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PREFACE 

The present Preliminary Report on the Mineral Production of Canada in 191 
is designed to supplenient the Preliminary Report on this subject issued by tile 
Dominion Bureau of Statistics as for the six months ending June 30, 191, and to 
present the first offic4al figures available for the whole of the calendar year. 

The cordial thanks of the Bureau are tendered to the Dominion Department of 
Mines and to the several Provincial Departments of Mines, which have without 
exception assisted materially in the preparation of the report. It may he added that 
the co-ordination of the general work on mining statistics between the Provincial 
Departments and the Bureau has been under consideration during the year, and it 
has been found possible to arrange for the co-operative collection of monthly 
statistics of coal production with all the Provinces in which such records are obtained, 
namely, Nova Scotia, New Brunswick, Saskatchewan, and Alberta. In the field of 
general mining statistics, conferences with the Ontario Department of Mines have 
resulted in a plan whereby the final data for the year 191 are being collected on 
joint forms, thus preventing overlapping and duplication of work. The data on 
mining statistics are made available to the Dominion Department of Mines. 

The thanks of the Bureau are also tendered to mine and quarry owners, oper-
ators, and other members of the mining community for their co-operation in supply-
ing the data from which the report has been prepared. 

The present report has been prepared under the direction of Mr. S. J. Cook, 
Chief of the Mining, Metallurgical and Chemical Branch of the Bureau. The com-
pilation of the data on metallic mineral production was carried out by Mr. A. 0. 
Young. 

B. H. COATS, 
Domin,ion Staisekiam. 

Dominion Bureau of Statistics, 
February 23 l9. 
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MINEB..AL PRODUCTION OF CANADA 

1911-1920 1920 1921 

Average 
Production Quantity Quantity Value 

MSTALLIC $ 
Cobalt, metailte and contained in oxide Lbs 895,478 546,023 19(1,160 588,480 Copper  ......... .................... ... " 

Gold 
88,877924 81,600,691 53,461,795 74.59,780 

............................... Fine oze 
Iron, pig from Canadian ore ........ .....  Tons 

748,003 
72,987 

765,007 
75,889 

924,374 
29.200 

21327,000 
580.(0) 

Iron ore sold for export 96,832 8,885 935 4,690 
Lead .................................. 	Lbs 38,511,88.S 35,953,717 67,146,011 3,855,524 Nickel ................................ 	

" 

Palladium ......................... Crude ozs 
80,6i,03) 

97.5 
61,335,706 

913 
19,293,186 

591 
6,752.615 

39,577 
114 595 269 22,527 

.513 • 	56 6.250 Silver  .............................. Fineoza 
Zinc  

24,985,220 13,330,357 13,134,926 9,185,007 ................................... 	Lbs 24,553,932 39,863,912 53,093,600 2,758,552 

NON-MCTAL.LIC 
Actinolite .............................  Tons 132 190 73  975 

Platinum .......................... 	............ 

Arsenic, white, and in ore 2,450 2,439 1,491 269,300 
Barytes uso.i 199,573 90,407 4.807,052 

90.3 
14,803 

751 
11,016 

270 
2,300 

9,567 
19,000  

Rhodium  .............................. 	Ozs.................. 

Coal................................... "  
Corundum 

14,157,420 16,631,954 14,942,418 74,27:1,000 

Asbestos .............................. 	....... 
.........................................

Chroniite  .................. . ........... 	........ 

(937 
19,115 

196 
37,873 

402 
30,540 

50,2.50 
273,000 

C.raphite  .............................. 4,181 Il, 23.5 5,519 136,267 

.......................................... 

" 

3,391 
2,190  
2,444 

39.S 25,096 
543)4) 

Feldspar  ............................... 	............ 
Fluorspar  .............................. 	............ 

Magnesite  ............................. 
428.46.5 429.144 357,193  1.725,730 

20,(Ls 
1,391 

18,378 
1,947 

3,700 
1,021 

81320 
21,335 

.................................. 353 649 68  3,800  
Iagnesium sulphate  ................... 	........... 

........... 

2,203 707 
338,36 

70,773 
18,621 

Grindst.one 	........................... 	........... 
Gypsum .......................................... 

16,845,518 15,043,944 4,902,020 

fanganese  ............................ .............. 
93ica 	 ...................... 

Iron oxides  ............................ 	Tons 
................................... 

9,593 19,12,S 8,679 92,765 
N7atural gas  .......................... M Cu. (r.................

Petroleum, crude  ...................... BrIs 
1,744 

234,619 
4.554) 

196,251 190,338 580,842 Phosphate  ............................. Tons 30 453 

Peat 	 ........... 

~uartz  ................................. 232,586 174,744 24 ,438 1041,280 
126,476 128,295 84,896 263,277 

4ineral water  .......................... 	(a1............................ 

1276041 
81.1 

209,855 
811 

127,108 
592 

1, 64 1,935 
0,538 

75 

Pyrites  .............................. .............. 

['ripolite  .............................. 

........... 

13,790 

......................... 

21,671 

...................... 

7,916 :12,456 

odiurn Sulphate  ...................... 	............. 
strontium  ............................. 	..................... 

413) 250 341 11,268 
raic  ................................... 	........... 

STflUCFTJBAL MATSYiTALS AD CLAY 

............. 

Paonr-rs - 

'cment., Portland, Puzzolan  ........... Br1, 

............. 

.5,071,47:3 6,651,980 3,805,237 11, 2 7 7, I-SO 'iay products  .............................. 8,657,004) lrick, common  ........................ 	No 398. 236, 37:4 303343,o28 .... ....... Irick, pressed  ................. . ....... 	" 76,384,943 
fi 	.....................Tons 49961 

..................  

.................Tons 823 683 

8,5,137,125....................... 

3,315,000 ..... ..... leWerpipe  ............................. 	Tons 

................... 

..................................... 

53,887 
!ou]ded and ornamental terra cotta......................... 

. 14,527,000 Jme  .................................. 	Bush. 

.................. 

7,064,288 9,427,334 
rile, drain  ............................. 	No........... 

Hydrated lime  ...................... Tons 

....................... 

....................... 

....................... 

.............  

4,619,107 
34,029 

1.821,240 
418,702 

Quicklime  ........................... 	................................ 

;and-lime brick  ....................... 	No, 45,732,591 45,459,000 

....................... 

....................... 

iand and gravel  ....................... 'r 

................................. 

11,530,795 1,51)3.04)0 tone  ........................................ . .............. 
.................... 

................................ 

............... 

................. 
3,668,200 

	

Total value iTiptaihics .................................................................... 	$ 52,580,002 

Total value non-metallic.................................................................89,405,256 

Total value structural materials and clay products......................................... 30,342,322 

	

Grand Total ............................................................. 	$172,327,580 

See Text. 



PRELIMINARY REPORT 
OF THE 

MINERAL PRODUCTION OF CANADA 
DURING THE CALENDAR YEAR, 1921 

By S. J. COOK, B.A., A.I.C., 
Chief of the Mining, Metallurgical and Chemical Branch 

The break in prices of most metals during the last quarter of 190 foreshadowed 
a difficult year in the mining industry in Canada. In spite of these difficulties and 
although many hitherto thriving brandies of the mining industry Buffered severely 
(luring 1921, there were some redeeming features, and the survey of the mineral 
J)roduction now completed for the calendar year, shows that the aggregate value of 
the economic minerals produced reached a total of $ I 7327,50 (Canadian funds) as 
compared with $237,422,857 (Canadian funds) in the preceding year. Estimates of 
the total probable value of the mineral 1)Fudflctiofl of Canada during 1921 determined 
in December last gave a total of $170,000,000 or not quite 2 per cent less than the 
totals given in this report. The determination of the mineral production of the 
country in terms of Canadian dollars has been made in pursuance of the custom 
followed in previous years, with one except ion. 

The total value of the mineral production of Canada as reported for 1920 amounted 
to $227.859,605, coluu'ising metallics valued at $77,939,030; non-metallics $108,027,947; 
and struet itral materials and clay products $41,892,088. The basis of valuation used 
in computing 192() product ion was the same as in Previous years, namely, to compute 
the quantity of the metals contained in Canadian ores smelted (luring the year iither 
in Canada or abroad, and to computa the total value of this production at the average 
prevailing price for the metal in a recognized market. The value of the non-nwtallics, 
and of the structural materials produced was determined as the value received by 
the producer at point of shipment. The New York market was used in the case of 
the principal metals since most sales of Canadian pro(lucts are made on that market. 

During the past two years the vuriation in the rate of exchange prevailing between 
Canada and the lfriiteil States has been a considerable factor in determining the value 
to the producer marketing his product across the line. In the pul)lislle(l record of the 
mineral production of Canada for 1920 no account was taken of the exchange premium, 
although mention was made of the fact that the quotations given were based on the 
New York market Prices. 

in this report the values of the metals have been dcteriiiined precisely as in 
p.(s\.)us reports with the exception that the total value of the metal in New York 
funds has been raised by an amount equivalent to the average prom i iim obtained on 
New York funds (luring the year. In a later section of this report under " Metal 
Prices " this subject is dealt with more fully, and a table of exchange preninuns by 
months is given. Recomputed on this basis the value of the mineral production of 
Canada referred to above during 1920 would he $237,422,857 comprising metallics 
$87,502.82: non-metallies and structural materials at the same totals as before. 
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The readjustment which had set in (luring the closing nmnths of 1920 continued 
throughout the greater part of 1921 and particularly during the first half of the year 
there was little constructive change in the market conditions governing the saks of 
most mineral products. The mining of coal and the production of gold and silver 
might he regarded as industries to be excepted from the foregoitig statement. 

Towards the close of the year mineral markets became somewhat more active, 
prices showed a slight tendency to rise and with the gradual absorption of stocks 
loft over from the abnormal activities of the war period a general improvement was 
observed. 

The principal mineral producing province of Canada, according to the returns 
for 1921. was Ontario, for which province the value of mineral production was 
$54,505,770. British Colunibia came second with a mineral production valued at 
nearly $35,000,000. Novit Scotia was a close third wit Ii $39,500,000. Alberta ranked 
fourth with $29,000,000. Quebec was fifth with $14,600,000, and Manitoba. Yukon 
Territory, New Brunswick and Saskatchewan followed in the order named with 
productions between one and two million dollars each. 

The ten principal products of the mineral industries of Canada in 1921 arranged 
in order of the vni ties nssign&.d were, coal, gild, silver, copper. u ick€1, 1n otural gas, 
asbestos, lead, zinc and gypsum. Production values of these commodities ranged from 
$74,273,000 for coal down to $1.725,000 for gypsum, and in the aggregate the value 
of these ten eouminodities grouped in 1921 was $131,447,114. 

The output of coal while less than in the preceding year was still very creditable 
and the decline of 12 per cent from the quantity mined during the preceding year was 
still not sufficient to reduce the output to the level of 1919. Alberta and Nova Scotia 
wci-v the principal producing provinces, Alberta being only slightly in advance of its 
eastern rival. Production continued in British Columbia at more imearly the sonic 
rate as in thit jreceding year than was the ease in any of the other provinces. New 
Brunswick was time only j.ir)vince to exceed its 1920 output although SaskatchewaL 
came within one per cent of the quantity mined in the preceding year. The mine 
operators in the several provui'es have been fully alive to the necessity of seeking 
markets for their coal and in all the coal producing provinces some attempt has been 
made to stimulate coal ColIstimption. This statement is probably more particularly 
true of activities in Alberta where considerable work has been done with a view to 
establishing conditions under vhiieh Alberta coal might be moved east on a paying 
basis. An attempt was also made to obtain a share of the Pacific coast trade. 

In point of value of production gild ranked second during 1921 among the mineral 
products. Ontario was again the principal producer, and although time I)rOduCt ion 
of the mines Was curtailed during the early months of the year owing to a shortage of 
hydro-eleetric power consequent upim a deficient vater supply the output reached 
a value considerably in excess of $16,000,000. Time most attractive feature it gold 
production from the point of view of the producer was, of course, the fnet lh;mi. all 
gold sold to time Royal Mint at Ottawa was paid for in New York funds mmmiii the 
premiulim obtained added to the item " other income " very aimimrmiialdy (luring the 
year. The recent rapid approach of the Canadian dollar towards par with the 
American dollar bids fair soon to wipe out tim i lva ii tage. Yevertiieles pro-
duction of gold in Northern Ontario and in the other gold camps of Canada rummy be 
expected to continue to increase since there exists a consi(lerable demand for gold 
in the world and if the countries of Europe are ever to get their currency bock to any-
thing like the gold basis large quantities of gold will be required. There was a 
considerable increase in the production of gold in British Columbia over time preceding 
year, and while the recorded out put did not show an increase in time placer production 
of the Yukon reports received towards the close of the year indicated that time coining 
year would see considerable activity in the placer workings and a consequent increase 
in production. 



Silver ranked third among the metals produced in Canada during 1921, and 
while tJe production of this metal did not quite equal the record set up in the 
preceding year the output was very creditable and accounted for more than $9,000,000 
of the value of metals produced during the year, in spite of the fact that the average 
price throughout the year was less than two-thirds of that prevailing in the preceding 
year. Throughout the first six months the industry was assisted by declining costs 
in wages. The price of silver for the first half of the year averaged 59.Si cents and was 
fairly steady around this price. Later the price of silver advanced slightly and 
netivity in its production was more pronounced especially in Ontario where the 
factor of declining costs had a greater effect than in the provinces where silver is 
produced principally as a by-product in the recovery of other metals. The four 
leading companies, the Nipissing, the Mining Corporation, the O'Brien and Coniagas 
were all active at the close of the year and other properties were increasing their 
operations. In British Columbia nearly 3,000,000 ounces was produced, more than 
one-third of whirh was eontaincd in lead bu1ion from the Trail and Anyox smelters. 
The greater port ion of the reninitider was recovered from exported ores. 

The copper industry passed through a very trying period particularly during the 
first half of the year. Outstanding features were the closing down of the principal 
producing niines in the United States due to the falling off in demand and the decline 
in sales to the lowest level since 1014. There was little change throughout the year 
in quotations. At the beginning of the year copper sold at 12.5 cents per pound, on 
the New York ioarket in August the metal was quoted at 11.75 cents per pound 
with but few buyers. Towards the end of the year a remarkable recovery featured th 
copper market and by mid-December quotations rose to 13.75 cents per pound with 
some sales at 14 cents so that the year closed with copper selling at its highest point. 
In spite of the exceptionally unfnvourable conditions surrounding the copper indiisti'y. 
production of copper in Canada amounted to nearly fiS per cent of the production 
during the preceding year. 

Foundations are being laid for large future developments and in Canada, a 
well as in the United States, the copper industry is patiently waiting the resumption 
of normal industrial conditions. When these come it will be found that the copper 
industry in this country is prepared to advance as quickly as industrial conditions 
will permit. 

Throughout the year the marketing of nickel and copper was so difficult tlit 
operations at the mines were curtailed to approximately half the normal rate. Fronr 
time to time the working forces were cut down. Early in the year the British America 
Nickel Corporation discontinued operations and later the International Nickel Coat-
pany also found it necessary to close down. The Mond Nickel Company which operated 
throughout the year did so far below capacity. The surplus stocks of nickel continued 
to be it deterrent factor to production and even at the close of the year it was difficult 
to foresee how much longer the industrial depression would be reflected in a low output 
of nickel. Most of the nickel 1)roduced in Canada is used in the manujacture 
of nickel steels and the revival of the steel industry which has been looked for in 
recent months should materially assist in using up stocks which are still on hand. 

In spite of the depressed condition of the industry the value of nickel produced 
during 1921 gave this metal fifth p1cc. The decision of the Dominion Govern-
nient to establish a nickel coinage is a step which has always been advocated by the 
members of the mining industry in Canada and there is no doubt that the use of pure 
nickel for coins in this country will prove very acceptable to the general public. 
The quantity of nickel used in the manufacture of coins will not be large, but it 
makes one additional use for the metal. 

