mixed s|>ecimen of pyrite and quartz yielded 
gold at the rate of from five to six ounces per ton.

In the Larder Lake district, some distance northeast of 
Lake Timiskaming, many specimens of quartz carrying visible 
gold have been found. The best showings seem localized in a 
band of schistose rock, possibly representing an altered impure 
dolomite or limestone. This band, cut by pegmatite and porphyry 
dikes, is seamed with quartz stringers, sometimes with gold 
values, and carrying pyrite, chalcopyrite, and a few specks of 
galena. The quartz stringers are usually only a few inches wide. 
One vein carrying free gold, and several feet wide, yielded gold 
at the rate of about $8 per ton in a mill test of 1,000 pounds of 
ore.

( 1(4(1 discoveries have also been made farther north, on the 
shores of Lake Abitibi. On an island in lower Abitibi lake there 
has been found, cutting a diabase, a vein of auriferous quartz 
varying from a few inches to four feet in width. The quartz 
carries free gold, frequently visible, iron pyrites, a little copper 
pyrites, and some zinc blende.

Along the Quebec side of upper Abitibi lake, the Keewatin 
schists are cut by a number of fine-grained, acid dikes, varying 
in width from a few inches to fifteen feet or more. The dikes 
have been shattered, and the rest cracks, mostly pursuing 
transverse courses, filled with quartz. The dikes are impregnated 
with iron pyrites, apparently gold-bearing.

The only auriferous alluvial deposits in Ontario that have 
attracted any considerable amount of attention are those of the 
Vermilion river, not far from Sudbury. The auriferous gravels 
there apparently lie at the surface, and the small amount of gold 
in them is in a very fine state, though increasing in coarseness 
when traced northwards.

Prospects and partially developed gold mines occur in the 
district immediately north of Lake Huron, and at various points 
on the Lake Superior shore. The Shakespeare mine, one of the 
few mines at present producing gold, is situated near Webbwood, 
not far from Lake Huron. The ore is iron pyrites and chalcopy
rite, carrying free gold, in quartz. In the Michipicoten district, 
in certain areas, the Keewatin schists are cut by swarms of veins

9
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and stringers of quartz, sometimes carrying free gold in visible 
quantities, but often quite barren.

In western Ontario, over a wide area extending westward 
from near the head of Lake Superior to Lake of the Woods, and 
northward from the International Boundary to Sturgeon lake, 
are many gold prospects and mines. Some of the mines have 
been extensively worked, and amongst these the St. Anthony, 
seventy-five miles north of Ignace, and the Laurentian, some 
twenty miles south of Wabigoon, together with the Shakespeare 
mine of the Lake Huron district, were the chief producers in 
1907, in Ontario.

The mines of western Ontario embrace a numl>er of classes, 
but are all situated in Keewatin rocks or in intrusive granites 
and gneisses. At one locality, a band of fine grained gneiss, 
half a mile wide and several miles long, contains pyrite, rather 
sparingly disseminated, and is auriferous throughout, the amount 
of gold varying from a mere trace to 50 cents a ton. In other 
localities granitic or gneissic rocks are, along shattered zones, 
sometimes several hundred feet wide, seamed with gold-bearing 
quartz veins.

Development work in the Sultana mine, about seven miles 
north of Kenora, and at present un worked, reached a depth of 
(MM) feet. The deposit consists of a series of large lenses of quartz, 
sometimes twenty feet or more thick, lying in gneiss. The lenses are 
surrounded by biotite schist, itself sometimes auriferous. The 
quartz carries free gold, sometimes visible, and entirely apart 
from the iron pyrites also present.

Other types of deposits consist of parallel quartz veins in 
Keewatin schists impregnated with pyrite. In a number of 
instances fine-grained, acid dikes, traversed by quarts fissures, 
have proved to contain gold. The granites and gneisses of the 
region are sometimes traversed by clean-cut quartz veins carrying 
free gold.

Throughout the region the gold, or a high percentage of it, 
is generally free milling, and with it iron pyrites always occurs. 
Pyrrhotite is commonly present, though it seldom carries gold. 
Copper pyrites is nearly universal, and in some cases its presence 
is associated with the occurrence of high gold values, (lalena 
occurs sparingly at very many points. Zinc blende, when pres
ent, always seems to be associated with the richest gold ore.

n
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Native copper is comparatively common, and native silver has 
been found. Bismuthinite is abundant in one vein; mispickel 
is but rarely found. One vein in Moss township carried some 
sylvanite, and another vein, in the Lake of the Woods district, 
contained hessite.

PLATINUM.

Native platinum has been reported to occur in gold-bearing 
quartz veins in the Lake of the Woods district. In the Sudbury 
nickel-copper ores, platinum is present in the mineral sperrylite, 
that apparently is largely, if not solely, associated with the chal- 
copyrite. In 1900 the value of the platinum, with palladium and 
associated elements, recovered from the Sudbury ores, amounted 
to $5,052.

COPPER.

Most of the copper won in the Laurentian plateau comes 
from the nickel-copper mines of Sudbury, that arc described under 
the heading of nickel. In 1907 these mines produced slightly 
over 14,000,000 pounds of copper, while the production of the 
other working mines of the region amounted to about 300 tons. 
The latter mines are situated in the district bordering the north 
shore of Lake Huron.

Outside of Ontario important deposits of sulphide copper 
ores have so far been found at only a comparatively few localities 
in the Laurentian region. Native copper has been described by 
explorers as occurring on the Coppermine river, flowing into the 
Arctic west of Hudson bay. The copper-bearing rocks of this 
northern region perhaps correspond to the Keweenawan of the 
Lake Superior district.

In Ontario, the occurrence of copper ores at different local
ities about the shores of Lake Superior was known from a very 
early date, about 1767. Native copper has been found in 
the diabases, probably of Keweenawan age, on the Lake Superior 
shores not far north of Sault Ste. Marie.

Copper ores are widely displayed through the district border
ing the north shore of Lake Huron, and at Bruce mines mining 
commenced as early as 1S46. The Bruce and Wellington mines 
in this neighbourhood produced, during the period from 1858 to 
187S, over 8,000 tons of copper, but are now idle. These mines
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are situated, in each case, on a pair of closely parallel veins cut
ting uralitie diabase that is intrusive in the sedimentary rocks 
of this, the original Huronian area. The veins, with widths vary
ing from a few feet to twenty feet or more, have been traced for 
a length of over a mile and a half. They consist of a gangue of 
quartz, in places with much dolomite, carrying copper sulphides, 
chiefly chalcopvrite, but with much bornite, especially towards 
the surface. A numlier of other copper-bearing veins of some
what similar composition, and often of considerable dimensions, 
have been found at many points in the district north of Lake 
Huron, sometimes cutting diabase, sometimes cutting sedimen
tary beds. Chalcocite occurs on the Mississagi river.

In the Parry Sound district a number of discoveries of copper 
o e have been made. At a point about two miles east of Parry 
Sound a schistose diorite is more or less charged with bornite, 
chalcocite, and chalcopvrite, over a zone about 1,000 feet long 
and 250 feet to 400 feet wide. In places the ore is associated 
with stringers of quartz, but in general it occurs in bunches or 
pockets through the impregnated rock. At another locality in 
the same district, about eight miles south of Parry Sound, a gar
net itérons gneiss is impregnated with copjxjr and iron sulphides, 
over a band about 1,000 feet long and 50 to 75 feet wide.

SILVER.

The known occurrences of silver ores in the Laurentian 
plateau are almost entirely confined to Ontario. As early as 
IS46 veins carrying this metal were found on the shores of Lake 
Superior, in the district about Port Arthur, but at that time, 
copper, rather than silver, was the metal sought, and it was not 
unti' 1800 that silver began to be actively prospected for. From 
this time onwards, until 1903, the Port Arthur district produced 
silver, but in the latter year the production had dwindled to 
10,088 ounces, and the last mine closed down. In the same year, 
1903, the silver-bearing veins of Cobalt, lying about 100 miles 
northeast of Sudbury, were found, and in 1904 over 200,000 
ounces of silver were recovered, while in 1907 the production had 
risen to slightly over 0,000,000 ounces, extracted from 14,788 tons 
of ore. This camp, at the same time, controls the world's mar
ket for cobalt.
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The silver mines of the district in the neighbourhood of 
Port Arthur, while no longer actively worked, were at one time 
the centres of much activity. The ore-bearing veins, in general, 
occupy distinct lines of faulting or Assuring in the sedimentary 
Animikie beds, and cross the associated dikes and sills of diabase. 
The gangue of the veins is largely calciteor dolomite, and barite, 
with a varying amount of quartz. The relative proportions of 
these minerals vary widely, and sometimes much fluorite is 
pw sent. The veins fluctuate in width, more especially in the 
sedimentary rocks, where they often pinch out or seem to dis
appear, though, when searched lor, they are generally found to 
continue downwards.

Through the gangue occur various sulphides, zinc blende, 
galena, iron and cop|>er pyrites, with silver both as argentite and 
in a native state. Those minerals are usually irregularly dis
tributed: sometimes they are very plentiful along streaks, or in 
bunches, while long stretches of vein matter are often free from

The most famous silver mine of the Lake Siqierior region 
was known as the Silver Islet, and was found on an island, some 
00 feet square, lying near Thunder cape. The ore-bearing veins 
of carbonates and quartz traversed a large dike of diabase, cutting 
it along a fault plane. Only where the vein traversed the diabase 
did it carry silver; elsewhere, liesides gangue material, it bore 
only sparingly disseminated galena. The Silver Islet vein varied 
in width from one foot to twenty feet or more, and held various 
compounds of nickel and copper, arsenical and antimonial ores 
of silver, as well as the more ordinary minerals of the other veins 
of the district. The distribution of the native silver and silver 
minerals was irregular; sometimes they formed large masses, and 
in one instance, such a body was over five feet wide and sixty 
feet, or more, deep. When the mine was abandoned in 1884, 
work had been carried on to a depth of 1,1(10 feet, and it is esti
mated that $0,250,000 of silver had been extracted.

The phenomenal silver district of (’ohalt was discovered in 
1000, during the progress of railway construction. Most of the 
veins lie in slightly inclined, lower Huronian greywackes or slates, 
and conglomerates, but they also occur in the sill-like bodies of 
intrusive diabase, and at times in nearby Keewatin schists. The 
veins generally occupy clean-cut, nearly vertical fissures, but
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Larose Mine, Cohalt, Ont.

Vein in La rose Mine, Coball, Ont.
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Kerr Lake Mine, Vohalt, Ont.
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their courses tire often quite irregular, the veins splitting, coales
cing, or dividing into a series of stringers confined to a narrow 
zone. The gangue is largely of caleite carrying native silver, 
argentite, and other silver compounds: smaltite, niecolite, co- 
baltite, native bismuth, etc. The native silver occurs in a variety 
of forms, sometimes in large flakes or sheets a foot or more in 
diameter. In places the silver is intricately mixed with the 
various mineral compounds of cobalt, nickel, and arsenic. In 
some cases the veins are almost void of silver, and are mined for 
their cobalt contents alone. The veins are sometimes quite long, 
as in the case of the main vein of the La Hose mine, which has 
been traced for more than I,Olid feet: usually they are quite nar
row, a vein one foot wide being relatively quite gigantic. From 
one vein on the Trethewev, in an open-cut about 50 feet long 
and 25 feet deep, ore to the approximate value of *200,000 was 
extracted from a vein never more than x" wide.

Besides the original Cobalt district, other silver-bearing 
camps have been found in South Lorrain and at a number of 
points in the region to the westward, as in James township, at 
Bloom lake, and Gowganda lake. In some of these localities, 
besides the more ordinary calcite veins, others of a different char
acter have been discovered. These are of the nature of nplite 
dikes, often containing much calcite, and carrying, besides silver 
and various arsenides and sulphides, considerable quantities of 
galena and hematite.

LEAD.

Veins carrying galena and other sulphides occur on the north 
shore of Lake Superior, where, at one time, they were worked. 
Within recent years mining has been conducted on certain lead 
properties in eastern Ontario, in the belt of Hast ings-Gren ville 
rocks. In the case of one of these mines—the Hollandia mine, 
near Bannockburn, Hastings county—the country rock is a fine
grained mica schist. The lead occurs in a nearly vertical fissure 
with well-defined walls, and traceable for over 1,0(10 feet. Where 
worked the vein varies in thickness between two feet and seven 
feet; but in places is tilled with country rock or divides into 
numerous veinlets. It consists of calcite carrying galena in par
ticles ranging in size from minute grains to others more than a 
foot in diameter. Some marcasite and siderite is present, and 
occasional grains of zinc blende, pyrite, etc.



........... h a evitvKV, < \ n \ i» \<12

ii Nr.

Zinr blende usually accompanied by galena, occurs in work
able deposits at a numlier of points in Queliec and Ontario. The 
Olden or Hichardson mine, in Frontenac county, has been worked 
in recent years. The ore consists of a mixture of zinc blende 
and argentiferous galena. Tin deposit is irregular, and occurs 
in a band of crystalline limestone of the Hastings-! iren ville group. 
Some work has l»een done on zinc deposits at Calumet.

. Zinc blende has Is^en mined at several points in the neigh
bourhood of Hossport, on the north shore of Lake Suj>erior. At 
the Zenith mine the ore consists of irregular bodies of sphalerite 
with associated copper and iron pyrites, lying in greenstones. 
At one point a surface of solid ore 20 feet X lf> feet was exposed. 
The tut* apparently occurs in irregular, lenticular bodies, varying 
in size and lying along the strike of the foliation of the enclosing 
rock, presumably lielonging to the Keewatin.

NICKEL.

Though nickel occurs with the silver ores of the Cobalt dis
trict. the mines, as a rule, are not paid for the nickel contents of 
the ores. The greater part of the production of the metal in 
Canada is derived from the Sudbury nickel-copper ores. In 1907 
the amount of Sudbury ore smelted was 350,076 tons, containing 
10.002 tons of nickel and 7.003 tons of copper, while considerable 
amounts of gold, platinum, and palladium were also recovered.

The Sudbury deposits wore first noticed in 1NÔ0. but did not 
attract attention until Is,S3, during the |»eriod of construction of 
the Canadian Pacific railway, and a year later a railway cutting 
was made through the small hill on which the Murray mine was 
afterwards located. I hiring the first few years the deposits were 
exploited for their copper contents alone, and not until lHHti was 
the presence of nickel determined and the true value of the ores 
made known. The Sudbury mines, and those of New Caledonia, 
now practically supply the whole of the nickel produced in the 
world.

The Sudbury ore deposits, consisting largely of pvrrhotite 
and chalcopyrite, form part of the edge of a great eruptive sheet 
of norite grading into mieropegmatite, and having a length of
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Creighton Mine, Ciinadinn Copper Co., Sudbury dislrivl, Out. 
the largest Nickel Copper Mine in the world.
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t hirty-six miles, with a breadth of sixteen miles. This large igneous 
body, with an estimated thickness of a mile and a quarter, rests in 
a synclinal basin on upturned Huronian and Keewatin strata, 
penetrated by granitic, gneissic, and basic igneous lx»dies. The 
central part of the norite-micropegmatite body is covered by an 
open, synclinal basin of stratified rocks, agglomerates, tuffs, shales, 
and sandstones, so that the ore-liearing norite outcrops as an 
irregular, oval band, varying in width from a little over half 
a mile to slightly more than four miles.

Around the inner margin of the ore-bearing, igneous rock, 
that is, along the upper portion of the sheet-like body, the rock 
is of an acid type, micropegmatite. Passing outwards, the micro- 
pegmatite is found to gradually change to norite, while aliout 
the outer margin, at the lower part of the body, occur the ore 
bodies. There is a complete, though sometimes rather quick 
gradation from norite to ore, so that in places the rock might be 
termed » pvrrhotite norite. While there seems to lie very little 
doubt that the ore bodies are primarily of igneous origin, directly 
derived by some process of segregation from the norite body, 
there is also evidence, at various places, of the former action of 
a more or less active process of redistribution and concentration 
of the metallic minerals.

The ore bodies occur only at the outer margin and in offsets 
of the eruptive body, and for miles along the edge there is no 
important break in the rusty band marking the presence of sul
phides. The presence of the gossan does not, however, always 
indicate the presence of ore deposits of workable size, for, in 
general, the ore bodies are confined to parts along the edge where 
the norite projects outwards, either bay-like, or as a narrow, some
times discontinuous, offset or dike.

The ore bodies in places reach an enormous size; the Creighton 
ore body, for instance, situated on a bav-like projection, forms 
a mass that, towards the surface, measured roughly 150 feet by 
200 feet, and was proved by drilling to extend for at least 400 
feet beneath the surface. The deposits are usually sharply de
fined against the outer edge, except where faulting, etc., may 
have taken place, but on the inner side they gradually change to 
norite.

The second class of deposits, those formed along offshoots 
from the main norite mass, may lie exemplified by the body of the



<ii:OLiKiK AL Hl’HVKV, < A WDAIM

( op|km- ( lin mine. In this mine an ore hotly, irregularly oval 
in e ruse-wet ion. lias I teen followed down wart Is for over 1.000 feet, 
with an average width of 50 feet to 90 feet. and a length of 7b feet 
ft» 200 feet.

The ores consist of pyrrhotite anti ehaleopyrite, ami though 
the fop|H-r sulphide is almost invariably present, ami usually in 
considerable amounts, the pyrrhotite decidedly predominates. 
The two sulphides, as a rule, are commingled in spots, bunches, 
<>r threads, anti sometimes the iron sulphide is comparatively 
free from ehaleopyrite. The nickel of the ores is mainly, if not 
solely, contained in the mineral |>entlntidite. that is usually very 
finely ami evenly distributed. Pyrite is also present, and much 
of it is niekeliferous. A varying amount of gangue, usually of 
the mineral constituents of the norites, is always present.

IKON.

The occurrence of iron ores in the Laurentian region has long 
been known. The bug iron ores in the neighbourhood of Three 
Hivers, on the lower St. Lawrence, in part situated in the Lau
rentian regi« in part on the plains of the St. Lawrence lowlands, 
were report* on as early as ItiSl. The smelting of these ores 
commenced in 1733, and has continued until the present day, about 
11.000 tons of ore being mined and smelted in 190S. Some of 
these bog ore deposits, as in the case of that at Lac à la Tortue, 
grow so rapidly that they form a practically continuous supply 
of ore.

In Ontario, the earliest efforts at mining and smelting of iron 
ores seems to have been in 1N00, in Leeds county. Later, in 1820, 
an attempt was made at Marmora, Hastings county, to treat the 
iron ores of that district, and from that time onwards the smelt
ing and mining of the ores of Hastings and the more easterly 
counties of eastern Ontario, has been intermittently pursued. 
The first successful furnace was at Normandale, which smelted 
the bog ores of Norfolk county, and for a time supplied the On
tario Great Lakes trade. In later years, modern blast furnace 
plants have been erected at a number of points through the 
Province of Ontario, while iron ores have been discovered in dis
tricts scattered over the whole of the pre-Cambrian area of the 
Province. The amount of Ontario ore and none save the bog
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ores are now produeed elsewhere in tIn* Laurentian plateau 
raised and shipjxul in 1(.K)7, amounted to 20.5,295 tons, of which 
three-quarters was derived from the Helen mine, Mivhipieoten 
(list rict.

The iron ores of the Laurentian plateau occur at a numlier 
of horizons, hut the deposits have been found chiefly in the better 
known part of the region contained in the Province of Ontario. 
Iron ores are widely displayed in the Keewatin. and are present 
at many points in the districts underlain by the Hastings-!iren- 
ville group of eastern Ontario, and the adjoining districts of 
(Quebec. The Animikie, or upper Huronian, of the Port Arthur 
district, contains iron ores, and the same is true of the Xastapoka 
formation, the probable equivalent of the Animikie in tin* Vngava 
peninsula. Titaniferous iron ores also occur associated with the 
anorthosite masses of Quebec, and probably these bodies an* the 
source of the immense quantities of titaniferous iron sands found 
along the lower St. Lawrence and the rivers tributary to it on 
the north.

The great iron ore deposits of the Lake Superior iron district, 
south of the lake, occur in the iron ore formation at points where 
the iron has become concentrated by secondary action into large 
masses of comparatively pure ore, sometimes exposed on the sur
face, sometimes only revealed below the banded jaspilite by 
drilling. The iron ore formation occurs in the Keewatin, lower 
and upper Huronian, in these great ranges.

Bodies of iron ore have been discovered in tin* widespread 
Keewatin, west, north, and east of Lake Superior. An especially 
characteristic type is that of the jaspilites as found about Lake 
Nipigon, and farther east in the district about Lake Timugami. 
These deposits, frequently spoken of as the Iron formation, form 
narrow bands often several miles long, lying in and surrounded 
by various schists and greenstones penetrated by granitic and 
igneous bodies. The Iron formation is highly siliceous, often 
banded grey, brown, and dark from tin* presence of magnetite, 
and, to a lesser extent, hematite. At times streaks, lines or 
wider bands are largely of iron ore. The deposits such as these 
have generally been regarded as having had a sedimentary origin.

Another type of iron ore occurring in the Keewatin in Ontario 
is represented in the Atikokan range, about 128 miles west of 
Port Arthur. At this locality, enclosed in a belt of chlorite schists,
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arc* three nearly vertical hands of magnetite, res|>ectively 40 feet, 
10 feet, and 10 feet wide. The hands lie parallel with one another 
within a breadth of less than 250 feet. Considerable iron pyrites 
occurs with the magnetite, enough to necessitate the masting of 
the ore.

The Iron formation of the Moose Mount ainr ange, about twenty- 
five miles north of Sudbun i also closely associated with various 
types of Keewatin schists, and « ir places, cut by granites. The 
Iron formation consists of niagnc tite ores usually interbanded with 
siliceous material, including cherts and phases resembling grey- 
wacke. The richer ore occurs in irregular bodies, often of con
siderable size and comparatively free from quartz, though fre
quently containing hornblende and epidote; while in places com
plete gradations exist between masses of magnetite and of horn
blende. The Atikokan and Moose Mountain ores have been referred 
to the pegmatite type, and are supposed to have been brought 
to or near the surface in magmas and extruded from them much 
as in the case ol pegmatite dikes. The banded material probably 
belongs to the so-called iron ore formation.

The deposit of the Helen mine in tin* Michipicoten district, 
the largest iron ore deposit worked in Ontario, has been described 
as having had an aqueous origin, possibly being of the nature of 
a chemical precipitate. A large amount of iron pyrites is asso
ciated with the ore.

The ore body lies towards one end of a strip of the Helen 
iron , about one and three-quarters mile long by a thou
sand feet wide. The band is surrounded by Keewatin schists, 
rising in hills on all sides but one. The Iron formation, supposed 
to be lying in a closely folded syncline, consists on one side of 
a banded siliceous rock containing siderite and magnetite, and 
on the other, of impure siliceous siderite containing pyrite in 
small crystals, grains, and masses.

The ore body lies in or on the band of impure carbonate, 
and consists chiefly of hematite and limonite in a porous con
cretionary-like state, and much pyrites usually segregated in 
distinct, sharply-defined bodies. At first the iron sulphide oc
curred in isolated, irregular masses of all sizes, up to some con
taining several hundred tons or more of pyrite in a finely granular 
state, mixed with quartz and behaving like unconsolidated sand. 
But as the workings have deepened, the iron pyrites, always
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occurring in the same state, lias been found to greatly increase 
in volume, so that of a horizontal section of the body about one- 
half is iron sulphide.

Throughout eastern Ontario and adjoining portions of Que
bec. in the districts in which the Hastings-Grenville series occurs, 
are numerous deposits of magnetite. Many of these have been 
worked for years, and some are being mined at the present time. 
The deposits, though usually irregular in shape and distribution, 
are often of considerable size. In one instance, at the Mayo mine, 
Hastings county, the ore has been worked from an open pit 1,100 
feet long by 2*20 feet broad, while a drill hole xvas sunk 140 feet 
without passing out of ore.

In many cases the ore bodies lie along the contact of crys
talline limestone and granitic or other igneous bodies. At times 
considerable pyrite is present, necessitating the cobbing of the 
ore. The general conclusion is that the ores ait» of contact meta- 
morphic origin. Other iron ore deposits of the Hastings-Grenville 
districts lie within bodies of basic igneous rocks, are character
istically irregular in their occurrence, and doubtless are of direct 
igneous origin. Somewhat related in type art» the masses of 
highly titaniferous magnetites so often associated with the various 
anorthosite bodies occurring throughout the eastern part of the 
Laurentian plateau. In size these titaniferous ore bodies van 
widely, sometimes reaching large dimensions.

The gently dipping beds of the Animikie, in the Port Arthur 
region, sometimes contain iron ores probably of sedimentary origin. 
At boon lake, about txventy-six miles east of Port Arthur, the form
ation contains txvo iron-bearing horizons separated by a zone of «lark 
slates. The upper of the iron horizons is 200 feet to 250 feet 
thick, and is composed of chertv iron carbonate. A common 
phase of this horizon is a banded rock composed of alternating 
layers of iron oxide or partly altered carbonates, and cherts of 
various shades and colour. The lower iron horizon, between 50 
feet and 00 feet thick, is distinguished from the upper by the 
presence of small granules embedded in carbonate material or 
in a greenish or dark greyish matrix. In places the rock is re
placed by hematite and limonite, thus giving rise to ore bodies.

The Nastapoka group, found along the east coast of Hudson 
bay, is composed of usually gently dipping beds of sedimentary 
rocks several thousands of feet thick. Towards the middle of the
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series, and exposed at many points, are siliceous, iron-bearing 
beds; the upper of these beds, in places, hold ankerite or various 
carbonates, while the lower ones are banded and composed of 
layers of red and grey quartz impregnated with ami alternating 
with seams and layers of magnetite and hematite. Bodies of low 
grade ores, resembling these and associated with similar strata, 
occur towards the centre of the Vngava peninsula, and perhaps 
west of Hudson bay. about Great Bear and Great Slave lakes.

SULPHUR.

The mining of iron pyrites for the production of sulphuric 
acid is becoming an industry of increasing importance in Ontario. 
During 1907. over 15,000 tons of pyrites were raised from various 
deposits in eastern Ontario, at the Helen iron mine, at .lames lake 
in the district of Nipissing, and from several deposits in western 
Ontario.

In eastern Ontario the sulphides .generally occur in lense-like 
bodies, often in schists or gneisses, or within basic igneous bodies, 
or along their contacts with older strata. The occurrence of the 
iron pyrites at the Helen mine has already been referred to under 
the heading of iron. Near Missinaibi, large deposits, perhaps the 
largest known in Ontario, lie in Keewatin schists. The bodies 
consist of pyrite, often with considerable quartz, and in shape 
are generally elongated, with widths varying from a few feet to 
250 feet. A number of pyrite deposits of notable size occur 
in the Keewatin rocks of western Ontario, and there, as elsewhere 
in the Province, often occur in the neighbourhood of iron ore 
deposits.

ARSKNIC.

In 1907, in Ontario, 54N\ tons of arsenic were produced, 
mostly from the ores of the Cobalt district, but some also from 
the mispickel ores of the Deloro mine in eastern Ontario, already 
described under the heading of gold. Mispickel deposits occur 
at a number of points in eastern Ontario, and elsewhere in the 
Province, as at the Big Dan mine on Net lake, near Lake Timagami. 
At this place, the mispickel is gold-bearing, and is accompanied by 
pyrite and chalcopyrite. The ore occurs in nearly solid bodies, 
distributed through Keewatin schists over a zone perhaps a third 
of a mile long, and varying in width up to a hundred yards.
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COBALT.

Cobalt is obtained from the Cobalt silver ores; but figures 
for the amount of the element recovered arc not available. The 
mines receive but little compensation for the metal, except when 
sorted to bring the cobalt content up to a certain grade, and. 
indeed, the actual cobalt contents of the ores produced in 1N07 
was much above the world's annual consumption.

The known workable deposits of mica in the Laurentian 
plateau are largely confined to three district* in eastern Ontario, 
and the neighbouring portions of (Quebec. In Ijuebec, one con
siderable district lies north of the Ottawa river, along the lower 
portions of the Lièvre and Gatineau rivers. The remaining two 
districts are situated in Ontario, one about the lower Kideau 
lakes south and west of Perth, and the other extending from 
Sydenham to the vicinity of Sharbot lake. In 1907 the amount 
of mica produced was about 770 tons.

Of the two varieties of mica that have been mined, muscovite 
ami phlogopite, the latter is the one now chiefly produced. The 
muscovite variety occurs entirely in pegmatite dikes, such as the 
.">() foot one at the Villeneuve mine twenty miles north of Buck
ingham, on the lower Ottawa. The mica often occurs in large 
masses, and one crystal from the above mine weighed 2S1 pounds 
and measured across the bice .10" X 22*. Another noted 
locality for muscovite was the Maisonneuve mine, in Herthier 
county. In these pegmatite deposits the mica sometimes occurs 
in isolated crystals, or sometimes in accumulations near the walls 
of the ilikes cutting the gneisses, etc., of the Grenville series and 
the associate! 1 igneous bodies.

The phlogopite mica, commonly accompanied by apatite, 
lies in vein-like bodies lying parallel to the plane of foliation 
of the surrounding gneissie rocks, or cutting these planes 
transversely. Pyroxene and calcite form the gangue. The veins 
sometimes exhibit a banded or zonal structure, with bands of 
nearly pure pyroxene, frequently accompanied by mica or apatite. 
Sometimes the calcite gangue, with varying amounts of the other 
minerals, occupies nearly the whole vein, or may occur towards
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the central part, or at one side. The phlogopite frequently forms 
large aggregates or crystals, at times occurring in pockets, or fol
lowing the contact of the vein, or lying in or next a zone of ealcite. 
The crystals of mica and apatite sometimes attain colossal dimen
sions. In the mine near Sydenham crystals of mica up to 9 feet 
in diameter have lieen found. The country rock adjoining the 
vein is often pyroxenized. forming the so-called pyroxenite rock 
characteristic of many of the occurrences.

URAPH1TE.

Mining for graphite in Canada commenced in 1X47. near 
(irenville, and has since 1 >een pursued with a varying degree of 
success. In 1907. the production of graphite in Canada was all 
from districts occupied by the 11 astings-tîrenville series in eastern 
Ontario and adjoining portions of Quebec, and amounted to about 
5K0 tons, while the production for 190X was probably less than 
half this amount.

The most important graphite-bearing districts lie in the 
counties of Labelle, Argenteuil, and Ottawa, in Quebec; and in 
Ontario in the counties of Lanark, Leeds, Frontenac, and Adding
ton. All these districts are situated within the region of the 
Hastings-! Iren ville series. The graphite deposits are largely 
confined to the bodies of crystalline limestone and associated 
quartzites and gneisses, the latter lieing often rusty weathering, 
silliinanité gneisses, (iraphite deposits have also been found 
within bodies of the various tyjies of igneous rocks that are so 
common throughout the region. In many cases it has been noticed 
that the graphite deposits are richer in the neighbourhood of such 
intrusive bodies.

The graphite occurs in three general ways, of which the first 
to lie mentioned is, from an economic standpoint, the most impor
tant. The mineral frequently occurs in small, scaly particles 
disseminated through bands or beds of gneiss, quartzite, etc. 
In such cases, the graphite is often largely confined to particular 
bands, layers or veins, varying in thickness from 1 foot to 
30 feet or more, and these bands alternate with others contain
ing comparatively little of the mineral. Such bands or layers 
of graphite-hearing rock, frequently carry ten to fifteen per cent 
of the mineral, while the amount sometimes rises to thirty or forty 
per cent, and the ruck may appear quite black.
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In the ease of the second class of deposits, the graphite 
occurs in a fibrous or laminated form, tilling veins that commonly 
are confined to igneous rocks or occur in their immediate vicinity. 
These veins are usually narrow, irregular, and discontinuous, ami 
vary in thickness from a mere thread to eighteen inches or more.

In the graphite deposits of the third class, the mineral forms 
numerous but scattered, irregular, vein-like or lenticular masses 
of small size, usually lying in crystalline limestone. Sometimes 
the graphite occurs in small, spheroidal masses with a radiating 
structure, lying in limestone. It has also been found as a consti 
tuent of pegmatites cutting the (îrenville.

LIGNITE ANI) GYPSUM.

Thin seams of lignite are fourni along some of the northern 
rivers, and beds of gypsum occur in the Devonian area lying 
within the Palaeozoic basin south of Hudson and James bays.

CORUNDUM.

Corundum was discovered in 1890, and since that time lias 
been shown to occur at intervals over a belt about seventy-five 
miles long stretching through Haliburton, Hastings, and Renfrew 
counties, as well as in several isolated areas in the same region. 
The mineral is, in general, associated with various types of 
alkali syenites, nepheline syenites,corundum syenites, anorthosites, 
etc., that occur both in large and small bodies cutting members 
of the Hastings-Grenville series.

Corundum is now mined at several places, and in 1907, 2,683 
tons were produced. The Craig mine, in Renfrew county, is one 
of the chief producers. At this locality, the corundum occurs in a 
foliated, nepheline syenite. The mineral is scattered through 
layers varying in thickness from a few inches to more than twenty 
feet, with intervening barren bands. The corundum is irregularly 
distributed through the individual ore-bearing bands, in crystals 
of all sizes up to sixty pounds in weight.

APATITE.

The apatite deposits of the districts bordering the lower 
Ottawa on the Quebec side were, at one time, actively mined;
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hut at present the industry has almost ceased, except as a by
product of the mica mines. The apatite deposits in general are 
associated with those of mica in the same districts, occurring 
under the same conditions and in the same veins, so that in some 
fuses the dumps of the apatite mines have lieen worked over for 
their mica contents, and mines formerly worked for apatite are 
now operated for mica.

FKLDSPAIt.

In 1907, potash feldspar, to the amount of 12,328 tons, was 
recovered in Frontenac county at several localities, from large 
coarse |w*gmatitc dikes cutting gneisses, etc. The pure feldspar 
crystals may attain the dimensions of a small house, and the 
quartz grains, also pure, ten or more feet in diameter.

TALC.

Near Madoc, Hastings county, considerable deposits of talc 
associated with certain serpentine bodies are being worked, and 
in 1907 yielded 1,870 tons.

HUILDINU AND ORNAMENTAL STONES.

Throughout the Laurent inn plateau are numerous bodies 
of stone suitable for structural and ornamental pur|mses, and 
quarries have been opened at many points in the southern part 
of the area. Massive igneous rocks, granites, syenites, diorites. 
anorthosites, etc., are available for both building and ornamental 
purposes; while various kinds of marble, often handsomely marked 
with ser|K»ntine. etc., as well as lier blue sodalite, occur in 
central Ontario, and are eminently suitable for ornamental pur
poses.

8
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CHAPTER V.

THE ARCTIC ARCHIPELAGO.

GEOLOGY.

The Arctic archipelago, with an area of above 500.000 square 
miles, lies lietween the 125th meridian on the west. and Baffin 
bay and Davis strait on the east. It extends north from the 
north side of Hudson bay and Hudson strait to K5° X. latitude, 
a distance of about 1.500 miles, while along the 70th parallel 
it has a width of over 1,500 miles. The archipelago includes 
at least twenty islands having areas of over 500 square miles, of 
which. Baffin island, 211,000 square miles, Ellesmere island, 70,000 
square miles, and Victoria island. 74.000 square miles, aie the 
largest.

Though the interiors of the islands are virtually unknown, 
and even their coast lines imperfectly explored, yet their broad 
physical and geological features have been lirlv definitely deter
mined. In a general way, the elevated c itry already described 
as forming an eastern rim to the Laurent i highlands is continued 
northward through the eastern At islands. The eastern 
coast of Baffin island is generally h the land rising quickly to 
elevations of 1,000 feet or more, after which the upward slope 
to the interior tableland is more gentle. In the south, the general 
elevation of the tableland ranges from 2,000 feet to 5,000 feet, 
while northward, it increases to about 5,(MM) feet, with hills rising 
perhaps 1,0JO or 2,000 feet higher. Still farther north the general 
elevation sinks to perhaps 5.000 feet, and so continues into 
North Devon and on into Ellesmere island, where, however, peaks 
sometimes rise as high as 5,000 feet.

The western portion of Baffin island has a general elevation 
of about 1,000 feet. In the islands lying west of Baffin island, 
and south of Barrow strait, Melville sound, and McViure strait, 
the same general elevation continues in the case of the more 
easterly islands, but sinks to 500 feet or less on Victoria island.
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It rises again in Banks island, the most westerly of the Arctic 
islands, to 1,000 feet, and there considerable areas have elevations 
of et or over. The islands lying north of Melville sound,
the Parry and Sverdrup groups, are comparatively low, with gene
ral elevations in the interior of 1,000 feet or less, though the 
eastern members of the Sverdrup islands are high, like the adjoin
ing Ellesmere island.

The physical features of the Arctic islands are reflected in 
the geology of the region. The elevated districts of the large 
eastern islands arc largely underlain by pre-Cambrian formations 
resembling those of the Vngava }>eninsula. Pre-Cambrian strata 
occupy the greater part of Baffin island and extend northward, 
but not continuously, through North Devon and Ellesmere islands. 
The lower, western portion of Baffin island and the islands to the 
west and northwest are floored with usually flat-lying or gently 
flipping Pahvozoic measures, while the northward lying Sverdrup 
islands and portions of Ellesmere island are occupied by Mesozoic 
strata of the Triassic period.

The northwestern portion of Baffin island, and the 
to the west, including Victoria island and part of Banks island, 
are occupied by Ordovician and Silurian strata, chiefly limestones 
and dolomites with, sometimes, sandstones and shales. The 
Ordovician measures are largely confined to Hudson strait, and 
the northern shores of Hudson bay, while the Silurian measures 
are more fully developed farther north. The lower members of 
the Ordovician have been generally ascribed to theGalena-Trenton, 
a formation found also on the southeastern shores of Hudson bay 
and in Manitoba. Paleozoic strata older than the Ordovician 
are known to occur at only one locality in the Arctic region, on 
the east coast of Ellesmere island, fronting on Smith sound, 
where Cambrian measures underlie the Ordovician.

The Silurian limestones on Banks island are overlain by 
Devonian beds, in their turn covered by Carboniferous strata. 
On North 'Devon island, and in the southern portion of Ellesmere 
island, the Silurian lieds are conformably overlain by Devonian 
strata ; one section on Ellesmere island indicating a volume of about 
8,000 feet, representing beds ranging in age from middle Silurian 
to up|ier Devonian.

The Devonian measures extend westward into the Parry 
group, although these islands are mainly occupied by Carbon-
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iferous measures eonformahly succeeding the Devonian strata. 
The lower portion of the Carboniferous consists largely of sand
stones, with important seams of coal, while the upper part is 
composed of limestones, etc. The Sverdrup islands, to the north, 
are chiefly occupied by Triassic sediments, with, in the interior, 
volcanic rocks. These measures also occur on Ellesmere island. 
Lignite-bearing Tertiary beds have been " ‘ occupying low-
lying areas at a number of points in the Arctic region, on Baffin 
and Ellesmere < and elsewhere.

The Paheozoic strata of the Arctic basin were evidently 
formed in a sea that, advancing southward, flooded a depressed 
area, now marked by Hudson bay and the surrounding lower 
lands. This sea, perhaps at first confined to the far north, seems, 
in mid-Ordovician times, to have been greatly extended and to 
have reached Manitoba. Possibly in Ordovician times, but more 
probably in later Silurian or Devonian periods, the Paheozoic 
basin may also have extended south of James bay, across the 
Laurentian uplands, to the region of the Great lakes.

The southern extension of the Arctic Paheozoic sea is indi
cated by the measures of this system occupying the low-lving 
country bordering Hudson and James bays, from the mouth of 
the Churchill river in the west to the foot of James bay in the 
east, a distance of about 750 miles. The area thus occupied, 
though generally comparatively narrow, reaches southwest of 
James bay to within 125 miles of Lake Superior. Towards the 
west, Ordovician limestones appear on the shore of Hudson bay, 
but farther east these are succeeded by Silurian limestones and 
shales, that in places probably rest directly on the pre-Cambrian. 
South and west of James bay the Silurian is covered by Devonian 
strata, limestones, dolomites, etc., with beds of gypsum. South
ward of the Devonian area the Silurian measures outcrop in places, 
while in others the Ordovician beds form the southern, outer 
border of the Paheozoic basin.

13
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ECONOMIC MIN EU ALS.

There is hut a slender fund « if information hearing directly 
upon the occurrence of economic minerals in the Arctic region. 
Cold has been reported to occur at the head of Wagner inlet. 
Specimens of native copper have been brought hack from Baffin 
island. Mica is mined in a small way on the north side of Hudson 
strait. This mineral also occurs in quantities on Cumberland 
sound. Lignite occurs in the Tertiary beds of the northern and 
eastern shores of Baffin island, as well as on Bylot island. Thin 
seams of a good quality of bituminous coal occur in the Carbon
iferous measures of the islands north of Lancaster sound.
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CHARTER VI.

THE INTERIOR CONTINENTAL PLAIN.

GKOLOGY.

The Interior Continental plain embraces a large tract of com
paratively level, rolling country lying between the Laurentian 
Plateau region on the cast, and the Cordilleran Mountain system 
on the west. Along the 40th parallel, here constituting the 
southern boundary of Canada, the plain has a width of about 
N00 miles, but it is reduced to less than 400 miles on the 50th 
parallel, and may be said to terminate on the shores of (Ireat 
Bear lake, on the 05th parallel.

The southern portion of this region includes the wide prairie 
country of western Canada, extending, in Alberta, nearly 400 
miles north of the International Boundary, and including an area 
of above 150,000 square miles of open grass land, bordered on 
the north by a strip of mixed prairie and woodland. To the 
north the country, except locally, is at first wooded, but farther 
north is occupied by gradually thinning forests.

The whole of the Interior plain, save a very narrow strip of 
about 12,000 square miles in southern Alberta and Saskatchewan, 
drains northward to the Arctic ocean or eastward to Hudson bay, 
and the general slope of the land is, therefore, eastward or north
eastward from the Rocky mountains to the edge of the Lauren
tian plateau. A line drawn from the base of the mountains near 
the 40th parallel to Lake Winnipeg, shows an average descent 
of over five feet to the mile, fully accounting for the rapid courses 
of the rivers of the region and their often marked valleys.

There are in the area south of the 54th ’ two lines of
escarpment or more abrupt slopes, which divide this portion of 
the plains into three parts The first, or lower prairie level, is 
that of the Red River valley and the Winnipeg system of lakes. 
Its average elevation is about 800 feet above the sea, and to the 
south of Lake Winnipeg it comprises some 7,000 square miles of
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prairie land, updating to the eye absolutely flat, although rising 
uniformly to the east and west. The plain is hounded on the west 
by the Manitoba escarpment, a remarkable series of highlands, 
extending over .‘too miles northwest from the International 
Boundary. The summits of this escarpment, broken through by 
wide valleys cut by the eastward flowing rivers, rise from 500 to 
1,000 feet, in places more, above the low plain to the east, once 
the bed of the glacial bake Agassiz.

From the Manitoba escarpment, the second prairie level 
stretches westward for 250 miles to a second escarpment, the 
Missouri coteau, that extends to the northwest, nearly 
to the first escarpment. The second prairie level has an average 
elevation of about 1,000 feet, and its surface is diversified by 
gentle undulations and low hills rising a few hundred feet above 
the general level, while the river valleys are often deeply cut 
and wide.

The Missouri côteau, with a fairly abrupt rise of 200 feet to 
500 feet, forms the eastern boundary of the third prairie level, 
that stretches to the foot of the Rocky mountains. The third 
level has a general elevation of 2.000 feet to 2,500 feet along its 
eastern margin, but rises to over 4.000 feet along tin- borders of 
the mountains in the west. The surface of the plain is much more 
irregular than the last, with table-lands, like the Cypress lulls 
and Wood mountain, rising 1.000 to 2.000 feet above the general 
level, and representing the outlying remnants «if a once higher 
plain, since largely destroyed by erosion.

The region of the Interior Continental plain has had a com
paratively peaceful history since early geological times, having 
been left almost undisturbed by mountain building processes or 
by the intrusion of igneous bodies, ami affected only by conti
nental movements. The country is largely mantled by su|>er- 
fieial deposits of soil, etc., concealing, over wide areas, the under
lying, gently dipping, very broadly folded, stratified beds, that 
in their tiirn, doubtless rest on the westward extension of the 
rocks of the Laurentian plateau.

Along the eastern margin of the plains, strata of Paheozoic 
age rest directly on the pre-Cambrian formations. On the west
ern shores of Lake Winnipeg, and to the south «if this body of 
water, Ordovician measures outcrop. Westwards these are 
overlain by Silurian lieds, in turn covered by Devonian strata
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that outcrop to the foot of the Manitoba escarpment, where the 
Paleozoic measures are overlap|>ed by the much younger Creta
ceous sediments that stretch westward to the Rocky mountains, 
and northwestward for over 1,200 miles. Overlying the Creta
ceous beds are others of Tertiary age, occurring in the neighbour
hood of the International Boundary, and occupying, in Alberta, 
a very large area south of the 56th parallel.

The Ordovician measures about Lake Winnipeg consist of 
sandstones overlain by magnesian limestones, with higher beds 
of shale and limestone. In age the rocks appear to range from 
mid-Ordovician to upper Ordovician. They occupy a band of 
varying width stretching northward from the International Boun
dary, through Lake Winnipeg, and thence northwestwards for 
many miles. On the eastern side they rest directly on the pre- 
Cambrian rocks, while their western edge is formed by the con
formably overlying Silurian, or the overlapping Devonian or 
Cretaceous.

The Silurian consists largely of flat-lying magnesian limestones 
and dolomites, holding fossils of Niagara and Guelph age. These 
beds, for the most part, are overlain conformably by others of 
Devonian age, consisting largely of limestones and shales. It 
is not certain, however, that either the highest or lowest Devonian 
beds are present. The measures of this system appear from 
beneath the Manitoba escarpment of Cretaceous strata that in 
some places, however, repose directly on the Silurian, concealing 
the Devonian from view. Farther northwest the Devonian beds 
again emerge, resting along their eastern margin on the pre-Cam
brian, and north of the latitude of Athabaska lake occupying an 
immense area stretching northward to Great Bear lake and down 
the Mackenzie valley. The measures of this great northern area, 
lying in gentle folds, consist of almost 2,000 feet of limestones and 
dolomites with some quartzites, succeeded by several hundred feet 
of shales and shaly limestone. The lowest beds of this region are 
possibly of Silurian age, while the upper division corresponds to 
the Hamilton, and perhaps to the highest Devonian of all.

The flat-lying Raheozoic measures outcropping from beneath 
the Cretaceous beds along their eastern border probably extend 
everywhere beneath the younger rocks of the ' §, for they again
appear in the west amongst the faulted and folded strata of the 
Rocky mountains. This mountain range was not elevated until

4
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Tertiary times, and before this period the area of at least the 
eastern portion of the Rockies was part of the central, level region, 
submerged beneath the interior sea in which formed the Paheozoie 
measures of Manitoba, in the west, however, the invasion of 
the Paheozoie seas appears to have taken place earlier, and to 
have lasted longer than in the east, for in the Rocky mountains 
the stratified measures range in age from the late pre-Cambrian 
to high in the Carboniferous. Since there appears to be such 
an intimate connexion between the geological history of the 
strata ol the Rocky Mountain front and the measures of the 
interior plains, the geology of this mountain range will be described 
conjointly with that of the plains.

In the mountains of southern British Columbia, and adjoining 
portions of Alberta, occurs a great group of sediments, with a total 
thickness of over 20.000 feet, largely of quartzites and argillites. 
These measures are of pre-Cambrian age. apparently deposited 
in an early sea that continued to exist through Paheozoie 
times. North of the main line of the Canadian Pacific railway, 
within the Rocky mountains, a conformable series of over 15.000 
feet of fossiliferous strata, largely limestones and shales, repre
sents nearly the whole of the Cambrian system and is directly 
overlain by Ordovician beds. Along the Bow River pass, the 
Ordovician measures aie conformably succeeded by over 1,000 
feet of quartzites and limestones of Silurian age. Above the 
Silurian beds an* several thousand feet of Devonian measures, 
chiefly limestones and shales, while these an* overlain by 5,000 
feet to 7.000 feet of Carboniferous beds, divisible into four groups 
at the bottom limestones, then shales, then limestones, and, at tla- 
top. a series of sandstones and shales.

This great section of Palaeozoic measures, some 25.000 feet 
in all. and the underlying great thickness of pre-Cambrian sedi
ments. appears to be represented, though variously modified both 
as regards Volume and lithological character, throughout the 
whole length of the Rocky Mountain range. Not only is the total 
thickness much greater than in the ease of the eastern represen
tatives in Manitoba, but lower and higher divisions lacking in the 
east are present in the west. At tlu* close of the Palaeozoic era. 
most of the region of the Interior plains was withdrawn from the 
sea. and was not again invaded by it until upper Cretaceous times. 
But in places, at least. the western portions of this region and the
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site of the* Rocky mountains towards the south was at least thrice 
again a region of deposit ion : first in Triassie times; secondly in.lu ras- 
sic times when the l'emie shales were formed; and thirdly, when 
in early Cretaceous times the coal-hearing, Kootanie group of 
shales, sandstones and conglomerates, in places o.OOO feet thick, 
wen1 laid down. It does not appear that either the Ferme or 
the Kootanie extends far east beneath the overlapping Cretaceous 
lieds, for. followed eastward to where the last exposures air seen, 
they are found to continuously and rapidly decrease in thickness.

Thus it seems not unlikely that the Interior plain had emerged 
from the sea before the close of the Faheozoic era. The region 
was doubtless subjected to erosion, probably sweeping away 
considerable volumes of strata, yet the process seems to have 
lieen such as to preserve the original plain-like surface of deposi
tion. In upper Cretaceous times, when detrital beds again 
formed in the region, they were received upon a nearly flat surface, 
so that now there is no marked structural unconformity between 
the overlying and underlying series. Though lower Cretaceous 
strata are present in the west, in the east the oldest division of 
this system is of upper Cretaceous age, and is represented by the 
Dakota sandstone, that varies in thickness from a few feet to 
several hundred, and outcrops along the Manitoba escarpment. 
Farther north, in Alberta and elsewhere, the formation is repre
sented by the tar sands, consisting of rather homogeneous sands 
cemented by a tarry substance. These beds ait* also paralleled 
in the Rocky mountains, but by coarser material of greatly in
creased thickness. The Dakota sandstones seem to be largely, 
if not entirely, of freshwater origin, and probably were deposited 
mainly through the agency of rivers. Though only exposed about 
the borders of the great Cretaceous basin, they doubtless extend 
continuously beneath the younger beds of the plains region.

