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MISCELLANEOUS METALS, 1937. 

Metal-bearing minera1, mined in relatively small quantities by a comparatively few operators, 
have been grouped by the Dominion Bureau of Statistics for consideration as a single industry. Included 
with the finally revised statistics relating to the Canadian production of these are notes and statistical 
data pertaining to various rare or semi-rare metals or metalliferous ores produced in other countries. 
Metals or metal-bearing ores produced in Canada during 1937 and classified as miscellaneous include - 
antimony, bismuth, cadmium, chroniite, manganese ore, olybdenite, radium and uranium products, selenium, 
tellurium and titanium ore. 	In addition to particulars relating to these metals or products, the bulletin 
contains notes of a summary nature on beryl and beryllium, lithium, magnesium, sodium, tungsten, calcium, 
aluminium, tin, iron ores, vanadium, mercury, and zirconium. 

It is to be noted that the majority of the metals listed above as Canadian products and including 
bismuth, cadmium, selenium and tellurium, represent by-products recovered in the refining of lead, zinc or 
copper and, for this reason, such atatistjcs as relate to their production in Canada are included with those 
of either the silver-lead-zinc mining Industry, the copper-gold-silver mining industry, or the non-.ferrous 
smelting and refining industry. 

ALtJI[NIUM - 

The reduction of aluminium ores and the production of primary aluminium in Canada is confined to 
the province of Quebec. 	In this province the Aluminum Company of Canada, Limited, operates an ore treat-. 
ment plant at Arvida and reduction plants at both Arvida and Shawinigan Falls. These three plants were in 
continuous operation throughout 1937. 	At the Arvida ore plant concentrates were made from British Guiana 
bauxite and aluminium ingot was produced in the two reduction works. The company also operates fabricating 
plants at Shawinigan Falls, Quebec, and Toronto, Ontario. Bauxite from British Guiana, used for the pro-
duction of aluminium, is washed and dried before being shipped; at Arvide, Quebec, it is treated by a 
standard chemical process to remove impurities, and pure aluminium oxide is recovered. Cryolite, necessary 
in the production of the metal, is imported from Greenland. 	A very large amount of electrical energy is 
utilized in the production of new aluminium metal from bauxite concentrates:  No bauxite ores are mined in 
Canada and the principal bauxLte producing countries are - France, Hungary, United States, Surinarn, 
Yugoslavia, Italy, British Guiana, Netherland India, and Russia. 

World production of aluminium in 1937, as reported by the American Bureau of Metal Statistics, 
totalled approximately 489,609 metric tons compared with 366,773 metric tons in 1936 and 219,833 metric 
tons in 1927. During 1937, Canada produced 42,550 metric tons of the metal and ranked fourth as a world 
producer of aluminium. 	The average price per pound for aluminium in 1937 was recorded at 20.08 cents 
by the American Bureau of Metal Statistics and is in excess of the price actually realized on large-scala 
business. 

The United States Federal Power Commission reports that the consumption of electrical energy in the 
United States in 1936 for the manufacture of aluminium totalled approximately 2,597 million kilowatt hours 
and it estimates that the probable requirements of electrical energy for the production of the metal within 
five years will have increased to 3,600 million kilowatt-hours. 

According to a report issued by the United States Bureau of Mines, The Aluminum Company of America 
started a $26,000,000 expansion program in 1937, a large part of which will be completed in 1938. The 
consumption of aluminium cable in the United States was the greatest in the history of the industry and the 
transportation industry found new uses for the metal. 	The order of the Interstate Commerce Commission 
permitting the construction of aluminium tank cars for transportation of aviation gasoline opens a new field 
of use hitherto inaccessible. During 1936 the approximate consumption of primary aluminium in the United 
States, by industries, was as follows: transportation (land, air, and water), 20 per cent; machinery, 18 per 
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cent; cooking utensil, 15 per cent; miscellaneous foundry and mete.], working, 13 per cent; electrical 
conductor, 12 per cent; iron and steel metellurr, 5 per cent; chemical and building, 3 per cent each, and 
food products and miscellaneous, 13 per cent. 

"kiter arranging to produce magnesium from domestiá raw materials only, Germany is now endeavouring 
to develop a local source of alumina for the manufacture of aluminium. Experiments for one and a half years 
with the use of domestic clay, in a small pilot plant, have culminated in the construction of a large-scale 
experimental plant at Lippe. It is exrected to be completed late in 1938 and by 1941 it is anticipated 
that expansion will permit it to supply a considerable part of the German a]uinina requirements. The Lippe 
works will belong to t1 dominant government-owned Vereingto Pluminium Uerke A. G. (Mineri Trade Note - 
United States Bureau of Mines). 

Table 1 - IMPORTS INTO CANADA and EXPORTS OF ALUMINIUM, ALtJWJNA L.ATTXITr arid CliIOLITE, 1936 and 197 

IMPORTS - 
Alumina 	............................................ 1,547 17,006 2,518 28,662 
Bauxite 	ore 	........................................ 3,428,348(a) 2,663,184 6,078,462(c) 3,772,611 
Cryolite 	........................................... 59,463(b) 256,360 138,138 596,250 
Aluminium in pigs, ingot, blocks, notch bars, slabs, 
billets 	and blooms 	................................ 547 11,951 796 20,114 

Aluminium 	scrap 	.................................... 6,882 120,099 12,343 197,989 
Aluminium in bars, rods and wire ................... 3,906 124,850 2,556 67,000 
Aluminium in plates, sheets and strips, including 
circles 	........................................... 14,275 422,638 20,034 676,789 

Aluminium pipes and tubes 	.......................... 513 27,299 1,458 77,312 
Aluminium leaf, less than .005 mm. thick ... '8,378 ... 6,859 
Aluminium kitchen or household hollovrware, n.o.p. ... 67,129 ... 82,580 
Aluminium, 	manufactures of, 	n.o.p . 	................. ... 669,715 ... 788,794 
Aluminium leaf, n.o.p., or foil less than .005 inch 
thick, 	plain or embossed 	.......................... ... 87,597 ... 138,665 

Aluminium powder 	............................... lb 109,777 39,372 246,799 86,733 
Other 	.............................................. ... 10,649 ... 19,043 

TOTAL - ALUMINIUM and ITS PRODUCTS ................ ... 4,526,227 ... 6,579,401 

Aluminium 	scrap 	.................................... 20,461 273,866 27,187 375,518 
Aluminium in bars, blocks. etc. - 

To - United Kingdom ....................... 415,163 8,012,135 '456,254 8,781,947 
United States 	........................ 26,487 487,446 256,453 3,814,524 
Italy 	................................ ... ... 9,921 201,112 
Brazil 	............................... 897 16,895 1,144 23,886 
China 	................................. 15,024 248,061 23,510 410,727 
Australia 	............................ 7,264 153,042 9,829 211,904 
Japan 	................................ 87,821 1,480,121 176,588 5,429,570 
Germany 	.............................. 2,444 32,635 6,959 145,904 
British India 	........................ 3,887 77,538 602 14,036 
Belgium 	.............................. 549 17,552 1,876 37,621 
Mexico 	............................... 994 22,773 368 11,088 
Switzerland 	.......................... 6,613 113,664 1,328 27,648 
lbissia 	............................... 20 482 9,274 217,574 
Other countries 	...................... 8,939 178,283 13.925 267,568 
Total - in bars, blocks, etc. 	....... 576,102 10,840,627 970,029 17,592,909 

Aluminium kitchen utensils and hollowware ... 20,228 ... 21,780 
Aluminium, manufactu_res of, n.o.p. 	................. ... 363,761 ... 633,268 

TOTAL - ALUMINIUM and ITS PRODUCTS ................ ... 11,498,482 ... 18,623,475 

1,710,817 cwt. from United States and 1,528,655 cwt. from British Guiana. 
56,000 cwt. from Greenland. 
2,548,600 cwt. from United States and 3,529,234 from British Guiana. 
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Table 2 - WORLD'S P9000CTION OF ALUMINIUY I  1928. 1930, 1956 and 1957. (From the Year Book of the American 

Bureau of Metal Statiatice) 
(in metric tons) 

Country 

United States ................... 
Canada .......................... 

Total America .................. 
France .......................... 
Switzerland (a) ................. 
Germany (a) ..................... 
Austria (a) ...................... 
Great Britain (a) ............... 
Norway .......................... 
Italy ........................... 
Spain ........................... 
Russia .......................... 
Sweden .......................... 
Hungary ......................... 

Total Europe .................. 
Japan ........................... 

WORLD TOTAL b) ................ 

1928 	1930 	1956 	1957 

95,300 103,890 102,028 132,759 
40,000 	- 54,900 26,900 42550 

135,300 138,790 128,928 175,309 
25,867 24,640 28,300 54,500 
19,900 20,500 13,400 24,000 
51,700 30,700 97,400 127,500 
4,000 3,000 3,000 4,000 

10,700 14,000 16,600 20,400 
24,779 27,357 15,405 23,000 
3,548 7,966 15,874 22,900 

7 1,100 700 
57,900 45,000 
1,802 1,800 

800 1,200 
120,501 129,265 231,181 304,500 

6,664 10,000 
255,801 268,055 366,773 489,809 

Metallgesellschnft. 
Omitted from this table is a small production in Belgium. 

Table 3 - WORLD'S PRODUCTION OF BAUXITE and CRYOLITE, 1934, 1935 and 1936. (Taken from the Inperlal Instithta' 
publication -The Mineral Industry of the British Eupire and Foreign Countries) 

(Long tonsj 

Broducing Country 	 1934 	1935 	1936 

BRITISH E(PIRE 
Northern Ireland ....................... 
British Guiana - (c) 

60% or more alumina ................ 
50-60% alumina ..................... 
50-50% alumina (b) ................. 

Unfederated Malay States ............... 
India .................................. 
Australia .............................. 

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

1ORGN COUNTRIES 
Austria (estimated) .................... 
France ................................. 
Germany ................................ 
Greece ................................. 
Hungary ................................ 
Italy ................................... 
Rouinania ............................... 
U.S.S.R. (Russia) (estimated) .......... 
Yugoslavia ............................. 
Mozaxnbique ............................. 
United States .......................... 
Brazil (exports) ....................... 
Dutch Guiana export.$) ................. 
French Indo-China ...................... 
Netherland East Indies ................. 

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

WORLD'S TOTAL ......................... 
Ore remains at the mines. - 
- (See next page)  

57 

50,998 107,785 157,945 
2,225 3,414 11,525 

11,666 26,410 39,851 
56 

18 7,635 3,644 
1,113 1,156 740 

66,000 146,OOQ 214,000 

3,000 5,000 3,000 
520,150 504,750 638,250 

6,456 8,412 12,229 
9,339 127,846 

182,069 207,745 323,893 
129,193 167,578 258,104 

1,435 6,120 2,007 
60,000 130,000 200,000 
83,489 212,694 287,560 

30 29 
157,838 235,912 572,005 

6,889 
99,412 115,370 230,215 

30 
16,444 147,963 

1,240,000 1,610,000 2,610,000 

1,311,000 1,760,000 2,820,000 
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Footnote to Table 3 on preceding page.- 
(c) The shipments from mines of dried and washed ore were as follows - 

1934 	1935 	1936 

Metallurgical ................20,406 	75,139 	116,645 
Chemical .....................28,181 	33,198 	44,430 
Refractory ...................1,775 	2,581 	6,021 

ANTIMONY - 

There has been no commercial production of antimony metal in Can.ida since 1917 and no by-product 
outhut of the metal since 1926 in which year it was reported as contained in silver-lead-bismuth bullion 
produced from the cobalt-silver ores of Northern Ontario. 	The greater part 	of the refined antimony made 
in the Dominion during past years was produced from silver-lead ores at Trail, British Columbia, during 
1907,1909, 1915 and 1916 by the Consolidated Mining and Smelting Company of Canada, Limited. This company 
recently announced that antimony would again be produced commercially at Trail in 1938 and that the first 
unit of its new antimony plant designed to recover metallic antimony from the by-products of the silver 
refinery would have a capocity of between four and five tons of metallic antimony per day. 

The first commercial shipment in several years of Canadian antimony ore was made in 1937. This 
ore was obtained from old dumps at a property located at West Gore, Hants County, Nova Scotia; It was 
auriferous and was exoorted for treatment to European plants. The antimony content was estimated at 
48,163 pouzlds valued at $7,394. 

Minerals containing antimony also occur in New Brunswick, Quebec, Ontario, Manitoba, British 
Columbia, and the Yukon Territory. Stibnite (Sb2S3) occ'as in the veins of the Reliance Gold Mines, 
Bridge River mining district, British Columbia, and in the sane province at the property of the Gray Rock 
Mining Syndicate in the Truax Creek area, and at the Congress mine adjoining the Reliance property. 