The next product of value in 1921 was natural gas, in the production of which 
three provinces participated in 1921 with Ontario in the lead and Alberta next with 
a production in excess of one-half the quantity produced in Ontario but with a value 
less than one-third of the natural gas sold in Ontario. New Brunswick also eontri- 
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bitted to the production. The decline in the pioduetlon of natural gas in Ontario has 
been a matter of some concern to the residents of the western part of the province 
and steps have been taken by the Ontario Government to conserve the supply and to 
utilize it to the advantage of all concerned. A Natural Gas Couiniissioner has been 
appointed and charged with the duties of administering the supply by it special act 
of the Legislature put in effect last year to safeguard the interests of the people in this 
important field. 

The mining and marketing of asbestos in 1921 declined to less than half the 
activity of the preceding year. Practically the whole of the Canadian production of 
asbestos in Canada is exported to the United States and thence to Europe. Owing 
to the adverse exchange situation between the countries of Europe and the United 
States trading in asbestos was almost at a standstill throughout the year and as a 
consequence the demand for this product was very slight. Operations were continued 
at some of the mines throughout the year but generally conditions were very dull. 
As pointed out in a further article in this report one of the principal difficulties 
confronting Canadian producers is the profitable disposal of low-grade product. The 
spinning fibre for which there is it constant demand represents only a very small 
proportion of the entire output, and ways and means have yet to be devised to find 
profitable markets for the large quantities of the low-grade material produced by the 
normal processes of working. 

Lead and zinc ranked eighth and ninth respectively among the mineral products 
of Canada during the year and notwithstanding the general decline in prices during 
the past two years the quantity of lead recovered increased more than 86 per cent 
above the quantity produced in 1920 and was valued at almost 20 per cent more than 
the output of the preceding year. l'raetically the whole of the production was from 
the smelters at Trail which continued active throughout hit' year. Sonic leod was 
produced from Ontario and Quebec ores also, production from these provinces being 
about the same as in previous years. Zinc increased one-third in quantity but fell 
off 17 per cent in value as compared with the production in the preceding year. The 
output of both metals was however icost outstanding when the mineral industry as 
a whole is takeii into consideration. 

Gypsum was the tenth product of value from the mines of Canada, the bulk of 
the product inn being from the Province of Nova Scotia, although Ontario, Manitoba 
and New Brunswick also contributed substantially. 

During the final weeks of 1921 mining conditions throughout Canada were more 
hopeful than throughout the year, and the beginning of 1922 finds the industry for 
the most part, recovered from the depression consequent upon the war, and ready to 
enter upon an aggressive campaign for the promotion of industrial progress in the 
months to come. 

Mineral Production by Provinces, 1920 and 1921 

11120 1921 	 'Increase (+) 
orl)e- 

Value of Per cent Value of Per cent crease (—) 
Production of total Production of total 

$ $ $ 
Nova Scotia. ... ...... ..................... ...
New 	l5runswick ............... ............. ... 
Quebec ... 	............................ 	...... 
Ontario 	.............................. 	..... Manitohi .................................... 
Saskatchewan ............................... 
Alberta ..................................... 
llritish Columbia ........................... 
Yukon ........ .............................. 

34.130017 
2,491,757 

..4,223,4111 

..28.886,214 

..1,837,468 

..81,715,808 

39,411.728 
..33,586,4.56 

1,576,726 

1498 
109 

1268 
3586 

18.5 
081 

1474 
17'30 
069 

32,569,352 
1,777,358 

14,679,0S7 
54,5'15,770 
2,075.507 
1,086,610 

28,927,968 
34,776,898 

1.928,734 

189— 
1.0 
85 

31.6 
12— 
06 

168 
203 
11+ 

1,560,60 
— 711,429 
—11207,127 
—27,2111,038 

2,117,6.54 
— 750,858 
— 4,658,488 

4,634,834 
352,008 

.227.859.66.5! 

.. 

.. 
100.00 172,327,58') 1000 —55,532,075 Total ............................... 
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METAL PRICES 

Although the principal sales of niet.als mined in Canada are based on New York 
market prices, the difference in exchange between United States and Canada since 
1919 has permitted Canadian mine operators to offset in certain measure the decline 
in prices which has characterized the metal markets during this peroid. In previous 
reports it has been customary to evaluate the metal production on prices offered 
in recognized markets. For this purpose prices on copper, gold, nickel, silver and 
zinc have been based on New York market quotations. In order more nearly to 
approach the true value of the metals to the Canadian producers and more particularly 
for the purpose of establishing values which might be comparable with those recorded 
for previous years when exchange was at, par, the values given in this report which 
are computed on the basis of United States prices have been adjusted to take account 
of the average premium obtained on New York funds, A table has been prepared 
which shows the amount paid in Canadian dollars for one American dollar during 
each month of the years 1920 and 1921. The figures given were obtained as the 
average of the maximum and niiniinuul quotations for the nionth. The total value 
for a given metal was computed from the total production of the metal multiplied 
by the average monthly price in New York, and this sum was then converted to 
Canadian funds on the basis of the average exchange premium shown in the table. 

EXCHANGE TABLE 

Showing the amount paid in Canadian dollars for one United States dollar by 
months, 1920-1921 

Month 	 1 	1920 	1 	1921 

$ 
January....... 	.... 	................................................................ 1-10511 1-1437 
February......................................................................... 11497 1 1362 
Mart-h ............................................................................ 1-1178 1-1337 

1-1112 

. 

. 

1-1216 AprO............................................................................ 	.. 1-1134 

. 

1-1164 1'Iay ............................................................................. 	.. 
June.................. 	........................................................... . 1-1381 1-1294 

1-1134 1-1325 
1-1275 11165 
1.1075 1-1106 

July .................. 	...... 	..................................................... 	.. 
AuguMt ...... 	................ 	...................................... 	......... 	.... 

October........ 	... 	.................................................. 	.......... 1.1016 1-0931 September .... 	.--- 	.............. 	................................... 	.......... 

November... 	...... 	.................................................. 	.... 	... 	.... 1-1231 
. 

1-0904 
December....... 	.......................... 	.... 	.................................. . 

. 
1.0627 

Average for the year .............. ...  ......................... .......... ... 1'1227 	11161 

For statistical and comparative purposes it has always been customary to 
determine the value of the metals, copper, gold, lead, nickel, silver and zinc as far as 
possible on the basis of the quantities of metals recovered in the smelters and the 
total quantities in each ease have always been valued at the average market price 
of the refined metal in a recognized market. in the table given below the average 
prices of the principal metals for the past six years have, been tabulated.. The prices 
given for antimony, copper, and silver on the New York market, spelter on the St. 
Louis market, lead on the Montreal market, nickel and cobalt at the average Canadian 
quotations for 1921 are the prices which have been used in this report in computing 
the value of the production of these metals from Canadian ores in 1921. Odd was 
as usual valued at $20. 67i34 per fine ounce. The total values obtained by computing 
the production of metals on the basis of United States quotations were thi'ii raised 
sufficiently to take account of the average exchange premium prevailing throughout 
the year on New York funds as noted above in this section. 
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Metal Prices 
(Ineents per pound or ounce 

Antimony  (ordinaries) 	. Per 
Copper, New York 

- " London . 
Montreal , 

Nickel, New York 	 . 
Silver, 	 Fe 
Spotter, 	" 	............. Fe, 
Spotter, St. Louis ............... 
Tin, New York ................. 

- 1916 1917 1918 1919 11120 1921 

pound 25.370 20-690 12.581 8.190 8490 4.957 
27-202 27180 24028 18091 17456 12-502 
6.858 8-787 7413 5759 7.957 4.545 ° 6715 6026 6•270 6211 8•219 4942 
8.513 11137 9250 60011 8-940 5•742 

45-000 50-000 46250 45000 45.000 
05061 81-417 96'772 111122 100-900 6265-4 

'pound 12-804 81901 8.159 7.535 
12.634 8-730 7890 6-988 7671 4665 
43-480 81•802 (a)88•750 03.328 48273 	1 28•576 

Cobalt, Canadian price, 1921, per pounti................$3 00 
Nickel, Canadian price, 1921, per PUfld ................0 5 

METALLICS 
GOLD 

The total production of gold in 1921 amounted to 924,374 fine ounces valued at 
$21,327,000 as against 765,007 fine ounces valued at $17.754,487 in 1020, the values for 
1)0th years estimated in Canadian funds. Of the total 1921 production 77,621 ounces 
or 8.4 per cent was derived from placer Illining in the Yukon and British Colullibia; 

ounces or 743.5 per cent was in the form of bullion; 52.,6''2 ounces or 5.7 per 
cent was contained in lead bullion and blister copper, and 8 ,6,712 ounces or 9.26 per 
cent was estimated as recovered from residues, ores and eo,icontrat.es exported. 

Ontario was again the leading province and (luring the year produced 707.470 
tine ounces valued at $16,322,629 in Canadian funds, or 76.45 per cent of the total 
Canadian output. As compared with the previous year the increase amounted to 
some 142,475 ounces or 25.2 per cent in quantity. The largest producer in Ontario 
was of course the Hollinger Mine in the Porcupine Gold Area, and were it not for the 
fact that during the first two or three months of 1921, serious shortages of electrical 
llO' , ' r occurred the output of gold for Ontario would have been considerably greater. 

British Columbia ranked second among the gold producing provinces and during 
the year produced a total of 149,397 fine ounces valued at $3,446,862 in Canadian 
funds, which represented an increase of 19.7 per cent in quantity over the 1920 produ'-
tjmi. The year's output while very creditable in comparison with the output during 
the past four years was still much below the record previously established. Several 
principal operators, including the Nickel Plate Mine, were idle during the year, but 
with the opening up of such mines as the Premier and others in the Alice Arlil 
1)istriet the output of gold will undoubtedly increase. 

The Yukon Territory gold production aniounted to 65,991 ounces valued of 
$1,522,533 as compared with 72,778 ounces valued at $1,689,051 in 1920. 

The large dredge and hydraulic plants working the creeks within a flftyinih' 
radius of Dawson were responsible for practically all of the output. Tile iLighe,t 
Creek dredge in the Mayo district, and rich new pay-streaks in the old Miller Glacier 
Districts added considerably to the year's yield. In former years a small amount was 
produced from the copper and gold ores of the Conrail and \\lutehorse  l)istricts, but 
during 1921 operations among these mines were at a standstill. Nova Scotia, Quebec, 
Manitoba and Alberta produced small quantities of gold. The outputs were as 
folluws:—Noya Scotia, 3,75 ounces valued at $8,632. which represents a decrease of 
43 per cent below 1920; Quebec, 913 ounces valued at $21,064, derived as formerly 
from the copper ores of the eastern townships; Manitoba, 173 ounces, valued at 

Alberta, some 53 ounces of placer gold worth $1,269. The placer winnings 
camne principally front prospectors operating abrng the Pence river. 
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Gold Production by Provinces, 1920-1921 

l'o,,tu,'tion during 12 Montht, 	I 	Production during 121  Monlith. 
1920 	 1921 

I'rovince 	 % Pm. 
Fine 	Value 	duction 	Fine 	Value 
Oa. 	$ 	of each 	On. 	$ 

Prvince  

Ji'rat,'c -I-- 
OT 

Ikcrinlle - 

a'iction 
of each 	Quantity 

Province 

Ontario ........ ......584,995 13,112,55.5 	73.9 	707470 18322,629 	7645 + 142,472$ 	+ 2521 
Britiuh Columbia 	124,808 	2,6943,577 	III'S 	149.397 	3,446,862 	1614 + 24.589 	+ 197 
Yukon ............. ..72.776 	1,669,051 	95 	65,001 	1,522,533 	713 - 	6,787 	- 12 
Quebec 	 95.5 	22,164 	 013 	21,004 
Manitoba 	 781 	18,125 	03 	173 	3992 	028 - 	965 	- 31(7 
Nova Scotia 	690 	16,013 	 375 	8,852 
Alberta. ....... ... .................55 	1.26(1 	. 	55... 

('an(L,l,I 	7115.007 	17. 75.1,437 	100.0 	924,374 2I,327.000 	10000 ± I5Il'867 + 	20-S 

Exports of gold bullion, gold liars, dust, nuggets, gold in ore, etc., are i'eprl('il 
by the I)epartrnent of ('ustorns for the past two years amounted in value to $4,012,909 
ill 1920, 1115(1 $2,550,524 in 1921. 

11w 1d,ieer gold funI the Yukon contains on the average 80 per cent gold, 1 
per cent silver, 1111(1 2 per eollt base ll)t"tals. Tiu'i-e factors have been used in coinpu t ing 
the fine gob1 ci,iiteiits of I he placer product ion reported. 

Rec ivery in ci' ii 'Ic on net's o f 'Ia cci' gi ihi in the Yukon by 11101 t li for il it' linSt 

two y4'lhI'S is silowit Iii the following (aide. WIIiCI1 was supplied tllI'fli.Igll the coiorti'sy 

Of t he 31111 ing La rids alit1 Xuk'ii Ii rnfli'il of the Depart ine.nt of the hit ('riol' :- 

Production of Placer Gold in the Yukon Territory, 1920-1921 

(Quantities in crude ounces) 

1)!lwsoil Whitehorac Total 
Month 

1920 1921 1920 1921 1920 1921 

27203 81377 875 28075 813-77 
............ 150(1 621'16 100 1800 62222 

........ 9,49714 2285 9,407-14 2285 
ipril 14052 3-140 1'69 14052 3618 tftr('h 	.............. 

ISV 41-42 4442 . 

urIc - 	 . 	 - 10.503-24 l4,7l'fl(l :1.4(1 10,50524 11.71700 

...... 11,01556 13.38530 11,01656 13,SSS40 

anual'y ... 	... ....... ........ 

................ 

12,85676 14,72'05 850 1743 12,5652(1 14,74248 

ehruary 	....... 

8,516-711 11.739-43 5.8'65 

....... 

a4-30 8,57541 11.773'73 
1 4  tither '12 '1 	aba 22 01! 2 

....... 

71 	"- 32.243 (1)5, 2' lOG 00 

uly 	............... 

oveniI)er 3,002 - 3)) 3,15244 1075 3,91(230 3, is:) 	hO 

k'pti'inh,er............ 

1,75672 7t(1'75 .. 1,75672 701'Th 

00,862119 62.2f1-34 

....... 

....... 

WOO 18323 90,038016 82.39457 

...............
)t','eii,l,er ........ 	.......... 

Total 	........ 

SILVER 

( ' 1.111 t r. ry U' ti,' t , .\ poctafions loll at the end of Juiie iii 1921 the j)rodll('tiIItl of 
dive,' during tile year did not quite .'s1uid that of the year 1920. The price of silver 
during 1921 while irudi below that obtaining throughout the jsrevious,vear was fairly 
uniforiti and the absence of fluet.uai.ioiis had a tendency to stabilize the industry. 
Declining costs of iitaterials and wages .'tlsii contributed to the lilargin between eusts 
of o tern tion afl d vu hit' of ii a' m ''t a! pro 1iIc41. 
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The total production for the Dominion during 1921 was 13,134,926 fine ounces 
valued at $9,185,007 as compared with 13,330,357 fine OUflCCS valued at $15,100,685 
in the preceding year, a decrease of only 1.46 per cent in quantity but 3917 per 
cent in value. 

Of the total production 9,210,098 ounces or 70.12 per cent was produced as 
bullion or refined silver; 1,133,284 ounces or 8.62 per cent was contained in blister 
copper and lead bullion and 2,790,944 ounces or 21.24 per cent was estimated as the 
total contained in gold bullion and recovered from ores exported. 

The production in Quebec amounted to 57.737 ounces as against 61,003 ounces 
in 1920 and was derived as usual from the zinc-lead ores of NoIre Dame des Anges, 
Portneuf county, and the pyritic ores from the Eastern Townships. 