During the succeeding, or Colorado period, the region of 
the plains was invaded by a sea reaching from the Arctic in the 
north to the (îulf of Mexico in the south. In this mediterranean 
sea were deposited dark shales, followed by calcareous shales and 
shaly limestone, that, along the Manitoba escarpment, increase 
in thickness northwards to a maximum of about 700 feet. In 
northern Alberta these measures seem to be represented by several 
thousand feet of sandstones and shales that, traced westwards 
into the mountains, become coarser and more arenaceous as they
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approach tin* site of the old sea coast. South, near the Inter
national Boundary, the lieds are, in part, represented by tuffs 
and volcanic agglon erates.

I he marine conditions of the Colorado period continued 
into the succeeding Montana period, and, in places, perhaps, 
held throughout this division of Cretaceous time. In the east 
the beds of this series are represented by a group of shales cap|K»d 
by sandstones of a shoaling sea. These marine lieds ave, perhaps, 
also represented in the far north, but over a wide region commen
cing about the latitude of Hdnionton and extending to and 
lievond the International Boundary, the country during a part of 
Colorado time was in a fluctuating state, so that brackish and 
freshwater deposits, with seams of lignite, were formed, and 
finally were succeeded by true marine deposits. The non-marine 
beds, the Belly River group, have been brought to light by a 
broad, anticlinal fold. They consist chiefly of clays and sand
stones forming an immense lense, thick in the centre but wedging 
out east and west. They are underlain by marine shales and 
sandstones, and overlain by similar beds passing up into more 
arenaceous measures.

The shallowing sens at the close of the Montana seem to 
have forecasted a general withdrawal of the marine waters, and 
the inauguration of freshwater conditions over a large part of 
the plains region during the time of deposition of the succeeding 
Laramie group. These measures occupy a large area in Alberta, 
south of Lesser Slave lake, and, as shown by erosion remnants, 
were once continuous eastward into Manitoba. The Laramie beds 
in Canada succeed one another conformably, and apparently were 
continuously formed during late Cretaceous and early Tertiary 
times, bridging the gap elsewhere found between the two systems. 
The Laramie group is very variable in thickness, and may lie 
divided into two portions, a lower one, named the Hdnionton, 
and an uppyr one. called the Baskapoo. The Hdnionton consists 
largely of argillaceous measures and is coal-bearing. The l'aska- 
poo is much more arenaceous in character, has a thickness of 
above fl.UOO fwt, and is considered to lx* of early Koeene age.

Towards the close of the Laramie, in early Tertiary times, 
the western margin of the then interior plain-like region was

eted to tremendous earth movements, whereby the Rocky 
mountains were formed. The strata, traversed by immense dis-66
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locations, were tilted and shoved upwards and eastwards over 
one another, sometimes for miles. Eastward of the main range, 
the effects of this mountain building epoch gradually disappear 
in a senes of lower, and lower wave-like ridges: but far eastward 
the disturbances were still felt, and during this interval the In
terior plains appear to have been subjected to erosion.

After the mountain building epoch of Tertiary times the 
Interior plains again became a region of deposition. The Cypress 
hills and Wood mountain are formed of argillaceous strata and 
sandstones overlain by beds of water-worn pebbles with lenses 
of sand. These measures, formed in Oligocène times, were ap
parently deposited by detrital-laden, eastward flowing rivers. 
Probably the present areas are but remnants of a once widely 
extending tract of beds of similar origin, since destroyed by the 
processes of erosion that commenced in Tertian*times and have 
continued to the present day.
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ECONOMIC MINERALS.

The great areas of farming and ranching land of the Interior 
|)lain are markedly deficient in metallic mineral wealth, as might 
l e expected, since they are underlain with a thick blanket of 
almost undisturbed Cretaceous and Tertian* sediments. Gold 
dredging is earned on in the sands and gravels of the North 
Saskatchewan river, below Edmonton ; gypsum is mined from 
the Devonian of Manitoba; salt occurs in Manitoba and in the 
lower Athabaska: but with the exception of those and materials 
used in cement, clay manufactures, and building trades, the min
eral production is almost entirely confined to fuels, which, how
ever, are very important.

COAL.

Lignite occurs within two horizons of the gently undulating 
Cretaceous and Tertiary measures of the plains. These horizons 
are the Belly River, of upper Cretaceous age, and the Edmonton, 
belonging to the Tertiary. The coal-bearing horizons underlie 
almost the whole oi Alberta south of latitude 55° \\, and extend 
some distance» westward into Saskatchewan. In southern Saskatch
ewan lignite-bearing beds of Tertiary age form the elevated 
plateaus of the Cypress hills and Wood mountain. The same 
Tertiary beds form Turtle mountain in Manitoba.

The Belly River formation outcrops over a great curving 
band. 125 miles broad at the International Boundary and stretch
ing northwards for 500 miles, partly in Alberta, partly in Sas
katchewan.. North of the Red Deer river, a tributary of the 
South Saskatchewan, the lignite beds have not been found, or 
occur but sparingly; but in the south they outcrop at many 
points, in places, as along the Saskatchewan, in seams IS feet 
thick: while at I^ethliridge and Tal er, about 550.000 tons of a 
somewhat high grade lignite are annually produced from seams 
of the Belly River measures. The lignite beds worked are in 
the neighbourhood of five feet thick.
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The coal-hearing Kdmonton formation, of Tertiary age. 
with the overlying I’as ka poo. occupies an immense hasin. gradually 
widening towards the north and reaching from the International 
Boundary almost to Lesser Slave lake. Coal seams outcrop in 
the Kdmonton on both sides of the area of younger Paskapoo, 
lying basin-like in the centre of the Tertiary area. The lignites 
have been found outcropping as far north as Kdmonton. the

Plate LV1.

Gas Well, Dunmore, Alta.

principal mining centre of this coal horizon. In this district, 
in 1907, over 100.000 tons of lignite were produced, chiefly from 
one seam that varies in thickness from five to fifteen feet. This 
lignite seam in places outcrops at the surface, while at other places 
it lies at depths of 100 to 200 feet.

In Saskatchewan, lignite seams outcrop on the borders of 
the areas of Tertiary beds that there form elevated districts, 
apparently representing erosion remnants of a once continuous 
covering. The Tertiary coal horizons of these areas have been 
correlated with the Kdmonton of the west. In one of these areas, 
all situated in the south towards the International Boundary in 
the Cypress hills, a 4 foot seam has been mined. Farther east.
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at Wood mountain, two seams are known to occur, respectively 
(j feet and N feet thick. In Manitoba, it has Ween claimed 
that the Tertiary area of Turtle mountain also contains coal.

NATURAL GAS AND PETROLEUM.

Natural gas has been in northern Alberta along the
Athabaska. In the south, near Medicine Hat, at several wells 
drilled to a depth of 1.000 feet,gas was found in the Niobrara, and 
yielded, in the case of one well, at the rate of 1,500,000 cubic 
feet per day. Recently a well 1,900 feet «loop on Bow island 
struck a rich gas vein.

Along the Athabaska, in northern Alberta, the basal member 
of the Cretaceous is known as the tar sands, a formation saturated 
with great quantities of bituminous matter. There is thus 
evidence of the probable existence of a petroleum field in the north. 
Oil seepages also occur in southwestern Alberta. The oil or gas 
possibilities of the lower Cretaceous measures where capped by 
the upper members, but not so deeply as to be beyond commercial 
accessibility, may be considered to be exceptionally good.

4
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CHAPTER VII.

THE CORDILLERAN REGION.

GEOLOGY.

The Cordilleran region in Canada embraces the mountainous 
country bordering the Pacific coast, and having an average widtli 
of over 400 miles. It is but a portion of a great mountain system 
that, commencing in the south and extending northwesterly, 
occupies nearly the whole of Mexico, and stretches along the 
Pacific border of the continent through the United States and 
Canada into Alaska. In Canada, the region includes all of British 
Columbia, parts of western Alberta, the whole of Yukon Territory, 
and a large tract in the adjacent western portion of the North 
West Territories, an area in all of approximately 600,000 square 
miles.

The western mountain region of Canada, when viewed in 
detail, appears as a complex assemblage of mountain groups 
and elevated tracts apparently prohibiting an orderly description. 
But the presence of several broadly developed, though not always 
clearly defined structural elements permits the drawing of a gene
ralized picture. Along the eastern front of the Cordilleras, the 
Rocky mountains, with many peaks in the south rising to heights 
of about 11,000 feet or i?,000 feet, form a fairly definite range, 
extending from the International Boundary northwestward to 
the Liard river, a distance of about 850 miles. The range is bound
ed on the west by a deep, nearly continuous depression, composed of 
a series of valleys occupied in the south by the headwaters of the 
Columbia and Fraser rivers, which empty into the Pacific, and in 
the north by the tributaries of the eastward flowing Peace and 
Liard rivers.

North of the Liard river, the mountainous country projects 
eastwards for a hundred miles or so, and, designated as the Mac
kenzie system, continues northwards, occupying a large, almost 
unknown territory some three hundred miles wide between the
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valleys <if the Mackenzie and Yukon rivers. Fast of the Mackenzie 
system, whose highest |ieaks probably do not exceed 7.000 feet 
in height, a second projection of the mountains forms the Franklin 
range, bordering the Mackenzie valley on the east between latitudes 
(id0 X. and (i(i° X. The highest points of the Franklin mountains 
probably do not reach much above 5,000 feet, and the mountains, 
dying away to the northward, ait* succeeded by a great stretch 
of plain that reaches to the Arctic ocean on both sides of the 
Mackenzie river.

Along the Pacific border, the Toast range forms a definite 
mountain range, rising steeply from the ocean to heights of 
K.000 feet to 9,000 feet. though broken by numerous, deep, trans
verse valleys occupied by rivers draining the interior of British 
Columbia. Westward of the mainland, the mountains of Van
couver and the Queen Charlotte islands to the north may lie 
regarded as part of an outer range separated from the continent 
by a submerged valley.

Lying lietween the Rocky Mountain range, with its north
ward continuations, un the east, and the Coast range on the west. 
the interior of British Columbia may. broadly speaking, be divided 
into three portions. In southern, central British Columbia a 
large area lying east of the Coast range has been designated as 
the Interior Plateau. Xear the International Boundary it is ter
minated southward by a coalescence of rather irregular mountain 
ranges, while on the east it is separated from the Rocky mountains 
by various groups of mountains divided from one another by 
long, often pronounced valleys. Amongst these subordinate 
groups may be mentioned the Selkirks, with peaks rising to 
heights of 9.000 f<*et to 11.000 feet and over.

Though the Interior Plateau region is. strictly speaking, a 
mountainous district, yet it is in marked contrast with the more 
lofty bordering mountain ranges. The country, with a general 
average elevation of perhaps .‘1,500 feet in the lower, northern part, 
is traversed by great valleys, whose bottoms, in the case of those 
occupied by the major streams, do not lie more than 1.000 feet 
above the sea. F very where the district is broken by ridges and 
groups of mountains, but these seldom rise higher than 5.000 feet 
above sea level.

Northward, the Interior Plateau is bounded by an imperfectly 
known country, occupied by various groups of mountains lying
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between the Coast range and the Rocky mountains. This broken, 
more elevated belt continues north to the boundary between 
British Columbia and the Yukon. There begins a second plateau 
region, known as the Yukon plateau, that stretches down the 
valley of the Yukon into Alaska, bounded on one side by the 
Coast ranges, on the other by the Mackenzie Mountain system. 
The use of the term plateau as applied to this northern area is 
much more appropriate than in the case of the southern area of 
British Columbia. Though the country is broken by deep 
valleys sunk 1,000 to 3,000 feet below the surrounding country, 
yet everywhere the uplands form broad, gently sloping areas, 
apparently remnants of a once continuous, plain-like region that, 
with a general elevation of 4.000 feet or more in the south, 
gradually decreases in height northward to 1.000 feet or less.

The Cordilleran region, except in the far north, is largely a 
forested country. In the southern interior, however, are wide 
stretches of open, grass-covered hills and valleys, noted for their 
fertility. Various districts have long been known to be rich in 
mineral wealth, and new ones are constantly engaging attention. 
Large coal mines have been opened up at various points along 
the Rocky Mountain front, where coal fields are known to occur 
at intervals for hundreds of miles north of the boundary. Coal 
mines have long been in ojieration on Vancouver island. Other 
coal fields are known to exist in the central interior of British 
Columbia, and the Yukon Territory. The alluvial gold fields of 
the Klondike are well known. In southern British Columbia ; re 
the notable, immense, copper-bearing sulphide ore bodies of 
Phœnix, the Rossland gold-copper mines, and the lead mines of 
Movie. These are but a few of the better known mineral de
posits, and whole districts may be said to be rich in mineral 
wealth, including ores of platinum, gold, silver, copper, lead, 
zinc, iron, etc.

The geological history of the Cordilleran region has been 
complicated in the extreme. Various formations, ranging in age 
from pre-Cambrian to recent, are widely displayed. At different 
periods, and often over extensive areas, huge deposits of volcanic 
matter were poured forth, while at intervals, immense batholitic 
bodies of igneous rocks invaded and altered the strata. The 
region from very early geological times appears, during successive 
epochs, to have been affected by great earth movements that
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folded and faulted the strata and elevated them into mountain 
masses, afterwards subjected to intense erosion.

The results of the action of the mountain building forces of 
the various periods seem to have, in the main, given rise to ele
vated tracts, whose axes followed a general northwesterly course, 
like the mountains of the present day. The basins of deposition 
also seem to have been extended parallel to the same direction, 
so that now the same general assemblage of formations may be 
followed for long distances in a northwest or southeast direction, 
while along sections at right angles to the courses of the mountain 
ranges a succession of formations is crossed.

The Rocky mountains, and the ranges of the Mackenzie 
system to the north, are almost entirely composed of sedimentary 
measures, chiefly of Palæozoic age, but in places including great 
thicknesses of stratified pre-Cambrian rocks; while in the Rockies, 
infolded and infaulted basins of Mesozoic strata are common. The 
Coast range is essentially a complex batholite of granitic rocks of 
Jurassic age, penetrating Triassic and older rocks such as form 
Vancouver island. In places along the coast and on the Queen 
Charlotte islands arc basins of Cretaceous and Tertiary beds.

Retween the Rocky mountains and the Coast range the coun
try is fundamentally underlain by Palæozoic and early Mesozoic 
measures, often largely of volcanic origin, folded and faulted, 
and invaded by granitic bodies frequently of great size, and, 
perhaps, chiefly of Mesozoic and Tertiary ages. Though Palaeo
zoic and early Mesozoic strata are widely displayed throughout 
the interior of British Columbia and the Yukon, yet over large 
tracts of country they arc concealed by later Mesozoic and Tertiary 
beds. In the southern part of British Columbia, Tertiary strata, 
largely of volcanic origin, occupy whole districts, while in the 
northern half of the Province, Cretaceous, with, perhaps, late Ju
rassic beds, are equally prevalent.

The Franklin range is probably largely of younger Palæozoic 
rocks. The upper Mackenzie valley is chiefly floored by Devonian 
measures, with a few basins of Cretaceous or Tertiary beds. 
Farther north the level country on either side of the Mackenzie 
is occupied by Cretaceous rocks extending a long distance west
ward.

In southern British Columbia, in the Selkirks " " airing
ranges on the west, a very large area is occupied by various types48012^
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Plate I.XII.

llowser Lake, B.C., occupying a north and south longitudinal valley.
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of schists and gneisses with crystalline limestones and quartzites, 
all highly disturbed and intricately associated with large bodies 
of granite, diorite, etc. This complex assemblage, known as the 
Shuswap group, is probably, in part at least, of pre-Cambrian age, 
but very likely also includes younger formations. Somewhat 
similar rocks occur about the headwaters of the Peace river, inside 
the Rocky Mountain range. Formations presenting certain 
points of resemblance to these occupy large areas in the Yukon 
Territory, where, however, it is not at all certain that the rocks 
are as old as the pre-Cambrian, though they are generally classed 
as pre-Ordovician.

The great thickness of shales, limestones, etc., of Cambrian 
age, and the underlying pre-Cambrian beds found along the south
ern front of the Rockies have already been mentioned. Similar 
measures seem to be represented along the whole course of the 
range, and Cambrian and later Paheozoie strata have been found 
within the Mackenzie Mountain system. The largely calcareous 
and argillaceous Cambrian measures of the front of the Rocky 
mountains, when followed westerly through the range along the 
main line of the Canadian Pacific railway, become less calcareous, 
and the sediments, on the whole, coarser. In the mountain 
groups of southern British Columbia, west of the Selkirks, occur 
several great series of sediments, with an estimated thickness 
of about 40,000 feet, composed of a lower division largely of 
calcareous shales with limestones and quartzites, overlain by an 
upper portion of quartzite, conglomerates and various schists. 
Traced westwards, the upper division is found largely replaced 
by volcanic rocks, often in a schistose condition. These extensive 
assemblages of beds have been described as of Cambrian age, but 
it is not improbable that at least a considerable portion will yet 
be found to belong to other series.

Limestones and fossiliferous shales of Ordovician age have 
been found at wide intervals along the course of the Rocky moun
tains. and also far north in the Mackenzie mountains. Beds of 
this age probably also occur in the Yukon. A great series of 
quartzites and mica schists, some 25,(KM) feet thick, occurs in 
southern British Columbia west of the Selkirks and has been placed 
in the Ordovician, but solely on strati graphical grounds. As 
yet, Silurian measures have been recognized at only one locality 
in the Cordilleran region, along the pass traversed by the main
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lino <if the Canadian Pacific railway through the Rocky mountains. 
Devonian limestones, shales, etc., sometimes forming sections 
thousands of feet thick, appear to occur everywhere along the 
Rocky Mountain range. They are present in the Mackenzie 
system of mountains, and in the northern portion of the Yukon 
Territory. Fossiliferous Devonian hods have also lieen found 
on Vancouver island. Elsewhere, save for the presence of meas
ures possibly of late Devonian age, the lieds of this system have 
not been recognized in the Cordilleran region.

In the Rocky mountains, the Devonian is conformably 
succeeded by Carboniferous beds largely limestones, and shales, 
in places 5,000 to 7,000 feet thick. From the palaeonto
logical evidence available, these beds seem to represent only the 
lower part of the Carboniferous system. Carboniferous strata 
with, perhaps, conformably underlying Devonian beds, are exten
sively developed throughout central British Columbia, and con
tinue into the Yukon territory. The beds sometimes consist 
largely of true sediments, but, more commonly, are represented 
by great thicknesses, sometimes 5,000 feet or nice, of tuffs and 
various effusive volcanic rocks often overlain by great volumes 
of limestones, in places 3,000 feet or more thick.

In the Rocky mountains the Carboniferous beds usually are 
directly overlain by Cretaceous strata, though sometimes beds 
possibly of Triassic age also occur. In the interior of British 
Columbia, the Carboniferous strata are often surmounted by 
immense thicknesses of volcanic material of Triassic age. In 
the neighbourhood of Kamloops lake these measures, apparently 
the products of submarine volcanoes as many of Carboniferous 
times appear to have been, have a thickness of 10,000 to 
15,000 feet. Similar beds have been found all through central 
British Columbia, and, separated by the granite bodies of the 
Coast range, appear along the Pacific coast and on Vancouver 
island. Everywhere the Triassic strata, so largely of volcanic 
origin are closely folded, and on the coast, as well as elsewhere, 
are usually associated with older measures of Carboniferous age. 
Possibly in many districts the volcanoes of Carboniferous times 
may have continued in action with but slight interruptions until 
the Triassic period.

In a few localities in southern British Columbia, the Triassic 
volcanoes seem to have remained active into Jurassic times.



Plate LXIV.

Cascade Mountain, Alta., typical Selkirk peaks and transverse valley. The scars on the valley slopes show 
the courses of avalanches through the timber.
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With the exception of the deposits so formed, no formations 
definitely determined as belonging to the earlier Jurassic epochs 
are known to occur in the Cordilleran belt, where sedimentation 
does not appear to have again commenced until late Jurassic 
times.

During the Jurassic interval, the Triassie and older measures 
occurring west of the site of the Rocky mountains were faulted 
and folded, and probably elevated into mountainous masses. At 
about the same time took place the invasion of the great batho- 
litic bodies forming nearly the whole of the ('oast range, extending 
along the border of the continent for nearly 1,000 miles. The 
granitic rocks of this range are doubtless not all of the same age, 
and vary much in composition from basic gabbms to acid granites. 
Possibly it was also at this time that many of the large plutonic 
bodies of southern British Columbia formed; though the evidence 
to the south, in the United States, points to a Cretaceous age for 
them. They are chiefly of granites, grano-diorites and allied types, 
and arc largely confined to the central portion of British Columbia, 
south of the main line of the Canadian Pacific railway. Probably 
they continue much farther north, concealed beneath Cretaceous 
and Tertiary measures, for they seem to lie represented in the 
northern part of the Province, and in the Yukon Territory.

Before the close of Jurassic times, the deposition of material 
had again commenced in the Cordilleran region, and continued, 
over increasing areas, into Cretaceous times. In the southern 
part of the Rocky mountains the Femie shales, of late Jurassic 
age, have a maximum thickness of 1,500 feet, rapidly decreasing 
eastward. They rest directly on Carboniferous strata, and are 
overlain by early Cretaceous beds, the coal-bearing, non-marine 
Kootanie series, in places composed of 5,000 feet of shales and 
sandstones. In the Queen Charlotte islands a section of over 
9,000 feet of strata, representing both the upper Jurassic and 
lower Cretaceous, rests unconformably on folded Triassie lieds. 
The section consists largely of sandstones and shales, holding coal 
seams towards the top, and with a thick, intermediate, volcanic 
group.

Lower Cretaceous rocks also appear in southern British 
Columbia, largely along the lower course of the Fraser river, east 
of the Coast range. They sometimes attain a volume of 5,000 
feet or more, but show rather wide variations in thickness am. 

i«
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character. They seem to lie largely littoral deposits, shales, 
sandstones, and conglomerates. In the central interior of British 
Columbia, about the headwaters of the Skeena and Xass rivers, 
occurs a thick volcanic series, possibly of late Jurassic or early 
Cretaceous ago, overlain by a comparatively thin series of shales 
and sandstones holding seams of coal. In northern British Co
lumbia. and the southern portions of Yukon Territory, occur vol
canic anil coal-bearing sedimentary lieds of late Jurassic and, 
probably, early Cretaceous age.

At the close of lower Cretaceous times the Canadian Cordil- 
leran region appears to have been withdrawn from the sea. eroded, 
and doubtless subjected to mountain building forces. Certain 
platonic bodies in the interior seem to be of this period. Along 
the* Pacific coast, however, sedimentation continued, and the 
lower Cretaceous beds of Queen Charldtte islands are there followed 
by about 3,500 feet of conglomerates, sandstones, and shales. 
At the same time portions of the coast of Vancouver and adjacent 
islands were submerged, and a series of coal-bearing sandstones 
and shales, over 5,000 feet thick, were formed.

Towards the close of the Cretaceous period, or in very early 
Tertiary times, the formation of the Rocky Mountain range took 
place. The hitherto flat-lying Paheozoic and Mesozoic beds of 
the western border of the Interior Continental plain were upturned 
in long, anticlinal folds, whose axes ran in a general northwest 
and southeast direction. The forces continuing to act, the folds 
were overturned, the western limbs thrust over the eastern. In 
places, segments of the measures were displaced horizontally for 
as much as seven miles, and the strata have been folded and 
faulted to such an extent that it has been estimated that they 
now occupy but half their original width.

The effect of the forces causing the uplift of the Rocky moun
tains doubtless extended through the whole of the Cordilleran 
region, but with varying degrees of intensity. During late Cre
taceous, and the opening periods of the Tertiary, the region, as a 
whole, appears to have been undergoing erosion, and during this 
time the topographic features of the present day were outlined.

During Oligocène, and probably Miocene times, freshwater 
deposits of shales, sandstones, etc., were deposited in valleys and 
lake basins over much of southern, central British Columbia. In 
places these deposits aie of but slight extent, but in others they
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occupy largo areas. The sediments vary greatly in thickness, at 
times yielding sections of 5,(XX) feet or more, and with them some
times occur lieds of lignite. Following the time of sedimentation 
came a period of volcanic activity, with the formation of beds 
of tuffs and great sheets and flows of rhyolite, basalt, etc. In 
places these volcanic beds are f>,(MM) feet or more thick. Frequently 
they appear overlying the Tertiary sediments and extending 
beyond them, tilling in old inequalities of the ancient land surface. 
Similar Tertiary beds occupy an extensive region in central 
British Columbia, north of the main line of the Canadian Pacific 
railway, and extend to the Cretaceous basin commencing about 
the headwaters of the Skeena river.

Though some volcanoes remained active during the Pliocene 
period and until a very recent date, the Tertiary and more recent 
epochs appear to have lieen, in the main, times of active erosion 
of the land. During the periods from Miocene times onwards, 
the Cordilleran region apparently was subjected to regional up
lifts and depressions, and mountain building processes may still lie 
expected in the Cordillera. In places the Tertiary strata have 
been folded, and in certain districts in southern British Columbia, 
occur large bodies of plutonic rocks of Tertiary age.
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KCOXOMIC MINI;HALS.

TIm* Cordilleran region is pre-eminently a mining district. Its 
mines already furnish virtually all the lead mined in the country, 
almost all the gold, nearly three-quarters of the copper,a quarter 
or more of the coal, and a considerable proportion of the silver. 
This high rank has Iwen reached in spite of the fact that pros- 
peeting of even the most desultory fashion has I wen carried out 
only over a very small, almost insignificant part of the area, 
chiefly in those districts lying south of the main line of the Cana
dian Pacific railway.

The comparatively limited amount of pros|wcting already 
done has, in the districts covered, marked out various regions as 
being characterized by the occurrence of certain classes of deposits. 
The Rocky mountains, and the flanking foothills on the east, con
tain vast quantities of coal, but apparently are not otherwise 
rich in mineral wealth. Coal also occurs over other districts in 
central, southern British Columbia, on Vancouver island, on the 
Queen Charlotte islands, in the Skeena River country, and in the 
Yukon Territory and elsewhere.

Rich silver-lead deposits characterize the country lying south 
of the Canadian Pacific railway, and Iwtween the Rocky mountains 
and the Arrow lakes. To the west and south of this, almost to 
the Fraser valley, is a district of gold-copper deposits. Along the 
Pacific coast, both on the mainland and the islands, are many 
delimits of gold-copper, also in the country of the basin of the 
Skeena. Iron deposits occur along the coast. Copper and silver 
deposits mark the southern interior of the Yukon, while placer 
gold districts, sometimes fabulously rich, extend through the 
central region from the Klondike in the north, almost to the 
International Boundary in the south.
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TABULATED DESCRIPTION OF SOME OF THE CHIEF MINERAL 
DEPOSITS OF THE CURDILLERAN REGION.

Element Character and Mode of Occurrence 
or Miner- of Deposit.
AL SOUGHT.

Gold..........Alluvial gold in |>rt»-glacial sands and gravels, and Klondike, Y.T.
in mon1 recent deposits derived from these Atlin, Cari

boo, B.C.
Auriferous mispickel with varying amounts of 

copper and iron pyrites occur in bodies replac
ing country rock along or near contact of
igneous nicks of dioritic aflinities and in a gan
gue of garnet. epidote, caleite, etc................. Hedley, B.(

Free goltf with a little pyrite and some galena and 
zinc blende, in quartz fissure veins cutting Lardeau dis 
carbonaceous phyllites. . trict, B.C.

Free gold, argentiferous tetrahedrite. galena, zinc 
blende, iron and copper sulphide in quartz veins Lardeau dis-
cutting carbonaceous phyllites........ trict, B.C.

Free gold in schistose pyritifemus diabase, and in 
quartz veins holding mispickel. galena, and Poplar Creek 
pyrite.... district, B.C.

In copper-gold deposits. .See under copper-gold.
Platinum Native platinum occurring sparingly in gold Klondike, Y.T ;

placer deposits. . Tulameen riv
er, B.C.

Mercury. . . Cinnabar in irregular veins of caleite and quartz,
cutting Tertiary volcanics and also imprégna- Near Kamloops 
ting sandstones.. lake, B.C.

Copper- Magnetite, chalmpyritc and pyrrhotite in varying 
gold. . . . proportions occur in large bodies replacing 

Paleozoic tuffs and limestone, in a gangue of 
gurnet, hornblende, caleite, quartz, etc., in 
neighbourhood of bodies of granodiorite and 
Tertiary syenite..........

Chalcopyrite and pyrrhotite with some pyrite and 
mispickel, occur in veins or in large bodies 
replacing augite porphyrite near contact with 
monzonite and in neighbourhood of bodies of 
granodiorite and Tertiary syenite

Chalcopyrite, bomite, pyrite, and pyrrhotite with 
a little caleite in a fissured zone on or near con
tact of sediments and monzonite. . .

Chalcopyrite, pyrite, mispickel, and magnetite 
with caleite in zones of fissuring in monzonite 
and sediments...........

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

Chalcopyrite and pyrite with galena and zinc
blende in a gangue of barite with quartz and Tyee mine, X an- 
culeite. forming flattened lenses in schist couver island

Bomite with subordinate chalcopyrite. a little 
pyrite and pyrrhotite replacing limestone in a 
gangue of pyroxene, garnet, and caleite, near Texada island, 
granite contact. . .. B.C.

Boundary dis
trict, B.C.

Rossland, B.C 
Copper nit., neat 

P r ineeton. 
B.C.

Copper ml., neur 
Pl"ineet on
B.C.

Britannia mine. 
Howe sound. 
B.C
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Sdvcr-l.eu<t Argentiferous galena with some zinc bkiide and a
little pyrite limning irregular lenses in a fissured St Lugetie mine, 
zone v ire-Cambrian uuarizile. . . . Movie, B.V.

Argent iferous galena, argentiferous tetrahedrite, 
native silver and gold, argentile, zinc blende, 
cornier and iron pyrites, in a gangue of ipiartz. 
side rite and ealeite in veins cutting sediments. Sloean, B <

< ialena, zinc blende, pyrite, and pyrrhotite in va
rying proportions, replacing crystalline lime- Kootenay lake,
stone alonga zone of shearing B.V.

Native silver, argentite, pyrargyrite. argentiferous 
galena, pyrite, copper minerals, «-tv., in quarts XX'indy Arm. 
fissure veins cutting porphyrites Y.T.

Iron. . X'ein-like bodies largely of hematite with some
magnetite cutting pre-('ambrian quartzites Kitchener. Iti '.

Magnetite in a gangue of ealeite, feldspar, and Cherry bluff, 
cpidotc in veins traversing a plutonic rock Kamloops

lake. B.V. i
Magnetite in places with copper and iron sulphides 

in irregular vein-like bodies, replacing country 
nick, usually limestone, and commonly along Texada island, 
contact with intrusive granites B.V.

foal. Anthracite, in Kootanie formation ilower ('re-1
t.ieeous). ... Bankhead, Alta.

Bituminous coal in Kootanie formation Fernie, Blair-
more, Frank.

Bituminous coal approaching lignite, in Belly
Hiver formation mp|ier Cretaceous). and in Foothills of 
Kdmoiiton formation (Tertiary). Hoeky nits.

Bituminous in upper Cretaceous Nanaimo. Co
mo x, Van
couver island.

Lignite, in Tertiary beds.........  Princeton,Bulk-
lev valley, 
B.V. ; Tant ai

ent MIN Kli-
XI. sol OUT.

• COLD.

The discovery. Between 1855 and 1857. of placer gold on the 
Fraser, Thompson, and Columbia rivers, and the ensuing rush 
in 1858, was a primary cause in attracting the attention of the 
mining world to British Columbia. In 18(10 the extraordinarily rich 
placer deposits of Williams and Lightning creeks in the Cariboo 
district were discovered, and in 1808, the year of maximum

8
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production for this urea, nearly $4,000,000 gold was recovered, 
while up to date the total production has amounted to about 
$39,000,000.

In 1*74, the Cassiar gold field was discovered, and in the first 
year produced gold to the value of $1,000,000 Some of the 
other placer gold districts discovered in later years are : I lease lake. 
Omineeu, Atlin in 1897, Big Bend and upper Columbia. Wild 
Horse creek, (iranite creek, and still more recently, Ingeniea 
river, a tributary of the Finlay. In 1907 the total production of 
placer gold in British Columbia amounted to 8*28,000, derived, 
in the main, from the Atlin and Cariboo distnets, while the total 
production of placer gold in British Columbia from I *5* to 1907 
has been estimated to have amounted to about S70,000,000.

The placer gold deposits of British ('olumbia, rich as they have 
proved to lie, have been surpassed by those of the Klondike. 
As early as 1*78 miners began to enter the Yukon district, and 
finds were made in various districts from year to year until, in 
1*90, the very rich deposits on the Klondike river and tributaries 
became known, and in 1897 and 1*9*there took place a probably 
unparalleled rush of gold hunters from all parts of the world. 
In 1900, the year of maximum production, gold reaching the 
value of 822,270,000 was brought from the Yukon. In 1907, the 
amount had decreased to *3,150,000. Following the installation 
of machinery the gold production is again increasing. The 
total production of the Klondike district up to, and including the 
year 1908, has lieen estimated at *220,000,000, and it has been 
calculated that placer gold to the value of about *00,000,000. and 
capable of being extracted, still remains.

The Klondike district lies within the unglaciated region 
of the Yukon, and is part of the upraised, dissected Yukon pene
plain. The oldest gravels in the district, the auriferous White 
Channel gravels, vary in thickness up to about 150 feet. They 
were deposited at a time when the Klondike river probably flowed 
in a direction opposite to that now followed. At the close of the 
White Channel period, the district was depressed and the Klondike 
then probably broke into its present valley ; and, bringing down 
immense quantities of material, it rapidly built up a wide gravel 
bed. that rested upon the White Channel gravels, and is still, 
in places, fully 150 feet thick.
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The depression was followed l»y an uplift of approximately 
7(MI feet. that affected the whole region hordering the Yukon 
from the Stewart river northward to the Alaska boundary and 
beyond. The upraising of the (listnet gave new life to the streams, 
causing them to deepen their channels, usually along the course 
of the old valleys, until now they have cut through not only the 
older gravels, but down into bed-rock to a depth of from 150 feet 
to 300 feet. During the carving of the present valleys, the process 
was, at times, arrested, and rock . enclies cut and floored with 
gold-bearing gravels; in places these are still partially preserved. 
The more recent lower creek gravels are also auriferous, and it 
was in them that many of the fabulously rich claims were staked.

The White Channel gravels, standing at higher levels than the 
recent stream deposits, are still largely preserved. They are 
composed chiefly of rounded boulders and pebbles of quartz, 
embedded in a matrix essentially of sevicite scales, and fine, angular 
quartz grains. The gold they bear, and the quartz they are 
so largely composed of, were probably all derived from the breaking 
up of the slightly auriferous quartz veins so abundant in the 
district. The gravels of the present stream beds, and of the 
terraces, are largely composed of fragments of schists, etc., de
rived from the country rocks, while their gold contents have 
been obtained from the older. White Channel gravels, whose age 
must date back at least to the Pliocene. The gold in all the 
gravels is irregularly distributed and often largely concentrated 
in pay streaks. It always occurs on or near bed-rock, either in 
the lower five to six feet of gravel, or sunk for some distance in 
the bed-rock itself. The gold is commonly coarse and the grains 
quite often angular and sometimes crystalline.

The placer deposits of the Atlin and Cariboo districts are, 
in a way, analogous to those of the Klondike, since the gold- 
bearing gravels are of two jieriods, and the present streams, in 
general, lie in the broad valleys carved by the older waterways. 
In both districts the older auriferous gravels are pre-glacial in 
age and are sometimes heavily buried by glacial drift. The gold 
contents of the younger, post-glacial deposits seem to have 
been derived from the older gravels, (iold-bearing quartz veins 
occur in both districts, thus furnishing a possible explanation of 
the origin of the placer gold. Other placer districts continue 
to furnish a small supply of gold, and new diggings will no doubt 
from time to time be discovered, especially in old pre-glacial valleys.
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Though the hulk of the gold obtained in the ('ordillerun 
region has been derived from the placer deposits of the central 
portion of the region.from the Klondike in the north almost to 
the International Boundary in the south, yet a large amount, 
reaching $4,000,0111) annually since 1000, is obtained by lode 
mining, largely of the gold-copper ores of Kossland and the 
Boundary district. Various essentially gold-bearing properties, 
however, occur at many points. Near Nelson, to the west and 
south of the city, are quartz veins carrying pyrite, chalcopyrite, 
galena and blende, with gold both free and combined. Similar 
veins occur in the Salmon River country, but there, also, hold 
tungsten-bearing minerals.

In the Boundary district gold-bearing veins lie on the out
skirts of the low grade, gold-copper deposits, and also between 
such areas. The veins vary in width up to 10 or 12 feet. 
The gangue is largely quartz, with ealeite and, more rarely, siderite. 
With these usually occur small quantities of metallic minerals 
such as chalcopyrite. pyrite, galena, tetrahedrite, rarely argentite, 
silver, and gold.

The Nickel Plate and Sunnyside gold mines of Hedley are 
notable, since the deposits consist so largely of mispiekel. with 
which the gold is always associated. Various sediments, lime
stones, etc., probably of Carboniferous age. form the country 
rock, and are cut by dikes, and more particularly by igneous bodies of 
dioritic affinities lying sheet-like and parallel, or approximately 
parallel, with the bedding planes of the sediments. The ore occurs 
along the contact of the igneous bodies and the sediments, the 
latter being highly altered and yielding a gangue largely of garnet, 
epidote, ealeite, etc., in which occurs the mispiekel. with varying 
amounts of iron and copper sulphides, pyrrhotite, hematite, etc. 
In places the pay ore is as much as SO feet wide, fading away into 
country rock on one side, but sharply defined against a dike on 
the other.

In the bardeau district are many deposits, with principally 
lead and silver values, but some are high in gold. One lead, on 
the Eva group of claims, was first located as a silver-lead property, 
but afterwards was found to carry high gold values. The deposit 
consists of two veins lying along nearly perpendicular and parallel 
fault planes, cutting a hand of carbonaceous phyllite belonging 
to a series of highly altered sediments of Baheozoic or possibly
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oliler uge. The main veins are connected l>y numerous cross 
veins and stringers. The gangue is largely of quartz, with cal- 
cite, feldspar, siderite. and sericite, that in places form practically 
the whole vein, or else carry some pyrite, a little galena and zinc 
blende, and fine gold in places lying vein-like in the quartz along 
the margin of the vein. The high grade ore is usually found at 
the junction of the main veins with laterals.

At the Silver ('up. in the Lardeau district, the deposit also 
consists of two parallel veins with numerous connecting leads 
lying in a carbonaceous phyllite. but the gangue is largely quartz 
carrying argentiferous tetrahedrite, often in considerable masses 
and still present at a depth of 000 feet. (ialena, zinc blende, and 
some eopjier and iron pyrites accompany the tetrahedrite. Besides 
silver and lead, the higher grade ores carry gold to the amount 
of $12 per ton. The ore is largely localized in lenticular shoots, 
some of large size, and they frequently occur at the junction of 
the main and cross veins.

Veins with gold contents occur in the Poplar ('reek dis
trict. On one property in schistose diabase more or less impreg
nated with pyrite, there outcrops an almost per|>endiculnr quartz 
vein. 2 to 5 feet wide, carrying arsenopyrite. galena, pyrite, and 
free gold, both visible and invisible. The gold forms masses, 
fibres, and plates, both in the country rocks, the sulphides, and 
the gangue.

PLATINUM (GOLD).

Platinum occurs with gold in many of the placer deposits 
of the (ordilleran region, as in the Klondike district, and on the 
Tulameen river, in southern British Columbia.

MERCURY.

Cinnabar has been fourni in irregular veins of ealcite and quartz, 
traversing Tertiary volcanic» and impregnating sandstone, on 
Copper creek, flowing into Kamloops lake.

COPPER.

The production of copper in HH)7, in the Cordillerati region. 
amounted to nearly 41,000,000 pounds, of which the Dound-
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Poplar Bluff, town of Poplar, Poplar Creek valley (a transverse valley i and Lardeau valley.
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ary district furnished about three-quarters. The mines of Ross- 
land accounted for about one-eighth of the total product, while 
the bulk of the remaining eighth came from Vancouver island. 
In almost all the districts it is the associated gold, and, to a 
lesser extent, silver values that allow of the profitable working 
of the deposits. Besides the copper deposits mentioned in the 
following paragraphs, many others are known, and not a few are 
being worked or developed in the southern portion of British 
Columbia, along the Pacific coast, in the Skeena River «list.net, 
on the Queen Charlotte islands, and near Whitehorse, Yuk< 
Territory. Most of the deposits of commercial importance are 
of the contact metamorphic type, formed in the older rocks near 
the contact of an intrusive body by the gases and mineralizers 
given off during the formation of the igneous rocks.

In the Boundary district it was not until 1891 that the first 
of the distinctive ore bodies was located, though previously 
several less characteristic properties had been found. The de
posits. which are of the contact metamorphic type, occur within 
a series of Pahvozoic sediments cut by dikes and comparatively 
small bodies of syenite of Tertiary age. and near a hatholite of 
granodiorite. The ore bodies are mainly confined to beds of 
limestone and tuff, that in the mineralized areas are largely 
changed to aggregates of garnet, hornblende, calcite, and quartz. 
The ores consist of magnetite, chaloopvrite, pyrrhotite, and small 
quantities of pyrite and hematite. They are associated with the 
secondary rock minerals and ocjur in fissured zones, replacing 
the country rock.

The ore bodies as a rule have no well defined walls, but in
stead, gradually give way to country rock. They are of all sizes 
and in certain cases have exceptionally great dimensions. In 
the larger bodies, magnetite is not evenly distributed, but segre
gated. though in the case of the Emma mine, the deposit from 
the surface to the greatest depth yet obtained, about 250 feet, 
has proved to l>e practically a continuous body of magnetite, 
but carrying low copper and gold values. In the more typical 
mines, the distribution of the various ore minerals, in bands or 
masses in which one or more of the minerals largely predom
inates, gives rise to magnetitie ore, calcareous ore, and siliceous 
ore, that are mixed in suitable proportions to form a self-fluxing 
ore for smelting. As a rule, magnetite and pyrrhotite are not both
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abundant at the* same time. The chalcopyrite is usually disse
minated in points and small stringers, but also occur» in masses 
of considerable size. In 190K, the average values contained 
in the 858,432 tons of ore produced by the <iranby company 
were: copjier, 1 • 171 per cent; gold, 0*0503 ozs., and silver, 0*2805 
oss., jx*r ton.

The Boundary deposits ate generally characterized by their 
lack of secondary concentration. In places, however, as at the 
head of Copper creek, oxidation and secondary concentration have 
taken place, and at the surface, hematite and limonite occur 
with malachite, azurite, cuprite, native copper, etc., while deeper 
down and within masses, ap|M*ar chalcopyrite and bornite, and 
below these the unoxidized deposits.

The main mines of the Hossland camp, which during its 
comparatively short active history pf about fifteen years has 
produced about $40,000,000, are situated near the contact of 
a body of monzonite and a wide band of augite porphyrite intruded 
into a group of Carboniferous sediments. The deposits of the lx* 
Roi, and War Eagle, lie within the augite porphyrite body. The 
main ores consist of pvrrhotite and chalcopyrite, with small 
quantities of pyrite and arsenopyrite, and occasionally a little 
magnetite. Free gold occurs and may constitute as much as 
fifty per cent of the total gold value.

Typical ore consists of country rock more or less altered, 
containing secondary biotite, etc., with quartz and, in some places, 
caleite, and cut by reticulating veins, irregular masses and im
pregnations of the sulphides. There are transitions from typical 
ore to solid sulphides, or to rock matter, or to gangue with little 
apparent mineralization but carrying values. In the early days 
the ore averaged 3 per cent copper, H ozs. of gold, and 2 ozs. of 
silver per ton ; but now the values on an average range from 0*7 per 
cent to 3*6 per cent copper, 0*4 oz. to 1*2 ozs. of gold, and 0*3 
oz. to 2*3 ozs. of silver |K*r ton.

The i*>re occurs in (1) fissure veins without any accompanying 
replacement of the country rock; (2) in zones of shearing in which 
the ore occurs in a network of veinlets eating into and replacing 
the country rock; (3) in irregular impregnations of the country 
rock. The last class is the least important. The transition 
from pay ore to waste is usually rapid, and pay ore is generally 
localized in shoots varying in width up to, in exceptional cases,
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130 feet, and in length from 50 feet to 500 feet or more, while 
on an average, the vertical dimension is the greatest.

At Topper mountain, not far from Princeton, two classes 
of gold-hearing copper deposits occur. The mountain is part 
of a batholitie hod y of a general monzonitic character, intruding 
and altering a series of sediments probably of Carboniferous age. 
( hie class of deposits occurs at or near the contact of the tnonzonite, 
principally with limestone beds. Along the contact both the 
sedimentary and igneous rocks are traversed by a host of fracture 
planes, that, away from the contact, are filled with ealeite, but 
near it, are occupied by chalcopyrite, pyrite, pyrrhotite, hornite, 
and a little ealeite

In the case of the second class of deposits of this locality 
the ore occurs along zones of fracturing, both in the igneous body 
and in the sediments. In these zones, the country rock is often 
hrecciated and re-cemented by ealeite, or is traversed by a network 
of ealeite veins, sometimes individual veins measuring two feet 
across, but more generally only an inch or two. The veins, 
besides ealeite, carry pyrite, chalcopyrite, tnispiekel and magnetite, 
and sometimes the magnetite entirely replaces the ealeite and 
then forms the gangue of the vein.

A noted copjier deposit is that of the Britannia mine situated 
on the east side of Howe sound on the Pacific coast. The im
mediate district is occupied by highly disturbed and metamor
phosed sediments, possibly of Pahvozoic age, with intercalated 
sills and masses of pm pliyrites and porphyries, intruded by bodies 
of granite, etc., belonging to the immense Toast Range batholite. 
The deposits occur in a quartz sericite schist, in part, at least, 
derived from carbonaceous slates, while in other places it may 
represent some of the intercalated intrusives. The ores occur 
in a mineralized zone that is at least four miles long, and towards 
its central portion has a variable width of from 300 feet to 000 feet.

The iron and copper sulphides of the ore bodies, with at 
least part of the quartz, appear to have been deposited during 
the development of the schistose structure in the quarts schist, 
during an interval following the period of the granitic intrusions. 
At a later date, concentration took place in parts of the zone, 
and lenses of chalcopyrite with quarts were formed in a parallel 
arrangement along the strike of the schist The lenses range 
in width from an inch to several feet. The ore consists of finely
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disseminated pyrite, ehalcopyrite in small masses and lenses, 
and a little galena and zinc blende. At the surface small amounts 
of secondary bornite and covellite occur. The ore is essentially 
low grade, but besides copper carries several dollars gold and 
silver to the ton.

Many copper deposits are known at various places on Van
couver island. The most noted is that of the Tyee mine now 
largely worked out. The country rock is a schist representing 
a metamorphosed sediment possibly of Mesozoic age. The depo
sits occurred in flattened lenses following the strike of the foliation 
of the enclosing schists. The ore bodies appear to have been 
greatly elongated; one had a maximum width of 50 feet of clean 
ore, and a mean width of 20 feet for a depth of at least 
150 feet. The ore consisted of ehalcopyrite, pyrite, galena, 
and zinc blende, in a gangue of barite with some quartz and 
ealeite. In the case of about 220,00(1 tons of ore, the average 
contents were : 4*5 per cent copper, 7 per cent zinc, and 0 ozs. 
of silver, and 0*14 oz. of gold per ton.

Other copper deposits occur on Vancouver island, such as 
those on Sooke inlet. There the ore occurs along zones of shearing 
within a gneissic diorite. In the case of one such zone, having 
a width of 200 feet and traceable for at least 4,000 feet, the country 
rock is traversed by innumerable quartz stringers with sulphides 
of iron , usually in small patches, but 1 asionally in
small veins and lenses.

Another class of copper deposits found on mcouver island 
is such as that occurring at Mount Malahat here sulphides of 
iron and copper, with considerable magnetic ceur with various 
contact minerals in limestone near the contact of dikes and bodies 
of granitic rocks. Similar deposits occur on Tex ad a island, and 
are described under the heading of .iron.

Near Van-Anda, on Texada island, there are considerable 
copper deposits, such as that of the Marble Bay mine. At this 
mine the dre body lies in a zone of brecciation in crystalline and 
semi-crystalline limestone. From the surface to the 260 foot 
level, the ore occurs in subordinate shoots, but from that level 
down to the 771 foot level it forms a continuous body, varying 
in length from 70 feet to 205 feet, and in width from 5 feet to 
45 feet.
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Tin* ore is bornite with subordinate chalcopyrite and a little 
pyrite, pyrrhotite, molybdenite enelosed in a gangue of pyroxene, 
garnet, and ealeite. The ore is finely disseminated through the 
pyroxene or occurs in rather large, pure masses with ealeite. The 
deposit is lielieved to l>e of pneumatolvtie origin, and probably 
formed during the period of intrusion of the Coast Range 
batholite. The ore is high grade, the shipping ores averaging 
s per cent copper and $10 gold per ton.

SII.YF.K-IÆAD.

Since silver and lead, as found in the Cordilleran legion, are 
usually closely associated with one another, it has seemed liest 
to combine the descriptions of the deposits of these two metals. 
The same deposits also have afforded a certain amount of zinc, 
the amount produced varying with market conditions. Almost 
all the silver and lead produced in the Cordilleran region comes 
from southern British Columbia, mainly from the southeastern 
part of the Province. In 1907 the total production of lead in 
British Columbia was 47,738,703 pounds, and above three-quarters 
of this amount came from the Fort Steele district, in East Koote
nay. In the same year the amount of silver recovered in British 
Columbia was 2.745.44N ounces.

