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EXPLANATORY NOTES

Establishment

The reporting unit in the Census of Mines,
Quarries and Oil Wells is the establishment. Begin-
ning with the 1961 Census, the establishment is
defined as follows:

The smallest unit which is a separate operating
entity capable of reporting all the following:

Materials and supplies used,

Goods purchased for resale as such,
Fuel and power consunied,

Number of employees anda their pay,
Inventories,

Shipments or sales,

The establishment is to be distinguished from
smaller subdivisions or departments which do not
have records which permit them to report all items
required of an establishment. Prior to 1961, some
establishments were required to submit two or more
separate reports when they were engaged in opera-
tions which were classifiable to different industries.
Beginning with 1961, separate reports for such
operations will be required only in cases where
accounting records can provide all the elements of
principal statistics enumerated above, Special
reporting arrangements were made with respondents
when the acceptance of combined reports would

have seriously affected the statistics for particular
industries or areas. Where continuity of industry
statistics was affected by this change in reporting
procedures, adjustments to the data were made back
to 1957 in order to maintain comparability of the
series for recent years.

A mining establishment is typically a mine,
mine/mill, quarry, pit or bog principally engaged in
mining operations. Prior to 1961, the Census of
Mines, Quarries and Oil Wells attempted to cover
the mining activities of all establishments, whether
or not they were principally engaged in mining
operations. Beginning with the 1961 Census, estab-
lishments (accounting entities) which are not pri-
marily engaged in mining are no longer included as
mining establishments in the basic industry statis-
tics, Again adjustments to the industry statistics
were made to reflect the removal of such reporting
units for the period 1957-1960. These reporting
units are now listed as establishments in other
Bureau industry surveys, such as Wholesale Trade,
Construction, etc. In order, however, to maintain
complete coverage of certain commodity items pro-
duced mainly in mining establishments, many non-
mining establishments are now surveyed for com-
modity information only and the latter are included
in the appropriate tables of industry reports,



SYMBOLS
The following standard symbols are used in Dominion Bureau
of Statistics publications:

.. figures not available.
... figures not appropriate or not applicable.

— nil or zero.

== amount too small to be expressed.

p preliminary figures.

r revised figures,



SUMMARY

Aluminum M oaraury
Antimony Molybdenum
Barium Selenium
Beryllium Tantalum
Bismuth Tellurium
Cadmium Thallium
Calcium Thorium
Cerium Tin
Columbium Titanium (ilmenite)
Chromium Tungsten
Indium Uranium
Magnesium Vanadium
Manganese Zirconium

The mining of certain metal-bearing ores, other
than those commonly classified as gold, silver,
copper, nickel, cobalt, lead and zinc, have been
grouped, for statistical purposes, as a single in-
dustry by the Dominion Bureau of Statistics. Their
production in some instances is confined to a few
operators and the annual extraction of certain types
of ores often fluctuates in an erratic manner accord-
ing to demand and supply. Included in this report,
with the statistics relating to the Canadian produc-
tion of these ores or metals, are notes and statis-
tical data pertaining to various rare or semi-rare
metals of metalliferous ores produced in other
countries, Metals and metal-bearing ores produced
in Canada during1963 and classified as miscellane-
ous, include antimony, bismuth, cadmium, calcium,

nium, teliucli, Wtandws org, thorsgo, twoesim, =:d
uranium, In addition to particulars relating to these
metals or minerals, the bulletin contains notes of
summary nature on aluminum, beryllium, vanadium
and a few of the rarer metals.

It should be noted that some 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, the statistics of em-
ployment, etc.,relating to theirproduction in Canada
are included with those of either the silver-lead-
zinc mining industry, the copper-gold-silver mining
industry or the smelting and refining industry.

Since 1955 the data on the iron ore mining
industry have been excluded from the Miscellaneous
Metal Mining Industry, thus the figures are not
directly comparable with those of the preceding
years.

Of the 35 active establishments in the Miscel-
laneous Metal Mining Industry, there were 14 which
made shipments of ore ormetal-bearing concentrates.

The industry employed an average of 4,468
persons to whom $27,924,566 were distributed as
salaries and wages. Fuel cost $2,532,568 and
326,507,359 kwh. of electricity were purchased for
$2,222,502. Process supplies, containers, freight

columbium,

indium, magnesium, molybdenum, sele-

and treatment charges amounted to $1,263,538.

TABLE 1. Principal Statistics of the Miscellaneous Metal Mines, Significant Years, 1921-59

Basis: Standard Industrial Classification in use prior to 1960

< Cost of Cost of
Niar Establish- Em- Salaries fuel and process Gross value Net value
ments ployees and wages electricity supplies and | of products added?
containers
number dollars
4 44 68, 606 45, 376 oo 230, 164
8 94 42,837 10, 217 oo 6, 400 e
7 32 25, 694 576 E.t, 13, 434 I8
5 24 14, 275 1,178 Je 343 =
115 121 155, 191 15, 668 17, 466 86, 040 52,655
31 331 455, 278 92, 405 81,991 524,977 349, 404
47 725 1, 141, 244 359, 005 217,494 3,428, 886 2,618, 483
Pl 159385 2,809,013 951,929 657, 430 5, 360, 993 3,303, 143
21 11,4037 2,338, 442 739, 531 670, 648 | 7,187, 445 3,708, 109
21 3,275 8,894,642 1,160, 558 1, 286,989 | 21,466, 327 15,689, 997
31 3,891 12, 251,755 1, 864, 309 3,299,651 | 31,474,736 21,765, 843
180 6,494 | 24, 603, 658 0088 H8 10,174,222 83,379,952| 66,138,130
223 2,826 | 12,663, 195 1, 844, 436 4,355,385 | 35, 103, 488 28,305, 111
139 8,705 | 42, 386,402 | 6,539,935 20,949,018 | 144,689, 661 | 115,788, 076
91 14,375 78, 320, 507 9, 203, 152| 50,827,573 | 284,367, 777 | 223, 484, 942
84 13,645 | 76,604, 136 9,023,750 57,982,723 333,770, 291 | 265, 835, 151

! Gross value of production, less the value of fuel, electricity, process supplies, containers, freight and treatment

charges,

! Data for 1954 includes uranium which was not shown in preceding years,
* Iron ore data excluded since 1955, but included in preceding years.
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TABLE 1 A. Principal Statistics of the Miscellaneous Metal Mines, 19359 - 63
Basis: Revised Standard Industrial Classification and New Establishment Concept

Cost of Cost of
e Establish- Em- Salaries tue) and process Gross value Net value
- ments ployees | and wages clectaiant supplies and of products added!
Y | containers

3 numbers dollars
1959 84 13,645 [ 76,604,136 | 9,023,750 | 57,982,723 |333,770,291 265,835,151
1960 68 9,380 | 54,453,208 7.570,803 40,059,514 273,409,628 |224,482,268
1961 ... 43 5,919 | 34,332,063 5,856,827 22,992,059 |201,214,250 | 170,664,295
1982, 29 5,120 | 30,354,642 4,989,168 22,129,854 | 164,135,270 |135,816,670
1963 35 4,468 |27,924,566 | 4,755,070 | 19,752,181 |144,412,912 | 118,642,123

! Gross value of production, less the value of fuel, electricity, process supplies, containers, freight and treatment

charges,
TABLE 2. Emplovees and their Earnings in the Miscellaneous Metal Mines, 19539-63
T
Employees Earnings
Man—hogrs
- Office and worke
M administrative Workmen (all Office and
Total | employees) adminis- Workmen Total
Male |[Female | Male [Female Epgiye
fui number dollars
1939 2,127 230 (11,270 18 | 13,645 [29,361,649 (13,083,871 |63,520,265 |76,604,136
1960 1,568 L'l S|I=" 7B 16 25 | 9,380 19,037,034 | 9,795,299 [44,657,909 |54,453,208
1961 8717 102 | 4,925 15 | 5,919 12,019,515 | 5,967,071 |28,364,992 (34,332,063
1962 737 91 | 4,287 5] 5,120 (10,435,396 | 5,241,755 |25,112,887 (30,354,642
1963 731 U @368 2 | 4,468 | 9,524,449 | 5,500,460 |22,424,106 |27,6924,566
TABLE 3. Average Number of Workmen, by Months, 1962 and 1963
1962 1963
Monsh Surface Mill Surface Mill
Under- Under-
ground Total ground Total
Male |Female Male |Female Male {Female Male |Female
number
January ... 899 2 |2,542 801 2 | 4,246 747 - 12,334 779 2 |3,862
February 880 2 1'2 J524 804 2 4,212 706 - 12,298 781 2 | 3,781
March ...... 963 3| 2,512 798 2 4,278 630 - 12,257 779 2 |3l T 8
ApBil 44, 1,050 3 12,508 815 2 4,378 829 - {2,271 793 2 (3,895
May ... 1,089 3" [y 250 822 2 4,423 841 - (2,274 806 2 13,923
June ., 1,186 312,450 830 2 4,420 785 = 12,012 771 2 | 3,570
Julye N, 1,145 312,415 827 2 | 4,392 829 1 (1,991 ik 2 | 3,600
August ........ 15414 312,448 819 2| 4,386 814 I | 2,00% 764 213,598
September ., 1,022 3 )2,488 794 2| 4,309 782 1 |2,003 747 213,535
October ...... 990 312,501 801 2| 4,297 788 1 12,006 741 2 3588
November ..., 879 3L | 2543 775 2 4,132 764 - 12,033 726 2 TS RESRT
December ..........cevviees 824 3 |2,403 ot 2| 4,009 692 — |1,938 719 23,351
AVerages ... 999 3 (2,480 808 2 4,292 773 - 12,120 763 2 ]3,660
Man-hours worked ...... 10,435, 396 7,967,923
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TABLE 4. Fuel and Electricity Used in the Miscellaneous Metal Mines, 1963

Kind Quantity Cost at plant
$
Bituminous coal (a) From Canadian mines ...........oooovevivvivviiins Pnclti = 3
} (b)Mimpontecy: .. & N8 ASUENELER, (UL S0 o snatian 67,30
Sub-bituminous coal (from Alberta mines only) ........ccevvvernnnn. '3—8 - 559
AT e R S ol N S o — -
AT iy, & SR SO L S el - S — =
CORCREMBIRGl GRIY) S . 0 ) e s L | =
Gasoline, (includes gasoline used in cars and trucks).,............. Imp. gal 345, 955 133, 864
KemisBnesor cotlioll=Re, . . - 0w oo TELE S s o e o 1,530 "402
e @Y T e TR e e | . (S5 I k 7,358,212 1,390,019
good( (;:cgds 01{ 1(218 cubllc feslk oft piledSwodd).........~... .5 . o =
as (a) Liquefied petroleum gases (propane Siel) e Imp. gal 38,8
(b) Other manufactured gas .. W TR A | T S i ?-4 N 434
(CHRNITA W e o, 0 o L R = —
%her fi e SN E . k... .. e W = —
ectricity purchased for motors and Ughting,. kwh, 326, 507, 359 2
Electricity purchaqed for other purposes ..... E : 22'522
Steam purchased ., o A, S e T pound 2317, 560 240
DTl (COBta OMMNG . et e, 5. 17, sascar o T Thazseercho iaiies sobas oo rThve febis F o 4, 755,070
Electricity generated (2) FOr own USe.........ccocommeveervsncsrveerneen. KWH. 108, 535, 400
(DTt TG T T 1. Mo o " 3,017,400
ALUMINUM

Although there is no bauxite (the ore of alumi-
num) in Canada, the aluminum smelting industry in
this country is exceeded in size only by that of the
United States. The principal factor favouring the
establishment of the industry in Canada is abundant
and low-cost hydro-electric power at points where
necessary raw materials can be cheaply and con-
veniently assembled.