The market for antimony depends upon general industrial activity and especially upon the demand 
from automobile manufacturers as it is used largely in alloys for storage battery plates, bearing and 
babbitt metals, solder, rubber goods, paints and fixtures. There has been a substantial increase in the 
use of antimony In Lhe manufacture of chemicals in the TJnited States. 

The antimony market in 1937 was characterized by wide fluctuations that resulted early in the 
year from the speculative boom In metals and laterfrm events in China. 	Quotations for Chinese metal at 
New York ranged from a low of 13.75 cents per pound to a high of 18.25 cents, whereas the range in 1936 
was 12.50 to 14.00 cents. In August, shipments of Chinese antimony to Shanghai via the Yangtze were Cut 
off by the Japanese invasion, but towards the close of 1937 rail shipments to Hong Kong were established 
and exports resiuned. 	These even ts, according to the United States Bureau of Mines, created a shor+age 
of Chinese antimony In the world markets at times, but apparently consumers obtained adequate supplies 
from other sources. 

19 
9 

White metal alloys 	.................................. 
Electrical apparatus and supplies 

595,733(x) 73,048 541,398(x) 63,026 
................... 130,380 15,267 156,397 19,021 

(x) Regulus. 	NOTE - Corresponding data for 1937 not yet available. 
Table 5 - IMJ'ORTS OF ANTIMONY and ANTIMONY PRODUCTS INTO CANADA, 1936 and 1937. 

1936 1937 
Pounds Pounds 

Antimony or regulus of, not ground, pulveri zed or 
otherwise treated 	.................................. 

Antimony oxide and titanium oxide (x) 
1,279,535 109,656 1,176,790 136,856 

............... 
Antimony salts - tartar emetic, 	etc. 	................ 

4,198,017 
45,366 

424,451 
7,149 

5,630,451 
53,293 

526,745 
10,340 

Antimony salts for dyeing ............................ 566 40 336 42 

(x) Including white pigmemts containing not less than 14 per cent by weight of titanium. 
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Table 6 - WORLD'S PRO00CTION OF ANTIMONY ORE 1934. 1935 and 1936. (Taken from the Imperial Institute's 
publication - The Mineral Industry of the British Empire and Foreign Countries) 

(in terms of metal) 
(Long tons) 

ProducingCountry 1934 1935 1'936 

BRITISH F2(PIRE 
Sout,riern 	Rhodesia 	...................... ... ... 84 
Union of South Africa ... 5 17 
India 	(estimated) 	...................... ... 10 40 
Australia 	.............................. 9 20 (a) 

FOREIGN COUNTRIES 
Austria ................................ •.. ... 125 
Czechoslovakia 	......................... 1,142 2,391 1,020 
France 	................................. 261 ... (a) 
Greece 	................................. 90 40 196 
Italy 	.................................. 355 446 526 
Portugal 	............................... ... ... 23 
Yugoslavia 	............................. ... 200 1,600 
Algeria 	................................ 650 1,988 1,217 
Morocco 	(French) 	....................... ... 220 105 
Morocco 	(Spanish) 	...................... 309 (a) (a) 
Mexico 	................................. 2,626 4,498 7,188 
United 	States 	(b) ....................... 361 499 674 
Bolivia 	(exports) 	...................... 1,182 3,348 6,421 
Honduras .......... ..................... ... 5 1 
Peru 	................................... 73 BOB 1,224 
China 	.................................. 15,200 18,000 17,000 
French Indo-China 	...................... ... 20 46 
Japan 	(estimated) 	...................... 35 60 150 
Korea 	.................................. ... 2 17 
Turkey 	................................. 33 101 562 

Information not available. 
Secondary metal was recovered as follows:-

1934 ..........6,700 long tons 
1935 ..........8,600 " 	" 
1936 ..........8,800 	It 	U 

BARIUM - 

Barium metal is used in relatively small quantities for the manufacture of certain electrical 
equipment; nickel-barium and nickel-copper-barium alloys, in the form of wire, have been employed in spark 
plug construction owing to their high thermionic electron emission. 	The metal has also been utilized 
in the vacuum tube industry because of its ability to remove the last traces of gases and to emit electrons 
easily. Barium has been produced in the United States, Germany, France and Great Britain but not yet 
commercially in Canada. 

"Mineral Industry" reported in 1936 that, though the price of barium has been continuously reduced 
and"thougb it is probably now available at $5.00 per pound and less, if quantity consumption could be 
developed the amount produced and sold per annum is still very sinal1 

BERYLLIUM - 

The principal ore of beryllium is the mineral beryl - Be3Al2(SiO3) 6. There are several known 
occurrences of this mineral in Canada and shipments of beryl have been made for experimental purposes from 
deposits in Renfrew county, Ontario, and the Oiseau river area in Manitoba. Beryl usually occurs in 
pegmatites and is sometimes recovered as a by-product in the mining of the feldspar and mica content of 
these rocks. 	During 1936, Rentrew Minerals Limited reported the recovery of several tons of hand-picked 
beryl from a property worked in Lyndoch township, Renfrew county, Ontario; however, no commercial shipments 
of the mineral were reported in Canada during the year under review. 
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In 1937, Canadian Beryllium Mines and Alloys, Ltd., was incorporated to take over the assets of 
Renfrew Minerals Ltd.; some mining was conducted during the year and about 40 tons of cobbed beryl crystals 
stock-piled. International Beryllium Mining Syndicate was also formed in 1937 to prospect and mine foi 
beryl in adjacent sections of Lyndoch township and the adjoining township of Brudenell. 

Beryl has been extensively worked in the Jaipur State, Rajputana, India, where it is found in 
mica-bearing pegmatites. The output in 1935 was 139 tons and was exported to the United States and Germany. 
Production in this field in 1936 fell to 98 tons valued at £465. The Indian beryl is of high grade and 
brings from £7 to £10 pe'ton, c.i.f., in America and Europe. 

Sporadic occurrences of beryl in the form of large crystals in pegmatites have been located over 
an extensive area in Namaqualand, Cape Province, South Africa. Only small quantities have been recovered, 
the production in 1936 amounting to 5.3 short tons valued at £38 compared with 58 tons worth £421 in 1935. 
There was no commercial production of beryllium ore in South Africa in 1937; there was, however, an 
output in the Transvaal of emerald (beryl) crystals valued at £10,838. 

P.ccording to the United States Bureau of Mines, the domestic production of beryllium increas& in 
1937 but the industry is quite small, as is indicated by an estimated consumption of somewhat less than 
500 tons of beryl in the United States and rrobably less than 500 tons in all other countries; these 
figures, only a careful guess, include in each ins tance an allowance of around 100 tons for beryl used 
directly in the ceramic industry. 	Some quantities of beryllium oxide and other compounds likewise are 
used in glass and ceramic glazes, as well as in super-refractories and as high-duty abrasives. Beryllium 
master alloys continue to be produced in the United States, principally by two companies, The Brush 
Beryllium Company, 3714 Chester Avenue, Cleveland, Ohio, and The Beryllium Corporation of Pennsylvania, 
Reading, Pa. 	No beryllium ores are smelted in Canada. 

Berylliwa-coper master alloy, 2.5 to 3 per cent beryllium, remainder copper, in lots 1 pound or 
more of beryllium, was quoted in the United States at $23 per pound of contained beryllium - October, 1938. 
Beryllium ore was quoted per ton, carload lots, minimum 10 per cent BeO, $30; minimum 12 per cent, $35, 
f.o.b. mines. 

BISMUTH - 

Bismuth production in Canada represents the metal recovered from silver-lead ores smelted at 
Trail, British Columbia, and the metal contained In silver-lead-bismuth bullion produced In the treatsient 
of silver-cobalt ores at Deloro, Ontario. 

Production of the metal in Canada, as thus defined, totalled 5,711 pounds valued at $5,654 in 
1937 compared with 364,165 pounds worth $360,523 in 1936. Production in 1937 came entirely from Ontario, 
while in the preceding year the greater part of the metal was recovered at Trail, British Columbia. 

Imports of metallic bismuth into Canada during 1937 totalled only 34 pounds valued at $40 while 
in the same period the imports of bismuth salts were appraised at $17,489. 

It is estimated by the United States Bureau of Mines that pharmaceutical manufacturers consume 
more than three-fo-ths of all the bismuth used. The manufacture of low-melting-point and non-shrinking 
alloys provides the Second largest outlet for bismuth. 

The New York price for bismuth metal remained unchanged at $1 pe r pound, in ton lots, throughout 
1937, according to Engineering and Mining Journal's Metal and Mineral Markets. London quotations remained 
at 4s. per pound. 

Table 7 - PROIXJCTION OF BIAUTh IN CANADA, 1928 - 1937. 

Year Pounds $ Year Pounds I 

1928 	.......... 14,002 5,067 1933 	.......... 78,503 81,526 
1929 	.......... 194,329 307,114 1934........... 253,644 301,215 
1930 	.......... 12,732 6,366 1935 	.......... 13,797 13,245 
1931 	.......... 118,207 157,650 1936 	.......... 364,165 360,523 
1952 	.......... 16,855 7,340 1957 	.......... 5,711 5,654 
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Table 8 - BISMUTH USED IN THE MANUFACTURE OF CANADIAN MEDICINAL AND PHARMACTICAL PREPARATIONS, 1935 and 

Bismuth metal ....................... 34,276 	26,170 	 32,307 	28,649 
Bismuth salts ....................... 10,927 	18,027 	 12,572 	20,141 

ThIe 9 - WORLD'S PRODUCTION OF BIUTh ORE. ETC. (x)_19jj935 and 1936. (Taken from the Imperial 
Institute's publication - The Mineral Industry of the British Enpire and Foreign Countriee) 

(Cwt.) 

Producing Country and Description 	 1934 	1935 	1956 

BRITISH 	2,1PIRE 
Union of South Africa - Ore (Bi content) 4 
Canada - Metal and content of bullion 	................. 2,265 123 5,251 
India-Ore 	........................................... ... 2 1 
Australia - 	Ore, 	etc . 	................................. 297 470 561 

FDREIGN COUNTRIES 
Germany 	(Saxony) 	- Ore 	(Bi 	content) 	................... (a) 80 (a) 
Norway - Copper ore 	(81 content) 	...................... ... 16 II 
Roumania 	- 	Ore 	........................................ 120 280 900 
Spain 	- 	Ore 	........................................... 3,543 (a) (a) 

Metal 	......................................... 905 (a) (a) 
MexLco 	- Ore 	(Bi 	content) 	............................. 2,033 4,204 3)259 
Argentina - Ore 	(81 	content) 	.......................... 90 650 310 
Bolivia (exports) - Ore, etc. 	(Bi content) 993 412 1,257 
Peru - Lead-silver bullion, etc. (Bi content) 2,358 193 (a) 

Metal 	.......................................... 3,014 2,967 7,598 
China - Ore 	(Bi 	content) 	.............................. 570 (a) (a) 
Japan 	- 	Metal 	......................................... 991 1,060 1,106 

(x) Bismuth is also recovered as a by-product in the United Kingdom, France, Sweden, U.S.S.R. (Russia) and 
the United States. 

(a) Inforinstion not available. 

CALUIUM - 

Cadmium production in Canada represents the recovery of the metal as a by-product in the electro-
lytic refining of zinc. Production up to 1935 caine entirely from the treatment of zinc-bearing ores at 
Trail, British Columbia, by the Consolidated Mining and Smelting Company of Canada, Limited. The commercial 
production of the metal from the copper-gold-silver-zinc ores of the Fun Flon mine was commenced in 
Manitoba for the first time in 1936. 

The output of cadmium in the Dominion in 1937 totalled 745,207 pounds valued et $1,222,140 
compared with 785,916 pounds at $699,465 in 1936; the value of the 1937 production was an all-time high 
record in Canadian production of the metal; of the 1937 production, 436,431 rounds valued at $715,747 
were credited to British Columbia, 164,223 pounds at $269,326 to Manitoba, and 144,553 pounds at $237,067 
to Saskatchewan. The proportioning between Manitoba and Saskatchevian of the cadmium recovered by the 
i-iiidson Bay Mining & Smelting Company results from the interprovincial boundary intersecting the orebody 
of the Fun flon mine. 

Cadmium Is consumed largely in the manufacture of alloys and for plating, also in the making of 
such pigments as cadmium lithopone, cadmium yellows, etc. 	A relatively large quantity of the metal is 
used In the production of bearing metals for high-speed internal combustion engines. According to the 
United States Bureau of Mines the only cadmium-bearing alloys that have been used commercially in the 
United States are the Cd-Ni, Cd-Ag-Cu, and Cd-Ag. groups. 