The production in Ontario was 9,877,465 ounces as against 9,907.026 ounces in 
1920 and was derived as in past years mostly from the silver-cobalt ores of the 
Cobalt and adjacent districts. Of the total Ontario production, 5.326,015 ounces 
or 53.92 per cent was recovered in the mills and reduction works of Cobalt; 
3,884.083 ounces or 3932 per cent was recovered in the South Ontario silver smelters; 
129,009 ounces or 1430 per cent was the production from the gold mines and the nickel 
refineries and 537,758 ounces or 544 per cent was estimated as recovered from ores, 
residues, etc., exported to the United States. 

Manitoba produced 28 ounces in 1921 as against 15,330 ounces in 1920. This 
quantity was derived from the crude gold bullion shipped during the year. The 
decrease in the production of silver was clue to the fact that no copper ores were shipped 
during the year. 

The British Columbia production was 2,806,079 ounces as against :3,3i,028 ounces 
in 1920. This production included 1,080,993 ounces or 38484 per cent of silver contained 
in lead bullion; 43,291 ounces or 1 54 per cent contained in blister and converter 
copper; 1,671,395 ounces or 5956 per cent, the estimated recoveries from ores 
exported. There was also the small production of 1,40) ounces contained in gold 
bullion and in placer gold won during the year. 

The production from the Yukon increased from 19,190 ounces in 1920 to 
393,617 ounces in 1921. This was due principally to some important shipments of 
silver-lead ores from the Keno lull area. These ores were high grade, and were 
treated at the Seihy plant of the American Smelting and Refining Company, At 
the present time it costs in the neighbourhood of $100 a ton to land the ore at the 
smelters, so that only the richest properties will be developed. With better railway 
facilities this expense could be greatly reduced and the more rapid development of 
this area would undoubtedly result. 

The exports and iniports of silver are shown in the subjoined table:- 

1920 	 1921 
Exports  

Ounces 	$ 	Ounces 	S 

Silver in ore, concentrates, etc.............. . . 	1,903,130 	2,007,550 	1,537,980 	917,439 
Silver bullion .................... ....  ... ...... 0,931,374 	10,230,650 	7,258,054 	4,611,288 

Total ................. ................I 	11,834,5041 	12,238,2091 	8,796,0341 	5,528,727 

Imports 
Silver bullion in bars, etc ...................... .......2,453450....499,169 
Sterling silver .... ....................... ... .... ....314,869....148,980 

Total ..................... 	.............. ............. .2.768,311............... 648,149 
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COPPER 
The total production of copper from all sources in Canada during the twelve 

months of 1921 was 53,461,795 pounds which at the average monthly price on the 
New York market for electrolytic copper of 12.502 cents would be worth in Canadian 
funds, $7,459,780, exchange being computed at $1.1101, the average monthly 
premium for the year. In 1920 when the average price of copper in New York was 
17456 cents a pound, Canadian production amounted to 81,600,691 pounds, and the 
value, coiui.uuted on the same basis as before, but with exchange at $1. 1221 
was $15,991,982. From these data it will be seen that the copper industry has 
suffered a severe decline. This is more strikingly shown when the 1921 figures are 
compared with those of the year 1918 when a total of 118,769,434 pounds with a 
value of $29,250,536 was produced. In common with other copper producing countries 
the industry in Canada is passing through a quiescent period, and at the time of 
writing no immediate improvement can be observed. 

Of the production (luring 1921 a total of 50,353.645 pounds was contained in 
blister copper and in matte produced in British Columbia and Ontario. The balance 
of 3,108,150 pounds was estimated as recovered from ores shipped to the United 
States for treatment, and as contained in copper sulphate. The total production 
of refined copper amounted to 4,286,740 pounds produced at the electrolytic refineries 
of the Consolidated Mining and Smelting Company at Trail, British Columbia, and 
by the British America Nickel Corporation, Deschênes, Quebec. The production 
by these companies during the period showed a decrease when compared with that of 
former years, but the output. at Anyox by the Granby Mining, Smelting and Power 
Company remained about the same as formerly, namely, about 2,500,000 pounds 
of converter copper monthly. 

The production from Quebec also showed a decline from that of former years. 
It amounted to 266,188 pounds valued at $37,141 (Canadian). The output was 
mainly from the copper-bearing ores which were first treated for their sulphur 
contenis, and the resulting cinder then exported to the United States for the 
recovery of the copper. Seventy-five per cent of the copper contents of the exported 
product was estimated as recoverable. 

Ontario's production amounted to 12.763,477 pounds valued at $1,780,948 as 
against 32,059,993 pounds valued at $6,283,069 in 1920. 

The production was principally derived from the copper-nickel ores of the Sudbury 
District, and was mainly in the form of matte. During 1921 the copper contents of 
the matte produced by the Mond, International and British America companies 
amounted to 12,645,391 pounds. I)uring the last half of the year the plants of 
the British America and the International Nickel companies were practically 
closed down owing to the dormant market prevailing and production fell off 
accordingly. The silver-cobalt ores or rcidues exported contained a further small 
amount from which it was estimated 27,819 pounds of copper would be recovered. 
The South Ontario silver smelters also produced and sold 361,068 pounds of copper 
sulphate the copper contents of which (or 25 per cent) was included as copper 
produced in the total for Ontario. 

Manitoba did not produce any copper during the year. In 1920 the Mandy 
Mine shipped some 7,535 tons of ore to Trail, which had been mined during 1919. 
With the difficulties of transportation, increased freight rates, and a greatly curtailed 
market, the economic production of copper in the province was impossible. 

The production from British Columbia was very creditable. The performances 
of both the Granby and Consolidated companies at Anyox and Trail, respectively, 
were excellent considering the difficulties confronting the industry. The total 
production amounted to 40,432,130 1,ounds valued at $5,641,690 as against 45,319,771 
pounds valued at $8,881,701 in 1920. The output included 31.7 1,;0,09S pounds as 
blister or converter copper, and copper in copper sulphate, and 2,652,032 pounds 
estimated as recovered from ores exported. The year was marked by the destruction 

36372-4 
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by fire of the large concentrating plant at Britannia, and the ]es8ened activity 
of many copper producing mines. 

In former years the Yukon Territory produced a few hundred thousand pounds 
from copper ores, but at the time of writing no ores had been reported as shipped 
for treatment. 

Throughout the tw-elve months the price of copper was fairly uniform around 
12 cents and for the period averaged 12-50 cents per pound. Considered in relation 
to the prices obtained during the first nine months of 1920 at the end of which 
time the price broke sharply, the drop was about five and one-half cents per pound. 
Comparative New York and London prices for each month of the past two years 
are given in tabular form below. 

Prices of Copper (Electrolytic) 

New York London 

1920 1921 1920 1921 

18-918 12597 123'238 711.119 January ............................................... 
18569 12556 126-950 75.925 February ....................................... ....... 
18331 11976 118-348 71.190 March .................................... 	..... 	........ 

April ................. 	............................... 18-660 12438 111500 71.786 
May ...................................... 	.......... .18-484 

. 
12742 109-200 74-298 

June ................................. 	.... 	....... 	.... 18-065 12697 101909 75-682 
18-576 12-170 106-455 75286 

August 18-346 11-634 111-143 72.705 
September .......... 	.... 	........ 	. 	.... 	.... 	..... 18-144 11948 111-905 72-295 

July ........ 	............ 	......... 	.......... 

October ................... 	............ 	............ 15-934 2673 104-905 73476 
14-257 

. 

13-035 94614 74386 November ...........................................
December ........................................... 13-188 

.. 

13-555 85-905 74-525 
Average .............................................. .17-456 

. 
12-502 108-839 74•22s 

No'TE.—New York quotations in cents per pound. 	 - 
London ituotat ions in pounds per long ton. 

The range of prices given for 1921 is pet-Ito ps suthicient t'xpluziat ion of the decline 
in jiroduction. 

Ilie increase(l fabrication of copper products in Canada seems to offer the nioSt 
attractive peseet at the present time. Plumbers' supplii-s, small hardware, and 
electrical supplies, particularly those used in connection X%'ith small ninehultu. 
tools and hoiie,ltold nmchinery probably ('tustitute at large portion of the Canadian 
consumption. The electrification of railways will probably not prove much more 
advantageous to copper producers in the near future than at present. Exports of 
copper from the United states declined last year to a hitiost the 1919 ]t'vel, and the 
future of the export market is hard to foresee particularly he,e,ause of the recent 
devlopments i1i oIlier couiitrws as a result of which chieaiier copper may lie placed 
on the l'.uropean market in large qutmtitiee. At the sanic ti toe stocks have been 
considerably reduced so that the development of any considerable demand should 
he almost irnuiethiately reflected. 

The imports and exports of copi'r and copjier prod lots ,-is compiled in the 
Reports on the Trade of Canada here follow:- 

Exports of Canadian Products During the Calendar Years 1920 and 1921 

Item 
11)2(1 1921 

Quantity Value Quantity Value 

Copper, fine in ore, etc --------------------------- tons 
Blister Copper ................................... -------------- --
Copper in pigs, bars, sheets ...................... 	.... 
Copper, old and scrap ..................... 	...... 	.... 

23.66.5 
19,009 
1,332 

387 

$ 
5,917,782 
8,701,184 

710.978 
113.265 
433,097 

5,255 
16,539 
1,627 

785 

$ 
1,029,220 
5,167,915 

497.383 
161,378 
569,648 copper wire and cable ........................... 	...... 

Total ................................. 	--------............ -15,876,306.  

............. 
............ .7,425,544 
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Imports of Copper Products During the Calendar Years 1920 and 1921 

Item 

Copper in ears or rods when imported by manu-
fact urers of trolley, telcraph and telephone 
wires, electric wires, and electric cables for 
use only in the manufacture of such articles in 
their own factories ..... .............. ....... .- cwt. 

Copper in bars or rods, in coil or otherwise, at 
lengths of not less than six feet uninanu-
factured, n.o.p..... ..... ...... ...... ......... cwt. 

Copper in blocks, pigs or ingots ..... ..........lbs. 
Copper, old and scrap ................. ... ....cwt. 
Copper ore and concentrates..................... 
Copper in strips, sheets or platea, not polished, 

planished or coated........................... 
Copper tubing in lengths of not less than six feet 

anti not polished, bent, or otherwise manu- 
factured ....... ........................... 	..lbs. 

Copper wire, plain, tinned or plated ......... ... 

Tnt-ni.......  

1920 
	

1921 

Quantity 	Value 	(-uantity I Value 

$ 
	

$ 

229,7771 	4.254, 	164,7851 	2,278,883 

8,003 189,532 7,894 140,422 
9,236,575 1,784,370 925,452 135,563 

24,811 404,161 3,079 37,955 
24,400 57,640 27,500 48,015 

17,163 554,840 18,338 426,854 

723.625 272,641 788,079 196,907 
461,609 169,820. 109,7391 37,767 

7.687.0451 .... 	3,302,386 

NICKEL 

fl t he i ipQI'tLiltt metals for which Canada is famous, nickel has probably 
sutTered the severest decline. This is entirely due to the overstocked condition of 
the world's nickel markets and to the slowness with which the large stocks hed by 
all the warring countries have been absorbed. Owing to its extensive use as a war 
metal, nickel has moved towards normal ('VCZS more slowly than the other netnls. 
The tothi liominion output in 1921 was 11),293,186 pounds or 31-4 per cent of the 
production during IIL'O, which amounted to 61.335,706 pounds. There was little or 
no selling and the quotations of kS vents per pound used for calculating the total 
value given in this report was the average niarket quotation obtaining in (Janada 
throughout the year. At this rate, the value of the Canadian output in Canadian 
funds would he $4.72,615. Practically all of Canada's nickel has been derived front 
the Sudbitry district. During 1921, the Mond Nickel C'otiipatiy crnifinued to operate 
tit reduced ealucity throughout the whole year but the British America closed down 
in March and the International Nickel soon followed. The total output from the 
Sudbury smelters amounted to 19,497 tons of matte which contained 12,145,391 pounds 
of ('ripper and 19,256,900 pounds of nickel, the average contents of metals in the 
matte being about 32 per cent copper and 49 per cent nickel. The year's output 
included as usual, nickel metal produced as such from the smelting of silver-cobalt 
ores and some nickel contained in oxides and nickel salts. The nickel from these 
Sources amounted to 36,28(1 pouni:ls, all produecd by the South Ontario Smelters. 

The nickel refineries at Peachenes in Quebec, and Port Colborne, Ontario, treated 
,558 tons of matte from which they produced 5,419.174 pounds retined nickel in 

ingots and shot; 2,9216,407 pounds of copper, two-thirds of which was contained in 
blister, the balance being electrolytically refined in Canada. As usual the Mond 
output was exported to Wales for refining. A small quantity of matte from the 
International Nickel Company's refinery at Port Colborne, was shipped to the United 
States from which together with the treatment of aeeunmhited residues there was 
produced a small quantity of metals of the platinum group. The British Amet'iea 
Xiekc'l Corporation also produccd soire of the i'lntinum group metals. 

3c372-4l 
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The exports of nickel metal, nickel-copper matte, etc., during 1920 and 1921 are 
shown below 

Exports of Nickel, 1920-1921 

1020 1021 

- Quantity Value Quantity Value 

Lbs. $ Lbs. $ NukeI, 	fine .......................................... 8,498,300 2.982,717 4,794.500 1,054,44 
Nickel contained in matte ........................... 51,701,000 

.. 
9,006,140 8,064,600 1,418,490 

Total ........... 	............................ 
... 

60,199,300 11,988,357 12.859,100 3,102944 

LEAD 

Notwithstanding the general decline in prices during 1920 and 1921, the 
quantity of lead recovered by the Canadian smelters and contained in shipments 
exported showed a notable increase. Of the three producing provinces British 
Columbia made the most notable increase while normal production was maintained 
by Ontario and Quebec. The price of lead on the Montreal market, which was 11 
cents per pound in March, 1920, had, by December of the same year, fallen to 
675 cents per pound. During the calendar year 1921 the average price per pound 
on the Montreal market in car lots was 5742 cents. 

The Dominion production from all sources amounted to 67,146,011 pounds 
which at the average Montreal price for the year was valued at $3,855,524. Com-
pared with 1920, the production showed an increase of 86.75 per cent in quantity 
above the 35,953,717 pounds produced in that year and 19-95 per cent above the 
value recorded, namely, $3,214,262 (8940 cents per pound). The lead production 
included the refined lead and pig lead produced in Canada from the treatment of 
domestic ores together with the lead estimated as recovered from ores exported to 
the Jnited States. 

The 1921 production was comprised of 59,023,488 pounds of refined lead pro-
duced at Trail; 3,309,793 pounds pig lead from the lead smelters at Galetta, Ontario, 
and the estimated quantity of 4,812.730 pounds recovered from exported ores. The 
lead ores exported amounted to 4,835 tons, having a content of 5,360,000 pounds, 
90 per cent of which was estimated as recovered. These exported ores were princi-
pally from the East and West Kootenays and the Yukon Territory, supplemented 
by small shipments from Notre Dame des Angea in Quebec. The total mine ship-
ments of lead ores and concentrates were in the neighbourhood of 3c9,000 tons 
containing approximately 67,139,300 pounds of lead. 

The record of lead contents of lead ores and concentrates shipped and 
recoveries made from domestic and imported ores are shown below together with 
a record of pig and refined lead produced. 

Lead Production 

1918 1919 1920* 1921* 

Lead contents of ores and concentrates shippe.d from 
Canadian Mines .................................... 46,843.602 32,147,989 33,802,270 67.139,303 

Smelters production from Canadian ores and recover-
able lead in ores eiported ................. 

 .......  
51,398,002 

.. 