The output of aluminum ingots measured as
molten metal amounted to 719,390 tons in 1963.

The Aluminum Company of Canada, Limited,
operated its alumina plant at Arvida and the reduc-
tion plants at Arvida, Ile Maligne, Shawinigan Falls

and Beauharnois. The Canadian British Aluminum
Company Limited operated a reduction plant at Baie
Comeau. All these plants are located in the province
of Quebec.

In British Columbia the plant at Kitimat is
supplied by power generated at Kemano which is
about fifty miles distant. Alumina for the smelter
is obtained from Jamaica.

The principal imported raw materials used in
the Canadian Aluminum industry are bauxite from
British Guiana, coal and coke from the United
States. and cryolite from Greenland and the United
States.

TABLE 5. Production, Consumption, Imports and Exports of Aluminum Ingots, 1954 - 63

A Domestic
Year Production cohsumttik Exports Imports
tons (2,000 pounds)
557, 897 80, 355 468, 494 1885
612,543 91,522 510,631 99
620, 321 91, 869 508,994 1,405
556,715 77,984 478,670 2,422
634,102 101, 886 482,927 11,257
593,630 88,797 505, 342 852
762,012 120, 831 552,155 501
663,173 1,36 45015 487, 034 636
690, 297 151, 893 576, 206 8855
719,390 161, 833 635) 187 1,954

! Producers’ domestic shipments to 1959, consumer reports, since 1960, which includes secondary aluminum.
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TABLE 6. Imports of Aluminum and Bauxite, 1962 and 1963

1962 1963
Tons Value Tons Value
$ $
AInINa andrHa URAGER" 1. 0P ..io s erelererarerinensivassosass 221,609 6 3452; 35 184, 583 5, 695, 788
Bauxite ore 2,012,573 DoNGRANISS. 2,019, 400 61, 210, 583
B R . = e T i easis it ssstTorneesssssianss seraoras sonene 5,110 1,057, 930 4, 857 841, 766
Aluminum:
RS Nnpols aNAUPLOCE ..........c..ccoesfevierereissssissncennas 3,855 2, 269, 600 1,954 1,364, 959
SErafNe ML %, .. 000500 550 1, 31 299,088 1,492 318, 527
Angles, channels and b 1,126 1,826, 206 1,046 1,684, 446
Bars, rods and wire ..... 772 854,163 888 948, 511
Leaf or foil ......... 1,318,747 1,431,929
Pipes and tubes . 683 1,007, 851 460 709, 858
Plates, sheets an 15,932 13,450,628 28,740 21,621, 217
Powder and paste 122 146,610 164 190, 771
WIEEEAHARCADIE, .....00....... 5 k. e csedonivossin cansnsons 310 301,174 491 473,724
Household hollow-ware .........cceevirvemnrererseesernmeeranes B 1,106,941 b 1,080, 065
MBRN fACHUTES s NS08 Dk .. L. . 5 00oibe o Boevesstols s 88, o 000 it 175310, 163 15,223,787
TABLE 7. Exports of Aluminum, 1962 and 1963
1962 1963
Item
Tons Value Tons Value
$ $
Aluminum ores, CONCeNtrates .........cccovveveevreeriineniinnens 3,873 397, 341 2,644 S5 A5
AN DU SCRRPE. i...... 0 e heen oo Bt vsrratsastnonsssermnsracisns 30, 245 8,933, 359 43, 596 12, 643, 746
Aluminum, pigs, ingots, s1abs .......c.cccevrieesvenracecaeans 576, 206 266, 228, 425 635, 187 287,181, 031
Aluminum, bars, rods, plates ... 22,643 12, 585, 462 12,787 7,152,765
G TN S a1 LS S SN AL SRRt SR Y. 463 531, 484 465 463, 584
Aluminum fabricated materials, n.e.s. .......c.cccceireennen 7,887 5, 208, 319 14, 303 7,932, 763
TABLE 8. World Production of Bauxite, by Countries!
Country? 1959 —[ 1960 ] 1961 1962 I 1963
in thousand long tons
North America (dried equivalent of crude ore):
DEMIMICANIREnUDIIC 1. .. k.. iofi... . ses orsnn Bes vavnashoo a2 0 759 678 739 706 7612
B e S . 255 268 263 370 327
Jamaica B, A6 5,745 6, 663 7,495 6,903
VURIBEAASTALESIN.. 5. . coooordofhac. oo osoBalhincina o esivn bt gl oo 1,700 1,998 1,228 1,369 1,525
MOLals ....o.......ccf o o . S L R 7,839 8, 689 8,893 9, 940 9, 516
South America:
Brazill el T o | Nl e || S 95 119 110 188 167
British Guiana 1,674 2,471 2,374 3,035 2,342
SURIMAIMY . . B AR ol Tl e e Y 3,316 3,400 3, 351 3, 202 3,453
TaLtals. \.........hee.. STl Tl Sl SO A 5, 145 5, 990 5,835 6, 425 5,962
Europe:
o A T GOt (B e | o - SRS 24 26 18 ) 1 18
Hisnce .50 1,729 2,035 2,190 2,160 1,997
Germany West .. 4 4 4 b 4
Greece .........u. 904 870 1,100 1, 300 1,261
Hungary .. 923 1Rl 1,344 1,450 1,340
Italyn....... 290 308 322 304 265
Rumania . 70 87 68 30 10
Spain .. 8 3 6 6 12
WES.SUR.S L8 3,000 3, 500 4,000 200 4, 300
Yugoslavia 802 1, 009 1121 1,311 1,268
TotalS3 L...5. . 4.0 .. Al W & ey 8 . WA, 7,754 9,013 10, 265 10, 783 10, 472

See footnotes at end of table.
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TABLE 8. World Production of Bauxite, by Countries!' — Concluded

Country 1959 | 1960 1961 | 1962 | 1963
in thousand long tons
Asia:

China (diaspotlc)’ .................................................. 330 350 400 400 400
India ....... 215 381 468 568 556
Indonesia .. 381 389 413 454 485
Malaysia:

MEERa. .. 8 s, o e 382 452 410 349 444

Sarawak . 207 285 253 225 155
Bakistans. w.....o.e.. 2 1 1 - -
Taiwan (Quemoy) . - - = = =

Motals ... &2 1. .. 1, 487 1, 858 1,943 1, 996 2, 040

Africa:
(G vt (112 A oTodrl ) |00 e I SR -SSRSO T 148 224 196 287 207
Guinea, Republic of .... 296 i, 356 1,739 1,427 1,638
Mazambilgues. %2 ... lceensss 4 5 G 6 6
Rhodesia (formerly Southern) . - = - 1 2
Sierra Leone ... = = = I 20
Tolals.... et 208 W . Al YN, 0 Bl 448 1,585 1,940 7 2) 1,873
@eeanifR AU StEAT BE:.. 8. oo cannre o bineseotaagts b M alins 15 69 16 30 354
World totals (estmute) ...................................... 22, 690 27,205 28, 895 30, 895 30,220

! This table incorporates a number of revisions of data published in previous bauxite chapters. Data do not add to
tables shown due to rounding where estimated figures are included in the detail.

? United States imports.

3 Estimate,

Source: ‘‘Minerals Yearbook" published by the United States Bureau of Mines.

TABLE 9. World Production of Aluminum

Country? 1959 1960 1961 1962 1963
short tons

North America:
Canada ......... 593, 630 762,012 663,173 690, 297 719,390
Mexico 3 - < T = 6,100
United States... | 1,954,112 | 2,014,498 | 1,903,711 | 2,117,929 | 2,312,528
Totails 2,547,742 | 2,776,510 | 2,566,884 | 2,808,226 | 3,038,018
BRuthFAinericas BIazilfess=.5%. .5, . darpsrecsetene ey 19, 950 20,034 22,078 22, 202 19,412

Europe:

ANIELnIR S e e R 72,271 74,924 74, 578 81,668 84, 287
Czechoslovakia .. 28, 700 44,100 55, 100 65,000 65, 000
France ........ ! 190,712 262, 890 308, 047 325, 288 328,891
Germany, East’ 38, 600 44, 000 50, 000 50, 000 50, 000
West 166,631 Ha6 2201 190, 212 196,017 230, 142
Hungary ......c.o.... 50, 340 54,602 56,286 68,127 61,176
Italy ... 82,658 92, 206 91, 881 89, 549 100,784
BEENAY, 2. ... 0 . 160, 881 181, 662 189, 109 226, 966 241, 583
Poland (includes secondary).... 25, 143 28, 640 52,488 53, 007 51,365
Spain ... T, 24, 959 31,680 41, 500 45,953 50, 142
Sweden 1ncludmg alloys 17, 100 17,619 17 463 17, 580 20 1.2
Switzerland . : 317, 886 43, » 195 46 530 54, 640 617, 440
ULS:SHR.? &........% 4 690, 000 ’705 000 980 000 990,000 | 1,060,000
United Kingdom........cccooseencmnansson 27,462 32, 390 36, 169 38E11°3 34, 243
Yugoslavia P 21,214 27,635 30, 211 30, 843 39, 567
VU T e T ey A e ey O L8 1,635,000 | 1,825,000 | 2,220,000 2,325,000 | 2, 485,000
77, 600 88, 200 110, 000 110, 000 110, 000
19,131 205128 20,-263 39,025 60, 856
110, 385 146, 853 169,424 188, 991 246, 854
8, 251 9,106 9,938 12,7136 13, 148
TV S ¥ S Sty I e JOONY, 'O DR 215, 400 264, 300 309, 600 349, 400 430, 900
Africa: Cameroon, Republic of ... 46, 644 48,436 52, 446 57, 596 S8ER
Oeeanias AUSIEAIERS. ok N e 12,734 13, 054 14,789 18,090 46, 214
LB TR o T VPSR e Mty O 4,480,000 | 4,950,000 | 5,185,000 | 5,580,000 6,080,000

! This table incorporates some revisions, Data do not add exactly to totals shown because of rounding where esti-
mated t‘igures are included in the detail.
! Estimate,
$ Includes superpurity 1959, 549 tons; 1960, 2,187; 1961, 1307; 1962, 1,969; 1963, 2,060 tons.

Source: **Mineral yearbook’’ published by United States Bureau of Mines.
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ANTIMONY

Antimony production consists of the antimony
content of antimonial lead alloys, varying from 5 to
25 per cent antimony, made by the Consolidated
Mining and Smelting Co. of Canada, Limited, at
Trail, British Columbia; and antimony in flue dust
and Doré slag shipped from that smelter.

The greatest single use for antimony is as an
alloying element with lead to which it adds hardness
and mechanical strength such as in the manufacture
of storage batteries and cable covering. It is alloyed
with tin in the manufacture of babbit bearings and

with lead and tin in solders, foil, collapsible tubes
and type metal. Its property of expansion on cooling
when alloyed makes it particularly useful in the
manufacture of type metal. During the war it was
used to harden the lead used in ammunition and to
flame-proof canvas goods used by the armed forces.