The average price of cadmium in the United States for 1937 was estimated by the Engineering and 
Mining Journal at $1.223 per pound compared with 55 cents from 1951 to 1934. 
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- 	 c•.rA 	1n1I - 
BRITISH C0LWABIt 	 MANITOBA  	SASKATCHEWAN 

tear 	 Pounds 	 - Pounds 	 Pounds 

1928 491,894 341,374 ... 
1929 .................... 773,976 675,294 ... 
930 ................... 456,582 337,871 ... 
931 .................... 323,139 180,958 ... 
92 .................... 65,425 26,824 ... 
933.  .................... 246,041 78,733 ... 	... 
934 ..................... 293,611 95,665 ... 
935 .................... 58fl,530 441,203 ... 
936 .................... 526,034 468,170 148,133 	131,838 	111,749 	99 9 457 

456,431 715,747 164,223 	269,326 	144,555 	237,067 

{n 1935 there were 72,104 pounds of cadmium valued at e60,716 used in the Canadian white metal 
Istry; the consumption of the metal In the same industry during 1936 was 48,939 pounds,worth 

Statistics relating to Canadian exports or possible imports of cadmium are not published separately 
- rtnent of National Revenue, Ottawa. 

Production of cadmium in Canada during the first six months of 1938 totalled 362,742 pounds valued 
at t73,624. compared with 373,014 pounds ot e559,522 in the corresponding period of 1937. 

WORLD'S PRODUCTION OF CA tItTh1j934, 19.35 and 1936. (Taken from the Imperial Institute's publication 
- The Mineral Industry of the British Eipire and Foreign Countries) 

(Lb. avdp.) 

• roducing Country 1 9 3 4 1 9 3 5 1 9 3 6 

BRITISR 	tPIi 
louth West 	Africa 	(d) 	.. 	................... 140,000 320,000 218,000 
ronada 	..................................... (c)293,6l1 580,530 785,916 

ía 	.................................. 380,493 489,666 472,248 

FDREIGN COUNTRIES 
499,245 332,898) 

canee 	...................................... ... 266,759) 637,100 
germany 	.................................... (a) 364,000 668,000 
Italy 	...................................... 18,398 35,300 121,000 
Norway 	..................................... 302,030 260,143 224,598 
oland 	..................................... P316,486 248,458 310,000 

T' 	S.S.R 	(issia) 	.......................... 5,700 26,400 250,000 
fTnited States 	- Metal 	...................... 2,777,384 3,477,091 3,633,495 

Compounds (metal content) 566,700 507,400 626,800 
kexico 	(b) 	.................................. 848,149 1,317,321 1,179,510 
.apan 	(estimated) 	.......................... 100,000 100,000 100,000 

amj.um is also produced in Sweden. 
(a) Iformat1ion not available. 
(h) Including cadmium content of flue dust, etc., exported for treatment.. 
(a) Excluding cadmium precipitate produced at Fun Flon. 

Canun crent. -- 	 :i-.o,ert - '- 	:- froñ 	- -ak H 5cr oir. 

CS 

Calcium metal is employed chiefly as a deoxidizer of magnesium, aluminium, nickel and various non-
ferrous alloys. The metal also aff'ects the density and grain size favourably and inhibits carbide forina-
t on in special steels. 	No production of metallic calcium was reported in Canada In 1937. Metal and 
- neral Markets, New York, recorded the price of calcium in October, 1938, at 75 cents per pound for 98 to 

ncr cent 1u4 in ton lots. 
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Possible imports of calcium into Canada are not shown separately but in 1937 imports of the metal 
into the United States amounted to 23,767 pounds valued at $10,087 of which 22,775 pounds valuad at 
approximately 40 cents a pound were from France and 992 pounds valued at 95 cents a pound from Germaxy. 

CHROMITE - 

The mineral chromite (FeO, Cr203)  is the commercial source of the metal chromium; it is also used 
extensively in the manufacture of refractory brick. 	The metal is a necessary constituent of many high- 
aeed cutting tools, certain armour plate, and stainless steels. 	Chromite is also used in the manufacture 
of chronic acid for electroplating and in the manufacture of chemicals used chiefly in the dyeing, tanning 
and pigment industries. 

The principal chromite producing countries are Russia, South Africa, Turkey, Southern Rhodesia, 
Cuba, New Calecionia, Yugoslavia, India, and Philippine Islands. Production of the mineral in Canada during 
recent years has been relatively small, coming almost entirely from the Eastern Townships, Quebec. During 
the past few years considerable development work was conducted on a chromite deposit located at Obongo Lake, 
in the Thunder Bay district of Ontario; shipments were made from this property in 1935, 1936 and 1937. 
The owners of this mine, The Chromium Miming and Smelting Corp. Ltd., also operated a modern electric 
smelting plant at Sault Ste. Marie, Ontario, for the production of ferrochrome and ferrosilicon. 

In British Columbia, exploration and development work has been conducted during the past on several 
chromite deposits but there have been no reports of recent activities at these properties with the exception 
of some surveying coemleted in 1937 by the Consolidated Mining and Smelting Company of Company, Limited, 
at chromite claims located near Ashcroft. 

Production of chromite ore in Canada in 1937 was valued at $43,250 of which $39,964 were credited 
to ores mined in Ontario and $3,286 to the province of Quebec. 

Statistics relating to Canadian imports and exports of chromite are not published separately. 

October, 1938, chrome ore quotations by Metal and Mineral Markets, New York, were - long ton, 
c.i.f. Atlantic ports, Indian ores, $18.00 for 43 to 45 Cr203 ore, and 122.00 to $23.00 for 48 to 50 per 
cent ore. Russian ores: 45 per cent Cr205, nominal. 	Turkish chrome ore, per long ton, c.i.f. Atlantic 
ports: concentrate 52 per cent, $25.50; 48 to 49 per cent, $24.50. Lump, 48 to 49 per cent, $24.50. 
London, 85s to 95s for 48 per cent first ouality Rhodesian. 

Table 12 - PRODUCTION OF CHROMITE IN CADA, 1928 - 1937. 

Year Short tons Year Short tons $ 

1928 	............... ... ... 1933 	............... 50 545 
1929 	............... 126 900 1934 	............... 111 1,578 
1930 	............... ... ... 1935 	............... 1,144 14,947 
1931 	............... ... ... 1936 	............... (a) 15,578 
19.32 	............... 78 1 1 113 1937 	............... (a) 43,250 

(a) Quantity not published) 

ti 

Chromium metal and tungsten metal, in lumps, etc., when 
imported by manufacturers for alloying purposes ......lb. 

Nickel chromium in bars or rods not more than 0.75 inches 
diem, containing 60%,L  nickel and 10%L  chromium for use as 
electric resistance wire, etc . ....................... lb. 

Chrome fire brick .....................................$ 
Bichromate of potash - crude ..........................lb. 
Bichromate of soda ....................................lb. 

140,834 60,382 122,288 96,900 

52,825 51,170 46,246 45,264 
68,082 ... 103,287 

139,735 11,556 156,454 11,605 
2,959,488 178,167 2,958,505 175,451 
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Table 14 - CONSUMPTION OF CERTAIN CHROMIUM PRODUCTS AND CHROME ORE IN SPECIFIED CANADIAN INDUSTRIF, 1936 

and 1937. 
1936 	 1937 

Industry 	 Item 	 Pounds 	 Pounds 

Ingots and Castings 	........... Chrome ore 725,760 9,965 1,158,000 20,602 
Ingots and Castings ............ Ferrochroine ....... 1,223,040 106,961 1,734,000 167,531 
Paints, Pigments and Varnishes . Chrome colours 1,33,542 193,794 (a) (a) 
Paints, Pigments and Varnishes . Sodium bichromate 530,521 41,867 (a) (a) 
Leather Tanning 	................ Sodium blchromate 1,789,054 151,496 (a) (a) 
Glass Manufacture 	.............. Chrornite (b) (b) 52,000 996 

NOTE - In addition to the itenis listed abovo, a considerable quantity of chroinite is utilized in the manu-
facture of Canadian ferro-alloys, also a relatively small quantity of sodium bichromate is consumed 
in the chemical industry. 

- Not complete far 1937. 
- Not recorded. 

Table 15 - I7ORLD' S PRODUCTION OF CiROME ORE and C1UOMIU1( I  1934195 and 1936. (Taken from the Imperial 
Institute's publication - The Mineral Industry of the British Empire and Foreign Countries) 

(Long tons) 

Producing Country 

BRITISH EMPIRE 
Southern Rhodesia ......................... 
Union of South Africa ..................... 
Cyprus ..................................... 
Canada .................................... 
India..................................... 
Australia .................................. 

TOTAL ............................. 

FORRIGN COUNTRIES 

Bulgaria .................................. 
Greece .................................... 
Norway .................................... 
U.S.S.R. (Russia) (e) ..................... 
Yugoslavia ................................ 
Cuba ...................................... 
Guatemala (b) ............................. 
United States ............................. 
Brazil(exports) .......................... 
Janan ..................................... 
Philjnojne Islands (c) ..................... 
Purkey.................................... 
New Caledonla ............................. 

TJTAL.............................. 

1934 	 1935 	 1936 

70,961 104,240 180,499 
60,383 89,003 172,896 

966 1,179 500 
99 1,021 (d)487 

21,576 39,127 49,486 
1716 - 595 415 

156,000 235,000 404,000 

84 320 266 
30,209 29,309 46,599 

41 
129,000 181,500 216,000 
46,604 51,540 53,190 
57,325 42,081(c) 69,257 

792 

341 440 269 
5 3,829 

26,792 35,736 37,868 
1,272 11,703 

117,951 148,096 161,292 
54,310 54,437 47,000 

463,000 545,000 650,000 

WORLD'S TOTAL ...................... 619,000 	 780,000 	1,050,000 

Information not available. 
Imoorts into the TjrLited States from the country indicated. 
Exports. 
Excluding ore shipped from Ontario for experimental purposes. 
Probably includes some ore needing concentration. 

IRON ORE - 

No iron ores, known as such, have been mined in Canada for some years. Nova Scotia with its 
large iron and steel industry is not a producer of iron ore. The large deposits of high grade ore in 
Newfoundland, owned by the Dominion Steel and Coal Corporation, are much more readily accessible and of a 
higher and more constant grade than the iron ore deposits in Nova Scotia. 
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Iron ore was first mined and sinelted in the province of Quebec early in the eighteenth century, 
and from that time until 1883, the industry was carried on almost continuously at Three Rivera in the 
St. Maurice district. 	Other furnaces using local ore were operated at Radnor Forges and Drummondville, 
the last to shut down being the Drummondville furnace in 1911. 	At the present time only titaniferous 
ore is mined in Quebec; this ore is produced near Bale St. Paul and is shipped for its titanium content. 

More iron ore has been produced in Ontario than in any other province; in northwestern Ontario, 
about 1899, a cieposit of hematite, that later developed into the Helen mine, was found. This property 
was the resin source of Ontario's iron or output for a numbsr of years. The province has a large supply 
of low-grade iron ore, but beneficiationpicosses must be applied to make these ores suitable for commercial 
use. 

During 1937 the Algoma Ore Properties Ltd. commenced rebuilding the surface equipment at the New 
Helen iron mine in Michipicoten and samiling of the Moose Mountain iron property near Seliwood, in the 
Sucibury district, was commenced by the M. Henna Company of Cleveland. No operations at these propertiee 
were reported during the first half of 1938. 

According to the Ontrio Departuent of ines, a hew discovery of hematite iron ore at Steep Rock 
Lake near Atikokan, Ontario, the first of bessemer grade ever found in Ontario, was reported in March of 
1938. This deposit, which might prove of extreme importance to the industrial life of the province and 
to Canada generally, has been outlined by diamond-drilling on behalf of the Sterola Exploration Comaany. 
Early drilling indicated a mass of ore at least 700 feet long and 15 wide. This grade of hematite ore 
requires no beneficiation prior to smelting. 

Legislation passed by the Ontario Legilature has provided that a bounty of two cents per unit 
of iron will be paid to possible producers of Iron ores for a period of ten years, commencing January 1, 
1939. 

Different varieties of iron ore are found in various parts of British Columbia, the most important 
of which are the nagnetite deposits which occur on the islands along the coast. 

Imnorts of iron ore into Canada during 1937 totaJ,led 2,124,972 short tons valued at $4,721,387 
compared with 1,317,033 tons at $2,633,925 in 1936. Of the imnorts in 1937, those from the United States 
totalled 1,416,015 tons worth $3,391,877 and those from Newfoundland, 659,125 tons at $1,188,771. 
Relatively smaller tonnages of iron ore were also received from Brazil, French Africa, and Norway. 

