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MINING IN CANADA 
CASADA covers the northern half of the 

North American continent, having a n  area of 
3,729,665 square miles. About 700,000 square 
miles of this great area are cover*ecl with rich 
fertile soil, 900,000 square nliles with Pored, 
and 120,000 square miles with lake, etc., while 
over about 200,000 squaw miles the surface is 
buried under a thick blanket of moss. The 
remainder of the country, as  well as some of 
the forested area, is rocky, and a study of how 
'chis rocky country should best be utilized for  
the benefit of mankind, is one of the greatest 
research problems of this age, a problem be- 
side which most of those undertaken in our 
small laboratories dwarfs into insignificance. 

The prospector and miner are the men who 
a t  the present time are doing most to work out 
the solution of this problem. I n  their work 
they have been assisted for  the past eighty 
year9 by the Geobgioal Snr\rey of Canada, one 
of the earliest scientific research bureaus Yo be 
established on this Continent, and also, but in  
later years, by the Geological and Mining Bu- 
reaus of the various pro\ '  "~nces. 

I n  the 16th century when the gold and silver 
nlines of South America and &Iexico were at-
tracting the attention of many of the leading 
Inen of the different nations of Europe, Cana- 
da did not entirely escape attention, fo r  i n  
1576, three years af ter  the rich gold mines of 
Xinas Geraes of Brazil had been discovered, 
Martin Frobisher, one of the great sailors of 
the "Elizabethan Era," sailed from the Port  
of London in search of a northwest passage 
north of the Continent of America to Asia, 
where fa~bulous stores of metallic riches mere 
believed lo exist. H e  did not get h d f  way k 
his destination, but was stopped {by ice i n  a 
bay o n  the east side of Baffin Island, whence 
he returned to England. After his raturn a 

1 Address of the proaident and vice-president of 

M, American Association for the Ad-
vaneenlent of Science, December, 1922. 
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pidoe of black rock n-bicll he broaght back with 
him, was d r m n  to the attention of the "gold 
finers" of London, who reported that i t  con-
tained a considerable quantity of gold. In  bhe 
f olloming year, af rer receiving dl1 ect inetruc-
tions and encoui4age.elnent iron1 Queen Eliza-
beth, he starited back with three ships to look 
for  more of this gold, having several "golcl 
finers" with him. His ships Rere not of the 
class that we are  accustomed to think of as 
crossing the Atlantic a t  the present day, foT 
while one was of 180 tons, the other two v e r e  
of about 30 tons each. After arriving a t  their 
destination, since known as Fsobisher %ax, 
they labored hard f o r  b~ventg days and loaded 
200 tone of "ore," which they took baclr with 
them to England. SIost of this ((ore7' mas 
stored in pristol Castle and the rest in the 
Tower of London. Samples mere given our 
from time to [time, but the returns on these 
samples seem (to have been very contradictory. 
One assnyer, who had been with Frobisher, 
and who had directed the '(mining," claimed 
that if properly "treated and ooaxed" i t  woulcl 
yield £40 to the ton, while most of the gold- 
smiiths of London said that they muld hot 
find any  gold in  it  a t  all. Severtheless many 
of the people interested i n  the expedition be- 
lieved firmly i n  the richne3s of this wported 
gold discovery, the Queen being among the 
number. Accordingly i t  was decided to follow 
u p  the last expedition with a ~ ~ e r y  much larger 
one, and for  this purpose a fleet of fifteen shlps 
was got in  readiness. These took along not 
only the necessary crews to qail the ships and 
collect the ore, but a hundrecl men to form a 
settlement and remain a t  Frohisher's Bay for  
a year. The fleet sailed i n  May, 1578. ancl 
arrived a t  its destina'ioii about the 1st of dn-
gust, though one ship sank on the way. Capt. 
Best of the "Ann Francis," one of the ships of 
the fleet, discovered '(a great black island with 
plenty of black ope on I?.'' The w o ~ k  of load- 
ing some of the ships vent on through the 
nionth of Augnst. While the "ore" was being 
mined and loaded, the niasons and carpenters 
who had been brought f r o ~ n  Cnglancl to erect 
a fort, built a small stone house and within the 
house, they built a n  oven and placed some 
lbaked bread in i t  i n  order to show the Eskimos, 
who occupied the country, how to build a house 

and 11-hat to clo in  it  when it  mas bmlt. On the 
last day of August, all aet sail for England, 
where they asrived about the 1st of October, 
but what became of the so-cdled ore is not 
knox-n. Certainly the Company of Cathay, 
under ~vhose name the enterprise was under-
thken, met with finaneial disaster. 