The New York price quotations on antimony
were 36.25 cents per pound in December, 1963, This
price was for grade 99%% in lots of 10,000 pounds
or more,

TABLE 10. Production of Antimony, 1954 -63

In ores and slags In antimonial lead Total
Sar exported produced o
Pounds Value Pounds Value Pounds Value
$ $ $
27E350 19,334 | 1,030, 983 329,915 |l ,302,388 349, 249
455,732 38,737 1,565, 994 524,608 2,021,726 563, 345
331,790 27,373 | 1,808,642 660,154 | 2,140, 432 687,527
452, 184 37,934 908, 547 332,508 ' 3605 Tl 370, 442
- — 858,633 284,208 858,633 284, 208
- - 1,657, 197 540,276 1,657, 7197 540, 276
- - 1,651, 786 538,482 | 1,651,786 538, 482
- - 1,381,287 469,948 | 1,331,297 469, 948
- —=ef=1 408i)eaB0T 748,223 | 1,931,397 748, 223
- - 1,601, 253 624, 489 156071, 263 624, 489
TABLE 11. Imports of Antimony Metal, by Principal Countries of Supply
1962 1963
Country
Pounds Value Pounds Value
$ $
e K in SRR T . 0. L e 164, 536 35,31l - -
Belgium- Luxembourg... 44, 800 12,171 — -
CIUENS =~ 5 Lo 842, 229 135, 401 866, 090 136, A&
Yugoslavia - - 66, 247 18, 819
Netherlands - - 57,795 14, 683
J el - T - - 45,635 13, 554
United States ...... 4,122 1,428 468 296
Germany, West ..., 110, 000 23,605 — -
@, GRS L e A, o S S ol 110, 230 23,670 - =
Totals 1,298, 927 231,580 1,036, 235 183, 625
TABLE 12. Consumption of Antimony Metal, 1961-63
1961 1962 1963
pounds
Used in production of:
Antimonial lead alloys ...........cccovevervciviaecceerearaian 500, 877 749, 850 648, 126
BabBilte s -5 ..o 0 121, 417 101, 056 91, 187
Solder......... 22,674 14,698 14,691
Type metal ............ 132,667 180, 751 180, 273
e ommodities ... N Sl W 1T e | TR 251,284 164, 301 41,350 .
TotalsSEceounted 1or /... ... 00T ...t b 1,028,919 1,210, 656 975, 627
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TABLE 13. World Production of Antimony (Content of Ore), by Countries!
Country 1959 j 1960 1 1961 [ 1962 4[ 1963
short tons
North America:
il e BTN TS S SR R 829 826 666 966 801
Guatemala (U.S. Imports) 97 119 71 32 BI
MBRGEES |- S oEwl. LW 3,622 4,664 3,978 L 5,320
WilidediSoabesy = ¥ Poms w0, ¥ O L 678 635 689 631 645
MIOUIENS o % % wile =% W Wt S, R 5,226 6,244 5,404 6,886 6,797
South America:
Arpenigntioe . ek Khes . SR SII AR N 4 ~ = = =
Bolivia (exports)®. 6, 065 5,872 7,430 7l 331 B 33
121e Vg =5 ma SR s o et SO o S, 793 901 870 SE5 815
HIOUAES et Wil Fomd o el 6,862 6 773 8,300 7,906 9, 152
Europe:
Austria 631 676 668 167 548
Czechoslovakia* . 1,800 1,800 1,800 2, 200 2, 200
France - - — — 110
Ibal s, 281 238 276 369 266
Portugal 1 - — - -
Spain ........ 180 243 190 ¥i6 65
Wiy RS 6, 100 6, 300 6, 300 6, 600 6, 700
Yugoslavia (metal) 2,514 2, 657 25115 2,966 2,933
JalSE o« su W W el ok 11, 500 11, 900 11,900 13, 100 12, 800
Asia:
159 TTTE -y s o < e~ PR T | SR S 240 180 175 138 126
China* 16,500 16,500 16,500 16, 500 16,500
IraRe" .ok 160% 55°% - — =
Japan ........ 340 299 285 190 212
Pakistan %004 119 69 15 75 9
Ryukyu Islands ., 26 159 18 - -
sarawak ... e — == S &
i hagidsand ., 11 - 2D 19 676
A" TS N T TS T S 1,3807 1,507 1,502 1,962 1,981
s nliac SR« e MO T e T S 18,800 18, 800 18,500 18, 900 19,500
aafriga:
SOV AN o i g SERTTAIESCC L LA 1,658 886 720 149 -
10; (o] feTeT oY Ay " SEEC =N 252 358 406 449 744
South Africa, Republic of ... 13,619 1244537 11,804 11,697 12,410
SOUERRRRod Sl o oo .o 104 100 68 61 66
dhozlle (T TR o ey R e SO BN 15,633 14,881 12,998 12, 356 13, 220
(O)c e e T T S o S S 703 172 132 4 83
World totals (estimate)! ..................cccocovrvrennen, 58, 700 58,800 57, 200 59, 200 61, 600
==l e | (I BET N .,

! This table incorporates some revisions. Data do not add exactly to totals shown because of rounding where esti-

mated figures are included in the detail.

? Antimony content of smelter products exclusively from mixed ores.
¥ Includes antimony content of smelter products derived from mixed ores.

4 Estimate.

3 Year ended March 20 of year following that stated.
Source: ““Minerals Yearbook’' published by the United States Bureau of Mines.

TABLE 14. Imports of Antimony Oxide, by Principal Countries of Supply, 1959 -63

Country 1959 J 1960 l 1961 J 1962 1963
pounds
W0 = IR T o o o TR R SO et S 300, 000 2821398 170, 560 332, 280 511,480
United States ................ 80, 254 139,476 100, 150 128, 055 82, 200
Belgium-L uxembourg .. 42,714 44, 000 44,007 67, 354 11, 200
Germany, West............ 88, 184 = - = -
FRANGE /. .o s O = 44,000 — —
SN R GOMMUNISE) .. ..o i et Seannee thaos esenenan e S8 — - - 99,900 44,092
TG e S U, TR e M - £ 511, 152 436, 831 358, 717 627,589 649, 332
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BARIUM

The commercial production of barium metal was
introduced in Canada by the Dominion Magnesium
Limited, at Haley, Ontario, in 1947, There was a
small production during the years 1950-63.

The raw material for making barium metal is
imported so the output figures are not included in
the statistics of Canada’s mineral production.

BERYLLIUM

No beryllium ore has been mined since 1941
when some was produced in Renfrew county and
stockpiled. in 1950, a carload of this material was
shipped to the United States. No shipments were
made in 1963,

In Manitoba a little work was done several
years ago on beryl showings in pegmatites opened
originally for feldspar and lithium minerals in the
Winnipeg River and Oiseau (Bird) River areas, but
no shipments were reported.

In the Northwest Territories exploration in the
area north and east of the Yellowknife gold camp
has disclosed numerous occurrences of beryl in peg-
matites which also contain lithium minerals and
tantalite-colombite. Some of these are considered to
be of possible economic interest.

In Quebec scattered occurrences of beryl are
known in the Lacorne and Preissac townships,
Abitibi county, often associated with molybdenite.

None of these, however, is believed to be of eco-
nomic importance.

Beryllium is used chiefly in the form of beryl-
lium-copper alloys, the most important of which
contains about 5 per cent beryllium. A beryllium-
aluminum alloy containing 5 per cent beryllium is
used as a deoxidizerin making aluminum-magnesium
products. Straight beryllium metal has only limited
applications, notably forthe windows of X-ray tubes,
where it is used for its transparency to the rays.

Ground beryl is used as a batch ingredient in
spark plugs and other ceramic specialties, to which
it imparts high electrical and impact resistance and
transverse strength. Some is also used in cooking
utensil enamels.

New York price quotations, at the end of the
year, for beryllium ore, f.0.b. mine, were $29 to $32
per unit of BeO, basis 10 to 12 per cent BeO.

TABLE 15. World Production of Beryl, by Countries?

Country 1959 1960 1961 1962 1963
short tons

TN [ R T WS S | < S | 3, 336" 1 19R% 1, 488! 998! 825
En Ll UL T T e 2,927 3,827 3, 503 3,319 2,169
Eengd Gl copoliyille)™ % .. ... 00 L 280 369 184 304 235
IMEEVESRRRERUDING. . - . -7 W odore s o o b e eaeere 474 701 836 743 453
Mbzambigue . ... o0 M. ..o.cocooihoes- Foms et S 1, 559 1, 649 1,073 627 613
SouthefifhodBsiaernt 0 T 008 L5 1 callasd. 440 539 396 559 249
Uganda, ... 808 0 s R s LS 4. 235 470 1,136 eI 419
ULSeS. BRI ... 4 RNt o Rl s ] 550 750 900 1,000 1,100
Other'™. . 5.k . L 2 dialte mm b 5w B is e Ie 1,433 2,838 3, 384 2,334 1,637

Totalsi('estimate) ! o 1 sl oo, vt 11, 200 12, 300 12. 900 11. 000 7,700

! Exports.
? United States imports.
* Estimates.

4 Comprises Australia, Burundi and Rwanda, Portugal, Republic of South Africa, South-West Africa, Sweden and

United States.
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BISMUTH

Bismuth is recovered from the lead-zine ores
sMlma are smelted at Trail by the Consolidated
Mining and Smelting Company of Canada. The
silver-cobalt ores of Cobalt, Ontario contain bis-
muth, which is recovered by Cobalt Refinery. Bis-
muth metal is a by-product in the smelting of the
copper ores at Gaspé, Québec., The Molybdenite
Corporation of Canada produces bismuth metal and
bismuth salts at Lacorne, Quebec.

Bismuth is too brittle to be used alone, but its
alloys have many uses, such as, in the manufacture
of sprinkler plugs and other fire-protection devices,
electrical fuses, low-melting solder, dental amal-

gams and tempering baths for small tools. Like
antimony, bismuth expands on solidification and
retains this property in a number of alloys, and is
used in type metal. This group of bismuth-lead-tin-
cadmium alloys is used by the airplane and automo-
tive industries to prepare spotting fixtures, to make
moulds for electroforming, to fill thin-walled tubing
during bending and to spray-coat wooden patterns
and core boxes in foundries.

According to the “E & M J Metal and Mineral
Markets’’, the New York price of bismuth December,
1963 was $2.25 per pound, in ton lots.

TABLE 16. Production of Primary Bismuth in All Forms,! 1954 - 63

Year Pounds Value Year Pounds Value
$ $
1958 . Alk. o F R et 258,675 572,183 151 T Ciesd, e 334,736 590,212
1955 MLm= W IR ... 50 5.0 265,896 572,362 11950) ... =iy b X Vg 423,827 762,048
(OGSt P N N o 285, 861 544,900 IBG1% il Ny T, 478,118 957,625
ISR, £ o 5. sl S B 319,941 584,917 062 0 v W, Yoo BoN. o 425, 102 839,912
908 . TR R 412,792 7171, 267 1B63E ool T o 359,125 704,103

! Refined metal from Canadian Ores, plus bismuth content of bullion and concentrates exported.