"Metal and 1iinera1 Markets" - New York - quoted iron ores, October, 1938: per long ton, Lower 
Lake ports - Lake Superior ore quotations - Mesabi, non-bessemer, 51* per cent iron, $4.95. Old range, 
non-bessemer, $5.10. 	Mesabi, bessemer, 511 per cent iron, $5.10. Old range, bessemer, 51* per cent, 
$5.25. 	Eastern ores, cents per long ton unit, delivered at furnaces: Foundry and basic, 56 to 63 per 
cent, 9 to 10 cents. 

Crude Iron ore, 	Imported ....................... 64,678 293,22 86,169 454,120 
Calcined, roasted, or treated ore, imported 29 264 85 857 
Manganiferous ore, 	imported 	.................... 159 2,276 332 4,949 
Chrome ore, 	Imported 	........................... - 	 324 9,965 579 20,602 

TOTAL ORES 65,190 305,757 87,165 460,508 - 

In addition to the consuxntion of ores listed in Table 16, there were 1,604,073 long tons of 
frelgn ore valued at $5,372,263 used during 1937 in blast furnaces for the production of pig iron. 

Table 17 - WORLD'S PROI)TCTION OF IRON ORE, 1933. 1936 and 1937. (Taken from the Minerals Yearbook of the 
United States Bureau of Mines) 

Country 

NORTH AMERICA: 
Cuba (1) ........................... 
Guatemala .......................... 
Mexico ............................. 
Newfoundlmid ....................... 
United States ...................... 

	

1933 	1936 	1937 

	

169,490 	456,827 	496,258 
101 

	

77,714 	130,000 	(2) 

	

326,041 	907,646 	1,655,554 

	

17,834,917 	49,571,804 	73,250,649 
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Table 17 - VO;&D'S PROLIJCTION OF IRON ORE, 1953. 1936 and 1957 (concluded ) 	 (Taken from the Minerals Yearbook 
of the United States Bureau of Mines) 

(Metric tons) 

Country 1935 1936 1937 

SOUTh AMERICA: 
Brazil 	(s) 	......................... 30,000 30,000 30,000 
Chile 	(4) 	.......................... 559,598 1,347,831 1,489,637 

EUROPE: 
Austria 	............................ 267,032 1,024,288 1,884,694 
Belgiun 	............................ 106,200 190,660 (2) 
Bulgaria 	........................... ... 6,258 11,802 
Czechoslovakia 	..................... 428,772 1,089,623 (2) 
france 	. 	........................... 50,244,820 33,187,000 37,772,000 
Germany 	Il ......................... 2,534,768 6,498,873 8,522,000 
Greece 	............................. 85,221 280,271 (2) 
Hungary 	............................ 50,021 279,673 289,520 
Italy 	.............................. 507,995 838,833 900,000 
Luxemborg 	.......................... 3,362,417 4,895,90' 7,750,000 
Norway 	............................. 473,863 846,809 1,050,000 
Poland 	............................. 160,661 466,659 780,152 
Portugal 	........................... 4,500 5,600 (2 
Rumania 	............................ 13,831 108,429 (2 
Spain 	.............................. 1,815,484 (6) (2) 
Sweden 	............................. 2,698,750 11,249,605 (2) 
Switzerland 	(7) 	.................... 7,089 31,833 148,578 
U.S.S.R. 	(8) 	....................... 14,454,500 27,918,000 (2) 
United Kingdom: Great Britain (9) 7,581,481 12,905,243 (2) 
Yugoslavia 	..... 	. 	 ................. 52,465 450,859 629,172 

ASIA: 
China 	(10) 	.... 	.................... 2,313,048 (6) (2) 
Chosen 	............................. 258,267 234,400 (2) 
India, 	British 	..................... 1,248,344 2,594,227 (2) 
Indochina 	.......................... 420 10,017 (2) 
Japan 	.............................. 320,670 754,400 (2) 
Philipulne Islands (7) ... 654,458 601,188 
Unfederated Malay States 778,830 1,681,102 (2) 
U.S.S.R. 	........................... (8) (8) (2) 

A.YRI CA: 
Algeria 	............................ 761,454 1,884,281 2,325,500 
Erpt 	.............................. ... ... (2) 
Morocco: 

French 	.......................... ... ... 66,800 
Spanish 	.......................... 515,838 1,052,988 1,420,000 

Sierra Leone 	....................... 24,944 575,689 (2) 
Tunisia 	............................ 291,000 722,700 946,800 
Union of South Africa (1) 60,060 364,292 461,796 

OCEANIA: 
Aistrafla: 
New South Wales 	.................. 2,471 
Queensland 	....................... 8,690 2 9 338 192 
South Australia 	.................. 732,760 1,887,298 (2) 

New Zealand 	........................ (11)6,588 ... (2) 
91,200,000 172,000,000 (2) 

Shipments. 
Data not yet available. 
Approximate production. 
Production of Tofo mines. 
Exclusive of manganiferous Iron ore carrying 12 to 30 percent manganese. 
Estimate included in total. 
Exports. 
Russia in Asia included with Russia in Rurope. 
Exclusive of bog ore, which is used mainly for the purification of gas. 
Including Manchuria. 
Quantity smelted; production not available. 
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The principal commercial lithium ores are amblygonite, a fluophosphate of lithium and aluminium; 
j'odumeno, a silicate of these two elements, and lepidolite, or lithia mica, also a silicate. The lithia 

content of these minerals, as mined, commonly ranges around 8 to 9 nor cent for amblygonite, 4 to 7 per 
rent for spodumene, and S to 5 per cent for lepidolite. 	All of the above minerals are known to occur in 
Canada but there has, as yet, been only a small production, mainly of lepidolite and spodumene. 	The 
important denosfts are all in Manitoba in the southeastern nart of the Province. 	The first commercial 
hipment of Candian lithium ore to be officially recorded was reported during 1937. 	This production 

cmne from depolts located at Bernie Lake, hanitoba, and was valued at tl,694; the mineral was con8igned 
Th.ted States for the manufactare of lithium compounds and possibly lithium metal. 

The Bureau of Mines, Ottawa, reported that during 1937 a discovery of spoduinene was reporbed near 
'rr Lke, 85 miles east of Winnipeg, and l miles for a siding of the Greater Winnipeg Water Distri't 

ii1way. 	The deposit is stated to carry rich concentrtions of spodumene. 

Lithium minerals serve as the raw material for the manufacture of lithium chemicals and lithium 
rtel and alloys. 	Lepidolite, which contains relatively low percentages of lithium, is also used as an 

of certain glasses, particularly those of the heat—resistant (pyrex) variety. 

Come leidolites, including that from the Silver Leaf deoosit in Manitoba, contain important 
the rare elements - rubidium and caesium - and methods of recovering these from lepidolite 

1ready treated for removal of its lithium content have recently been investigated. 

Most of the present world supply of lithium minerals is drawn from deposits in the United States, 
nthwetfrica, Pnd France. 	The newly discovered sodunene deposits in North Carolina are regarded as 

worldts largest potential sources of supply of lithium. 

F'ie following table shows the production of lithium mica In the specified countries for 1934, 
'6. 

hi e 18 - 	 (Long tons) 

untry 	 1934 	 1935 	 1936 

:)uth West Africa 	 231 	 489 	 852 
rrp.nce ........................... 500 	 350 	 (a) 
nited States (lithium minerals) 	 642 	 1,030 	 1,106 

l ortugal ......................... 294 	 8 
Argentina ........................ ... 	 ... 	 60 

e) Ir:f rition not available. 

.3tatistics relating to possible imports of lithium, lithium ores or lithium compounds are not 
retely in Canadian trade reports. 

"Metal and Mineral Markets" - New York - published the following quotation, October, 1958 - 
bit.I.l 	metal, per pound, 98 to 99 per cent, 100 pound lots, eis. 

In the United States the average values, f.o.b., for domestic ores in 1937 were e37.63 per ton 
for emblygonite ond 	for spodurnene. 	Lopdo1ite continpd to be quoted nominally at 20 to $25 per ton. 

- 

The ranid development of aviation and the growing importance of the sir arm for military purposes 
ho roused the question of magnesium production to be seriously retarded in all the more important countri. 
The metal is not yet produced commercially in Canada but it is intresting to note that the annual report 
of the Consolidated Mining and Smelting Company of Canada, Ltd., for 1937, stated that "In all probability 
the next member of the metal family (of this company) will be magnesium". 

The following information relating to magnesium has been abstracted from the Minerals Yearbook of 
the United States Bureau of Mines: "Sales of primary magnesium in the United States in 1937 were the 
largest since commercial production began in 1915. All this new metal was produced by the Dow Metal 
Company of Midland, Michigan. 	Magnesium sold or used by The producer in the United States totalled 
4,539,980 pounds in 1937; the metal produced In the United States is all recovered from Michigan brine wells. 
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One of the most important consumers of magnesium is the metallurgical industry, which uses it an 
a scavenger and a deoxidizer in casting nickel, zinc and aluminium alloys. In recent years large gains 
have been made in the use of magnesium in alloys. 	Some alloys employ magnesium only as a minor con- 
stituent, while others use more than 85 per cent magnesium. 	The low snecific gravity of magnesium (1.74) 
makes possible production of alloys that are 35 per cent lighter than aluminium yet still have comparable 
properties. 

Aircraft engine and aeroplane manufacturers used increasing quantities of magnesium sand castings 
in 1937 and consumed approximately 70 per cent of all castings produced. 

The United Kingdom and Japan are becoming important producers of magnesium and Italy reported a 
sma].l output of the metal in 1937. As heretofore, Germany led the world in magnesium production. Accordir.g 
to an authoritative estimate, Germany's output was slightly more than 10,000 metric tons in 1937. World 
production of the metal totalled possibly 18,000 tons in 1937. 

The latest method of producing metallic magnesium, the direct thermal-reduction process, gained 
wide publicity in 1936. The raw materiel used in this method is dead-burned magnesite which, in the 
preliminary stages of the process, is reduced to magnesium vapour in an electric furnace. 

Data relating to Canadian imoorts of magnesium metal are not published separately. 

Magnesium metal prices were shown by "Metal and Mineral Markets" - New York - for October, 1938, 
as follows: per pound, ingots (4xl6 inch), 99.8 per cent, 30 cents in carloads; 32 cents in 100 pound lots 
or more, l.c.l. 

MANGANESE ORE - 

Mine shipments of manganese ore in Canada during 1937 totalled 85 tons valued at $817. This ore 
came entirely from deposits located near Elgin in the province of New Brunswick. 

The Department of nines and Resources, Ottawa, reports that the manganese ores, which have been 
mined in Canada are pyrolusite, manganite, psilomelene, and bog manganese. 	These, with the exception 
of the bog manganese, were mostly ores with a high manganese content and fairly free from deleterious 
Constituents. They were usually in small lots and were derived from various localities in Nova Scotia, 
New Brunswick and British Colubja. 

The exnloratory work carried out at New Ross, Lunerburg county, Nova Scotia, by the Atlantic 
Manganese Corp., Ltd., in 1936 was not continued in 1937. 

Although manganese is used in both the ferrous and non-ferrous metallurgical industries, the 
bulk is consumed in the manufacture of iron and steel. Most of the ore entering this industry is used in 
the manufacture of ferronianganese and siegeleisen, the forms in which manganese is usually added to steel. 
A considerable cniantity of manganese ore is used by producers of storage batteries and certain manganese 
ores are used by the chemical, ceramic, and glass industries. 

In 1937 Canada imported 1,544,529 cwt. of manganese oxide valued at $802,269 compared with 
1,285,242 cwt. at $684,175 in 1936. Of the 1937 imports, 1,274,448 cwt. came from the Gold Coast, 
221,760 cwt. from British South Africa, and 46,692 cwt. from the United States. 

"Metal and Mineral Markets" - New York - manganese ore quotations, October, 1938, were: per long 
ton.unit of manganese, c.i.f. North Atlantic ports, cargo lots, exclusive of duty: Brazilian, 46 to 48 per 
cent manganese, 33 cents; Chilian, 47 per cent minimum, 34 cents; Indian, 48 to 50 per cent, 35 cents; 
Caucasian, 52 to 55 per cent, 35 cents; South African, 50 to 52 per cent, 35 cents. Chnical grades, per 
ton, coarse or fine, minimum 80 per cent Mn02, Brazilian or Cuban, $45 in carloads to $50 to $55 barrelled. 

Table 19 - PRODUCTION OF MANGANESE ORE IN CANADA, 1924 - 1937. 