43,827,699 33,985,974 67,146,011 ........ 
Total production of refined lead in Canada including 

the lead contained in iniported ores 31.571,112 34,330,920 28,720,030 57,640.000 

* Preliminary estimat.e figures. 
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The exports and imports of lead in ores and as pig and in other forms are 
sIion below:- 

Imports and Exports of Lead 

1920 1921 

Qwtntit.v Value Quantity Value 

Lbs. $ Lbs. S 
Exports of 14041- 

Lead euntained in cr1'..... ... ............. ...........
Pig lead 

7.549,400 
15,800 

385,839 
1,846 

6,253,700 
23,779,700 

256,4:44 
992,483 

Total ........ 	........ 	....... 	.... 	... 	. 7,568.200 387.68t 30.0:13.400 1.249,319 

Im ports of Lead- 
Lead 	bars and sheets ......................... ..... 765,720 1T,5'2 179,8l 0,552 

26,639,261 2,182,60 922,959 44.863 
48,760 

117,224 

.. 
5. I$ 

10,47 
55,429 
12,502 

3,116 
844 

Lend, pig and block .......................... 	..... 
JAILd p)p ...... .. .......... ............. .........
Shots and bullets ..................................
Manufacturesoflead. n.o.p ......... ....... .... .... 21)5,507 100,541 

Total ........ 	.... 	.................. 	.... 2,53 1. 661 

...... 
1.161,738 27,573,980 

.... 

I59.916  

ZINC 

Based on smelter recoveries, the production of zinc showed a remarkable increase 
in comparison with the record for 1920. The Canadian production in 1921 amounted 
to 53,095,000 pounds, which at the average St. Louis price for the year of .1 055 cents 
per pound was worth in Canadian funds $2,758,552, as against 39,863,912 pounds 
valued at $3,335,490, Canadian funds, in 1920. r1h ese  data show an increase of 33.2 
per cent in quantity but a dccrense of 17-3 per cent in value. Of I lie total Canadian 
production of 53,095,600 pounds, the refined zinc produced by the Trail smelters 
amounted to 52.988,00() pounds and a total of 107,0(19 pounds was estimated as recovered 
from some 176 tons of ore and concentrates shipped to United States smelters (25 per 
cent of the inc contents being allowed for smelter losses). The production in 192Q 
included 37,034,000 pounds of refined zinc and 2.829,900 pounds estimated as  
recovered from exported ores. The total zinc ore and concentrates shipped from the 
mines in 1921 amounted to approximately 297.400 tons having a metal content of 
about 78,920,3(8) pounds of zinc. 'J'hiese shipments also contained a large quantity of 
lead. As in other years, the production was derived entirely from British Columbia. 
Quebec, which formerly produced about a million pounds per year, did not report the 
shipment of a single consignment of zinc ore or concentrates, although ores containing 
lead were exported. 

As a result of the decline in metal prices and the consequent closing down of 
nearly all the United States zinc smelters which formerly treated considerable amounts 
of Canadian ore, many small operators in British Columbia were compelled to discon-
tinue for a time. The range of average yearly prices for the last four years on the 
St. Louis market, as published by the Engineerinq and MosLng Jou.rtaj, were as 
follows: 1917, 8730 cents; 1918, 7.890 cents; 1919, 6.988 cents: 1920, 7.671 cents; 
and 1921, 4-655 cents. The New York quotations are usually about one-half a cent 
higher due to the difference in freight rates. 

The average monthly prices of zinc on the Montreal and St. Louis markets are 
shown in the accompanying table, supplied through the courtesy of the Consolidated 
Mining and Smelting Company:- 
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Zinc Prices-1921 
(in cents per pound) 

Months Montreal 	$t. Louis 
January ............. 	....... 	....... ...... 	...... 	..... 	................ ... .6.561 5-413 

6-607 4-928 
March .......................... 
February..... 	....... 	.... 	................................... 

6•686 4737 .. 	...... 	........................ 
priI 	. 	 ...................................... 6-588 4-747 

May............................... . . . 	 6 809 4 848 
June 1-5.56 4-421 
July ....... 	.......... 6-311 4-239 
August 6126 4-186 
September........................................ 41.19 4.235 
October......... 	............ 	............ ...... 	.... 	....... .... 	... .6-454 
November ..... ..........  .... 6-5.5 4-663 ...........................
J)eceruber ...... 	........................................... 6-673 4.837 

Imports and Exports of Zinc 

twelve MonthS endtng r)eeeinl)cr 31 
Imports ,. 	-------- - 

1920 1921 

Lbs $ 	 Lbs $ Zinc 	dust. .......... .................. ... 379,180 50,597 	434,981 46,440 
Zinc in blocks, pigs, bars and rode 559 	36,248 2,613 
Zinc, in sheets and plates ........................ ..... 	2,269,917 274,908 	2,746,753 244,802 
Zinc seamless drawn tubing .......................... 470 

1,555,068 
146.............. 

122.745 	1.110,744 !16,6S3 Zincspelter............................................
Zinc manufactures of n.o.p ......... 

............. ...... ...4,838 

.................. 
.. 
.. 

96061[_ ......  ... ,53,9441 

Total zinc and its products ....................... ............. . 
.... 

845,916 	............. 
.. 

404,344 

Twelve Months ending December31 
1920 1 1921 

'rons $ Tons S 
122,387 52 1.293 Zinc ore ........................................... 	...3,126 

Zinc spelter ......................................... ... .9,799 512,279 12,828 1,336.389 

Total zinc and its products ....................... .......... 	.... 634,666. 	.... ...... 1,337.1152 

With reslw'et to the future demand for zinc it seems to Is' the 	'oisensu 	of 
opinit 'n 	that wit Iii it 	I lie next 	Ii fteen 	years 	a md 	pn'obnihly within t Inc 	ntwt ton years 
the world will call for double the present average output and it tt ptal 	of in' ii,' 	zi tic 
tint n I lie world has so f 	i- 

MOLYBDENUM 
Of tine many liniiIIneels ''1 molvbdeiiunin el 	1)1-rated during liii- 'zi r 

any prodi,ictiiun thnriing 1921. and one lnriit,erly only i'epoi'toil thing n little dcvel-
ment work. I)uri ng the year a total of 1,700 pounds of niolyhidt.'munmn was exported to 
the United States, this shipment being made from stocks left over from the previous 
years. The value of the shipment was *619. Sonic work was done during 1921 linukinig 
to the commercial development of the metal, and owing to the fact that molybdenum 
can be used commercially as an alloying element which adds to steel marked advami-
tages not otherwise obtainable, the development of the uiolylxlenunn mining indut ry 
will likely follow the growth in steel product ion. Molybdenum is used in quantities 
never exceeding one per cent as an ingredient in the special sts'els used for the manu-
facture of automobiles and nnutonnobile parts and in the manufacture of die blocks, 
drop forge piston rods, slnovt.ls, pneumatic tools, railway parts, mill rods and seamless 
tubing. 

Molybdenum ore, which was quoted during tine war us high as $215 per pound 
of contained suiphide, declined in price until (luring the year just closed the average 
was in the neighbourhood of 45 to 50 cents in pound. New York ilintita t ions. 
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PLATINUM 

l 4 rcvi ti, to 1910 Jut attempt wa- IIIILde ill (ttiiitia to reeCfler itictals of the 
platinum group. The I11iti('iI)al titirt'i' of tli(st' nictals is believed to be the nickel-
cOpper ores from the Sndlnury tI ist rid . the mat t e from wit ich was previously exliorte(1 
for refining either i it the United States or Wales. Both the International Nickel 
4 'onipany and the .Mond Nickel 0,nipanY still export their product in the form of 
residues or nickel-copper iii a it' coil I a 11 i tug j 14 'e it JO S itieta I . T iiesv latter are it't ' vt'red 
at the refineries in N( , w .leut'y and \Vales. resl)(s'tiVely. No data regarding recovery 
of i)1'.itiuuum metals at Swansea had ,'onue t'' hand at the timt' of writing, anti as it 

pit-ia-c it was st ,nuewli uLt iii fHc ut tti dotermine the quantity of p uutin urn eon t i itti I 
in ores produced in 1921. The Briti-Ji America Nickel Corporation, which commenced 
olwrItt imig its refinery at l)ecIuenes, Quebec, earl y  in 1920, but which was closed down 
curly iii I 1, will be in a l isit ion recover Ilatmunu and uclated metals when opera - 
tains nrc resumed. A few tiumlices of native iilut.inuiuu are won every year IIOIII t Ito 
alluvial sands in the 'Inlamitcen district of British Columbia, but to date no large settle 
working of these deposits has been attempted. 'raking no account of the platinum 
contents of the Mond matte winch was exported to Wales, regarding the platinum 
ci intents of w hi cli no data Wi 're avtu I ha It It, titt• i'1  at iii nut tn idue Ii cot front Can ad iut n ores 
in 1921 amounted to 269 ounces. 	( )thuer associated ituetals were Palladium, 591 
ounces ; Iridium, Rhodium, Ruthenium, ( )snuiuiuu, M 'unces. ( )nlv 	umecs was 
reported as recovered during the year front the alluvials of British (.tiulumhin. 'l'lui' 
Ontario output was prodiui'ecl in part by the De-iltejues plant. uctining Sudhury matte. 
and was partly recovered in New Jersey by the international Nickel ( 'omnpnny, treat jug 
residues from the Poft Colborue refineries. The total value for the above quantities 
as returned by operators was $57,350, as against 2,021 crude ounces with a value of 
$143,578 in 1920. 

1)uring the month of 1)ecember reports were received of ibscoverues of gold and 
platinum-bearing sauiuls along the Red Deer river, about nine (9) miles from the town 
of Erskine, in Alberta, and that considerable staking was being (lone. Test pita had 
been sunk 25 feet to bed jock, and an assay which was published in the press gave 
the utineral values per cubic yards as folhiws gold, $3,t6 thu tinumuu, $1.75. Press 
reports also mentioned the finding of native platinum in leavi' or plates ut a depth of 
about 500 feet in the Douglas Channel Mine formerly known as the Drum Luinintit. 
No information as to the size of these occurrences was obtained nor was any further 
confirmation received. 

The exports and imports as published in the Reports of the Trade of Canada 
wire as follows:- 

Platinum 

1920 1921 

Quantity 	Value Quantity 	Valut' 

Ose. $ (ha. 	$ 
Exports- 

Contained in concentrutes ........ ..... ............ 473 	53,956 
Platinum, old and scrap .... ........... 317 	31.784 

705 
111 

50,697 
6,982 

816 57,679 Total ........ ...... .............. 	... ........ ..790 	85,740 

4,342 
69,516 

Iniporto---- 
Platinum retorts ................................. 	....... 	6,487 
Platinum wire, and in bars, stripe. etc. ........... 	 105,718 .... 

.. . .... 
.... 

3,755 .... 

.............. 7,301 

Platinum crucib1c ........ ...........................13,772 

Total .......... 	.... 	.... 	................................. 125,977 
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IRON ORE 

'lht liiinu•nts of iron ore frimi ('anadian niines which in 192() were the lowest 
on record for twenty years again decreased by mre than 50 per cent. The total 
quantity reined was 42,938 tons, and sli ipn'cnts aniounled to 59,408 tons. The only 
producing mine in Ontario was the Magpie operated by the Algouta Steel Corpor-
ation, which accounted for 4,198 tons of the total mined. Other producers were 
the Walibridge and Moose Mountain which together shipped it hundred tons of 
briquettcs and ore. In British Columbia, some 900 tons principally tnagnetite Was 
shipped from Ttxada Island and Mons to Seattle, Washington. 

In Nova Scotia, the Dominion Iron and Steel Corporation and the Nova Scotia 
Steel and Coal Company as usual brought in \Viihana ores from Xewfoundland. 

In former years sinai] shipment_s of titaniferous ore were made from Huje St. 
Paul in Quebec hut during 1921 no ore was mined and none was shipped from this 
loca]ity. 

Imports of iron ores during the year amounted to 661,168 tons vaued at 
$2,109,094. Exports in the same period tttalled only 4,261 tons valued at $13,373. 

PIG-IRON 

The average monthly output of pig-iron in Canada during the twelve iiioiithi_s 
ending December was 50,000 tons or less than the average monthly record for any year 
since 1908. Throughout time entire period during which a total of 595,000 long tons 
of pig-iron was made, the market was decidedly quiet and the suspension of interest 
in iron was general. In the United States as in Canada the final weeks of 1921 
were characterized by a quiet market and declining production. In spite of this 
there was evidence at the close of the year that there would be an early resumptiim 
of activities in the iron trade and the opinion was generally expressed that the first 
month of the new year would see the beginning of an upward movement in product ion. 

The following table shows the production of pig-iron by grades, and ferro-alloys 
during the months of the calendar year:- 

Pig-Iron and Ferro-Alloys Production 

(Tons of 2.240 lt).4. 

Total for the twelve months ending Decem her, 1921 

In Blast Furnaces In Electric Furnaces 
Total 

For own For For own For Production 
use sale use sale 

Fig Iron- 
Basic ............................... 
Foundry ...... ...................... 

.459,380 
33,26.5 

1,998 
63,817 222 

............. 451,578 
97.304 

7,837 27,247 3.5,084 
. 

388 388 ('astings................................... 
.500,4382 93,062 222 

.... 
...... 

388 594,354 

Malleable............................ 

Total J'ig lion ................... 
Total I"erro-Alloys ............... 9583 167 . ............ .12,743 22,493 
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STEEL INGOTS AND CASTINGS 

During the twelve lrontbs ending 1)eecmber, 667,484 long tons of .t'el ingots 
and castings was produced as coni'ared with 1,109,000 tons made during 19 20- The 
average monthly production (lurmg the year was 511,000 tons as conlpareil with 9,000 
tons during the preceding year. of the total production of steel ingots and castings, 
645,075 toIls was in the form of direct steel ingots comprising 1341,882 tons of basic 
open hearth steel, 239 tons acid elan hearth steel, 94 tons bessemer, and 2,860 Ions 
made in electric furnaces. The whole basic and acid open hearth production of 
steel ingots was made by the operators for the use of their own mills. Of the 
bessemer ingots produced 37 tons was used directly and the balance was produced 
for sne. A total of 2,200 tons of electric steel ingots was used by the plants reporting 
and (1110 tolis was niade for sale. 

Steel castings produced during the year aniousited to 22.409 tons, comprising 
6,5:31 tons basic open hearth, 256 tons acid open hearth, 1,1338 tons bessemer and 
13,984 tons castings made from electric furnaces. Of the whole amount. 18,495 tons 
was made for SOlO and 3,914 tons used by the firms reporting. An analysis of the 
18.495 tons of direct steel castings made for sale shows 5,081 tons was made by the 
basic open hearth process, 252 tons in acid open hearth furnaces, 1,401 tons by the 
bessemer process and 11,761 tons from electric furnaces. 

The low price of steel in December was not only the low for the year but was 
lower than at any time since January. 1916. While the production of steel during 
1921 wns less than for any preceding year since 1908 the Sentiment prevailing in the 
steel trade at the end of December was favourable to an early resumption of activity 
and the hope was everywhere exprised that the early months of the new year would 
be marked by a runiption of construction work as a result of the iioe favourable 
purchasing market established and that as a consequence a considerable development 
in the production of steel might be expected. 

Total Production of Steel Ingots and Castings 

Tons of 2.240 lhs. 

For the twelve months ending December, 1921 

For own For 'i'otnl 
use sale l'roduction 

641,882 641,882 
23'4 239 

37 57 94 
2.200 660 2,860 

644.358 717 . 645,075 

1,450 5,081 8,531 
4 252 256 

237 1,401 1,638 
2,223 11,761 13,984 

3,914 18.495 22,409 

648,272 19,212 687,484 

SfrelJnQotau- 
Open hearth—Basic. ............... ........................... 

Acid ............. .............................  
Bessemer .................................................... 
Electric . ... .................................................. 