The scene of Frobisher's mining opera~ions 
was unvisited f o r  nearly three centuries, and 
it  reniainecl for  Capt. C. I?. Hall in  1861 and 
62, ~vliile exploring in Frobisher's Bay, to re- 
discover all that was left of Frobiil~er 's stone 
house and the pits dug by his men in their 
mining operations. 

It might be a n  interesting trip for  some of 
the many owners of yachts on the eastern coast 
of America to go to Frobisher's Bay and re-
visit the site of this mining stampede of tihree 
centuries and a half ago. I t  is possible that 
the black rocks referred to by these old sallors 
may have belonged to the Keewatin o r  Pre-
Cambrian series which 1.: yielding such large 
quantitieq of gold in  P o r c ~ ~ p i n e  a t  the present 
time. 

The next record that. we ,have which .would 
indicate any interest in  the mineral wealth of 
Canada was i n  1609 when Master Simon, a 
French mining engineer who accompanied :t 

military expedition under De Mont, discovered 
native copper a t  Cape Dore on the east coast 
of Nova Scotia. 

I n  1672 Denys mentions coal seams near 
Syclney, Cape Breton, this being the first rec- 
ord of fioal on the Continent of America. 
From that time onwards coal has been mined 
more 01. less continuously from these seams. 
I n  1711, a British naval expedition sent to 
attack Quebec obtained coal fro111 these seami 
whe1.e they ontcrop i n  the cliffs, ancl later in 
1720, systematic ooal mining mas began by tho 
French to snpply :$he men buitlcling the fortresb 
a t  Louirburg, and those living i n  the colony at  
Halifax, the amount usually raised for  this pur-  
pose being Prom two to three thoasand tons a 
year. The coal mining industry in  Sova  Scotia 
has gone on apace since then, the annual pro- 
duction at  the beginning of this century belng 
3,300,000 tons, and for  1920 it was 6,429,200 
tons. 

Going farther west into the Province of Que- 
'bee, the early settlers recognized the exktence 
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d bog iron ore about the middle of the 17th 
century. 

In 1586. Ehevalier De Troyes, accompanied 
by D'I'berville and his two brothers, the heroes 
of many battles with the British, started in 
Alascl.ch from Monlreal through snow-covered 
woods and over ice-bound rivers, with a party 
of one hundred armed men to attack, and if 
possible to destroy, the fur trading posts be- 
longing tio the Hudson's Bay Company on the 
shore of Hudson Bay. They traveled west-
ward up the Ottawa River and then nortlix~ard 
across Lalie Timislcaming. While on this lake, 
they vicited a lead mine, on its east shore, just 
opposite and only twelve miles mvay from the 
rich silver mines a t  Cobalt. Dr. Miller, of the 
Ontario Bureau of Xines, i n  one of his papers 
on the Cobalt District, has asl~ed the question, 
"lfThat would have happened if these F ren~h-  
men had discovered the rich native silver ores 
of Cobalt, which would have competecl in rich- 
ness with the greatest of he silver ores of 
Mexico o r  Peru?,' The question was of course 
unanswered. 

I n  the beginning of the 18th Century the 
few white men who were in charge of the fu r  
trading establishments of the Hudson's Bay 
Company, on the shore of Hudson Bay, !be- 
came excited over stories brought in by In-
dians of great quantities of native mpper which 
muld be picked off the ground on the banks of 
a river away to tihe north, and in 1719 Cap- 
tains Knight and B,arlom salled in two ships, 
well provided with provisions, and also with 
strong iron-bound boxes in which to bring back 
precious metals, for the north west point of 
Hudson Bay. They (were wrecked on Marble 
I'sland and all were lost. 

Three years later Captain Scroggs took an-
other expedition up the west shore of Hudson's 
Bay, and Richard Norton, who vas  in charge 
of the trading post at Churchill, continued the 
search by land for many years. 

I n  1769, fifty years after Knight's ill-fated 
expedition, Samuel Hearne was sent inland 
from Churchill on foot with a band of Indians 
to find the great deposit of copper on the bank 
of the distant river. He reached the Copper- 
mine River near ~ t sdischarge into the Arctic 
Ocean, and verified the existence of native cop- 
per in its vicinity, but a t  the same time he 

showed that the quantity obtainable was too 
sma!ll to ,be of commercial importance. 