Year Tons Value Year Tons Value 

$ 
1924 	............... 584 4,088 1932-1934 
1925-1929 ... 1935 	............... 100 800 1950 	............... 273 1,356 1936 	............... 221 1,596 192;1 	............... U7 2,893 1957 	............... 85 817 
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Table 20 - CONSUM]'TION OF MANGANIYEROtJS ORE and MANGANESE CO!POUNDS IN SPECIFIED CANADIAN INLJSTR1ES, 1956 

1lectrical Aoparatus and Supplies - Manganese dioxide .... pound 	3,875,978 69,884 	(a) 
Paints, Pigments and Varnishes 	- Manganese salts ...... pound 	236,162 16,573 	(a) 
Steel Ingots and Castings ....... - Ore manganiferous 

(foreign) ............ pound 	556,160 	2,276 664,000 	4,949 
Spiegaleisen ......... long ton) 	15,448 562,456 	2,882 88,650 
Ferromanganese ....... long ton) 	' 	' 	15,592 629,865 

(a) Data not yet complete. 
NOTE - In addition to the consumption recorded in the table above, a considerable quantity of manganiferoua 

ore is employed in the manufacture of ferro-alloys. 

Table 21 - WORLD'S PF(ODTJCTION OF MANGANESE ORE, 1933, 1936 and 1937. (Taken from the Imperial Institute's 
publication - Manganese) 

(Long tons) 

Producing Country 

BRITISH WIRE 
Gold Coast ............................ 
Northern Riwdeia ..................... 
Union of South Africa ................. 
C.nada ................................ 
India ................................. 
Unfoderated M1ay Statas .............. 
Australia ............................. 

TOTAL ........................ 

FOREIGN COUNTRIES 
Bulgaria .............................. 
Czechoslovakia ... (g) ................. 
Gernany ............................... 
Greece ................................ 
Hungary ............................... 
Italy ................................. 
Portugal .............................. 
Roumania .............................. 
Spain ................................. 
Sweden ................................ 
U.S.S.R. (Russia) ..................... 
Yugoslavia ............................ 
Turkey ................................ 
Erot .................................. 
Morocco (French) ...................... 
Cuba(b) .............................. 
Porto Rico (exports) .................. 
Mexico ................................ 
United States (d) ..................... 
Argentina ............................. 
Brazil ................................ 
'hue .................................. 
hina ................................. 
rench Indo-China ..................... 

Jinan ................................. 
anchoukuo ............................ 

Netherlands East Indies ............... 
Philippine Islands (exports) .......... 
Portuguese India ...................... 

TOTAL ........................ 

WORLD'S TOTAL ................. 

NOTE - For Footnotes, see next page. 

1933 	1936 	1937 

265,140(e) 411,024(e) 527,036(e) 
5,367 3,022 2,541 

20,894 254,167 621,229 
197 76 

218,307 813,442 978,195 
13,193 36,776 185,537 

149 72 (a) 
520,000 1,520,000 2,510,000 

2,500 3,000 
16,799 91,567 104,615 

554 238 177 
1,602 1,653 (a) 
6,134 26,798 24,691 
4,453 23,751 53,002 

25 285 312 
2,730 33,321 49 997 
2,789 (a) (aS 
6,124 6,259 6,051 

982,000 2,955,000 (a) 
521 2,696 4,369 

7,578 5,100 522 
184 1,840 183,577 

4,752 29,910 74,476 
89,224 151,991 (a) 
1,638 3,010 2,543 

564 3,284 17 
19,146 32,119 40,241 

404 436 (a) 
24,500 163,842(e) 256,054 

753 5,098 12,809 
9,350 (a) (a) 

3,375 5,207 
42,847 66,683 (a) 

740 (a) (a) 
10,238 8,483 10,908 

251 12,013 
1 1 600 2,579 4.013 

1,250,000 3,700,000 (a) 

1,800,000 5,200,000 (a) 
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Footnotes to Table 21 - orecedi oge - 

InformatIon not available. 
Figures for recent years represent ore before beneficiation. 
Exciudsa manganese ore under 35 per cent. Mn. 
Exoort. 

(g) Ore containing on the average about 17 per cent Mn. 

RCTJL - 

small ou.ot of uicksilver •.as recore 	ovirig ri1 nrodoced in Fritir Coluibio from E,  oroL;erty situated 
on the nrtb shore of Ke.mloops Lake. 	Cinnabar occurs on the property of the Manitou Mining Co. Ltd. 
located in the Mud Creek area of the Litlooet mining division in British Columbia the mineral is found 
here in sheared greenstone or in massj-ie amygdaloidal 7reenstone. 	This mine is located at the confluence 
of Mud and Relay Creeks and is about 17 miles from r.iinto. Much work has been done by open—cuts and over 
2,000 feet of underground prosecting to determine the tonne of cLniabar available. Twenty—five men 
were employed during 1931. 

According to the United States Bureau of Mines, producing countrtes - notably Italy and the United 
States - repared to neet the increasing demands for mercury by speedin,' production. 	Italy made a new 
all time high record output of nearly 67,000 flasks (761b.each). Activity at mines in the United States 
was at a high rate in the first half of 1Z7 folloved by a drastic drop towards the latter part of the year. 
Despite concern that Spanish supplies wu1d he cut off entirely by civil war in that country and that Italy 
would he unable to make up for the reduced shioments from Saain, the threatened shortage of mercury failed 
to materialize. 

Imrorts of Taarcur into Canda during 1937 totalled 394,354 pounds valued at 371,178; of this, 
101,485 pounds came f:'n te United States and 150,477 pounds from Italy. 	Imports in 1936 amounted to 
78,791 pounds at $66,511. 	i!ercury salts imported during 1937 were valued at $9,681 compared with 4,719 
in the preceding year. 

Quicksilver quotions, New York, January, 1938, per flask of 76 pounds, ranged from e79.50 to 
$81.00. 

Table 22 - MERCURY CONSUMED IN SPECIFIED CANADIA.N INDUSTRIES. 1936 and 1937. 

Ifldu8tIy 
1936 

Pounds Value 
1 	9 	3 	7 

Pounds 	Value 

Boiler Compounds 	............................... 1,050 970 300 	304 
Medicinal and Pharrnaceutical Preparations 90,662 75,319 (a) 
Other 	chemicals 	................................ 47,385 41,16 55,994 	47,552 

(a) Data not yet complete. 
NOTE - In addition to the consumption specified, there is a considerable quantity of quicksilver employed 

by the mining Industry in the recovery of both placer and lode gold. 

Table 23 - WORLD'S PRODUCTION OF OUICKSILVER. 1934. 1935 and 1936. (Taken from the Imperial Institute's 
publication - The Mineral Industry of the British Enpire and Foreign Countries) 

Producing Country 

BRITISH F1WIRE 

Auatralia (concentrates) ..................... 
New Zealand .................................. 

FOREIGN COUNTRIES 
Austria ...................................... 
Czechoslovakia ............................... 
Germany (Hg content of ore) .................. 
Italy ........................................ 
Roumania ...................................... 
Spain ......................................... 

1934 1935 1936 

167 1,299 5,911 
3,852 563 

220 
58,052 152,379 142,546 
(a) 8,800 (a) 

973,061 2,142,893 3,247,409 
139 29 

2,416,729 2,702,500 (a) 
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Table 23 - WORLD'S PJCTION OF QUICKSILVER, 1934 1935 and 1936. (concluded) 

ProducingCountry 	 1934 	1935 	1908 

REIGN cOUNT1UPS (concluded) 
T.S.S.R. (Russia) ........................ 590,000 	(a) 	 (a) 

	

... 	 ... 	8,820 
Thnis ..................................... ... 	 1,764 	5,470 
Mexico ................................... 348,161 	477,067 	403,055 
Unitedtates ............................. 1,173,820 	1,331,068 	1,259,244 
Bolivia (exports) ........................ (c)50,384 	32,040 	16,885 
China .................................... 1,200 	(a) 	 (a) 
Japan .................................... 14,930 	11,219 	32,571 
Korea .................................... ... 	 306 	 157 
Turkey ................................... .3,192 	1,929 	63,504 

WORLD'S TOTAL .................. 5,600,000 	6,900,000 	(a) 

(a) Information not available. 
(c) Gross weight, including packing. 
NOTE - Corresponding data for 1937 not coanlete. 

MOLYBDENITE - 

Molybdenite is the principal ore from which the metal molybdenum is reduced. 	It usually occurs 
in negmatite dykes and on the contacts of limestone apd gneiss. 	Molybdenum is employed chiefly for the 
manufacture of special alloy steels, the characteristics of which include their pov;er to withstand high 
temperotures and oresaures, corrosion and fatigue. The United States has produced 75 to 90 per cent of 
the world's supply of new molybdenum during recent years; the relitively small quantities produced in other 
countries come largely from Mexicc and Norway; Chosen, Morocco, Peru, qnd Australia, are other producers. 

The first commercial shipments of Canadian molybdenite concentrates since 1931 were made during 
1937. 	These totalled approximately 8 tons valued at C8,147 and were produced by the Phoenix Molybdenite 
Corporation, Ltd.; the nroperty of this company is located in Begot township, Renfrew county, Ontario, 
and the production reported in 1937 was exported fsr traatnient to foreign plants. In the same county 
the McCoy Molybdenite Company conducted prospecting on a property located in Lyndech township. Near 
Schreiber, Thunder Bay district, work was carried on at the Owl Lake property. The Molydor Mines Ltd. 
prospected a property north of Loon station, east of Port Arthur, and it was reported that a 40 ton mill 
was planned by this company. 	At Mace, near Cochrane, some v-'rk was done on the deposit of the Duke 
Molybdenite Miming Syndicate. 

In Quebec, prospecting was carried out in 1937 by J. . Gretton on molybdenite deposits located 
in Gaudette township. On the Bain property in Masham township a small flotation test mill was erected by 
Kindall Mines Ltd. and in La Reine township, kbitihi district, considerable work was conducted on 
molybdenite bearing quartz veins by La Reine Gold Mines Ltd.. During 1937 diamond drillinr' and assessment 
work were carried on by the Molybdenite Corporation of Canada on a property in LaCorne tcwhship. 

According to a report issued by the Bureau of Mines, Ottawa, prospecting was carried out by 
several parties in South Eastern Manitoba and in British Columbia a small sample shipment of molybdenite 
ore was shipped from a property at Martel to the Government Testing Laboratories, Ottawa. The 
Consolidated Mining and Smelting Compair of Canada, Limited, investigated several molybdenite properties 
in 1937. 

No imports of crude molybdenite ore Into Canada were recorded, in either 1956 or 1937. Imports 
of calcium bkolybdate when imported by Canadian manufacturers of steel for use exclusively in the manu-
rture of steel, in their own factories, totalled 212,566 pounds valued at $70,337 in 1957 compared with 
5,62l pounds at $60,363 in 1936; imports during both years came entirely from the United States. 

Molybdenite (M0S2) is usually converted, before using, to ferromolybdenum, an electric furnace 
product carrying 60 to 65 per cent molybdenum, or to oalcium molybdate, containing 35 to 45 per cent 
molybdenum. 

Molybdenum ore was quoted in the United States, October, 1938, per pound of contained MoS2, 
90 per cent concentrate, 45 cents, f.o.b. mines. 	London, per long ton unit, nominal at 428. to 438. for 
90 per cent concentrate. 
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Table 24 - PRODUCTION OF MOLYBDENITEINCIiNADA. 1925 - 1937. 
Orea and concen- 	MoS2 content - - 

Year 	 Ores treated 	t.rates shipped 	of shipments- 
Tons 	Tons 	Value(a) 	Pounds 

$ 
1925 	.................... 2,779 15.5 11,176 22,350 
1926 	.................... 
1927 .................... 

4,490 12.6 10,472 20,943 

1928 	.................... ... 

1929 	.................... 
1930 

2,900 
... 

9.5 6,400 16,150 
.................... 

1931 	.................... 12 
...- 
0.61 280 

1932-1936 	............... ... 
1957 	.................... 5,307 8.5 8,147 (b) 

Value as given by the operators. 
Not known. 

Table 25 - WORLD PRODUCTION OF MOLYBDENUM ORES AND CONCENTRATES, 1933. 1936. and 1957. (Taken from the 
Minerals Yearbook of the United States Bureau of Mines) 

(metric tons) 

Country 	 1933 	1936 	1937 

Australia: 
New South Wales 	(concentrates) 	.................... 6 (1) 16 
Queensland 	(coneentrates) 	......................... 5 20 5 

Canada 	(concentrates) 	............................... ... 
... 12 

China (ore containing 46 per cent Mo) 1 (1) (1) 
Chosen 	(ore) 	........................................ 105 80 (1) 
Japan 	(dressed ore) 	................................. ... 7 (1) 
Mexico 	(Mo 	content) 	................................. 40 534 629 
Morocco, 	French 	(concentrates) 	(3) 	.................. 117 187 149 
Norway 	(Mo 	content) 	................................. 248 422 360 
Peru 	(concentrates) 	................................. 9 19 85 
Rumania 	(Ri-Mo 	ore) 	................................. ... 46 (1) 
Turkey 	(ore) 	........................................ ... 