Total Steel Ingots. ...... ........... --- ................ 

&eel Castings- 
Open hearth--Basic ..... ............. .......................  

Acid ..................... .................... 
Bessemer ....... .... ......... ............................... 
Electric ..................................................... 

Total Direct Steel Castings.............................. 

GrandTotal ............................. .... ........... 
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NON-METALLICS 

ACTtNOLITE 

The niilliiig of actillolite lva 	;trriod ii during only 121 days in 1921 (luring 
which time at total of 109 tons was milled and a total of 7$ tons was ground and 
bagged for shipment. The crude ore was quoted at $13 it ton. but the mill product 
commanded a somewhat higher figure. the value of the shipments totalling $975, an 
average of *12.50 it ton. 

Production of actinolite in ( 'anada has been eontined to E'lzcvi r and K niadar 
townships, in hastings and Addington counties, province of (hitari, the centre of 
the industry being Aetinolite. 

Aotinolitv is used as an i ugredien t for coal- tar rot ti ng compounds, the gri iid ing 
of the ciude material iuiiig bmie iii such it way so its not to destroy the fibre. 

The only shipper was the .Sictinohite  M ining Company of Bloomnflcld, New 
.Jersey, U.S.A. This company owns the deposit noted, and also a grinding mill at 
ict inolite. 

1920 	 1921 

Tons 	Value 	Tons 	Vulue 

$ 	 $ 
Produtlion 	..................

. 	
10(t 	1,160 	75 	975 

ASBESTOS 

Complete returns received from the fourteen firms operating asbestos inimtt 
during 1921 showed that the value of sales during the year had declined to 48 per 
cent of those recorded for 1920, and that only 72 per cent of the 1921 output had 
been disposel of by the end of December. 

As usual the production was derived from the well-known deposits in the Eastern 
Townships of the Province of Quebec. 

The rock mined during the year amounted to 2,063,721 toiis which was about the 
same as the quantity mined in 1917, but was a million tons lower than the 1920 record 
of 3,142,827 tons. Of the rock mined only 129 tons was sold as such during the year 
and 1,673,685 tons mined by the operators was milled for the recovery of fibre. 
There was very little trading in asbestos ore the mills purchasing only 276 tons (luring 
the period. The total output of all grades amounted to 123.709 tons of which 90,407 
tons was sold or shipped at an average value to the operator of $53.17, the total sales 
value amounting to $4,807,052. By grades the output comprised 653 tons of crude 
N. I worth $1,234 a ton; 1,741 tons crude No. 2 vaued at $92 a ton; 688 tons 
fiberized crude worth $421 a ton; 10,246 tens spinning stocks of which sales were 
made at $258 a ton; 19,325 tons shingle stocks valued at $94 a ton; 3,788 tons mill 
board stocks at $68 a ton; 36,405 tons paper stocks worth $43 a ton; 23,389 tons paper 
fillers at $16; 27,474 tons of by-products including asbestos, sands, finish and floats 
valued at $5 a ton. 

Sales during the year totalled 90,407 tons consisting of No. 1 crude, 195 ions; 
No. 2 crude. 2.542 tons; fiberized crude, 141 tons; spinning stocks, 4,lP77 tons; shingle 
stocks. 10,990 tons: mill board stocks, 3,242 tons; paper stocks, 27,951 tons; paper 
fillers, 18,255 tons; by-products, 240,845. 

Stocks on hand at the end of the year amounted to more than 50000 tons. 
A detailed statement of the description and disposition of the output is given 

in ti, 	f >]l,WiIu table 
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Output, Sales and Stocks of Asbestos, 1921 

o1d or Shipped Quantity 
in stock 

-  
- 

Total Average ('lassification Totalout.put on hand 
Quantity sales value value at end of 

at mill per ton period 

653 195 240.607 1,233 88 865 (rude No. 1 	 ............ 

Crude 	No.2 ... 	...... 	........ 	......... 1,741 562 332,882 592 31 1,831) 
Fiberi2ed (rude ..... ................... 688 141 59,350 420 92 1.048 

. 

. 
10,246 
19,325 

.1,977 
10,900 

1,287.050 
1,031,634 

25850 
93 87 

6,644 
11,534) 

3,788 3,242 222,333 88 58 1,810 
36,405 27,951 1,216,866 43 53 11,500 

$prnnir 	Stocks ..... 	................... 

Paper Fillers 23,389 18.265 294,837 16 14 9,448 

Slungle Stocks ........ 	.................. 
Mill Itoard Stocks.......................
Paper Stocks .......... 	.. .......... 	..... 

13y-Produrls 	(asbestos 	send, 	finish, 
27,474 24,084 121,483 5 04 5.54i 

123,709 90,407 4,807,052 53 17 

floats) ...............................

Total ........................ 50,3011 

Imports and Exports of Asbestos 

-- 1020 1921 

Tone $ Tons $ 
!)pOttfr'' 

Asbestos in any torin other than crude, and all 
manufactures of, n,o,p ................ 	.......  ...... 1,047,031 575,158 

152,740 11,521,536 

. 

63,340 

. .. 

Fxporfs- 
Asbestos.... 	...... 	.............................. 5,465,311 

36,303 365,920 22,054 215,961 
. 

196,067 261,274 
Asbestos sand and waste.......................... 
Asbestos manuutu't.ure't .......................... ... 

Total 	.................................... .............. 12,083,523 .............. 

... 

5,942,546 

The following quotation regarding the asbestos industry in Canada is takeit 
from The Mineral Industry (1nrmq 1919. 

One of the i IIIjau'lan I prohleiits confronting Canadian producers is the PrOht-
able disposal of low-grade materials. In the mmrnial process of nun ing, spin it big 
fiber represents it small Prolarlion of the E'titirc output. Ittei'c is it coiistant and 
keen demand for spinning tiler, while the iiinrket for the lower grades- of 10111 stia'k 
is soniewhat sluggish. Iii the endeavour to supply the demands for tit' high-grail' 
jirotibit' material. t here is it tendency, therefore, to constantly increase st a'ks of 
low-grtle nuiteriak that are prolucs'd at the same time. Thus the stock louses are 
gradually filled up with low-grade 1)rohicts that are difficult to niarket. For (It' 
lowest grade of asbestos in the Quebec thistm'ict, there is an uncertain and fluctuatitig 
iuuarkul, and at present it is largely discarded OS waste. Obviously the most ready 
slut ion of this lrol)lt'm would be the development of new and more f'tended us' 
for law-grade fiber. The altentioli Of IP:t)llttll(t urers is directed to this problem, for 
the olution would be nut tinIly beneficial to pridu'ers and consumers. 'I'hit' producer's 
operations would t1t'r.'hy be better balanced and thus more economical; he could 
dispose of his products at lower prices, and would be in a better position to jilerease 
his production of the high-grittic fihiei' now so greatly in demand. 



Tons 	$ 	S ets. 
227,941 	660,556 	2 90 

.1,105,711 	3,891,335 	3 52 
650,6.50 4,698,115 7 22 

3,425,538 17,854,581 5 21 
9,014,325 46,518,277 .510 

92,969 *555 700 '10 (XI 
58,044 484,086 6 34 

502,805 2,065,2171 4 11 
106,255 323,984 0 80 

15,4,s1,236 77,081,851 4 98 
.54I,82tt 2,808,556, 5 IX 

14,942,418 74,273,3211 407 

1-5 
7-2 
4-2 

22-1 
58-2 
0-6 
0-4 
32 
2-6 

100 
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COAL 

i'hr output of '-eal from Canadian auto.s during the twelve months ending 
December, 1921, ulnounte(l to fifteen million short tons valued at $74,978,000, 
or $4.97 per ton. This quantity was 58 per cent of the amount mined during the 
preceding year, when the total output was 16-9 million tons. In 1919 a total of 13-9 
million tons of coal was raised so that although the output of 1921 was 12 per cent 
lower than in the preceding year, it was more than a ittillion tons in excess of the 
1919 production. The highest monthly output recorded was for November when 
more than 1-5 million tons was mined; the lowest was in April, the total for the 
month being half a milhon tons less, or 941,000 tons. 

Alberta held the premier position among the coal-producing provinces, with an 
output of 5-8 mill ion Ions. Nova Scotia followed closely with 5-7 million tons. 
The output of coal from the mines of British Columbia amounted to 2-8 million 
tons, while Saskatchewan mined 332,000 tons, and New Brunswick 180,000 tons. 

An analysis of the disposition of coa1 during the year shows that 58-2 per cent 
was shipped; 22-1 per cent wi-nt to railroads for locomotive consumption; 7-2 per 
cent was used about the colliery for power purposes; 4-2 per cent was sold for 
ships' bunkers; 3-2 per cent was put on bank; 4-6 per cent was put on the waste 
dump; 1 5 per cent was suipp1 ied to eniployces for domestic consumption; 0-6 per 
cent was used in the manufacture of coke at the collieries; 0-4 per cent was used 
in making briquettes. Included in quantities referred to in the disposition was 
541,820 tons, lifted from hank during the year. 

While at time of writing, data regarding stocks on hand at the beginning 
and at the close of the year were incomplete, sufficient returns had been received to 
indicate that the amount of coal on bank at Canadian mines had decreased to less 
than half the amount of stock at the beginning of the year. 

Table 1.—Output and Disposition of Coal During 1921 

Per cent, - 	 Average 
of 	1'oti1 	Total Value 	Value 

Total 	 I 	per ton 

Supplied to employees for domestic consumption.. 
Used for power purposes (colliery boilers, com-
pany's railroads, etc.) ......................... ... 
Ships' bunkers and railroads- 
(a) Ship's hunkers............................... 
(bl 	Railroads ................. ................... 
Shipntt'nts of coal (eelusive of item 3) ............ 
Used in making coke at colliery ................ .. 

B. Used in making briquettes....................... 
Put on batik..................................... 
Put on waste heap ............... ................. 
Total disposition................................. 
Lifted from bank................................ 
fotal output .................... ................. 

Value of coke manufactured. 
In computing the values recorded in the preceding table the actual income from 

coal sold or shipped (see items 1, 3, 4) has been given. This value has in all cases 
been exclusive of delivery charges and has been based on the valne'ohtained f.o.b. The 
values for the other items have been computed, for the various amounts given, at the 
same rate as was obtained for similar products sold by the operator. 

The output of coal in ('anada during each of the past three years has also been 
compiled by kinds and provinces. For convenience of reference the output during 
1920 has in each case been taken as 100 and the corresponding percentage or index 
namber has been calculated for the other two years. These data are given in 
Table 2:- 
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Table_2.—Output of Coal for Canada by Kinds and Provinces 

Provinces 
1919 1920 1921 

Short 
- __________ 

Index 
- 

Short Index Short Index 
Tons No. Tone No. Tons No. 

NovA 8con- 
Bituriiinous ..................... 5,790,196 90 0,437,156 100 5,734,853 89 

Nxv (lit 
186,377 97 171,685 100 180,358 105 

SASKATCHEWAN- 
Lignite .......................... 379,347 113 335,222 19(1 332,117 1)9 

ALBERTA- 

itituniinous.........................

Anthracite ..................... 8.5,579 

. 

67 127,513 100 9(1,964 76 
2,255,957 67 3,419.147 100 2.871.019 84 

Lignite.. ....................... 2,562,124 

... 

76 3.361,105 100 2,885,537 86 
Biturninou 	...................... 
Total 	Alberta ....... . .......... 

.... 

4,033,060 71 6,907.785 100 5,854,420 85 
13iuTr,a UOLCMS1A- 

. 

Ititurninous ..................... .2,049,516 

.. 

86 3,095,011 100 2,840,870 92 

TOTAL 1)0MINI0N 

Anthracite ....................... .85,579 	67 	127,513 	100 	06,064 	76 
I3ituininou ........................10,892.04f 	83 	13,122,009 	100 	11,627,800 	89 
Lignite ...... ......................2,011,471 	80 	3,690,327 	100 	3,217,654 	87 

Grand total............... 13,910,096 	82 16,940,839 	100 	14,942,418 	88 

In the period under review Canada exported nearly two million tons of coal or 
it little more than 13 per cent of the quantity actually mined. The amount exported 
was only 78 per cent of the total shipped for foreign trade in 1920, and even fell 
slightly below the amount exported in 1919. 

Reference to tile tables of exports herewith shows that more than 1.1 million 
tons of coal was exported through British Columbia ports during 1921. This was 
only one per cent less than in the previous year. It is to be remembered that these 
data do not show time province of origin but only the port of exit to the United States, 
and as the bulk of coal exported from Alberta is shipped through the Customs ports 
of Fernie and Cranbrook, it will be understood that the total exported coal credited 
to British Columbia ports was not all mined within that province, in the final 
report on coal statistics, the quantities shipped for export trade from the mines of 
each province will be shown. A total of 728,000 tons was exported through Nova 
Scotia ports and about 72,000 tons through New Brunswick ports. Exports from 
the other provinces of Canada were negligible. The total exports of Canadian coal 
have been compiled in Table 3, to show the quantities exported from each of the 
provinces of Canada during the past three calendar years. For conveniftnce of 
reference as before the quantities have been reduced to percentages of the 1920 
exports so that the reader may note the rise or fall of exports from each province in 
relation to the exports from that province in the two preceding years. 

- 	. 	Table 3.—Exports of Canadian Coal by Provinces 

Nova 
New Ili 
Prince I 
Quebec 
Ontario 
danitol 
SaskaO 
Alberta 
llritish 

1919 1920 1921 
Provinces -- 

Short Index Short Index Short Index 
Tons No Tons No Tons No. 

................. 994.107 80 1245,673 100 727,951 58 
unwjck .................. 69,09(1 .52 113,050 100 71,534 63 cothm 	 ....... 
[idward Island ............ 2 100 2 100 

929 68 1,372 100 85 6 
10 .......... 

167 

...... 

23 721 100 1,690 234 
hewan .................... 

..5 

389 12 3,132 100 2,633 84 
1,022 33 3,106 100 43 27 

Coluinbiasad Yukon 1,014,341 

.. 

85 

........ 

1,101,167 100 1,182,528 119 

.2,070,050 81 2,558,223 100 1,987,278 78 Total .................... 
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Table 4.-Imports of Coal into Canada by Kinds and Provinces 

1919 1920 1921 
I'rovmces 

Short Index Short Index Short 	I Index 
Tons No. Tons No. Tons No, 

NovA Scorn- 
Anthracite ............... ...... .60,0tL5 

4,076 
133 
134 

45,334 
3,044 

101) 
100 

112.24.5 
1,8Th 

137 
62 Bituminous...................... 

64,111 133 48,378 100 64,120 133 

Nw BRUNSWICK- 
66,898 116 57,859 100 82,509 143 
11,751 1,255 936 100 41,950 4.482 

78,649 134 58,795 100 124,459 212 

Total..................... 

Total.. ............ ....... 

PRINCE EDWARD ISLAND-  
9,574 173 5.544 100 6,643 120 

Anthracite...................... 
Bituminous...................... 

142 28 513 100 238 46 
Anthracite...................... 

9,716 160 6,057 100 6,881 114 

Bituminous .... ..................

Total..................... 

QUEBEC,- 
1,378.460 89 1,514,456 100 1,311.712 85 Anthracite ....... ................

Bituminous .... .................. 2,673,819 76 3,503,410 100 2,684,566 77 

Total ... 	................ 4,052,279 80 5,047,866 100 3,996,278 79 

(.'ENTRAL ONTARIO- 

. 

2,978,472 101 2,945,782 100 2,808,327 95 
7,700,93.5 74 10,373,324 100 8,733,828 84 

10.679,407 80 13.319,106 100 11,542, 155 87 

Anthracite...................... 

HEAD OF LAKES- 

Total ............ 	........ 

463,676 157 295,682 100 260,890 88 
1,547,784 79 1,963,579 100 1,975,918 101 

Bituminous .... .................. 