TABLE 17. Imports of Bismuth Metal, Residues and Salts, 1962 and 1963

1962 1963
Country
Pounds Value Pounds Value
P $ $
Metallic bismuth:
o VI Y] ST o, o ST S, SR 1,116 21799 2R 101 5,249
T e el T oy T ST O T 55,947 35,695 4,276 3,299
okl bl A W e L 37,063 38,494 6,383 8,548
Bismuth salts:
I n ™ L S A e el 10, 855 27,988 6,243 16,374
Golled obilsy 320 15378 550 2,790
R e s 11,173 29,366 6,793 19, 164
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TABLE 18. Consumption of Bismuth Metal, in Canada, 1962 and 1963

1962 1963
pounds

Used in:

e o e B L) (01 N . ORISR S Y S 29,130 31,707

R e T 0 . M ol e R AL 8,120 16, 106

i PR W T T TRRR O R VRS SR PR A S S S 37,250 47,813
! Pharmaceuticals, chemicals and malleable iron.
TABLE 19. World Production of Bismuth, by Countries®?
Country 1959 1960 1961 1962 1963
- pounds
ATEEITINa (INYOTEY | Koctueioos . il o oo S e i 2. 40,000’ 14,900° 8,600 7,100 7,600
AusSeialia (G ore) |.atn o f 5 e R S - 265 602 97 -
BaliP e Sy bl ahp b Lo ICPE 487, 400 403, 700 502,023 669,987 560, 874
SRR (MEBALYS ol 00 e, o0 s ey o s daon oo 334,736 423,827 478,118 425,102 395, 1%4
G MO T YR T S I B R b ] 660, 000 660, 000 660, 0%
Soe o Al R R L e S 101,400 112,400 116,800 138,890 150, 000
SRR (TR ...l oo s e ok . B el 223,187 261,089 422,326 572,841 823,314
ST EE TR R R SO SRR s 2217, 000 317, 000 333,000 353,000 349,000
T e MR T TR A S N S S W 527, 600 599, 400 643,700 780,000 941,400
Gl s TH R T S I e e T 22,900 30, 000 38,800 13,889 24,317
L ol FTRCT S e, § TRy, TS s 1 S 737,617 908,438 | 1,031,795 | 1,084,227 | 1,244,367
Sonbh WEstiAfriea (GRWoIEN. ... o coee . DG R 530 310 485 154 5, 115
South Africa, Republic of (in Ore) ...........ce..iciiis 527 511 168 130 2,619
ORI U RGN .. o 0, e 10 0 BT 53,168 29,875 21,427 18,799 25,836
520 -V R W & Sy W — e P 66,000 79,000 79,000 155,000 155, 000
0] TR KU SO T Wy SO oy 5. 19,140 3,640 1,433 110 65
Yugaslavia(etal) ......- . .. oo s Sossonts oo s Sansalrtil 200,026 231,582 216,348 199,765 194,657
World total (estimate)?? & = So o o4 o =54 000; 000 5,300,000 5,700,000 6,700,000 | 6,800,000

! United States figure withheld to avoid disclosing individual company confidential data; included in world total.
Bismuth is believed to be produced also in Brazil, Germany and U.S.S.R. Production figures are not available for these

countries, but estimates are included in the total.

2 This table incorporates some revisions. Data do not add to totals shown due to rounding where estimated figures

are included in the detail.
! Estimate.

4 Content in ore and bullion exported, excluding that in tin concentraiss.
S Refined metal, plus bismuth content of bullion exported.

¢ Data not available; estimate included in total.

Source: ‘‘Minerals Yearbook'' published by the United States Bureau of Mines.
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CADMIUM
Cagmiugy I8 recevared o Cunofu 43 o by- Cadmium is used mainly in electroplating and

wtoduct of the electrolytic refining of zinc. The zinc
refineries at Trail, British Columbia, and Flin Flon,
Manitoba, both produce metallic cadmium. In British
Columbia the greater portion of cadmium is derived
from the lead-zinc ores of the Sullivan mine, but
also a considerable amount is recovered from the
customs ores shipped from various mines in British
Columbia and Yukon to the smelter of the Consoli-
dated Mining & Smelting Company of Canada, Limit-
ed, at Trail, Cadmium is found in the copper-gold-
zinc ores of the Flin Flon deposit on the
Saskatchewan-Manitoba boundary. Cadmium was
recovered from the zinc concentrates shipped by
Sullico Mines Limited and Salbec Copper Mines
Limited which operate mines in Quebec.

in the manufacture of alloys and compounds, the
most common use being as a protective coating for
steel. To a much lesser extent, it is used in copper
alloys. The use of cadmium alloys in motor vehicle
bearings and for solders has created a strong de-
mand for the metal., Cadmium is used also in the
arts, paints, ceramics and dyeing, etc.

Cadmium is marketed in metallic form, 99.5
per cent pure and better, and as a sulphide. The
principal compounds are cadmium sulphide, cadmium
oxide, cadmium lithopone and cadmium selenite.

The New York price for commercial sticks of
cadmium in December, 1963 was $3.00 per pound.

TABLE 20. Production of Cadmium in all Forms, 1954 - 63

British Colombia Manitoba and
Year and Yukon Saskatchewan Canada
pounds $ pounds $ pounds $
932,184 |1, 584, 713 154, 596 262,813 |1,086, 780 |1,847, 526
1,727,390 | 2,936, 564 1915 691 325,875 | 1,919, 081 |3, 262,439
2,182,435 | 3,710, 140 156, 986 266,876 |2, 339, 421 |3, 977,016
2,141,782 | 4,025,821 226, 348 384,791 (2,368,130 |4, 025,821
1,413, 463 | 2, 148, 463 342, 587 520,732 |1, 756,050 |2, 669,195
1, 837,571 |2, 352, 091 322, 792 413,174 | 2,160, 363 |2, 765, 265
1, 924, 363 | 2,732, 594 366, 636 520, 623 |2, 357, 497 | 3, 347, 646
1, 050, 117 | 1,680, 187 307,757 492,411 (1,357,874 |2, 172, 598
2,221,185 | 4, 070, 841 317, 495 546, 092 | 2,604,973 |4, 730, 957*
2,115,889 | 5, 078, 134 316, 050 758, 520 | 2,475,485 |5, 941, 164!
! Includes production from Quebec ores. 7
TABLE 21. Exports of Cadmium, 1962 and 1963
1962 1963
Destination
Pounds Value Pounds Value
$ $
A CV RTINS W N R e 3,306 59552 - -
United Kingdom . 1,467, 650 2,0274%901 1, 306, 465 24957358
France ........ hd 8 238
Sweden - - 5, 063 14,176
Switzerland . . — - ;) 163
L S L, e Y 2,997 4, 869 33, 390 90, 694
i T e e S . S RN 10 212 - -
el O T R AR 13, 820 25, 730 9, 036 18, 161
W Lo R e e A SN WU S 22, 400 33,152 - -
BRREAEStEtes] W we il o . o e ad 829, 664 1,270,233 584, 929 1, 375, 682
Germany, West ... - - 16 102
Israel . ... — - 200 540
SO, e T S SR IR 440 727 - —
Taidls e WS WO Y TS T N 2, 340, 289 3,613,435 1,939, 110 4,457, 114
TABLE 22. Consumption of Cadmium, 1962 and 1963
1962 1963
ounds
Used fpr: i
I:’Iatlnz ........................................................................................................ 195, 654 185, 251
sinllelay o o TN | TN S . b b | s s I il 14, 694 19, 645
OB DIBHNCISIN e s o . = oy . i v A e i, B B 6, 488 3,700
FatRISEacCOIRAROR - k) v S g ="M ey 216, 836 208, 596
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TABLE 23, World Production of Cadmium, by Countries!?

Country 1959 1960 ] 1961 1962 1963
thousands of pounds?
North America:
Canada (all forms), 2, 160 2% 357 2,222 2,605 2,475
Honduas, =:... ... — 10 10 31 192
Mexico (refined metal)® .. 133 179 104 63 326
United States ................ 8,710 10, 445 10, 466 11,087 9,990
SR el T T T S A SRS 141 185 232 235 382
Europe:
T s, AU TR S H IR S STRTRI Ko SNSRI 43 32 42 49 41
1,52 1,583 1,988 1,854 1,943
539 560 560 567 655
- — r 7 11
926 902 952 560 492
552 648 67 536 622
88 88 88 88 88
.......... 284 243 231 254 243
860 860 880 880 930
. 14 26 76 133 119
LSISLRE o e 5 v 3,380 3,000 32300 3,500 3,700
United Kingdom® .... 310 236 211 237 247
Mugoslavia \......... 72 84 884 884 884
BRI ERED. ..o L RN T TR 1,082 1,252 1,596 1,948 2,281
Africa:
(Y0 oy MG oY eToy [ AT B 1= I O Sy O L 1, 047 1. 5 1,173 677 871
Zambial, "Wk .. ... k.. - 58 42 3 33
Oceania: Australia 764 672 697 791 1,089
World totals (estimate)**?..........cocoeeevicrinvnnes 22,500 24,500 25,700 26, 300 26, 800
Exports:
- 123 94 i
2,074 1, 201 2,550 2,422
29 56 B 47
1, 294 1., R 1,947 1,219

' Data derived in part from bulletins of the World Non-ferrous Metal Statistics and annual issues of Metal Statistic:

(Metallgesellschaft)

? This table incorporates some revisions. Data do not add exactly because of rounding. No estimate included for

Bulgaria.
3 Exports.
4 Estimate.
* Including secondary.

Source: ‘‘Minerals Yearbook’’ published by the United States Bureau of Mines.

CALCIUM

Calcium has found increasing use as a deoxi-
dizer in ferrous metallurgy and as an alloy consti-
tuent with non-ferrous metals. It has been employed
in the reduction of refractory ores of metals, such
as chromium, thorium, uranium and zirconium.

The commercial production of calcium in Canada
started in 1945 when the metal was recovered from
lime by Dominion Magnesium Limited, at its plant
located at Haley, Ontario. From 1950 to 1955 the
value of output was included in the data on mag-

nesium,
TABLE 24. Production (Shipments) of Calcium Metal, 1950 -63
Year Pounds Value

$

1850-55 E B

19562 .... 394, 900 515,305

19572 ... D225 282,378

1958 ... 25 2], 31, 256

1959... 67,429 76,409

1960 ... 134,801 159, 241

1961 ... 99,355 100,881

1962 ... 123,511 124,412

! Not available for publication.

? Qutput.
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TABLE 25. Exports of Calcium, by Countries to which Shipped, 1961-63
Countries 1961 1962 1963
dollars
Uniteiiingdom).. =B .... ... o g R ) T 10, 803 44,059 11,663
BEkeium LEuEBMbBUTE;... see. b Ko L, SN L BRI W L B HS 5, 100 11,015
U (1T I TG . SRR T R St A, E SR T R 30, 439 54,002 32,969
Germany, West ......... 10, 890 23,362 22,700
eVo |1 - A TR e 7 T e ol I L s R 288 11 22,3495 23, 667
T S o o Tl o ey i s e oS, U W COPAE T OO IO ST 3), U85 2,318 7,055
SoufiiféA fricatiRRbubliGsdf ... 000 o 0L 88wl Ak e, - 5,900 -
B2 T i R SR B o el e S L W O 1,958 - -
INCRRERE " ... S0 T o ol T N S el R e -~ 136 -
T T o T L o e . ST S T ¢ 116, 841 157,222 109, 069

CERIUM

A few tons of rock containing cerium and other
IRureé Earths were shipped from the Parry Sound dis-
irict to a metallurgical plant in the United States,
during 1955. This experimental shipment was valued
at $988. No production was reported in 1956 -63.