... 45 
United States 	(Mo 	content) 	.......................... 2,577 7,795 13,344 
Yugoslavia 	.......................................... ... 

... 84 

(1) Data not yet available. 
(s) Exports. 

RADIUM-URANIUM - 

Commercial production of radium-uranium bearing ores in Ceneda comes, at the present time, 
entirely from the Great Bear Lake district in the Northwest Territories. Eldorado Gold Mines Ltd. 
operates a mine and mill at Echo Bay, Great Bear Lake, Northwest Territories, and was the only Canadian 
producer of pitchblende ores during 1937. Pitchbleride concentrates produced by this company are treated 
for the recovery of radium and uranium at a refinery owned and operated by the company at Port Hope, 
Ontario. 	Important quant:Lti,s of silver also occur with the pitchblende at the Eldorado mine and this 
metal, in the form of silver concentrates, is principally shipped to the metallurgical works of other 
firms for the recovery of the silver content. 

During 1937 there were holted at the Eldorado mine, 25,486 tons of ore. Concentratas produced, 
including cobbed, totalled 674.5 tonscomprisjng 475.3 tons pitchblende-silver; silver-copper (flotation), 
193.3 tons; cobalt (cobbed), 5.9 tons. 

At Port Hope, Ontario, a new chemical plant for the recovery of radium in the form of radium-
bariuii sulphate concentrate and silver in the form of silver sulphide was erected by Eldorado Gold Mines 
Ltd. Chemical operations by the company were limited to nine months in 1937, the old plant being operated 
to full capacity up to October 1st. At that date it was necessary to cease all chemical treatment for 
transfer of the equipment from the old plant to the new. The ore shipments received at the plant from the 
mine in 1937 amounted to 539 tons. 	The roasting and milling plant treated 294 tons of ore and produced 
3O2 tons of roasted ore ready for chemical treatment. From the 302 tons of ore obtained after roasting 
and milling, 290 tons were used during the year, and emtered into the chemical treatment for the recovery 
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of silver, radium and uranium. Treatment for the silver was fully completed on the 290 tons entered; for 
uranium, 287 tons, and for radium, 505 tons, which includes some of the ore in course of finishing at the 
beginning of the year. Recovery for both radium and uranium was about 90 per cent and for silver about 
96 per cent. At current market values, the total production of finished products ofradiujn, uranium and 
silver, amounted to $850,000.00. All silver produced during the year was in the form of 8ilver sulphide 
which was disposed of entirely in the United States for silver refineries. During the year a certain 
amount of lead contained in the ore was recovered chemically in the form of lead sulphate, to meet the 
demand for radio-active lead as a source of radium D. 

For statistical purroses, the data re1atinr to the mining and milling and the refining of 
pitchblende-sjlver ores in Canada are combined, respectively, with thoie of silver-lead-zinc mining and 
non-ferrous smelting industries. F'igures pertaining to production of radium and uranium in Canada are 
not published. 

The Union Minire du Haut Katanga is the world's other large producer of radium but little 
information is available regarding the mining of radium ores by this organization in the Belgian Congo 
or to the refining operations conducted at Oolen, Belgium. 

According to the United States Bureau of Mines, radium, aside from its therapeutic uSes, is being 
employed more extensively by physical metallurgists for Inspecting flaws in metal castings. Additional 
quantities are used in luminous paints and for radioactive soaps, pads, tablets and toilet preparations. 

The ctief use for uranium Is in the form of sodium uranate used in the ceramic industry for 
ooloring glass and porcelain yellow. By using the black oxide, red and black colorations likewiee can be 
made. It Is stated that about 5.2 tons of uranium salts are recovered per gram of radium. 

Imports of radium into Canada during 1937 were valued at $6,402 compared with $109,052 in 1936. 
Data relating to possible imports of uranium salts are not published. 

Radium was quoted - New York - October, 1938 - per mg. radium content, $40. Uranium oxide - 
kegs - pound $1.75. 

Table 26 - WORLD'S PRODUCTION OF URANIUM MINERALS, 1934, 1955 and 1936. (Taken from the Imperial Institute's 
publication - The Mineral Industry of the British Empire and Foreign Countries) 

(Cwt.) 

ProducingCountry 	 1934 	1935 	1956 

BRITISH E1IRE 

Canada ..................................... (b) 	(b) 	(ti) 

FOREIGN COUNTRIES 
Czechoslovakia (U

.
Q

. 
) 	

.. . ..... 	
236 	51J. 	316 Portugal (u308) .................. 158 	23 	211 

Belgian Congo .............................. 209 	250 	(a) 
United States (u308) 	 70 	232 	189 

Uranium minerals are also produced in Russia. 
Information not available. 
During 1934, 3,000 mgrms. of radluir. of 98 per cent average concentration and 27,000 lb. of uranium 
salts were produced. 

:LENItTM - 

Selenium production In Canada represents a by-product in the electrolytic refining of bli3ter 
er made from Saskatcheran, Manitoba, Ontario, and Quebec ores. It is recovered at Copper Cliff, 

Ontario, by the OntrIo Refining Company, Ltd., and at Montreal East, Quebec, by the Canadian Copper 
Refiners, Ltd. 

Production of selerdurn in Canada during 1937 totalled 397 9 227 pounds valued at $687,203 compared 
with 350,857 pounds at $621 0 017 in 1956. Of the 1937 output, 208,531 pounds were recovered from Quebec 
copper-gold ores, 116,696 pounds from Ontario nickel-copper ores, 43,920 pounds from Manitoba coppr-gold 
ores, and 28,080 pounds from copper-gold ore mined in that part of the Flin Flon mine located on the 
Saskatchewan side of the Manitoba-Saskatchewan boundary. 



One of the principal uses for selenium is as a decolorizer in the manufacture of glass. It is 
used with cadmium suiphide as a pigment and with sulphur as a secondary vulcanizing agent in the rubber 
industry. Selenium is used in copper alloys and stainless steel to increase machinability. Selenium 
is marketed chicfly as a black to steel-gray amorphous powder, also in cakes and sticks. 

General statistics on employment, etc., as relating to the production of both selenium and 
tellurium are included with those compiled for the Canadian non-ferrous smelting and refining industry. 
Figures pertaining to Canadian imports and exports of selenium are not published separately. 

Selenium was quoted - New York - October, 1930, per round, $1.75 for black, powdered, 99.5 per 
cent pure. 

Table 27 - PDtTCTION OF SELIUL IN CANADA, 1932 - 1937. 

Year Pounds Year Pounds 

1932 	............... ... ... 1935 	............... 366,425 703,536 
1933 	............... 48,221 70,345 196 	............... 350,857 621,017 
1934 	................ 104,924 171,11 1937 	............... 397,227 687,203 

In 1937 the Canadian glass incustry consusd 4,116 pounds of selenium valued at $7,565. 

Selenium production in the United States in 1937 was 435,821 pounds compared with 352,480 pounds 
in 1936. 

TELLURIUM - 

As with selenium, the metal was recovered in Canada as a by-product in the electrolytic refining 
of blister copper at McntraJ. East, Quebec, by Canadian Copper Refiners, Limited, and at Copper Cliff, 
Ontario, by the Ontario efining Company, Limited. The production in Ontario represents the recovery of 
the metsi solely from nickal-coppm ores, wh-eas at Montreal yast the metal originated in the copper-gold 
ores mined in Manitoba, Sasktchev.an, and Quebec. 

Production of tellurium in Canada during 1937 totalled 41,490 pounds valued at 71,777; of this 
output, 26,439 pounds were credited to the province of Quebec, 6,651pourds to Ontario, 5,124 pounds to 
Manitoba, and 3,276 pounds to Saskatchewan. 

The United States Buresu of Mines states that a wider use of tellurium lead is reported, both in 
the United States and abroad, but the amount of tellurium required to harden, toughen and increase the 
corrosion resistance of lead is so small (0.02 to 0.085 per cent) that 50 to 75 tons of tellurium annually 
would treat all the lead used in the United States for chemical plants and suffice for general building 
construction as well. 

Tellurium is used in rubber hose and cable coverings and greatly increases the toughness and 
abrasIon resistance of rubber. Tellurium is usually marketed as slabs and sticks of 90 per cent purity, 
but for use in compounding rubber it is furnished in the form of a steel gray powder. 

Production of tellurium in the United States in 1937 totalleL 51,409 pounds and the New York 
quotation in October, 1938, was $1.75 per pound. 

Data relating to Canadian imports and exports of tellurium are not shown separately in the trnde 
reports of the Dominion. 

Table 28 - PRODUCTION OF TELLURIU!A IN CANADA, 1934 - 1937. 

Year 	Pounds 	 Year 	Pounds 

1954(x) ............ 5,130 	25,599 	1936 .............. 35,591 	62,997 
1935 ............... 16,425 	32,850 	1937 .............. 41,490 	71,777 

Cx) First coiercial production in Canada. 
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TIN - 

Tin is known to occur in the Snowflake and Sullivan mines in British Columbia and in certain 
pagmatites in southeastern Manitoba. 	It has also been reported at New Ross, Nova Scotia. No tin ore 
deposits have been worked or tin ore production recorded in Canada during recent years. 

The Tin Producers' Association, London, announced that the Interntiona1 Tin Control scheme as 
renewed on January 1st, 1934, expired on December 31st, 1936. It was renewed in a revi8ed form and the 
new egreernent, which now remains in force until December 31st, 1941, was set out by the International 
Tir. 	tt'e in a document, January 5th, 1937. 

In the new agreement, standard tonnages for the various signatory countries are laid down as 
fi Lcv:: 

Belgian Congo ..................... 

Bolivia ........................... 
French Indo-China ................. 

Malaya ............................. 
Netherlands East Indies ........... 
Nigeria ........................... 

Si am .............................. 

13,200 
46,490 
3,000 

71,940 
36,330 
10,890 
18.000 

TOTAL ................. 199,850 

By a supplementary agreement, a slight variation is made in these figures. 

Table 29 - WORLD'S MINE PROIXJCTION OF TIM, 1928, 1936 and_(x). (Taken from "Tin World Statistics, 19580) 
(According to the Statistics of the Metailgesellachaft) 

(Thousands of Long Tons) 

Country 1928 1956 19.37(X) 

Europe 	.................................... 3.5 3.0 5.0 

Malay 	States 	.............................. 64.7 66.8 77.6 
Dutch East Indies 34.9 30.0 36.4 
China 	...................................... 6.8 10.5 11.1 
Sian 	...................................... 7.6 12.7 16.0 
Other 	Asia 	................................ 3.7 8.1 8.7 

Total 	Asia 	........................... 117.7 128.1 149.8 

Nigeria. 	................................... 9.1 9.1 10.8 
Congo ...................................... 

2.6  7.5 8.9 
Other 	Africa 	..............................) 1.6 1.7 - 

Total Africa 11.7 18.2 21.4 

Bolivia 	................................... 41.4 24.1 24.7 
Other 	America 	............................. .2 1.4 1.8 

Total 	America 	........................ 41.6 25.5 26.5 
Australia 	................................. 2.9 3.3 5.4 

WORLD 	TOTAL 	.......................... 177.4 178.1 204.1 
(x) Preliminary figures. 

World production of metallic tin In 1937 was estimated by the International fin Research and 
Development Council at 208,000 long tons and world consumption at 196,500 long tons. 

The average price (spot) for Straits tin - New York - for calendar year 1937 was 54.537 cents 
compared with 46.441 cents In 1956 and 22.017 cents in 1922. 
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Pounds 

Tin in blocks, pigs or bars 
Tinfoil .............................................. 
Collapsible tubes .................................... 
Tin bichloride and tin crystals ...................... 
Oxide of tin and copper .............................. 
Pbosühor tin and phosphor bronze in blocks, bars, 
plates, etc......................................... 

Tin plate food contair era ............................ 
Tin plate containers, n.o.p.......................... 
Sheets, plate, hoop, etc., tin coated ................ 

4,846,800 2,182,419 5,879,800 3,115,645 
68,820 26,533 63,683 26,148 

63,829 ... 36,830 
185,579 46,644 272,398 72,590 
219,405 77,080 351,239 121,525 

934,381 240,272 1,432,245 440,FH 
201,679 ... 279,9: 
383,981 ... 408, 

188,611,300 9,184,222 233,602,200 13,699,41:. 