Total..................... 2,013,460 89 2,259,261 100 2,236,808 99 

MANITOBA- 
12,906 74 17,509 100 33,473 191 

Anthracite... ............ ....... 

62,746 144 43,547 100 76,833 176 

Bituminous...................... 

Anthracite...................... 
Bituminous...................... 

7.5,652 124 61,056 100 110,306 181 Total..................... 

MANtTOBA AND HEAD OF LAKLS- 
478,582 153 313,191 100 294,36.3 94 

1,610,530 80 2,007,116 100 2,032,751 102 

2,089,112 90 2,320,307 100 2,347,114 101 

8K. 	H} 
254 123 

Anthracite...................... 

1,406 263 .53.5 100 2.127 398 

Bituminous ... ...................

Total...................... 

'l'otal..................... 1,406 190 741 100 2,381 , 	 312 

ALBERTA- 
66 13 517 100 66 1:1 

Anthracite........................ 

1,131 186 607 100 1,829 301 

1,197 106 1,124 100 1,89.5 169 

BItUIOUIOUS .................. .... 

Bmsii COLUMBIA AND YtxoN- 
Anthracite...................... 136 181 75 100 251 335 

Anthracite...................... 

66,700 .51 13,137 100 17,086 130 

Bituminous ................. .....

'I'ot.al..................... 

6,83(1 52 13,212 100 17,337 131 

Bituminous...................... 

CANAnA-' 

Total..................... 

4,972,283 101 4,912,964 100 4,586,370 93 Anthracite....................... 
12,010,490 76 15,902,632 100 13,536,250 85 Bituminous .............. 	........ 

Total..................... 16,982,773 83 20.815,596 100 18,102,620 87 
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Table 5.—Total Output from Canadian Mines 

Months 	 I 	1919 	Index No.I 	1920 	Index No.I 	1921 	Index No. 

January........ 1,337,852 83 1,606,238 100 1,362,310 86 
February 1,136,188 87 1,308,221 100 1,196,018 91 
Mareli............ 	 ... 96 1,309,376   100 1.126,936 86 
April 

..1.261.524 
1,044,298 88 1.189,850 100 932.583 78 

May .... 	.... 	...... 	.......931,957 
June 623,723 

81 
443 

1.170.074 
1,351,708 

100 
tOO 

980.307 
1,107,174 

84 
82 

July.............. 686,450 52 1,326.360 IOU 1.162.324 
August 830,165 60 1.372,601 100 1.507,133 ItO 
Sepumila'r 
October 	 . 

1,278,390 
1,566,472 

88 
lii 

1,449,205 
1.414,227 

100 
tOO 

I .313,968 
1.396,404 

Al 
99 

November 1,573,826 90 1,748,109 100 1,516,735 87 
December 1,628,261 96 1,700,864 100 1.339,726 79 

Total............ 13,919,0116 . 	 82 16,940,8.39 100 14,942,418 88 

Table 6.—Total Exports of Canadian Coal 

Months 1919 Index No. 1920 Index No. 1921 Index No. 

465.568 140 332,763 100 185.297 56 
38 145,004 100 86,503 (It) 

January ... 	..... 	.......... 	...... 
February..................84,686 
Mardi............. 

. 

29,4314 SI 252.189 100 177,209 70 
April 	 . 53,95 6 45 118,592 100 79,014 67 
May 	 . 	 . 108.211 55 195.494 100 131.650 67 
June 106,460 45 234,915 100 209,331 89 
July...... 	 . 2.103 65 129,801 tOO 289.199 223 
August 	. 103,610 25 422,021 IOU 225.301 53 

epternher 	.. 	 .. 	 . 186,227 94 198.631 tOO 149,845 75 
243.5(11 121 201.655 100 179,157 89 

November.. 	 . 267.427 155 172.169 100 134.864 78 
October ...... .............. 

238.597 154 154,969 100 139.11043 90 December........................ 

TOTILI 	.. 	... 	 ... 	 ... 2,4)70,050 81 2,558,223 100 1,987.276 78 

Table 7,—Total Imports of Coal into Canada from the United States 

Months 1919 Inulex No. 1920 Index No. 11121 	In4tex No. 

January 	 . 	. 1.37.463 155 889.209 tOO 1,698,541 191 
February 1,068,781 124 865.169 100 1,195,2743 138 
March 	. 784.171 55 1,437,815 100 1,202.631 84 
April 	 . 1103.099 62 974,298 100 853,358 88 
May. 	. 	 . 1,198.127 116 1,033,361 100 1439,297 139 
.June................ 1,1197.116 108 1.573,857 100 1,9:10.11:1 123 
July........ 	. 2,049.735 90 2.284,448 100 1.905. 694 83 
August 	 . 2.113,305 80 2,629.656 100 1,950,833 74 

October ...... 	.... 	..... 	..... 	...... 
2,161,195 
2,023.897 

100 
85 

2,139,081 
2,387,571 

100 
100 

1,551,188 
1,507,737 

72 
63 

1,251,418 SI 2,467.622 100 1,5011,934 III 

September............ 
.. 

659,466 31 2,118,509 100 1,357.988 65 
November ... ..... ...........
J)ecember................... 

Total ...... 	......... 16,982,773 82 20,815,596 100 18,102,620 87 
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Table 8.-Imports of Anthracite and Bituminous Coal from the United States 

TYrAL Do,,!IN tON 
Anthracite ........... 

Total Bituminous 

lull) 1920 1921 
Montha - 

Short Tons Index No. $ltort 	Ton.M index No. Short Tons Index No. 

Jan. 399,686 111 359,427 tOO 328,853 91 
Feb. 347,866 118 294,903 100 307,671 104 
Mar. 170, 734 39 440.222 100 384.373 87 
April 209958 80 263.077 100 274,502 104 
May 461,701 136 338,321 100 45S.841 136 
June 430,812 91 472,157 tOO 506,592 107 
July 537.059 96 561,981 100 488,004 87 
Aug. 586,570 98 596,535 100 4l9.805 70 
Sept. 562,851 151 371.620 100 351,500 95 
Oct. 446,281 106 419,224 100 323,861 77 
Nov. 377,531 90 419,266 100 335,863 80 
Dee. 441,214 117 376,205 100 385,605 102 

4,972.283 101 4,912964 100 4,566,370 93 

Jan. 977,717 185 529.782 TOO 1,389,688 2.59 
Feb. 720,915 126 510,266 100 887,605 156 
Mar. 613417 62 992,593 100 8 18, 258 82 
April 393141 55 711,721 100 578,856 81 
May 736,426 106 6145.040 100 980,456 141 
June 1,261,304 114 1,101,700 100 1,423,551 129 
July 1,512,676 88 1,722,467 100 1,416,760 82 
Aug. 1.526,735 73 2,033.101 tOO 1531.028 75 
Sept. 1.598,344 .89 1, 787,455 10() 1,199.1188 67 
Oct. 1,577,016 80 1,968,347 100 I, 18:1,876 60 
Nov. 873,887 43 2,048.358 100 1,171,071 57 
Dec. 218,252 II 1,742,304 100 9127,383 56 

l2.00.4li0 78 15,902.632 100 l3,53ti.20 85 

Total Anthracite... 

Itituininous ........ .... 

In Tahle 9, entitled Canadian Coal Supply, the total quantities of coal mined in 
each month have been added to the total quantities imported as shown on the records 
sutplied by the Department of Customs. From thj aggregate there has been deducted 
the quantity of coal exported through the ports of Canada during the month. 'l'he. 
quantity rentainirig has been called the Cu.n.adian Coal Supply, and while this figure 
is not absolutely equivalent to the quantity of coal made available for consumption 
during each of the months reported it is an approximation which as nearly corresponds 
to the actual coal supply as it is possible to obtain. Reference to Table 9 will show 
that the coal supply in the months of the period varied from 09 per cent of the 
amount available during the sante month of the preceding yeir to 133 per cent, and 
that the total coal supply for the year 1921 was 88 per ccitt of that available at the 
end of December. 1920, but was in excess of the coal supply at the end of 1919. 
Table 9 follows:- 

Table 9-Canadian Coal Supply 

Months 	 11 1nilx No. 1920 Index No. 1921 Index No. 

try .......................... 2,249,747 104 2,162.884 100 2,875,754 133 
nary ........................ 2.120.283 105 2.028,386 100 2.304,791 114 

1,016,081 77 2,490,002 100 2.152,358 88 
1,593,431 78 2,045,562 10)) 1.706,927 83 
2,041,873 102 2,007.941 100 2,287,954 114 
2.200,379 82 2.690,650 100 2,828.286 105 

.. 

2,654,082 76 3.4S1,007 100 2,778,819 80 
st ........................... 2,839,860 

.. 

79 3,580,236 100 3,232,965 90 
3,2.53,358 05 3,409,635 100 2,715.311 80 

ber .......................... 3.346,778 93 3.600.143 100 2,724,984 76 
'mhcr ............... 	. 	........ 2,557,817 

.. 

63 4,943,502 100 2,891,805 72 

'tnber ...................... ...

mber ........................ 2,049,130 

.. 

.. 
56 3,664,404 100 2,557,808 70 

rotal ........................ .28,831,819 

.. 

82 35,204,212 100 31,057,762 88 

Janut 
1"elir 
Man 
April 
May 
June 
July. 
Augu 
Sept 
Octo 
Nova 
Dccc 
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FELDSPAR 
The production of feldspar in Canada in 1921, while somewhat below that of 

recent years was still very creditable, the tonnage mined amounting to 33,597 tona. 
During the period slightly more than 20X) tons was milled. Shipments, all from 
Ontario and Quebec, totalled 30,540 tons, valued at $223,000, an average of $731 a 
ton. Of this quantity all but 200 tons was sold in the crude state. Two-thirds of 
the crude feldspar sold came from Ontario deposits. 

Complete returns were received from the six operators in Quebec and from 
1lften producers in Ontario. Thrie small Ontario firms had not been heard from 
at the time of going to press. 

Imports of feldspar during 1921 were valued at $25,120, while exports in the 
same period totalled $169,864 in value. The quantity of feldspar exported reached 
a total of 27,292 tons, while the imports amounted only to 1,050 tons. 

Canadian fcldpar has been in considerable demand in the Unikd States in 
recent years, and the erection of further grinding plants in Canada will permit of 
the export of ('anadian feldspar at a much higher price than is now obtainable 
for the crude product. One new grinding plant has been opened during the past 
year, so that it appears the Canadian producers are fully alive to the desirability 
of preparing the Canadian product in its most valuable marketable forni. 

FLUORSPAR 
The production of ituorspar in Canada in 1921 declined to less than half the 

amount recorded for 1920 and reached about the same level as in 1919. The total 
shipments during the year amounted to 5,519 tons valued at $136,21. The principal 
producer during the year was the Consolidated Mining and Smelting Company 
who operated the Rock Candy Mine at Archibald, near Grand Fc'rks, B.C. At this 
mine a total of 6,749 tons of fluorite ore was raised and 5,772 tons was milled in 
the decrepitation plant located at the mine. Rejects froiii the Rock Candy mill 
were retreated by flotation at Trail and (luring the year a total of 0,291 tons was 
handled in this way. From these two processes concentrates were produced. The 
shipments of concentrates from the mill amounted to 3,367 tons valued at $82,811 
or an average of $24.50 a ton. The concentrates shipped from the tiotat ion plant 
amounted to 1,909 tons and were valued at $4,968, an average of $26 a ton. The 
total shipments from Trail thus amounted to 5,276 tons. A small tonnage was also 
used for experimental purposes. 

Ontario was the only other fluorite producing province, but no ore was mined 
during the year. shipments amounting to 116 tons were made by two of the 
operators in the Madoc District, the value of these shipments being $1,744. an 
average of about $15 per ton. 

A part of the fluorspar produced in Canada was used in this eoun try and 
dnring the year consi(lerable shipments were made to steel plants in the United 
States. The continued depression in the steel industry was reflected in the pro-
duction of fluorspar. this Icing due partly to the fact that fluorspar is an essential 
material in the manufacture of basic open-hearth steel. 

In 1920 Ontario produced 3,750 tons out of it total of 11,235 tons, the balance 
being made up from the mines of British Columbia. Thus it will be seen that the 
great drop in the production of fluorspar in Canada during the past year was 
very largely due to the absence of production in Ontario as the shipments from 
British Columbia amounted to over 5,000 tons as compared with a total of about 
7,400 tons in the preceding year. Explanation of the decline in Ontario is of 
course to be found in the diminished demand for fluorite as a flux in steel 
furnace work. A revival in the steel industry would probably be closely fi.dlosved by 
an increased fluorspar production. The principal statistics relating to the production 
and trade in fluorspar are givemi 011 the following page. 
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Production, Exports and Imports of Pluorspar 

1920 1921 

Tone Value Tons Value 

$ $ 
Produttion:- 

Ontario ......... 	........ 	..................... 	.... 37.58 68,475 110 1,744 
7,477 

. 
171,971 5,403 134,523 

11,233 240,446 5,519 136,267 

British Columbia................................. 

6,900 109,683 4.625 51.470 

I 	2 
6812 

409 
113,818 

1.05 
3,867 

212 
43.752 

Exports ...................................... .......... 
Imports:-

Hydro-fluo-silieie aeid 
F'Iuorspar .. ............ 	....... 	........ 

GRAPHITE 

The iroduction of graphite in Canada during 1921 was practically negligible, 
the entire mine output being only 1,500 tons, all of which was produced from the 
Black Donald nine at Calabogie, Ontario. The total shipirients from all graphite 
properties in Canada during 1921 aiiiounted to 398 tons and were valued at $25,696. 
By grades these shipments consisted of 6 tons No. 1 flake, valued at $2,()59; 17 tons 
No. 2 flake, valued at $3,398; 35 tons No. 3 flake and dust, valued at $20,239. 

The Black Donald was the only shipper in Ontario and the Quebec Graphite Co. 
was the only company in that i)ro'ince to ship graphite during the year. None was 
mined by the latter company, shipments being mode from stock. At the close of 
the year stocks aggregating 700 tons remained unsold at the mines. 

Imports of graphite and its products during 19 21 showed It considerable decline 
as might he expected from the records for the prc'ce(lmg years. At the same time 
it total of $75,390 worth of graphite products was imported during the twelve months 
ending December. Exports during the same period were valued at 840.809, and the 
ijuantities reported by the Department of Customs totalled 014 tons. While this 
amount is considerably in excess of the tonnage shown as shipped from the mines 
it is probable that considerable quantities were mowed to Canadian warehouses in 
the United States early in the year in anticipation of adverse tariff legislation being 
put into effect in that country. 

The collapse of the graphite industry in Canada was but a reflection of the 
conditions prevai]ing in this industry tliroughon t the world, for probably never 
before in the history of the industry were conditions so deplorable. TILe demand for 
crucible steel for war purposes created an unusual demand for graphite crucibles 
and many new graphite mines were developed in all parts of the world. At the 
close of the war many steel manufacturers had ]arge supplies of c'rueiblcs on hand, 
manufacturers were carrying excessive stocks, and graphite producing companies 
found ihieniselves with supplies of refined and crude graphite sufficient to meet even 
the inflated needs of war-time for months and in some cases years. The surplu has 
not yet beeti exhausted, and as a consequence no demand has developed. 



Ore mined............... 
Refined Graphite sold:- 

No. 	I 	Flak........................ 196 
No. 2 Flake. 225 
No.3 	l'lakeand 	Dust ................... ........ 1,769 

Total .................... 	..... ... 	........ 
.. 

2,190 

Imports ............................................. 
.. 