I n  1737 iron furnaces were built a t  St. 31au- 
rice in the Province of Quebec to smelt the bog 
iron ore of the vicinity. They supplied the 
people of Quebec with their iron for many 
pars,  and in fact have been in blast almost 
down to the present time. 

I n  the Province of Ontario, the first iron 
furnace was built in 1810, in the County of 
Leeds, and the next one in 1813 a t  Normandale 
in Norfolk County near the shore of Lake Erie. 
This furnace remained in blast down to 1847, 
using bog iron ore and charcoal and produc- 
ing @bout three tons of iron a day. The iron 
was used in the foundries throughout that 
portion of Canada for the manufacture of 
stoves and all ordinary iron articles. 

Gold was first discovered in the gravels of 
the Chaudiere River and its tributaries in the 
Province of Quebec About 1823 or 1824, and 
from that time onwar8ds some gold was re-
covered every yea?, the most active operatiom 
having been undertaken betnveen 1860 and 1875. 
Altogether about $3,000,000 worth of gold has 
been extracted to date by mining operation 
from these gravels. 

I n  1859 or 1860 some of the pllgrims crossing 
the plains from the Red River Country, either 
from what is now the Province of Manitoba, or 
from the State of lIinnesota, discovered gold 
in the sands )of the Saskatchewan River, and 
from then until now, the sands of that river 
have reguarly yielded a little gold to the placer 
miners. I n  some years the yield was as much 
as $50,000 and in other years very much less. 
Altogether the river is believed to have yielded 
more 'than $600,000 worth of gold. 

In British Columbia gold was discovered in 
1852 in gravel a t  Gold Harbor on the west 
coast of Queen Charlotte Island, though very 
little mining was done. Tn 1857, i t  was dis-
covered on the Fraser River, and in the follow- 
lng year a great stampede set in from Cali- 
fornia, and the country to the south, to these 
new diggings. Prospectors pushed up Frmer 
River from lbair to bar, and then iback through 
the country until, in the winter of 1860-61, they 
crossed over to Will~ams Creek and discovered 
the rich placers of Cariboo. 

About this time the precious metal was dis- 
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covered i n  quartz veins i n  Nova Scotia. These 
veins which occur i n  folded Pye-Cambrian rocks 
have been producing gold from that time u p  
to the present, the total yield to date being 
allbout $18,000,000. 

Six years later gold mas discovered i n  Hast- 
i n g ~  County in the Province of Ontario. Tihe 
nlen who made the discove~y knew so little 
about the metal that they would not believe 
that i t  was gold until they hacl the word of a 
member of the Geological Survey of Canada. 

I n  1868 silver was discovered by the Xon- 
treal Mining Co. a t  Silver Islet, on a little 
rocky island, less tlhan an acre in  extent, near 
the north shore of Lake Superior. During the 
next few years this mine yielded Inore than 
$3,000,000. I n  the vicinity of Silver Islet on 
the shore of the lake, silver had already been 
known to exist, and some small mines in  that 
vicinity have yielded a little ore, but none of 
them have !been sufficiently p ivduc t i~e  to add 
materially to the wealth of the country. After 
the ore at Silver Islet was exhausted, silver 
mining remained quiescent in Eastei-n Canada 
until the rich deposits a t  Cobalt were dis-
covered in 1903. 

Copper had been known to exist on the 
shores of Lake Snperior f o r  a century o r  more, 
but the valuable ore bodies all seem to be col- 
lected on the -4merican side of the lake rather 
than i n  Canada. I n  1847, copper ore was 
found a t  Bruce Mines o n  the north shore of 
Lake Huron, and mining mas carried on  there 
for  inany years with varying success. 

I n  the decade following 1858, copper mining 
mas prosecuted energetically and often success- 
fully in the eastern townships of the Province 
of Quebec, and a t  one of the mines a shaft was 
sunk to a depth of 3,000 feet. 

I n  1847, the occurrence of asbestos was made 
known by the geologists of the Geological Sur- 
vey of Canada i n  the southern portion of Que- 
hec and thirty years later acbive mining and 
milling of the ore began. This industry has 
now developed into the largest mining industry 
in  Quebec and provides most of the asbestos 
used i n  the world. 