Table 31 - AVAILABLE STATISTICS ON THE C0NSIThTI0N OF TIN IN SPECIFIED CANADIAN MANUFACTURING INDUSTRIES, 
1935 and 1936. 

Industry 	 Item (used) 	 1 9 3 5 	1 9 3 6 

Pounds 	Pounds 

Brass and Copper Products ..............(Ingots ................. 
(Scrap .................. 
(Other .................. 

White Metal Alloys ......................Pig .................... 

Iron and Steel and, Their Products(x) .. . Tin ..................... 

GRAND TOTAL ................................. 

254,132 276,414 
26,954 12,290 
33 ) 681 13,533 

2,898,077 2,940,320 

	

929,373 	984,865 

	

4,142,217 	4,227022 

Cx) Includes castings and forgirga; boiiers, tanks and engines; farm implements; machinery; hardware and 
tools; sheet metal products; wire; railway rolling stock; heating and Cookiflg apparatus; automobile 
parts, etc. 

NOTE - Data for 1937 not yet complete. 

TANTALUM-GOLUMBIUM - 

Neither tantalum nor coluinbium ores are produced in Canada, however, it is interesting to note 
that the Department of Mines and Resources, Ottawa, reports that coluinbite-tantalite has been found in 
small quantities in a number of feldspar mines in the Dominion. 

It has been recently retorted that the demand for both columbite and tantalite continues generally 
active and has become wor]d-wide. Nigeria has been the principal producer of columbite and Australia of 
tantalite end, according to the United States Bureau of Mines, the United States has taken most of the 
output of both countries, while its om small production sought markets abroad bacause American consumers 
were not Intereated in purchasing mixtures containing relatively large proportions of both metals. Imports 
of colunbiusi ore into the United States in 1937 aggregated 461 short tans valued at $306,086, all from 
Nigeria exceat 540 pounds worth t245 from Brazil. Tantalum ore imported into the United States in the 
same year was 20,897 bounds valued at e40,742, all from Australia. No imports of either columbium or 
tantalum into Canada were reported in 1937. 

Tantalum is strongly resistant to acid corrosion, is weldable and easily fabricated. 	It is 
used in chemical process equipment and electronic tubes. 	Due to its hardness and high melting point, 
tantalum carbide is a constituent of herd cutting-tool mixtures. Ferrocolumbium has become an imp 
afloy for the manufacture of weldable high-saeed steels. Golusibium metal has also been employed in 
the construction of electronic tubes. 

Septber, 1938, price for tantalum ore in the United States was $1.50 to $2.50 per pound 
Ta205 for 60 per cent concentrate, the price depding on source of supply. 

TITANIUM - 

Ilmenite, the titanium ore so largely employed in the manufacture of pigments, is known to occur 
at several places in Canada and commercial shipments of the mineral have been made during past years from 
deposits located at St. Urbain and Ivry in the province of Quebec. During 1937, Canadian production came 
entirely from St. Urbain, Quebec, and totalled 4,229 short tons valued at $26,432; the mineral was 
consigned to firms manufacturing ferro.-alloya. 
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In 1937 a new company, Titanium Products Corporation, shipped a sinail quantity of titanium ore 

to Montreal from its property located in Bourget-St. Charles, Chicoutimi county, Quebec. The materiel 
was in the nature of samples and was utilized for laboratory purposes. 

According to the Minerals Yearbook of the United States Bureau of Mines, the world production of 
ilinenite in 1937 totalled some 225,000 tons; This ore would yield 100,000 tone of titanium pigment, 
7,000 tons of which would normally be made in the United States, where further quantities of ilmenite are 
uad in making ferrocarbontitenium and other alloys and compounds. World production of rutile has grown 
t around 3,000 tons annually and is used principally in welding rod coatings. Ilmenite for making white 
pigments has come mostly from two places on the southwestern shores of India, the beaches at Manavalakurichi 
and Quilon in Travancore having supplied more than 700,000 tons so far. 

Industrial and &igineering Chemistry reports - "The most important titania colOur, however, is 
a recently discovered pigment consisting of chromium, antimony and titania. This strong and inert pigment 
is rich yellow in colour, and 2 to 3 per Cent are sufficient to obtain a strong yellow coloured pottery 
body". 

No imports of crude titanium ore into Canada were reported in 1937. Imports into Canada of 
antimony oxide, titanium ode and white pigments containing not less than 14 per cent by weight of 
titanium totalled 5,630,451 pounds valued "t p526 2 745 in 1937 compared with 4,198,017 pounds at $424,451 
in 1936. 

New York quotations for titanium ore - October, 1938, per gross ton, were: ilmenite, 45 to 52 per 
cent T102, f.o.b. Atlantic seaboard, $10 to $12, according to grade and impurities. 	Rutile, per pound, 
guaranteed minimum 94 per cent concentrate, 10 cents, nominal; 88 to 90 per cent, $55 per ton, o.i.f. New 
York. 	Ferrocarbcntitanlum, per ton, $142.50, f.o.b. producer's plant. 

Table 32 - PRODUCTION OF TITAIIUM ORE IN CMTADA(x), 1927 - 1937. 

Year 	 Short ton 	 Year 	 Short ton 	$ 

1927 	.......... 2,029 	8,980 1933 	.......... 
1928 	.......... 2,244 	6,732 1934 	.......... 2,023 14,161 
1929 	..........2,748 	7,359 1935 	.......... 2,288 16,400 
1930 	 412 	1,239 1936 	.......... 2,566 18,318 
1931 	..........1,509 	10,261 1937 	.......... 4,229 26,452 
1932 	.......... 

Cx) All from Quebec. 

Table 33 - CONStTh!PTION OF TITANItJM PIGMENTS IN CANADIAN PAINT INDtTSTRY, 1931 - 1937. 

Year 	 Pounds 	Cost at works Year Pounds Coat at Works 

1931 	..........745,207 	89,761 1935 	.......... ,5l3,026 261,506 
1932 	..........691,304 	96,759 1936(x) 	....... 2,456,265 269,130 
193$ 	..........1,061,249 	128,969 1937 (a) 
1934 	..........1,710,188 	186,678 

(x) In 1936 includes 1,396,337 pounds of pure titanium white valued at $193,638. 
(a) Data for 1937 not yet complete. 

- Neither titanium white nor titanium alloys are commercially produced in Canada. 

Table 34 - V0RLD'S PRODUCTION OF TITANIUM MINERALS, 1934. 1935 and 1936. (Taken from the Imperial Institute's 
publication .- The Mineral Industry of the British Enpire and Foreign Countries) 

(Long tons) 

Producing Country 	nd Descritition 1 9 3 4 1 9 3 5 1 9 5 6 

BRITISH EMPIRE 
South Vest Africa - Rutile 	.............................. ... ... 54 
Canada (shipments) - Titaniferous iron ore ............ . 1,806 2,043 2,291 
Federated Malay States (expert.$) - Ilmenite 50 2,500 10,500 
India 	- 	Ilmenite 	....................................... 
Australia 	- 	Ilinenite 	................................... 

75,644 
(b) 

127,051 
(b) 

140,477 
(a) 
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Table 34 - WORLD'S PROrVCTION OF TITANrUM MINERALS, 1934, 1935 and 1936. (concluded) 
-- 	 (Long tons) 

Producing Country and Description 1 9 3 4 1 9 3 5 1 9 3 6 

FOREIGN COUNTRIES 
Norway - 	Ilnienite 	................................ 25,891 37,384 66,133 

Rutile 	.................................. 243 122 195 
Portugal. - Ilnienite 	.............................. 434 260 521 
Canieroon 	(French) 	- Rutile 	....................... ... 44 54 
E rpt 	............................................ 161 180 24 
Senegal 	- 	Ilmenite 	............................... 500 3,750 3,850 
Argentina - Titaniferis iron ore 1,000 
Brazil (exports) - Ilmenite and rutile 114 282 719 

NOTE - Titanium minerals are also produced in the United States, but figures are not available for publi-
cation. In recent years, however, the production of ilinenite has varied betreen 1,000 and 5,000 
tons, and the production of rutile has been several hundred tons. 
Information not available. 
Zircon-rutile.-lmmenite concentrates are produced in New South Wales as follows:- 

1934 ..........51 tons 
1935 ..........300 tons 

but the amount of ilmenite or rutile recovered is not recorded. 

TUNGSTET - 

The Bureau of Mines, Ottawa, states that occurrences of tungsten-bearing minerals, usually in the 
fbrm of scheelite, are known in Nova Scotia, New Brunswick, Manitoba, British Columbia, and in the Yukon 
Territory. There has been no production of tungsten in Canada, with the exception of a few hundred tons 
of concentrate oroduced between 1912 and 1917. 

In Nova Scotia, during 1937, the indian Path Tungsten Mines Liatted, carried out a small amount 4Df 
work on their property at Ir1ian Path, Luneriburg county. 	This work consisted of unwatering all the shafts 
and underground workings and properly sampling the same. Some work was also done in 1937 on a deposit of 
scheelite occurring at Lower Saokville and the old Cobequi.d Road in Halifax county. 

Throughout most of 1937, Columbia Thngstens Co. Ltd., operated its mine located near Wells, 
British Columbia. This company erected a small mill and mined and treated some 100 tons of ore for 
experimental purposes; approximately two tons of scheelite concentrates were produced.. 

The principal use for tungsten is in the manufacture of high-speed tool steels. It is also 
employed In certain non-ferrous alloys and special alloy steels. Tungsten carbide cemented with cobalt 
is used extensively in industry and recent developments include several special grades,includiog coabina-
tions of tungsten carbide and tantalum carbide cemented with cobalt or nickel or both, also combinations 
of tungsten carbide and titanium carbide cemented with cobalt. 	Tungsten is also utilized in the 
making of lamp filaments, radio tube filaments and contact points in electrical aparatus; in the chemical 
industry it is employed in the manufacture of certain types of dyes (lakes), and mordents. 

China has been the principal world producer of tungsten ores and in 1937 the demand for such 
ores was intensified by the Japanese invasion of China. London prices for Chinese wolframite concentrates 
containing 65 per cent W03 reached their highest point in mid-September when quotations per long ton unit 
of W03, c.i.f., were 125s. to l3Os. 	At the close of 1957 quotations for United States scheelite per short 
ton unit of W03 were $22 to $25. 

Table 55 - TUNGSTEN WIRE USED IN THE MANUFACTURE OF CANADIAN ELECTRICAL APPARATUS AND SUPPLIES 1931 - 1936. 

Year 	 Value 	 Year 	 Value 

1931 ...............79,859 	 1954 ...............48,996 
1932 ...............55,802 	 1935 ................52,192 
1953 ...............48,701 	 1956 ...............47,856 
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Table 36 - WORLD'S PRO1JCTION OF TUNGSTFV ORE AND CONCENTRATES, 1934. 1935 ajdj. 	(Taken from the 

Imperial Institute' s nublication - The Mineral Industry of the British Bnpire and Foreign 
Countries) 
(Long tons) - - 

Producing Country and Description 1 9 3 4 1 9 3 5 1 9 5 6 

BRITISH E1TPIRE 
TJnjjd 	Kiridom - 	Concentrates 	............................ 190  219 189 

!Tigcri 	- 	Concentrates 	................................... 5 15 6 

nth West Africa 	- Wolfram 	.............................. 17 42 38 
Scheelite ............................ ... 2 2 

-autherri Rhodelsa - Concentrates 	......................... 106 24 94 

Tanganyika Territory - Wolfram 	........................... ... 5 2 

Union of South Africa - Tungsten ore 	..................... ... 9 29 

India 	- 	Concentrates 	.............................. ....... 3,329 3,837 4,552 

Federated Malay States - ?Iolfram 	......................... 29 8 5 
Scheelite 	....................... 1,508 1,365 1,564 

Unfederated Malay States - Wolfram 	....................... 78 274 282 

Australia 	- Wolfram 	...................................... 319 441 552 

Scheclite 	.................................... 7 4 12 

New Zealand - Concentrates 	............................... 39 59 28 

FOREIGN COUNTRIES 
Portugal 	- 	Concentrates 	.................................. 579 1,048 1,282 

Tin-tungsten ores 	............................. 100 
44 

73 
(a) 

109 
(a) Spain - 	Concentrates 	..................................... 

Sweden - 	Tungsten 	ore 	.................................... 
73 49 

66 
51 Mexico................................................... 