... ...... 
Exports .... ........... 	.... 2.142 

1921 

Quantity 	Value 

Tons 	$ 
I ;A(i 

40.382 6 2.050 
28.572 17 3,398 
96.663 375 20,239 

165,617 398 25,696 

283.631 75.300 
159.817 

............. 
614 40,809 

1920 

Quantity I 	Value 

Tons 	8 
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Graphite Statistics 

GYPSUM 

The produeti'n (i gyjinn during 1921 showed a decline front the quantity 
produced during the preceding year and totalled ;57.i tons valued at $1,72,7790 as 
against 420,144 tons valued at $l,S93.tfl)1 in 1924). 

Nova Scotia was the largest producer of gyputu in Canada producing 101.519 
tons valued at $412,295. By provinces the production for the reuitainder of the 
country was as follows: (hutiurlo 84,785 tons valued at $433,053; Manitoba 40,859 tons 
valued at $480,282: New Brunswick 40,000 tons valued at $400,000; and British 
Columbia 40 tons valued at $100. 

The statistics collected showed that 410,193 tons was mined during the year of 
which 92,fr24 tons was caicined. The exports of gypsum or plaster in the crutic foruit 
during 1921 were 290,01 1 tons valued at $417,502 and gypsum ground 06,004 ('WI. 
valued at $ML954. 

The imports of gypsunu and plaster of paris during the Sante period amounted to 
41,222 cwI. vii lut'd at $11 377. 

MAGNESITE 

Magne,ite Was iuiothei' industry in which there was a great, decline in prolui't ion 
during 1921. While shiipuiieuits in 1920 amounted to 1 8 ,37 tons valued at $5 12.751 
the amount marketed during 1921 was approximately 2,700 talus having a total 
valuation of $81,320. Shipments included 1.600 tons of the crude ore worth $15,000, 
and 2,057 tons of cakiiied, e.linkerecl and dead burned magnesite having a total value 
of $66,290. The quan tities slul pped included 04 tons of ca]c'iiued magnesite at 
$5 per ton; 502 tons elinkered uuuuugnc'site at $32 a ton and "11 tons of dcad 
burned iliagnesite at $3S.35 per ton. Sluipitients were made to various points in 
Canada, in the United States and Great Britain and at the close of the year only 
about 3,000 tons was held in stock by the producers. As usual the bulk of the 
production of nuagnesite was produced by three firms operating in Argenteuil County 
in Quebec, but one firm in British Columbia niade a small shipment of less than 
1,000 tons of crude ore during the year. 

Experts of crude muugnesite were practieally negligible, but caleined and uiead 
burned iiiugncsite exported was valued at *18053. 
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Imports of rnngnesite and magnesium products including magnesite, magnesia 
pipe covering, magnesium sulphate, and mngnesite fire brick amounted in all to 
$187,245. Details of these imports and exports are given below:- 

- 	 I 	1920 	I 	1921 

Tons 	S 	'I'ons 	$ 
Magnesia .................................................. 287 	84,339 	220 	$7530 
Magnesite ....................................... ........ 1,521 	49,799 	18.5 	8,000 
Magnesite firehriek ............................................ 4413,4.1 ,5 .............. 61,728 
Magnesium sulphate ............................ ............. 72,703. ............ .29,987 

Total ........... .... ...... ..... 	.... 	........ I 	1,808 	653,2921 	4051 	187,245 

Exports- 
Magnesia ........................ .... ............ ........ 
Magnesite ........................................220,281 	426,710 	27,032 	63.608 
M agnesite firebrick .................. ............ ........ 
Magnesium sulphate ............. ..................743 	:1,737 	119 	4.502 

Total ........................................ .221,024 	430,447 	27,151 	68,170 

MAGNESIUM SULPHATE 

Only one firm produced magnesium sulphate in Canada during 1921, and ship-
merits of about 1,000 tons were made. The value of the products shipped varied 
according to the grades, that sold to the tanning industry being quoted at $28 per 
ton, while the C.P. product was quoted at $94.60 per ton. Sonic of the product, wa 
sold locally, but shipments were also mode to points in the United States and as far 
east in Canada as Ontario and Quebec. 

MICA 

Practically the same amount of mica was marketed in 1921 as in the preceding 
year, the total being in the neighbourhood of 700 tons. The mica sold by the 20 
firms producing during the year was valued at $76.773. The principal producing 
province was Quebec in w}iieh 14 operators worked during the year. Only six firms 
in Ontario rellorted production. The shipments of alien by quantities and classes 
with the total value f.o.b. shipping point are shown below:- 

Mica Shipments, 1921 

Grade U,thl 

Pounds 

Value 
F. (). II. 
Shipping 

l'oint. 

Price 
per pound 

S 
ugh 	eubbed ........... 	. 	....... 	........................... 290,510 27,879 009 

20,000 15 0007 
Urn h-trim mcd- 

41,405 6,126 014 
1 	X2 	" 	 ...... 	............ 	.... 	. 	.... 	.. 	............ 	.... 19,687 4,276 0•21 
I 	X 	3 	" 	 ....................... 	. 	..................... 15,800 4,960 031 
2 	X 	3 	" 	 .................... ......................... 5,090 2,677 052 

5,740 

.. 

5,34; 093 

)unhI 	mica. ....... 	............... 	..... 	..................... 

1,843 2,915 1.58 

1 	X 	1 	inches .............. .... 	........ ........ ...... .... 

760 1,60-I 209 
20,350 

.. 

.. 

15,305 0•75 

2 	X 4 	" 	 ............................................ ... 
3 	X 5 	" 	 ............................................... 

991,083 

.. 

5,301 0-005 

4 	X 6 	" 	 ............................................... 
itting only .................................................. 

tern ...................... 	.... 	............ 	.......... 	...... 277 305 1.10 

Total ................................................ .1,413,208 

.. 

70,773 005 

R 
Cr 
T1 

Sp 
Se 
Pa 
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Mica Production, 1920-1921 

1920 	 1921 
Province 	 I—Tons I Value I Tons I Value 

$ 	 $ 
Quebec ................ 	.........................73 	281,460 	488 	47,882 
Ontario ............... ...... ..... ........ ......... ...1,466 	94,502 	218 	28,891 

Total .... ................................... .2. 03 	022 	TO 	7:773 

Mica Exports, 1920-192 1 

1920 	 1921 

Tons I Value I Tons I Value 

$ 
Rough cobbed and thumb trimmed .................. ..42 	55,724 	12 	12,942 
Mbaspiittings ........ ... ..............................522 	725,946 	135 	195,479 
Miea, scrap and waste............... .......... .........2,739 	33,963 	967 	12,0I 
Ii'a. plate and manufactures of (inicanite) ........... ....8,474. ............ ..4,201 

Total ........................................ ............. .824,107. ............ .224,683 

MINERAL WATER 

The value of the production of mineral waters in Canada in 1921, as compiled 
from all records received at the time of writing was $18.000, as compared with the total 
valuation of $2451%2 for 1920. The great.'r part of the production of mineral water 
was from springs in Quebec, but Ontario followed closely. 

Mineral and aerated waters valued at $128.229 were imported during the year. 
This value was some $50,000 less than the value of imports in the preceding year. 

Exports of mineral and aerated waters from Canada in 1921 were valued at 
$44,022, an increase of more than three times the value of the similar products 
exported in 1920. 

NATURAL GAS 

Tht production of natural gas in Canada in 1921 amounted to 15,013,944 thousand 
cubic feet, valued at 4.902,000. in 1920 the production amounted to 16,845,518 
thousand cubic feet, and was valued at $4,2.82,642. While, therefore, the quanti4ty 
produced decreased 1800,000 thousand cubic feet, the value of the output rose nearly 
$700,000. 

Ontario contributed 9,256,157 thousand cubic feet, valued at $3,658,200, as 
compared with 10,529,374 thousand cubic feet in the l)recediflg year, valued at 
$2,920,781. It will be noted that most of the increase in the value of natural gas 
produced was credited to Ontario. 

Returns from Alberta showed a production of 5,079,044 thousand cubic feet., 
valued at $1,104,444, a decrease from the preceding year of 600,000 thousand cubic 
feet in quantity, and a decrease of about $75,000 in value. 

The production of natural gas by provinces for the past two years is showui in 
the following table:- 
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Natural Gas Production, 1920-1921 

io:o 	 I 9 I 

Prod union- 
New Brunswick 	 . 
Ontario................................... 	...... 
Alberta................................... 	...... 
Manitoba ........................................ 

Total 

	

M cu. ft. 	Value 	M cu. ft. 	Value 

S 	 $ 

	

682,502 	130,506 	708,743 	139,375 

	

10,529374 	2,920.731 	9,256,157 	3,658,201 

	

5,633,442 	1,181,345 	5,079,044 	1,104,444 
200 60.... 

	

16,845,518 	4,232,642 15,043,944 	4,902,020 

PETROLEUM 

From practically complete returns covering the production of petroleum in all 
provinces, the output for the I)oniinion was computed to be 190,000 barrels, valued 
at $580,842, an average of $3.05 per barrel. The total production of crude oil in 
1920 was only 6,000 barrels higher, but the value reported was considerably in excess 
of that for 1921, and amounted to $822,235. 

The production in New Brunswick amounted to 7,179 barrels, of which 6.300 
barrels was sold for $24,500. 

Returns relating to the production of petroleum in Alberta were incomplete at 
the time of writing, but it was estimated that 11,000 barrels was produced during 
the year, winch according to an average taken from reports received from this 
province, would be won Ii in the neighbourhood of $76,000. 

Ontario was as usual the 1)riflciPal protlueci', and during the year a total of 
172,859 barrels was produced, valued at $468,447, an average of $2.71 per barrel. 

Through the courtesy of the Sujierviir 44 Crude Petroleum Bounties at 
Petrulia a table has been inclu(ied in this report showing the luantity of oil from 
Ontario wells on which bounty was paid together with the total value of the oil. 
Division of value has been made to show the value less bounty and the amount of 
bounty paid, and the data have been arranged to show the pi'ocluetion front each 
of the principal fields. The table fttlh,ws : 

Crude Petroleum Production, Ontario* For the Year Ending December 31, 1921 

Quantit, 
in 

Barrels 
VaIu 
less 

Bounty 
Bounty 	Total 

Paid 	Value 
$ 	eta. $ 	eta. 5 

68,483 32/35 185,591 40 35,954 09 221,545 49 
40,966 22/35 111,019 57 21,507 31 132,3.!it $8 
7,536 	4/35 20,122 86 3.956 47 24,379 33 
4.088 20,35 11,025 82 2,135 116 13.181 	78 

150 21/35 1,302 43 252 30 1,554 73 
26,877 	1/3.5 72.836 75 14,110 413 S6,947 9( 

1,002 20'35 2,71896 52635 3,24331 
7,473 10/35 20,252 62 3,923 441 24,176 08 
3.320 13/35 8,998 21 1,743 20 10,741 41 

566 	6/35 1,534 32 297 24 1,831 56 

10,764 	3/35 29,17069 5,651 16 31,82185 
1,319 20/35 3,57803 69278 4,28881 

172,858 32/35 468,417 86 00,750 78 559,198 44 

I' ickl 

l'et.rolja and Enniskillen..... 
Oil Springs .................. 
Moore '1 ownsliip.............. 
Sarnia Township ............. 
Plyriipton 'l'ownship.......... 
13o1 Ii well ..... ............... 
Tilbury East................. 
West I)over.................. 
Raleigh Township............ 
Dutton ......... .............. 
Onondaga.................... 
Belle ltver .................... 
Mozu lownship............... 
Thaniesville ................ .. 

'l'ot.aI ........... 

* Supplied by the lupervisor of Crude Petroleum Itount.ies, Petrol in, (tnt. 
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Petroleum and its Products 
IMI'ORTS FOR 12 MONTHS ENDING I)EcEstBER 31, 1921 

Crude. Fuel and (ins Oils 

- 	
1920 	 1921 

Gals. S Gals 8 
('rude petroleum in its natural state, .7000 specific 

gravity or heavier at 60 degrees temperature, 
when imported by oil refiners to be refitied in 
their own factories .......... 	.............. 	..... 20,814,899 355,300,352 20,010,091 

Crude petroleum, gas oils other than naphtha. bonzine 
an(l gusoline lighter than 	8325 but not less than 
'775 specific gravity at 60 degrees ................ 178,041 28,869 222,241 18,737 

Petroleum (not including crude petroleum imported lo 
be n'tuned. or illuminating or luhc'icaf lg oils) 	5125 

..290, 730,3643 

.. 

2,750,650 7,790,137 61,176,430 2,796,977 
I'etroleum, imported by miners or mining companies 

or concerns, for use in the concentration of ores of 
metals in their own concentrating establishments 16,249 1,344 18,022 3,579 

Kerosene a nd Illuntina ting Oils 

14.971,500 2.359,621 10,544.281 790,468 
Illuminating oils, composed wholly or in part of the 
('oat oil and kerosene, distilled, purified or refined ...... 

170,340 127,889 120,416 62,323 

specific gravity or heavier at. 0(1 degrees temper- 
ature.... 	......... 	..... 	............................ 

Lubr icat.ing Oils 

bum, and costing loss than 25 cents per gallon... SRI, 102 175,478 2,032,361 374,596 

products of pet roleutn, coal, shale or lignite, cost- 

4.376,192 2,267,611 3,008,095 1,559,965 

ing more than 30 cents per gallon................... 

C ther Oils 

Lubricating oils, composed wholly or in part of petro-

lubricating oils, n.o.p ............... ................... 

8,515,545 2,404,488 21,101,116 4,1105,200 
Gasoline under 725 specific gravity at 60 degrees tern- 

19,11.3,561 2,940,2.58 
peraturt' 	... 	....................................... 

Gasoline, n.o.p. ........ ........... ...... 	............... 
222,041 113,651 57,1167 39,040 Allotheroile,n.o.p ........... ............. 	.... 	..... 

Total. Petroleum, Asphalt and their Products ....... . ... 	...  .48,587, 123.............. 37,487,807 

ExrojtTs You 12 MONTHS ENDING DxcEl BEE 31. 1921 

- (ials. $ Gals. 	8 

2,681,427 
1,243,335 

293,325 
205,999 

5,384,751 
1.4641. 42 

375,820 
200,282 

160,433 59,432 762,050 212,638 

Oil, coal and kerosene, crude.................. 

105,191) 31.279 
Cwt Cwt. 

I hI, coal and kerosene, refined ..... . .......... .........
(61. gasoline and naphtha ... ..... 	.............. ...... 
(lii, mineral, n.o.p ................................ 	........ 

26,915 220,172 821 7,552 Was, mineral......................................... 

Total petroleum mmd its Products.......................... 788,928 . ............ .836. 571 

PHOSPHATE 

l'lie tilitting of phosphate or apatite rn'k in (&iada has 11(0)1 of Vt'i'. 'LIIitII 

amount in recent years and in 1921 only 80 tons was mined in the province of 
Quebec. Thirty tons of crude rock was sold for $450 during the year. There was 
no prodmiction from any other province in Canada. 1inirted phosphate rock. 
principally Florida phosplitito, uhhIcritfl teil to 13,710 tons and was valued at *86,1130. 
Importations in the previous year were practically the saute at 13,476 tons valued at 
$14,480. It will be noted that there was a considerable decrease in the valuation 
of the 1921 imports from the figures (1Uoted for 1020. 
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PYRITES 

The shipments of pyrites (liot.h iron and copper) as sulpinir Ores ha'. o decreased 
very considerably since 1918. The total shipments during 1921 antountecl to 
28,001 tons valued at $124,116 and included 21,004 tons from Ontario, 80 tons from 
Quebec and 4,607 tons from British Columbia. From reports at hand the 1921 
production was less than 20 per cent of the production for the preceding year. 

The percentage sulphur in the ore varied fioru 33. Ii per (cut. to 42 per cent. 
At the average of 347 per cent the sulphur content amounted to 3,531 tons. 

A shipment of 516 tons of copper ore was exported froiii Quebec to United States 
smelters, which contained about 400,000 pounds of sulphur. Utiring 1920 the customs 
records showed exports of pyrites as I 19,136 tons valued at 5,403. 