Such was the condition of mining i n  Canada 
in the year 1885, when the Canadian Pacific 
Railway was opened throughout its length from 
the Atlantic to the Pacific. At  that time the 

country had a population of five million three 
hnndrecl thousand people, a h o s i  entirely en-
gaged in agricultural pursuits o r  i n  develop-
ing the immediate prodncte of agriculture. The 
early settle~s, bobh French and British, were 
agriculturists and had settled o n  the rich farm- 
ing land near navigable rvaters, whether of the 
Atlantic Ocean or  of the Great Lakes, f o r  the 
waterrvays formed the main lines of transporta- 
tion through the country. There were vast 
areas of similar rich land i n  the wilderness 
hack from the water, but i t  could not be easily 
reached and  little v a s  known about it. High-
ways and railways were afterwards built 
through lor near the parts of the country that 
had thus been settled, but the people did not 
begin to move into the great interior regions 
of Canada until about 1885, rvhen the northern 
parts of the Province of Ontario, and the 
P:*ovlnces of Manitoba, Saskatchewan, Alberita 
ancl British Columbia were rendered accessible 
by the lbuilding of the C. P. R. 51wm Nontreal 
to T'anconver. Up to that time i n  spite of 
the many discoveries of minerals and ores of 
various Iiiil~lr which had been made a t  widely 
scattered localities throughout the Dominion, 
the actual production was still very small. I n  
1886, the first year in which a n  accnrate sta- 
tistical report on mlineral prodnction was mm- 
piled and issued, the total output of useful 
minerals of all kincls, metallic and non-metallic, 
had a value of only $10,220,000 o r  $2.23 to the 
head of population. 

A new mining era  had however begun to 
darvn for  us. The building of the C. P. B. pro-
vided means of access to a previously inaccessi- 
ble country. New districts were opemd up. 
I n  a rock cutting on the ~ight-of-way of this 
new railvay itself rvas exposed f o r  the first 
time one of the deposits of nickel ore near 
Sndbury, Ontario, where tihe greatest nickel 
mines of the world are now situated. 

About that time systematic geological explo- 
ration of the Rocky Mountains was begun 
by Dr. C. &I.Daxson, one of the geologists 
on the Geological Survey of Canada, and with 
him I had the pleasure of being associated as 
assistant. TSTe explored from the International 
Boundary northward to the BOW river, and 
dmoing the summer of 1883 rTe determined the 
existence of the great coal seams i n  the Crow's 
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Nest Pass. I remember very well, a hot day 
on the 12th of July, when camped 011 the 
banks of Mitchell creek, on lancl which I be-
lieve is now owned by the Crow's Nest Pass 
Coal Company, we divided our energies, he 
going up stream and I do~vn, and my gratifica- 
tion at fincling the outcrop of a beautiful seam 
of coal three feet in thickness. 

Farther west in British Colnmbia the great 
silver-lead mines of East and West Kootenay 
and Slocan districts were discovered and active 
development was begun on many of them. 

As a consequence of this increased interest 
in mining, the mineral production rose in four 
years to $16,763,000 o r  $3.50 to each head of 
population. 

During the next five years discoveries and 
development were continued vith unabated en- 
thusiasm, and pi-oduction increased steadily, so 
that by 1895 the value of our mineral products 
had reached $20,500,000, or  $4.05 per head, 
having doubled iln less bhan a decade. 

The following year the rich gold placers of 
the IClondike mere discovered, and by 1900 the 
output of all our mines had increased to a 
value of $64,400,000 or $12 per head of popu- 
lation. I n  five years the value of the mineral 
production had more than trebled. Half of 
this increase, or a third of the total procluction, 
was derived from the sich placer mines of the 

crease was divided among the various provinces 
as follows: 

Nova Scotia, $2,200,000, chiefly coal; Que- 
bec, $1,100,000 ; Ontario, $7,600,000 : Xanitoba, 
Saskatchewan, and Alberta, $3,500,000; and 
British Columbia, $5,700,000. 

Towards the close of this half decade a new 
silver field was found among the pine forests 
of Northern Ontario by some of the men who 
were working on the construction of the new 
T. & N. 0. Ry. The influence of the find was 
just beginning to ,be felt and in 1905, it ac-

Klondilce, where the value of the output f o ~  
1900 was $22,275,000, but the other half of the 
increase was due to the general interest which 
the people were taking in mines and to a con- 
sequent general increase in the mineml output 
of the whole country. For instance the output 
of bhe niines of Sova Scotia increased $4,500,- 
000, due chiefly to the increase in output of 
coal, and of British Columbia $10,700,000 made 
up of gold, silver, copper, lead and cod. 