By far the largest single producer of lead is the St. Eugene 
mine, discovered in 1S95 near Movie. The ore bodies lie in a 
nearly vertical fissure zone, outcropping for a vertical distance of 
above 2,000 feet on the side of a steep hill. The country rock 
is a quartzite of Cambrian or pre-Cambrian age. The fissure zone 
consists of two main, roughly parallel, fissures, two to three hun
dred feet apart and connected by cross veins. The ore consists 
chiefly of argentiferous galena with some zinc blende and a little 
pyrite. During a considerable period of time the ore averaged 
about IS per cent lead and carried about 0 ounces of silver. The 
gangue is usually country rock with some quartz.

The ore bodies are irregular in distribution and shape, but 
have a general lenticular habit. They lie along the courses of 
the main and cross veins, and more particularly at the junction 
of the two sets, where masses of ore up to 60 feet in width 
occur. In one instance solid ore continued along a drift for a 
length of 1,000 feet. In height some of the lense-like bodies 
reach 50 feet to 150 feet.
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In the* same district the North Star mine, near Kimberley, 
is of an unusual type. The country rock is an altered, felds- 
pathic sandstone, and the contact of rock and ore bodies is gen
erally sharp. The ore consists of nearly pure argentiferous galena 
associated with some lead carbonates. The ore bodies he close 
to the surface, being merely covered by drift; in form they are 
basin-shaped, nearly flat-lying, and are of considerable size, one 
having measured 400 feet in length. 70 feet in width, and 50 feet 
in depth.

Many silver-lead deposits have been found in the region 
between Kootenay and Arrow lakes. The deposits occur in fis
sure veins having gangues of quartz, ealeite, and si derite. The 
ores consist of argentiferous galena, blende, argentiferous let ra
iled rite, copper, and iron pyrites, arsenopyrites, argentite, native 
silver, and gold. The pay ores are generally localized in chutes, 
and are often concentrated around inclusions of carbonaceous 
country rock or along the wall-rock, and sometimes in it. The 
larger ore bodies are generally situated at points of intersection

The Slocan Star, near Sandon, is a mine of the above class. 
The deposit occurs along a vein varying in width from 4 to 
40 feet and cutting slates. The vein dips at moderately high 
angles, and the gangue is mainly of quartz, si derite, and ealeite 
with a little barite. The ore is largely galena, with considerable 
zinc blende and a little tetrahedrite; all these carry silver, and 
picked specimens of tetrahedrite have been said to carry silver 
at the rate of several thousand ounces to the ton.

On the east shore of Kootenay lake, opposite Ainsworth, are 
examples of silver-lead deposits in limestone. The country rocks 
are various gneisses, quartzites, and crystalline limestones, ap
parently flat-lying at this locality. They have been classed with 
the Shuswap group. The ores occur replacing the limestone along 
certain beds or bands within a zone of shearing some 800 feet 
wide. The ores consist of pyrite, pyrrhotite, blende, and galena, 
forming bodies of considerable size, in which sometimes the iron 
sulphides, sometimes the lead and zinc minerals predominate. 
The ores are silver-bearing, and sometimes the zinc content is high.

Rich silver-bearing veins occur in the Yukon Territory, on 
the shores of Windy Arm, Lake Tagish. The veins occupy fissures 
usually lying in basic porphyrites. They generally are compara-
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lively narrow, though sometimes they attain widths of s or 
10 feet. They are fairly persistent along the strike, one having 
l»een traced for over 1.500 feet. The gangue is largely quartz, 
containing, besides native silver, a variety of silver-bearing 
minerals such as argent ite, stephanite. and pyrargyrite, all of 
which are generally present. Pyrite and argentiferous galena 
always occur in the veins, generally accompanied by small quan
tities of zinc blende. Various copper minerals are also associated 
with the above minerals.

IRON.

Though large bodies of iron ore are known at various 
points in the Cordilleran region, they have, on the whole, been left 
un worked. Considerable deposits of iron ore in the form of 
vein-Iike bodies lying in quartzite have been described from near 
Kitchener, some twenty miles east of Kootenay lake. The 
deposits consist of very pure ores, largely hematite, with some 
magnetite, and vary in width from 5 to 20 feet. They lie 
parallel with one another in nearly vertical positions, and 
outcrop at intervals for several miles along a comparatively 
narrow zone.

A deposit at Cherry bluff, on the south shore of Kamloops 
lake, at one time produced a considerable amount of iron ore. 
The deposit consists of magnetite in a gangue of ealeite. feldspar 
and epidote, occurring veinlike, with distinct walls and traversing 
a plutonic rock.

Considerable deposits of magnetite occur on Texada island 
and from them some 20.000 tons have been mined. The ore bodies 
vary in shape from rounded, irregular or lense-shaped masses, 
to long, vein-like bodies evidently deposited along a zone of shear
ing. The deposits occur along the contact of limestone with gra
nite or porphyrites, or, apparently isolated, within any one of 
these three classes of rock. It is believed by some, that in all 
cases the ore bodies were formed as replacements of limestone, 
and where the deposits now appear entirely separated from any 
limestone that the limestone was originally present, and was 
either completely replaced by the ore or else the remaining por
tions swept away by erosion. At one locality, a series of lense- 
like bodies rather closely follows the winding contact of limestone 
and igneous rocks for a distance of about two miles. Some of 
the bodies are over 200 feet in length.
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The ore is a coarse, crystalline magnetite, locally impure 
from impregnations of copper and iron sulphides. Some of the 
ores have carried as high as 3 per cent cop|>er. Quartz, aetinolite. 
calcite, epidote, and garnet are present in small amounts in parts 
of the ore bodies.

The coal produced in the C'ordilleran region is almost entirely 
bituminous, and by far the greater part is of Cretaceous age. 
Coals of Tertiary age are known at a numlier of localities, as in 
the Nicola valley and near Princeton. The Tertiary coals are 
lignites, and sometimes form thick seams, as in the case of the 
Princeton area, where an IS foot seam outcrops on the banks 
of the Similkameen river. The total coal produced in 1907 was 
in the neighbourhood of 3,000.000 tons. Though Cretaceous 
coals occur in the Yukon, on some of the islands of the Queen 
Charlotte group, within the basin of the Skeen a river, and else
where, the main development of coal mining has, as yet, taken 
place on Vancouver island, and within the Rocky mountains 
and the foothill districts to the east.

On Vancouver island, the coal seams occur in the upper part 
of the Cretaceous. Coal mining is concentrated in two areas 
on the east coast of the island, known as the Comox, and the 
Nanaimo coal fields. The Comox field has an estimated area 
of about 300 square miles. At one mine, within a vertical sec
tion of 122 feet, there are ten seams, with an aggregate thickness 
of about 29 feet, the thickest seam measuring 10 feet. In the 
Nanaimo field, two seams, one varying in thickness from 5 feet 
to 20 feet, and the other from 3 feet to 5 feet, are being mined. 
The coals are all bituminous.

In the Rocky mountains and the foothills, the Cretaceous 
coal measures occur as basins amongst the folded and faulted 
Palæozoic and Mesozoic strata. The basins, generally stretching 
northwestward and southeastward, and sometimes for very long 
distances, are known to occur at intervals from the International 
Boundary to the Athabaska river, a distance of over 200 miles. 
The coals within the Rocky mountains are bituminous varieties, 
in places passing into anthracite, as at the Bankhead and Anthra
cite mines in the Bow valley. Eastwards, in the foothills, as 
the plains are approached and the regions of disturbance left
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behind, the lignite coals of the higher members of the Cretaceous 
are gradually encountered.

Within the mountains and the adjacent foothills, there 
are three coni horizons. The lowest occurs within the Kootenav 
formation belonging to the base of the Cretaceous, possibly the 
summit of the Jurassic. The seams of the Klk River andCrowsnest 
basins lie within this horizon. The next group of productive 
measures is the Belly river, situated towards the top of the upper 
Cretaceous column. The highest group of coal measures lies in 
the Kdmonton of early Tertiary age.

Some of the major coal basins, commencing with the more 
southerly, are as follows. The southern Klk Hiver basin, with 
an area of about 300 square miles, ami containing the mines at

Platk LXXXII

Coke Ovens Fernie, B.C.

1'ernie and Michel. In this basin there are at least twenty-two 
workable coal seams, having an aggregate thickness of 21(1 feet, 
all lying within the Kootenay formation. The northern portion 
of the Klk River basin.separated from the southern division by a 
short gap. has approximately the same area and extends as a 
narrow band far to the north.

A short distance east of the Klk River basin lies a series 
of narrow basins known collectively as the Cmwsnest basin.
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which, with certain breaks, extend far to the north to join the 
Cascade basin that runs north of the How river. The Crows- 
nest and Cascade basins lie in the Kootenay horizon, and in the 
south include the mines at Blairmore and Frank. In the southern 
basin twenty-one workable seams occur, with a total thickness 
of 125 feet of coal.

The Cascade basin, crossing the Bow river at Banff, contains 
the Bankhead mine, at present the only anthracite producing 
mine in Canada. In the vicinity of Bow river, the Kootenay 
measures of the basin contain ten to fourteen workable scams, 
with from 75 to 100 feet of coal. Northward are other basins. 
On the Red Deer river, the Kootenay measures hold at least 
fifteen workable coal seams, with a combined thickness of 114 
feet. Other coal basins of Kootenay age lie still farther north, 
continuing at least as far as the Brazeau river and perhaps 
farther.

Within the foothills, to the east of the Rocky mountains 
proper, the Kootenay beds sometimes outcrop, as in the Moose 
Mountain amt. The main basins there, however, lie in the 
Belly River, that outcrops over bands sometimes hundreds of 
miles long.

BUILDING AND ORNAMENTAL STONES, ETC.

Excellent building stones of various kinds are found through
out the Cordilleran region. Marble of a high quality is quarried 
near Lardo, also on the Pacific coast.

GEOLOGY, AND ECONOMIC MIN EH AES OF CANADA 14: l

CHAPTER VIII.

THE GLACIAL PERIOD IN CANADA.

Preceding the glacial j>eriod, Canada, as a whole, had long 
lteen uplifted and subjected to erosion. The deep, submerged, 
seaward continuations of many of the larger drainage channels 
has been held to show that during parts of Tertiary times the 
continent had lieen elevated several thousand feet or more above» 
the sea. Possibly, however, the formation of these, now drowned 
valleys, may have been due to other causes than the uplift of 
the continent as a whole.

Before the beginning of the glacial period the long continued 
Tertiary erosion had produced the main land features of the 
present day. But the crust of the earth, then as now, was sub
jected to differential movements, resulting in the warping of large 
areas. It was by movements such as these,guiding ami controlling 
the ancient drainage, that the depressions now occupied by the 
Great lakc»s are believed to have formed.

During the glacial period nearly one-half of the North Amer
ican continent was, at one time or another, buried in ice that 
virtually occupied the whole of the Canadian portion of the 
continental land, and. in the region of the great lakes, extended 
into the Vnited States to about the 37th parallel, an area in all 
of above 4,(100,000 square miles. The Arctic islands, however, 
during this period do not appear to have supported glaciers any 
larger or more important than the local ones at present occurring 
on portions of Baffin and Ellesmere islands. Nor was the Klondike 
region, in the Yukon Territory, glaciated, and the same is true 
of the larger part of Alaska, save about the mountains.

During the glacial }>eriod there appears to have been at least 
three great centres of glacial radiation—the Labradorean, on the 
Hudson Bay side of the centre of the Vngava peninsula; the 
Keewatin. occupying a corresponding position to the northwest 
of Hudson bay; and the Cordilleran, lying within the mountain 
system of the west. From these three centres, as indicated by
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tin* glacially trans|M>rted material and the markings on the often 
polished and grooved rock surfaces, the ice sheets moved outwards 
in all directions, scouring from the surface of the country its 
disintegrated material, and wearing down the exposed rock sur
faces. Hut, though the general movement was always outwards 
from the glacial centres, locally it was often guided by outstanding 
physical features, excepting, |>erhaps, during the periods of 
greatest ice development. Whether all these glacial sheets were 
contemporaneous is, perhaps, not definitely determined, hut it 
at least is certain that they reached their maximum development 
at different times. Thus there is evidence to show that the Kee- 
watin glacier once occupied territory afterwards covered hv the 
Labradorean, and that the ice tongues from the Cordilleran had 
retreated from the plains before the Keewatin glacier reached 
the foothills.

The results of glacial action in Canada are everywhere shown 
by the presence of boulder clay, moraines, eskers, etc. These 
deposits, though frequently containing material drawn from far 
distant sources, are often largely of local composition. In the 
southeastern portion of Canada, where the relief of the country 
is low. and the energy of the glaciers was taxed with its load of 
debris, the evidence goes to show that the erosive power of the 
glacial sheets was largely confined to the removal and redistri
bution of the previously existing soil, and the outer, more weath
ered portions of the rock surfaces. In the mountainous districts 
of the west, on the other hand, the destructive action of the 
glacial ice appears to have been incomparably greater. There 
the presence of “ hanging valleys” indicates that the ice sheets 
wore down many of the main valleys for depths of many hundreds 
of feet. In the more northerly portions of eastern Canada, where 
the energy of the ice sheets would be greater than in the south, 
erosion is also likely to have been important.

The glacial epoch did not consist of one general advance, 
followed by a simple retreat and disappearance of the ice sheet. 
Instead, there appeal's to have been a number of invasions separ
ated by considerable intervals, and as many as six such invasions 
have been recognized. The evidence of these distinct invasions 
is furnished by the unconformahle superposition of sheets of drift 
on one another, by the effects of weathering visible on the tops 
of different layers, and by the presence, between till-sheets, of
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soil, sand, gravel, etc., containing plant remains. In some cases 
the plant remains of the interglacial deposits, such as those near 
Toronto, indicate that during the interval the climate of the region 
was milder than that of the present day, and this has led to the 
conclusion that during some of the interglacial intervals the ice 
sheet may have largely or completely disappeared.

Though the whole of eastern Canada seems to have been 
buried beneath ice sheets, it is not certain that the Labradorean 
glacier ever occupied the whole of the country east of the St. 
Lawrence. The evidence, indeed, seems to indicate that parts 
of eastern Quebec and the Maritime provinces were occupied In
distinct glacial sheets extending from one or more local centres.

The results of the action of the ice of the glacial period in 
many ways profoundly modified the pre-existing drainage fea
tures. <ireat dejM»sits of glacial debris in many instances filled 
up the older drainage courses, ponded back the waters, and caused 
the <le\ of new water courses and the formation of lakes.
In many districts a mature drainage system was partly or largely 
changed to a juvenile one, now expressed bv lakes, rapids, and 
falls.

Preceding, or during the glacial epoch, there seems to have 
occurred a widespread, downward warping of the northern country 
of central and eastern Canada. The older, general southward 
slope of the land was changed to a northwanl one. Consequently, 
as the margin of the last ice sheet retreated northward, it acted 
as a dam on the northward sloping country, impounding the 
waters with the consequent temporary formation of large and 
small lakes, in which were sometimes formed thick, lacustrine 
deposits. Some of the glacial lakes were very extensive. Such 
a one was Lake Agassiz, occupying the low plain of Manitoba, 
east of the Manitoba escarpment and extending southward into 
the United States, with a maximum area in the neighbourhood of 
100,000 square miles.

A long succession of glacial lakes formed in the Great Lakes 
region, at first draining southward, but gradually finding lower 
and lower outlets to the eastward along the northward retreating 
ice front. Finally the ice retreated so far as to allow of the 
advance of the sea up the St. Lawrence valley, at least as far as 
the foot of Lake Ontario, and up the Ottawa valley some 
distance beyond Ottawa. During the submergence beds were
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deposit in I containing marine shells, etc., and similar deposits have 
Ikh»ii found in the low country south of James hay, and in the 
Maritime provinces, all pointing to the once lower level of the 
land.

With the final disappearance of the continental ice sheet, a 
general upward movement of the north country was inaugurated, 
ami now the marine beds, in places, art1 found at elevations of 
over Ô00 feet. The upward rise is also indicated by the tilted 
position of the older beaches and wave-cut terraces of the glacial 
lakes, once horizontal, hut now rising to the north along in
creasing gradients. The eastern country thus appears, in general, 
to he re-assuming an earlier condition when the main drain
age of Canada was southward.
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A DESCRIPTIVE SKETCH

GEOLOGY, AND ECONOMIC MINERALS

CANADA

PART L

IXTHOIH'CTION
MV

R. W. Brock.

I lie pirsent In siklet i- intended in give it I icin' areount « >t tin* 
general geological condition* in Canada. and of tin- mineral* which, 
oii'lvi remit development. have assumed the gentlest economic 
importunée.

I .xeellent sketches covering I lie subject have lieeti writ leu l.\ 
l»r. t iemge M. I lawsuit, laie I hrei tm .,f the Geological Siirvev uf 
(aoaila ; hut these are now out of print, ami the increasing ileinaml 
lur this general information has remleretl nece->;u \ a new 
lion siiclt as this. The present review is largely hasetl tin these 
preceding ones.

In a hriel and general statement concerning su wide a subject. 
and covering so vast a territory, much that is interesting and im
portant must of necessity he passed without notice; and the broad 
generalizations cannot he expected to present with absolute 
lidelity the actual facts. What has I wen attempted is. to give 
merciv a general idea of the conditions obtaining in the various 
geological provinces into which the Dominion of Canada is natural!) 
subdivided, together with the more important minerals which un
characteristic of. or which have I men exploited in each.

UKUUH.K Al. IXVT.HTIOATInXS.

The geological investigation of Canada may he said to have 
commenced in 1*41, with the organization of the Geological
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Purvey of Canada, under Sir William Logie. The oUumm 
of Logan, and his little coterie of assistants, Murray, Hunt, Billings, 
&c., was summarised in the Geology of Canada published in l Still, 
which deals with tlie southern portions of the Provinces of Ontario 
and Quebec. Since this was written the work of the Geological 
Survey has gradually widened, until, as at present, it embraces 
the northern half of the continent of North America. Much of this 
work has lieen exploratory. The great field to lie covered with a 
small force has prevented concentration of effort, and in no single 
district can it Is- claimed that the geological problems an- com
pletely solved. The natural difficulties of travel in the northland 
have rendered the progress of even reconnaissance work tedious, 
and a large part of Canada is still practically unexplored. Never
theless, sufficient has lieen done to make known its main geological 
features; to roughly indicate the territories that will be fourni to 
lie mineral liearing; to presage the character of its mineral resour
ces in the different geological provinces, and to demonstrate that 
Canada is destined to liecome one of the great mining countries 
of the world.

The reader is referred to the geological map, and to the 
mineral map for indications of the distribution of the main rock 
formations of the country, and important occurrences of minerals.

It will lie noted on the mineral map, that the greater part of 
Canada is as yet unprospeeted. Kven the portions of the country 
represented as lieing within the prospected territory must not lie 
considered as more than partially explored for minerals. To illus
trate the condition with res|>ect to this: six years ago the line 
representing prospected territory would probably have been placed 
considerably north of Lake Timiskaming, yet only a few miles 
west of a silver lead deposit on Lake Timiskaming -that had lieen 
known for a century- and a half—lay the undiscovered silver veins 
of Cobalt, recently revealed by constructing a railway through t hem.

It will, therefore, lie readily seen that, the amount of mineral 
liearing territory still awaiting the prospector is prodigious, the 
greatest, in fact, that now remains anywhere on the glolie.

The mining industries of the country may lie said to have only- 
just liegun. The reason for this tardiness in developing the 
mineral resources is probably to be found in Canada’s wealth in 
farming lands. The first settlers, in order to provide food, were 
forced to liecome agriculturalists. As population increased, and
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fertile lamls were to lie had in plenty, fresh acres were brought 
under the plough. Naturally, Canada liecame an agricultural 
country, and it was the farming lands that were sought after, 
and that were developed by lines of transportation. The lack 
of transportation facilities in the mineral I tearing areas, and the 
extent of country in proportion to its population were contributory 
factors.

In 1NN6 the mineral production of Canada did not reach 
$10,2.50.(MH) in value, and was only $2.28 per capita. In ISON the 
production was over $N7,000,000, or $12.57 per capita. Although 
mining is only in its infancy, it has liecomc one of the leading in
dustries of the country. The output of the mine is now greater 
than the combined output of forest and sea, and ranks next 
to agriculture.

The total production of minerals for the last twenty-three years 
amounts to $920,516,579: of which gold represents $207,700,000.

Though just entering the field. Canada already ranks well 
among the mineral producing countries. According to the review 
of the world's production in 1907, Canada ranked first in d.es- 
tos and nickel; third in chromite; fourth in silver; seventh in 
copper; eighth in gold, and tenth in coal. The nature of the 
product, and the relative importance of the various minerals, is 
shown in the statement of the annual production for 190N, prepared 
by Mr. ,1. Mcl^eish of the Mines Branch, Department of Mines.
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<rm"rn mai. matihial \nim i.a\

l*MO|)U'l. Qt \sinx Vu.,,

l enient, natural BU 1.044 » *15
Cement. 1‘ortlaml 2. t Mi.». 2*0 :t. 700.003
Flagstones Xo i.nno
Sold and gravel (ex|sirts J9S.9.VI !0l.:i*7
>ewer pipe
Clay products, stone, lime, etc Intimated

ÔI4 .04.* 
*..*>1*1.1*10

Tut ill structural iiiii eri.nl product* ami via y product* *1- >ss,007
All other uoii-mvtallie I79,t**i

Total value mm metallic 
Total value metallic.
Intimated value of mineral not re|sirted.

4»
«I «i.v>.u:tti

.«Ml 1**1

Total value Itllts sx: i.'.i.M#

The geographical «listriliution is shown by the prod iction of the prox mees.
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• I old, lolte.

Lead..
('oaf. . . Tons,

( oke. . . “
< Mher material*
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Oks 41 .1.TO * S.'S.INNI
100.170 Ul.Vi.0JII

2.74.1.44* i 7o:i. H-."i
Llw. 17.7.1* 7ti:t

HI A t.* 7.11 s Iiiii .•»! 1
.'HI lb* 1 .*00.007 i, :too. 23.*»

222.013 1 s «7 47k
1.200,1**)
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M t^t x\ i n x

Lignite coal.
Bituminous coal.
Anthracite coal
Coal used in coke production
I oke produced..
Bri< | net tes produced..

2.W I I . 
II-.MW7 
71.7V.*
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Ml MORAL PRODUCTION <>K ONTARIO. 1887.

Material. Ql' ANTITV. Valve.

UuM Os* 3.H10 • m,:m
Silver Ht.UJIt.2W h. I.H.K7I
Culwlt Tone. 7;w M2 761
Nickel It». «72 2.271 ,616
' "Pl«,r 7.303 1.0*5.511

205.290 482 522
Pi*liun •jm. 2io 4.716.857

Ix'hk value Ontario iron ore 
Hinelled into pig iron.

Net metallic production.

120 177 ton*)
• 14.537

282,702

•14,550.H35

Non-Mbtaluc. Quantity. Value.

Arsenic Tons. 2,MS * «0,104
Brick, common . No. 273,882.0110 2,I0M.M7H
Tile drain. . 15,578.000 250,122
Brick, pressed 69,763,423 648,683

Building and crushed stone.
3,732.2-20 73,270 

675 (Mm
Calcium carbide 2.067 ITS,762
Cement, Portland Bl 1,853.692 2,777.478

natural rock 7,23M 5.0M7
Corundum 2,683 242.608
leldapar
Graphite

12.3-28 30.37»
Ton* 2 IHNI 20.000

Gypsum 10,186 IM.652
Iron pyrite* 1 /». 7 .r>5 51 842
Lime Bu 2.650 tNNI 4l8,7tsi
Mica
Natural ga*
Peat fuel

Tons. 456 82,828 
746 4UU

200 1 040
Petroleum. Imp (.1 27,621.851 1,048, Ml
Potlenr 54 585sr loll*. 56.585 124,148

62.806 432, MW
Sewer pipe. 435,088
Talc Tom. 1,870 5,010

Non-metallic production.
Add net metallic

•10,468,588
14.550.8:15
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MINERAL l‘Rul)l < TIOX UK Vjl lwo7.

Product. lit ANTITV. Vaut;.

Hug imn on- 1 on* of 2,000 Hit 22.IWI $ NO .-Ml
< aleined iH-lm- JO. CIO
Rhw nvlm' -. 7l*l 5. MMI

< '1 in him* iron on- •i.407 #»:t 1 MI
< upper i>r«' -•0.174 0*144.1

III OS.", J l.V, 010
jo. lo:< J7. JO.I

Mica, trimmed v*l JIT IM0.H4N
Mica, erode I.MI J4.o;to
Phosphate of 1 hi it' ;t.4io
Prepared graphite 1 Jo :,.•**)

I.»
Slater 4,;uo JtlO.Vi
Mag h|iMies S| yds :unni J ...VI
Cement in- • •III INN)

ÔI >7d :**» -M«i
Hi. •VMi.INNI Oli.lMMI

Bncks Dt.0tNI.000 inni
Tiles and (lottery J70.000
Limestones l ub. yd. 07.710 221,.vto

16.tMl.MiN

MIM'iR \l. MKODUTIOX Ol NOVA N't HI A
(YEAH KNIilNV HEI-T. 10. 11)07

Material. I’ANTITV.

< 'mil t i 1*08* tons. 5.7M.IM0
CoLe made. Cross tons.

Net tolls 4o:i. Mtt
Iron ore Cross tons. MS. 74ft1
Umeetom*. Net tons. 4M.Nil
doB""" I lows tons ■

0*8 1 $ 'HL.
Itrieks
Building * tones Net Oms

25.000.000

His M,7ft2
Antimony ore. Net tons. i m
Manganese ore < iross tons m
Copper ore
Drain pipe Feet. MHI.OOO
(irindstones . .110
Copier Lbs. 12.120
Moulding sand. Net tons. 100

1 Including imported ore. N.fi. ore 4N.337 tone.
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msTHiHrrius «if thk < hikk mixkiixi.s.

Coal is abundant and is extensively worked in tin- vast mi and 
wvstmi provinces. Tin* mope import ant mines art- situated in 
Xuvu Scotia, British Columbia, and Alberta. New Brunswick 
produces small quantities of coal for local use. and lignites are mined 
to some extent in Saskatchewan. There is no available coal in 
Ontario and tjueliee, but the abundant waterpowers that may lie 
utilized for electrical energy, together with |ietroleum and natural 
gas in Ontario, to a considerable extent eonqiensate for this
• loliciency.

Iron is found in most parts of Canada; but only in Nova 
Scotia. Ontario, and tjueliee i> it a> vet of industrial importance, 
and here, only developed on a limited scale. Substantial progress 
is, however, In-ing made, and notable expansion is to lie ex|*-rted.

t lol«I in worked in British Columbia. Yukon Territory. Ontario. 
Nova Scotia, and (jueliec. and certain rivers in Allierta. In British 
Columbia the lode mines now furnish the principal production; 
but placers are still of importance. Ontario and Nova Scotia 
have only lode mining. Klsewhere, placer mining furnishes the gold.

Silver is to be credited to the rich silver ores of northern 
Ontario, and the silver-lead mines of British Columbia. The 
phenomenal development of the silver district of Cobalt and 
Montreal river has placed this region in the premier position 
among the silver camps of the world. An important addition to 
the output of silver is contributed by the gold-cop|>er ores of 
British Columbia. A certain amount is also produced in the copper 
sulphur ores of Qwtiier.

Cop|>er is furnished by British Columbia, Ontario, ami Quebec 
in the order named. The copper production of the former is 

rapidly expanding.
Lead is almost entirely derived from the mines of British 

Columbia, but it also occurs in the other provinces.
Zinc is widely distributed, but the production is as yet 

light, and mostly from the lead mines of British Columbia.
Nickel is one of the most important metallic products of 

Canada, but is largely confined to the mines of the Sudbury
• listrid in Ontario. A certain amount is produced in the Cobalt 
district, and prospects still farther north resembling the Sudbury 
occurrences are undergoing development.
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Manganese, in the form of its oxides, is produced intermit
tently in Nova Scotia and New Brunswick.

Mercury has l»een furnished in small quantity liv British 
('olumhia.

Platinum occurs in some gold placer deposits in British 
Columbia, and also in the nickel-copper ores of Sudbury.

Tin ami wolfram have recently been found in the gold veins 
of Nova Scotia. Wolfram also occurs in certain gold veins in 
British Columbia. Tin-liearing minerals have been found in cer
tain |H‘gmatites of eastern Ontario and Quebec.

Arsenic is obtained in connexion with gold ores in eastern 
Ontario, and in the silver ores of Cobalt.

Antimony is produced, to some extent, in Nova Scotia. It 
is l>eing devehqied in New Brunswick, and at a few points in British 
Columbia.

Chromite is mined in Queliec.
Asbestos is the chief mining product of Quel mm*, and the 

deposits of this mineral in that Province are the most important 
in the world.

firaphite occurs in important deposits in eastern Ontario and 
Quebec; but the industry is not fully develop'd.

Gypsum is extensively mined in Nova Scotia, and New Bruns
wick. It is also mined in Ontario. It occurs in other provinces 
as well, and is beginning to attract attention in British Columbia

Mica is an important product of Ontario and Quebec, where 
it occurs in shoots in veins. Some of the deposits aie very large.

Phosphate of lime, or apatite, is still produced, generally as a 
by-product of the mica mines.

Corundum is extensively produced in eastern Ontario, from 
deposits which, as regards purity and magnitude, ate unique.

Feldspar occurs in wonderful purity in eastern Ontario and 
Queliec. and is of considerable industrial importance.

Pyrites is now mined extensively in Ontario, and to some 
extent in Quel mm*.

Petroleum and natural gas are obtained in Ontario; Alberta 
is also producing a large quantity of gas. and will probably develop 
petroleum fields.

Salt of excellent quality is obtained in Ontario, and in quan
tities regulated only by the requirements of the market. New 
Brunswick and Manitoba also furnish a certain amount.
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Magnesite occurs in Quel***, ami hydromagnesite in Itritish 
Columbia. Uttle ha»yet l**en clone in the way of tlieir develo|s- 
nienl, hut the indications arc that in the near future they will he 
utilized.

Structural materials and clay products are found throughout 
the* country and the m is rapidly growing.

In addition to the mineral products just enumerated, a great 
many others that are useful or valuable have lieen found, and 
these will become economically important as the mineral resources 
liecome more extensively developed.

'.VI I.NT POSSlltlMTIK* ok Till. MINI H U. INDVSTNY.

More interesting, however, than past production or present 
development are the latent possibilities of the mineral industry.

Although, as has lieen said.the greater part of Canada is un- 
pr«isjiected, and much of it even unexplored, what is known of its 
geological structure enables forecasts as to its mineral v 
to Ik- made. As will Ik* seen from the following pages the 
country falls naturally into a number of geological provinces, 
characterize!I by certain peculiarities in the way of rocks, rock 
structure, and minerals. The general outlines of these provinces 
are known. Their southern portions, at least, both in Canada 
and in the Cnited States, have been more or less develofied, demon
strating their mineral possibilities, ami it is fair to assume that in 
tin* northward unprospecied extensions of these provinces, the 
mineral deposits will also, in some measure, Ik* related. Any 
hesitation one might feel about applying this principle is removed 
when one compares the results already obtained in the frontier 
camps, with the corresponding stage in tin* development of the 
older mining districts of Canada and the Vnited States, in the 
same geological province, ami when one renient tiers the dis
coveries that have followed the o|iening up of each new section, 
ami considers that geological explorers report the occurrences of 
the same minerals and the same geological < ions in the north 
that characterize that geological province in the south.

A brief summary of the characteristics of the main natural 
divisions of the country will at least suggest the possibilities of 
great expansion in the mineral development of the country.

8

22

3



(iKOUMiY, X \l) I CONOMH' Ml \ I HALS <>F < X \ Xl> X 17

XPI'AI.ACHIAX HKliKlN

Tlie southeastern portion <if Quebec. together with tin* 
Maritime province#, form the northeastern extension of the 

Mountain system. The Appalachian region i> char
acterized by roek formations, ranging from pre-Cain lui an to 
t'arhoniferouK, that are typically disturbed and thrown into a 
succession of folds. In Canada, the Appalachian extension 
is found to possess many of the minerals which have placed 
some of the eastern states in tlie foremost rank of mineral 
and industrial districts of the world. Important deposits of 
coal, iron, and gold are mined in Nova Scotia. Of lesser 
importance, but still considerable, are the gypsum, stone 
and building material industries; manganese, antimony, tripolite 
and barite are also mined, and some attention has been paid to 
eop|M*r

Pennsylvania, which is probably the best developed Appala
chian state, now has an annual production of domestic minerals 
approximately equal to SV.340 per square mile of territory, or to 
$(t7 per capita.

Nova Scotia has an annual production of about $1 .(MM) |w»r 
square mile, or #4(i |ier capita. Taking into consideration the 
more intensive production which follows increase of population 
and development, a geological comparison would appear to lie 
fair, and Nova Scotia would seem to possess proportionately 
equal mineral resources with the most favoured states.
Its coal reserves have lieen estimated by Hon. II. Drummond to 
lie (MNNMNNMMJM tons.

The mineral development of New Brunswick is backward. 
This is partly due to the covering of soil, and the forested areas 
which make discoveries difficult; so that very little of it has been 
prospected. The principal products at present an» gypsum, lime, 
coal, building material, grindstones, clays, and mineral water. 
Iron, manganese, and alliertite have lieen important ; and iron 
promises to again liecome prominent. Antimony is being mined; 
copjier, lead, silver, nickel, gold and other minerals have lieen 
found. Shales rich in oils and ammonium salts occur in large 
quantity, and seem likely to give rise to an important industry.

The southeastern portion of Quebec also belonging to this 
area may lie said to lie a high producer of economic minerals.

253
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The main asbestos mines of the world are situated in this area; 
and important industries are carried on in chrome iron «ire, cop
per, and pyrites. Iron ores, and gold, also occur.

LOW LA X lis OK THK ST. LA WHKXCK V ALLKY.

The southern portion of Ontario and the valley of the St. 
Lawrence are very similar, geologically, to the State of New York: 
consisting mainly of flat-lying I'aheozoic rocks; and tin* mineral 
products are the same: clay, cement ami other building materials. 
|M‘tro|eum. natural gas. salt, gypsum and other lion-metallic 
products—extremely valuable, if less showy than the metallic 
minerals.

THK LAVHKXTIAX PLATKAV.

North of the valley of the St. Lawrence, from Newfoundland 
to beyond Lake of the Woods, and enclosing Hudson bay like a 
huge V, is an area of pre-Cambrian rocks, estimated to cover 
2.000.000 square miles, or over one-half of Canada. Over the 
greater portion reconnaissance surveys only have lieen made, 
ami the southern fringe of it alone may !>c said to lie known, and 
of this fringe only a portion pros|>erted. These rocks of the pre- 
Cambrian are remarkable for the variety of useful and valuable 
minerals they contain. Iron, copper, nickel, cobalt, silver, gold, 
platinum, lead, zinc, arsenic, pyrite, mica, apatite, graphite, 
feldspar, quartz, corundum, talc, artinolite, the rare earths, 
ornamental stones and gems, building materials, etc., arc all found, 
and are. or have lieen. profitably mined. Most of the other mate
rials. both common and rare, that are used in the arts, have lieen 
found. Diamonds have not lieen located; but from their discovery 
in glacial drift from this area, it is altogether probable that they

A tongue of these pre-Cumbrian rocks extends into New 
York State, which supports some large ami varied mineral indus
tries. Another extension crosses over from Canada into Michigan. 
Wisconsin, and Minnesota. In it are located the Michigan Copper 
mines, and the great Lake Superior iron ranges. Along the south
ern edge of the pre-Cambrian in Canada, there are known the gold 
ranges of the Lake of the Woods; the silver of Thunder bay; 
a succession of iron ranges extending from Minnesota for hundreds 
of miles to Quebec; copper rocks of Michipicoten and Bruce mines;
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the Sudbury copper nickel deposits; the Montreal River and Cobalt 
silver ureas ; the corundum deposits of eastern Ontario; the mag
netites of eastern Ontario and Quebec, and their large apatite-mica 
deposits, etc. It is quite true that few good merchantable iron 
deposits have lieen found in our extensive iron range forma
tions; but in the Mesabi range the richest in the world -only 
about two |>er cent is iron ore, so that immediate discovery in the 
little prospected areas in Canada is scarcely to la* ex|>ected. To 
realize the unprospected nature of the country, it is only necessary 
to re mem lier that the greatest asbestos deposits of the world wen* 
brought to notice by blasting the Queliec Central railway through 
them; that the greatest corundum deposits extending in a licit a 
hundred miles long, were found in a settled district by an officer 
of the Survey only twelve years ago; that the Sudbury nickel depo
sits were discovered by putting a railway through them ; that 
Cobalt, now the premier silver camp, although only a few miles 
from one of tin- earliest routes of travel in the country, and only 
a few miles from a silver-lead deposit known a hundred and fifty 
years ago, was discovered less than six years ago, and then only 
by means of a railway cutting through a rich vein.

In trying to form an idea of the mineral possibilities of this 
great stretch of lî.OOO.IMM) square miles, we have a few facts on 
which to base an opinion. It is known from the explorations of 
the (leological Survey, that scattered over this area an* patches 
of all the various formations that go to make up the p re-Cambrian ; 
that almost all the minerals known to occur in the developed 
southern edge have lieen noted by explorers in the north; that 
in the known or partially known southern bonier, are fourni the 
greatest iron mines in the world: mines that have produced over 
400,000,000 tons of iron ore, and are calculated to furnish at least 
1,500,000,000 tons more; what may still lie called the greatest 
copper camp: having produced about 4,500,000,000 pounds of 
copper and yet steadily increasing its production ; also the greatest 
nickel mines in existance; ami what pnimises to prove one of 
the greatest silver districts. In fact, in the known districts of Canada 
the pre-Cambrian appears to be as important from the mineral 
standpoint as in the highly developed districts in the United States. 
It seems to lie safe,therefore, to assume that in the great northern 
areas, as yet unattacked by the pick of the prospector, are vast 
stores of minerals which will become available as the country 
is opened up.
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TNI 1NTKMIOM PLAIN.

Tlio greater portions of Manitoba and Saskatchewan. xvliivh 
lie outside of the pre-4'ami irian, and the Province of Alheila, are 
pre-eminently agricultural, hut in addition to furnishing an im
portant market for the product of the mines, they will have a 
large output of non-metallir minerals. The Interior plain is 
underlain for the most part by sedimentary rocks, chiefly of 
Cretaceous age. and containing coal, building stones, clays, and 
cement materials. Natural gas over wide areas and under great 
pressure has I wen tup|ied, and there is every indication of a large 
oil field in the northern portion, at least, of Allierta, and some oil 
has I wen encountered in the southwest. The lower sandstones 
of the Cretaceous along the Athabaska river, when they come to 
the surface, aie for miles saturated with bitumen. These tar 
sands will probably average 12 per cent in maltha or asphalt uni. 
Mr.H.G. McConnell estimates that the tar sands seen by him occu
py 1 .(MM) square miles, which, with the thickness of 150 feet. would 
give 2N-40 cubic miles of tar sands in sight ; or about 6*5 cubic 
miles of bitumen ; or. by weight. 4.7(M),OOO.OtM) tons of bitumen. 
The lignites of the eastern plains, useful for local purposes, be
come more highly bituminiaed as the mountains are approached. 
Mr. I). It. howling has estimated the available coal in the known 
fields of the northwest provinces as follows:

PmiVINrK.

A UK A OK A NTH HA- BlTV-
Coai. Lam» m>.. minoi s.

In MillionIn Sijuarv In Million In Million 
miles. Tons. Tons.

Mandolin ts
Saskatchewan. . 7..VIII 'JO,mm

I'l.Vcj toil 44, MU (Ml.(MU
Mackcnsiv district . ■JH Ml .VMI

Gold is found in a numlier of the rivers coming from the 
mountains. Clay ironstone occurs in many parts of the north
west . and will in time lie utilized. Salt and gypsum also occur.

THF. rORDILLKRAN HFI.T.

The Cordilleran licit, in South America, in Mexico, and in 
the western states, is recognised as one of the greatest milling 
regions of the world: noted principally for its wealth in gold.
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silver, copper, and load. Tin* Cordilieras staml unparalleled in 
the world for the continuity, extent, and variety <if their mineral 
resources. In Canada, and in Alaska, this licit maintains its 
reputation ; although in both for the greater part unpros| meted.

In Canada this licit has a length of 1,300 and a width of 400 
miles. It is pre-eminently a great mining region. Its rocks 
range from the oldest formations to the youngest; vuleanisin 
and mountain building processes have re|ieatedly lieeii active.

Although develo|H‘d along the International Boundary hi ne 
on the south, and while some of the main streams have liven 
prospected to some extent for placer gold, the greater part of the 
belt is as yet untouched. Probably not one-fifth may In- said to 
have lieen pros|iected at all ; not one-twentieth prospected in 
detail; and not one area, however small, completely tested.

Lode mining may lie said to have commenced in British 
Columbia about fifteen years ago, the production previous to this 
date being largely in placer gold ami coal. In 1K93 the annual 
production of minerals in British Columbia had a value of about 
${.300.000; it now runs about $25,000.000. Tim total produc
tion of British Columbia to the end of 1907 was approximately 
$300,000,000. The Yukon, which up to the present has produced 
practically only placer gold, is credited with over $123.000,000.

The Cordilleran licit in Canada is not only rich in gold, 
silver, copjier, lead, and zinc, but has enormous resources of coal 
of excellent " v. varying from lignites to anthracite, which is 
conveniently distributed. Only the coal areas in the southern 
portion of the Province, and a few small areas on the Telkwa and 
Nass rivers, ami on the Yukon, are at present known; but the 
estimated coal in the known fields is enormous, as shown in the 
following table prepared by Mr. I>. B. I fowling:

In S'piare In Million In Million In Million
mik-. Tons. T.h»* T.H.M

British Columbia 1.1 IS JO a*.«M2 an
Yuk,«. tmi *2 .12 HÔ0

(îrest un prosper ted areas are known to contain. in places,
coal formations, and will, no doubt, will'll ex plored. a< Id greatly
to the above reserves. The coal production is not large as com-

9
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|Mired with the supply; hut a large increase in production may 
l»e expeehsl in tlie near future, as these are the liest steaming 
and coking coals in the west. and railway facilities will lie provided 
to supply the transcontinental railways.ami the great smelters in 
the northern states.

The whole lielt of the Cordilleras, from Mexico to Alaska, 
may lie considered as forming one general geological province. 
The nature and mode of occurrence of the minerals an* in general 
similar throughout. The great mineral wealth of Mexico and 
the western states has been amply demonstrated by mining. 
Only about one-fifth of Alaska has lieen explored, and lack of 
transportation facilities, and rigorous climatic conditions still 
handicap rapid development ; but already it has a large produc
tion. showing that the Cordillera maintains throughout, its highlx 
mineralized character.

Probably nowhere along the (Whileran lielt has the maxi
mum production lieen reached. The value of the production of 
the lion-metallic minerals, such as coal, oil, etc., is rapidly growing, 
as is also that of the baser metals, copper and iron; and most of 
the minerals used in commerce and the arts are being produced.

The prospective resources of the Cordilleran belt in Canada 
may. therefore, lie considered enormous. Though mostly un- 
prospected. it has already lieen proved to possess the greatest coal 
fields; one of the greatest copper mines: one of the greatest silver- 
lead mines; and two of the greatest placer camps in western 
America a region noted for its extraordinary mineral wealth.

Vpon the knowledge already gleaned concerning the economic 
deposits of the Dominion, bv geological exploration, liv prospect
ing, and by actual mining, it is safe to predict that the mineral 
industry will liecome a very great and valuable one. Its develop
ment will render essential a close study of the geology of the 
country. The geological field in Canada is as rich and inviting 
as the mining. Perhaps half the rock history of the world is 
written in the pre-Cambrian, and it is of this portion that most 
remains to be deciphered. Since the greatest spread of these old 
rocks occurs in Canada, much of this work will fall to Canadian 
geologists, and the careful solution of the problems presented 
will lie as valuable to science as to the mining industry.

Not» l «>r .let:nl«'i| itc*<ription« of ilv it«*nlniiv mul mineral rewuiree*. He., the reader 
uln ml' I lull nil! ilv imMiralènn* of lin I ieulogiriil Survey, ami the Milieu Branch. lie part - 
inenl of Mme*, h In i the re|»»rt* of the Moreau of Mine* of I he aeverni province».
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PART II.

A DESCRIPTIVE SKETCH
OT THK

GKOLOUY. AND HmXOMlC MINERALS
or

CANADA

BY

0. A. Young.

CHAITKK 1.

Introductory

The description of the geology of Canada net forth in the 
following pages is only a generalized view of the subject. No 
attempt has I wen made to enter into details ; since such a mode 
of procedure would greatly increase the hulk of the volume, and 
probably result in the production of a work of interest to only a 
very limited number of renders. I’nfortunately, the broadly 
descriptive met hod adopted frequently renders it necessary to 
condense into a few words the description of the complicated 
geology of many and wide regions. There is. |>erhnps, a tendency 
to make it appear as though the geological history of the greater 
part of Canada was now definitely known, when in truth, there 
is scarcely a district in which important geological problems do 
not still remain unsolved.

1‘aheontological subjects have lawn scarcely touched upon, 
since, under the plan adopted, little better could have Iwen offered 
than comparatively uninteresting lists of fossils. In dealing with 
the occurrences of the various economic minerals in different 
districts, no endeavour has Iwen made to mention or describe all 
of the deposits that are at present of economic importance, nor 
all such as may yet Iwcome of value. Instead, as far as possible, 
the aim has been to indicate the nature and mode of occurrence
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of tlx- more characteristic mineral depoaita of each region. It 
will lie apparent that, in following this (dan. more space lias I wen de
voted to certain classes of de|s»sits or individual occurrences than 
their relative économie importance wouhl otherwise demand. The 
iiielusion. under the title of mineral de|xmit*. of deacriptions of 
|ieat I togs. etc., cannot, of course, lie strictly justified.

In dealing with the geologythe plan followed has been largely 
1 liât adopted by the late Dr. <i. M. Dawson in his admirable 
outline of the physical geography and geology of Canada, pre- 
pa ml for the Handbook of Canada at the time of the Toronto 
meeting, in 1N97. of the British Association for the Advancement 
of Science. The author also wislies to record his indebtedness 
to Mr. H. W. Brock. Director of the Geological Survey, and to 
Messrs. W. Mclnnes and H. \ Johnston for aid received and 
revisions suggested during the preparation of the work. In the 
case of the description of the one deposits, many sentences have 
I icon transcri lied almost won! for word from articles by numerous 
writers. Since in the present work it has seemed I test not to give 
references to the host of authorities consulted, the author may 
only here acknowledge in general terms his indebtedness to 
the various geologists ami professional men who have con
tributed to the written record of Canadian geology.

Canada embraces the northern half of the continent of North 
America, with its adjacent islands, including those of the Arctic 
ocean lietween the 141st meridian and Greenland, but exclusive 
of Alaska in tin* extreme northwest, the island of Newfoundland, 
which still remains a separate British colony and holds jurisdiction 
over the Labrador coast, and the small islands of St. I Metre ami 
Miquelon, retained by France. The total area of Canada is 
estimated at about 3,729 .<165 square miles. This area is somewhat 
larger than tlie Vnited States (including Alaska) and not much 
less than all Kurope.

The form of the Ninth American continent may Is* dcscrilied 
as that of an isosceles triangle.of which the narrower part, pointing 
south, constitutes Mexico; a wide central belt the Vnited States; 
while the broader base is the Dominion of Canada. The northern 
margin of the continental land lies approximately on the seven
tieth parallel of north latitude, but in the east the lam! area is 
continued far northward by the great islands of the Arctic archi- 
pelago, while south of these the continent is broken into by the
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large hut shallow sea named Hudson Imy, HtHI miles from Hurtli to 
south, ami some 000 miles in width.

Surrounding Hudson hav lies tlie Laurentiun plateau, or 
Canadian Shield, a tract of land underlain hv ancient, largely 
crystalline roeks, and. though relatively elevated, scarcely ever 
rising over 2.000 feet above the sea. except in the extreme north
east. Spreading widely in the I'ngava jicninsuln. this upland 
runs with narrower dimensions round the southern extremity of 
Hudson hay. and thence continues northwestward to the Arctic 
ocean. Along the southern margin of tin* Laurentian plateau 
lies the great water way, tin* river St. Laxvrence. reaching to the 
very cent re of the continent, and expanding there into the group 
of inland fresh-water seas generally spoken of as 1 làeOreat lakes, 
while tin* Winni|>eg system of lakes, with Atltahaska. (ireat Slave, 
and (ireat Bear lakes.occupies a very similar position on the outer 
rim of the western extension of the plateau.

Following respectively the trend of the southeast and south
west sides of the Laurentian plateau, the two great mountain 
systems of the North American continent the Appalachian in 
the east, ami the Conlilleran in the west -convergeto the smith, 
embracing lietween them, to the south of the (ireat lakes, the 
central plain of the continent that, west of the Laurentian plateau, 
extends northward through Canada to the Arctic ocean. But 
in the east, in Canada, the Appalachians closely follow the l>order 
of the Canadian Shield, separated from it only l>v the valley of 
the St. Lawrence river. While the two mountain systems of the 
continent are. with respect to one another, symmetrically dis
posed. they are opposed in extent and character. The Conlil
leran system of the west embraces a mountainous tract, of which 
large areas are elevated more than Ti.OOO feet above the sea. with 
peaks rising to heights of 10,000 feet and more. On the other 
hand, the mountains or hills of the A| hian system, in Canada, 
seldom rise more than 2.000 feet above the sea. ami over the 
greater part of the eastern provinces -New Brunswick. Nova 
Scotia, ami Prince Edward Island the land lies below the 1.000 
ft. datum line.