Cerium is obtained from monazite, a monoclinic
phosphate of cerium metals containing about 32 per
cent cerium oxide (Ce,O,) and up to 18 per cent
thoria (THO,). Monazite is distributed widely in
igneous rocks throughout the world, especially in
gneisses that have been intruded by pegmatities, but
usually it forms onlya small fraction of one per cent

of the containing rock, and only the natural concen-
trations in stream gravels and beach sands have
paid for exploration. The chief commercial sources
of monazite sand are beach deposits in Brazil and
India. There are a few occurrences of monazite in
Nova Scotia, Quebec and British Columbia, none of
which is of commercial interest. It is usually found
as small crystals in granites and pegmatites in the
Canadian Shield, and small quantities occurin asso-
ciation with the black sands of the Quesnel river,
Lillooet district, British Columbia. In the United
States there are commercial deposits in Carolina,
Florida and Idaho, and known occurrences in many
other states.

CHROMITE

There was no Canadian production of chromite
in 1963. This mineral was mined for several years
in the Black Lake area in Quebec.

Chromite is one of the principal alloying ele-
ments in a great variety of steels, chief of which,
in the amount of chromium used, are the stainless
and the corrosion-resistant steels. It is used in
high-speed tool steels, and as a hard, toughening
element in vehicle axles and frames and in aero-
plane parts. Chromium in high-temperature alloys is
“ing used for gas turbines, jet-propulsion units
and gas engine supercharges. For metallurgical
usSes chromite should contain a minimum of 48 per
cont Cr,0, with a chrome-iron ratio of 3 to 1 or
wigher and the ore should be hard and lumpy.

Chrome ore is used for making refractory bricks
or materials used in basic open-hearth furnaces, in
arches of furnaces and in parts of combustion cham-
bers of high-pressure steam boilers, etc. It is used
with magnesia tomake chrome-magnesiarefractories,
an important use in Canada being in the manufacture
of brucite-magnesia bricks that contain up to 30 per
cent Cr,0,. Refractory chromite should be fairly
high in Cr,0, and alumina, and as low as possible
in silica and iron. The ore should be hard and lumpy
and not under 10-mesh, and the chromite should be
present in an evenly and finely distributed form, not
as course grains mixed with blobs of silicate. The
Cr,0, content is usually over 40 per cent.
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TABLE 26. Production of Chromite, 1946-63

Year Short tons Value Year Short tons Value
$ $
MG b T e 3,110 61,123 105, - B AR — —
17 e ol SN . 2, 162 42,159 - -
1% 745 33, 568 - -
361 7,148 - -
TABLE 27. World Production of Chromite, by Countries'
Country 1959 1960 1961 1962 1963
short tons?
North America:
(CL T~ . SR 43, 7323 32, 7744 27, 600° 38, 600° 55, 800%
Guatemala 452 200 110 22 -
United States .. 105, 000° 107, 000° 82, 000° — -
T i L ST S T O - L BTSN 149, 184 139, 974 109, 710 38, 600° 58, 800°
South America:
Ruazal e = - a=nme.s 6, 861 6, 246 1751087 217, 380 48, 546
Colombia . 55 (7] 204 154 121
Totals 6, 916 6, 323 17, 241 27, 534 48, 667
Europe:
L R O O ORI v WU R 273, 373 318, 650 256, 241 277,007 322,977
Greece ( marketable) .. N 22,803 38, 451 34, 324 26, 633 18, 347
T s e, £ ORI e o e SRR - - - — —
e e o e, o N W 940, 000 1,010,000 | 1,015,000 | 1,270,000| 1,355, 000
T R T RSSO S T SN SR AN 117, 965 110, 873 119, 188 106,974 103, 364
1)l B R S g L SR 1,380,000 | 1,510,000 | 1,450,000 | 1,710, 000 1, 830, 000
Asia:
(T 7 QDT 0y e Mt Sy, oo & ISR o e 13, 637 15, 702 21, 078 10, 669 448
IO 10 3 1L Sl B T 105, 376 110, 354 50, 625 73, 467 71,419
Iran” . 60, 627 74, 957 81, 268 121, 254 110, 000°
Japan 63, 578 74, 394 73,373 64, 024 48, 205
U e P L e R I S, o 17,946 20, 265 28,116 23,671 16, 023
TEUE 0T (o e e (o SRR uy ST SRRt L S 720, 345 809, 579 705, 811 585, 643 506, 094
TunkQy e . L. L. 427,324 530, 676 443, 932 580, 964 312, 817
ARIENRINGBLIRSL ... . L B T 7, 300 21, 400 32, 500 35,900 33, 400
1T T R SR N R ST e BETOR e 1,416,133 | 1,657,327 | 1,440,703 | 1,495, 592! 1,098,406
Africa:
MBI e SYRBIEDIBIIG .. ol i e e stia e e - - 11. 600 20, 342 12, 346
Sierra Leone ... 19,974 6,023 - 12,621 3,067
South Africa, Republic of .. 749,878 850,921 989,725 | 1,006, 173 873, 212
Southern Rhodesia ... ... 543, 104 668, 401 590, 888 507, 685 412,392
SHIEtES A" L. 1 M. e i - - - 8, 000 18, 700°%
United Arab Republic ( Egypt) 276 33t 1, 532 - —
TOAISIE oot e e Y S 5 1,313,232 1, 525,676 | 1,593, 745 1, 555, 621 1, 319, 717
Oceania:
AUSGIRIER *............ 5. . oo, WL B, = B S, 134 592 - 413 180
NeWrEaledomaeh ... 80 T T e 48, 463 43, 166 40, 413 17,036 -
Toralsi "7 .. X0 nffraliotly. = ¢ T DR T Wk T 48, 597 43, 758 40, 413 17, 449 180
World totals (estimate)® ... ... 4,315,000 | 4,885,000 { 4,650,000 | 4,845 000 | 4,355,000

! In addition to countries listed, Bulgaria and Rumania produce chromite, but data on output are not available; es-

timates are included in total.

? This table incorporates some revisions. Data do not add to totals shown due to rounding where estimated figures

are included in the detail.
3 Estimate.
4 United States imports.

$ Produced for Federal Government only; excludes quantity consumed by American Chrome Company.
¢ Qutput from U.S.S.R. in Asia included with U.S.S.R. in Europe.
7 Year ended March 20 of year following that stated,

Source: ¢ ‘Minerals Yearbook’' published by the United States Bureau of Mines.
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TABLE 28. Imports of Chrome Ores, 1954 -63
Year Tons value Year Tons Value
$ $
37, 566 BIAEORMEI050 " ... TR e 48, 678 1,525,438
51, 854 Ol 580 IO ON. ... W ot oe i e e i s 59, 023 1,521,812
64, 965 1 45201 Al A SRCEIE. F= Ra. .n 7L, 267 1,908,920
111, 453 2, 99; 32 117 M ™ S P L 71, 969 2,122,407
38, 136 812, 286 49,654 1,688, 568
TABLE 29. Imports of Chrome Ores, by Principal Countries of Supply, 1962 and 1963
1962 1963
Imported from
Tons Value Tons Value
$ $
(Gt b TR T L i R SRRSO 7. PR 2, 800 121, 850 — -
Rhodesia and Nyasaland . P 14,313 466,471 14,131 446, 458
United States........cccccecveeenne 217, 402 929, 934 13,912 477, 866
South Africa, Republic of ... 5,219 68,9576 1. 1iib 19, 284
......... 19, 040 453, 301 18, 256 664, 162
3,196 87, 275 — -
.................. - - 2,240 80,798
T ol oS 1 | e TR 0 B NS IO, 71,969 2,122,407 49, 654 1,688, 568
COLUMBIUM, TANTALUM

The St. Lawrence Columbium and Metals
Corporation operated a mine at Oka, Quebec, about
30 miles west of Montreal. The large pyrochlore
deposit has been estimated at 62 million tons with
an average content of 0.4 per cent columbium
pentoxide, Cb,0,. The ore is milled to produce a
concentrate containing about 52 per cent Cb,Oy.

Tantalum usually occurs with columbium min-
crals, but the content is too low in the ores at Oka
for economical recovery. Columbium-tantalum occur-

rences have been reported in British Columbia,
Northwest Territories and Ontario.

The E. & M.Journal price quotations in Decem-
ber, 1963 were: Columbite-per 1b. of pentoxide, hasis
65% Cb,O; and Ta,O; columbium-tantalum ratio 10
to 1, $.90-%1.00 ratio 8% to 1, $.85 to $.90 co-
lumbium metal $36 to $50 per pound. Tantalum
metal per lb. powder, $30 to $49 sheet, $47 to $60
rod, $52 to $63.

TABLE 30. Producers Shipments of Columbium, 1954 - 63

Cb,0s content Value
pounds $
1954 90 2, 294
1956 - 60 - —
1961 62, 229 65,619
B il S N, i 0 SR - N 1,016,514 1, 006, 349
EEER T e S R o e N S R i S 1,393, 444 1, 300, 009
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TARLE 31. World Production of Columbium and Tantalum Mineral Concentrates, by Countries!

1960 1961 1962 1963
Country
Columbium | Tantalum | Columbium | Tantalum | Columbium | Tantalum [ Columbium | Tantalum
' pounds?
North America:
2rna Ll TR el - 119, 261° — |1,909, 433° — 12,692, 935° -
United States ( mine ship-
UGS ~"....... ..o Meiibers. = - - =
South America:
T bina ™ (e, T - - ‘ 4, 444* - ’ 3h6ans - 4,519
Brazilh Cexbarls): ;... ... 26, 460 | 257, 951 38, 477 [ 264, 519 38,164 | 322,804 |1,729,767°(231, 000
French Guiana ............... - — — - 6,031
Europe:
NORwagy VLT AR 762,792 - 708,118 - 656, 971 - 782, 633 -
Portugal ( U.S. imports).... 35,383 | 34,062 22,457 | 29,793 42,565 | 95,692 4,465 | 72,711
Spain (U.S. imports) ........ 976 3, 1467 - 11, 148 - 2,645 -
Sweden ( U.S. imports) .... - - - —
Asia:
Malaya, Federation of ...... 208, 320 | — 212, 800 | - 246, 400 - 197,120 -

Africa:
Burundi-Rwanda ._.............

Congo, Republic of the
(Léopoldville)%7 . ...

Malagasy Republic ( Mada-
gascam! L4 W T T

Mozambique
Nigentd o8 e . T
SHETHAr s CONE: e Ml
South Africa, Republic of
Southern Rhodesia ............
South*WestiAftiCa s .o
Uganda

Oceania:
Australia

World totals ( estimate) ?