After 1900 the production of gold from the 
pbcers of the Klondike quickly dedined, and 
by 1905 it had dropped from $22,275,000 b 
$7,875,000, but notwithstanding the heavy de- 
crease in the pToduction of that very interest- 
ing old camp just south of the Arctic Circle, 
where I myself spent seven years of my life, 
mining had been so successfully prosecuted 
throughout the Dominion &hat the general min- 
eral pi-oduction, instead of declining, had in- 
oreased to a value of $69,000,000. This in-

counted for about $1,400,000 of Ontario's in-
crepse. The center of this silver district is now 
the town of Cobalt, and up to the end of De- 
cember, 1921, it had produced 323,324,000 
ounces of silver, valued at $198,170,000, and 
its mining companies had paid $92,283.820 in 
dividends to their stockholders. Considering 
the great richness of its veins, the ore in a 
number of places running as high as 10,000 
ozs. to the ton, and its small area, the district 
is one of the richest of the great silver-bearing 
ayeas of the wo~ld. 

I n  1910, our mineral production had in-
creased from a value of $69,000,000 in 1905 to 
$106,800,000. $14,000,000 of this inerease Tvas 
due to the output of silver from Cobalt, while 
$23,000,000 was due to the general increare in 
mining throughout the whole of Canada. I n  
the provinces other than Ontario, the increases 
were as foilows: Sova Smtia, $2,700,000; 
Quebec, $3,800,000; -ilberta, chiefly coal, ST,-
000,000; Biitisli Columbia, $2,100,000. A: the 
end of this period the Porcupine gold &strict 
in Northern Ontario had (been discovered, but 
production had scarcely begun. 

I n  1915 our mineral production hsd increased 
to a value of $137,000,000, with a per capita 
value of $17.30, the greatest increase being 
in the Province of Ontario, ~chich had raised 
its output from $43,000,000 to $61,000,000, 
the items chiefly responsible for this increase 
being gold and nickel. Nora Scotia, Quebec 
and British Columbia also sliowed substantial 
increases in spite of the fact that some of the 
metals, etc., had had a substantial d ~ o p  in 
v a l ~ ~ eduring the first years of the Great War. 
The value of the total metallic prodnction in this 
year was $75,800,000, the principal items of 
which were nickel, gold, copper and silver in 



tlle order hc7.e given, ml l i l~  tlie nail-metallics 
had a value of $61,200,000, of i;\-his11 coal ac-
counted f o r  two thiTds. 

I n  thc five year period ending in 1920, thtb 
raluc. 01 our mineral piwcluctlon tilmo-t 
rloultled, being in this I:~ftcr. year abont $228-
O00,1)00, but in  this irtutnnce the inc~easc was 
largely ill tile non-meldljc pr*o<lt~cts, iwal 2J0ile 
having Intcren,ecl in the of fromo u t p ~ ~ l  
$32,000,000 to $S0,000,000. I n  Nova Seotia 
tttc Incr.ease ivas from $18,000,000 to $34,000,- 
00!1 clue to coal, in  Quebec from :i;U,iiO0,000 to 
$28,800,000. chiefly ciue to RSI)C$~OS,  i n  On-
l a ~ i o  hon1 %61,000,000 io $81,800,000, Ail-
bri-La $9,!)00.000 to $33,600,000 dnc to coal, 
Br~tibhColuinbia, $28,700,000 t o  $39,400,000, 
its cllief p r o d ~ c t s  being coal, copper, silvei,, 
zinc, lead t~ntl gold in  the o r d c ~  narn~d.  Tab- 
Ing Ihc whole Dominion ihe tlricf minei.al prod- 
nrtq \-ere now in fo~tlerof raluc, cdoal, nlclcrl, 
goltl, azl)estos, coppet- and silver, 

A. f e a t n ~ c  of (his half decade ~ v a i  the great 
tlevcloprnent of coal rnining in hlherla, wh4eh 
in 1920 lled all the other 1?1*ovincc:, of th(1 
Dominion. 

ducing co~tn t~ ieb  of the world, being or113 ex-
tecded by Afi-iea and the United St:~t:*,. 