A large portion of Canada is essentially a region of lakes and 
rivers, and no feature of the country is more important, whether 
historically or geographically, than the great length and volume 
of its principal watercourses, and the manner in which these

0
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interlocking streams jwneirate almost every part of the area. 
In eastern Canada in the Maritime province# the waterways, 
though of local importance, and including the St.John river, 
nearly 400 mile* long, an* relatively unnoteworthy; hut elsewhere 
are river and lake systems almost unequalled in size and extent. 
The St. Lawrence river, with its numerous tributaries, amongst 
which may lie mentioned the Ottawa, nearly 700 miles long, 
drains a basin lying largely in Canada, and having an estimated 
area of 530,000 square miles. Tin* easterly flowing St. Laxvrence. 
with the great system of lakes at its Itead. offers, alsive Montreal, 
by aid of the canals on the Ste. Marie. Niagara, and St. Lawrence 
river*, a navigable route nearly 3.000 miles long, leading to the 
heart of the continent : while, eastward of Montreal to the Strait 
of Belle Isle, for almost 1.000 miles the estuary of tin* river and 
tlie <lulf of St. Lawrence form a route for the largest sea-going 
vessels.

Lmptying into Hudson bay and strait are numerous rivers, 
draining an estimated area of 1.4*0.000 square miles. The height 
of land bounding the Hudson Bay Imsin runs southwesterly 
through the Cngava peninsula, and westerly through tjueliec 
and Ontario to near the head of Lake Su|>erior. whence, diverging 
southward into the Vnited States and again entering Canada, it 
follows a general westerly course to the Rocky mountains, leaving 
in southern Saskatchewan and Allterta a narrow strip of territory 
whose waters find their way to the Gulf of Mexico. Continuing 
northward for some distance along the crest of the Rocky moun
tains, the divide then assumes a general northeasterly course, 
and. passing just north of Kdmonton. runs to a point north of 
Hudson bay. Within this basin, in the west, is the Saskatche
wan river, rising in the Rockies and flowing easterly to the Winni
peg system of lakes, lieyond which it is continued by the Nelson, 
emptying into the southwest corner of Hudson bay. thus forming 
a river system 1.000 miles long. North of the Saskatchewan lies 
the Churchill river, that, with its tributaries, has a total length 
of about 1.300 miles. Besides these, many other rivers, often of 
no inconsiderable size, drain countless lakes, large and small, and 
flow from all sides into Hudson hay.

In western Canada, northwest of the Hudson Bay basin, and 
lietween it and the continental divide, lies a great region of about 
1.200.000 square miles, draining northward to the Arctic ocean.
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Tin* greater part of this territory is drained by tlte Mackenzie 
and its tributaries, affording a river system with a maximum 
length of about 2.5(M) miles. West of the continental divide, 
within the Cordilierait region, lies the Pacific basin, with an area 
of about HX7,4(MI square miles, drained by numerous rivers breaking 
transversely through the northerly trending mountain ranges. In 
the south, the I raser, 095 miles long, and the Columbia only 
partly in Canada are the chief rivers. In the north, the Yukon 
about 1,700 miles long drains an area in Canada of about 145,000 
square miles, and finds its way through Alaska to Bering sea.

Thus, with the exception of a relatively insignificant area 
of about Id,000 square miles, the whole of Canada lies on the 
northern s|o|s* of the continent. draining into the northern At
lantic, the Arctic, or Pacific oceans.

Canada is notable not only for the size and volume of its 
great river systems, but also for its almost countless and often 
large lakes, that occur more particularly within or along the 
borders of the Laurent inn plateau. Lying along the boundary 
between Canada and the I’nited States are the large bodies of 
fresh water known as the (treat lakes, having a total area of over 
95.(MMI square miles, of which Lake Superior, the largest, occupies 
about 31.X00 square miles, and Lake Ontario, the smallest. 7,380 
square miles. Westward, in Manitoba. Lakes Winnipeg and 
Wintiipegosis have areas respectively of 9.4(M) square miles and 
2.0X0 square miles. Farther to the northwest lies Lake Atha- 
baska. with an area of 2.X42 square miles; Great Slave lake. 10.719 
square miles, and Great Bear lake, 11.820 square miles. Besides 
these there are many other lakes whose size would place then 
in the first class.

In this connexion it may be useful to state the height of a 
few of the larger lakes, each of which marks the lowest level of 
large tracts of adjacent land. The Great lakes, though they stand 
at four levels, in reality occupy only two distinct stages, separated 
by Niagara Falls. Below this cataract is Lake Ontario, 240 feet 
above the sea : above it, Lake Krie, 572 fc*et ; Lake Huron and 
Lake Michigan. 5X1 feet : and Lake Superior. 002 feet. Farther 
to the west are: Lake of the Woods, 1.057 feet ; Lake Winnipeg, 
710 feet ; Lakes Manitoba and Winnipegosis, 810 feet and 840 
feet respectively; Athabaska lake. 020 feet ; Great Slave lake, 
about 520 feet ; and Great Bear lake, about .‘OKI feet.
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The great, relitrul. C-sliaped la» U rantian plateau, with an 
area of over 2.000.000 square miles. is. both physiograpliically 
ami geologically, a dominant feature of Canada. Com|si*cd 
mainly of very ancient rocks, largely of the nature of granites, 
and formed during the first geological era. it represents a portion 
of the pre-Camhrian land, that at one time doubtless extemled 
far to tin* north, west, ami south, possibly forming a continental 
mass resembling the present one in extent. I luring succeeding 
ages, seas alternately advanced over and retreated from the area 
of this continental land, and in them were deposited the sand
stones. shales, limestones, ate., now almost entirely surrounding 
tlie Luurpntian upland, and in places lying within it.

Cast and west, toxvards the IMiniers of the continent. |*criods 
<*f mountain buihling, «if v«ileanie activity, an«! of invasions of 
deep-seated igneous Isslies altemateil with the process»*.*- of s«*«li- 
iia'iitat ion. Hut «luring all t hose times t la- ventral Canadian Shield 
as well as its west ward extension now Imhlcn by the younger strata 
of the western plains, remained comparatively stable, unaffected 
by mountain buihling processes or by the invasion of igneous 
masses. Probably a xerx large portion «if the Laurentiaii higli- 
lamls xxas never covered by the successively invading seas, in 
which, on all sides, xvere laid down grant volumes of sediments, 
in part, at least, derived from the erosion of the central uplands.

Kxeept locally, or for comparatively short jieriods of time, 
eastern Canada, from the close of the secoml great geologictd era 
(the 1‘alicozoic). ap|s»ars to have remained elevate«l alsive the 
sea, undergoing erosion and unaffected by mountain buihling 
processes. Hut west of the Camuliati Shield, during Mesozoii* 
ami later times, sedimentation, mountain buihling. and igneous 
activity continued until a recent date. Thus Canada might lie 
divided into two portions an eastern «me of relatively low relief 
ami fundamentally underlain only by Palaeozoic or older strata, 
ami a western «livision, in which sedimentation continued through 
Mesozoic ami Ccmizoic times, accompanied by. in the xx«*st, ig
neous activity ami the o|s‘rations of mountain buihling forces, 
l or the further description of the geology and physical features 
of the country it is, however, mon» convenient to employ a six- 
fohl division, as follows:

(1.) The Apfin/tiehtan Htyion, including the portion of Ca
nada east of a line running from Lake Champlain to the neighbour-
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hood of tlu* city of Qucliee and thence <lowti the channel of the 
St. Lawrence.

(2.) The SI. I,<iimnn Loielnn4*, including the plains IMinier- 
ing the St. Law relire river alnive the city of (jucher ami extending 
through southern Ontario to Lake Huron.

(3.) The ! Murent inn Hluteau Hey ion, including the great 
I -sha|Mi«l upland surrounding Hudson hay.

(4.) The Arelie Areln/nlni/o, including the islands of the 
Arctic ocean north of Hudson Imy.

(*>.) The Interior ( onlnn nlol IHuin. including the central 
licit of plains lying ImMween the western margin of the Laurentian 
plateau and the Koekx mountains.

(ti.) Tin ('oriiilleron Hey ion, in< the mountainous
region of the western portion of the continent.

8
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4TIAITEN II

THE APPALACHIAN REGION

'l'\w A/i/Hihicliiuh ft i/KHi uf ( 'atiada may In- defined a> including 
lin1 territory lying east of a line tunning northeast fmm tin- foul of 
Like Champlain on the Vermont border. to the citx of Quebec 
and theimc down the St Lawrence valley, that is. it contains most 
u| tlw Prov ince of Quel»cc lying east of l he St l.axx renee. together 
with the Maritime province». of New Brunswick. Prince Ld\ aid 
Island. and Xova Scotia. The country i~ part of a mountainous 
hell, the Mountain system, that, commencing not
far front the Gulf of Mexico, continues northeastward through 
tin* eastern portion of tin- continent to the Gulf of St. Lawrence. 
I icy oi id which it reappea t > in the i-land of Newfoundland. Through
out this belt tin- strata an* frequently highly folded and faulted, 
and evidence of igneous activity is not wanting; while within it. 
m Canada as elsewhere, are many valuable mineral deposits, in
cluding the asbestos deposits of southeastern Quebec, ihe most 
noted in the world, the coal and gold fields of Nova Scotia, as well 
as bodies of iron, copper, and various other ores.

The Appalachian Mountain system, throughout its entile 
course of 1.71 ill miles within the limits of the continental land, 
preserves a general southwest and northeast trend. South of 
New York state it is represented by two parallel litiges, upon the 
eastern one of which many peaks rise above <1.000 feet. In 
northern New York, the New England States, ami eastern Canada, 
the mountain system is less regular in structure. In Vermont 
occur the Green mountains, win we highest peak rises to 4.4.40 
feet. Part her east, towards the southeastern angle of the Province 
of Quel K*c. lie the White mountains, with Mount Washington 0.201 
fiM't high. Xorthern Maine, bordering the Province of Quebec 
on the cast, is also mountainous, with one |»eak rising above 
Ô.000 feet. In eastern Canada, the Appalachian system, regarded

^28112
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as a mountainous l>elt. is, strictly speaking, represented only 
by the elevate<l tracts of eastern Quelle and northern New Bruns
wick. Elsewhere, over the greater part of the Maritime provinces, 
the Appalachian character is mainly represented by the general 
trend of the major hills and of the large indentations of the sea. 
and by the general geological structure of the country as a whole.

In the Eastern townships of southeastern Quebec, the Green 
mountains of Vermont are continued northeast wan l by the 
Notre Dame mountains, that approach the St. Lawrence below 
Queliec, ami from there, bordering the estuary of the river, con
tinue with increasing altitudes into and through the Gaspé |*>nin- 
sula, where they are known as the Shiekshocks. In the Eastern 
townships the Notre Dame mountains are represented by three 
rudely parallel ridges, that, passing eastward, have progressively 
higher average elevations, and finally, over considerable areas, 
rise aliove 2,000 feet, with Sutton mountain, in the westernmost 
range, attaining a height of nearly 3.000 feet.

Proceeding northeastward to a point opposite the city «»f 
Queliec, the Notre Dame mountains sink to lower and lower 
elevations, but beyond this they again increase in height, so that 
in the Gaspé peninsula they form an uplifted area with a general 
elevation of from l.(HK) feet to 2.000 feet, with many peaks rising 
above 3.500 feet. Throughout the elevated tract of eastern 
Queliee; the country is largely drained by tributaries of the St. 
Lawrence, flowing northwestward through d<‘fileis which they 
have trenched across the northeasterly trending ridges.

In the Maritime provinces the Appalachian system is repre
sented by the bioken, hilly elistrict of the northwestern part of 
New Brunswick, where the general elevation over considerable 
tracts of country is above 1,000 feet, while a numlier of hills 
rise over 2.500 feet above the sea. A second relatively high tract 
in this Province borders the Bay of Fundy, and, though much 
broken in its westward portion, forms a considerable area of 
plateau-like country, with a general elevation of about 1,200 feet. 
Lying lietween the two hilly portions, a very large part of New 
Brunswick has a mean elevation of only a few hundred feet, and 
the same is true of Prince Edward Island. The higher land of 
the |>eninsula of Nova Scotia forms a central ridge seldom reaching 
1,200 feet, though, in what may In* regarded as its continuation, 
in the island of (’ajie Breton, some higher points attain an altitude 
of 1.500 feet.
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Though tin- general course of tltv hill> of the Maritime prov
inces parallels that of the Appalachians. the proprietx of iiivlu<ling 
tliv trillion ni 1 Im* Vppalachiun region i> I letter shown hy the 
geological features sueh as tlie Appalachian folding, ami hy the 
pronounced noillieasterly trend of the whole Province of Nova 
S«otta. tla- parallel. long indentation of tlie liav of I undy in the 
southeast and that of Chaleur hay with the valley at its head, 
in the imrtInvest.

The \|i|>alarhian region, though essentially a broken, often 
rugged, hilly country, contains many fertile, cultivated districts.
Amongst these may lie mentioned the valleys of the hastern 
townships of (Quebec, the St. John Hixer valley of New Brunswick, 
and in Nova Scotia the Xnna|wilis-('ornxvnllis valley that parallels 
the Bax of I undy. from which it is separated by the long ridge 
of North mountain. Much of the Appalachian region in Canada 
is. hoxxexer. a forested country, traversed by swiftly flowing 
streams, and. in pahs of Nova Scotia ami New Brunswick, dotted 
xxith small lakes. Some of these are very picturesque, and in 
( a|M‘ B let on the salt, nearly land-locked, Bras «l'Or lakes, with 
their often hold shores, are justly noted for their lieauty.

(ie«logically the Appalachian region of Canada is character
ized l>x a very complicated structure. The strata, chiefly of 
I'aheozoic age. at x arious times and over large tracts, have lieen 
greatly disturbed, traversed by many faults, and now lie in highly 
inclined positions. During earlier I'aheozoic times, embay ment s 
of the sea spread oxer the region in question, alternately expanding 
and contracting, while frequently these bodies of water seem to 
have taken the form of long, wide sounds, extending in a general 
southxvesterlv direction, sometimes to join the great interior 
seas that flooded tlie central |Millions of the continent. In these 
embayments were deposited great volumes of sediments, which, 
during intervals of emergence, were eroded, and folded and faulted 
during successive periods of activity of mountain building forces.
Over considerable districts intrusive areas of igneous rocks occur, 
and the geological history is further complicated by the local 
presence of volcanic material.

As a result of the successive action of similar mountain build
ing processes in the Appalachian region, their is now a pronounced ,
general tendency for the different formations to occur in elongated 
bands, striking approximately northeast and southwest. In the
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Eastern township ami <Jas|rf penin>ula. along tin* central axes 
of folding and uplift, erystalline rocks of pre-Cambrian ago are 
now excised. fcocks of thin ancient era occupy cotishlerable 
areas within the two hilly regions of New Brunswick. and also in 
t lie northern and eastern portions of Cape I tret on island.

Camlirian and Ordoviviaii strata occupy much of sont I w-a stem 
IJueliec, and continue non lieastxx :ird into <ta*|rf. xxhere they arc 
aeconi|»anie<l by large volumes of Devonian and Silurian sediments. 
Silurian measures are widely displayed over northwestern Xew 
Brunswick, and apfiear, associated with Devonian. Ordovician 
and older strata, in the southern part of the Province. In Nova 
Scotia, Devonian and older lieds occupy the main (Million of the 
Province.

In the Canadian Appalachian region strata of Carbonifemus 
and Permian age are confined almost entirely to the Maritime 
provinces, where they occupy all of Prince Ldxvard Island, and, 
on the mainland, border the shores of the ( iulf of St. Lawrence; 
while in southern Nexx Brunswick tliey extend wester lx almost 
completely across the Province. Triassie measures occur both in 
Nova Scotia and Nexx Brunswick along the shores of the Bax of 
Fundv, but, with the exception of these lieds, the Mesozoic system, 
as well as the Tertiary, is unrepresented in the Canadian Appala
chian region.

The pre-Cambrian jocks of the Appalachian region are largi lx 
of igneous origin, often deformed and now schistose or gneissic. 
In the Eastern townships of (jueliec, the locks of the pre-Cambrian 
areas apjiear to lie almost entirely volcanic rocks, chiefly basic 
varieties; no true sediments are definitely known to be included 
with them, though, by the action of later earth movements, they 
are now, in places, intricately associated xxitli more or less altered 
Paheozoic strata. In tin* (las|>e |ieninsula the corresponding 
rocks include other forms, of the natuie of granites, as well as 
acid volcanics and possibly sediments. The same is true of the 
regions in northern New Brunswick, while in southern New 
Brunswick and Cape Breton, besides large volumes of granitic 
and gneissic rocks, variously altered acid and basic volcanics are 
common, and there also occur masses of crystalline limestone, as 
well as schistose rocks of possibly sedimentary origin.

The comparatively limited, but widely separated areas of 
pre-Pam brian rocks, are the visible portions of the ancient pre-
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Pahcozoic continent upon which the later rin ks, during periods of 
depression, were deposited. Though usually largely composed 
of igneous matter, tin- general character of the different assem
blages varies rather widely from place to place, indicating the 
likelihood that the buried portions aie also heterogeneous, per
haps in places including large amounts of sedimentary rocks. 
1‘ossibly the great series of sediment* known as the gold-l>earing 
(or Meguma) series, which occupy a very large portion of the 
Nova Scotia |ieninsula. may represent such an ancient sedimentary 
series, though they have lieen generally regarded as of early 
Palasixoic age.

The gold-1 leering series of Nova Scotia, together with great 
intrusive masses of later granites, occupies the whole Atlantic 
coast of tin1 peninsula, extending in the southwest almost com
pletely across it, and underlying, in all. an area of some six or 
«even thousand square miles. This eerie*, consisting of a lower 
division comprised largely of quartzites, and of an upper one 
mainly of dark slates, has yielded a section of over 25.000 feet of 
sediments, thrown into a series of folds whose axes follow a 
general northeasterly course. Cutting tlie sediments an* large, 
batholitic bodies of granite of a later age. possibly late Devonian. 
Along the axes of folding, within the lower quartzite division, is a 
widespread system of veins of quartz, often gold-1 waring. The 
gold-bearing series has generally lieen regarded as of early Cam
brian age, though, so far, without fossil evidence, and the entile 
dissimilarity of the measures as a whole to the undoubted Cam
brian lieds found elsewhere in the Maritime provinces, lends 
support to the alternate view that the formation of this gieat 
volume of sediments antedated the Paheozoic era.

Fossiliferous strata of Cambrian age are well developed at 
two points in the Maritime provinces in Cape Breton and in the 
neighbourhood of St.John city. In these, often highly disturbed 
measures, which consist largely of shales, slates and sandstones, 
yielding total sections of over 3,(KM) feet, the whole Cambrian 
system is represented. In Queliec an almost continuous zone of 
Cambrian sediments extends from the extremity of Gaspf- penin
sula to the Vermont border. Within this belt, following a course 
nearly (MX) miles long, the strata are usually intricately folded and 
faulted, and the volume of the beds, largely sandstones and slates, 
is very gieat, probably reaching a total thickness of above 5,000
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feet, representing various divisions of the Cambrian from the 
lowest to the highest.

The Cambrian lieds of the Maritime provinces have yielded a 
rich and varied fauna, presenting close analogies to the tyjies 
recovered from lieds of similar age in northern Lurope. On the 
other hand, the Camlirian measures of eastern Quelivc hold a 
fauna unlike, in some respects, that of New Brunswick and Nova 
Scotia. Largely on the evidence thus afforded, considered in 
connexion with the distribution of the sediments, the Cambrian 
strata of Quebec are lielieved to have lx*en deposited in a long 
sound extending from lieyond <ias|x\ through eastern Quebec, to 
the southern Cnited States. This sound, it is lielieved, was sep
arated from the eastern Cumbrian sea, that reached at least from 
Massachusetts in the south, through New Brunswick and Nova 
Scotia, to Newfoundland in the north.

Both of the Cumbrian sens apjiear to have continued to exist 
through very early Ordovician times, but during this period, as 
has often lieen the case throughout geological time, differential 
movements of the earth’s surface progressively shifted the position 
of the coast lines. In the northeastern portion of the peninsula 
of Nova Scotia are considerable districts occupied by greatly 
disturlied formations, probably of Ordovician age. consisting of 
sediments accompanied by large volumes of igneous rocks, some 
of which may represent the products of contemporaneous vol
canoes. In New Brunswick, Ordovician lieds partly occupy the 
broken, hilly country stretching northeasterly through the Prov
ince to Chaleur bay. In this region, the lieds of this system 
consist of shales and sandstones or their altered equivalents, often 
penetrated by large bodies of granite and other igneous rocks.

In northeastern Quel km-, various divisions of the Ordovician, 
sometimes largely of calcareous measures, sometimes chiefly slates 
and sandstones, occur along the shores of the St. Lawrence and 
Chaleur bay, but the Ordovician system is liest exemplified in 
the districts lying southward towards the Vermont border. There 
it is represented by considerable volumes of sediments of various 
kinds, all highly disturbed, but indicating by their relations con
stantly occurring changes in the extent of the land and sea areas.

Towards the close of the Ordovician jieriod, the whole Ap
palachian region of eastern America was involved in a series of 
mountain building movements. During this interval much, if
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lint must of tlic eastern portion of tin* continent was elevated 
alwne the sea. and the strata folded and eroded liefore subsiding 
lieneath the Silurian seas that apfiear to have swept over much 
of the Maritime provinces and the peninsula of (lasfie, and that 
probably extended southwest ward into southeastern (juebec. Dur
ing Silurian times there also ap(>ears to have Ims-ii at least one 
general, though temporary, retreat of the seas.

Throughout western and northwestern New llrunswiek. and 
the (laspe peninsula generally, large tracts are floored by great 
volumes of shales (often calcareous), sandstones, and limestones of 
Silurian age. now usually highly folded and faulted. With these 
lieds occur many varieties of igneous rocks, some of which represent 
the products of contemporaneous volcanoes. In Nova Scotia, the 
Silurian strata are largely confined to the northeastern portion 
of the Province, and at one locality, on the shores of Northum- 
berland strait, there is a nearly complete section of the whole 
system represented by about 3,000 feet of sediments. In other 
portions of the Province, igneous rocks, possibly in part of con
temporaneous volcanic origin, are associated with the sedimentary 
lieds.

Devonian strata are widely distributed over the Canadian 
Appalachian region ; the earlier ones are often largely calcareous, 
and their fossils indicate true marine conditions of deposition; 
but large portions of the system consist mainly of shales and sand
stones, often rich in the remains of land plants, and apparently, 
were laid down in lakes fresh, brackish, or salt ; or in estuaries, 
ti<lal flats, etc. True marine, calcareous lieds occur locally at 
a few points in southeastern Queliec, indicating the former presence 
of once extensive seas, whose deposits have since lieen largely 
removed by erosion. Karl y Devonian I nils of a similar nature 
also occur in Nova Scotia, while at the extremity of (îaspé |>enin- 
sula these earlier marine lieds are represented by about 2,000 feet 
of shales and calcareous strata. These are overlain by 7,000 feet 
or more of conglomerates, sandstones, and shales, abounding in 
plant remains, and even occasionally containing thin coal seams. 
Towards the head of ('haleur bay is a disturbed basin of such 
measures, famous for their contained fish remains. In south
western New Brunswick great volumes of argillaceous and are
naceous strata occur, sometimes with an estimated thickness of 
about 7.500 feet ; these have also been assigned to the Devonian.
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The same conditions air duplicated in X'uva Scotia, where al «me 
place occur strata containing tuff-like lieds indicative of contem
poraneous volcanoes.

In late Devonian, ami, perhaps, during a pmioii of early 
Curlxmifcrous times, the Canadian Appalachian region was again 
subjected to widespread earth movements, by which much of 
the region was mice more elevated, the strata folded ami faulted, 
and the mountains furtlier uplifted. At the same time deep- 
seated intrusions of granites and allied rocks took place over 
considerable areas throughout the region. These granitic bodies, 
intruding and altering the older strata, as well as the Devonian, 
are found in the Kastem townships, over large areas in New 
Brunswick, and throughout the Province of Nova Scotia, forming 
there the large bodies of granite |>enct rating the gold-bearing 
rocks of the Province. Perhaps the granitic and relates! igneous 
rocks forming tin- Coliequid hills, along the north side of Minas 
bay, were intruded during this interval. From this time1 on
wards, until a comparatively recent geological date, nearly tin* whole 
of Queliec remained above the sea. but large |>ortions of tin* 
Maritime provinces were, during tla* succeeding p-riod. gradually 
depressed, ami floored with immense volumes of sediments. The 
boundaries of the Carboniferous sediments, with the older forma
tions in many places, still indicate the old, sinuous shore lines 
that followed along the base of the ancient uplands of Carbonifer
ous time. This condition is strikingly shown in the western 
portions of Cape Breton, where the Carboniferous strata occur 
along the sea coast as a mere fringe, skirting hills of crystalline 
pre-Cambrian rocks, or p*netrating them along the courses of old 
pre-Carboniferous bays and valleys.

The Carboniferous strata of the Maritime provinces, within 
which occur the prolific coal seams of Nova Scotia, are of immense 
volume. Near the Sydney coal fields. Cape Breton, there is a 
combined section of above 13,(HM) feet, ami along the Nova Scotia 
shores of the Bay of Fundv, the famous Joggins section, including 
younger Permo-Carboniferous, or Permian strata, has a thickness 
of above 14,500 feet, in which over seventy coal seams are exposed. 
Throughout the region bordering the Strait of Northumlierland 
the Carboniferous measures are succeeded by a great volume of 
Permian rocks that extend throughout Prince Kdwnrd Island.
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T l ie Carboniferous sediments in Xvxv Brunswick occupy 
alunit KMNNf square miles, forming an area. triangular in shape, 
bordering the eastern west, and contracting inland between tlie 
two elevated districts of tlw» Province. The Carboniferous and 
overlying measures extend eastward into Nova Scotia, occupying 
much of the country north of the Bay of Minus, and reaehing into 
Pape Breton. These areas, as indieated hv the presence of <’ar- 
lioniferous strata on the Magdalen islands, lying far north in the 
Gulf of St. Lawrence, appear to lie hut the outer margin of a 
larger area now submerged lieneath the waters of the gulf. Over 
nearly tlie whole <if New Brunswick, Prinee Kdward lslaad, and 
much of Nova Scotia, tin* measures still lie nearly flat, or with 
gentle undulations, though in <-ertain districts tlie lieds are tilted 
ami traversed by dislocations of considerable magnitude.

Within the Carboniferous and the succeeding system, arc 
horizons of unconformity, marking intervals of uplift, of the con
traction of the basins, or of periods of expansion. The strata 
consist very largely of shales, sandstones, grits, ami conglomerates, 
but at one widespread horizon occur lieds of limestone, often 
accompanied by thick lieds of gypsum. Younger than the true 
Carboniferous measures are huge volumes of sandy and shalv 
lieds of Permian age. extensively devclojied along the shores of 
Xorthumlierland strait, ami throughout Prince Kdwanl Island. 
Sometimes these Permian lieds succeed the Carboniferous, with 
no very evident unconformity, but at times their basal fMirtion is 
marked by hundreds of feet of conglomerate, in places overlapping 
older formations.

With the close of the Paheozoie era, almost the whole of the 
area of the Maritime provinces seems to have been permanently 
withdrawn from the sea. In early Mesozoic times, however, 
Triassic strata, largely red shales and sandstones, were locally 
de|iosited, and in Nova Scotia now occupy a narrow strip along 
the Bay of Fundy; they also appear on the New Brunswick side 
of the same body of water. These lieds indicate only local sub
mergence. and may lie of the nature of estuarine or tidal-Hnt 
deposits. With them occur thick sheets of diabase (trap), 
which in Nova Scotia form a sheet overlying tin* Triassic sedi
ments that extend almost continuously along the Bay of Fundy 
shore for nearly 2.30 miles.
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Tht* Triassu* marks the etoee «if tht* subaqueous 11 is tory of 
tin* (’anadian A|»|ialavhiaii region; tlie <le|>ositi«Hi of strata then 
«•eastsI. and tlie eyrie of erosion, inaugurated over a large part 
of tlie country in Carlsmiferous or earlier times, has eontinned 
to the present day. There are reasons for Mieving that this 
proc«*ss of degradation was already far Advanced in (retaceous 
times, when portions of the Maritime provinces, in common with 
much of tlie coastal region of the Vnite«l States, were probably 
re<lu<wd to the condition of a sloping plain. But the geological 
record of the Appalachian regions is largely a blank from the 
close of I’aheozoic times onwards to tin* glacial |ieriod, the leading 
features of which will Is* discussed later in connexion with the 
glacial history of Canada as a whole.
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Tin- most important economic minerals of tiw* Appalachian 
ti'gion in Canada are tiw* aslw-stos of tiw* Kastern townships of 
t^wdier, ami tiw» roui of Nova Scotia. Approximately two-thirds 
ol tiw* total roui production of Canada is at present furnished liy 
Nova Scot ia. while the asbestos deposits of (Quebec are pa rtirit- 
larly notable, since they are the largest bodies of this mineral now 
liring worked in any country. <iold. rop|ier. chromite, iron, 
barite, and gvpsum are also mined, whilst deiwwitw of various 
other minerals of economic value have Ix-en worked from time 
to time, or are now engaging attention.

tahu, m i» m >t inn lux oi ><»mi; oi* i mk chiki mini bu.
IH ISISITS Ol THIS APPALACHIAN RMilo.X

('H XH XCTKH A Nil Mol)»; l)K (InlllllKNi

Lead.

Nova Scotia gold
holds

u|m- Bri ton.

Co|.|N I 
<iold Sul-

Free gold with pyrite, etc., in a gangue of quartz,
Willi sonic euleite forming veins in the gold- 
bearing sc ries of Cumbrian or pii'-t 'amlirian age 

• me gold with pyrite, etc . in a gangue of quartz
forming veins in prc-4'unihrian schist*, etc .................

Mluvial gold in prv-glueial sand* and gravels in Gilbert B i \ 
ancient, largely buried river valleys 

.See n/wi under eop|*>r. antimony

< 'haleopvrite with small amount* of ehaleocite and
l*>rnite, in pyrite, rvplaemg count ry nx-k and 
forming lenses in pre-Cambrian schistose por
phyries and andesites

( 'haleopvrite. iMirnite and ehaleocite forming irre 
gular l**lie* in Ordovician w*dinw*nt* and near 
intrusive, basic dikes

< 'haleopyrite with a little pyrite ill pyrrhotite.
forming irregular bodies lying along the contact 
of < trdovieian strata and intrusive aialwwr.

Chaleolia leony rite, etc., in mineralised zones in pre- Coxheath. Ca|ie 
Cambrian felsites. etc.. . Breton.

i in '••in' and along jointing | 
in Triassie trap

< ialenu in small veins and |siekets in ( ’arboniferous ( 'olehester eo
limestone

Galena and
X "

sphalerite in veins cutting Silurian<Houcewter eo..
x H

la id ljuc 
Kastern town

ships, (pie 
Eustie.Ciqielton 

and Sutfield 
mines, Kast
ern turn- 
shijis, (jue

Acton, (piclx>c. 

Suit heastern

Minas basin, 
N.S.
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( Mil l VIIMiHAI. IIKIHMITH -Continued

Minbkal

Tin

('hah wtkk am» Muhk or Or< i hhum k or

Cassiterite in small quant kies awoeiated with
various minerals.....it aining lithium. boron. etc , I.iiim«burg eo
hi pegmatite rutting Devonian granite.. N >.

('hriimimn. Chromite forming irregular jsickets in scr|**ntinp Kastern town- 
of Ordovician or prr-('aml»rinn age shi|w, tjur

Manganese (‘hieHv pymluaite forming vein*. pocketsandlarge Hants c*o N.s 
bodies in ( "urlionifvmus l imps low* near Sussex.

\ It
Tungalen Srheetite with mispiekel in quartz win* rutting Halifax ro 

tin- gold-hearing series N >
Hühiipritv in quarts win* cutting pre-Cambrian Inverness co 

gneiss N
Iron. Hematite in foeeti-hearing ls-ds in Devonian and

Silurian strata Torhrook. N >
Hematite, high in manganese, forming lieds in

Silurian slates . \\ oodstoek. Yll
Siderite. limonke, etc.. iH*eurring within a zone of 

veins of ankerite, siderite, etc.. cutting Devo-j 
nian sediiiM*nts near intrusive acid igneou* hondondcrry. 
bodies

Magnetite in elongated bodies with local develop
ments of pyrite, etc . lying in early VaUmsoie (ilotieester eu., 
or older altered ædi ment* and voleanies. N B

.See under eop|»er-gold-sulphur Eastern town-
ships. tjue

Auriferous stihnite with pyrite, imspickel and 
galena, in a gangue of ealeite. forming veins 
cutting the gold-hearing aeries West (lore. N S
Native antimony and stihnite in quarts veins 
cutting early Pabeoxoic sediments in the* neigli- 
Imiiirlassi of intrusive hislies of granite and Prince William, 
diabase S.B.

Barite forming |NH*kets and irn*gular bislies in < unils rland en .
Paheoioic strata. "■**•

Barite in a gangue of ealeite with some quartz and 
fluorite, forming veins cutting prc-Camhriun

1 11 " I ■

Complicated systc-ms of narrow. gash veins of as
bestos in small Iwalies of Ordovician and pre- 
Cambrinn serpentine with which is associated Thetford Black 
granite, etc. Iaike. <jue.

Coal. Bituminous coal in Carismiferousstratu Sydney, and In
verness. I*ic- 
tou and Cuin- 
Is-rland cos., 
X.S

Oil and sul- In beds of highly impregnated shales of early Car- Alliert eo., N B; 
phate "I bonifemu* igc 11 mt* l'11 ! •
ammonia »»‘d Antigon-

isli cos.. N ,S.
(iypsum. . In thick IhhIs with anhydrite and associated with Hillsborough. ^

Sulphur. 

Antimony .

Barium

Asls-stos .

Carlioniferous limestones
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Tliv more prominent giild-lieai-ing ilistrici> of tin* Canadian 
Xppalachian region air |w.» in numlw lia* alluvial gold 

deposit > of tin» Chaudière ri ver ami its tributaries in southeastern 
Queliee. ami the area occupied by the g<ild-liearing aeries of Nova 
Seotia. (iold has also lieen fourni in other portions of eastern 
Canada. Quartz veins earn ing gold have Urn diseovered. from 
time to time, in southeastern Quel ice. while recently the mineral 
has been fourni in dikes of granite porphyry near Lake Megan tie. 
Alluvial gold has Urn reeovered from tin* tributaries of the 
Tobique river, in northwestern New Itrunswiek. Near Wiaal- 
Htock. in the same Province. a gold-lieu ring quartz vein has Urn 
opened. In Vova Seotia gold also oeeurs with the antimony 
deposits of West (lore. Hants county At (lays river the lower 
Carboniferous eonglomerate overlying the •; .M-iiearing series eon- 
tains gold, and has Urn worked on a small seule, in (’ape Breton 
gold-lraring quartz veins have Iren diseovered, and in some eases 
considerable development work has Urn carried out.

The gold-lraring districts within the gold-lraring series of 
Nova Scotia are of s|>ecinl interest Ireause of their xvide distribu
tion. the regularity of their mode of occurrence, and the many 
points of similarity Irtxveeti them and the gold field of Bendigo, 
Australia. Gold was discovered in Nova Scotia in istMf. and 
mining o|r rat ions then commenced. Two years after the dis
covery gold, valued at nearly *142,000. was recovered from the 
quartz veins, and since that time the annual production has, 
with the exception of one year, fluctuated U‘tween *200.01*1 ami 
ÜMÎ2S.000, nearly attaining the latter figure in 1002. In 11*IK. the 
production was probably not over *225.1**1.

The gold occurs in connexion with veins chiefly of quartz, 
but xx it h some calcite. The veins commonly follow planes of 
st ratification lietxveen I axis or bands of slate lying within the 
thick group of quartzites that form the lower portion of the 
highly-folded gold-liearing series. The vein quartz is usually 
dark, ribboned, and dense. Pyrite and nrsenopyrite occur in 
both the country rock and the veins, the pyrite I icing esjieeially 
abundant in the slates and often lying along the planes of liedding. 
The distribution in the veins of these sulphides, with which the 
gold is doubtless associated in origin, is somewhat erratic; but.
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in general, pyrite is nnnniun and, wlien abundant, usuall) occur» 
along or near the borders of the veins. Pyrrhotite, chalcopyrite, 
and galena also ocew, though hut s|mringly.

Gold oecum in the veins, in the slates, and, to a mueh less 
extent, in the quartzite». In the veins a large proportion of the 
gold within the zone of oxidation is free, recurring in tlie fomi 
of filaments, leaves and nuggets, or so fine as not to lie visible. 
The previous metal is sometimes uniformly distributed through 
the veins, but usually is. to a varying extent, locally concentrated, 
and, commonly, the richer ground is situated towards tlie middle 
of the zones of quartz veins. Tlie larger particles of gold are 
usually found at points of local enrichment at or near the junction 
of the main veins with branches.

The average yield of gold in some districts has iieen as high 
as 11 ounces per ton. while in other districts. 100 ton lots or over 
have carried as high as 31 ounces to the ton. More attention has 
of late Iieen paid to the lower grades of ore that contain sulphides 
of iron and arsenic with gold. The total production from 1M62 
to 1906 averaged $K 97 }>er ton. while the ore mined in 1907 
averaged aliout $4 fier ton.

The gold-1 waring series of Nova Scotia is a sedimentary group 
of rocks thrown into a system of nearly parallel folds following 
a general southwest and northeast direction. The beds are cut 
by numerous dikes, laisses, and Imtholites of granite, intruded 
after the folding of the sediments and later than the formation 
of the gold-bearing quartz veins. The sediments and the igneous 
rocks stretch along the whole length of the southeastern seaboard 
of the Province, occupying an area roughly estimated at 8,500 
square miles, of which about two-fifths is underlain by the sedi
mentary lieds.

The gold-liearing series has generally Iieen classed with the 
lower Cambrian, but may lielong to the pre-Cambrian system. 
The series consists of two portions, of which the lower is formed 
very largely of quartzites, but with many interstratified lieds and 
bands of slate ; while the upper portion is almost entirely com
posed of dark slates. It has Iieen estimated that the visible |mr- 
tion of the series is at least 25,000 feet thick, while its total thick
ness must lie considerably greater, since neither the top nor the 
liottom of the series is exposed.

6
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The auriferous quarts veins are almost entirely confined to 
the lower quartzite group. Most, if not all of the gold-bearing 
centres are situated at | mints of doming along the anticlinal axes 
of folding, and are scattered throughout the whole length of the 
area underlain by tlie gold-liearing series. Though mining o|iera- 
tions have lieen conducted over only a small proportion of the 
known domes, vet nearly every dome is known, directly or in
directly, to lie a point of occurrence of quartz veins, often gold- 
liearing. The numlier of tliese domes must lie very large, for over 
considerable districts the average distance apart of the axes of the 
anticlinal folds is less than five miles, while the average distance 
lie tween one dome and the next, along the same anticlinal axis, 
varies from ten to twenty-five miles. Though it is believed that 
most of the domes are centres of systems of quartz veins, it is not 
to lie inferred that every point of doming will eventually prove to 
la* a profitable gold-mining centre.

The auriferous quartz-veins are dominantly liedded veins 
formed along the planes of stratification of the slates, within, or 
more commonly, along the borders of bands of slate interbedded 
with the quartzites. Accompanying these are the so-called 
angulnrs branches of the main, liedded veins, cutting irregularly 
across all structures and dying out at various distances from the 
parent mass.

Where the strata are closely folded and the opposing limbs 
of the anticlines make with one another angles of 45° or less, the 
veins are largely localized along the crowns of the arches, giving 
rise to a series of superimposed saddle reefs individually attaining 
thicknesses of fifteen to twenty feet or more, but rapidly thinning 
out along the legs of the folds. Where the folds are broader, the 
veins, as a rule, do not occur along the courses of the anticlinal 
axes, but at a variable distance to one side of them, and within a 
zone 200 feet to 1,000 feet wide, towards the centre of which the 
veins are generally thicker. These veins, situated along the legs 
of the folds, perhaps average from 4* to 12* in width, but are 
often larger.

The bedded veins frequently present a banded structure, 
and. together with the associated angulnrs, apparently formed 
during the slow folding of the gold-liearing series, when the opera
tion of the mechanical forces would tend to cause the strata to 
open up at points of least vertical pressure. The veins, with the
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adjoining portions of the hands of slate in which they occur, aie 
frequently plicated or corrugated. This plication appears to 
have lieen due to a Mo wage of the less resist ant material of the 
argillaceous Unis lying within the more rigid quartzites, towards 
the |Miints of relief of pressure, situated, in tlie case of the sharper 
folds, along the anticlinal axes, hut in the cast* of the broader 
folds to one side of the axes of folding.

Resides tlie alsive deaerilied veins, others occur cutting the 
planes of stratification at various angles. Many of these are auri
ferous and ap|ieur to lie later in origin than the liedded veins, and 
to have formed after the folding of the strata.

Tlie occurrence of alluvial gold in southeastern (jueliee has 
long lieen known, the first recorded discovery having lieen made 
in 1K24 at a point a hunt fifty miles southeast of (jueliee city, on the 
(lilliert river, a tributary of the Chaudière. In 1*47 mining 
operations commenced, and since then have lieen intermittently 
continued.

Alluvial gold has lieen found and worked along tlie valley 
of the Chaudière, and many of its tributaries, from a point some 
distance I «low the mouth of the (iilliert river, east wan l almost 
to the International Boundary. Alluvial gold has also lieen re
covered from tlie valley of Ditton river, near the New Hampshire 
Isirder, and along a narrow strip of country extending from Lake 
St. Francis southwest wants towards the Vermont Ismler.

The total amount of gold recovered from these various areas 
has lieen estimated to Is* in the neighbourhood of $3.000,000, of 
which sum posait i|y one-half was obtained fnim a limited area of a 
few square miles in the valley of (lilliert river. Much of the gold 
was comparatively coarse, and from time to time various nuggets 
of considerable size were found, one lieing reported to weigh 52 5 
ounces. Very small quantities of platinum and iridosmine were 
detected in some of the washings.

The main source of the gold has lieen the pre-glacial sands 
and gravels of the lieds of older river systems, now largely con
cealed bv de|H>sits of boulder clay, as well as the sands, etc., of the 
present waterways that in many cases still occupy the valleys of 
tin1 older streams. The auriferous gravels of tlie pre-glacial 
streams are in many places buried by seventy-five feet or more of 
glacial and recent deposits. The gold, while sometimes distributed 
wit h some degree of uniformity t hrough t he old river gravels, is more
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often I* M'ully contrat rated, and tla* disintegrated portion of the 
underlying rock has often proved to lie particularly rich, (sold 
lias also Urn recovered from recent gravels that, tluring the na
tural processe* of erosion, apfwar to have tlerived the metal front 
the pre-glacial deposit*.

The source of the alluvial gold has not Urn definite!) deter
mined. hut it has Urn shown that the alluvial de|s»sits have gener
ally Urn found in the neighbourhood of areas of pre-Cambrian 
volcanic hicks, or in positions where it would have Iren quite 
possible for the material to have I wen transported by stream* 
from such areas. These volcanic rocks frequently carry copper 
ores, often with important amounts of gold, hence it seems not 
unlikely that the placer gold may have Urn derived from the 
pre-Cambrian volcanic* in pre-glacial times, or, in some cases, in 
post-glacial times.

VOPl'KR.

The presence of copper ores in the Kastem townships of 
Quebec was known as early as 1K41, and by istMi their occurrence 
at nearly five hundred localities hail Iren recorded. The metal 
was extensively mined Irtween the years IH.W and iNtitt. though 
during that period copjier was the only element sought for, and 
the lower grade ores were discarded. With the decline in the prier 
of copper that followed, mining o|nations almost ceased, until 
Irtween 1K75 and IXKÔ, when several properties were reopened; 
and these, iti some cases, have Iren continuously worked for a 
period of aUiut thirty years, during which a depth approximately 
of 3.000 feet has Iren reached. During the second jrriod of 
mining operations the sulphur and all the metallic constituents 
of the ore*, except the iron, have Urn utilised. From IWB to 
1WW the amount of ore annually shipped has varied from 30,000 
tons to 40.000 tons.

The main ores those now being actively mined—consist 
chiefly of ehalcopyrite, with small amounts of chalcocite and 
hornite. in pyrite. They occur in or closely associated with 
schistose porphyries and andesites of pre-Cambrian age that 
form part of a comparatively narrow, discontinuous lone of rocks 
of this system, extending from Lake Memphremugog northeast 
as far as Lake St. Francis. .Similar <le|sisits also occur to the 
east and west res|ieetively, in the two remaining zones of pre-Cam-
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brian rocks of this part of Quebec. Active mining is now x irtuallv 
confined to the district southeast of Lennoxville, when* the Kustis. 
Cajielton, ami Sutfield mines are situated.

The ore dejiosits form much flattened lenses, lying in con
formity with tlie foliation of the country rock and arranged m 
rein-ion. The individual lenses seldom exceed 20 or 30 feet in 
width, approximately 200 or 300 feet in length, with perhaps about 
the same dimension along the plane of dip. Smaller Isslies are 
common. The walls of the ore I todies are usually ill-defined, the 
ore gradually disapjienring. but sometimes one wall is more 
distinct than the other. The ores seem to have Ihs-ii associated 
in origin with the volcanic rocks with which they air now- 
found. and to have lieen derived from the volranies subsequent 
to the folding and shearing of then* rocks, and deposited 
along zones of shearing where they have replaced the country 
rock.

It has lieen stated that, in a general way, the ores may Is* 
said to carry at the surface 4 per cent copper. 35 |s»r cent sulphur, 
and $2 to $4 of gold |>er ton, while at greater depths they yield 
3 |>er cent copjier. 45 per cent sulphur, and 3 ounces of silver 
and a small amount of gold per ton. Apparently there is a sur
face zone of secondary enrichment, more marked in the case 
of the gold than in that of the copper.

A second class of copjier dejiosits, consisting of chalcopyrite. 
Is imite and chaînante, occurs in irregular Is s lies in Ordovician 
sediment* along a zone stretching northeast from Hoxton for 
a distance of about one hundred miles. Practically all of many, 
and the greater part of most of the ore Isxlies lie in sedimentary 
rocks, generally limestone, and near intrusive dikes. At Acton 
a large amount of high grade copper ore, sometimes containing 
30 per cent copjier. was jiroducod for several years.

A third class of copper dejxisits in southeastern Queliee, 
consists of chalcopyrite in pyrrhotite, with a little pyrite. These 
ores occur at various points along the contact of Ordovician 
strata and intrusive diabase, in the neighbourhood of the areas 
of pre-Cambrian rocks.

Ores of copper have lieen found at many places in Nova Scotia, 
and considerable development work has lieen done at a numlier 
of localities. At Cajie d’Or, (’umlierland county, native copper 
occurs in veins and along joints in the Triassic diabase; during
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190“, over two tons of cop|ier were produced. Chah» wi to and 
mulavlutc in ikmIuIcs ari‘ found in sandstones, etc., over a wide 
area lietween Springhill and Pietou. Considérai»1«* work lias lieen 
done in the chaleopx rite ileposits found in pre-Camlirian felsites at 
Coxltcatli, near Sydney. Ores, chiefly of chalcopyrite. and carry
ing gold, have I mm xvorked in t lie ( lietivanip district, Inverness 
county.

In Xexx Hrunswick various ores of eop|ier occur at many 
points in the southern part of the Province. Isitli with sedimentary 
and igneous rocks. Many attempts at mining have lieen Blade, 
hut, so far, with little sun-ess.

UUD.

(ialetia, usually finely disseminate I or in veins and small 
pockets, occurs at various jaiints in the lower Carlsmiferoua 
limestones of Nova Scotia, more particularly in Colchester 
eotwty. The mineral also occurs in veins in the pre4'amhrian 
ris ks of Cape Breton. In New Hninswick veins of galena and 
sphalerite, xvith various other sulphides, cut the Silurian rocks 
along the coast of Chaleur Imy; the lead sulphide also occurs at 
a nutidier of other points in the Province, hut in small quantities 
only. (ialena has lieen found at various localities in the Kastern 
township* of (Jueliec, and, farther east, in (ia*pé.

Cassiterite. accoinpanietl by various rare minerals containing 
lithium, fluorin. etc., occurs in small quantities, in |iegmatitic 
Isslies cutting granite, in the neighliourhiNMl of New Hoss. Lunen
burg county. Nova Scotia.

«•HKOMIVM.

The existence of chromite in the sei-|ientities of the Kastern 
toxxnships of (juehec, and in < iaspc, has long lieen known Mining 
operations, however, did not commence until IW4, though prior to 
that date several small shipments of the mineral had lieen made 
So far mining has been almost entirely ei to the immediate
neiiL >od of Black lake. Coleraine toxx <, one of the cent res
of the ad eat os industry. From 18114 to I1NKI the annual pro-
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duetion of on* averaged about 2,<MHI tons, but in IMtNi tin* amount 
rose to over 9,000 tons, while tin* production for I WON is estimated 
to have lx*en 7,225 Unis.

Tin* deposits of chromite occur in pockets of irregular shafie 
scattered through the serpentine bodies. The niawee of ore 

ap|N*ar to lie altogether unconnected with one another, 
though not infrequently it hastens that a series of pickets are 
found following one another, or in clow» proximity. Sometimes 
the ore bodies an* of considerable size; the largest so far worked 
was about SO feet long at the surface, had a variable thickness of 
from 5 feet to 50 feet. and had lx*en followed to a depth of :t40 
feet, with an average angle of dip of about 00 . The content of 
chromic acid in the crude ore often averages above 40 |h*i cent, 
and real ties, in the caw* of picked s|s*cimens, neaiix 00 |s*r cent. 
The ore lushes seem to repres«*nt differentiation products of the 
peridotite magma that gave rise to the enclosing rock, subse
quently largely altered to sei|x*ntine. Though occurring in the 
immediate neighbourhood of the asbestos-1 s-aring ser|s*ntine 
bodies, the chromite-lsuiting aerpentines seldom contain anv 
considerable amount of salient os.

MANdANKSI.