227, 724*| 332, 424*

22.300

335. 487
4,587,520 | 24,640
14, 000
108, 080
7,491

2,899
5,226

23,677

7,020, 000

6

113, 085¢| 164, 277

L]

55, 846*| 228, 185*

46, 750 20,720

303, 166 231, 437
5,257,280 | 26,230 | 5,066,880 | 38,013
- 20, 000 - 8, 000
- 138, 380 = {1159, 820
670 5,790 1,116 | 10,444

16, 240 28, 851

31, 808 43,097

7, 540, 000 9, 210, 000

163,437 | 147, 257

37,920

177, 867
4, 506, 880 | 33, 600
64, 000
151, 000
4,143

418
19, 841

30, 889

11, 060, 000

! Frequently the composition (CbiOs—Ta10s) of these mineral concentrates lies in an intermediate position, neither
Cb30s nor TasO¢ being strongly predominant. In such cases the production figure has been centered.

* This table incorporates some revisions. Data do not add to totals shown due to rounding where estimated figures
are included in the detail. The world total does not include U.S.S.R. for which country no production data are available.

$ Shipments.

4 United States imports.

* Includes 1,687,000 pounds of pyrochlore concentrate exported to the United States. This represents a portion of

3,527,000 pounds produced in Brazil during 1961 - 62,

¢ Burundi-Rwanda included in Republic of the Congo through 1963,
7 In addition, tin-columbium-tantalum were produced as follows: 1959, 2,773,387 pounds; 1960 estimated 1,500,000
pounds; 1961, estimated 1,400,000 pounds; 1962- 3 not available, columbium-tantalum content averaging about 10 per cent,

Source: ‘‘Minerals Yearbook'’ published by the United States Bureau of Mines.
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INDIUM

ladium 18 rgcoverad by dhe Consoiidated Mining
& Seielting Co. of Canada, Limited, from the treat-
ment of zine refinery residues.

The major use has been in heavy-duty com-
posite metal bearings employed extensively in
airplanes, tanks and other mobile equipment. A
zinc-indium alloy was used in applyving & non-
corrosive plating to hollow-steel airplane propellers.
Minor uses have been in solder and brazing alloys
and alloyed with gold and silver, for jewellery and
plated articles. The first commercial use about

1927, was as a non-tarnish coating on silverware,
Low-melting paint alloys also have been manufac-
tured recently. Indium foil was used as a neutron
indicatorin the atomic bomb projecturanium-graphite
piles. Low-energy neutrons, about 1.5 electron-volt,
are particularly effective in inducingartificial radio-
activity in indium,

At the close of 1963 the quoted price of indium
at New York was $1.50 to $2.25 per troy ounce, for
lots over 5,000 ocunces.

TABLE 32. Production of Indium, 1949 -63

Troy Troy

Year Aiices Value Year oUnGaH Value
$ 3
689 1, 550 477 L. 208
4, 952 12, 083 104, 774 232, 598
582 1, 368 363,192 795, 390
404 909 384, 360 693, 770
OISR ... D e 6, M52 9, 588
MAGNESIUM
MaZndsium was producsl Drom doiomile by the . sium anodes, pyrotechnics, the production of nodular

Dowinion Magnesium Limited, Haley, Ontario. This
firm uses the Pidgeon process.

Magnesium is a constituent of aluminum-base
alloys that possess high strength and resistance to
corrosion. In Canada, this use accounts for the
largest quantity.Magnesium finds other applications
in cathodic protection of steel structures by magne-

cast iron, and use as a reducingagent in the produc-
tion of uranium, titanium, beryllium, zirconium and
platinum.

Technical information on magnesium is shown
in a review published by the Department of Mines
and Technical Surveys, Ottawa.

TABLE 33. Producers’ Shipments of Magnesium Metal, 1947-63

Quebec Ontario Canada
Year
Pounds Value Pounds Value Pounds Value
$ $ $
1 1 1 1 1 1
4, 572, 564 1, 536, 688 14, 639, 734 4, 543, 202 19, 212, 298 6,079,890
1, 585, 998 487, 853 15, 184, 373 4,767, 043 16, 770, 371 5, 254, 896
4,504,343 | 1, 317,070 9, 087, 362 2uR47T 1557w 13, 5915705 4, 064, 825
4, 059, 508 977,123 8, 144, 940 2, 202, 392 12, 204, 448 3.179, 515
- - 14, 577,138 4, 313,987 14,577,138 4, 313,987
— - 15, 270, 618 4, 307, 570 15,270, 618 4, 307, 570
— —_ 17,631, 310 4, 821,823 17,631, 310 4,821, 823
- - 17, 810, 348 5, 357, 816 17, 810, 348 5, 357, 816

! Not available for publication.
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TABLE 34. Exports of Magnesium Metal, 1961-63

i
Destination 1961 1962 l 1963
dollars
T e e T R WS R S ol SO 3,188,691 2,796, 590 2,118, 500
South Africa, Republic of .. - 2,950 —
Tl e T e 4,640 4,302 10,627
Australia ... 86 13,454 43, 059
Bonheallll.. L..........co.. - - 125
Belgium- Luxembourg .. 1, 866 39, 382 189, 608
BEazilhe..........: 0 ..ccoeeeeeneenn. 2, 153 8, 256 3, 128
Chile ... - - 302
Japan ... - - 57,916
Frapee. ... 0.t 100, 558 130, 939 258, 852
Germany W. .. 281 573,332 493,710
WIET e et O e NS T P LR R, SR 1, 160 - 93, 304
e s TOlE Y St S N £ S e TN oo O SO S - - 1,127
Siiedencdi. ... % 28,730 = 7,850
Switzerland ................ 19,719 20,710 12,450
Yugoslavia .. .. 379 ~ 85, 844
United States ... 84,121 253, 260 243,991
New Zealand ... - - 1,354
Colombia ....... - - 3,015
Greece ... - - 1,635
htaly .. - - - 250
Isrqel 14, 325 188 1365 10, 103
Spain ....... 6, 590 - -
Otguaf................ 5,992 1,893 1,583
Czechoslovakia .. 19, 330 31, 260 -
Hungemge-=. ._...... . 26, 742 - 6,100
Taiwan ........ - 4, 892 28, 816
Argentina ... — 1, 909 —
Venezuela . - - 2,728
Baland®.... . 43, 210 66, 580 -
Cubeaiy .. - 68 -
Bermuda ... - - 758
1 U0 Py T T N T e I W S, 1 O o B T S = 3, 608, 523 3. 967, 932 3,676, 725
TABLE 35. Consumption of Magnesium Metal, 1962 and 1963
1962 1963
tons ( 2,000 pounds)
Used for:
(O U N L e e e G sl 252 314
Extrusions (shapes and tubing) ... 556 355
Alhminum 2lleys ..ol ... 2, 176 2, 569
Other products ... 631 403
Totals accounted for 3.614 3, 641
TABLE 36. World Froduction of Magnesium Metal, by Countries®
Country 1959 [ 1960 1961 1962 | 1963
short tons?
T ke, o, S A WS i WAt S A, T P 6, 102 7,289 {635 8, 816 8, 904
China? ... 1, 000 1, 000 1, 000 1, 000 1,000
EEance ........... 1,938 2; 359 208810 2, 392 1,981
Germany, West ... 550 330 440 550 550
Tl = .. ... 4, 960 6, 004 6, 365 6, 288 6. 092
Tapana 1,724 2, 363 2,477 2,301 2, 689
Norway ....... 10, 567 1 1 BR2 16, 018 16, 400 22,700
UMSESTRA - 22, 000 27, 600 34, 000 35, 000 35, 000
United Kingdom® ... 2,387 4,119 5, 824 S, 559 5,219
United Sies: & ... 5. 0000 31,033 40, 070 40, 745 68, 955 15, 845
TotalRiestimaten” & b . . oW ol ILEE 82, 300 102, 500 116, 800 147, 300 160, 000

! This table incorporates a number of revisions of data published in previous magnesium shapters. Data do not add
to totals shown due to rounding where estimated figures are included in the detail.
) ;
Estimate.
* Primary metal and remelt alloys.

Source: ‘ ‘Minerals Yearbook'' published by the United States Bureau of Mines.
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MANGANESE

Production of manganes¢ ore in Canada bas
meen spasmodic due to the limited number of known
deposits. During1956 a small shipmentof manganese
bearing silica was exported from British Columbia.
During recent years in New Brunswick extensive
development work was done by Strategic Materials
Corporation on the manganese-iron deposits. Test
lots of ores were shipped to the firm's pilot plant
where a process was developed for the production

of ferro-manganese.
beyond
ceased,

Operations did not progress
the experimental basis, and eventually

Most of the imported ore is used in making
addition agents for steel manufacturing. High-grade
manganese dioxide is used in making dry cell
batteries. Manganese compounds are used in the
glass, enamel, paint and rubber industries.

TABLE 37. Production of Manganese Ore, 1943-63

Year Tons Value Year Tons Value
$ $
by B R I 48 985 LOG8) T Y e -
521 - T S e B I - - O N AR e L - -
JOASTN, | o B ] e - - TS R o, S A — —
HOAGR Ml 4 ) R b, .. BT - - TERPE=50, &, N, SU Tnl.. .. eens - -
1947 . 225 1948{5 s | R 1,900
102174 A e L OO 3 88 R A A . - -
TABLE 38. Imports of Manganese Ore, 1954-63
Year Tons Value Year Tons Value
$ $
1] (05 U B S WS 48,962 2,277,043 |1959 118, 454 GF (700 O )
O™ St 1. AR N i175,.282 T83 R 2GE SASHOG AR L W LT 56, 350 2,543, 763
OO .. WY o ma i St ) 207,977 9, AR ARSI E] " o s 76.016 3. 465,313
1068 - NEE. . L 131, 318 MO ONTR6BIBIIBR. 1...........000000000mmervubimeceie.! 90,725 4, 037,672
42, 060 15 7220615 | JAL968 2 Ta.......... e e, 106, 841 3,821,972
TABLE 39. Imports of Manganese Ore, by Principal Countries of Supply, 1959-63
1959 1960 1961 1962 1963
tons
From
i/ i1 17,032 — - 23, 972
3 4 83 61 190
66, 246 22, 399 25, 484 49,632 40, 439
12, 314 - 188522911 893 -
1 4 13 ! 11
13, 887 4,345 6,388 28, 013 16, 535
1! 44 44 65 29
20,115 65022 16, 785 10, 746 20,633
- o2 - - 82
- 5, 488 13,928 - -
(G0  TSNE on e T TE SRR  . - - - 1,308 -
el T T o N, N S, R 118, 454 56, 350 76, 016 90,725 106, 841
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TABLE 40. World Production of Manganese Ore, by Countries’

See footnotes at end of table.