The clerelopment of the mineral resour-rts of 
the ronntry has depenclcd on transport:itiwn. 
Tye i-iiave s e w  that it bail scarcely begun unt i l  
h e  C'. 1'. It. ma* lrnlll solos, tlie ~onkinent. 
This pig;tsrtic rallway enterprise cost $080,-
000,001), and  I I ~ Wout* uninel.al prodiaction alorrc 
i.s rap~rl ly reimbursing uq f o ~the @.eat c5-
pendituw, and of oourse tllr inrrease in  the 
,:qricidtu~~alpmilcction of the country ii many 
i irt lcbi  t l ~ a Iof its m~nci'al piaoiil~etion. 

'Flnx; y u  >ee that although there bare been 
oywe taci~lal- tliqroxreries o f  great mineral ~ ~ e a l t  11 
,u Canada nt i-a~.ions ti1ne3, a1113 in r a ~ i o u s  
p lac~s ,  4urh as  in Carihoo, ICli~nclil~e and Go 
Il~alt, and althrbugh t h e ~ e  field., have all declined 
in procluction, ncvct~ll.leIe~sother c'iiscover*ics, 
perhaps not so spcctaculal-, were made, anti new 
tnining field? n7crc opened so that ever) fifih 
vcar illere ha-, been a n  increase of prcttlu<,tion 
01-er tlw pi.wious fLTth year, and thai in 34 
war5 the p~.oiinclion has increased more rapid- 
ly  than in any other country in the worlil, clxrct&~>t 
pos.il)Iy South Africa, Canadians arc  natns 

However, tlie most spcctaeular c l~aracler i~i ic~ ally prolrd of this i*ecord, even though the 
of [he decade f -om 1910 to 1920 sVni the de-
vclopmciit of the great gold mlnes of l'oi~cu-
pine and Tiiriiland I ~ a k e  In Nol-llielm Ontario. 
The Erst goid pr.oiluction was In 1910, amount- 
ing to 3,089 02s. of :t value of $62,846). 211 

1935 it  had risen lo 400,577 om. with a val~w 
of $S9404,(iY3. F o r  the next threc S C H I + ~110th 
rt~.r-elopment and pvoduction were greatly re-
tarded on account of the scarrily of labor, fo r  
m o ~ t  of the friendiy miners had joined 141~ 
army anrt were fighting foi* the Allir,, whilc 
tile inerhanics tllal uleTee not in the army rve1.e 
in munition fnctorieq. B y  1920, ilomcvel*, 
Jahois hncl become lnorc plentlfnl and mow 
efticient, 2nd procluction was again on tile in- 
excane. I n  that year Poi*cupinc anil SCirlrland 
L:~l;e proit~xced gold to the value of $11,686,043. 
I n  3921 t l i i ~  llad increased to $14,024,083, snil 
during the year just past it \\*ill doubtless 
2.pach $21,000,000. ~vliieh will place i t  fa1 in 
xdmnce of Califor-nia, or anS  of the otbe? 
Slatt.g, of the U~iion. F'or the whole of Canada 
tile gold proillretion for  the past year will 
p~'oLalrly~exc11x total of $27,1100,000, wllich 
-r~ilIplace it  easily third anlone t l ~ r  gold pro-

credit may rei t  much 1nor.e larqely nit11 the 
count 1y than with themselves, 

I have presented these figul-es a s  evidence of 
Cr;mada% steacly and rsnintcr~.l~pted growth in 
rnir~eri~l 11ut n c ~ t ~ r t h e l ~ s s  b t-f,rotl~~ction, ~t muit 
~*emen~beredthat her population is yet very 
imall, less than three to ilre :,quare nille, and 
aln~oht aill of tllcse are cli;t~.ibnted near its 
soutlte~li border. Mosi of the kno~vledge of 
the mineral and olhev resources of I he Collnt r y  
har been aaqlxirerl by the peopile who live dn 
this sontliern border )belt, and the gra~le l -part 
of such kno~vledge refers to the conn11.y im- 
tncdiately contiguous to, or a t  least at no great 
iiistnlrce from, this bell. 