(>rea of manganese have lx*en found at nianx points through
out Nova Scotia, and comparatively quantifiée have lx*cn
mined at various times, it being estimated that, from 1X7«i to the 
present date, the total production has lieen less than 5,tNMI tons 
The ores have lx*en found in various formations, but most com
monly occur in the lower Carboniferous limestones, as in Hants 
county at the Tennyrajie mine, where the ore consists chiefly of 
fibrous pyrolusitc, with compact and granular pyrol usité, psilo- 
melane and manganite. The ores of this district an* very pure 
and are accordingly highly prized. In the up|s*r part of the 
Carboniferous limestone the manganese minerals is'cur in seams 
and pockets, varying in quantity from a few pounds lo a thousand 
tons or more; in the lower portion of the limestone the on*s form 
seams and veins sometimes six inches wide.

In New Brunswick, ores of manganese, chiefly pymluaite, 
ami often very pure, occur in association with the lower Carboni
ferous limestone, and. at one time, were actively mined, esjsM ially 
in the neighbourhood of Sussex, when* from one mine, at Mark-
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hamville, over 25.000 tons were produced prior to I MM, when 
operatitWh ceased. Front one pocket alone, 4.4MHI tons were taken.
I tog on*, or wad, also occurs in New Itrunswivk, and one deposit a 
tew miles north west of Hillsboro, is, in pluees, 25 to dO feet deep.

TfXUSTl A.

The tungsten-bearing mineral, schiwlite, has been found at a 
numlier of localities in Halifax county, Nova Scotia. It occurs in 
ipiartz veins cutting the ipiurtzites and slates o4' the gold-1 waring 
series. The veins consist of quartz, mispickel and scheelite in 
varying proportions, while with these occur litliia mica, tour
maline, etc. Though the veins an* of a regular bedded type like 
the auriferous quartz veins of the Province, they apparently do 
not carry gold, and are probably of different age and origin. 
Scheelite occurs also in the Malaga gold mining district. Halifax 
county ; while at one locality in Inverness county from tiOO 
to 500 pounds of hitlmerite were recovered from a large 
detached mass of quartz lying at the outcrop of a lenticular 
vein of quartz cutting a gneissie or granitic rock of pre-Cambrian 
age. Scheelite has lwen found in 'Juelwe, in Benuee county, in a 
quartz vein traversing pre-Cambrian rocks.

IRON.

Nova Scotia, though the seat of large iron and steel industries 
at Sydney, New (llasgow, Londonderry, and elsewhere, d<ws not 
produce much iron on*, the amount in P.MI7 falling slightly under 
1MI.4MMI tons. Deposits of iron ore of various kinds are widely 
distributed through the Province, but though numerous, are often 
small, ami under preernt conditions, not of direct economic im*. 
portance. Larger on* bodies occur near the Nietaux river in 
southwestern Nova Scotia, and near Londonderry on the south 
slope of the Colwquid hills.

In the Nietaux-Torbrook district the ores are largely hema
tites occurring in fossil-bearing Iwds sometimes five or ten feet 
xxide, and lying conformably within strata of upper Silurian and 
lower Devonian age. The ores were probably derived from the 
weathering of old land areas, by which iron from rocks, etc., 
passed into solution, was deposited as limonite, and afterwards 
changed to hematite and magnetite.
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The iron ores in the neighlmurhood of Londonderry lie in 
Devonian slates ami quartzites near the contaet with the various 
avid intrusives, granites, granite porphyries, etc., forming the 
ventral portion of the C'oliequid hills. The ores occur within a 
zone of tissu ring, sometimes a hundred feet or more wide, that 
dips steeply and has lieen traced un the surface for a numlier of 
miles. The fissured zone is occupied by a complicated system of 
veins of ankerite, siderite, etc., often enclosing and surrounding 
large and small bodies of the country rock. Magnetite, hematite, 
and limonite are often very abundant, the relative amounts <if 
the iron-liearing minerals varying widely from spot to spot.

In New Brunswick various ores of iron have lawn found at 
widely separated points, and in some cases have lieen worked at 
intervals for nearly fifty years, Low grade hematite ores with 
high contente of manganese occur at Jacksonville and elsewhere, 
near Wisidatock in ( arleton county. The lieds are interst rat itied 
with slates of Silurian age, and vary in thickness from I to 
15 feet. Recently, a large Imdy of magnetite has lieen iliscovered 
on the Nipisiguit river, about twenty miles south of Bathurst. 
The ore Imdy is ex|xwed in plaies for a width irf 30 or -44» 
feet, and outcrops over a length of nearly two miles. While the 
main body of the ore is nearly free of sulphides, iron pyrites is 
very abundant in the country ris k forming the foot wall. The 
deposit occurs in schistose-quartz porphyry of early Paleozoic or 
pre-(’ainbrian age.

ANTIMONY.

Several veins of auriferous stibnite occur in tin gold-liearing 
series at West (lore, Hants county. Nova .Scotia. From the time 
of their discovery in 1X80, until 1892, thedeposit was worked solely 
as an antimony mine, and nearly 3,000 tone of ore were ship|>ed. 
Though it, ie estimated that the ore carried two to three ounces 
of gold to the ton. the presence of tlie gold was long unsus|iected. 
At present the annual shipments of ore average about 2.000 tons.

The ore occurs in nearly vertical veins, one of which has been 
traced at the surface for at least 1.200 feet, and followed down
wards for m'er 500 feet. It consists of a gangue of slate, calcite 
and quarts, cut by a numlier «if quarts stringers. Pyrite, mispickel 
and galena are abundant in plaies. The ore, sometimes solid 
stibnite, sometimes stibnite and quarts, varies in width from a
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few inches up to seven feet, and generally follow.*, tiw hanging 
wall, which is always clear cut. while the foot-wall is irregular 
ami indistinct \ varying quantity of gold is always present 
and is highest when- the proportion of stibnite is greatest, I\x- 
eept when* a cross vein of quartz occurs, none of the gold is free 
even in ore assaying as high as ten ounces of gold to the ton.

Native antimony and stilmite occur in New Brunswick, at 
I'rince William, about twenty-live miles west of I redericton. 
Mining has Is-en conducted at thi- >pot at various times since 
iMid. The antimonx on* occurs in qm.rtz veins cutting slates and 
quartzites in the neighbourhood of intrusive masses of granite and 
diabase The native antimony is apparently largelx or solely 
confined to the upjier portions of the veins Xntimonx minerals 
in considéraide variety occur at South Ham. (piebec

NAHUM.

|ic|Misits of barites, widely distributed through north
eastern Nova Scotia: at Five Islands. Colchester county, and 
elsewhere, have lieen worked from time to time. But. in general, 
the deposits have proved to be pockety and difficult to work at 
a profit Barite has Iteen found under more favourable circum
stances at bake A indie and North Cheticanip. in Cape Breton, 
and since alamt 1*00 the shipments of the* mineral have averaged 
nearly 2.000 tons per annum.

At bake Ainslie the barites, with some calcile and fluorite, 
forms a series of roughly parallel veins cutting pre-Cambrian 
felsites. The veins, though showing many irregularities in size, 
are comparatively persistent. one nearly vertical vein having 
a width of 7 to 11 feet for a depth of at least 2Ô0 feet. as shown 
on a hillside. In several instances the veins locally attained 
thicknesses of 20 fi-et. At North Cheticanip the barites xeins, 
with a varying content of quarts, ralcite. and fluorite, form a group 
of pinching and swelling veins running parallel with the curving 
planes of schistositv of the enclosing pre-Cambrian schist.**.

ashkmti »s.

The mining of asliestos in the Kastern toxvnships of lpicl»ec 
commenced in IH7(b In IS7K some fifty tons xvere taken out,
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Bell Asbestos Mine, Thetford, ^>uv.: view across Mam Pii.

IYatk XVIII.

Bell Asbestos Mine, Thetford, ^>ue.: view in cross-cut, showing large 
%eins ol Asbestos.
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and since tlien the production has steadily increased, until, in 
1906, it has readied over O').(MM) tons of asliestos, and above 
25.ÜUÜ tons of asbestic (pulverized rock containing short fibre.*» 
of asliestos).

The asliestos occurs in certain serpentine masses, usually of 
small area, that form part of a discontinuous belt of similar rocks 
reaching northeast from near the west side of Lake Memphre- 
magog nearly to the Chaudière river, a distance of about 150 miles 
Most of the mines, however, aie situated within a few miles of 
one another, in the vicinity of Black lake and Thetford. A 
second centre, Last Broughton, lies to the northeast, about twenty- 
five miles away, while a third centre is at Danville, about forty- 
five miles to the southwest. The mines are worked as ojien pits, 
ami one of them, at Black lake, is over 7(M) feet long by 2<M) feet 
broad, and in places 165 feet deep.

1‘latk XIX

Dominion Asbestos Co s Pil, Blavk Lake, Que.

The serfientine with which the asbestos is associated usually 
occurs in comparatively small bodies, and has lieen derived from 
the alteration of peridotitee that, with possibly one exception, 
appear to be of Ordovician age. and lie between Ordovician sedi
ments on the east, and slates and schists of pre-Cambrian or 
Cambrian age on the west. Associated with the serpentine are
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I m idies of pyroxeiiite, hornblende granite, and dial wise: the granite 
is thought to lie nearly contem|M»mne<ius in age with the aer- 
pentine.

The asliestos is of the ehrysotile variety, and occur# in gash 
veins varying in widtli from mere lines to sometimes 3* across. 
The fibres of the mineral usually stand at right angles to the 
side walls of the veins, and sometimes extend completely across, 
hut often there is, towards tlie centre, a film of chromite or 
magnetite.

The veins are exceedingly numerous, in one instance seventy 
veins were counted in a breadth of only two feet. Their courses 
often appear extremely irregular and their widths inconstant. The 
main veins, however, often show an approach to a rectangular 
arrangement, as though indicating original jointing planes in the 
rocks, but as the ser|>entine has liecn much shattered, there is 
also a series of minor veins, sometimes more or less parallel with 
one another. Partings also appear to have developed around 
the corners and edges of the larger blocks, giving rise to small, 
crescent-8ha|>ed veins.

The asbestos veins are invariably accompanied on both sides 
by bands of pure serpent ine that grade into less altered peridotite. 
It has lieen shown that the proportion between the width of the 
asliestos vein and the combined breadth of the two accompanying 
bands of pure serpentine is fairly constant, about as 1From 
the preceding statements it has been concluded that the serpen- 
tinization of the walls of the asbestos veins preceded the formation 
of the asliestos, and further, that the asbestos veins represent 
replacements of the serpentine on either side of fracture lines. 
Microscopic examination shows the asliestos fibres to grow at 
right angles outward from both sides of such fractures.

COAL.

Coal is the most important product of the mines of the Ap
palachian region. With the exception of thin and unimportant 
seams in the Devonian rocks of Gaspé, its occurrence is confined 
to New Brunswick and Nova Scotia, ami the latter Province is by 
far the chief producer, yielding, in 1908, nearly two-thirds of the 
total amount of coal mined in Canada. The coal is all bitumin
ous, of good quality, well adapted to the production of coke and 
gas, and also good steam coal. In the eastern provinces it has
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lieen mined for 200 years or more, though it was not until the close 
of the first third of the last century that the amount produ<*ed 
l«came notable. The total annual production first reached a 
million long tons in the year 1KK0, in 1000 it had increased to above 
3.000.000 tons, ami in I00K had reached nearly 6,000,000 tons. 
Of the total production in I00.S, almost the whole was mined in 
Nova Scotia, less than one |>er cent l>eing raised in New Brunswick. 
The coal districts aie five in numlier and are as follows, the ac
companying figures indicating, approximately, the percentage of 
the total amount mined in each field: Sydney coal field, 71*9 jier 
cent; Inverness county, 0-0 per cent; Pictou county, 12-7 fier 
cent; and Cumlierland county, N*K percent; all in Nova Scotia; 
and Grand Lake in New Brunswick, (Mi per cent.

The Sydney coal fields extend for thirty-two miles along the sea 
coast of the northeastern extremity of Cajie Breton island. The coal 
measures have been estimated to underlie a land area of about fifty- 
seven square miles, as well as a large area, in which mining ojierations 
are conducted, underlying the sea. The strata are almost free 
from faults of any size and have gentle dips. Conformably 
underlying the productive measures occur» the Millstone-grit, 
a group of sandstones and shales having a thickness of about 4,<MH) 
feet; lieneath these lie the sandstones, shales, ami limestones of 
the Carboniferous limestone formation, and lielow these the basal 
conglomerates, etc., outcropping to the southward and over
lapping pre-Cambrian rocks. The total thickness of the measures 
beneath the productive coal measures is estimated to lie about 
S.500 feet.

Since they are cut off by the sea, only a portion of the pro
ductive coal measures, in all about 1.H00 feet, is exposed. The 
gently dipping strata are traversed by three anticlines, so that the 
coal seams lie in four basins—Cow Bay, Glace Bay, Sydney Har
bour, and Bras d’Or basins. The strata are largely of shales and 
sandstones, and contain in all from forty to fifty feet of coal. The 
total numlier of seams is twenty-four, and of these, six are 3 
feet or upwards in thickness. The similarity and persistence of 
the seams over the whole area is very remarkable. In a few in
stances they are split by the gradual thickening of their clay 
partings; and, sometimes, seams that are of workable thickness 
and good quality at one place, liecome unavailable at no great 
distance.
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The ruai fields of Inverness county include a series of narrow 
areas extending for over fifty miles along the western shore of 
Cape Breton island. The areas of the productive measures form 
part of the eastern rim of a basin, the greater part of which has 
lieen removed by erosion. The productive measures on their 
easterly side are underlain by the Millstone-grit and the various 
formations of the lower Carboniferous, in their turn resting on pre- 
Cambrian ris ks. At various localities seams from 2 to 12 feet 
in thickness incur, usually with rather low angles of dip.

Besides the above mentioned two coal producing districts, 
coal also occurs on Cape Breton island, in Richmond county, 
where seams up to 8 feet in thickness, and one of 11 feet -but of 
poor quality have been described.

On the mainland of Nova Scotia, the Victim coal field has an 
area of about twenty-five square miles. Though the field is small, 
the coal seams ate often of great size, one being :$8 feet in thick
ness. The geological structure of the district is very intricate, 
faults, often of considerable magnitude, are numerous, and the 
productive measures are almost completely girdled by faults.

The Victim field may lie conveniently divided into three dis
tricts, namely, the central, western, and eastern. In the central or 
Albion district, four seams have been worked, one 38 feet thick, 
a second varying in thickness from 22 feet to .‘18 feet, a third 10 
feet to Id feet thick, ami a fourth Id feet to 20 feet thick. The 
beds dip at angles of 10° to d0°, are overlain by 1,000 feet of shales, 
and are conformably underlain by the Millstone-grit. The 
western or Westvillc district is separated from the central division 
by a fault with a throw estimated at 1,000 feet to 2,00(1 feet. Three 
seams of the western district are lielieved to be equivalents of seams 
in the central district. In the eastern or Vale district, the strata 
lie in a synclinal basin with a number of coal seams—of which two 
have been extensively worked -outcropping along the southern 
side of the basin.

In Cumberland county there are two productive areas: 
one, situated on the coast, may be called the Juggins area, while 
the other is at Springhill, about fifteen miles east of the first. In the 
Juggins area the coal seams occur along one side of a very broad 
synclinal basin of Carboniferous measures that, towards the 
centre of the basin, are overlapped by Vermian lieds. In the re
markable section of strata exposed along the coast of Chignecto
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buy over seventy mal seams outcrop. Several seams are 5 tub feet 
thick, while «me measures 0'-6*; but with 2'-<i* «if shale parting 
In the Springhill basin the ge<ilogmal strueture is less simple ami 
the strata «lip more steeply than in the Juggins area, the seams 
being worked along slojies of 30°. In the Springhill district eight 
seams varying in thickness from 2'-4* to bV-O*, have I men 
recogniae«l.

In New Brunswick, though Carboniferous measures occupy 
an area of upwards of 10.1MHI s«piar«* miles, tin* productive measures 
aeetn to lie ItH-alized in a comparatively small area about draml 
lake, some seventy miles north of St. John. Outside of this area 
coal seams have been found at a number of points in the north
east part of the Province, where seams 6* to 10* wide are known to

Coal mining has I men carried on for many years in the Grand 
Lake district, where in the nearly flat, gently undulating measures, 
occur two seams, one of 20* to 24*, ami the second from 0* to 
10* thick. Sometimes the two seams approach so closely 
as to l>e worked as one, the parting lieing reduced to 6* of shale. 
In places the nearly flat seams lie so close to the surface that 
they are worked by o|wn pits, and nowhere over the one hun
dred square miles or so occupied by the coal basin, does it seem 
probable that the coal seams, at present worked, lie more than 
00 feet Iwneath the surface, nor does it seem very probable that 
the relatively thin measures contain workable seams at any greater 
depth.

OIL SHALE.

In New Brunswick the Alliert oil-liearing shales «if very early 
Carboniferous age are exposed at intervals for about fifty miles, 
fmm near Dorchester west ward to a point south of Norton. The 
Alliert shales are usually highly inclined, much faulted and folded, 
and in thickness they often reach over 1.000 feet. At many points 
in the shale I wit occur I km Is or bands of shales, dark brownish or 
dark grey in colour, that arc very rich in bituminous matter. At 
least five such bands, varying in thickness from one to five fe«*t or 
more, have been recognized. When retorted, these richer shales 
have been found to yield from 30 to SO gallons of crude oil. and 
from 65 to 112 of ? of ammonia per ton. The
«lense, crude oils, when further treated, yield lubricating oils,15 44
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burning oils, and paraffin wax, while by-products, such as naphtha, 
liensole, aniline, etc., ma' l>e produced.

Many years ago, in the Alliert shales, at Allie it mines in the 
vicinity of Hillsborough, a large, vein-like laxly of albertite was 
found. This vein of nearly pure bituminous matter was mined 
during a period of twenty years, and yielded in all over 200,000 
tons. The vein was worked to a depth of about 1,300 feet, and 
for a lengt h of about half a mile.

Oil-liearing shales of Carboniferous age also occur at various 
points in Nova Scotia, as in Hants, Pietou, and Antigonish coun
ties. In ('ape Hreton somewhat similar dark shales are found at 
Lake Ainslie and McAdara lake; oil shales are also found in tiaspé.

In Scotland very similar shales, no richer in oil and sulphate 
of ammonia, have lieen profitably mined, retorted and distilled 
for many years.

At some of the localities, both in New Brunswick and Nova 
Scotia, attempts have l>een made by means of borings to obtain 
oil from the shales, but so far without proved profitable results.

A considerable amount of Ixiring for oil has lieen done in 
(jaspé, but without commercial success.

GYPSUM.

Beds of gypsum are associated with the lower Carboniferous 
limestones in New Brunswick and Nova Scotia, more particularly 
over the territory around the head of the Bay of Fundv, and ex
tending, in Nova Scotia, east wards around the Bay of Minas, and 
northeastwards into Cape Breton. The gypsum is mined at a 
number of points, more notably at Hillsborough in New Brunswick, 
near Amherst, at Windsor and other places in Hants county, and 
in Victoria county. In 1907 the two provinces produced nearly 
4110,000 tons.

The gypsum deposits are often very extensive, forming beds 
200 feet or more thick. The mineral is of various colours, often 
snow-white. With it occurs anhydrite, sometimes in alternating 
lieds, while at other times the two minerals are more irregularly 
associated.

HUILDING AND ORNAMENTAL STONES.

The bodies of granite, in many cases apparently of Devonian 
age, found in many districts in the Appalachian region, have lieen
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quarried at a nunilwr of points. In the Kastern townshijis of 
Quebec, near Staynerville and Stanstead. the granite is largely 
quarried for paving blocks, also for ornamental purposes. In 
New Brunswick a numlier of granite quarries have lieen opened 
near St. George, and the rock is also quarried at several localities 
in Nova Scotia.

In the Eastern townships marble for ornamental purposes is 
extensively worked St an bridge and elsewhere. Hoofing
slate is obtained from near Kingsbury. In New Brunswick and 
Nova Scotia, the various sandstones of the Carboniferous and 
Permian have furnished excellent stone for structural purposes, 
also for grindstones.

MI.SCKLLAXI.OV*.

Clays and shales suitable for industrial purposes occur, but 
have not been extensively utilized. Infusorial earth occurs in 
New Brunswick and Nova Scotia. Moulding sand is produced 
to a limited extent.
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rHAFTER III.

THE ST. LAWRENCE LOWLANDS

GEOLOGY.

The St. Ltiurence loirlands, floored with nearly horizontal 
Eaheozoie strata, and bounded on the north by the southern edge 
of the Laurentian plateau, represent in Canada the northeastern 
extension of the great plain-like area of the interior of the con
tinent. Commencing near the city of Quebec, the lowlands 
stretch southwesterly on both sides of the St. Lawrence, with 
slightly diverging Itoundaries, until, at Montreal, the level country 
is approximately 120 miles wide. Beyond Montreal, the northern 
boundary pursues a westerly course up the Ottawa valley to a 
point about fifty miles beyond Ottawa city, where a ridge of broken 
country—a low spur of the Laurentian highlands projects 
southerly, crossing the St. Lawrence Iwtween Brockville and 
Kingston to join the elevated Adirondack region of northern New 
York. Near Kingston, at the foot of Lake Ontario, the lowlands 
again commence and occupy the portion of the Ontario peninsula 
lying lietween Lakes Huron, Erie, and Ontario, and bounded on 
the north by a nearly straight east and west line from Kingston to 
the foot of Georgian bay, Lake Huron.

The region thus outlined, with a length of about 600 miles 
and an area of more than 35.000 square miles, nearly all fertile 
farming land, is divisible into three portioM, each a sloping, 
plain-like region, usually mantled with heavy debits of glacial 
drift, etc., that largely hide the undeilying, nearly horizontal 
sediments. Though essentially a farming region, the portion of 
the country lying between Lakes Huron and Erie supports valuable 
petroleum, gas and salt industries.

The most easterly of the three divisions of the St. Lawrence 
lowlands comprises the portion lying east of the spur of crystalline 
rocks crossing the St. Lawrence below Kingston. Its northern 
boundary is, in general, marked by an abrupt rise of the Laurentian



I'l.ATK XXIV.

Western end of Canadian Fall, Niagara Falls, before curtailment of 415 feet.





VKOUKiY, \\l) Ki-ONOMIV XllXKRALS OF < AXADA (il

hills, while on the eastern aide lies the hilly, semi-mountainous Ap
palachian tract. Within this roughly triangular area, the land 
nowhere rises more than 500 feet above the sea, and. Mow Mon
treal, the districts immediately bordering the St. Lawrence have a 
general elevation of less than 100 feet, and. save in the case of a 
few isolated, abruptly rising hills of igneous origin, the lowlands 
on either side of the river never rise to iiOO feet above sea level.

The second division of the St. Lawrence lowlands fronts on 
Lake Ontario, forming a plain-like area that at first usually rises 
rather abruptly from the lake (itself 24ti feet above the sea), and 
then stretches inland with gradually increasing heights, sometimes 
reaching H50 feet above the sea. This area, comparatively nar
row in the east, is liounded on the north by a marked escarpment, 
with a drop along its northerly facing s!o|m- of between 50 and 100 
feet. Westward the district is limited by the Niagara escarpment, 
which runs in a northwesterly direction from the Niagara penin- 
sula through the Indian peninsula separating Lake Huron and 
Georgian bay, and is continued westerly into Michigan by the 
north ward facing cliffs of the Manitoulin islands.

The Niagara escarpment, the natural dividing line In-tween 
the two western divisions of the St. Lawrence lowlands, presents 
a general abrupt rise of 256 to 300 feet. In the Niagara penin
sula this amount represents the total rise of the country to the 
level of the third and westernmost division of the lowlands, but 
farther northwest the escarpment, though still a distinct feature, 
is only part of a narrow strip of rapidly rising ground, whose 
summit reaches in places an elevation of 1,700 feet, nearly a 
thousand feet alnive the low, flat-lying country stretching easterly 
from its foot towards Lake Ontario. The third division, lying 
between Lake Huron and Lake Erie, and bounded on the east 
bv the Niagara escarpment, has, in the northwest, as already 
implied, a maximum elevation of 1,700 feet or more, from which 
point the surface slopes towards the level of the lakes on either 
side, the waters of Lake Huron standing at 5H1 feet, and those 
of Lake Erie at 572 feet above the sea.

The St. Lawrence lowlands are underlain by gently dipping 
1»eds of sandstone, shale, and limestone of I’ahvozoic age (Ordo
vician. Silurian, ami Devonian), appearing to succeed one another 
without a break. Over certain areas they lie in low, very broad, 
dome-like folds, ami at times they are traversed by faults
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of considerable magnitude, hut, compared with the highly flexed 
and faulted measures of the Appalachians in the east, they may 
he said to l#* undisturbed. This sharp contrast in the general 
attitude of the lieds of the two districts which, in Queliee, directly 
holder one another, is also accompanied by differences in the char
acter of the rocks, and in the fossils emliedded in them. The 
materials composing the two sets of rocks apjiear to have lieen 
laid down under different conditions, and |>erhaps in separate 
basins.

In southeastern Queliee, the low, level country bordering 
the Ht. Lawrence, and underlain by nearly horizontal stratified 
rocks, extends east ward into the districts occupied by the highly 
disturbed measures of the Appalachian region. No marked 
changes in the physical asjiect of the country are apparent in 
passing from one region to the other, hut on approaching from 
the west the boundary lietween the two provinces, the effects of 
disturbances in the underlying rocks gradually ap|iear, and finally 
they are found sharply folded. The boundary lietween these 
two distinct geological provinces runs northeast from the foot 
of Lake Champlain to the city of Quebec, and is marked by the 
St. Lawrence and Champlain fault, along which, and accompany
ing lines of dislocation, were relieved the stresses and strains due 
to the action of the mountain building forces that, in the east, 
folded, plicated, and faulted the strata, and, at times, thrust 
great blocks up and over westerly lying lieds. The measures 
lying on the eastward shelving extension of the crystalline rocks 
of the Laurentides largely escaped these disturbing forces through 
the yielding of the strata along the northeasterly trending lines 
of weakness.

The Palæozoic strata of the eastern division of the Ht. Law
rence lowlands, in eastern Ontario and Queliec, aie almost alto
gether of Ordovician age. In the districts alwiut the junction of 
the Ottawa and Ht. Lawrence rivers, large areas are floored with 
a sandstone termed the Potsdam, that apjiears to represent the 
upper Cambrian of New York state. The Potsdam sandstone 
is brought to light along the eroded summit of a low, broad dome, 
and appears to lie the oldest rock of the low lands. A lithologically 
similar rock occurs at intervals along the northern border of the 
Palanizoic measures, where they overlap the crystalline rocks of 
the Laurentide hills. Hut these lower sandstones are not all of
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tin- same age, for, in some rases at least, they mark shore deposits 
laid down «luring successive intervals as the Ordovician seas grad
ually crept up over the land. Allow the Potsdam occur» an 
arenaceous, dolomitic limestone known as the Beekmautown, or, 
as it was originally culled. ( alciferous. On the Beekmantown 
lies a group of shales and sandstones overlain by limestones, 
known as the Chasv. Above the Chasv occurs the Trenton 
group, usually composed «if limestones and shales, and sometimes 
divided into three memliers, Low ville or Birdseye, Black River, 
and Trenton. Overlying the Trenton is the Vtica formation, 
largely of dark bituminous shales, and these are followed by the 
dark grey shales, sandstones, and limestones of the Hudson River 
or Lorraine.

In the Province «if Quebec the various divisions of the Ordo
vician, in a general way, occur in bands of successively younger form
ation» roughly paralleling the edges of the area of ancient crystal
line rocks on the north; the oldest memliers occur to the north 
and the youngest generally border the St. Lawrence ami (’ham- 
plain fault. In the triangular area lying lietween the Ottawa 
and Ht. Lawrence rivers the disposition of the various members 
is more basin-like, the younger Unis occurring towards the centre 
of the area. All the divisions appear to succeed one another 
conformably, though it is «ptite possible that there may lie im
portant breaks masked by this general app<»aran«,e of conformity. 
The total volume «if nicks composing the Ordovician system is 
very great; in the neighbourhood of the city of Montreal there 
are 4,1180 feet of strata from the base of the Potsdam to the 
highest memliers of the Lorraine there exposed But the thick
nesses of the different memliers «if the system, as well as the 
characters of the different formations, vary locaHy.

Although the Ordovician strata occupy almost the whole of 
the district at present under discussion, there are als«i areas con
taining remnants of younger formations. A few, small, isolated 
basins in the Ottawa district, an«l in Queliec east of the Ht. Law
rence, contain considerable volumes of red shales, etc., thought 
to lie of early Silurian age. In places these lieds rest unconform- 
ablv upon the underlying measures, showing, probably, that prior 
to their deposition the district had been elevated and the strata 
slightly deformed. Also, near Montreal there are certain limited 
deposits containing fossils of early Devonian age. These younger
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mendier* thus furnish evidence that the lower plains were onee 
covered by many hundred* of feet of strata, since almost entirely 
removed by erosion. This conclusion is strengthened by the 
phenomena exhibited by the isolated eminences of the Monter- 
egian hills.

The Monteregian hills are eight in numlier, and six of them, 
including Mount Royal at Montreal the most westerly of the 
group—lie in an approximately east and west line at distances of 
about ten miles apart. They form eminences circular or oval 
in outline, only a few square miles in area, and rising abruptly 
GOO to 1.200 feet above the surrounding level country. The 
flanks of the hills are formed of sediments variously altered and 
hardened, while the central portions, the cores, are composed of 
igneous rocks of alkali types, including different alkali syenites, 
nepheline syenite, essexite, etc. The igneous portions appear to 
represent laccoliths, or conduits, that may have led to the old 
land surface. The character of these igneous hills is such as to 
indicate that at the time of their formation there probably was 
an additional thickness of strata over the surrounding country 
of not less than 2.000 feet, all of which has since been removed. 
This conclusion is strengthened by the occurrence of fragments of 
Devonian rocks in dikes from the igneous pipes.

In the second division of the St. Lawrence lowlands, that 
borders Lake Ontario, and is bounded in the west by the Niagara 
escarpment, Ordovician measures are again widely exposed. The 
oldest are generally of Lowville (Birdseye) age. resting on the 
pre-Cambrian rocks of the north; they dip gently under and are 
succeeded towards the south by successively higher divisions of 
the Ordovician, until, in the neighbourhood of Toronto, the high
est meml>ers of this system disappear lieneath the Silurian that 
occupies the rest of the country, forms the outcropping lieds of 
the Niagara escarpment, and extends farther west over the sloping 
plain of the western portion of the Ontario peninsula.

The bounding line between the Ordovician and Silurian 
crosses Lake Ontario from New York state, and runs nearly north 
from Toronto to the foot of Georgian bay. On the Manitoulin 
islands the Ordovician measures appear from under the Silurian 
along the northerly facing cliffs. What is usually considered the 
lowest division of the Silurian, the Medina, consists of variously 
coloured sandstones and shales, over a thousand feet thick in the
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Niagara peninsula, hut towards Georgian hay ike reusing to a 
tenth of this volume. The Medina. possibly in pail of Ordovician 
age. is succeeded by the Clinton, represented in Ontario usuallx 
by less than fifty ft*et of sandstones and shales. Overlying ihex- 
are the lieds of the Niagara group, chiefly limestones, some 2<HI 
feet thick in the Niagara district, hut double that amount at 
Cal aits head, at the extremity of Indian peninsula.

To the more resistant Niagara limestones is due the formation 
of the Niagara escarpment, hounding the third division of the 
St. Lawrence lowlands. The succeeding Silurian formations 
spread over a considerable part of the Ontario peninsula between 
Lakes Huron and Erie, where the strata still occur in northward 
trending hands of varying width. The Niagara limestones are 
overlain by the limestones and dolomites of the Guelph, repre
sented along the Niagara river by a fex\ feet only, hut increasing 
northward to 100 feet and more. Above the Guelph is the Salina 
group. 200 to H00 feet thick, and composed of lieds of gypsum, 
salt, dolomite, and dark shales, measures evidently deposited 
in a slowly evaporating sea. Overlying the Salina is a group 
of lieds, sometimes measuring 40 feet or more in thickness, 
and composed of dolomites, etc., which, in Ontario, represent the 
highest Silurian present and apparently indicate a return to marine 
conditions of deposition.

The lowest lieds of the Devonian system are wanting in the 
Ontario region, which, during the opening epochs of this period, 
apjiears to have lieen uplifted and slightly eroded. The lowest 
Devonian of Ontario is. in places, represented hy the light coloured 
Oriskany sandstone, seldom more than twenty-five feet thi< . while 
in other places the succeeding Devonian division rests directly on 
the Silurian measures. The Onondaga consists largely of lime
stones. often 1.50 to 200 feet thick. It occupies a narrow strip 
along the foot of Lake Erie, expanding in the Ontario peninsula 
into a wide hand. The dark shales of the Hamilton succeed the 
Onondaga, and are. in places, overlain by still younger Devonian 
strata. West of the hand of Hamilton measures, lower divisions 
of the Devonian again ap|iear at the surface as the result of a 
low fold, and on the Detroit river Silurian strata appear.

The various ancient seas and embay mente in which the 
Palæozoic strata of the St. Lawrence lowlands were deposited, 
were not limited to the continuous areas now underlain hy the
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Ht ratified lieds vf tltic» era. In Ontario, lieyond tlie northern 
Ih>uHilary of theae lieds. eeewr outlier# of similar strata, resting 
• m ami surrounded l>y pre-Cambrian crystalline rocks. 1'hex- 
outliers are evidently erosion remnants of a once more extensive 
covering, which, in the Ottawa valley, seems to have extended as far 
as Lake Ni pissing. An outlier of Niagara limestone also occurs 
far up the Ottawa valley, at the head of Lake Timiskaming, 
deposited in a Silurian sea coining either from the south, or. 
possibly, from the north.

In the east also, the Palæoeoic beds once occupied a wider 
territory. Trenton and Utica lieds occur on the shores of Lake 
St. John, l(M) miles west of the St. Lawrence, at the head of the 
Saguenay river. At intervals along the north shore of the 
St. Lawrence river and gulf, Ordovician beds occur, while towards 
the Strait of Belle Isle,Cambrian lieds repose on the pre-Cambrian. 
The large island of Anticosti, in the (iulf of St. Lawrence, is com
posed of Ordovician and Silurian strata dipping gently southwards.
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ECONOMIC MIN Kit A US.

Underlain by slightly disturlied Paleozoic measures, the 
geological histon* of the St. Lawrence lowlands has not l>een favour
able to the development of metallic minerals. Southwestern 
Ontario is, however, the principal seat in Canada of the petroleum 
and salt industries, while throughout the whole region the brick, 
tile, and cement industries are becoming increasingly important.

TABULAR DESCRIPTION OF HOME OF THE CHIEF MINERAL 
DEPOSITS OF THE HT. LAWRENCE LOWLANDS

El MSNT
oh Minsk- Chakactf.h and Mods or Occurrence Example, 
al Sought. or Deposit.

Oil.............Occurs in natural reservoirs usually at the horizon Pet rolia. T i I -
of the Onondaga iComifemusi in the gently tin - htiry, Leam- 
dulating, nearly horizontal Palœozoie measures ington, etc., 
of southwestern Ontario. . . . Ont.

Oecurs in natural reservoirs in the (luelpli, Clin
ton. Medina, and Trenton format ions in the Wejland. Haldi- 
gently undulating, nearly horizontal PaUeoaoie mand. Essex
measures of southwestern Ontario............ eos., Out.

In Unis of rook salt lor as brine) in the Kalina Windsor, Sar 
formation in the gently undulating, nearly hori- nia. W in g 
zontal. Paleozoic measures of southwestern hum. etc., 
Ontario............................................................... Ontario.

(iae. . .

Salt

Gypsum. . . In beds in the Salina formation in the gently un
dulating, nearly horizontal. Paleozoic men 
sures of southwestern < hitario...................

OIL AND NATURAL UAH.

The principal oil fields of Canada are situated in the peninsula 
of southwestern Ontario, between Lake Huron and Lake Krie. 
The first oil was found in Lamhton county in 1802, though it is 
recorded that Manitoulin island was the site of the first oil dis
covery in Canada. Until quite recently, the Lamhton County 
fields, in which there have been about 11,000 producing wells, were
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by far the largest producers, but in 1907, the new Tilbury district, in 
Kent county, contributed about forty-four per cent of the total 
production, which for that year reached 27.02l.M51 gallons of 
crude oil.

Besides the two oil centres of Vetroliu and Oil Springs in 
Laiubton county, and the Tilbury district in Kent county, other 
important districts are: Hot h well and Coat «worth in Kent, Dutton 
in Klgin, Isantington in Kssex, and Moore in Laiubton. The oil 
districts are all Stunted within an area underlain by Devonian 
strata, usually on an anticlinal axis, and the jietruieuin is largely 
obtained from horizons in the Onondaga (Corniferous) at varying 
depths in the ilifïvrent localities. At Vet folia the oil-bearing 
horizon is usually between 450 feet and 4Ht) feet beneath the sur- 
facc; at Both well it is at about 000 feet. Oil has, in places, been 
obtained sparingly from the Trenton ; while the Leamington oil 

[mmiI " was found in the (luelph at a depth of 1,075 feet.
When first drilled, the natural pressure often drives the crude 

oil to th<‘ surface, and sometimes produces gushers, such as one well 
in Raleigh township. Kent, that for a time yielded 1.000 barrels a 
day. After the flowing period, the oil has to lie pumped to the 
surface. While some of the smaller districts become exhausted 
in a few years, in some cases the pool lieing only a few hundred 
feet wide ami perhaps a quarter of a mile long, others have con
tinued to furnish oil for a long period. The Laiubton field, dis
covered over forty years ago, is remarkable in this respect, and 
though the ax ‘rage yield per well is small, the district still con
tinues to produce a large amount of oil and some wells have been 
active producers for forty yearn. One group of 100 wells at 
Vetroliu, for instance, produces about 150 barrels per month. 
In the Bothwell field, shortly after its discovery, a group of ninety 
wells furnished, on an average, about 1,250 barrels per month.

Natural gas is produced and used in large quantities in south
western Ontario. Although found almost everywhere associated 
with th<* |H‘troleum, the yield in many of the oil districts is com
paratively small;while in llaldimand and Welland counties a large 
supply appears to be available. In these counties the gas horizons 
are in the Clinton, Medina, and Trent on. In Welland county, one 
group of fourteen wells, drilled to depths of about 3,IKK) feet, 
regularly produces over 30,000,000 cubic feet of gas |ier day. In 
Kssex county a single well driven 1,020 feet to a horizon in the
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Guelph yielded gas at the rate ni IO,(NMl.OOil cubic t'ix*t |»**r dux . 
The importance of th<- natural gas industry is shown by the 
marked increase of late years in thv annual value of thv < 
that in l'.MKÎ was valuvil at le>s than sjtMt.tHNI, but had reached a 
little over >74‘i,tHHI in HHI7.

VI. XT.

barge |ieat bogs occur at a number of points in Ontario and 
elsewhere in Canada, but not all of the bogs are suitable for tin* 
production of fuel. ami. ultimately, it si>ems more than probable 
that, with tht* help of artificial fertilizers, many will be turned to 
agricultural purposes.

At present Ontario is the only province producing salt, and 
the amount for HMIS reached nearly sU.tMHt tons, while during the 
last period of live years the annual production averaged about 
lil.lHMI tons. The discovery of the salt deposits was accidental!'

in lSt 15 near Goderich during the sinking of a bore-hole in 
search of oil. Since then the salt deposits have been found to 
occupy a buried basin along the shores of bake Huron, underlying 
an area of over 2,fit HI septan* miles in Kssex, bambton. Middlesex. 
Huron, and Ibuce counties. The salt occurs in the* Salinaforma
tion of up|H*r Silurian age. in which the lieds of the* mineral some 
times reach a thickness of 250 feet, though then, generally 
with partings of shale. One well, in bambton county, |ienetrated 
a total thickness of 705 feet of salt in S05 feet of strata, lietwecn 
depths of 1,210 ami 2,015 feet lienenth the surface.

The salt lieds have generally been found in wells ranging in 
depth between 070 feet and 1,050 f<*et. The salt is recovered 
either by forcing fresh water down the wells or by taking advantage 
of natural flows of underground water, and pumping the resulting 
brines to the surface to be evaporated. Some of the main salt- 
producing centres are Sarnia. Windsor, Goderich, Wingham, and 
Sandwich.

(iYl'svM.

Gypsum occurs in western Ontario in the salt-bearing Salina 
formation of upper Silurian age. The outcrops of the Salina.

4
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after running parallel with Lake Ontario in New York state, enter 
Canada at the Niagara river, where the formation is estimated to 
have a thickness of between 200 feet and 300 feet. The group 
there consists of dolomites and soft crumbling shales, with lense- 
like bodies of gypsum, that, interstratified with the lieds of dolo
mite, sometimes are a quarter of a mile in length. The gypsum 
lieds are worked along the outcrop of the formation over its 
general northwesterly course from Niagara river to Lake Huron. 
The Selina evidently formed during a time of excessive evaporation 
of the sea. when the deposits of salt, gypsum, etc., were precipitated.

BUILDING AND ORNAMENTAL STONES, ETC.

The widespread clays of glacial and post-glacial age that often 
completely hide the underlying rocks over considerable areas of 
the St. Lawrence lowlands have furnished the material for numer
ous brick and tile industries both in Ontario and tjueliec. Ad
vantage has also been taken, for the same purpose, of the shales in 
various of the lower Palæozoic formations. The raw materials 
for the manufacture of Portland cement are abundantly displayed 
in the region, and support a number of large industries. Some of 
these utilize marls—deposits of calcium carbonate in lakes scat
tered over the uneven surface of the post-glacial deposits, and the 
clay lieds of these deposits, while others use Pala'ozoie limestone. 
These limestones of several of the formations, and more especially 
of the Trenton group, are also extensively quarried both for build
ing stones and for the production of lime. At several points the 
limestones are also used in the making of calcium carbide, while 
the dolomites are used in the manufacture of pulp.
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Don Valley Brick Works, Toronto. Ont.
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CHAPTER IV.

THE LAURENTIAN PLATEAU.

UROLOGY.

The Laurentian Plateau region, surrounding Hudson bay 
with a V-shaped form, has an air a of over 2,000,000 square miles. 
Limited in the east by the North Atlantic and by the gulf and 
estuary of the St. Lawrence as far as the city of (jueliec, its south
ern boundary there passes inland and up the Ottawa river to 
beyond the city of Ottawa, then turns abruptly to the south and 
crosses the International Boundary at Brockville. Farther west, 
at the foot of Lake Ontario, it crosses back into Canada and fol
lows a nearly due east and west line to the foot of (leorgian bay, 
from which point the two up|ier Great lakes form the liounding 
line. West of Lake Superior the Laurentian Plateau region ex
tends south into the United States. In southeastern Manitoba 
the boundary again enters (’anada, and from there passes along 
a general northwesterly course through Lake Winnipeg, Great 
Slave lake, and Great Bear lake, to the shores of the Arctic ocean.

This great region is, for the most part, characterized by its 
uniform physical features. Considered by districts, the Lauren
tian plateau is composed of gently sloping regions whose even sur
faces, save sometimes for the valleys of the larger rivers, are 
broken only by low hills rising a few hundred feet or less above 
the general level. Except in the northeast, along the Labrador 
coast, the land is generally comparatively low, seldom rising 
2.000 feet above the sea. The more extensive elevated stretches 
of country within the plateau region all lie towards its outer mar
gin, away from Hudson bay. Save towards the headwaters of 
the Ottawa river in the east, and over the wide depression border
ing and extending north of Lake Winni|>eg in the west, the higher 
lands form an elevated lielt usually hundreds of miles wide, 
stretching from the North Atlantic in the east, around the foot of 
Hudson bay almost to the Arctic in the northwest, with a general



72 <.|;h|.«n,|( xi. M MX I X , « XNADA

elevation always above l.(HM) feet. ami uver largo tracts in the 
Vngava peninsula. approaching 2.(MMI feet. From this outer, 
eh'\ateil margin the country on all sides slopes inwards towards 
Hudson buy. surrounding which there is a nearly continuous belt 
of territory, often 12■*> miles wide, over which the land never 
reaches a height of ôtNl feet above sea level.

The highest land of the Laurentian Plateau region lies along 
the Labrador coast towards the eastern entrance of Hudson strait, 
where mountain peaks attain heights of about ti.lHMI feet. South
ward along the coast, the general elevation decreases, but every
where the shores are high and pene*rated by deep inlets, with 
precipitous sides rising live hundred to several thousand feet a boxe 
the sea. Along the Gulf of St. Lawrence shore the land is 
generally bold, rising inland rapidly to heights of 1.0(H) feet or 
move, though penetrated by long, narrow valleys occupied by the 
main waterways.

The abrupt rise of the southern boundary is also a notable 
feature along its course from Quebec inland up the Ottawa valley. 
It is re|H'ated along the LakeSu|ierior shores, where for miles bold 
hills and cliffs rise to heights of .‘MM) to 1.500 feet above the lake. 
In the west, however, the characteristic sudden uprise at the outer 
boundary, so prominent in the east, largely disappears, or is re
placed by a slight drop from the overlapping sediments to the 
level of the Laurentian plateau.

The Laurentian plateau is in detail characterized by count
less lakes, both large and small, muskegs, and numerous branch
ing streams and rivers that occupy the valleys lietween the 
hummocky hills. The territory in the east, south of the latitude 
of the foot of James bay, is densely wooded, while in the 
west, the heavily timbered country extends even farther north 
Beyond this, to the north, the forest growth gradually decreases, 
and on the shores of Hudson bay, at about north latitude59°, the 
barren lands commence and stretch away to the Arctic ocean. 
Kssentially a forest region in the south, the Laurentian plateau 
also contains wide areas, the day belts, that eventually should 
prove valuable for agricultural purposes.

Noted for its timlier resources, the Laurentian plateau, where 
Lest known, is no less important from the standpoint of mineral 
wealth. Along the southern margin occur the noted eopj>er and 
nickel ores of Sudbury, and to the north of these lie the Cobalt



[A

y7

> V

,*



«



•e.wXu/i q.>jir| ‘|>u1k}|

I11AXX mvtj

[y -77

cje.

«T' •->





Plate XXIX

5 t
-■ A

• - ...
■ n> ;

Port Bin well, at eastern entrance to Hudson Strait.





(■Kl>1.4HiV, AND i;iOXO.MK M1NKKALS OK CAUDA 73

silver deposits. In eastern Ontario, and the adjoining portion of 
Qtteliev, are numerous and important deposits of graphite and 
mica. All through the region occur iron deposits, some now 
heing mined, and many in the near future destined to 1 income 
commercially important. Besides these, many other ores, lioth 
metallic and non-metallie, are known, although the country can
not in any sense he said to have lieen closely prospected. Nor 
do these mineralized belts seem to lie confined to the southern 
part of the country, hut everywhere through the Laurentian 
Plateau region the general conditions appear to lie similar, and 
it is certain that many deposits of economic value yet remain to 
he discovered.

The Laurentian Plateau region, save for a zone of Palteozoie 
rocks bordering the southwestern side of Hudson and James bays, 
and a few relatively small outliers of the same system occurring 
elsewhere, is altogether underlain by rocks older than those of 
the Cambrian period. Collectively these ancient rocks will be refer
red to as the pre-Cambrian. The vast territory over which they 
now outcrop is but a portion of the ancient continent of l.aurentia 
that, prior to Cambrian times, it is lielieved, occupied much of 
the present area of the North American continent. Rocks in 
many respects similar to those composing the Laurentian plateau 
extend far beyond its borders beneath the surrounding sediments 
deposited in Cambrian and later basins.

The various assemblages of rocks underlying the Laurentian 
plateau, by their relations and distribution, testify to a long and 
complicated history in pre-Cambrian times. They show that, 
at intervals and over wide regions, assemblages of rocks were 
formed, afterwards subjected to great earth movements, pene
trated by vast bodies of deep-seated igneous rocks, then profoundly 
eroded, and finally depressed, to be again covered by another set 
of lieds volcanic and sedimentary. This great cycle was, in some 
instances, repeated one or more times, but the extent of the 
Laurentian Plateau region is too great, and the knowledge of it 
as yet too elementary, to allow of a definite correlation of the 
details of its geological history as a whole.

The region is chiefly occupied by large and small bodies of 
igneous rocks, which at the time of their formation were deeply 
buried, but now, because of subsequent erosion, are partly ex
posed. These igneous rocks are often typically granitic in ap-
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pearancc, hut, perhaps, more commonly show imeissir structures. 
I hough of widely different relative ages, jienetrating one another 
and later assemblages of pre-Cambrian rocks, yet over the wide 
expanse of the l.aurentian plateau they preserve a general resem
blance. By their nature they show they were not the first rocks 
to occupy the region, and often they may Is* seen cutting younger 
strata. Vet, from their wide distribution and the often vast 
dimensions of the individual masses, it is evident that these 
essentially granitic rocks form the foundation, as it were, of the 
whole l.aurentian Plateau region, and now, if they do not appear 
at the surface, are either covered by a comparatively thin mantle 
of younger rocks, or else underlie, with intrusive relations, older 
formations.

Throughout the pre-Cambrian region occur other rocks, 
forming areas sometimes to be measured in yards, sometimes 
in scores of miles. These have lieen penetrated by the granites 
and gneisses, and are, therefore, the oldest rocks of their respect
ive districts. Vsually they are highly altered, but often they 
may still be determined to have been of the nature of sediments 
and volcanic rocks that formed on or near the earth's surface. 
The assemblages of these older, usually much altered rocks, vary 
in general character from district to district, are doubtless of 
various relative ages and. in some districts, may represent groups 
of strata that in other places still remain comparatively unaltered 
and uii|K*netrated by igneous bodies. Within the pre-Cambrian 
region also occur, sometimes over wide areas, assemblage:* of 
sedimentary lieds that are at times scarcely more altered than 
recently consolidated measures. These younger pre-Cambrian 
strata frequently may be seen to overlie and to have been partly 
formed from older, sedimentary and volcanic rocks and the 
granitic rocks intruding them.