United States - Concentrates 	............................. 1,829 2,138 2,52 

Argentina - 	Concentrates 	................................. 360 531 645 

Bolivia (exports) -'Concentrates ......................... 782  1,344 1,685 

Chile 	- 	Concentrates 	..................................... 6 
5 (a) Peri 	Concentrates 	...................................... :ii 

6,205 7,267(b) 6,939(b) Chine. 	- 	Ore 	............................................... 
French Indo-China - Concentrates ......................... 272  577 420 

Japn 	- 	Scheelite 	........................................ 64 88 55 

Korea 	- 	Ore 	.............................................. 363 861 1,680 

Netherlands East Indies - Concentrates 2 2 1 

Siam - Concentrates (a) 

Tungsten ores are also produced in U.S.S.R. (issia 
Information not available. 
Exports. 

VANADIUM - 

Some of the magnetites of the Rainy River district in Ontario are known to contain relatively 
small quantities of vanadium and some research has been conducted as to its economic recovery. There is 
no production of either the metal or its ores in Canada at the present time. 

The principal occurrences of vanadium are in Arizona, Colorado and Utah in the United States; 
Minasragra in Peru; Broken Hill in Northeni Rhodesia; and Grootfontein district in South West Africa. 

The metal is employed chiefly in the manufacture of alloy steels and irons. It is also used in 

the form of ammonia ineta-vanadate as a catalyst in the manufacture of sulphuric acid. 

Vanadium ore was quoted, October, 1938, by Metal and Mineral Markets, New York, - per pound, 
V205 contained, 27J cents, f.o . b. shipping point. Ferro-vanadium - per pound of V contained, delivered, 

2.70 to $2.80. 

Po esi b]. e imports of vanadium or vanadium compounds or alloys are not shown separately in 
Canadian trade reports. 



-26- 

Table 37 - WORLD'S PRODUCTION OF VMADIUM ORFS AND CONCENTRATES 3  1936 and 1937. (Taken from the Minerals 
Yearbook of the United States Bureau of Mines) 

(metric tons) 

Countxy 	 1936 	 1937 

Northern Rhodesia 	 204 	 235 
Peru ....................................... 161 	 583 
South West Africa 	 547 	 582 
United States .............................. 63 	 493 

ZIRCONIUM - 

The metal is not produced in Canada; zircon is the most common zirconium mineral and the Department 
of Mines and Resources, Ottawa, states that it, or cyrtolite, commonly occurs in greater or lets amount in 
Canadian Precambrian penatites, also in the pegmatitic apatite-phiogopite deposits of the Grenv-ille areas 
in Ontario and Quebec. 

Zirconium ores imported into the United States in 1937 rose to 17,868,139 pounds valued at 
$129 2 576. 	Of these, A'ustralia supplied 14,913,380 pounds valued at 	$77,897, the remainder being divided 
almost equally between Brazil and British India. 

9(ineral Industry" states - "Zirconium wire is used in radio tubes and sheet metal in spinneret 
cups for rayon manufacture. Zirconium-silicon and zirconiurn-ferrosilicon are finding a growing use in 
steel making and zirconium powder is used in flashlight mixtures and in ammunition primers; from a tonnage 
standpoint, however, the main uses of zirconium compounds are in enamels and for electrodes or welding-rod 
coatings, as a scavenger for oxides and nitrides in steel, and as a refractory." 

According to Industrial and Engineering Chemistry, zirconium is used successfully in the form 
of zircon and sodium zirconium silicate in enamel and glaze fritz, to produce opacity; as zirconium oxide 
It is used as a smelt in the frit and more recently as a mill 'addition opacifier. 

Imports into Canada of zirconium oxide in 1937 were valued at $32,666 while those of zirconium 
silicate totalled $2,065. 

Zircon ore was quoted by Metal and Mineral Markets - New York - October, 1938, per ton, 55 per 
cent Zr 02,  f.o.b. Atlantic seaboard, carload lots, $55; 5-ton lots, $60. Crude granular zircon, $70, 
f.o.b. Suspeislon Bridge, New York; milled, t9O. 
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Table 38 - PRINCIPAL STATISTICS(x) OF THE MISCELLANEOUS METAL MINING INTSTRY IN CANADA, 1955, 1936 and 1937. 

1955 1956 1957 

Number of firms 	................................ 
Capital 	employed 	(a) 	........................... $ 

12 
733,497 

11 
770,957 

15 
1,320,012 

Number of employees - On salary 9 15 20 

On wages 73 100 101 

Total 82 113 121 

Salaries and wage.3 	- Salaries 	................. $ 12,390 	- 11 0 110 25,628 

Wages 	............. ....... $ 51,222 131,864 129,565 

Total 	........... . ...... . 63,612 142,974 155,191 

Value 	of 	nroucti .:n 	(gross) 	.................... $ 32,147 33,492 86,040 

Cost of fuel and 	electricity 	................... $ 4,051 8,894 15,668 

Process 	supplies used 	.......................... $ 5,249 21,451 17,466. 

Smelter 	charges 	.................................. (b) (b) 

Freight 	.......................................... (b) (b) 251 

Value of production 	(net) 	...................... e 22,847 3,147 52,655 

(x) Does not include data relating to smelters and refineries or to mining in the Northest Territories. 

Exclusive of ore reserves. 
Included in gross value. 

Table 39 - AVERAGE NTJLIBER OF WAGE-EARNERS EMPLOYED. BY MONTHS. 1935 - 1937. 

Month 	 1935 1936 1 	9 5 7 

Surface 	Undeground Mill - 

January 42 44 61 54 10 

February 55 53 66 55 2 

March 	........................ 73 65 46 45 2 

April 	........................ . 62 66 57 44 2 

May 	.......................... 51 65 61 42 2 

June 	......................... 79 88 48 28 

July 	......................... 80 144 71 25 ... 	- 
August 	....................... . 78 109 100 21 

September 83 131 102 22 5 

October 92 152 62 28 7 

November 86 137 50 18 . II 
December 85 131 38 16 5 

Table 40 - FUEL AND ELECTRICITY CONSUMED, 1937. 

Kind Qiantity Cost 

Bituminous 	coal - Imported 	........................ short ton 1 8 

Gasoline 	.......................................... Imp. gal. 2,421 669 

Kerosene 	.......................................... Imp. gal. 420 91 

F\il 	oil 	and 	diesel 	oil 	........................... Imp ,  gal. 27,456 4,622 

Wood 	.............................................. cord 2,668 6,884 

E'ectricity 	purchased 	............................. K. U. H. 332.650 5.594 

TOTAL .................................. $ ... 15,668 

Table 41 - POWER EQUIPMENT INSTAIt) 1937.  

Doacriotion 	 Number 	Horse 	Power 

Steam engines ...................................... 1 	25 
Electric motors .................................... 18 	570 

Diesel engines ...................................... 2 	182 

Gasoline engines ................................... 7 	164 

Boilers ............................................ 4 	205 
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DIRECTORY OF FIRMS IN ThE MISCELLANEUS MEAL MINING IMLUSTRY IN CANADA. ]ri.• 

Location of Mine 
Name of Firm and Product 	 Head Office Adth'ess 	 or Plant 

Algoma Ore Properties Ltd. (x) 
Product - Iron Ore 

Aluminum Comoany of Canada, Ltd. 
Product - Aluminium 

Atlantic Manganese Corp. Ltd. (x) 
Product - Manganese ore 

Asbestos Corp. Ltd. 
Product - Chromite 

Bale St. Paul Titanic Iron Ore Co. 
roduct - Titanium ore 

Berggren, Chester 
Product - Antimony ore 

Canadian Beryllium Mines and Alloys Ltd. 
Products - Feldspar and Beryl (x) 

Chromium Mining & Smelting Corp. Ltd. 
Products - Chroinite and ferro chrome 

Columbia Tungsteno u. Ltd. (x) 
Product - Tungstefl ore 

Consol1 - ate in 	& Smelting C. o[ 
Canada, Limited 

Produc - Bismuth, Cadmium, Aiitimony, 
and Molyhderiit.e (x) 

Canadian Copper Refiners Ltd. 
Products - Selenium, Tellurium, Copper 

Deloro Smelting & Refining Co. Ltd. 
Products - Bismuth, Cobalt, Silver 

Dike Molybdenite Syndicate (x) 
Product - Molybdenite 

Eldorado Gold Mines, Ltd. 
roduets - Radium-uranium salts and 

oxides, silver 

fl-Bonanza Mining Corn. Ltd. 
Products - Silver ore,pitchblende (x) 

Gratton, John B. (x) 
Product - Molybdenite 

Harrison, H. 
Product - Manganese ore. 

Hudson Bay Mining & Smelting Co. Ltd. 
Products - Cadmium, Blister copper, 7inc. 

Ind n Path Tungsten Mines, Ltd. (x) 
Product - Tungsten ore. 

Sault Ste. Marie, Ont. 	 Algoma Dist., Ont. 

340 University Ave., Toronto, Ont.. 	 Arvida and Shar; 
gan Falls, . 

Bank of Nova Scotia Bldg., Truro, N.S. 	New Ross, N.. 

Canada Cnont Bldg., Montreal, P.O. 	 Thetford Mines, P.Q. 

Bale St. Paul, P.Q. 	 St. Tlrbain, P.Q. 

H. H. 2, Bedford, N.S. 	 West Gore, N.S. 

901 Royal Bank Bldg., Toronto, Ont. 	Rockingham, Ont. 

Bank of Commerce Bldg., Hamilton, Ont. 	Collins, Ont. 

61 Bro'tdwey, New York City, U.S.A. 	 Wells, B.C. 

C.P.R. Building, Montreal, P.Q. 	 Trail, B.C. 

Royal Bank Bldg., Toronto, Got. 	 Montreal East, P.Q. 

Deloro, Ont. 	 Deloro, Out. 

Mace, Ont. , 	 Mace, Out. 

Star Building, Toronto, Out. 	 Great Bear Lake, 
N.W.T., and Port 
Hope, Ont. 

Star Building, Toronto, Got. 	 Great 1e7r Loke, 
N.W.T. 

Searchmont, Out. 	 GaudetL Tr., flnt. 

Forrest Hill, N.B. 	 Elgin, N.B. 

Woodstock, Ont. 	 Fun Flon, Man. 

711 Dennis Bldg., Halifax, N.S. 	 Lunenburg Co.,N.S. 
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DIRECTOR! OF FIRMS IN THE MISCELLANBJUS METAL MINING IN[JSTRY IN CANADA. 1957. (concluded) 

Location of Mine 
Name of Firm and Product Head Office Address or Plant 

Kindale Mines Ltd. (x) 217 University Tower, Montreal, P.Q. Mashan ?p., P.Q. 
Product - Molybdenite 

Lithium Corp. of Canada, Ltd. 403 Avenue Building, Winnipeg, Man. Bernie Lake; Man. 
Product - Lithium ares 

Manganese Ltd. Elgin, N.B. Elgin, N.B. • 	Product - Manganese ore. 

Manitou Mining Co. Ltd. (x) 789 West Pender St., Vancouver, B.C. Bridge River, B.C. 
Product - Quicksilver ore 

McCoy Molybdenite Ltd. (x) 217 Bay St., Toronto, Out. Renfrew Co., Out. 
Product - Molybdenite 

Molybdenite Corp. of Canada, Ltd. (x) 445 St. Francois-Xavier St., Montreal, P.Q. Abitibi Dist., P.Q. 
Product - Molybdenite 

Molydor Mines Ltd. 	(x) 350 Bay St., Toronto, Out. Thunder B&y Dist., 
Product - Molybdeiite. Out. 

Ontario Refining Co. Ltd. Copper Cliff, Out. Copper Cliff, Ont. 
Products - Selenium, Tellurium, Copper. 

Phoenix Molybdenite Corp. Ltd.(a) 85 Richmond St. W., Toronto, Out. Renfrew Co., Out. 
Product - Molybdenite 

Sterola Ecploration Co. 	(x) Toronto, Ont. Atikokan, Out. 
Product - Iron ore 

Titanium Products Corp. (x) 874 Sherbrooke St. E., Montreal, P.Q. Chicoutimi Co., 
Product - Titanium ore P.Q. 

Zenith Molybdenite Corp. Ltd. 85 Richmond St. V., Toronto, Ont. Ren.frew Co., Out. 
Product - Molybdenite 

(x) Active but not producing. 
(a) Now - Zenith Molybdenite Corp. Ltd. 



... 

S 



: •.. 	

: 

1, 

t 	
T 

.. 	c : 	 -'-'- 
- 1• •.-. 
	

4 -j Jt.I 	- 

:- 	
: 	 I'  • ' A 

IT 	 ' 	-?.• 	 - 

 

11 	-. 	 . 

' IItJI 	 : 	

-4 
LLI

Wx- 

17. 



STATISTICS CANADA I IBRAPY 
F Pl 	SA' S'') F ALA 

1010739512 