Thus tllongh Cariarla lias developer: into an 
~rnpol-bani rnining country, its miruc- are a11 
qituatecl in, o r  not f a r  bejwnd the ~onfinei  of, 
i l i i  . - i11l i i ic .111 1~oi.fterbelt, and the vsit country 
111.~oil11I. i t  l ~ l i l ~ g  .I rnongpractically nothinq. 
the producing mine; are  the great iuckcl-cop- 
per mnines of Rucihns~, the chief soulce of the 
nielcel supply of the ~ o r l r l ;  the silver ~ninr.. 
of '  Cobalt, perhaps the richest silver beaxing 
,\Tea of tlie 7%~-r-ld; the gold mines of Poscnpine, 
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which comprise three of the greatest gold mines 
of the -i+-orld, together with i m p o ~ t a n t  mica, 
feldspar, and talc mines, all in  the Province of 
Ontario: the asbestos mines of Quebec, the 
source of most of the adcesttrs of the world; 
the coal mines of Nova Scotia and Alberta, and 
the coal, copper, lead and gold mines of Brit- 
ish Columbia. Theye are doubtless many mines 
yet to be discovered in the southern border belt, 
in tlie vicinity of those already known and i n  
active operation, but farther north is a v w t  
alsea which is still unoccupied and the mineral 
resources of which are pt undiscovered. The 
means of tranapoztation into it are slow and 
imperfect, land no dependable local supplies of 
food ale avaiIable, 30 that even when men 
penetrate into it, as  they can do in canoes, 
they are unable to live and ~i7oi.l; there until 
tney can obtain a regular supply of p1.o-
visions from the settled counrrjT to the south. 
But, as you knorv, transportation facili-
ties axe being inlproved all the time. With 
these ~ m p ~ o v e m e n t s  the frontiersinen svho 
are aceustonled to live on the borders of civil- 
ization, and to start the development of a eoun- 
try, continue to push farther into the wilder- 
n e s .  They make the firrst discoveries where 
the exposures of minerals are most conspicu-
ous, but after having made these they push 
farther into the wilderness and leave develop- 
ment to those who come fonvard from the 
larger centers of population. The three pro- 
ces~esof cl~scorery, development and produc-
tlon keep going on at  the same time i n  different 
par ts  of the country, and a s  long as  we have 
neli7 country to explore we may be yeasonably 
certain that nem discovenies will be made and 
that production vill  increase. 

T'ne mere fact that a country has been trav- 
elled over l o r  years by f u r  traders and forest- 
em, and that mineral wealth has not yet been 
cliscovered Ln iit is little or no indication that 
sncll wealth is not present in  its rooks. Co-
balt lvas in  the middle of one of the finest white 
pine areas of Northern Canada, and the lunl- 
bermen had been working in it  fo r  a long time 
before the contractors and lahorers on the 
T. RT N. 0. Ry. discovered silver i n  i t ;  and 
the Hollinger Xine, one of the great gold mines 
in the Porcupine district i n  Northern Ontario, 
Ira: right on a portage rvhich had been used by 

fur traders foo a century or  more, and when 
the gold-bearing quartz yeins which are  now 
yielding gold so abundantly were discovered by 
the prospectors, they had already been polished 
by the moccasins of the traders an 1 packers as  
.they carried their fu rs  clown to Moose Factory 
on Hudson Bay, thence to be shipped to Lon- 
don. 

At the present time our country offers a field 
for  extensive and inltensive research second to 
none in the ~ i ~ o r l d .  One of the main object., 
of that research should be the finding of bodies 
of ore which could rbe economically developed 
and utilizer1 f o r  the benefit of mankind. There 
is no finer laboratory anywhere than the one 
in  ivliich chis research must be conduated, f o r  
it  was constructed by the @ti:it Architect of the 
Univerae himself, it is  allnost limitless i n  size, 
in  variety of problems to be solved, and in the 
facilities f o r  solving them. 

U p  to the present time niost of the known 
111ine~al deposits of the country have been ac-
cidentally discovered by hunters, casual wan-
derera through the wilderness, or prospectors 
1~110 have had very little training except !in the 
school of hard knocks, although it must not he 
forgotten that our  Scientific Departments, such 
as the Cfiological Survey of Canadla, and the 
Geological and Mining Bureaus of the various 
provinces, have often poiilted the way to the 
areas where rocks and struotural conditions 
are the most favorable for  the occurrence of 
ore, ancl ~ i~here ,  consequently, exploration might 
be undertaken with tJhe greatest likeliihood of 
success. I hesitate even to hazard a guess as to 
how f a r  our mining industry would be behind 
its present stage of development, were i t  not 
fo r  the assistance given i t  by these depart-
inente. 