The general history of pre-Cambrian times within Canadian 
territory has, jierhaps, lieen most clearly determined in the part 
of the I plateau lying within the Province of Ontario,
and the adjacent portions of Quebec. In northern Ontario, near 
Cobalt, and in the districts about Lakes Timiskaming and Tima- 
gami, occurs a widely distributed group of rocks known as tin* 
Keewatin. These rocks, the oldest in the region, aie invaded by 
large bodies of granite. The Keewatin strata are largely of vol
canic origin, but with them, though but sparingly, also occur

69
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rocks seemingly of sedimentary origin, such as handed quurtzose 
beds often rich in iron, the Iron formation. The keewatin, as 
a whole, is highly altered. its memliers are frequently in a schistose 
condition (greenstone schists) and apparently closely folded. 
Once, doubtless, forming a continuous, wide-spread, nearly hori
zontal series of rocks, the lieds now occupy isolated, relatively 
narrow hands or areas, underlain and penetrated on all «des 
by granites and allied rocks.

The Keewatin strata, at the time of their folding, probably 
rose into mountain masses, while, at about the same time, vast 
bodies of granitic rocks intruded them from lielow. Later, as 
shown by the horizontal, overlying lieds of younger conglomerate 
still occupying parts of the district, the complex assemblage was 
subjected to intense erosion and much of the keewatin entirely 
removed; the once deeply buried granite masses were partly 
exposed, and the whole region reduced to a gently undulating 
country, much like that of the present time. The beginning of 
this great erosion period marked the close of what ap|iears to 
have lieen the first pre-Cambrian era of which there is definite 
knowledge.

Towards the dose of the first prolonged erosion interval, 
the Timagami district appears to have lieen depressed, and a 
widespread group of sedimentary rocks deposited, covering the 
Keewatin and the granites. This sedimentary group, the lower 
Huronian. still occupies much of the country. It consists of 
thick lieds of conglomerate overlain by and passing upwards into 
slates, above which sometimes occurs a quartzite or arkose mem
ber possibly belonging to a second division, the middle Huronian. 
With the sediments are associated widely extending, often thick, 
sheet-like bodies of diabase, of later date, that sometimes cut the 
sedimentary lieds, but more often rest on top of them. The 
Huronian series, though affected by faults and comparatively 
gentle folds, is. on the whole. Hat-lying, and lieneath its basal 
memliere may be traced the old, gently undulating. pre-Hurunian 
land surface of Keewatin rocks and intrusive granites.

The conditions obtaining in the Timagami district seem, in 
part, to lie duplicated through much of northern Ontario, and 
throughout the Laurentian plateau occur rocks like those of the 
Keewatin, sometimes occupying large areas and exhibiting many 
varieties of volcanic rocks in varying degrees of deformation.
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Oft *ii tli" a mis form gigantic m -dixvorks enclosing. or partly en
closing areas of intrusive granites or gneissie rocks occupying 
many square miles of country. At times the Keexvatin roeks are 
greatly eliangeil, and sonM‘times form xvide zones of gneissie or 
schistose varieties intermingled and interlmnded with tin- granitic 
intrusives. Hut the condition of the Keewatin and its
relations to the granitic intrusions is. broadly speaking, even - 
xx lie re alike, the same is not true of the xvidely distriliuted Hu- 
ronian.

Ht rat a similar to the but slightly disturiied lower Huroniaii 
of the Timagami district, and younger than 1 lie associated Kee
watin, are found to the south and west. as. for instance, near 
Sudbury and in the Miehipieoten district. In these districts tin* 
Huronian lieds art1 found to Ik- much disturiied. in places schistose 
and cut by granites, though not all of the granites of these dis
tricts air post-Huronian. Fart lier west. to the north of Lake 
Superior, the lower Huronian is as highly disturiied. and us much 
altered as the intricately associated Keexvatin which has furnished 
detrital material to tin* Huronian. and Isith series appear to lie cut 
by the same granitic bodies. In these western «listriels the Huro
nian and kcpwutin apjiear to have been conjointly folded, elevated 
into mountainous areas, and |ienetrated by immense granitic 
masses. Subsequently the complex xvas deeply eroded and planed 
down to a gently undulating surface. This erosion period marks 
the close of the second recognized pre-Cambrian era.

After the second great erosion interval, portions of the ancient 
continent were again depressed, and, as exemplified near Fort 
Xrthur. heavy deposits of sediments, largely dark slate, sometimes 
with a horizon containing iron «in* formation, were formed. This 
series, known as the upper Huronian or Vnimikie. occupies a 
large district in Canada, west of the head of Lake Superior. It 
overlies the older complex of Keewatin. Huronian. and intrusive 
granitic rocks with a marked unconformity. The upjier Huronian 
beds are virtually unaltered and lie in what appear to be a series 
of fault blocks, forming ridges with southerly sloping tops and 
steep northern faces. As in the case of the loxver Huronian, 
extensive, often very thick sills and sheets of intrusive diabase 
ate associated with the Animikie.

After the deposition of the upper Huronian beds in the Lake 
Superior region, the land was once again elevated, the strata

11
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subjected to earth movemenU, and eroded; l>ut the deforming 
effects of these forces were slight when compared with the earlier 
deformation of the lower Huronian and Keewatin. After this 
third marked period of uplift and erosion the Keweenawan series 
was formed. This series consists of a sedimentary portion of ml 
sandstones and conglomerates, calcareous shales, and dolomites, 
well exposed on the Lake Hujieriur shore east of Port Arthur and 
about Lake Nipigon, and of a volcanic portion exhibited on 
Michipicoten island as an assemblage, many hundreds of feet 
thick, of tuffs and volcanic flows.

The Keweenawan is classed by some as of early Cambrian 
age, perhaps representing desert conditions, but for present pur
poses it is most conveniently regarded as late pre-Cambrian, the 
last of the sedimentary groups of that age. Associated with the 
Keweenawan lieds about Lake Superior are immense sheets ami 
sills of diabase, ranging in thickness up to perhaps l.OUO feet. 
These igneous rocks are distinctly younger than the Keweenawan, 
in places occurring in sills, or, more prominently displayed, as 
immense sheets overlying the whole sedimentary group and some
times extending beyond, over the older rocks.

The account of the more striking features of pre-Cambrian 
history in Ontario may lie supplemented by the discussion of 
other lines of evidence, but the deductions drawn from these are 
less certain. The lower Huronian measures already descrilied. 
are paralleled along the north shore of Lake Huron by a somewhat 
similar assemblage containing a considerable volume of limestone. 
These lieds are overlain unconformablv, but not strikingly so, by 
a second group of somewhat similar measures, known as the 
middle Huronian. Possibly the middle Huronian lieds were 
deposited during a portion of the erosion interval that, elsewhere, 
separated lower and upjier Huronian times.

Along the Hudson Hay shores of the Vngava peninsula, also 
in the central portions, ami again towards the Atlantic side of 
this territory, occur extensive areas occupied by a considerable 
thickness of sandstones, slates, dolomites, and siliceous iron ore 
beds. These measures, though faulted and tilted, are otherwise 
little changed from their original state, and. with some degree 
of definiteness, may lie correlated with the upper Huronian of 
the Lake Superior region. To the north, along Hudson strait, 
are areas of apparently once similar beds, but now much dis-
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turbed, altered, and (lenetrated by bodies of granite. It is not 
ini|H)8sil)le that the | writs! of deep-seated igneous intrusions and 
deformation of these upjier Huronian tied* of Hudson strait was 
contemporaneous with the interval of uplift, and comparatively 
slight deformation and erosion separating the up|ier Huronian 
and Keweenawan period* in the Lake Su|>erior district.

In eastern Ontario, and over a very extensive region leaching 
northeastward through Queliec, «arum a group of rock* whose 
relations with the various mendier* of the pre-Cambrian system 
in the districts about Luke Superior aie still uncertain. These 
rocks, firet descrilied from the district in the Province of Queliec 
liordering on the lower Ottawa river, and named the Grenville 
group, comprise large volumes of crystalline limestone associated 
with quartzites and various types of gneisses believed to have 
had a sedimentary origin. The measures are tightly folded, and 
are |xmetrated by great lushes of granite and gneiss. Traced 
westwards, the members of the Grenville group seem to occur in 
a less altered state, ami in eastern Ontario have lieen thought 
to lie represented by the Hastings series, though possibly the 
eastern Ontario assemblage of rocks includes more than the 
original Grenville. The relations of these Grenville-Hastings 
rocks with the Keewatin ami Huronian rocks farther west has 
not yet lieen established. They may include the Keewatin, a 
portion of the Huronian, or some series not yet recognize» 1 in 
the Lake Superior region.

Other areas throughout the Laurentian Plateau region are 
underlain by strata whose definite correlation is still impossible. 
In the Vngava peninsula there are areas of gneisses and schist 
resembling sometime* the Keewatin, sometimes the Grenville, 
while in some instances they may represent greatly altered Hu
ronian beds. Near Sudbury, Ontario, occurs a great volume of 
sediments and tuffs, overlying and cut by the intrusive nickel
bearing eruptive. These stratified beds, so far as is known, are 
not exactly paralleled by any other pre-Cambrian series, though 
they have lieen correlated with the upper Huronian. Northwest 
of Lake Superior, large areas are occupied by peculiar, uniform 
quartzose biotite gneisses, sometimes appearing to underlie and 
lie older than the Keewatin, at other times appearing to lie its 
equivalent.
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Plate XXXVII

Hills on Montreal River, two miles above Wapus Ri\er, Ont.
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The Nastapoka group, the probable equivalent of the up|>er 
Huronian in the Vugava (leninsula. has already lieen mentioned. 
Similar measures outcrop over a limited area projecting through 
the Vahvozoic IkhIs just south of Hudson bay. Nearly identical 
rocks occur over large areas about Great Hear ami Great Slave 
lakes. A large district bordering the southern shows of Lake 
Athabaska is underlain by sandstones supposed to !*• the equiva
lents of the Keweenawan. Farther to the northeast aw con
siderable volumes of acid and other volcanic rocks, probaUy also 
of Keweenawan age. Possibly in the district extending from 
Gwat Hear lake to the mouth of the Coppermine river, on the 
Arctic ocean, both the upper Huronian and the Keweenawan 
are wpresented.

Although sedimentary and volcanic rocks are so widely dis
tributed over the Lauwntian plateau, yet their volume, as a whole, 
is much less than that of the associated plutonics, which, though 
not the oldest rocks, everywhere form the foundation on which 
the others rest. Frequently these bodies are typical granites, 
syenites, etc., but often they aw composed of, or insensibly merge 
into gneisses, whose structures in many rases appear to In* original. 
In other cases the gneissic structure is indisputably the wsult of 
pressure and the resulting crushing. These granitic rocks show 
an infinite numlier of varieties, ranging from very acid to very 
basic forms. Pegmatite dikes aw an almost constant feature. 
The ages of the rocks must vary widely, though over large areas 
they often all seem to Ik* approximately of one period, post- 
Keewatin, post-Huronian, etc., as the case may l>e. In eastern 
Ontario a considerable area is characterized by the presence of 
Imtholitic bodies of nepheline syenite, alkali syenites, ami wlated 
rocks. Over the whole eastern portion of the Lauwntian high
lands, from the Great lakes to the Labrador coast, occur bodies 
of anorthosite, sometimes 10,000 squaw miles in extent.
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tin- l.aurentian plateau may truly I** said to haw l**>u pro>p<>cted, 
tin* region has already proved to lie one rich in mineral wealth. 
In Ontario, along the outer margin of the great pre-Cain I irian 
region, many and varied deposits of eeonomie importanee have 
Imn-ii discovered, though even this relatively limited aira has Impii 
«ndy imperfectly pro*|*»cted. Within its Is muds occur the noted 
nickel-copper mines of Sudbury, which now outrival in their 
production of nickel the New Caledonia deposits. Within 100 
miles of Sudbury lies the Cobalt district, containing one of the 
richest and most easily worked silver camps in the world. In 
many districts are deposits of iron ore. often low grade, but doubt
less soon to Iteconie commercially important. Ores of gold, 
copper, lead, sulphur, and arsenic an» worked, while tin» taira, 
graphite, and many other mining industries are important.

The mineral wealth of tin* lietter known southern part of 
the l.aurentian plateau is virtually confined to those districts in 
which arc found members of the various Hurunian, Keewatin, 
and Hastings-!irenville formations, though the mineral deposits 
not infrequently lie in igneous rocks, and often seem to have lieen 
connected in origin with the intrusion of phitonie lushes. Thus, 
tie silver ore occurs in or near diabase intrusions, and many ores 
occur in the older rocks along the contact of an intrusive granitic 
rock. In the lietter known southern part of the vast pre-Catn- 
brii n area the formations with which the mineral deposits are 
asses iated collectively occupy very large areas, as, for instance, 
in tlu ease of an irregular zone that stretches northeast from 
Lake Huron to Lake Mistassini, a distance of miles. West 
of Lake Hujierior to the Manitoba boundary is another noted 
region of uch rocks, while eastern Ontario and the adjoining 
portions of tjueliec form a third.

In the no them, virtually unprospeoted and by far the larger 
portion of the Laurentian plateau, the same general geological 
conditions seem to hold as in the case of the lietter known south-
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pm part. Though in thp north the plutonie rocks seem to hulk 
far greater than in the south, it is highly probable that, with 
advancing knowledge of the country, the older formations will I 
found to occupy large areas, and, reasoning by analogy, many • 
these areas should prove to Is* rich in mineral wealth.

TABULATED DtXCRIPTlOX OF MIME OF THF CHIEF MINFKAL 
DEPOSITS OF THE LAVRENTI AN PLATEAU REGION

Ijl.r.M EUT
oK Minkk- 1 harautk* and Modi: or Oivi'hkknck Fxamci.k.
al Sought. w 1 Deposit.

Gold, Aiw-Free gold and auriferous mispickel occur in 
nic. . . quarts veins culling whist* and basic igneous 

rocks of the Hustings-Grcnvillc series, usually 
near granitic intrusions. Delom, Out.

Gold. . . Free gold and auriferous pyrite with pyrrhotitc in
quarts veins and stringers cutting altered gab 
hro til the Hastings-Grenvilk1 senes Belmont, Ont

Free gold with pyrite and ehaleopyritc in quarts Larder lake
veins in Keewalin schists, etc........................... Shakes pea re

mine near
We hi, a..... I
western On-

Platinum In the mineral sperrylite in the iiiekel-eop|*'r
dejswit# of Sudbury Nrr under nickel Sudbury, (hit

Copper. . . . Native in Keweenawan diabase. Like Superior 
shores, also in diabase about Coppennine river, 
northwest of Hudson Imv.

Chalcopyritc. with, towards the surface, hornite
in veins of quartz with some calcite, cutting Bruce Mines, 
Hun,nian sediments and post-Hun,nian diabase < hit arm 

B<White, vhalcocile, chaleopyrite, pyrite, etc . in 
imprégnai,*! zones in senistose diorite. garnet- Parry Sound,
ifrrous gneiss, etc........... < hit

Chaleopyrite. Srr under nivkel . Sudbury, <hit
Silver Native silver and ereentite in veins of calcite and 

barite with varying amounts of quarts and 
fluorite, traversing Animikie sediments and Silver Islet, I.
post-Animikie diabase........  Superior.

Native silver with argentite, smaltite, oobaltite, 
niccolitc, native bismuth, etc., in narrow veins 
of calcite lying chiefly in Huroman sediments 
and post-Humiiiati diabase. . . Cobalt. Ont.

Native silver and argent ite with hematite and Mouth Lorrain, 
various sulphides in aplite dikes cutting |M>st- James town 
Humnian diabase. ship. etc.,< hit.

Lead. Galena in calcite veins traversing mica schists of Hastings c<> .
i In Hastings « irenxilk* series » hH

Zinc. . Zinc blende and galena in irregular bodies in cry*- Frontenac eo . 
tallinv limestone of the Hastings-< ln»nville series ( hit 

Zinc blende w ith iron and eopper sulphide forming
irregular, lenticular bodies in Keewatin whists. Ross|sirt. Ont.

*
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NirM-rup- Ventlandite, ehaleu|i§iite and pyrrhotite, in very 
!***»■• • • large irregular deposits situated al tiw- edge of a 

norite body intruding pre4'amhrian sediments 
and igneous mek» Sudbury. (Int

N icoulite, etc. occurring in the silver-liearing veins 
of cobalt See undvr silxer ( 'olwlt. « Hit.

Inm Bog ore de|M>»its, still under formation. . Tlitee Hiver*.

Magnetite and. to a lesser extent, hematite inter- 
handed with variously eokmred <piartz. form» Lake Nipigon, 
long band» associated with keewatin whist» Lake Timaga- 
often cut by granite», etc mj, (hit

Bamia of magnetite, locally impregnated with Atikokan range,
sulphide, lie in Keewatin achists........  Ont

Irregular bodies of magnetite with hornblende and 
epidote in a formation of magnetite and aili Moose moun- 
ceous material. lie in Keewatin schist*. tain Out

Concret ionary-like hematite and limonite with 
large, sharply defined lashes of iron pyrite in a 
sandy stale, forming a large body associated 
with handed siliceous rock» containing magne
tite. iron carbonate and pyrite, and surrounded Helen iron mine, 
by Keewatin schist*.......... Ont.

Irregular, often large manses of magnetite with 
varying amounts of pyrite, lying along the con
tact of crystalline limestone i Hastings-! ircnville 
series) and intrusive granite*, etc . or within Hastings cn . 
bodies of basic igneous rocks. < hit

Large and small, irregular bodies of titaniferous 
magnetite associated with bodies of anorthosite (jttebee 

Iron sand» derived from the titaniferous niagne- j*iwcr St. Law- 
tties of the anorthosite bodies rence.

Bodies of hematite ami limonite in Is-dsof chert y 
iron carbonate Is-longing to the Animikic sedl- 
iiMiitary wries. . Ixsm lake, Ont.

Meant* ami layers of magnetite and hematite inter- 
banded with layers of variously eokmred quartz 
forming part <if the Xastafsika sedimentary East sliore of

Hudson I :i\
L«rge elongated lense* of pyrite and quart* in Near M issinai- 

Keewatin whists . . . hi, (hit.
Pyrite associated with inm on-. .See under iron. Helen iron

mine, (hit.
Aurifemus mispi- kel accimmunicd by pyrite and 

ehaleopyrile : ml forming large and'small bodies Net lake, near 
in Keewaliv schists, in gneisses, etc., of Has- Lake Timag- 
tings-tirenv Ik' scries. ... ami.

Ih'ismits of mi -piekel Sir under pild-arwnic Dili un. (hit. 
Sinaltite. etc., i i silver veins. See under silver Cubait, (hit.

Sulphur.
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TAHI LATKI» DESCRIPTION ok SOME ok THE CHIEI MINI UM. 
DEPOSIT* ok THE LAIRKNTIAN PI.ATEAC Kl iloN

l ( Uni in uitl )

ELEMENT ChaHACTEK AXI) MollE UK <k( I HHEN«K
»* Mineh- <ir lNtnwr Examcuc.
AL rioUOHT.

< 'uhalt. . . .
Mini.

Graphite. .

('oruiulmn

Feldspar 

Tale. .

I uhaltitc. vie., in silver wins Sti under silver Colmli. Out
Mttseuvite in pegmatite dikes liuck ing hum

dist riel, tjue
l,lilugu|iiie. poiiiiiiunly accompanied l»y a|mtite, in

veins of culcitc. pyroxene, etv., rutting rocks of Eastern Onta- 
t lie Hastings-t irenvilli'series . rio.

In plates disseminated through hands of gneiss. 
quartzite, etc., of Hastings-tirenville series, 
usually near intrusive granites (iraphite in 11 u ck ingha in 
veins in granitic mrks. or in irregular de|sisils district, (Jut*, 
in crystalline limestone

Richly ilissemiiiatnl in Various alkali syenites.
anorthosite, etc., cutting members of the Has- Renirew eo„ 
tings-(irenville series (hit.

Asawiateil with |ihk»gopite Sn under mica
Coarse |w*gmalite (like* cutting pre-<'amhriaii Frontenac co., 

gneissi's, etc. . . ( hit.
In ser|H‘iitines associate<| with Hastings-(irenville Hastings co..

•

l'Hlii Hit s AM) SI.MI-I'HM lilt s HTOMvS.

Though it cun scarcely he said that there in, aa vet. any 
established source of precious or semi-precious atones in the 
Laurentian Mateau region, yet many lieautiful minerals have 
I teen fourni in various localities. There is even a possibility that 
diamonds may eventually lie (Uncovered somewhere in the northern 
region, for in the glacial drift of Wisconsin, small i" aids up 
to a few carats in size have lieen fourni, and it has I wen contended 
that these have Iwen transported hy ice during the glacial period 
from some point in the Laurentian region in the neighbourhood 
of Hudson bay.

Admirable s|>ccimens of the feldspar lahradorite have Iwen re 
covered from the anorthosite masses on the east coast of Labrador. 
The mineral shows a brilliant play of colours ami has Iwen used 
in jewellery. Lahradorite showing many of the qualities of the 
mineral of the original locality, has lieen fourni at various point* 
in a numlwr of the large anorthosite bodies occurring all the way 
from Wisconsin to Hudson strait.

5
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The pegmatite dikes so common throughout the Laurentian 
plateau often hold splendidly developed crystals of various miner
als, such as tourmaline, idoerase, apatite, lireo#, etc. Many such 
liM-alities are known in the districts I ordering the lower Ottawa, 
also in eastern Ontario, ami. doubtless, these crystals eventually 
will lie found in many other district a. Gamete of gem quality 
have lieen recovered from (’harlevoix county, (jueliec. Blue 
sodalite from the nepheline syenit *s of eastern Ontario is used as 
an ornamental stone, as is also jierthite and other varieties of 
feldspar.

GOLD.

The known occurrences of gold within the Laurentian plateau 
an* almost entirely confined to the southern border of the region 
in Ontario. There is. however, every reason to believe that 
eventually, as prospecting progresses, the mineral will lie fourni 
throughout the pre-Cambrian region. Amongst the various gold- 
bearing districts of Ontario may lie mentioned the eastern Ontario 
region in Hastings and neighbouring counties, Larder lake, Parry 
Sound, Wamipitei lake, the district north of Lake Huron. Michi- 
picoten. Shebandowan lake. Sturgeon lake, and Lake of the 
Woods.

Though gold has lieen found and worked at many points in 
Ontario, from the Lake of the Woods on the west to the Hastings 
district in the east. a distance of roughly (V>0 miles, yet in spite 
of often highly promising showings no permanent gold industry 
has yet lieen established. First discovered in 1XM>, in Hastings 
county, the annual n of gold rose to a maximum in 1K99,
when 27..IN ounces were recovered, but in 1907 the amount was 
only 3,810 ounces.

In eastern Ontario the auriferous deposits appear to be con
fined to a licit of varying width and about seventy miles long, ex
tending through Peterborough. Hastings, Addington, Frontenac, 
and into Lanark county. This region is occupied by crystalline 
limestones, various types of schists, and I mm lies of dark basic rocks, 
all commonly gmu|ied as the Hastings-Grenville series, and cut 
by iMidies of granite. The gold deposits occur in the older rocks, 
generally near granite intrusions and along lines of fissures con
taining quarts veins or lenses, and, commonly, with abundantly 
associated mispiekel, sometimes mined for arsenic.

3890
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The Deloro mine, near the village of that name, in Hastings 
county, is situated on an area of schists, sometimes dolomitic, 
and quartzites cut hv granitic dikes and surrounding a central 
mass of intrusive granite. The ore occurs in a series of quart* 
veins lying parallel to the foliation of the schist, and also 
cutting the granit1' dikes. The veins consist of a series of lenses 
lying along fissures and connected by cracks. The quarts veins 
sometimes carry considerable dolomite, mispickel, lesser amounts 
of iron pyrites, at times ehaleopyrite or fluorite, and fits* gold. < hit- 
vein that may l>e considered a typical example is 7 to 10 
feet wi<le, and dips at an angle of 30®. It consists largely of 
quartz, with mispickel and some dolomite. The mispickel is 
sometimes coarsely crystalline, with gold adhering to the faces, 
but more commonly is fine anti compact, and the associated gold 
invisible. The mine is worked both for arsenic anti gold; assays 
of the tire have yielded $30 of gold to the ton. while several analyses 
of the mispickel showed that it carried gold at the rate of from 
$300 to $3.000 per ton.

At another locality in the eastern region, at the Star of the 
Hast mine, in Frontenac county, two veins, about twenty yards 
apart, lie in crystalline limestone. Kach vein consists of isolated 
but nearly touching lenticular masses of quartz. 0" to 24" 
wide, and lying towards the centre of an altered zone N to 10 
feet wide. With the auriferous quartz occurs pyrite, magnetite, 
calcite. a little galena, etc.

At the Belmont mine, in the county of Peterborough, a series 
of g<dd-liearing veins lie in a body of gabbro cut by a large numlier 
of ramifying granitic dikes, varying in width from merely a thread 
to several inches. In the neighbourhood of the gold-liearing 
quartz veins, the gabbro, sometimes over a zone fifty feet wide, 
has lieen altered to a chlorite schist carrying introduced quartz, 
calcite, and feldspar.

The gold occurs in a free state in lenses of quartz lying along 
fissures towards the centre of the zone of chlorite schist. The 
precious metal is also found in numerous quartz stringers in the 
whist, and in the iron pyrites with which the rock is impregnated. 
The larger ore bodies occur at the intersections of two or more 
fissures. Mispickel, though so characteristic of the eastern gold 
l>clt in general, is not present, (ialena and ehaleopyrite occur, 
but apparently only towards the surface. Pyrrhotite is present
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ami carries gold. hui not so alnindantl) a* the pyrite for 
while on<‘ apecimen of pyrrhotite carried only SI i of golil to the 
ton. an assay of a mixed speriiiKMi of pyrite and quartz yielded 
gold at tlie rate of from five to six ounce* |**r ton.

In the Larder Lake district, some distanee northeast of 
Lake Timiskaming, many sjieeimens of quartz carrying visible 
gold have been fourni. The l**st showings seem localized in a 
band of schistose rock, possibly representing an altered impure 
dolomite or limestone. This band, cut by pegmatite and porphyry 
dik'-s. is seamed with quartz stringers, sometimes with gold 
values, ami carrying pyrite, chulcnpyritc, and a few s|>ecks of 
galena. The quartz stringers are usually only a few inches wide. 
One vein carrying fits* golil, and several feet wide, yielded gold 
at the rate of about ** per ton in a mill test of l.titltl pounds of

(ioid discoveries have also been made farther north, on the 
shores of Lake Abitibi. On an island in lower Abitibi lake there 
has been found, cutting a diabase, a vein of auriferous quart* 
varying from a lew inches to four feet in width. The quarts 
carries frit* gold, frequently visible, iron pyrites, a little copper 
pyrites, ami some zinc blende.

Along the Queliec side of up|ier Abitibi lake, the Keewatin 
schists are cut by a nunilier of fine-grained, acid dikes, varying 
in width from a few inches to fifteen feet or more. The dikes 
have lieen shattered, and the resulting cracks, mostly pursuing 
transverse courses, filled with quartz. The dikes are impregnated 
with iron pyrites, apparently gold-1 tearing.

The only auriferous alluvial deposits in Ontario that have 
attracted any considerable amount of attention are those of the 
Vermilion river, not far from Sudbury. The auriferous gravels 
t lie re apparently lie at the surface, and the small amount of gold 
in them is in a very fine state, though increasing in coarseness 
when traced northwards.

Prospects and partially developed gold mines occur in the 
district immediately north of Lake Huron, and at various points 
on the Lake Superior shore. The Shakespeare mine, one of the 
few mines at present producing gold, is situated near Webbwood, 
not far from Lake Huron. The ore is iron pyrites and ehalcopv- 
rite, carrying free gold, in quartz. In the Michipicoten district, 
in certain areas, the Keewatin schists are cut by swarms of veins
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and stringers of quart/, sometimes carrying free gold in visible 
quantities, but often quite barren.

In western Ontario, over a wide area extending westward 
from near the liead of Lake Superior to Lake of the Woods, and 
northward from the International Boundary to Sturgeon lake, 
are many gold pros|tects and mines. Some of the mines have 
I teen extensively worked, ami amongst these the St. Anthony, 
seventy-live miles north of Ignace, and the Laurentian, some 
twenty miles south of W ai «goon, together with the Shakespeare 
mine of the Lake Huron district, were the chief producers in 
BMI7, in Ontario.

The mines of western Ontario embrace a nundier of classes, 
but are all situated in Keewaliu rocks or in intrusive granites 
and gneisses. At one locality, a band of tine grained gneiss, 
half a mile wide and several miles long, contains pyrite, rather 
sparingly disseminated, and is auriferous throughout, the amount 
of gold varying from a mere trace to 50 cents a ton In other 
localities granitic or gneissic rocks are, along shattered zones, 
sometimes several hundred feet wide, seamed with gold-lwaring 
quarts veins.

Development work in the Sultana mine, about seven miles 
north of Kenora, and at present unworked, reached a depth of 
000feet. The deposit consists of a series of large lenses of quartz, 
sometimes twenty feet or more thick, lying in gneiss. The lenses are 
surrounded by lit otite schist, itself sometimes auriferous. The 
quartz carries free gold, sometimes visible, and entirely apart 
from the iron pyrites also present.

Other ty|K*s of deposits consist of parallel quartz veins in 
Keewatin schists impregnated with pyrite. In a numlier of 
instances fine-grained, acid dikes, traversed by quartz fissures, 
have proved to contain gold. The granites and gneisses of the 
region are sometimes traversed by clean-cut quartz veins carrying 
free gold.

Throughout the region the gold, or a high (terrentage of it, 
is generally free milling, and with it iron pyrites always occurs. 
Vyrrhotite is commonly present, though it seldom carries gold. 
Copper pyrites is nearly universal, and in some cases its presence 
is associated with the occurrence of high gold values, (ialena 
occurs sparingly at very many points. Zinc blende, when pres
ent, always seems to l»e associated with the richest gold ore.
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Native copier in comparatively common. iad native nil ver lui* 
Urn found, Bismut limite in abundant in one win ; miapickel 
i* l*ut rarely found. One vein in Mims township carried some 
mIvanité, and another vein, in the Lake of the Woods district, 
contained hessite.

PLATINUM.

Native platinum has l>een reported to occur in gold-bearing 
<|uarts veins in the Lake of the Woods district. In the Sudbury 
nickel-copper ores, platinum is present in the mineral sperry lite, 
that apparently is largely, if not solely, associated with the chal- 
copyrite. In IWNi the value of the platinum, with palladium and 
associated elements, recovered from the Sudbury ores, amounted 
to S.5.Ü52.

COHNS*.

M«»st of the copper won in the Laurentian plateau comes 
from the nickel-copper mines of Sudbury, that an* dearrilied under 
the heading of nickel. In l!M)7 these mines produced slightly 
over 14,000.000 pound* of cop|ier, while the production of the 
other working mines of the region amounted to alaiut .'(00 tons. 
1 he latter mines are situated in the district Inirdering the north 
shore of Lake Huron.

Outside of Ontario important deposits of sulphide copjier 
ores have so far been found at only a comparatively few localities 
in the Lauren tian region. Native cop|ier has l>een deaerilied by 
explorers as occurring on the Coppermine river, flowing into the 
An tic west of Hudson bay. The copper-1 tearing rocks of this 
northern region perhajts correspond to the Keweenaw an of the 
Lake Superior district.

In Ontario, the occurrence of copper ores at different local
ities alwiut the shores of Lake Sujierior was known from a very 
early date, about 17(>7. Native copper has lieen found in 
the diabases, probably of Keweenawan age, on the Lake Superior 
shores not far north of Sault Ste. Marie.

Copper ores are widely displayed through the district border
ing the north shore of Lake Huron, and at Bruce mines mining 
commenced as early as 1N4<i. The Bruce and Wellington mines 
in this neighbourhood produced, during the period from 1S5K to 
1*7*. over 8,000 tons of copper, but are now idle. These mines
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are situated, in each ease, on u pair of <'lowly parallel wins nit- 
ting uralitir diabase that is intrusiw in the sedimentary rocks 
of this, the original Hurtmian area. The wins, with widths vary
ing from a few feet to twenty feet or mow, have l**m traced for 
a length of over a mile ami a half. They consist of » gangue of 
quarts, in places with much dolomite, t arrying copper sulphides, 
chiefly chalcopyrite, hut with much hornite, es|ierially towards 
the surface. A numlier of other copper-ltearing veins of some
what similar composition, and often of considérai>lr dimensions, 
have been found at many points in the district north of Lake 
Huron, sometimes cutting diabase, sometimes cutting sedimen
tary l>eds. Chalrocite occur* on the Mississagi river.

In the Parry Sound district a numlier of discoveries of cop|»er 
oe have been made At a point about two miles east of Parry 
Sound a schistose diorite is more or less charged with hornite, 
chalcoeite, and chalcopyrite, over a zone about 1,000 feet long 
and 250 feet to 4410 feet wide. In places the ore is associated 
with stringers of quartz, but in general it occurs in bunches or 
pockets through the impregnated rock. At another locality in 
the same district, about eight miles south of Parry Sound, a gar
net iferous gneiss is impregnated with cop|ier and iron sulphides, 
over a band about 1,000 feet long and 30 to 75 feet wide.

SILVER.

The known occurrences of silver ores in the Laurentiun 
plateau are almost entirely confined to Ontario. As early as 
|K4ti veins earning this metal were found on the shores of Lake 
Superior, in the district about Port Arthur, but at that time, 
copper, rather than silver, was the metal sought, and it was not 
until 1806 that silver liegan to lie actively prospected for. From 
this time onwards, until 1003, the Port Arthur district produced 
silver, but in the latter year the production had dwindled to 
Hi,OHS ounces, and the last mine dosed down. In the same year, 
1003, the silver-liearing veins of Cobalt, lying about 100 miles 
northeast of Hudbury, were found, and in 1004 over 200,000 
ounces of silver were recovered, while in 1007 the production had 
risen to slightly over 6,000.000 ounces, extracted from 14,788 tons 
of ore. This camp, at the same time, controls the world's mar
ket for cobalt.
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The silver mines of the district in tlie neighl>ourh<M>d of 
Port Arthur, while no longer actively worked, were at one time 
the centres of much activity. The ore-1 tearing veins, in general, 
trcupy distinct lines of faulting or Assuring in the sedimentary 
Animikie lieds. and cross the associated dikes and sills of diabase. 
The gangue of the veins is largely ealeiteor dolomite, and harite, 
with a varying amount of quartz. The relative proportions of 
these minerals vary widely, and sometimes much fluorite is 
present. The veins fluctuate in width, more es|>ecinlly in the 
sedimentary rocks, where they often pinch out or seem to dis- 
appear, though, when searched tor, they ait* generally found to 
continue downwards.

Through the gangue occur various sulphides, zinc blende, 
galena, iron and cop|ier pyrites, with silver both as argentite and 
in a native state. These minerals are usually irregularly dis
tributed; sometimes they are very plentiful along streaks, or in 

es, while long stretches of vein matter are often free from
them.

The most famous silver mine of the Lake Superior region 
was known as the Silver Islet, and was found on an island, some 
'.Ml feet square, lying near Thunder cape The ore-1 tearing veins 
of carbonates and quartz traversed a large dike of diabase, cutting 
it along a fault plane. Only where the vein traversed the diabase 
did it carry silver; elsewhere, In-sides gangue material, it bore 
only sparingly disseminated galena. The Silver Islet vein varied 
in width from one foot to twenty feet or more, and held various 
compounds of nickel and eopjier, arsenical and antimonial ores 
of silver, as well as the more ordinary minerals of the other veins 
of the district. The distribution of the native silver and silver 
minerals was irregular; sometimes they formed large masses, and 
in one instance, such a body was over five f<*et wide and sixty 
feet, or more, deep. When the mine was abandoned in 1KK4, 
work had lieen carried on to a depth of 1,1(10 feet, and it is esti
mated that #8,250,1*10 of silver had lieen extracted.

The phenomenal silver district of Cobalt was discovered in 
1908, during the progress of railway construction. Most of the 
veins lie in slightly inclined, lower Huronian greywaekes or slates, 
and conglomerates, but they also occur in the sill-like bodies of 
intrusive diabase, and at times in nearby Keewatin schists. The 
veins generally occupy clean-cut, nearly vertical fissures, but

0
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Larose Mine, Cobalt, Ont.
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Vein in La rose Mine, Cobalt, Ont.
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their courses are often quite irregular, the vein»» splitting. eoalea- 
ring. or dividing into a series of stringers routined to a narrow 
zone. The gangue is largely of ealeite carrying native silver, 
urgentite, and other silver compounds: smaltite, nircolite. co- 
baltite, native bismuth, etc. The native silver orcum in a variety 
of forms, sometimes in large flakes or sheets a foot or more in 
diameter. In places the silver is intricately mixed with tlie 
various mineral compounds of cobalt, nickel, and arsenic In 
some cases the veins are almost void of silver, and are mined for 
their cobalt contents alone. The veins are sometimes quite long, 
as in the case of the main vein of the La Rose mine, which has 
been traced for more than UMNl feet: usually they ate quite nar
row, a vein one foot wide being relatively quite gigantic. From 
one vein on the Tretliewey, in an open-cut about Ml feet long 
and 25 feet deep, ore to the approximate value of *200,000 was 
extracted from a vein never more than H" wide.

Besides tlie original Cobalt district, other silver-liearing 
camps have Issui found in South Lorrain and at a number of 
points in the region to the westward, as in James township, at 
Bloom lake, and (iowganda lake. In some of these localities, 
U'sides the more ordinary ealeite veins, others of a different char
acter have lieen discovered. These are of the nature of aplite 
dikes, often containing much ealeite. and carrying. Iienides silver 
and various arsenides and sulphides, considerable quantities of 
galena and hematite.

LEAD.

Veins carrying galena and other sulphides occur on the north 
shore of Lake Hujierior. where, at one time, they were worked. 
Within recent years mining has lieen conducted on certain lead 
properties in eastern Ontario, in the licit of Hastings-Grenville 
rocks. In the case of one of these mines the Hollandia mine, 
near Bannockburn, Hastings county the country rock is a fine
grained mica schist. The lead occurs in a nearly vertical fissure 
with well-defined walls, and traceable for over 1.000 feet. Where 
worked the vein varies in thickness lietween two feet and seven 
feet; but in places is filled with country rock or divides into 
numerous veinlets. It consists of ealeite carrying galena in par
ticles ranging in size from minute grains to others more than a 
foot in diameter. Some marcasite and siderite is present, and 
occasional grains of zinc blende, pyrite, etc.
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ZiiH- I•ItMnle usually an-ompanied l»v galena, occurs in work- 
»Me «lv|Nisiift at u K-r of pants in Quel**' hii<1 Ontario. The 
Olden or Uirlianlson mine, in Irontenœ county, has l***n worked 
in went year*. Tlie ore eoiisists of a mixture of sine blende 
and argentiferous galena. Tlie deposit is irregular, and meurs 
in a I wild of erystatiine limestone of the Hastings-t in-nville group. 
Some work lias lieen done on zinc deposits at Calumet.

Zinc Mende lias I men mined at several pointa in the neigh- 
ImiuHhmmI of |{o»|M»rt. on tlie north shore of Lake Superior. At 
the Zenith mine tlie ore eon-ists of irn-gular I* she* of sphalerite 
with associated copper and iron pyrites. lying in greenstone*. 
At one point a surface of solid ore JO feet X lft feet was expose•<!. 
The ore apparently oeeur* in irregular, lenticular InnIh-s. varying 
in size and lying along the strike of tlie foliation of the enclosing 
rock, présumai>h Is-longing to tlie Krewatin.

NHKF.L.

Though nickel occurs with the silver ores of tlie Cohalt dis
trict. tlie mines, as a rule, an* not paid for tlie nickel contents of 
the ores. The greater part of the production of tlie metal in 
Canada is derived from the Sudhun niekel-eop|ier ores In It* 17 
the amount of Sudhury on* smelted was :t,V.f.07ti tons, containing 
HMiOJ tons of nickel and 7,0U.'i tons of cop|**r. while considéra Me 
amounts of gold, platinum, and palladium wen* also recovered.

The Sudhury depisits were first noticed in IKÔO. hut did not 
attract attention until l**.‘l. during tin* |**nod of construction of 
the Canadian I'acific railway, and a year later a railway cutting 
was made through tlie small hill on w e Murray mine was
afterwards located. I hiring the first few years the de|sisits wen- 
exploited for tlieir copper contents alone, and not until issti was 
the presence of nickel determined and the true value of «lie ores 
made known. Tlie Sudhury mines, ami those of New Caledonia, 
now practically supply tin- whole of tlie nickel produced in tlie 
world.

Tlie Sudhury on* deposits, consisting largely of pyrrliotite 
and ehalcopyrite, form pan of the edge of a great eruptive sheet 
of norite grading into micro|W‘gniatite. and having a length of
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thirty-nix miles, with a breadth of sixteen miles. This large igneous 
I sidy, with an estimated thickness of a mile and a quarter, rests in 
a synclinal basin on upturned Huronian and knew at in strata, 
(tenet rated by granitic, gneissic. and basic igneous lashes. T la
vent ral part of tlie norite-micropegmatite body is covered by an 
often, synclinal basin of stratified rocks, agglomerates, tuffs, shales, 
and sandstones, so that the ore-1 tearing norite outcrops as an 
irregular, oval band, varying in width from a little over half 
a mile to slightly more than four miles.

Around the inner margin of the ore-1 tearing, igneous rock, 
that is. along the upper portion of the sheet-like body, tin* rock 
is of an acid type, micropegmatite. I'ussing outwards, the micro- 
|tegmatite is found to gradually change to norite, while alstut 
the outer margin, at the lower part of the body, occur tlte ore 
I todies. There is a complete, though sometimes rat lier quick 
gradation from norite to ore. so that in places the rock might lie 
termed * pyrrhotite norite. While t lie re seems to lie very little 
doubt that the ore Isslies are primarily of igneous origin, directly 
derived by some process of segregation from tlte norite I tody, 
there is also evidence, at various places, of tin- former action of 
a more or less active process of redistribution and concentration 
of the metallic minerals.

The ore Isslies occur only at the outer margin and in offsets 
of the eruptive body, and for miles along the edge there is no 
inqstrtaiit break in the rusty band marking the presence of sul
phides. The presence of tlte gossan does not. however, always 
indicate the presence of ore deposits of workable si»-, for, in 
general, the ore Isslies are confined to parts along the edge where 
tlte norite projects outwards, either bay-like, or as a narrow, some
times discontinuous, offset or dike.

The ore Isslies in places reach an enormous sise; the Creighton 
ore I tody, for instance, situated on a bay-like projection, forms 
a mass that, towards tlte surface, measured roughly ISO feet by 
200 feet, and was proved by drilling to extend for at least 400 
feet Iteneath tlte surface. The de|stsits are usually sharply de
fined against the outer edge, except where faulting, etc., may 
have taken place, but on tlte inner side they gradually change to 
norite.

The second class of deposits, those formed along offshoots 
from the main norite mass, may lie exemplified by the body of the 

ta
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< opjier ( lift mint*. In this mine nil ore body. irregularly oval 
in cross-xxtion. has l>een follows I downwards for over 1,000 feet, 
xx it h an ax «-rage width of .iO feet to 00 Sert, and a length of 7.» feet 
to J00 feet.

1 he ores consist of pyrrhotite and chaleopvrite, and though 
the eo|f|H'r sulphide is almost invariably present, and usually in 
considéra hie amounts, tlie pyrrhotite decidedly pmlomiiiates. 
The two sulphides, as a rule, ait- commingled in spots, " es, 
or threads, and sometimes the iron sulphide is comparatively 
free from chaleopvrite. The nickel of the ores is mainly, if not 
solely, contained in the mineral pentlaiidite, that is usually very 
finely and evenly distributed. Pyrite is :d>o present, and much 
of it is niekeliferoua. A varying amount of gangue, usuallv of 
the mineral constituents of the norites, is always pit-sent.

1HOX.

The occurrence of iron ores in the Laurentian region has long 
known. The hog iron ores in the neighhourhood of Three 

Hivers, on the lower St. Lawrence, in part situated in the l.au- 
ivntian region, in part on the plains of the St. Lawrence lowlands, 
were reported on as early as MINI. The smelting of tltese ores 
commenced in 1783, and has continued until the present day. about 
11 .(MM) tons of ore being mined and smelted in PM)s. Some of 
these hog ore deposits, as in the case of that at Lac à la Tortue, 
grow so rapidly that they form a practically continuous supply

In Ontario, the earliest efforts at mining and smelting of iron 
ores seems to have lieen in INI Mi, in U-eds county. Later, in IN JO. 
an attempt was at Marmora. Hastings county, to treat the 
iron ores district, and from that time onwards the smelt
ing and mining of the ores of Hastings and the more easterly 
counties of eastern Ontario, has Ix-en intermittently pursued. 
The first successful furnace was at Normandale, which smelted 
the hog ores of Norfolk county, and for a time supplied the On
tario Great Lakes trade. In Inter years, modern blast furnace 
plants have been erected at a number of points through the 
Province of Ontario, while iron ores have Iw-en discovered in dis
tricts scattered over the whole of the pre-Cambrian area of the 
Province. The amount of Ontario ore and none save the bog
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ores air ntixx productnt elsewhere in thv Laurentian |ilalvau 
raised and shipped in P.MI7. amounted tu JUÛ.JVô tuns, uf whivli 
three-quarters was derived from the Helen mine. Miehipieuteu 
distriet.

The iron ores of the l.aurentian plateau oeeur at ;i nuiulier 
of horizons, hut the deposits have been found chiefly in the liettei 
known part of the region eoiitained in the Province of Ontario 
Iron ores are widely displayed in the Keexvatin, and are present 
at many points in the dist riet s underlain by the Hastings-( iren- 
ville group of eastern Ontario, and tin- adjoining dist Hits of 
Queliee. The Animikie, or up|>er Hunmian. of the Pint Arthur 
district, contains iron ores, and the same is true of the Nastapoka 
formation, the pmhahle equivalent of the Animikie in the ITiiiava 
|M*ninsula. Titaniferous iron ores also occur associated with the 
anorthosite masses of tjueliec. and probably these Imdies are the 
source of the immense quantities of tit anile'- i- iron sands found 
along the lower St Lawrence and the rivers trihutarx to it on 
tlie north.

The great iron ore deposits of the Lake Superior iron district, 
south of the lake, occur in the iron ore formation at points where 
the iron has lieeome concentrated by secondary action into large 
masses of comparatively pure ore. sometimes exposed on the sur
face. sometimes only revealed lielow the bunded jaspilite b\ 
drilling. The iron ore formation occurs in the Keexvatin. lower 
and upper Him mian, in these great ranges.

Bodies of iron ore have I teen discovered in the widespread 
Keexvatin, west, north, and east of Lake Superior An esjieeiallx 
characteristic ty|h* is that of the jaspilites as found about Lake 
Nipigon, and farther east in the district about Lake Timagami 
These deposits, frequently spoken of as the Iron formation, form 
narrow bands often several miles long, lying in and surrounded 
by various schists and greenstones penetrated by granitic and 
igneous bodies. The Iron formation is highly siliceous, often 
banded grey, brown, and dark from the presence of magnetite, 
and, to a lesser extent, hematite. At times streaks, lines or 
wider bands are largely of iron ore. The deposits such as these 
have generally ls*en regarded as having had a sedimentary otigin.

Another type of iron ore occurring in the Keewatin in Ontario 
is represented in the Atikokan range, about I2K miles west of 
Port Arthur. At this locality, enclosed in a belt of chlorite schists.
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an* three nearly vert irai bands of magnetite, respectively 40 fwt, 
10 feet, and 10 fut whle. Tlie ham U lie parallel with one saut lier
within a breadth of less than JôO feet. Considérai>le iron pyrites 
occurs with the magnetite, enough to nee<-ssitate the masting of 
the ore.

The Iron formation of the Moose Mount ainr ange, about twenty- 
live miles north of Stulhury, is also closely associated with various 
types of Keewatin schists, and is, in places, rut by granites. The 
Iron formation consist g of magnetite ores usually in 1er handed with 
siliceous material, including cherts and |4iascs resembling grpy- 
wacke. 'The richer ore occurs in irregular bodies, often of con
siderable size and comparatively free from quartz, though fre
quently containing hornblende and epidote; while in places com
plete gradations exist 1s t ween masses of magnetite and of horn
blende. The Atikokan and Moose Mountain ores have lieen referred 
to the pegmatite type, and are supposed to have been brought 
to or near the surface in magmas and extruded from them much 
as in the case of pegmatite dikes. The handed material probably 
belongs to the so-called iron ore formation.

The deposit of the Helen mine in the Miehipieoten district, 
the largest iron ore deposit worked in Ontario, has Is-en descrilied 
as having had an aqueous origin, possibly lieing of the nature of 
a chemical precipitate. A large amount of iron pyrites is asso
ciated with the ore.

The ore body lies towards one end of a strip of the Helen 
iron formation, about one and three-quarters mile long by a thou
sand feet wide. The band is surrounded by Keewatin schists, 
rising in hills on all sides but one. The Iron formation, supposed 
to be lying in a closely folded syncline, consists on one side of 
a banded siliceous rock containing siderite and magnetite, and 
on the other, of impure siliceous siderite containing pyrite in 
small crystals, grains, and masses.

The ore body lies in or on the band of impure carbonate, 
and consists chiefly of hematite and Kmonite in a porous con
cretionary-like state, and much pyrites usually segregated in 
distinct, sharply-defined bodies. At first the iron sulphide oc
curred in isolated, irregular masses of all sizes, up to some con
taining several hundred tons or more of pyrite in a finely granular 
state, mixed with quartz and behaving like unconsolidated sand. 
Hut as the workings have deepened, the iron pyrites, always
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occurring in the same state. has lieen found to greatly increase 
in volume, so that of a horizontal section of the ImhIv about one- 
half is iron sulphide.

Throughout eastern Ontario and adjoining portions of (pie- 
liec, in the districts in which the Hast ings-tiren ville sews <s‘eurs. 
are numerous deposits of magnetite. Many of these have lieen 
worked for years, and some are being mined at the present time. 
The deposits, though usually irregular in shape and distribution, 
are often of eotisii 1er able size. In one instance, at the Mayo mine, 
Hastings countv. the on* has ls**n worked front an o|ies pit l.HN) 
f<H‘t long by 2'JO feet broad. while a drill hole was sunk 111) feet 
without passing out of ore.