Per
Country cent 1959 1960 1961 1962 1963
Mn,
short tons?
North America:
Costa Rico (exports) 35+ - - — — 661
EUha Sl s o 36- 50+ 58, 806 17,644° 46, 000>* 83, 000* 83, 400°
Mexico?® 30+ 181, 900° 171, 400° 155, 900° 184, 900 189, 300
Panama ...... 44+ el Fe bl . -3
United States (shlpments) 35+ 229, 199 80, 021 46, 088 24, 758 10,622
TONCY S SR S 469, 905 269,100 248, 000 292, 700 284, 000
South America:
ATV W e R - W | S AR 30-40 21,358 24, 251 19, 724 13, 921 16, 500°
Bolivia (exports) ... — - 58 291 -
Eraie Lk o, Lok e e 38-50 1,138,649 |1,101,387 |1,120,336 |1, 290,461 |1,382,727
British Guiana 40 - 137, 454 237,582 303, 636 157: 331
Chile .. 40-50 42,744 50, 594 356,012 47,578 51, 234
Peru 40+ 2,803 1,655 3,879 7. 403 457
Venezue 38+ 3..968 - — — -
Totals 1, 209,509 |1,315,341 |1, 416, 586 1,663,290 (1,608, 249
Europe:
AR T S WY R I e 30+ 28,700 27,558 40, 785 38, 581 42, 432
Greeee| .\ S 38, 581 34,410 31,195 15, 097 16, 389
Hungary ... 30+ 170, 086 135, 888 131510 142, 447 167, 960
21 S 35+ 37,620 54,561 54, 196 49, 053 49, 920
Portugal ... 35+ T108 8,197 12,492 12,666 9, 434
Rumania ... 35 216,910 192,872 2217, 076 208, 337 286, 601
SRAUG o % U g e, 30+ 44, 924 24, 586 17,092 14,101 16, 858
U985 S BRI . 6, 080,300 (6,473,000 (6,583,000 |7,057,000 |7,345, 000
Yugoslavia ... 30+ 8,911 14,676 15, 595 16, 357 8, 964
TUTTE e Gy 1 MV o L | 6,653,635 (6,965,748 (7,119,041 [7,553,639 |7, 943, 538
Asia:
BT oy, WSRO LG e e 35+ 606 324 196 213 220°
China’y.. 30+ 1,100,000 |1, 323, 000 882, 000 882,000 |1,102, 000
Goa ..... 32-50 83, 584 118, 195 109,790 96, 732 115, 290*
India, . - ... 35 1,298,472 1,321,411 |1,355,868 1,351, 432 [1,184,983
Indonesm 35-49 47,172 12, 026 14, 007 5,460 1, 903
)71 e LT 36-46 2,425 8, 488 Vg e i) 2, 205 1, 105
Japan .. 32-40 383, 699 367 131 385,236 340,162 305, 028
Korea, South 30-48 496 Lorad] 1,518 1405 4, 580
Malaysxa 60 - 3,222 7.130 341 7, 696
Pakistan ., 42 32 327 - 1,036 1} 558
Phlhppmes ..... 35951 38,365 19,159 20, 986 13, L6 8, 450
Taghand sl 40+ 452 582 588 3,194 7,285
R L T T e R < Y TR - 30-50 39,341 3il.-1.12 33051 23,422 6, 949
FOtalSE o1 e L L el | 2,995,000 |3, 196,000 |2,764,000 |2,720,000 |2,747, 000
Africa:
ARG A S . A S 38-48 39,314 255 728 22, 695 9,115 -
EERLUSnaland ..o 0. e c¥m o8 1 ¥ 50+ 20,138 25, 032 BIELR 1 26, 458 11,878
Congo, Republic of the (Léopoldville) ... 48+ 425, 694 420,671 348, 595 348, 527 297, 660
Ethilopia (shipments) ........... . fuie ... .ol - 51 1,455 10, 202 T 6 6,614 -
Gabon, Republic of ..., 50-52 — - - 224, 038 712,381
Ghana (exports ¥ 48 577,694 600, 261 431,282 135692 434,410
Ivory Coast . 48 - 80,748 137825 117,928 153, 291
MBrocedl:. SR.1. .54, A SN Tl 35-50 518571 532, 508 629, 512 517,307 369, 217
Rhodesia (formetly SOuthern) ..... 30+ 2,126 1,676 205 7,977 —
South Africa, Republic of ........ 30+ 1,069,202 (1,316,732 [1,562,729 (1,614,599 (1,441,503
South West Afuca . 5 RS 45+ 49, 442 67, 439 50, 295 - -
Sudan® . 36-44 440 — — 1,120 =
United Arab Republic (Egypt)’ ..... 57 67, 318 22, 046 282 42, 577 23, 798
Yo T 1 A T T S S = 30+ 60, 297 59, 299 58, 517 51, 501 38, 856
RIOLEIR: L. ... c. 00 Seow. . e T 2,831,831 (3,161,742 |3, 283, 380 3,481,473 | 3,482, 994
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TABLE 40. World Production of Manganese Ore, by Countries' — Concluded

Per
Country clgnt 1959 1960 1961 1962 1963
n.
short tons?
QOceania:

IRl TR O g 45-48 100, 768 67,923 97,901 80, 244 40, 548
IR 40 + 14, 566 13,073 3, 869 1,202 8,621
New Caledonia ___ 48 + - - E = —
New Hebrides . 46 - - 5,060 21, 859 28,016

New Zealand Wt " TR, 48 + 114 134 — — -
ATE e W Sl SRR W 4 o f=r 54 2 - 4
ply LSS it RN o B 115, 448 81, 184 106, 832 103, 305 72,189
World totals (estimate)' b 14,275,000 | 14,989,000 | 14,938,000 (15,814, 000 |16, 138, 000

! In addition to countries listed, Czechoslovakia and Sweden reportproduction of manganese ore, but because the man-
ganese content averages less than 30 per cent, the output is not included in this table., Sweden averages annually 11,000
tons and Czechoslovakia approximately 110,000 tons.

2 This table incorporates a number of revisions of data published in previous Minerals Yearbook manganese chapters.
Data do not add to totals shown due to rounding where estimated figures are included in the detail.

* Estimate.

* Exports.

$ United States imports.

¢ Grade unstated. Source: The Industry of the U.S.S.R. Central Statistical Administration.

7 Year ending March 20 of year following that stated.

¢ Dry weight.

® In addition to high-grade ore shown in the table, Egypt produced the followingtonnages of less than 30 per cent man-
ganese content: 1959, 72,752; 1960, 282,191; 1961, 304,663; 1962, 162,102; 1963, 160,673.

Sowrce: ‘‘Minerals Yearbook'’ published by the United States Bureau of Mines.

MERCURY
There was no production in 1963 but in 1955 mine of Bralorne Mines Limited, both mines being in
small quantity of mercury was produced in the the Omineca mining division, British Columbia.

Briige River district of British Columbia. Previous
production had been prior to September, 1944. All of The New York price quotations on mercury
the Canadian production in the past came from the during 1963 were $187 per flask of 76 pounds in
Pinchi mine of the Consolidated Mining and Smelt- January: $185 in April; $183 in July and $222 in
ing Company of Canada, Limited, and from the Takla December.

TABLE 41. Production of Mercury, 1940 - 63

Year Pounds Value Year Pounds Value
$ $
153, 830 369, 317 735, 908 X, 210,375
536, 304 1,335, 697 . I
1,035,914 2,943, 807 5 250

e L 1,690,240 | 4,559, 200

TABLE 42. Production of Mercury, Consumption, Imports and Exports, 1954 - 63

Year Production Consumption Imports I Exports
pounds
— 193, 894 244, 783 6, 310
75 416, 632 555, 526 3, 781
- 212, 800 450, 006 5,953
- 215, 300 400, 710 1,425
- 151,021 197,073 2, 830
- 161,987 141,219 10, 458
— 139,627 243, 091 1,918
— 150, 588 312,913 o
— 135, 291 245, 059 5Q
- 147, 396 447, 592 B
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TABLE 43. Imports of Mercury, from Countries of Supply, 1962 and 1963

1962 1963
From
Pounds Value Pounds Value
$ $
Mercury metal
Do M A BRI L L NI - - - 1318125 311,479
United Kingdom ......., 200 639 2, 382 6,258
China (Communist) .. 7,590 17:.2849 37,988 84,123
R R 144,481 184,592 7,642 16,524
Netherlands ... Fic: 283 7, 600 19, 096
Yugoslavia ., 40,770 93,557 22,800 50,262
ST R T 39,586 89, 382 231,158 515, 215
United States .. 8,560 24,404 6,902 19, 313
Hong Kong .. ... 3,800 7.900 - -
g 7] e A o e S T SR 245, 059 417,927 447,592 1,022, 265
Mercury salts
Wigited Kangdom . i, ...k, . Sl 00 M0 L, a0l i, 71 4,532
United States ....... 2, 109 3, 290
Germany West . e 1,259
70y o T I oo S S A o R 91 . T 443
gL ) DU e T O e T : 3,838 9,521
e WIS
TABLE 44. Consumption of Mercury, by Principal Uses, 1959 -63
Industry 1959 J 1960 1961 1962 1963
pounds
Pharmaceuticals and fine chemicals ........c..cccoceevienis 10, 319 11,888 18,258 5,806 15,652
fleavyechemicalst=le ~................. 5. 116,011 86,649 96,362 104, 189 124,528
Electrical apparatus ... 4,211 2,962 3,129 4,405 3,603
Gold'minesY .. ..5..... 3,628 4,904 4, 086 3,738 3,050
RMiCGol IR Rt e 5 ) ) e TR TG 27,818 33, 224 28,753 7953 563
tallaccounted for .....00............... LEBE ...t 161,987 139,627 150, 588 135, 291 147, 396
! Estimated.
TABLE 45. World Production of Mercury, by Countries®
Country 1959 1960 1961 l 1962 1963
. flasks of (76 pounds) 34.5 kilograms
North America:
EICH et =, i & MR L T 16,420 20,114 18,101 18,855 16, 302
UnibEH, SCAtEs ... .0 gl o, MU0 L a sl 31,256 33,223 31,662 26, 271 19511
South America:
EEUTON" S o | Bl R .. 2,007 2,816 1,509 791 613
Colombia 95 149 191 — 3
127 Ve 2,526 3,034 3,001 3,483 3, 086
Europe:
AR ool S S ves s v o Diluc oo s mnasoo v s nans MWBTS 5 = = o~ =)
Czechoslovakia® 725 25 725 725 725
T R TR T e R 45,833 55,492 55,434 54,535 54,535
Rumania .., 387 413 350 290 194
Spain:=..) .4 51,680 53,369 517202 52,798 56,954
TESISER2 - 25,000 25, 000 25,000 35, 000 35,000
ol wozesa 0L T E ST W RN S 13, 344 14, 069 15,954 16, 273 15,838
sia:
T oo e gy Sty o RTINS o e o Mo ol = 23, 000 23, 000 26, 000 26,000 26, 000
drapane.. ... 5,988 5,791 5,437 4,199 4,668
Philippines . 3589 3,041 3. 16 2,767 2,651
R ol S ek s N 1,479 1,339 1,864 2, 687 3,042
Africa:
T T T L ¢ TR R, . T 198 166 54 - -
WOEAROATEAR. sl m L e TR T 223,000 242,000 240, 000 245, 000 239, 000

! Thistable incorporates some revisions. Data do not add exactly to totals shawn hecause of rounding where estima-

ted figures are included in the detail.
2 Estimate.

3 Estimate according to the49 Annual issue af Metal Statistlcs. (Metallgesellschaft), @xcept Czechoslovakia 1954,
Source: ‘‘Minerals Yearbook'' published by the United States Bureau of Mines.
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MOLYBDENUM

The principal producer in Canuda was the
Muoisbdenite Corporation of Canada Limited at
l-acorne, Quebec. The ore is moiybdenum disulphide
containing some bismuth minerals which are recov-
ered as by-products. The roasting plant at Lacorne
produces molybdic oxide. The firm also produces
lubricant-grade molybdenum disulphide. Molybdenum
concentrates were by-products in the treatment of
the ores at Gaspé Copper Mines Limited.