SALT 

Of sixteen firms normally en2aged in the salt industry in Canada eleven reported 
production for 1921, nine of these being in Ontario, one in Nova Scotia and one in 
So sk a tehewan. 

The output of salt from all sources during the year amounted to 125,8f4 tons, 
but the sales were in excess of this flgnre and were given as 17,108 tons valued at 
$1,641,935, an increase of about $100,000 more than the value of sales in the preceding 
year. The quantity sold was however considerably less, the amount sold during 1920 
being 209,555 tons. The value of the sales as given above is exclusive of the value 
of packages sold with the goods. These latter were stated to be worth $019,507. 
Sales by grades including table and dairy, 40,638 tons; common fine, 36,407 tons; 
common coarse, 30,107 tons; land salt, 3,314 tons; other grades 2,98 tons, and the 
salt equivalent of brine used for chemical works as 13,593 tomis. 

The principal producing province was Ontario as already noted. The sales 
from this province alone amounted to $1,617,576. Less than one thousand dollars 
worth of salt was produced in Saskatchewan but practically the entire output was 
sold during the year. 

The production of rock salt from the Malagash Mine in Nova Scotia was carried 
on throughout the year, and considerable quuntites of common coarse salt were 
produced. Some table and dairy salt as well as land salt and rock salt were also 
produced. 

Summary ststistics of the salt industry in Canada are given in the following 
table:- 

Quantity 
Manu- 

factured 
Tons 

(2,0(0 	lbs.) 

Quantity 
Sold 
Tons 

(2,000 	lbs.) 

Valuc 
of Salt Sold 

(Not 
including 
packages) 

Stocks 
on hand at 
end of year 

Tons 
(2,000 	lbs.) 

Production and sales of salt during the year- 
Table and 	dairy ............................... 40,688 40,638 740,829 5,183 
(ooiroon 	fine .................................. 13,696 36.467 459,535 12,306 
Common coarse ............................... 33,061 30,107 326.300 5,628 
Land 	salt. ....... 	............ 	.................. 3,402 3.314 39,762 160 
Other grades ............... 	................... 3,017 2,989 27,713 28 
Brine for chemical works 

.. 

.. 

.. 

x x x 

.. 

13,393 47,576 x x x (Salt equivalent sold or used) .............. 
Value of packages ................................. 

.. 

639,507 

Total ..................................... 125,864 

...... 
127,108 2,281,552 

.. 

23,307 



39 

SODIUM SULPHATE 

Only one firm in Saskatchewan produced sodi ant sal piut Ii during the yeuur, the 
total quantity mined being less than 300 tons. Two arms, however, made ship-
ments amounting to approxi nintely W. tons during the period. The value of the 
shipments was in the neighbourhood of $9,500, an average of $16.28 per ton. 

TALC 

Talc was proulurid front the Ileiideistn Mine at Madoc during 1921 and a total 
of 7,916 tons was raised, ilI of which was milled in the plant operated by Messrs. 
Geo. II. Gillespie & Counpauy, Limited, of Maduc. The sales of the milled product to 
various points in Canada and the United States amounted to 7,900 tons having a total 
value of $115,200 and comprising 9,0(N) tons high-grade, 4,000 tons medium grade, and 
1,900 tons of low-grade material. .lhe price obtained for the high-grade product was 
in the neighbourhood of *22 it ton; niedium grade, $14; and low-grade, $8. (o111-
pared with the shipments in 1920, the sales in 1921 were considerably lower. At the 
time of writing returns had not been received from two or three small producers, but 
the amount produced by these companies would in any event be very small. 

TRIPOLITE 

Tripolitc is it ihi&iuu Ilititeritil ulustly i-elated to quartz wlticli is used very exten-
sively as an abrasive product. Its production was carried on by only one firm in 
Canada during 1921, operating it dcpoit in Nova Scotia. Some 300 tons was mined 
and milled and a total of 341 tons valued at $11,268 was shipped during the year. 

QUARTZ 

The quantity if quartz shipped during 11421 anmotinted lu 57.917 ttis valued lit 
$169,304. This nu incral is used as it flux in the smell hug of mommy nuit-ferrits metals, 
in the iron industry, and also for the manufacture of sanitary ware of all kinds. In 
1920, the total shipments were 128,295 tons valued at $467,891. The record for 1921 
was therefore less than 50 per cent of that. of 1990. due probably to the general quiet-
ness of the metallurgical industry as it whole. 
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STRUCTURAL MATERIALS AND CLAY PRODUCTS 

CLAY PRODUCTS 
(Other than kaolin and fireclays) 

Clay products marnrfactured during 1921, of which a record is included in the 
total of the mineral production of Canada, comprised building brick of the several 
kinds, except sand-lime brick, drain tile macic from clay, sewer pipe and similar pro-
ducts. The total value of these clay products sold during the year amounted to 
$8,335,000, consisting of $5,600,000 worth of brick, $1,327,000 worth of sewer pipe, 
$325,000 worth of drain tile, and $1,000,000 for all other clay products included in 
the above category. 

Ontario produced more than 50 per cent of the products listed above and Quebec 
was credited with about one-half as much. Every province in the 1)ominion was 
represented in this industry, the products of which are largely made in the districts 
in which they are used. 

KAOLIN AND OTHER CLAYS 

Shipments of kaolin in 1921 amounted to only 124 tuits valued at $1,888 as 
compared with 683 tons in the preceding year valued at $15,022. Other clays shipped 
amounted to 22,000 tons and were valu1d at $320,000. During the period approximately 
31,000 tons was mined including 520 tons of kaolin. A total of 27,500 tons including 
the whole of the kaolin was treated and shipments of the treated clays amounted to 
19,796 tons valued at $312,000 including the 124 tons of kaolin mentioned above, 
and 19,772 tons of clays treated in Alberta. Crude clays sold without further treat-
ment amounted to 3,800 tons valuc.l at $9,400. 

The whole of the kaolin production was obtained from the deposits in the town-
ship of Amherst in the province of Quebec operated by the Canadian ('hina Clay 
Company of Toronto. Some forty tons of flrcclay was also produced and has been 
included in the record above. The plant for refining the clay is situated two miles 
from St. Remi d'Amherst. and seven niiles from Hurberdenu, the terminus of the 
Montfort branch of the Canadian National Railway, forty-six miles northwest of 
Montreal. 

Two firms operated in Alberta, one treating both Saskatchewan and Alberta 
clays, an(1 the other digging only Alberta clays. Records of the quantities produced 
from each province were not shown separately in the reports received, but the quantity 
treated amounted in all to 27,000 tons. Shipments of treated clays antoiint iiig to 
19.672 tons were made to points in 'Western Canada, the value, of the shipIlld'nts 
being $310,468. About three thousand tons of crude elay was sdtl for $5,000. One 
firm in Nova Scotia produced about 800 tons of firec.lay valued at $4,000, all of 
which was shipped during the year for use within the province. 

Kaolin and Other Clays, 1921 

Quantity I Value 

Tone $ 
Mined:- 

Kaolin.................................................................... 520 
Other clays ............................................................... 30,814 

Treated- 
Kaolin.................................................................... 

...

520 

............ 

Other clays ............................................................... 27,053 
Shipped:- 

Treated 	kaolin ............................................................ 

.... 

121 

. 

. ............ 
............ 
............ 

1,858 
Other treated clays...... ................................................. 19,672 

..... 
310.468 

Untreated clays .......................................................... . 3,800 
. 

9,400 
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CEMENT 
The decline in the production of cement in Canada in 1920 was not as noticeable 

as in some of the other building materials. The total output of Portland ,euien t from 
Canadian mills amounted to 6,327,000 barrels and was valued at $16,526,000. Sales 
during the year amounted to a total of 5,800,000 barrels having a selling value of 
$14,277,000 as compared with 6,652,000 barrels valued at $14,798,000 in the preceding 
year. The deelnie in output was only about 100,00() barrels, but the falling off in sales 
was in the neighbourhood of 8011,000 barrels, the decline in the value of sales amounting 
to about $520,000. Stocks on hand at the mills increased from 1,000,000 barrels at 
the beginning of the year to 1,500,000 barrels at the end of the year. 

The principal producing provinces were Ontario and Quebec, the sales of cement 
from the former province being valued at approximately $6,000,000, while the cement 
from mills in Quebec amounted to almost $5,500,000. The cement manufactured in 
the province of Quebec amounted to 2,748,000 barrels, while Ontario produced 2,507,000 
barrels. 

Exports of cement during the year amounted to 848,208 cwt., equivalent to 242,345 
barrels of 350 pounds each, valued at $650,658. 

Imports of cement and manufactures of cement were negligible, the total importa-
tions during the year amounting to only $82,6t5. 

CEMENT PRODUCTS 
While cement products have not been included in the report of the mineral 

production of Canada, statistics relating to the manufacture of these products are 
of some interest to the cement producing industries, and a note has therefore been 
included. At the time of going to press returns Were incomplete from the makers of 
cement bricks, blocks, tile, etc., but sufficient returns were in hand to indicate that 
the 1921 production would aggregate about one million dollars in value, most of 
which was produced in Ontario, although a number of zitakors in Quebec and New 
Brunswick also reported appreciable quantities. 

LIME 
The production of lime (luring 1921 amounted to 4,619,000 bushels valued at 

$1,821,200. In addition to this a total of 34,000 tons of hydrated lime valued at 
$418,700 was also made during the period. The total value of the lime produced 
during the year was therefore $2,230,900 as compared with a valuation of $3,818,553 
for the 1920 production. 

The decline in the production of lime was almost directly proportional to the 
decrease in the construction in(lustries of Canada throughout the year. The average 
price obtained for the product reniained in the neighbourhood of 4,0 cents per bushel, 
although there was the custoniary variation in the prices obtained in the several 
provinces of the Dominion. 

Nearly a million dollars' worth of I illie was produced in Ontario during the year 
and more than half a million dollars' won Ii in Quebec. Ontario was the leader in the 
production of hydrated lime, nearly 29,000 tons hieing produced in the twelve months. 
The production of quicklime in Ontario was a little more than one and one-half 
million bushels and in time province of Quebec it was only slightly less. 

Scarcely any lime was imupoited into Canada during the year, the total value of 
the imports as shown by the Customs records amounting to $19,512. More lime was 
exported, the Customs figures showing a total of $241,112 as the value of lime exported 
during the period. 

Summary statistics covering lime sold or used, by provinces, are given in the 
following table (Data subject to revision). 
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Lime Sold or Used, 12i 

Quicklime 	I 	Hydrat,ed Lime 
Provinces 	 - 	 - 	 Total Value 

Quasitity I Value I Quantity I Value 

Bushels 

Nova Scotia ............................ .25,914 
New Brunswick ....................... ... 581,423 

1,461,382 
Ontario ................................. 1,645,598 
Mantobe ............................... 610,085 

Queber ........ 	...................... 	...... 

Saskachowan ........................... 
... 

Alberta ................................. . 
........... 
..... 

100,571 
British Columbia ....................... . 194.136 

$ Tons $ $ 

6,08-5 6,085 ............. 
199.987 

522,121 3,495 36,131 558,252 
596,776 28,853 365,074 061,850 
212,1,32 

199,987 	................................ 
................... 

212.532 .............................. 
44.446 

239,293 
44,446 	........................... 

1,681 17,497 258.700 

DominionTotal ................. I 4,019,107 
	

1,821,240 I 	34,029 J 	418,702 1 	2,239.942 

SAND AND GRAVEL 

Incomplete returns at the time of writing indicated that the value o sand and 
gravel produced during the year for all l)UPOSS except railway ballast would be 
about one-third lower than 1920. The value of reported production was in the 
neighborhood of $1,500,000 as compared with $2,290,000, the value in 1920 of sand, 
and sand and gravel produced. 

Ontario was by far the principal pr(:)ducer, more than 75 per cent of the sand 
shipped being from the pits of this province. British Coliiii,bia was second, and 
Miniitobn and Quebec ranked equal. 

SAND-LIME BRICK 

A record of the production of sand-fine l,rick has always been included in the 
reports of mineral production, but as a detailed record of this industry will appear 
in the general report on manufactured produet, only a few notes are here included. 
The number of sand-lime bricks produced during 1921 was 43,165,000 having a total 
value of $679,358. In 1920 the total number made was 48,920,000, of which 45,459,000 
were sold or used and were valued at $724,918. The decline in production was 
therefore in the neighborhood of 5,000,000 bricks and the falling off in value of 
production amounted to about $50,000. 

Three-quarters of the production of sand-lime brick was credited to Ontario 
the value of the production in this province amounting to $456,700. Manitoba ranked 
second with a production of 10,000,000 bricks valued at $202,000. At time of going 
to press returns were incomplete and some of the data in the foregoing statement 
were estimated. No returns had been received from Alberta or Saskatchewan at 
the time of writing. 
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I -- ii for the other purposes in which quarry stone 
tnt 'u iii I W I to a total value of *3,061,000. a decline to less than 50 per 

Of the value of the output in the preceding year. 
Ontario was the principal producing province leading with a production value of 

$i,;91,000. Quebec came second with $1,343,0.whi1e British Columbia, Nw Bvun-
wick, Nova Scotia and Alberta followed in the order named. 

The kinds of stone quarried included granite (trap rock, syenite and other 
igneous rocks), limestone, sandstone, and marble. In this industry as in the manu 
facture of lime the decline in the construction industries acc'unte4 for the notable 
decrease in the year's production. 

The value of the stone quarried and sold or used is given in the following table 
which shows the value of the output by provinces for the past tw v'tir. 

Value of Stone Sold or Used, 1920-1921 

Province 	 I 	1920 	. 	1921 

I I. 
Nova 	Scotia ............................ .................................... 420,175 58,000 l3 New 	runwick ......................................................... 

.. 
.... 280, 167 86, 117 Quebec .................................................................. 

Ontario ....... 	..................................................... 2, 189,325 1,342,695 
Manitoba ............ 	................ ......................................... 

.............................................. 4,035,475 
374.286 

1,890,526 
278,873 

. 	 . S&qka chwn ............................................................ 
Alberta....... 	................ 	.........................................4,415 
lritish 	Columbia .................. 	....... 	............... .............. 	...... 276,505 505 

25,62 
186,369 

1)omi.nion 	Total .... ........................................... .. 7,580,351 3,668,200 



	

I 	
p 

	

. 	 . 	 . 

F 	I 	 J 	1 

- 	r 	ii 	 H1. 	 I 	LI '  
,Ii 	.Ij 	 . 	.-. 	

1 	 1.) 

	

I 	p 	.. 	 4 	 .. 

itjj 	L 	 I 	 I 	ii 

	

I-J 	 J 

	

I, 	i•. 	 I • 	- 	 F 	P 

' 	
i_i__i_ 	

1ii 	
Ii 

1• . ;  
F 	 I 	II 	ill 	jI 	

. 	 I 	
,Il 

	

II 	I 	• 	
•I II 	•• 	 . 	•1 

I 	Ii 	II 	 - 	 I 

. 

	

I I 	I 	I 	I 

	

II 	

II 	

I 

I 	 ILl 	r1 

	

H 	 I 	
I 	 - 

jI 	 ..t 	•I 

	

I. 	I 	
I 	 • 	 I 	Il' 	 - 

- 	I 	
1 	 - 

- 	I 	•I 	 II 
I 	-- 

	

• 	 II. 

II 	

lI 	

I 	

I 	JI 	 I 

di li I H 
I 	 I 	

, 11H 

''I 

	

- 	 • 	 rji 
I 	

I 

I_ 	 1 111 1 	 - 

I 	I 	
Lii 	

__ 	II 

	

I 	

I 	

II 	 11111 	

- :1 1  

Ii 	I 	 . 	 . 	 _ • i 	H 

	

I- 	' 	 - 