In many eases the ore holies lie along the contact of crys
talline limestone ami granitic or other igneous bodies At times 
considerable pyrite is present, necessitating the cobbing of the 
ore. The general conclusion is that the ores are of contact meta- 
morphie origin. <Itlier iron ore deposits of the Hn-tings-tircnviHc 
districts lie within bodies of basic igneous rocks, ate character
istically irregular in their occurrence, and doubtless are of direct 
igneous origin. Somewhat reluted in t\|ie are tin- masses of 
highly titaniferous magnetites so often a»ociated with the various 
anorthosite Isidies occurring throughout the eastern part of the 
Laurentian plateau. In size these titaniferous on* bodies van 
widely. sometimes reaching large dimensions.

The gently dipping lieds of the Animikie. in the Port Arthur 
region, sometimes contain iron ores probably of sedimentary origin. 
At Loon lake, about twenty-six miles east of Port Arthur, the form
ation contains two iron-1 tearing horizons separated by a zone of dark 
slates. The tipper of the iron horizons is 200 feet to 2ft) feet 
thick, and is composed of chert y iron carbonate. A common 
phase of this horizon is a banded rock composed of alternating 
layers of iron oxide or partly altered carls mates, and cherts of 
various shades and colour. The lower iron horizon, between ft) 
feet and 00 feet thick, is distinguished from the upper by the 
presence of small granules embedded in carbonate material or 
in u greenish or dark greyish matrix. In places the rock is re
placed by hematite and limonite, thus giving rise to ore bodies.

The Nastapoka group, found along the east coast of Hudson 
bay, is composed of usually gently flipping lieds of sedimentary 
rocks several thousands of feet thick. Towards the middle of the
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series. and v\|Hwt*U at many |H>ints, ait* siliceous. iron-l>earing 
Iwds; the ii|»|M*r of these lieds. in places, hold ankerite or varions 
«•a H h mates, while tin* lower ones ait- handed and eoin|Nwitl of 
layers of n*<l and grey quartz impregnated with ami alternating 
with seams and layers of magnetite and hematite. I todies of low 
grade ores, resembling these and associated with similar strata, 
occur towards the centre of the I'ngava peninsula, and |a*rhaps 
west of Hudson bay. about < ireat Bear and ( in*at Slave lakes.

HVI.I'HVK.

The mining of iron pyrites for the production of sulphuric 
arid is hemming an industry of increasing importance in Ontario. 
I till ing 11MI7. over 15,000 tons of pyrites were raised from various 
deposits in eastern Ontario, at the Helen iron mine, at .lames lake 
in the district of Xipissing, ami from several dc|»osits in western 
Ontario.

In eastern Ontario the sulphides generally occur in leu-c like 
bodies, often in schist> or gneisses, or within basic igneous bodies, 
or along their contacts with older strata. The occurrence of the 
iron pyrites at the Helen mine has already Is-en referred to under 
the heading of iron. Near Missinaibi, large deposits, perltap' the 
largest known in Ontario, lit* in Keewatin schists. The I todies 
consist of pyrite, often with considerable quartz, and in shape 
are generally elongated, with widths varying from a few feet to 
250 feet. A numlter of pyrite deposits of notable size occur 
in the Keewatin rocks of western Ontario, and there, as elsewhere 
in the Province, often occur in the neighbourhood of iron ore 
dept >sits.

ahkiAlt .

In 1907. in Ontario. d4S| tons of arsenic were produced, 
mostly from the ores of the Cobalt district, but some also from 
the mispiekel ores of the Deloro mine in eastern Ontario, already 
described under the heading of gold. Mispiekel deposits occur 
at a number of points in eastern Ontario, and elsewhere in the 
Province, as at the Big I fan mine on Net lake, near Lake Timagaini. 
At this place, the mispiekel is gold-l>earing, and is accompanied by 
pyrite and ehalcopyrite. The ore occurs in nearly solid bodies, 
distributed through Keewatin schists over a zone perhaps a third 
of a mile long, and varying in width up to a hundred yards.
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('«•liait is «ihtaim*d fn>m tin* Col mit silver ores; but figures 
for tin* amount of the element recovered an* not availabliv The 
mines reçoive hut little compensation for the metal, ex«*cpt when 
sorted to bring the cobalt content up to a certain grade, and. 
imleed, the actual eolmlt contents of the on*s pm«luie«l in 11107 
was much above the world’s annual consumption.

Ml« A.

The known workable de|M>sits of mica in the Laurentian 
plateau are largely <*oiilined to three «listriet- in eastern Ontario, 
and the neighbouring portion* of < juelee. In Quels-c, one con- 
si«lerabl«* district lies north of the Ottawa riv«*r, along the lower 
portions of the Lièvre and Gatineau rivers. The remaining two 
«listriets aiv situated in Ontario, one about tin* lower Itideau 
lakes south ami west of 1‘erth. and the other extending from 
Sydenham to the vicinity of Sharbot lake. In 101 17 the amount 
of mica produced was about 775 tons.

Of the two varieties of mica that have l*ecn mined, muscovite 
and phl«»g«»pite. the latter is the one now chiefly pro«lurcd. The 
muscovite variety occurs entirely in jiegmatite dikes, such as tin* 
50 foot one at the Villeneuve mine twenty miles north of Buck
ingham, oil the lower Ottawa. Tin* mica often occurs in large 
masses, and one crystal from the above mine weighed 2*1 pi 
and measured across the face :I0W X 22". Another noted 
localit y for muscovite was the Maisonneuve mine, in Bert hier 
county. In these pegmatite «leposits the mica sometimes occurs 
in isolated crystals, or sometimes in accumulations near the walls 
of the «likes cutting the gneisses, etc., of the Grenville series and 
the associate I igneous bodies.

The phhigopite mica, commonly accompanied by apatite, 
lies in vein-like bodies lying parallel to the plane of foliation 
of the surrounding gneissie meks, or « these planes
transversely. Pyroxene and calcite form the gangue. The veins 
sometimes exhibit a banded or zonal structure, with hands «»f 
nearly pun* pyroxene, frequently accompanied by mica or apatite 
Sometimes the calcite gangue, with varying amounts of the other 
minerals, occupies nearly the whole vein, or may occur towards

0

90



liKOUMiU AL Ht'KVKV, CANADAKM)

thf mitral part, or at one side. The phlogopite frequently tonus 
large aggregates or crystals, at times occurring in |M*-kets, or fol
lowing the contact of the vein, or lying in or next a lone of ealette. 
The crystals of mica ami apatite sometimes attain colossal dimen
sions. In the mine near Sydenham crystals of mica up to V feet 
in diameter have lieen found. The country rock adjoining the 
vein is often pyroxenized. forming the so-calle<l pyroxenite rock 
characteristic of many of tlie occurrences.

URAIKITK.

Mining for graphite in Canada commenced in 1M7. near 
< irenville. and has since lieen pursued with a varying degree of 
success. In 1907, the production of graphite in Canada was all 
from districts occupied by the Hastings-(irenville series in eastern 
Ontario and adjoining portions of (Quebec, and amounted to about 
5H0 tons, while the production for KH)S was probably less than 
half this amount.

The most important graphite-iteming districts lie in the 
counties of Lai telle, Argenteuil. and Ottawa, in tjueliee; and in 
Ontario in the counties of Lanark, l*eeds, I'nmtenac, and Adding
ton. All these districts are situated within the region of the 
Hastings-!irenville series. The graphite deposits are largely 
confined to the bodies of crystalline limestone and associated 
quartzites and gneisses, the latter lieing often rusty weathering, 
silli inanité gneisses, (iraphite deposits have also I wen found 
within bodies of the various types of igneous ris ks that are so 
common throughout the region. In many eases it has lawn noticed 
that the graphite deposits are richer in the neighbourhood of such 
intrusive bodies.

The graphite occurs in three general ways, of which the first 
to lie mentioned is, from an economic standpoint, the most impor
tant. The mineral frequently occurs in small, scaly particles 
disseminated through bands or lieds of gneiss, quart site, etc. 
In such cases, the graphite is often largely confined to particular 
bands, layers or veins, varying in thickness from 1 foot to 
dO feet or more, and these bands alternate with others contain
ing comparatively little of the mineral. Such bands or layers 
of graphite-bearing rock, frequently carry ten to fifteen jier cent 
of the mineral, while the amount sometimes rises to thirty or forty 
per cent, and the rock may appear quite black.
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In tin* case of tli<‘ second class of deposits, the graphite 
occurs in a fibrous or laminated form, tilling veins that commonly 
are confined to igneous rocks or occur in their immediate vicinity. 
These veins aie usually narrow, irregular, and discontinuous, and 
vary in thickness from a mere thread to eighteen inches or more.

In the graphite deposits of the third class, the mineral forms 
numerous hut scattered, irregular, vein-like or lenticular masses 
of small size, usually lying in crystalline limestone. Sometimes 
the graphite occurs in small, spheroidal musses with a radiating 
structure, lying in limestone. It has also been found as a consti 
tuent of pegmatites cutting the ( Iren ville.

1.1» M I K AM) tJ\ PSVM.

Thin seams of lignite are found along some of the northern 
rivers, and I as Is of gypsum occur in the Devonian area lying 
within the l’aljeozoic basin south of Hudson and James bays.

eoHlNDVM.

Corundum was discovered in istMi, and since that time has 
been shown to occur at intervals over a belt about seventy-five 
miles long stretching through Haliburton, Hastings, and Renfrew 
counties, as well as in several isolated areas in the same region. 
The mineral is, in general, associated with various types of 
alkali syenites, nepheline syenites.corundum syenites,anorthosites, 
etc., that occur both in large and small bodies cutting memlwra 
of the Hastings-tireii ville series.

Corundum is now mined at several places, and in 1907, 
tons were produced. The Craig mine, in Renfrew county, is one 
of the chief producers. At this locality, the corundum occurs in a 
foliated, nepheline syenite. The mineral is scattered through 
layers varying in thickness from a few inches to more than twenty 
feet, with intervening barren bands. The corundum is irregularly 
distributed through the individual ore-bearing bands, in crystals 
of all sizes up to sixty n weight.

APAT1TK.

The apatite deposits of the districts bordering the lower 
Ottawa on the Queliec side were, at one time, actively mined;

25
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l»ut at pn*ent tin* industry has almost ceased, except a* a l»v 
product of tin* mica mines. TIm* apatite de|iosits in general an* 
associated with those of mica in tin* Maine districts, occurring 
under the same conditions and in the same veins, so that in some 
twee the duni|»s of the apatite mines have l**en work««d over for 
their mica contents, and mines formerly worked for apatite are 
now operated for mica.

FKLIWHAB.

In HN)7, potash feldspar, to the amount of 12.-I2H toils, was 
recovered in Frontenac county at several localities, from large 
coarse |M*gmatitc dikes cutting gneisses, etc. The pun* feldspar 
crystals may attain the dimensions of a small house, and the 
quart* grains, also pure, ten or more feet in diameter.

TALC.

Near Madoc, Hastings county, considerable defsisit* of talc 
associated with certain serpentine Isslies an* ls*ing worked, and 
in 1907 yielded 1,870 tons.

ni ii.dim; and ornamkn rai. stum s.

Throughout the Laurentian plateau an* numerous bodies 
of stone suitable for structural and ornamental pui-faise*. and 
quarries have lieen opened at many points in the southern part 
of the area. Massive igneous rocks, granites, syenites, diorites. 
anorthosites, etc., an* available for laith building and ornamental 
pur|*wes; w hile various kinds of marble, often handsomely marked 
with serpentine, etc., as well as beautiful blue sodalite, occur in 
central Ontario, and an* eminently suitable for ornamental pur-
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CHAPTER V.

THE ARCTIC ARCHIPELAGO

GKOUHiY.

The Arctic archi/uitufo, with an area of alaive 500.000 square 
mike, lies Iwtween the 125th meridian on the went, ami Baffin 
hay and Davis strait on the east. It extends north from the 
north side of Hudson hay and Hudson strait to s;$° X. latitude, 
a distance of about 1,500 miles, while along the 70th parallel 
it has a width of over 1,300 miles. The archipelago includes 
at least twenty islands having amas of over 500 square miles, of 
which. Baltin island, 211,000 square miles. Ellesmere island, 70.000 
square miles, and Victoria island. 74.000 square miles, ate the 
largest.

Though the interiors of the islands are virtually unknown, 
and even their coast lines imperfectly explored, yet their I>road 
physical and geological features have been fairly definitely deter
mined. In a general way, the elevated country' already descrilied 
as forming an eastern rim to the haurentian highlands is continued 
northward through the eastern Arctic islands. The eastern 
coast of Baffin island is generally high, the land rising quickly to 
elevations of 1,000 feet or more, after which the upward slope 
to the interior tableland is more gentle. In the south, the general 
elevation of the tableland ranges from 2.000 feet to 3.000 feet, 
while northward, it increases to about 5.000 feet, with hills rising 
|>erhaps 1,0JO or 2,000 feet higher. Still farther north the general 
elevation sinks to |>erhnps .1,000 feet, and so continues into 
North Devon and on into Ellesmere island, where, however, peaks 
sometimes rise as high as 5.000 feet.

The western portion of Baffin island has a general elevation 
of about 1,000 feet. In the islands lying west of Baffin island, 
and south of Barrow strait. Melville sound, and McClure strait, 
the same general elevation continues in the case of the more 
easterly islands, but sinks to 500 feet or less on Victoria island.
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It rises again in Hanks island, tin» most westerly of tlie Arctic 
islamls, to 1,000 feet, and there considérai tie areas have elevations 
of 3,000 feel or over. The islands lying north of Melville sound, 
t lie Harry and Sverdrup groups, are comparatively low, with gene
ral elevations in the interior of 1,000 feet or less, though tlie 
eastern nteniliers of the Sverdrup islands are high, like the adjoin
ing Kllesmere island.

The physical features of the Arctic islands are reflected in 
* he geology of the region. The elevated districts of the large 
eastern islands are largely underlain by pre-<’amitriait formations 
resembling those of the I'ngava |teninsula. H tv-4 ami triait strata 
occupy the greater part of Hallin island and extend northward, 
but not continuously, through North Devon and Kllesmere islands. 
Tlie lower, western |Ktrtion of Half in island and tlie islands to tlie 
west and northwest are floored with usually flat-lying or gently 
dipping Haheozoic measures, while tlie northward lying Sverdrup 
islands and portions of Kllesmere island are occupied by Mesozoic 
strata of the Triassie fieriod.

The northwestern (Million of Kaflin island, and the islands 
to the west, ineluding Victoria island and part of Hanks island, 
are occupied by Ordovician and Silurian strata, chiefly limestones 
and dolomites with, sometimes, sandstones and shales. The 
Ordovician measures are largely confined to Hudson strait, and 
the northern shores of Hudson bay, while the Silurian measures 
an* more fully developed farther north. The lower members of 
the Ordovician have lieen generally aaerilwd to the ( lalena-Trenton, 
a formation found also on the southeastern shores of Hudson bay 
and in Manitoba. Haheozoic strata older than the Ordovician 
are known to occur at only one locality in the Arctic region, on 
the east coast of Kllesmere island, fronting on Smith sound, 
where (’ambrian measures underlie the Ordovician.

The Silurian limestones on Hanks island are overlain by 
I>evonian ImmIs, in their turn covered by (’arboniferons strata. 
On North 'Devon island, and in the southern portion of Kllesmere 
island, the Silurian beds are conformably overlain by Devonian 
st rata; one section on Kllesmere island indicating a volume of about 
8,000 feet, representing Unis ranging in age from middle Silurian 
to up|Mir Devonian.

The Devonian measures extend westward into the Ham- 
group, although these islands are mainly is-cupied by t’arbon-
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if emus measures conformably succeeding tin* Ikwonian strata. 
Tin* lower portion of the Carboniferous consists largely of nut I- 
stones, with important seams of eoal, while the up|H»r part in 
composed of limestones, etv. The Sverdrup islands, to the north, 
are chiefly occupied by Triassie sédiments, with, in the interior, 
volcanic rorks. These measures also occur on Kl les mere island. 
Ugnite-liearing Tertiary lieds have lwen found occupying low- 
lying areas at a numlier of points in the Arctic region, on Haitin 
and Kites me re islands and elsewhere.

The Palirozoiv strata of the Arctic basin were evidently 
formed in a sea that, advancing southward, flooded a depressed 
area, now marked by Hudson bay ami the surrounding lower 
lands. This sea. perhaps at first confined to the far north, seems, 
in mid-Ordovician times, to have I wen greatly extended and to 
have reached Manitoba. Possibly in Ordovician times, but more 
probably in later Silurian or Devonian |>eri oris, the Paheozoic 
basin may also have extended south of James bay, across the 
Laurentian uplands, to the region of the (Ireat lakes.

The southern extension of the Arctic Paheozoic sea is indi
cated by the measures of this system occupying the low-lying 
country bordering Hudson ami James bays, from the mouth of 
the Churchill river in the west to the foot of James bay in the 
east, a distance of about 750 miles. The area thus occu|Hcd, 
though generally comparatively narrow, reaches southwest of 
James bay to within 125 miles of Lake Superior. Towards the 
west, Ordovician limestones ap|iear on the shore of Hudson Imy, 
but farther east these are succeeded by Silurian limestones and 
shales, that in places probably rest directly on the pre-Cambrian. 
South and west of James bay the Silurian is covered by Devonian 
strata, limestones, dolomites, etc., with beds of gypsum. South
ward of the Devonian area the Silurian measures outcrop in places, 
while in others the Ordovician l>eds form the southern, outer 
border of the Paheozoic basin.
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TInw is hut a slender fund of informât ion U-aring diiwtly 
u|mhi tin* iKTiirmict' of <‘i onoinir minerai' m ilu \n tir region 
<iold lias Inh-ii reported to ueeiir al the head of Wagner inlet. 
Specimens of native eop|s*r have Ihh*u Wrought Iwk from Baffin 
island. Mira is mined in a small way olt the north >ide of Hudson 
strait. This mineral also oreutv in quantities on Cunilierlund 
sound. I .ignite meurs in the Tertiary Inals of the northern and 
eastern shores of Baffin island, as well as on By lot island. Thin 
seams of a g« ml quality of Wit militions eoal tireur in the CarWon- 
iferous measures of the islands north of î.aneaster sound.
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CHAITKR VI

THE INTERIOR CONTINENTAL PLAIN.

UKOMKJY.

Tht InU rior Continental /V<iin embraces a large tract trf ciiin- 
paratively level, rolling country lying lietweeii the Laurent inn 
Plateau region on the east, and the Cordilleran Mountain system 
on the west. Along the 40th parallel, here constituting the 
southern boundary of Canada, the plain has a width of about 
SOU miles, but it is reduced to less than 400 miles on the 5bth 
parallel, and may Is* said to terminate on the shores of (lrent 
Hear lake, on the tifitli parallel.

The southern portion of this region includes the wide prairie 
country of western Canada, extending, in Allierta. nearly 400 
miles north of the International Hound ary, and including an area 
of above 150,000 square miles of open grass land, bordered on 
the north by a strip of mixed prairie and woodland. To the 
north the country, except locally, is at first wooded, but farther 
north is occupied by gradually thinning forests.

The whole of the Interior plain, save a very narrow strip of 
about 12,000 square miles in southern AIIhmIa and Saskatchewan, 
drains northward to the Arctic ocean or eastward to Hudson bay, 
and the general slope of the land is, therefore, eastward or north
east ward from the Itocky mountains to the edge of the Lauren- 
tian plateau. A line drawn from the hast* of the mountains near 
the 40th parallel to Lake Winnipeg, shows an average descent 
of over five feet to the mile, fully accounting for the rapid courses 
of the rivers of the region and their often marked valleys.

There are in the area south of the 54th parallel two lines of 
escarpment or more abrupt slopes, which divide this portion of 
the plains into three parts. The first, or lower prairie level, is 
that of the Red River valley and the Winnipeg system of lakes. 
Its average elevation is about SOU feet above the sea, and to the 
south of Lake Winning it comprises some 7,000 square miles of
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prairie land. ap|iearing to tin- rye absolutely Hat. altlumgli rising 
uniformly to tin* vast and wot. Tlir plain is liounded on tin* west 
l>y tlir Manitoba escarpment, a rrmarkablr series of highlands, 
rxtnnling over :tuo mi 1rs northwest from tlir International 
Boundary, Thr summits of this escarpment, brokni through b\ 
widr valleys rut by thr rastward flowing rivrrs, rise from .VNt to 
l.tNNt feet, in plarrs mon-, abovr thr low plain to thr rast. once 
thr lied of thr glacial Lake Agassi/.

Krom thr Manitoba escarpment, tlw* second prairie level 
stretrlies westward for 2M) miles to a second escarpment, the 
Missouri coteau. that extends to thr northwest. nearly parallel 
to the first escarpment. The second prairie level has an average 
elevation of about l.tiOO f<«et, and its surface is diversified by 
gentle undulations and low hills rising a few hundred feet above 
the general level, while the river valleys are often deeply rut 
and wide.

The Missouri eAteau, with a fairly abrupt rise of 3H» feet to 
ôtMt feet, forms the eastern boundary of the third prairie level, 
that stretches to the finit of the Kinky mountains. The third 
level has a general elevation of J.tMMf feet to 2.A00 f<^»t along its 
eastern margin, but rises to over 4.(HNt feet along the borders of 
the mountains in the west. The surface of the plain is much more 
irregular than the last, with tablelands, like the Cypress hills 
and Wmnl mountain, rising l.tMKI to 2.<HN> feet above the general 
level, and representing the outlying remnants of a once higher 
plain, since largely destroyed by erosion.

The region of the Interior Continental plain has had a cotn- 
vely jieareful history since early geological times, having 

lawn left almost undisturlied by mountain building processes or 
by the intrusion of igneous bodies, and affected only by conti
nental movements. The country is largely mantled In su|hm- 
ficial deposits of soil, etc., concealing, over wide areas, the under
lying. gentlx dipping, very broadly folded, st ratified lieds, that, 
in their him. doubtless rot on the westward extension of the 
rocks of the Laurentian plateau.

Along the eastern margin of the plains, strata of I'aheozoic 
age rest directly on the pre-Cambrian formations. On the west
ern shores of Lake Winnipeg, and to the south of this body of 
water. Ordovician measures outcrop. Westwards these are 
overlain bv Silurian lieds, in turn covered by Devonian strata

8
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that outcrop to the f«w»t of the Manitoba escarpment, where the 
Ralcosoic measures are overlap|»ed by the much younger Creta
ceous sediments that stretch westward to tlie Rocky mountains, 
and noil hwest wanl for over 1,200 miles. Overlying the Creta
ceous lieds are others of Tertiary age. occurring in the neighbour
hood of the International Boundary, and occupying, in Allierta, 
a very large area south of the 56th parallel.

The Ordovician measures about Lake Winnipeg consist of 
sandstones overlain by magnesian limestones, with higher beds 
of shale and limestone. In age the rocks appear to range from 
mid-Ordovician to up|ier Ordovician. They occupy a barn! of 
varying width stretching northward from the International Boun
dary. through Lake Winni|ieg, ami thence northwestwards for 
many miles. On the eastern side they rest directly on the pre- 
Cambrian rucks, while their western edge is formed by the con
formality overlying Silurian, or the overlapping Devonian or 
( 'cetaceous.

The Silurian consists largely of Hat-lying magnesian limestones 
and dolomites, holding fossils of Niagara and Guelph age. These 
lieds, for the most part, are overlain conformably by others of 
Devonian age. consisting largely of limestones and shales. It 
is not certain, however, that either the highest or lowest Devonian 
lied* are present. The measures of this system appear from 
liencath the Manitoba escarpment of Cretaceous strata that in 
some (daces, however, repose directly on the Silurian, concealing 
the Devonian from view. Cart her northwest the Devonian lieds 
again emerge, resting along their eastern margin on the pre-Cam
brian, and north of the latitude of Athulmskn lake occupying an 
immense area stretching northward to Great Bear lake and down 
the Mackenzie valley. The measures of this great northern area, 
lying in gentle folds, consist of almost 2.000 feet of limestones and 
dolomites with some quart sites, succeeded by several hundred feet 
of shales and shaly limestone. The lowest lieds of this region air 
possibly of Silurian age, while tlie upper division corresponds to 
the Hamilton, and perhaps to the highest Devonian of all.

The flat-lying RaUposoic measures outcropping from lieneath 
the Cretaceous lieds along their eastern bonier probably extend 
everywhere lieneath the younger rocks of the plains, for they again 
appear in the west amongst the faulted and folded strata of the 
Rocky mountains. This mountain range was not elevated until
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Tertiary time#, and More this |teii<al the area of at least the 
eastern portion of the Koekies was part of the rentrai, level region, 
submerged Is-neath the interior wa in which formed tin* l'alaozoi<- 
measures of Manitoba. In the west. however, tin* invasion of 
the I'aheozoir was ap|*-ars to have taken |4uce earlier, ami to 
have lasted longer than in the east, for in the Rocky mountains 
the stratified measure* range in age from the late pre-< ambiiaii 
to high in tlie ( arliouiferous. Since tliere apfM-ar* to lie such 
an intimate connexion lie tween the geological history of t la- 
strata of the Rocky Mountain front and the measures of tin* 
interior plains, the geology of this mountain range will Is- descriU-d 
conjointly with that of tla- plains.

In the mountains of southern British Columbia, ami udjoining 
port ions of Allierta, occurs a great group uf sediments, with a total 
thickness of over iM.OtHl feet, largely of quartzites and argillites. 
I hese measures an- of pre-Cambrian age. apparently ilejsisiteil 
in an early seu that continuel I to exist through I'aheozoir 
tinte*. North of tin- main line of the Canadian I'neitic rail wax. 
witliin the Rocky mountains, a conformable series of oxer Id.tMMt 
feet of fossiliferous strata, largely limestone* and shales, repre- 
s<-nts nearly tla* xvhole of the Cambrian system and is direetlx 
overlain by Onlovieian lieds. Along tla- Row River pass, tin- 
Ordovician measures are conformably succeeded by over I.INNI 
feet of quartzites and limestones of Silurian age. Above the 
Silurian IhkIs an* several thousand feet of Devonian measure*, 
chiefly limestones and shales, while these an* overlain by .‘i.tHHl 
f<-<-t to 7.IHHI feet of Carboniferous lieds, divisible into four group» 
at the bottom limestones, then shales, then limestones, and. at tla- 
top. a aeries of sandstone* ami shales.

This great section of I'ala-ozoic measures, some L’ô.tNHi feet 
in all. and the underlying great thickness of pre-Cambrian sedi
ments. ap|a*ars to la-represented, though variously modified both 
as regards V» ami lithological character, throughout tla-
whole length of the Rockv Mountain range. Not only is the total 
thickness much greater than in the cast- of the eastern represen
tatives in Manitoba, but lower and higher divisions lacking in tin- 
east are present in the west. At the close of the I'ala-ozoic era. 
most of the region «if the Interior plains was withdrawn from the 
sea. and was not again invaded by it until upper Cretaceoue times. 
Rut in places, at least, the western portions of this region ami the

55
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site of the Rocky mountains toward* the south was at least thrice 
again a region of deposit ion : first in Triassic times; secondly in Juras
sic times xxhen the Kernie shales were formed ; and thirdly, when 
in early Cretaceous times the eoal-l tearing. Kootanie group of 
shales, sandstones and conglomerates, in places '>.000 feet thick, 
were laid down. It does not appear that either tlie Fertile or 
the Knotanie extends far east lieneath the overlapping Cretaceous 
lieds, for, followed eastward to \xhere the last exposures are seen, 
they are found to continuously and rapidly decrease in thickness.

Thus it seems not unlikely that the Interior plain had emerged 
from the sea Indore the close of the Vaheozoic era. The region 
was doubtless subjected to erosion, probably sxveeping away 
considerable volumes of strata, yet the process seems to have 
lieen such as to preserve the original plain-like surface oideposi
tion. In up|M‘r Cretaceous times, when dctrital lieds again 
formed in the region, they were received upon a nearly flat surface, 
so that now there is no marked structural unconformity lietxveen 
the overlying and underlying series. Though lower Cretaceous 
strata are present in the xxest, in the east the oldest division of 
this system is of up|ier Cretaceous age. and is represented by the 
Dakota sandstone, that varies in thickness from a fexx feet to 
several hundred, and outcrops along the Manitoba escarpment. 
Farther north, in Alberta and elsewhere, the formation is repre
sented by the tar sands, consisting of rather homogeneous sands 
cemented by a tarry substance. These beds are also paralleled 
in the Rocky mountains, but by coarser material of greatly in
creased thickness. The Dakota sandstones seem to lie largely, 
if not entirely, of freshwater origin, and probably were deposited 
mainly through the agency of rivers. Though only exposed about 
the borders of the great Cretaceous basin, they doubtless extend 
continuously beneath the younger beds of the plains region.

During the succeeding, or Colorado period, the region of 
the plains was invaded by a sea reaching from the Arctic in the 
north to the Gulf of Mexico in the south. In this mediterranean 
sea were deposited dark shales, followed by calcareous shales and 
shnly limestone, that, along the Manitoba escarpment, increase 
in thickness northwards to a maximum of about 700 feet. In 
northern Albert a these measures seem to be represented by several 
thousand feet of sandstones and shales that, traced westwards 
into the mountains, liecome coarser and more arenaceous as they
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approach the Hit of thv uhi we coast. South, near the I liter- 
national Boumlary, thv Ih*«Is are, in part, represented by tuff.s 
ami Volvaniv agglon erates.

I lu* marinv conditions of thv ('olora«lo pvrio<| continue*! 
into thv su«i«*e<ling Montana period, and, in places, |ierha|»s, 
hvhl throughout this division of Cretaceous time. In thv east 
th<* b<*«Is of tills -riivs are ii*prvsvntv«l by a group of shales vap|iv«4 
by sandstone* of a sh« sea. Tlivsi- marine Inis a"v. |ierhaps. 
also rvprvsi'ntvd in thv far north, but over a wiilv rvgion voinmvn- 
ving about thv latitude ot Edmonton ami extending to and 
lieyoml the International Boundary, thevountry during a part of 
(’olorado timv was in a fluetuating state, so that bravkish and 
freshwater deposits, with muns of lignite, were formed, and 
finally were sueeeeilvd by true marine deposits. Thv non-marine 
U'ds, thv Belly Hiver group, have U-en brought to light by a 
broad, antivlinal fold. They voiisist vhivfly of «lays and sand- 
stones forming an immense lense, thick in the « entre but wedging 
out east and west. They are umlerlain by marine shales and 
samlstones. and «iverlain by similar l*»«ls passing up into more 
arenaceous measures.

The shallowing seas at the clone of the Montana seem to 
have forecasted a general withdrawal of the marine waters, ami 
the inauguration of freshwater conditions over a large part of 
the plains region during the time of deposition of the su«*ceedlng 
Laramie group. Tltese measures occupy a large area in AllH‘rta. 
south of liesser Slave lake. and. as shown bv erosion remnants, 
were « me continuous east wan l into Manitoba. The Laramie I axis 
in Canada sucieed one another conformably, and apparently were 
continuously birmed «lining late Cretaceous ami early Tertiary 
times, bridging the gap elsewhere found I«etween tin* two systems. 
The Laramie group is very variable in thickness, and may lie 
divided into two portions, a lower one. named the Edmonton, 
and an uppyr one. vailed tin* 1‘askapoo. The Edmonton consists 
largely of argilhn-eous measures ami is coal-ltcaring. The 1’uska- 
p«io is much more arenaceous in character, has a thickness «if 
above B.tMH» feet. and is considered to Ik* of early Eocene age.

T«iwanls tin* close of tin* Laramie, in early Tertiary times, 
the western margin of tin* then interior plain-like region was 
subjected to tremendous earth movements, whereby the Hockv 
mountains were formed. The strata, traversed by immense dis-
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locations. were tilted and shoved upwards and eastwards over 
one another, sometimes for miles. Hast ward of the main range, 
the efforts of this mountain Imilding eporh gradually disa|>pear 
in a series of lower, and lower wave-like ridges; hut far eastward 
the disturbanres were still felt, and during this interval the In
terior plains ap|H‘ar to have l>een subjected to erosion.

After the mountain building epoch of Tertiary times the 
Interior plains again liecame a region of deposition. The Cypress 
hills and Wood mountain are formed of argillaceous strata and 
sandstones overlain by beds of water-worn pebbles with lenses 
of sand. These measures, formed in Oligocène times, were ap
parently deposited by detrital-laden, east ward flowing rivers. 
Probably the present areas are but remnants of a once widely 
extending tract of beds of similar origin, since destroyed by the 
processes of erosion that commenced in Tertiary times and have 
continued to the present day.
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KCOXOMIC MIXKKALS.

The great a iras of farming ami ranching laml of tin- Interior 
plain aii* mark<*dl\ dcfi< ient in metallic mim*ral w«*alth, us might 
li* e\|x*cted, since thvv air umlvrlain with a thivk blankt*t of 
almo.-i umli>t urln-d Cretaceous ami Tertiary s«‘«liments <iolil 
dmlging is cairi«*d on in lin* samls ami gnm-ls of th<* Xorth 
Saskatchewan river, lielow Kduioiiton ; gypsum in mined from 
the hevoniaii ««f Manitoba; salt «mthis in Manitoba and in the 
lo\v«*i Athahaska: I*ut with the e\«*epti«»n of tln»se and materials 
used in eement. « lay manufartuivs. ami buihling tra<l«*s. the min
eral priMliH'tion is almost entirely eonfine«l t«i fuels, which, how
ever, ate very important.

COAL.

Lignite otrurs within two horizons of tlie gently undulating 
( 'ret am ms and lertiary measures of tin* plains. These horizons 
are tin* Kelly Hiver, of up|ter (><*ta«*eous age. ami the K«liminton, 
U'longing to the Tertiary. Tin* coal-liearing horizons umlerlit* 
almost the whole of All»erta south of latitude .V» X . and exteml 
some «list ame west wan I into Saskati-lwwan. In southern Saskatch- 
ewan lignite-1 waring I km Is of Tertian* ag<* form tin* <*levate«l 
plat«*aus of tin* Cypress hills ami Wo«m| mountain. Tlie same 
Tertian l»«*«|s form Turtk* mountain in Manitoba.

The Kelly Hiver formation outcrops over a great curving 
band. I2Ô miles limad at tin* International Boundary ami streieh- 
ing northwards for dim miles, partly in Allierta. partly in Sas- 
katclwwan.. North of tin* H«mI I U*«*r liver, a tributary of tin* 
South Saskatchewan, the lignin* Isvls have not ln*«*n fourni, or 
«H'cur but sparingly; but in tin* south they outcrop at many 
p«*ints. in pla«*«*s. as along tin* Saskatchewan, in seams IK feet 
thick; while at Ia*1 hhridge and Tal er, about .'tôt MM Ml tons of a 
somewhat high grade lignite are annually protluml from seams 
of the Kelly Hiver me;>ures. The lignite lieds worked are in 
the neighImiuHhmnI of five feet thick.
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The coal-1 tearing Kd monton formation, of Tertiary age. 

with thv overlying Baskapoo, occupie> an immense Basin. gradually 
widening towards the north and reaching from the International 
Boundary almost to l.e>ser Slave lake. Coal seams outerop in 
the Kd mont on on Both sides of the area of younger Paskapon. 
lying Basin-like in the eentre of the Tertiary area. The lignites 
have liven found outeropping as far nonli as Kdnionton, the

I'l *Tt I.M

tins Well, Dunmore, Alia.

prineipal mining centre of this coal horizon. In this (listnet. 
in 1907, over 100.000 tons of lignite were produced, chiefly from 
one seam that varies in thickness from five to fifteen feet. This 
lignite seam in places outcrops at the surface, while at other places 
it lies at depths of 100 to 200 f<»et.

In Saskatchewan, lignite seams outcrop on the Borders of 
the areas of Tertiary Beds that t lie re form elevated districts, 
apparently representing erosion remnants of a once continuous 
covering. The Tertiary coal horizons of these areas have lieeti 
correlated with the *' of the west. In one of them» areas,
all situated in the south towards the International Boundary in 
the Cypress hills, a 4 foot seam has lieen mined. Fail her east.
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at Wood mountain, two seams are known to o-ur. respectively 
ti feet and K feet thick. In Manitoba, it lias been claimed 
that the Tertiary area of Turtle mountain also contains coal.

MATl UAL lixs AM) PKTHOLKl M.

Natural gas has been found in northern AHierta along the 
Athabaska. In the south, near Medicine Hat. at several wells 
drilled to a depth of l.(XM) feet.gas was fourni in the Niobrara, and 
yielded, in the case of one well, at the rate of 1.500,000 cubic 
feet |«r day. Recently a well 1.900 feet deep on Row island 
struck a rich gas vein.

Along the Athabaska, in northern Alberta, the basal member 
of the (’retaceous is known as the tar sands, a formation saturated 
with great quantities of bituminous matter. There is thus 
evidence of the probable existence of a petroleum field in the north. 
Oil seepages also occur in southwestern Alberta. The oil or gas 
possibilities of the lower Cretaceous measures where capped by 
the upi>er members, but not so deeply as to l»e beyond commercial 
accessibility, may l>e considered to be exceptionally good.



I'l u> l \ II

Clearwater River : showing typical transverse valley, Rocky Mountains.
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CHAPTER VII.

THE CORDILLERAN REGION.

GEOLOGY.

The Cordilleran region in Canada embraces the mountainous 
country bordering the Pacific coast, and having an average width 
of over 400 miles. It is but a portion of a great mountain system 
that, commencing in the south and extending northwesterly, 
occupies nearly the whole of Mexico, and stretches along the 
Pacific border of the continent through the United States and 
Canuua into Alaska. In Canada, the region includes all of British 
Columbia, parts of western Alberta, the whole of Yukon Territory, 
and a large tract in the adjacent western portion of the North 
West Territories, an area in all of approximately 600,000 square 
miles.

The western mountain region of Canada, when viewed in 
detail, appears as a complex assemblage of mountain groups 
and elevated tracts apparently prohibiting an orderly description. 
But the presence of several broadly developed, though not always 
clearly defined structural elements permits the drawing of a gene
ralized picture. Along the eastern front of the Cordilleras, the 
Rocky mountains, with many peaks in the south rising to heights 
of about 11,000 feet or 12,000 feet, form a fairly definite range, 
extending from the International Boundary northwestward to 
the Liard river, a distance of aoout H50 miles. The range is bound
ed on the west by a deep, nearly continuous depression,composed of 
a series of valleys occupied in the south by the headwaters of the 
Columbia and Fraser rivers, which empty into the Pacific, and in 
the north by the tributaries of the eastward flowing Peace and 
Liard rivers.

North of the Liard river, the mountainous country projects 
eastwards for a hundred miles or so, and, designated as the Mac
kenzie system, continues northwards, occupying a large, almost 
unknown territory some three hundred miles wide between the
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\ alleys of t In- Mackenzie ami Yukon rivers. Cast of the Mackenzie 
system. whose highest |»eaks probably do not exceed fw*|
in height, a second projection of the mountains forms the I'ranklin 
range. Iiorilvring tin1 Mackenzie valley on t lie east lietween latitudes 
IV{ X and lili X. The highest |siints of the franklin mountains 
probably do not reach muck above 5.000 feet, and the mountains, 
«lying away to the northward, are succeeded by a great stretch 
of plain that reaches to the Arctic ocean on both sides of the 
Mackenzie river.

Along the Pacific IMinier, the Coast range forms a definite 
mountain range, rising steely from the ocean to heights of 
S.INM) feet to #.000 feet. though broken by numerous, deep, trans
verse valleys occupied by rivers draining the interior of British 
Columbia. Westward of the mainland, the mountains of Van
couver and the lateen Charlotte islands to the mirth may be 
regarded as part of an outer range separated front the continent 
by a submerged valley.

hying lietween the Itoekx Mountain range, with its north
ward continuations, oil the east, and the Coast range on the west, 
the interior of British Columbia may. broadly speaking, lie divided 
into three portions. In sont Item, central British Columbia a 
large area lying east of the Coast range has been designated as 
the Interior Plateau. Near the International Boundary it is ter
minated southward by a coalescence of rather irregular mountain 
ranges, while on the east it is separated from the Koekx mountains 
by various groups of mountains divided from one another by 
long, often pronounced valleys. Amongst these subordinate 
groups may Is- mentioned the Selkirks, with |ieaks rising to 
heights of b.(KM) feet to 11.000 feet and oxer.

Though the Interior Plateau region is. strictly sjieaking. a 
mountainous district, yet it is in marked contrast with the more 
l«»fty bordering mountain ranges. The country, with a general 
averageelevation of perhaps d.0(H) feet in the loxver, northern part, 
is traversed by great valleys, xvliose bottoms, in the case of those 
occupied by the major streams, do not lie more than 1,000 feet 
above the sea. everywhere the district is broken by ridges and 
groups of mountains, but these seldom rise higher than 5,000 feet 
abox'c sea level.

Northward, the Interior Plateau is bounded by an imperfectly 
known country, occupied by various groups of mountains lying
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between the Coast range and the Rocky mountains. This broken, 
more elevated l>elt continues north to the Ixmndary lietween 
British Columbia and the Yukon. There logins a second plateau 
region, known as the Yukon plateau, that stretches down the 
valley of the Yukon into Alaska, Itounded on one side by the 
Coast ranges, on the other by the Mackenzie Mountain system. 
The use of the term plateau as applied to this northern area is 
much more appropriate than in the case of the southern area of 
British Columbia. Though the country is broken by deep 
valleys sunk 1,000 to 3,000 feet l>elow the surrounding country, 
yet everywhere the uplands form broad, gently sloping areas, 
apparently remnants of a once continuous, plain-like region that, 
with a general elevation of 4.000 feet or more in the south, 
gradually decreases in height northward to 1,000 feet or less.

The Cordilleran region, except in the far north, is largely a 
forested country. In the southern interior, however, are wide 
stretches of open, grass-covered hills and valleys, noted for their 
fertility. Various districts have long l>een known to lie rich in 
mineral wealth, and new ones are constantly engaging attention. 
Large coal mines have been opened up at various points along 
the Rocky Mountain front, where coal fields are known to occur 
at intervals for hundreds of miles north of the I foundary. Coal 
mines have long been in ojœration on Vancouver island. Other 
coal fields are known to exist in the central interior of British 
Columbia, and the Yukon Territory. The alluvial gold fields of 
the Klondike are well known. In southern British Columbia . re 
the notable, immense, copper-bearing sulphide ore bodies of 
Phoenix, the Rossland gold-copper mines, and the lend mines of 
Moyie. These are but a few of the better known mineral de
posits, and whole districts may lie said to lie rich in mineral 
wealth, including ores of platinum, gold, silver, copper, lead, 
line, iron, etc.

The geological history of the Cordilleran region has lieen 
complicated in the extreme. Various formations, ranging in age 
from pre-Cambrian to recent, are widely displayed. At different 
periods, and often over extensive areas, huge deposits of volcanic 
matter were poured forth, while at intervals, immense batholitic 
l>odiee of igneous rocks invaded and altered the strata. The 
region from very early geological times appears, during successive 
epochs, to have l>een affected by great earth movements that
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folded and faulted the strata and elevated them into mountain 
masses, afterwards subjected to intense erosion.

The results of the art ion of the mountain building forces of 
the various |x?riods seem to have, in the main, given rise to ele
vated tracts, whose axes folloxxnl a general northwesterly course, 
like the mountains of the present day. The basins of deposition 
also seem to have l»een extended parallel to the same direction, 
so that now the same general assemblage of formations may be 
followed for long distances in a northwest or southeast direction, 
while along sections at right angles to the courses of the mountain 
ranges a succession of formations is crossed.

The Rocky mountains, and the ranges of the Mackenzie 
system to the north, are almost entirely composed of sedimentary 
measures, chiefly of I'aheozoie age, but in places including great 
thicknesses of stratified pre-Cambrian rocks; while in the Rockies, 
infolded and infaulted basins of Mesozoic strata are common. The 
Coast range is essentially a complex batholite of granitic rocks of 
Jurassic age, |ienetrating Triassic and older rocks such as form 
Vancouver island. In places along the coast and on the (pieen 
Charlotte islands are basins of Cretaceous and Tertiary lieds.

Between the Rocky mountains and the Coast range the coun
try is fundamentally underlain by 1‘aheozoie and early Mesozoic 
measures, often largely of volcanic origin, folded and faulted, 
and invaded by granitic bodies frequently of great size, and, 
|ierhaps. chiefly of Mesozoic and Tertiary ages. Though I’aheo- 
z< 1c and early Mesozoic strata are widely displayed throughout 
the interior of British Columbia and the Yukon, yet over large 
tracts of country they are concealed by later Mesozoic and Tertiary 
lieds. In the southern part of British Columbia. Tertiary strata, 
largely of volcanic origin, occupy whole districts, xvhile in the 
northern half of the Province, Cretaceous, with, perhaps, late Ju
rassic lieds, are equally prevalent.

The Franklin range is probably largely of younger Paheozoic 
rocks. The up|ier Mackenzie valley is chiefly floored by Devonian 
measures, with a few basins of Cretaceous or Tertiary beds. 
Farther north the level country on either side of the Mackenzie 
is occupied by Cretaceous rocks extending a long distance west
ward.

In southern British Columbia, in the Selkirk# and neighbouring 
ranges on the west, a very large area is occupied by various tyj)es
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of schists ami gneisses with crystalline limestones and quartzites, 
all highly disturlieil and intricately associated with large liodies 
of granite, diorite, etc. This complex assemblai»*, known as the 
Shuswap group, is prohaMv, in part at least, of pre-Cambrian age. 
but very likely also includes younger formations. Somewhat 
similar rocks occur about the headwaters of the Peace river, inside 
the Rocky Mountain range. Formations presenting certain 
points of resemblance to these occupy large areas in the Yukon 
Territory', where, however, it is not at all certain that the rocks 
aie as old as the pre-Cambrian, though they are generally classed 
as pre-Ordovician.

The gieat thickness of shales, limestones, etc., of Cambrian 
age, and the underlying pre-Cambri an lied* found along the south
ern front of the Rockies have already been mentioned. Similar 
measures seem to lie represented along the whole course of the 
range, and Cambrian and later Paheo/.oie strata have lx*en found 
within the Mackenzie Mountain system. The largely calcareous 
and argillaceous Cambrian measures of the front of the Rocky 
mountains, when followed westerly through the range along the 
main line of the Canadian Pacific railway, Income less calcareous, 
and the sediments, on the whole, coarser. In the mountain 
groupe of southern British Columbia, west of the Selkirks, occur 
several great series of sediments, with an estimated thickness 
of about 40,000 feet, composed of a lower division largely of 
calcareous shales with limestones and quartzites, overlain by an 
upper portion of quail zite, conglomerates and various schists. 
Traced westwards, the upper division is found largely replaced 
by volcanic rocks, often in a schistose condition. These extensive 
assemblages of lieds have lieen descrilied as of Cambrian age. but 
it is not improbable that at least a considerable portion will yet 
lie found to lielong to other series.

Limestones and fossiliferous shales of Ordovician age have 
been found at wide intervals along the course of the Rocky moun
tains. and also far north in the Mackenzie mountains. Beds of 
this age probably also occur in the Yukon. A great series of 
quartzites and mica schists, some 25.000 feet thick, occurs in 
southern British Columbia west of the Selkirks and has lieen placed 
in the Ordovician, but solely on strati graphical grounds. As 
yet, Silurian measures have lieen recognized at only one locality 
in the Cordilleran region, along the pass traversed by the main
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lino of tho ( anadian Pacific railway through the Kooky mountains. 
I>evonian limestones, shah's, etc., sometimes forming sections 
thousands of foot thick, u|>|>onr to occur everywhere along the 
Kooky Mountain range. They are present in the Mackenzie 
system of mountains, and in the northern portion of the Yukon 
Terri ton*. Fossiliferous Devonian lieds have also lieen fourni 
on Vancouver island. Elsewhere, save for the presence of meas
ures possibly of late Devonian age, the beds of this system have 
not been recognized in the Cordilleran region.

In the Hooky mountains, the Devonian is conformably 
succeeded by Carboniferous lieds largely limestones, and shales, 
in places .5,(MM) to 7.(MNI feet thick. From the palaeonto
logical evidence available, these lieds seem to represent only the 
lower part of the Carboniferous system. Carboniferous strata 
with, perhaps, conformably underlying Devonian beds, are exten
sively developed throughout central British Columbia, and con
tinue into the Yukon territory. The lieds sometimes consist 
largely of true sediments, but, more commonly, are represented 
by great thicknesses, sometimes 5,(MM) feet or more, of tuft's and 
various effusive volcanic ris ks often overlain by great volumes 
of limestones, in places H,(MM) feet or more thick.

In the Koekv mountains the Carboniferous lieds usually are 
directly overlain by Cretaceous strata, though sometimes bed* 
possibly of Triassic age also occur. In the interior of British 
Columbia, the Carboniferous strata are often surmounted by 
immense thicknesses of volcanic material of Triassic age. In 
the neighbourhood of Kamloops lake these measures, apparently 
the product* of submarine volcanoes as many of Carboniferous 
times apjieur to have lieen, have a thickness of 10,(MM) to 
15,(MM) feet. Similar lieds have been found all through central 
British Columbia, and, separated by the granite bodies of the 
Coast range, appear along the Pacific coast and on Vancouver 
island. Everywhere the Triassic strata, so largely of volcanic 
origin aw closely folded, and on the coast, as well as elsewhere, 
an* usually associated with older measures of Carboniferous age. 
Possibly in many districts the volcanoes of Carboniferous times 
may have continued in action with but slight interruptions until 
the Triassic period.

In a few localities in southern British Columbia, the Triassic 
volcanoes seem to have remained active into Jurassic times.

»
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With the exception of the depot*t# so formed, no formations 
definitely determined as l«‘longing to the earlier Jurassic epochs 
are known to occur in the Cordilleran licit, where sedimentation 
does not appear to have again commenced until late Jurassic 
times.