But  if most of the prospectors and discov- 
ereils have not been trained in wlleges and unli- 
verbities. most of the men who have taken 
charge of the development of the mines after 
they were discovered have been college Inex, 
and the success achieved by them has doubtless 
been in no small measure due to their college 
training. The need of scientific training for  
mining engineers, and for  all those in  any way 
connected with the ppocluclion of our mine]-a1 
wealth, is increasing e w l y  day, fo r  their work 
13 becoming vastly more complex and difficult. 
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Some college trained engineers who desire or 
need a life in the great outdoors will use thek 
training and knowledge in the discovery of ore 
bodies, where untrained men would not be likely 
to find them, or would pass them by. Other 
trained engineers will explore these ore bodies 
and if found to be sufficiently rich or large, 
will pass them on again to others, who vill 
develop them into producing anci paying mines. 

Pour universities as well as ours can assist 
in ithe development of Canada Iby giving a 
thorough training in mining and geology, with 
all the collaterals that these sciences implfi to 
all three classes of engineers mentioned above, 
and also to directors or prospectiw directors 
of mining companies so that they also may 
understand and appreciate the work done by 
their several engineers. With such assistance 
the Canadian Mining industry would incl-ease 
and develop a t  an eswn more rapid rate than 
it has done in the past. 

J. B. TYRRELL 

THE SCIENTIFIC RESOURCES OF 
FRANCE 

To those who hapbor an impulse which 
keeps them, throughout life, arduously labor- 
ing in scient'ific fields, the great cultural insti- 
tptions of Fra>nnce appeal with peculiar power. 
Some of mx French friends remark, "Yes, the 
Frenchman invents, creates and embellishes 
and ohen ceases to interest himself in the crea- 
tures of his mind." -4 surgeon whose name is 
internationally honored said, when the purpose 
of this paper was explained and his aid 
sought in the collection of material, ('C1est 
trhs important! E n  France, nous crbons des 
grandes organisations, et a~pri?s, nous nous en 
moquons trop!" I n  a sense i t  mag be true 
that the intellectual wines of Europe need no 
bush, get descriptions of the educational re-
sources of the Old World never fail to be 
eagerly scanned by the American scientific 
public and what may be termed our general 
student body. Novel light on the ancient 
beaten paths ~ h i c h  all students must tread, 
pointing again the rough, unroyal highsvag in 
which the world's best workers have bruised 
their hearts and cudgelled their brains, seems 
ever welcome. I t  reminds present pilgrims of 

the beautiful democracy of ideas, 01, aristoc-
racy of ideas, if you will, which has placed 
marvelous forces within reach of every human 
mind Which ~ o u l d  seek to employ and direot 
them. Snd,  besides an undertaking for my 
own countrymen, the present paper constitutes 
a labor of love and humble tribute devoted to 
the genius of France. Probably there have 
never been as many American students in at-
tendance at French institutions as now. There 
is every indicat.ion that their number will be 
continually swelled. The old wells of knowl-
cclge still flow and 'the strata of fact ever 
accumulate in the world's huge centers. The 
fiood of inquiring spirits surges about the 
cloors of hoary institutions and threatens to 
submerge and block their portals, yet is some- 
how sluiced away, leaving ample morn for per- 
petually rising tides. 

The undergraduate institutions, such as the 
Borbonne, University of Paris, and provincial 
universities like those of Lille, Lyon, Styas-
bou~g,  Bordeaux, JXontpellier, Grenoble and 
many othess possess libraries, laboratories and 
museums which may be utilized by post-
graduate students. I n  fact, the special student 
may find fihat his particular needs will require 
a visit to one or more of the schools outside 
Paris. For French students living far  from 
Paris, the local university and its attributes 
are highly important. The foreign student 
naturally f i ~ s tinterests himself i n  Paris. 

At Paris, the Institut de France, BcadCmie 
de MBdBcine, College de France, Institut Na- 
tional Agronomiq~~e,Acad6mie d'Agriculture, 
Institut Pasteur and, especially, the libi=aries, 
are supremely interesting, I n  addition, the 
Observatories, Xadium Institnte, various mu-
seums, the Polytechnic School, Institute of the 
Arts et IIQtiers and other special1 colleges, lab- 
oratories and manifold sources of information 
are available to the special worker. 

All these organizations are separate and 
independent. Sometimes a loosely common tie 
is constituted by direction by the same ministry, 
such as that of the Public Instruction, dgricul- 
ture, etc. Ho-wever, the faculties, officers and 
rnembe1.s are not officially inter-related. The 
institutions have originated differently and de- 
veloped, each by itself, through centuries of 
changing and often troublous history. I n  a 