I hiring the Jurassic interval, the Triassic and older measures 
occurring west of the site of the Rocky mountains were faulted 
and folded, and probably elevated into mountainous masses. At 
about the same time took place the invasion of the great batho- 
litic bodies forming nearly the w hole of the Coast range, extending 
along the border of the continent for nearly IjNNl miles. The 
granitic rocks of this range are doubtless not all of the same age, 
and vary much in composition from basic gabbros to acid granites. 
Possibly it was also at this time that many of the large plutonic 
bodies of southern British ('olumbia formed ; though the evidence 
to the south, in the United States, points to a Cretaceous age for 
them. They are chiefly of granites, grano-diorites and allied type*, 
and are largely confined to the central portion of British Columbia, 
south of the main line of the Canadian Pacific railway. Probably 
they continue much farther north, concealed Is*neath Cretaceous 
and Tertiary measures, for they seem to lie represented in the 
northern part of the Province, and in the Yukon Territory.

Before the close of Jurassic times, the deposition of material 
had again commenced in tlie Cordilleran region, and continued, 
over increasing areas, into Cretaceous times. In the southern 
part of the Hockv mountains the Ferme shales, of late Jurassic 
age. have a maximum thickness of 1,5(10 feet, rapidly decreasing 
eastward. They rest directly on Carboniferous strata, and are 
overlain by early Cretaceous lieds, the coal-1 learing, non-marine 
Kootanie series, in places composed of 6,000 feet of shales and 
sandstones. In the Queen Charlotte islands a section of over 
9,OIK) feet of strata, representing both the upper Jurassic and 
lower Cretaceous, rests uneonformably on folded Triassic lieds. 
The section consists largely of sandstones and shales, holding coal 
seams towards the top, and with a thick, intermediate, volcanic 
group.

Lower Cretaceous rocks also appear in southern British 
Columbia, largely along the lower course of the Fraser river, east 
of the (’oast range. They sometimes attain a volume of 5.000 
feet or more, but show rather wide variations in thickness and
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character. Tliey seem to Ik- largely littoral de|Hisits. -halt-*, 
sandstones. and conglomerates. In the central interim' of British 
Columbia, about the headwaters of the Kkeena ami Xass rivers, 
occurs a t hiek volcanic series, possibly of late Jurassic or early 
Crctai'eoiis age. overlain by a comparatively thin series of shales 
and sandstones holding seams of coal. In northern British Co
lumbia. and tin1 southern |>ortions of Yukon Territory, occur vol
canic and coai4>earing sedimentary lieds of late Jurassic and. 
probably, early Cretaceous age.

At the close of lower Cretaceous times the Canadian Cordil
lera» region ap|>ears to have Ikm-ii withdrawn from the sea. eroded, 
and doubtless subjected to mountain building forces. Certain 
plutonie bodies in the interior seem to be of this jieriod. Along 
the Pacific coast, however, sedimentation continued, and the 
lower('retaceous beds of (jueenCharlotte islands ate then- followed 
by about 3.500 feet of conglomerates. sandstones, ami shales. 
At the same time portions of the coast of Vancouver and adjacent 
islands were submerged, and a series of coal-liearing sandstones 
and shales, over 5.000 feet thick, were formed.

Towards the close of the Cretaceous jieriod, or in very earlv 
Tertiary times, the formation of the Kockv Mountain range took 
plai*e. The hitherto flat-lying I’aheozoic and Mesozoic lied* of 
the western border of the Interior Continental plain were upturned 
m long, anticlinal folds, whose axes ran in a general northwest 
and southeast direction. The forces continuing to act, the folds 
were overturned, the western limits thrust over tin* eastern. In 
places, segments of the measures were displaced horizontally for 
as much as seven miles, and the strata have I men folded and 
faulted to such an extent that it has lieen estimated that they 
now occupy but half their original width.

The effect of the forces causing the uplift of the Rocky moun
tains doubtless extended through the whole of the Cordilleran 
legion, but with varying degrees of intensity. During late Cre
taceous, and the o|>ening periods of the Tertiary, the legion, as a 
whole, a p| tears to have been undergoing erosion, ami during this 
time the topographic features of the present day wen* outlined.

During Oligocène, and probably Miocene times, freshwater 
deposits of shales, sandstones, etc., were deposited in valleys and 
lake basins over much of southern, central British Columbia. In 
places these deposits are of but slight extent, but in others they
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occupy large arena. The sediments vary greatly in thickness, at 
times yielding sections of 5,000 feet or more, and with them some
times occur lieds of lignite. Following the time of sedimentation 
cime a period of volcanic activity, with the formation of lieds 
of tuffs and great sheets and flows of rhyolite, basalt, etc. In 
places these volcanic lieds are 5,000 feet or more thick. Frequently 
they ap|iear overlying the Tertiary sediments and extending 
lievond them, filling in old inequalities of the ancient land surface. 
Similar Tertiary lieds occupy an extensive region in central 
British Columbia, north of the main line of the Canadian Pacific 
railway, and extend to the Cretaceous basin commencing about 
the headwaters of tlie Skeena river.

Though some volcanoes remained active during the Pliocene 
period and until a very recent date, the Tertiary and more recent 
epochs appear to have been, in the main, times of active erosion 
of the land. During the |ieriods from Miocene times onwards, 
tlte Cordilleran region apparently was subjected to regional up
lifts and depressions, and mountain processes may still lie
expected in the Cordillera. In places the Tertiary strata have 
lieen folded, and in certain districts in southern British Columbia, 
occur large bodies of plutonic rocks of Tertiary age.

01
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Tire VerdilleraH region i» pre-eminently u mining district. Its 
mines already fumhh virtually all tin- Irai I mined in tin' country, 
almost all tlie gold, nearly three-i|uartpn< of tin- rofiprr.a quarter 
or more of the coal, and a roasi de raide proportion of the silver. 
This high rank has liera reached ill spite of the fact that pros- 
liecling of even the most desultory fashion has Issu carried out 
only over a very small, almost insignificant pa it of tire area, 
chiefly in those districts lying south of tire main line of tire t'anii- 
dian Pacific railway.

Tire comparatively limited amount of prospecting already 
done has, in the districts covered, markisl out various regions as 
living characterised hy the irerurrenre of certain classes of deposits. 
The Rocky mountains, and the flanking foothills on tire east, con
tain vast quantities of coal, hut apparently are not otherwise 
rich in mineral wealth. Coal also cseurs over other districts in 
central, southern liritisli Columbia, on Vancouver I, on tire 
Queen Charlotte islands, in the Skeen a River country, and in the 
Yukon Territory and el sew here.

Rich silver-lead defsisits characterize tire country lying south 
of the Canadian Pacific railway, and lieturrn tire Ris ky mountains 
and the Arrow lakes. To the west and south of this, almost to 
the I'rascr valley, is a district of gold-r r de|sisits. Along the 
Pacific coast, Isith on the mainland and the Is. are many 
di'isisits of gold-copper, also in the country of the luisin of the 
Skerna. Iron deposits occur the coast. Cop|rer and silver 
defsisits mark the southern interior of the Yukon, while placer 
gold districts, sometimes fabulously rich, extend through the 
central region from the Klondike in tire north, almost to tire 
International Boundary in tire south.
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TABULATED DEHCWPTION OF HOME OF THE CHIEF MINERAL 
DEPOSIT* OF THE CORDILLERAN REGION

El.KMr.NT
un Miner
al SOUGHT

CM A NATTE* AND Mil** OT OtX'VNNENCS
or Deposit.

Gold. . Alluvial gold in pre-glacial wad» and gravel», ami Klondike, V i 
in mon' recent dciioMt» derived fmm these Allin, Cari

Ihhi, HI*.
Auriferous mispiekel with var>'ing amounts of 

popper ami inMi write» occur inis idle* rcpluc- 
mg i ii un try ns-lv along or near contact of 
igneous nicks of dioritir altinita-s and in a gun 
gne of garnet. cpidotc, ealeite. etc Hadley, B (

Free gold with a little pyrite and nome galena and
sine hk-ndc. in i|iiurtx fissun1 vein» cutting I.ardeau dis 
eartionaeeouM phyUite*. trict, B.C.

Free gold, argentiferous tetruhedrite. galena, sine
Blende, iron and copper sulphide in <|iiaris veins Lardeau dis 
cutting cartoonaeeons phylhte* trict, B.C.

Free gold in schistose |iyritiferous diabase, ami in 
quarts veins holding mispiekel. galena, and Poplar free k 
pyrite.. district, B.C

In i iip|HT-gold de|*wits sSee under eojippr-fold 
Hatinum Native platinum occurring sparingly in guM Klondike, V.T , 

placer deiswits Tulamecn n\
er, B.C.

Mercury Cinnabar in irregular vein» of ealeite and quarts,
cutting Tertiary volcanic» ami also imprégna Near Kamloops 
ting sandslone» lake, B.C.

< 'upper- Magnetite, chalcopyritc and pyrriiotile in varying 
gold . nroportion» occur in large Isslies replacing

I'aheosoic tuff» and limestone, in a gangue of 
gurnet, hornblende, ealeite. quart/, etc., in 
neighhoiiritood of Ixniic» of gramslioritc ami Boundary dis 
Tertiary syenite trict, B.C.

Chalcopyritc ami pyrrliotite with some pynte ami 
mispiekel. occur in veins or in large bodies 
replacing augite |sirphyrite near contact with 
moiisonite and in ncighlsiurhood of Isslies of 
gramslioritc and Tertiary syenite Rowland. B.C

Chalcopyritc. Isimite, pyrite, and pyrrliotite with Cooper ml.,neat 
a little ealeite in a fissured aone on or near eon I* r i ncct on 
taet of HiHlimcnts and nsmsonitc B.C

Chaleopyrite. pyrite, mispiekel, and magnetite Cooper ml., near 
with ealeite in soties of hssuring in moiisonite Princeton 
ami sediment» B.C.

Chaleopyrite and pynte with a little galena and
sine blende in email veins ami leimes within a Britannia mine, 
mineralised gone in a quarts serieitc schist cut Howe sound 
bv granitic Issly of Coast Range batholith B.C

Chalcopyritc and pyrite with galena and sine
blende in a gangue of barite with quarts and Tyee mine. Van 
ealeite. forming flattened lenws in whist couver wand

Bomitc with subordinate chaleopyrite. a little 
pyrite and pyrrhotite replacing limestone in a 
gangue of pyroxene, garnet, ami ealeite, m-arTcxada island, 
granite contact . . B.C.
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i-Leail Argentiferous galena with some zinv l»l«*n«l<- mill a 
lit I !«• |'\ ni v funning irregular lensvs m tt I insured 
/"in witliin |irv < amhriaii ipinrlzite.

Xrgenti ferons galena. argentiferous let rahctlrite. 
«alivv silver iiikI gold, urgent itc. *ine I demie. 
vui»|mt and iron pyrites. in a gangue id -inarlz. 
■'I'ii rite ami ealcite in vein* riming sediments, 

(•alenn. zinc lilcmle. pyrite. Mini pyriliutite in va
rying proportion*. replacing crystalline lime
stone along a zone of shearing 

Native hilvrr. argvnlilv. pyrargyrile. argentiferous 
galvna. pyrilv. cnp|MT minerals. vlr in ipiarlz 
fissure xrimi «•lining |sirphyril«‘s 

X vin-likr I todies largely of linnalilv xxith some 
niagnvlilv riming prr-< '.nnliriaii ipiarl/ill * 

Magnvlitv in a gangur of ealeitr. feldspar. ami 
rpiilolr in wins traversing a plutoiiir fork

Magnet it «• in plan's xx itli eop|s-r ami iron siilpliiiles 
in irregular win-like Isslies. replacing country 
niek, usually limestone, ami roiiiinonly along 
rontaet xxith intrusive granite*

Xniliraeite, in Kisitanie formal ion i loxxi-r 1're-' 
Mil'oils). . ..

Bituminous coal in Kisitanie formation

Bituminous coal approaeliing lignite, in Kelly 
Kiwr formation > up|s-r ('Maccotisi. ami in 
Kilnionion formation iTi»rtiary )

Bituminous in upficr Cretaceous

Lignite, in Tertiary lusts.

>t Kugeiie mine,
M..xi, Kt

Kootenay lake.
H<

Windy Arm,
VT.

K it ehrlir I. B.f 
t lieri V hi lift, 

Kamloops 
lake. h i', i

Tex a, la island.
K<

Bankhead, Alta. 
Femie, Blair- 

more. Frank.

Foothills of 
Ris ky mts 

Naimimin Co-

,suivit island 
Princeton. Itulk-

B < ; Tantal
us. Y.T.

• tiOl.ll,

The discovery, Iietxveen IK.V>und IK.1»", of pi aver gold on flit* 
Fraser, Thompson, and Cnlumbin rivers. and the ensuing rush 
in 1MK, xx as tt primary eause in attracting the attention of the 
mining world to British Columbia. In lstiu the extraordinarily rich 
placer deposits of Williams and Lightning creeks in the Cariboo 
district were discovered, and in ISti.'t. the year of maximum
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HxUrauliviii** frozen material on a small stale on Gold Creek, a tributarx uf Flat Creek, Yukon.
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production for this area, nearly $4.(KMf,(MMi gold was recovered, 
while up to date the total production has amounted to aliout
ItiMNMMNNI

111 1*74, the Cassiar gold Held was discovered. and in the first 
year produced gold to the value of $1 ,<KM 1,000 Some of the 
other placer gold districts discovered in later years are: I lease lake. 
< hnineea, Atlin in 1*07. Big I tend and up|>er Columbia. Wild 
Horse creek, tiranite creek, and still more recently, Ingeuica 
river, a tributary of the Finlay. In 11M17 the total production of 
placer gold in British Columbia amounted to **2*,(KMf. derived, 
in the main, from the Atlin and Cariboo districts, while the total 
production of placer gold in British Columbia from l*A* to FNf7 
has lieen estimated to have amounted to about #70,000,0(10

The placer gold deposits of British < 'olumbia, rich as they have 
provi‘(l to be. have lieeil surpassed by those of the Klondike 
As early as 1*7* miners I legal t to enter tin* Yukon district, and 
finds weir made in various districts from year to year until, in 
I N* M*. the very rich deposits on the Klondike river and tributaries 
iN'came known, and in 1*07 and 1*0* there took place a probably 
unparalleled rush of gold hunters from all parts of the world. 
In lOOn, the year of maximum production, gold reaching the 
value of SJJ.J7A.1KKI was brought front the Yukon. In 1007, the 
amount had decreased to #:i,IAO.IKKf. Following the installation 
of machinery the gold production is again increasing. The 
total production of the Klondike district up to, and including the 
year HMf\ has lieen estimated at sj2A.tMKf.0tMf, and it has lieen 
calculated that placer gold to the value of about soo.OOtl.tMMf. and 
capable of lieing extracted, still remains.

The Klondike district lies within the unglaciated region 
of the Yukon, and is part of the upraised, dissected Yukon pene- 
plain The oldest gravels in the district, the auriferous White 
Channel gravels, vary in thickness up to about I All feet. They 
were deposited at a time when the Klondike river probably flowed 
in a direction opposite to that now followed. At tin* close of the 
White Channel period, the district was depressed and the Klondike 
then probably broke into its present valley; and. bringing down 
immense quantities of material, it rapidly built up a wide gravel 
lied, that rested upon the White Channel gravels, and is still, 
in places, fully IA0 feet thick.
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The depression was folloxved by an uplift of approximately 

700 feet, that affected the whole region Itoniering tin* Yukon 
from the Ktexvart river northward to the Alaska l>oundarv and 
Is'yond. The upraising of the <list riet gave new life to the streams, 
enuring them to dee|wn their channels, usually along the «ourse 
<»f the old valleys, until now they have cut through not only the 
<ili 1er gravels, hut down intoIwd-rock to a depth of from lot) feet 
to Ü00 feet. I luring the earving of the present valleys, the proeess 
was, at times, arrested, ami rock I witches eut ami Moored with 
gold-1 waring gravels; in places these are still partially presented. 
The more ment lower creek gravels ate also auriferous, and it 
xxas in them that many of the fabulously rich claims were staked.

The White Channel gravels, standing at higher levels than the 
ment stream «leposits, are still largely preserved. They are 
composed chiefly of rounded houhlers ami pelddes of quartz, 
emlieddedin a matrix essentially of sericite scales, and fine, angular 
quartz grains. The gidd they I tear, and the quartz they aie 
so largely coiiqxised of, xxere probably all «lerive<l from the breaking 
up of the slightly auriferous quarts veins so abundant in the 
district. The gravels of the present stream lieds, and of the 
terraces, are largely composeil of fragments of schists, etc., de
rived from the country rocks, while their gold contents have 
I wen obtained from the older, White Channel gravels, whose age 
must date back at least to the Pliocene. The gold in all the 
gravels is irregularly distributed ami often largely concentrated 
in pay streaks. It always occurs on or near Iwd-roek, either in 
the lower five to six feet of gravel, or sunk for some distance in 
tlie Iwd-nwk itself. The gold is commonly coarse ami the grains 
quite often angular ami sometimes crystalline.

The placer deposits of the Attin and Cariboo districts ait», 
in a way, analogous to those of the Klondike, since the gold- 
Iwaring gravels are of two |wriods, and the present streams, in 
general, lie in the broad valleys carved by the older waterways. 
In both districts the older auriferous gravels aie pre-glacial in 
age and are sometimes heavily hurled by glacial drift. The gold 
contents of the younger, post-glacial deposits seem to have 
lieen derived from the older gravels, (lold-1 waring quartz veins 
occur in both districts, thus furnishing a possible explanation of 
the origin of the placer gold. Other placer districts continue 
to furnish a small supply of gold, ami new diggings will no doubt 
from time to time I w discovered, especially in old pre-glacial valleys.
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Typkal hill%ido diggings 0*1 Trail t'.uk h. a tributary of Bonanza C rook. Yukon.
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Though the bulk of the gold obtained in tin* < ordilleran 
region lias lieee «lerived from the placer deposit* of the rentrai 
| Kill ion of the region, from the Kh Midi ke in the north almost to 
the International Boundary in the south, yet a large amount, 
rearhing S4.<NHl.tNHI annuallx si nee I‘.*10. is obtained b\ lisle 
mining, largelx of the gohl-cop|ier ores of liosslaud and the 
Boundary district. Various essentiallx gold-la-aring projieines, 
however, occur at maux point-. Near Nelson, to the xxest and 
south of the city, are quart* veins carrying pyrite. rhalvopyrite. 
galena ami blende, with gold both free ami combined Similar 
vein# tireur in the Salmon Mixer country, but tliere. also, hold 
tungsten-lHNiring minerals.

In the Boundary distriet gold-l*caring veins lie on the out- 
skills of the low grade, gold-eopper de|s*sits. and also IwHween 
surh ureas. The veins varx in width up to ltl or 12 feet. 
Tlie gangue is largely quart*, with calcite and, more rarelx. siderite. 
With these usually oeeur small quantities of metallie minerals 
sueli as vhaleopyrite. pyrite, galena, tetrahedrite. rarely argentile. 
silver, utid gold.

Tlie Nickel Hate and Sunnxside gold mines of lledlex are 
notable, since tlie dejsisits consist so largelx of mispickel. xxitli 
xvhicli the gold is always assoeiated. Various sediment' lime 
stones, etc., probably of ('arboiiifemus age. form the rountry 
mek. ami areet kes, ami more particularly by igneous Is h I iesof
ilioritir affinities lying sheet-tike and parallel, or approximately 
parallel, withthe liedding planes of tin* sediments. The ore oeeurs 
along the eontaet of the igneous Inalies and the nedimciit*. the 
latter Is-ing highly altered and yielding a gangue largely of garnet, 
epidote, raleite, etc., in which occurs the mispickel. with varying 
amounts of iron ami copper sulphides, pyrrhotite, liematite. etc. 
In places the pay ore is as much as NO feet xxide. failing aw ax into 
country rock on one side, but sharply defined against a dike oil 
the other.

In the bardeau «listnet are many «lefiosits, xxitli principally 
I «‘ad and silver values, but some are high in gold. One lead, on 
the Kva group of claims, waw Hrst located as a silver-lead property, 
but afterward* was to carry high gold values. The de|s>sit
«•onsists of two veins lying along nearly |>erpendtcular and parallel 
fault planes, cutting a hand of rarlsmamius phyllite lielonging 
to a seri«‘s of highly altered swliments of Vabeoeoic or possibly

t*
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older age. The main xeins aie connected hy numerous cross 
veins ami hi ringers. Tin* gangue is largely of quartz. xxitli eal- 
rite, feldspar, siderite. ami serivite, that in plains form pruetieallx 
thv whole vein. or else carry Home pyrite, a little galena ami zinc 
blende. ami fine gold in plaeen lying xein-like in the <piai1z along 
the margin of the vein. The high grade ore is usual I > found at 
the junction of the main veins with laterals.

At the Silver < up. in the I .an lean district, the deposit also 
consists of two parallel veins with numerous connecting leads 
lying in a carlloiiaceoiis phyllite. hut the gangue is largely quartz 
carrying argentiferous tet t ubed rite. often in considerable masses 
and still present at a depth of OUU feet. <lalena. zinc hlemle. and 
some cop|MM and iron pyrites accompany the tet railed rite. Besides 
silver and lead, the higlier grade ore» carry gold to tlie amount 
of SI2 |N»r ton. The on» is largely hsalized in lenticular slatots. 
some of large size, and they frequently occur at the junction of 
t lie main and cross veins.

Veins with gold contents occur in the Poplar Creek dis
trict. On one property in schistose diabase mon* or less impreg
nated with pyrite, t here outcrops an almost |N'i|siidicular quartz 
vein. 2 to 5 feet wide, carrying arsenopyrite. galena, pyrite, and 
free gold, both visible and invisible. The gold forms masse*., 
libres, and plates, both in the country rocks, the sulphides, and 
the gangue.

PLATINUM (<>OU>).

Platinum occurs with gold in many of the placer deposits 
of the (ordilleran region, as in the Klondike district, and on the 
Tuiumeen river, in southern British Columbia.

MKHCtHY,

Cinnabar has Ihn-ii found in irregular veins of ealeite and quartz, 
traversing Tertiary volcanic» and impregnating sandstone, on 
Copjier creek, flowing into Kamloops lake.

com:*.

The production of copper in 1907, in the ('ordilleran region, 
amounted t«» nearly 41 .000.000 | tournis, of which the Bound-

1:42



I l ut I \\\ Il

'rf®mm

“TSÉ'W*!^

-‘V-w;,

7 Wrn.

Poplar Bluff, town of Poplar, Poplar Creek valley (a transverse valley and I .a idea u vallv





I
tiKOL«*iV, \\l> I.VOMiMU XIIVKHALM UT ' XX AIM l&i

ury district furnishe«l nlsiut three-quarters. Tin* mines of Koss- 
luiid accounted for alsiut one-eighth of the total product, while 
the hulk of tl»c remaining eighth came from Vancouver island, 
hi almost all tIm* districts it is the associated gold. and. to a 
lesser extent, silver values that allow of tin* profit able working 
of the de|M»sits. Besides the copper <le|Misits mentioned in tla* 
following paragraphs, many others are known, ami not a few are 
lieing worked or devi jkhI in tin* southern portion of British 
Columhia. along the Pacific coast, in the Skeena Kixer district, 
on th<- Queen Charlotte islands, and near Whitehorse, Yukon 
Territory. Most of the deposits of commercial im|s»rtnnce are 
of the contact met amorphic type, funned in the older rocks near 
the contact of an intrusive I sidy by the gases and mineralizers 
given off «luring tin1 formation of the igneous rocks.

In the liouwlury district it was not until IMH1 that the first 
of the distinctive ore Isslies was located, though previously 
several less characteristic properties hail lieen found. Tim <le- 
|H»sits. which are of the contact met amorphic type. «s-eur within 
a series of Pala-ozoic se<limeiits cut by «likes an«l comparatively 
small I mm lies «if syenite of Tertiary age. and near a batholite of 
grainsllorite. The ore h«i<lies are mainly confined to IsmIs «if 
limestone ami tuff, that in the mineralised areas are largely 
changed to aggregate* of garnet, hornblende, euleite, ami quart*. 
The ores consist of magnetite, chaleopyrite, pyrrhotite, ami small 
quantities of pyrite ami hematite. They air aMsoeiated with the 
secondary n»ek minerals and occur in figured zone*, replacing 
the country rock

The oir lushes as a rule have no well defined walls, but in
stead, gradually give wav to country rock. They are «if all sizes 
and in certain cases have exceptionally great dimensions. In 
the larger ImmIh**, magnetite is not evenly distribute«l, but segn*- 
gate«l. though in the case «if the Kmma mine, the deposit from 
the surface to the greatest depth yet obtained, about 2.S0 feet, 
has proved to lie practically a continuous body of magnetite, 
but carrying low copper ami gold values. In the more typical 
mines, the distribution of the various on- minerals, in bands or 
masses in which one or more of the minerals largely predom
inates, gives rise to mugnetitic ore, calcareous ore, ami siliceous 
«ire, that are mixed in suitable proportions to form a self-fluxing 
on- for smelting. As a rule, magnetite ami pyrrhotite are not both
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abundant at th«* same time. Tin* chalcopyrite is usually dfcsee- 
BMeated in points ami small stringers, hut also occurs in mamies 
irf considerable size. In V.tOS. tin* average values contained 
in tin* K5*,432 tons of on* produced by tin* (Iranby companx 
won»: cop|H*i, 1 • 171 |a*r vont ; gold, 0• H.%4Ki ozs , ami silver, 0*2s«i.*, 
oss., |*»r ton.

The Boundary deposits an* generally characterized by their 
lark of secondary concentration. In places, however, as at tin* 
head of (’upper cn*ek, oxidation and secondary concentration have 
taken place, and at the surface, hematite and linionite occur 
with malachite, azurite, cuprite, native cop|M*r, etc., while dee|*»r 
down and within masses, appear chalcopyrite and hornite, ami 
lielow them» tlie um xidized deposits.

The main mines of the liossland camp, which during its 
comparatively short active history jrf about fifteen years has 
produced about *40,000,000, are situated near the contact of 
a body of monzonite and a wide band of augite porphyrite intruded 
into a group of Carboniferous sediments. The deposits of the Is* 
Hoi, and War Kagle, lie within the augite porphyrite body. The 
main ores consist of pyrrhotite and chalcopyrite, with small 
quantities of pyrite and arsenopyrite. and occasionally a little 
magnetite. Free gold occurs and may constitute as much as 
fifty per cent of the total gold value.

Typical ore consists of country rock more or less altered, 
containing secondary biotite, etc., with quarts and, in some places, 
ealeite, and cut by reticulating veins, irregular masses and im
pregnations of the sulphides. There are transitions from typical 
ore to solid sulphides, or to rock matter, or to gangue with little 
apparent mineralization but carrying values. In the early days 
the ore averaged 3 per cent copper, U ozs. of gold, and 2 ozs. of 
silver per ton; but now the values on an average range from()»7 per 
cent to 3*6 |**r cent ropper, 0*4 os. to 1*2 ozs. of gold, and 0*3 
oz. to 2*3 ozs. of silver |**r ton.

The On* occurs in (1) fissure veins without any accompanying 
replacement of the country ris k; (2) in zones of shearing in which 
the ore occurs in a network of vein lets eating into and replacing 
the country rink; (3) in irregular impregnations of the country 
rock. The last class is the least important. The transition 
from pay ore to waste is usually raj>id, and pay ore is generally 
localized in shoots varying in width up to, in exceptional cases,
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IW) feet, and in length from ÎMl feet to ôtM feet or hmhv, white 
on an average. tin- vertical dimension is the greatest.

At ('op|H*r mountain, not far from Vrinrvton. two classes 
of gold-1 tearing copper deposits occur Thv mountain is part 
of a body of a general nionzonitiv character, intruding
and altering a series of sediments probably of (’arhoniferous age. 
( hie class of deposits occurs at or near the contact of the monzonite, 
principally with limestone lieds Along the contact both the 
sedimentary and igneous ris ks are traverseil by a host of fracture 
planes, that, away from the contact, an* filled with ealette, Imt 
near it, are occupied bv chalcopyrite, pyrite, p\ rrhotite. hornite, 
and a little ealeitv

In the case of the secoml class of deposits of this locality 
the on* occurs along zones of fracturing, both in the igneous body 
and in the sediments. In these zones, the country ris k is often 
b recelât ed and re-cemented by ealeite. or is traversed by a network 
of ealeite veins, sometimes individual veins measuring two feet 
across, but mon* generally only an inch or two. The veins, 
besides ealeite, earn pyrite, chalcopyrite, mispickel and magnetite, 
and sometimes the magnetite entirely replaces the ealeite and 
then forms the gangue of the vein.

A noted eopfier deposit is that of the Britannia mine situated 
on the east side of 11 owe sound on the Pacific coast. The im
mediate district is occupied by highly disturbed and metamor
phosed sediments, possibly of I'aheozoic age. with intercalated 
sills and masses of porpliyrites and porphyries, intruded by bodies 
of granite, etc., belonging to the immense Coast Bunge hatholite. 
The deposits occur in a quartz serieite schist, in part, at least, 
derived from carbonaceous slates, while in other places it may 
represent some of the intercalated intrusives. The ores occur 
in a mineralized zone that is at least four miles long, and towards 
its central portion has a variable width of from IKK) feet to (KM) feet.

The iron and eopfier sulphides of the ore bodies, with at 
least part of the quartz, apjiear to have Iicen deposited during 
the development of the schistose structure in the quartz schist, 
during an interval following the fietiod of the granitic intrusions. 
At a later date, concentration took place in parts of the zone, 
and lenses of chalcopyrite with quarts were formed in a parallel 
arrangement along the strike of the schist The lenses range 
in width from an inch to several feet. The ore consists of finely

^
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di>seminated pyrite, ehalcopyrite in small masses ami lenses, 
and a little galena and zinc blende. At the surface small amounts 
of secondary bornite and covdlite <ieeur. The ore is essentially 
low grade, but besides copper carries several dollars gold and 
silver to the ton.

Many eop|M»r deposits are known at various places on Van
couver island. The most noted is that of the Tyee mine now 
largely worked out. The country rock is a schist representing 
a metamorphosed sediment possibly of Mesozoic age. The depo
sits occurred in flattened lenses following the strike of the foliation 
of the enclosing schists. The ore bodies apjieur to have been 
greatly elongated; one had a maximum width of 50feet of < l< 
ore, and a mean width of 20 feet for a depth of at least 
150 feet. The ore consisted of ehalcopyrite, pyrite, galena, 
and zinc blende, in a gangue of barite with some quartz and 
calcite. In the case of nlaiut 22O.OO0 tons of ore, the average 
contents were: 4*5 |ier rent copper, 7 |M*r cent zinc, and d ozs. 
of silver, and 0*14 os. of gold j>er ton.

Other copper deposits occur on Vancouver island, such as 
those on Hooke inlet. There the ore occurs along zones of shearing 
within a gneissic diorite. In the case of one such zone, having 
a width of 200 feet and traceable for at least 4,000 feet, the country 
rock is traversed by innumerable quartz stringers with sulphides 
of iron and copper, usually in small patches, h occasionally in 
small veins and lenses.

Another class of copper deposits found Vancouver island 
is such as that occurring at Mount Mal i1 where sulphides of 
iron and copper, with considerable mm - , occur with various 
contact minerals in limestone near the contact of dikes and bodies 
<»f granitic rocks. Similar deposits occur on Texada island, and 
are descrilied under the heading of iron.

Near Van-Anda, on Texada island, there are considerable 
copper deposits, such as that of the Marble Bay mine. At this 
mine the Ore body lies in a zone of brecciation in crystalline and 
semi-crystalline limestone. Front the surface to the 200 foot 
level, the ore occurs in subordinate shoots, but from that level 
down to the 771 foot level it forms a continuous body, varying 
in length from 70 feet to 205 feet, and in width from 5 feet to 
45 feet.
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The on* is lmunite with suliorriiiuite chalcopyrite and a litlU* 
pyrite, pyrrhotite, molyl>donite enclosed ir u gangue of pyroxene, 
garnet, ami cnlcite. The ore is finely disseminated through the 
pyroxene or occur# in rather large, pure masses with calcitc. The 
deposit is lielieved to la* of pneumatolytic origin, and probably 
formed during the |aMiod of intrusion of the (’oast Range 
hatholite. The an is high grade, the shipping ores averaging 
K per rent cepfier and *10 gold |a*r ton.

ftll.Y KR-LBAD.

Since silver and lead, as found in the Cordilleran region. are 
usually closely associated with one another, it has seemed la*st 
to combine the descriptions of the deposits of these two metals. 
The same deposits also have afforded a certain amount of zinc, 
tin* amount produced varying with market conditions. Almost 
all the silver and lead produced in the Cordilleran region comes 
from southern British Columbia, mainly from the southeastern 
part of the Province. In HK17 the total production of lead in 
British Columbia was 47.73K.703 and above three-quarters
of this amount came from the Fort Steele district, in Hast Koote
nay. In the same year the amount of silver recovered in British 
Columbia was 2.74.5.4 4K ounces.

By far the largest single producer of lead is the St. Kugene 
mine, discovered in 1*0.5 near Movie. The on* Isalies lie in a 
nearly vertical fissure zone, outcropping for a vertical distance of 
above 2,000 feet on the side of a steep hill. The country na*k 
is a quartzite of Cambrian or pre-Cambrian age. The fissure zone 
consists of two main, roughly parallel, fissures, two to three hun
dred feet spart and connected by crues veins. The ore consists 
chiefly of argentiferous galena with some sine blende and a tittle 
pyrite. During a considerable period of time the on* averaged 
about IK |M*r cent lead and carried about 0 ounces of silver. The 
gangue is usually country rock with some quarts.

The ore bodies are irregular in distribution and shape, but 
have a general lenticular habit. They lie ah mg the courses of 
the main and cross veins, and more particularly at the junction 
of the two sets, where masses of ore up to 60 feet in width 
occur. In one instance solid ore continued along a drift for a 
length of 1,000 feet. In height some of the lense-like bodies 
reach .50 feet to 1.50 feet.

15
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In the same district tiw* Ninth Star mine, near Kimlierlev. 
is of an unusual ty|w*. The country rock is an altered, felds- 
pathic sandstone, and the contact of rock and ore lux lies is gen
erally sharp. The ore consists of nearly pure argentiferous galena 
associated with some lead carbonates. The ore bodies lie close 
to the surface. Iieing merely covered bv drift : in form they are 
basin-sha|N*d, nearly Hat-lying, and are of considerable size, one 
having measured KM) feet in length, 70 feet in width, and 50 feet 
in depth.

Many silver-lead deposits have I teen found in the region 
bet ween Kootenay and Arrow lakes. The deposits occur in fis
sure veins having gangues of quartz, ealeite, and siderite. The 
ores consist of argentiferous galena, blende, argentiferous tel ra
iled rite, copjier, and iron pyrites, arsenopyrites, argentite. native 
silver, and gold. The pay ores are generally localized in chutes, 
and are often concentrated around inclusions of carbonaceous 
country rock or along the wall-rock, and sometimes in it. The 
larger ore bodies are generally situated at points of intersection

The Sloean Star, near Sandon, is a mine of the above class. 
The deposit occurs along a vein varying in width from 4 to 
40 feet and cutting slates. The vein dips at moderately high 
angles, and the gangue is mainly of quartz, siderite, and ealeite 
with a little barite. The ore is largely galena, with considerable 
zinc blende and a little tet railed rite; all these carry silver, and 
picked s|M*ei metis of tet rahed rite have I wen said to carry silver 
at the rate of several thousand ounces to the ton.

On the east shore of Kootenay lake, opposite Ainsworth, are 
examples of silver-lead deposits in limestone. The country rocks 
are various gneisses, quartzites, and crystalline limestones, ap
parently Hat-lying at this locality. They have lawn classed with 
the Shuswap group. The ores occur replacing the limestone along 
certain Iteds or bands within a zone of shearing some SOI) feet 
wide. The ores consist of pyrite, pyrrh otite, blende, and galena, 
forming bodies of considerable size, in which sometimes the iron 
sulphides, sometimes the lead and zinc minerals predominate. 
The ores are silver-bearing, and sometimes the zinc content is high.

Rich silver-lwaring veins occur in the Yukon Territory, on 
the shores of Windy Arm, Lake Tagish. The veins occupy fissures 
usually lying in basic porphvrites. They generally are compara-
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lively narrow, sometime* they attain width* of x or
10 feet. They ait* fairly persistent al<wig the strike, one having 
lieen tra<*ed for over 1.500 feet. The gangue i* largely quartz, 
eontaining, Iwside* native silver, a variety of silver-!«earing 
mineral* suvh a* argentite, -tephanite. and pyrargvrite, all of 
which an* generally present. Pyrite ami argentiferous galena 
always <ieeur in the veins, generally accompanied hy small quan
tities <if zin<‘ blende. V arious <*opper minerals ait* also associated 
with the above minerals.

IKON.

Though large bodies of iron ore are known at various 
points in the fordilleran region, they have, on the whole, lieen left 
un worked. Considerable de|xisits of iron ore in the form of 
vein-I ike bodies lying in quartzite have I wen deserilwd from near 
Kitchener, some twenty miles east of Kootenay lake. The 
deposits consist of very pure ores, largely hematite, with some 
magnetite, and vary in width from 5 to 20 feet. They lie 
parallel with one another in nearly vertical positions, and 
outcrop at intervals for several mil<*> along a comparatively 
narrow zone.

A dej>o*it at Cherry bluff, on the south shore of Kamloops 
lake, at one time produced a considerable amount of iron ore. 
The deposit consists of magnetite in a gangue of caleite. feldspar 
and epidote. occurring veinlike, with distinct walls and traversing 
a plutonie rock.

Considerable deposits of magnetite occur on Te.xada island 
and from them some 30.000 tons have lwen mined. The ore bodies 
vary in shape from rounded, irregular or lense-shaped masses, 
to long, vein-like bodies evidently deposits! along a zone of shear
ing. The deposits occur along the contact of limestone with gra
nite or |x>rphyrites. or. apparently isolated, within any one of 
these time classes of rock. It is Iwlieved by some, that in all 
eases the ore In «dies were formed as replacements of limestone, 
and where the deposits now ap|war entirely separated from any 
limestone that the limestone was originally present. and was 
either completely replaced by the ore or else the remaining por
tions swept away by erosion. At one locality, a series of lense- 
like iMxlies rather closely follows the winding contact of limestone 
and igneous rocks for a distance of about two miles. Home of 
the IsMlies are over 200 feet in length.

5
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The ore is a coarse, crystalline magnetite, lorefly impure 
from impregnations of copper and iron sulphides. Some of the 
ores have carried as high as .1 per cent copjier. Quartz, uctinolitc. 
ralcite. epidote. and garnet are present in small amounts in parts 
of the ore liodies.

The coal produced in the Conlilleran region is almost entirely 
bituminous, and by far the greater part is of Cretaceous age. 
Coals of Tertiary age are known at a numlier of localities, as in 
the Nicola valley and near Princeton. The Tertiary coals are 
lignites, and sometimes form thick seams, as in the case of the 
Princeton area, where an IN foot seam outcrops on the banks 
of the Similkam<*en river. The total coal produced in 1907 was 
in the neighlsmrhood of 3,000,000 tons. Though Cretaceous 
coals occur in tlie Yukon, on some of the islands of the Queen 
Charlotte group, within the basin of the Skeena river, and else
where, tlie main development of coal mining has. as vet, taken 
place on Vancouver island, and within the Rocky mountains 
and the foothill districts to the east.

On Vancouver island, the coal seams occur in the upper part 
of the Cretaceous. Coal mining is concentrated in two areas 
on the east coast of the island, known as the Comox. and the 
Nanaimo coal fields. The Comox field has an estimated area 
of about 300 square miles. At one mine, within a vertical sec
tion of 122 feet, there are ten seams, with an aggregate thickness 
of about 29 feet, the thickest seam measuring 10 feet. In the 
Nanaimo field, two seams, one varying in thickness from 5 feet 
to 20 feet, and the other from 3 feet to 5 feet, are lieing mined. 
The coals are all bituminous.

In the Rocky mountains and the foothills, the Cretaceous 
coal measures occur as basins amongst the folded and faulted 
Paheozoic and Mesozoic strata. The basins, generally stretching 
northwestward and southeastward, and sometimes for very long 
distances, are known to occur at intervals from the International 
Boundary to the Athabaska river, a distance of over 200 miles. 
The coals within tlie Rocky mountains are bituminous varieties, 
in places passing into anthracite, as at the Bankhead and Anthra
cite mines in the Bow \ v. Hast wards, in the foothills, as 
the plains aie approached and the regions of disturbance left
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lichimt, thv lignite mais of the higher mcntliers of tin* ( retamms 
arc gradually encountered.

Within the mountains ami the adjacent foothills, there 
an* three mal horizons. Thv lowest tieeurs within thv Kootvtiav 
formation liaionging to thv liasv of tla* Cretaceous. possiblv thv 
summit of thv Jurassic. Thv seams of thv lllk Hiver aiidVruwsnest 
hasins lie within this horizon. Thv next group of proiluvtiw 
measures is thv Hell y rivvr. <ituatv.| towards thv top of thv upjier 
Cretaceous volunm. Thv higliest group of voal mvasiirvs livs in 
thv Kdmonton of varlv Tertiary age.

Some of thv major voal hasins. commencing with thv more 
southerly, are as follows. Thv southern lllk Hivvr lmsin. with 
an area of alsiut :{IHI square miles, ami containing thv nunvs at

lYvil I.WXII

Coke Ovens, Kernie, B.C.

I vrniv ami Mivhvl. In this hasin then* are at least twenty-two 
workable mal scams. g tm aggregate thickness of ‘2Hi feet,
all lying within thv Kootenay formation. The northern portion 
of thv lllk Hivvr basin,separated from the southern division by a 
short gap. has approximately thv same area and extends as a 
narrow band far to thv north.

A short distance vast of thv Klk Hiver basin lies a series 
of narrow basins known collectively as the Crowsnvst basin.

5
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which, with certain break*, extend far to tbt north to join the 
Cascade basin that runs north of the How river. Tlie Crown- 
nest ami Cam-tide basins lie in the Kootenay horizon, and in the 
south include the mines at Hlairmore and Crank. In the southern 
basin twenty-one workable seams occur, with a total thickness 
<tf 125 feet of coal.

Tlie Cascade basin, crossing 1 lie How river at Banff, contains 
tlie Bankhead mine, at present tin* only anthracite producing 
mine in Canada. In tlie vicinity of Bow river, the Kootenay 
measures of the basin contain ten to fourteen workable seams, 
with from 75 to 100 feet of coal. Northward are other basins. 
On the Red Beer river, the Kootenay measures hold at least 
fifteen workable coal seams, with a combined thickness of 114 
feet. Other coal basins of Kootenay age lie still farther north, 
continuing at least as far as tlie Brazeau river ami |ierhnp* 
fart lier.

Within the foothill*, to the east of the Rocky mountains 
proper, the Kootenay beds sometimes outcrop, as in tlie Moose 
Mountain area. The main basins then-, however, lie in the 
Belly River, that outcrops over bands sometimes hundred* of 
miles long.

HVILMMi AM) OKNAMI NTAl. STUM S. KTC.

Kxcellent building stones of various kinds an- found through
out the Cordilleran region. Marble of a high quality is quarried 
near Lanin, also on the Pacific coast.
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CHAPTER Mil.

THE GLACIAL PERIOD IN CANADA.

Preceding the glacial |>eriod, Canada, as a whole. had long 
lieen uplifted and subjected to erosion. The deep, submergwl, 
seaward continuations of many of the larger drainage channels 
hue been held to show that during parta of Tertiary times the 
continent had lieen elevated several thousand feet or more aboxe 
the sea. Possibly, however, the formation of these, now drowned 
valleys, may have linen due to other causes than the uplift of 
the continent as a whole.

Before tlie U-ginning of the gf ' period tlw long continued 
Tertiary erosion had produced the main land features of the 
present day. But the crust of the earth, then as now. was sub- 
jected to differential movements, resulting in the xvarping of large 
areas. It was by movements such as these.guiding and couth 
the ancient drainage, that the depressions now orru|Hed by tin- 
Great lakes are lielieved to have formed.

During tlie glacial period nearly one-half of the North Amer
ican continent was, at one time or another, buried in ice that 
virtually occupied the whole of the Canadian portion of the 
continental land. and. in the region of tlie great lakes, extended 
into the Cnited States to about the 37th an area in all
of above 4.000,(MM) square miles. The Arctic islands, however, 
during this period do not appear to have supported glaciers any 
larger or more important than the local ones at present occurring 
on portions of Baffin and Ellesmere islands. Nor was the Klondike 
region, in the Yukon Territory, glaciated, and the same is true 
of the larger part of Alaska, save about the mountains.

During the glacial period there appears to have lieen at least 
three great centres of glacial radiation—the Labradorean, on the 
Hudson Bay side of the centre of the Vngava peninsula; the 
Keewatin, occupying a corresponding position to the northwest 
of Hudson bay; and the CordlUeran, lying within the mountain 
system of the west. From these three centres, as indicated by

1
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the glaeiaM> transported material ami the marking> oe the often 
puhwhed ami grooved fork surfaces. the ice * licet s moved outward* 
in all directions, scouring from the surface of tlie country its 
disintegrated material, and wearing down the exposed rock sur
faces. But. though the general movement was always outwards 
from the glacial cent res. locally it was often guided by outstanding 
physical features, excepting, perhaps, during the iwri.sls of 
greatest ice development. Whether all these glacial sheets were 
content|M»raMous is. perhafw. not definitely determined, but it 
at least is certain that they reached their maximum development 
at different times. Thus there is evidence to show that the Kee- 
" at in glacier once occupied territory afterwards covered by tin* 
Labradorean, and that the ice tongues from the Cordilleran had 
ret rented from the plains before the Keewatin glacier reached 
the foothills.

The results of glacial action in Canada are everywhere shown 
by the presence of lioulder clay, moraines, eskers, etc. These 
deposits, though frequently containing material drawn from far 
distant sources, are often largely of local com |s wit ion. In tlte 
southeastern portion of Canada, where the relief of the country 
is low. and the energy of the glaciers was taxed with its load of 
debris, the evidence goes to show that the erosive power of the 
glacial sheets was largely confined to the removal and redistri
bution of the previously existing soil, and the outer, more weath
ered portions of the rock surfaces. In the mountainous districts 
of the west, on the other hand, the destructive action of the 
glacial ice appears to have lieen incomparably greater. There 
the presence of “ hanging valleys ” indicates that the ice sheets 
wore down many of the main valleys for depths of many hundreds 
<>f feet. In the more northerly portions of eastern Canada, where 
the energy of the ice sheets would lie greater than in the south, 
erosion is also likely to have been important.

The glacial epoch did not consist of one general advance, 
followed by a simple retreat and disappearance of the ice sheet. 
Instead, there appears to have lieeri a numlw-r of invasions separ
ated by considerable intervals, and as many as six such invasions 
have l(een recognized. The evidence of these distinct invasions 
is furnished by the unconformable superposition of sheets of drift 
on one another, by the effects of weathering visible on the tops 
of different layers, and by the presence, between till-sheets, of
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soil. «and. gravel, etc., containing plant remain#. In some cases 
the plant remains of the interglacial deposits, such as those near 
Toronto, indicate that during the interval the climate of the region 
was milder than that of the present day, and this has led to the 
conclusion that during some of the interglacial intervals the ice 
sheet may have largely or completely disappeared.

Though the whole of eastern Canada seems to have lieen 
huried beneath ice sheets, it is not certain that the Labradorean 
glacier ever «wcupied the whole of the country east of the St. 
Lawrence. The evidence, indeed, seen» to indicate that parts 
of eastern (jueliee and the Maritime provinces were occupied l»y 
distinct glacial sheets extending from one or more local centres.

The results of the action of the ice of the glacial jieriod in 
many ways profoundly modified the pre-existing drainage fea
tures. (treat deposits of glacial debris in many instances tilled 
up the older drainage courses, ponded back the waters, and caused 
the develop! < nt of new water courses and the formation of lakes. 
In many districts a mature drainage system xxas partly or largelx 
changed to a juvenile one. now expressed by lakes, rapids, and 
falls.

Preceding, or during the glacial e|>och. there seems to have 
occurred a widespread,downward warping of the northern country 
of central and eastern Canada. The older, general southward 
slo|M‘ of the land xx as changed to a northward one. Consequent I x. 
as the margin of the last ice sheet retreated northward, it acted 
as a dam on the northward sloping country, impounding the 
waters with the consequent temporary formation of large and 
small lakes, in which were sometimes formed thick, lacustrine 
deposits. Some of the glacial lakes xxere very extensive. Such 
a one was Lake Agassiz, occupying the low plain of nlm, 
east of the Manitoba escarpment and extending southward into 
the Vnited States, xvith a maximum area in the neighbourhood of 
100.000 square miles.

A long succession of glacial lakes formed in the < ireat Lakes 
region, at first draining southward, but gradually finding lower 
and lower outlets to the eastward along the northward retreating 
ice front. Finally the ice ret rented so far as to allow of the 
advance of the sea up the St. Lawrence valley, at least as far as 
the foot of Lake Ontario, and up the Ottawa valley some 
distance lievond Ottawa. During the submergence I nils were

5
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deposited containing marine shells. etc., ami siiuilar de|H»sits have 
lfourni in tla* low country south of James hay, ami in tin* 
Maritime provinces, all |M,inting to the once lower level of the 
land.

With tin* final <lisap|H*arance of the continental ice sheet, a 
gem movement of tin* north country was inaugurated,
ami now tin* marine laids, ill places. are found at elevation* of 
over .“itMl feet. The upward rise is also indicated l»y the tilted 
| m Mit ion of tin* older lieaehes and wave-cut terraces of the glacial 
lakes, once horizontal, hut now rising to the north along in
creasing gradients. The eastern country thus ap|**ars, in general, 
to U» re assuming an earlier condition when the main drain
age of Canada was southward.

50
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to ho mi fith Can inquirers, and to others at prices general! >

less than the cost of printing, upon application to the

I hKI-CToH. (»MlLOUK7AL Si KVKV .

I n i’xhtmi n r or Mini s.
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