Molybdenum has a widening range of uses, but
by far the greater part of the output is used in steel
to intensify the effect of other alloying metals,
particularly nickel, chromium, and vanadium. These
steels usually contain from 0.15 to 0.4 per cent
molybdenum, but in some instances the percentage

is considerably higher. For high-speed tool steels
as much as 9 per cent added.

Molybdenum alloys are used widely for the hard-
wearing and other important parts of aeroplanes.
They are used in the automobile industry, in heat
and corrosion-resistant alloys, and to some extent
in high-speed tool steels. Molybdenum is used in
cast iron and in permanent magnets. Much molybde-
num wire and sheet is used in the incandescent
lamp and in the radio industries, in new alloys
suitable for electrical resistance and contacts, and
for heating elements containing molybdenum. An
appreciable amount of molybdenum is used in the
glass industry in which heavy sheets of the metal
act as electrodes to conduct the current through
the molten glass in the electric furnaces.

TABLE 46. Producers’ Shipments of Molybdenum, 1954 - 63

Ores, concentrates, Molybdenum
Year sulphides and oxides, content of
shipped® or used shipments
tons $ pounds

411 457,912 451, 450

762 823, 954 833, 506

705 955, 828 842, 263

633 1,166, 557 783, 739

744 1,152, 838 888, 264

658 748, 566 940, 596

649 1,015, 380 767, 621

640 1,092, 201 771, 358

675 1, 261, 451 817,705

722 1, 344, 004 833,867

! Shipped from stockpile.

TABLE 47. World Production of Molybdenum in Ores and Concentrates, by Countries!

Country 1959 1960 1961 1962 1963
thousands of pounds

ENSIAliaF Sl . B Ll oW e 3 - & 2 =
Canada .. 749 768 gl 818 834
Ce LA g e S L N 5,064 4,083 4,037 5,256 6, 400
China? 3,300 3,300 3, 300 3,300 3,300
ME LI o O oL T e L) 842 840 807 825 732
Korea, Republic of 49 97 71 163 154
MBxico.#... ... 08... 57 132 (1 128 90
Norway . 498 542 531 575 443
T I - - 9374 11 15175
) L ... T s 97 62 249 249 236
pattigall #- -sag = - - - - -
Soiahl Afsica,“Republiceof® * =" % Lo - = = = -
0 T . 9, 900 11,000 11, 900 12, 500 12, 500
Uniteonsuatests 3% MEC . e e Bt 50, 956 68, 237 66, 563 51, 244 65,011
SEoslagia N N gy w8 d - - - -

World totals ( estimate)' . ... ... 71,500 89, 100 89, 200 75, 100 90, 900

! Estimate,
3 Less than % unit.
‘ Exports.

F Small quantities of molybdenum were also produced in Australia, Austria, Portugal, Republic of South Africa and
Yugosiavia during the 1955-59 period; and in Australia in 1961- 63.
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SELENIUM

The occurrence of selenium is fairly widespread
throughout the world, but it is of commercial import-
ance only in its association with copper-sulphide
ores from which it is recovered as a by-product in
the refining of copper. A variety of uses have been
developed for the metal, but relatively small quanti-
ties are involved. In Canada refined selenium and
certain selenium salts are produced and most of the
output is exported.

Canadian production of selenium is obtained
from the refineries of The International Nickel Com-
pany of Canada, Ltd., at Copper Cliff, Ontario, and
Canadian Copper Refineries, Ltd., at Montreal East,
Quebec. At Copper CIliff the metal is derived from
International Nickel’'s copper-nickel ores. The plant
has a demonstrated capacity of 270,000 pounds of
selenium a year and is probably capable of a larger
production. At Montreal East selenium is recovered
from the treatment of copper anodes made from the
copper-gold ores of Noranda, and Gaspé, Quebec and
from blister copper from the copper-zinc ores of
Hudson Bay Mining and Smelting Co. Ltd., on the
Manitoba-Saskatchewan boundary. The Montreal East
plant has an annual rated capacity of 450,000 pounds
of selenium, which is larger than any other selenium
plant in the world. This plant also produced sele-
nium dioxide, sodium selenate and sodium selenita.

Selenium is generally marketed as amorphous
powder, but cakes and sticks are also obtainable.
Other selenium products marketed are ferro-selenium,
sodium selenate, sodium selenite, selenious acid
and selenium dioxide. No figures are available to
show the relative consumption of selenium by uses.
The most important uses are in the glass, rubber
and paint industries, but many new uses have been
developed as a result of research. Among the more
interesting of the latter is the use of selenium in
electrical dry plate rectifiers for radar eguipment
and aircraft generators. Its use in rectifiers for
numerous electronic devices, battery charging,
electroplating and welding has been increasing.

In the manufacture of glass, selenium is used
to neutralize the green colour caused by iron impuri-
ties. When sufficient selenium is added the glass
turns a ruby colour highly suitable for stop lights.
In the manufacture of rubber, the addition of sele-
nium, in concentrations of from 0.1 to 2.0 per cent,
promotes resistance to heat, oxidation and abrasion.
It is also used as an accelerator in the vulcanization
of synthetic rubber.

The New York price for selenium in December
1963 was $4.50 per pound for commercial grade to
6,00 per pound for high purity erade.

TABLE 458, Production! of Selenium, 1954 -63

Year Pounds Value Year | Pounds Value
$ $
BN N T 323,529 T B (L) M e =T S ST 5§ e 368,107 2,576,749
TV N T N . L. S 427,109 B, 203198081 [MG80°. Lk i... . BLTE, . 521,638 3,651, 466
NS M (T T el 330, 389 4% 460250 MIEBM .. ....vooe S b B 430,612 2,798,978
S5 Tm" - 2 R T B TS (0 321,392 3535932 o] 1962 4 Were. .. ... L e 487, 066 2,800,630
I B e o Ll 306, 990 2030284 26 M IRLO6 3T, e L T L 468,772 2,273,545

! Includes some recoverable selenium in blister copper not necessarily recovered in the designated year.

TABLE 49. Refinery Output of Selenium from Primary and Scrap Materials, 1954 -63

Year Pounds Year Pounds
ER RN L e s 297,479 ) ETEX TN U el ., W1 S e 372,410
R o N 422, 588 OG0! T 8 o M. B e S 524,659
D0 e i R et okl e 355, 024 LTI o Tt = b gl IR s SO 422,955
101777 R s, TR T RS ST 332, 011 o (0 N SELTNNRR | | N SRS, 466, 654
TS e R S RN | FR | 342, 141 1068 22 L. % 0 T e o SaT 462, 385
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TABLE 50. Exports of Selenium and Selenium salts, 1962 and 1963

. | 1962 1963
Dasrvination -
Pounds Value Pounds Value
$ $
RitedsKIDEOOTI: Ba ok i, oo . L b 2L s 2 161, 100 1,009, 056 189, 900 1,063,058
Salthed fricBREpublic) of « % s¥es ®inliar .ot - - 2, 900 17, 048
ARSI & Lol A, N o T 1, 200 8,442 - -
Arcerina” S A T T e 3, 100 16, 949 2,100 Mg 3125
Brazil . 5, 200 30,924 3, 600 16, 831
T R RS T T ey W T W 3, 200 23,420 7, 100 47, 4917
Tl = ey S wlm zal! o re T Aok 1, 600 11, 300 700 4, 663
DIBHEREESEY o W e e g 142, 300 889, 740 230, 200 1, 216, 210
1 e T T T e o | T o o 1,700 7,364 600 2, 692
BITITD L g R | S . T e 1, 700 11, 294 1, 700 9, 649
2T V0T T . W, S, ¥ s, S 700 3,603 - =
Crhily, e TS T LT T 300 1,849 — —
CRUIEENERWest g & o LT KN (T .. ST 200 718 300 1,075
STt Y W1y S TS e I N 200 1l, 1M1 e -
100 2817 200 863
1, 100 5,943 1, 200 5,722
700 3,969 3, 800 18, 682
VEneielat s bl A Al . - Lh. o . B 1, 200 8,012 1,400 6, 432
G e e S T e W 325, 600 2,033,978 445, 700 2,421,738
— 4 1

TABLE >1. World Production of Selenium, by Countries'

Country 1959 1960 1961 1962 1963
pounds

North America:

@il el e e SO IO I 368, 107 521, 638 430, 612 487, 066 468,772

Mexico 8,891 6, 944 5, 642 6,953 6, 336

United States 728, 000 539, 000 1,022, 0600 999, 000 928, 000
South America:

B R . . ... P s e M . . . . B 8,155 10, 681 16,305 18, 382 19, 790
Europe:

Belgium- Luxembourg (exports) .................... 124, 560 72,531 51,808 29, 542 54,013

Finland 13, 196 181, 358 13,296 11, 797 15, 417

fvEtenls s K. e W MR L L 133,158 176, 809 213, 846 154, 322 198, 400
ASia: JJapant "7 ok Toml I S0 Bk Al 229, 486 278,234 300, 262 309, 314 313, 494
Afiga:cZRmbilEie = e, 08 e 33, 448 50, 119 38, 292 40,526 62,891
Oeganigansiealia, 5 Cr el s s 3, 000 3, 5007 3, 000? 30002 3, 5002

World totals® . ... .. . .................| 1,650,000 | 1,671,000 | 2,095,000 | 2,060,000 | 2,071,000

! This table incorporates a number of revisions of data published in previous chapters. Data do not add to exact total
shown Lacause of rounding.
* Estimate.

Source; **Minerals Yearbook’® published by the United States Bureau of Mines.
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TELLURIUM

Tellurium, like its associated element selenium,
is commonly found in small amounts in copper-
sulphide and gold ores. The potential production as
a by-product in the refining of copper is great, but
its recovery is restricted to meet the relatively
minor quantities required by industry. The develop-
ment of thermoelectric devices for refrigeration has
brought an increased demand for tellurium and the
price of the metal has risen from $1.75 per pound to
$6.00 per pound.

Tellurium is recovered commercially in Canada
at the Copper CIliff, Ontario, plant of the Interna-
tional Nickel Company of Canada, Limited, and at

the Montreal East refinery of Canadian Copper Re-
finers, Limited. At Copper CIliff it is recovered from
the slimes formed in the process of refining copper
produced from the Sudbury nickel-copper ores. At
Montreal East it is obtained from the refining of
copper anodes made from copper ores at Noranda,
and Gaspé, Quebec, and from blister copper origi-
nating from the copper-zinc ores of Hudson Bay
Mining and Smelting Co., Limited, at Flin Flon, on
the Manitoba-Saskatchewan boundary.

The price of tellurium was quoted at $6.00 a
pound in New York in December, 1963,

TABLE 52. Production! of Tellurium, 1954 - 63

Year Pounds Value Year Pounds Value
$ $
i1 L e i R T R 8,17} 14,300 1980 8% .. -4 &, 2 13,023 27,999
LN f S e Tl R 9,014 15,774 1960 44,682 156,388
1956 7,867 13,167 1961 .... 77,609 376,404
LT e e e R 31, 524 55,167 1962.... 58, 7125 352, 350
T Tl ol SACNE s S N 38, 250 65,025 1963.... 76, 842 499,473

! Includes some recoverable tellurium in blister copper, which was not necessarily recovered in the designated year.

TABLE 53. Refinery Output of Tellurium, 1954 -63

Year Pounds Year Pounds
7,990 8, 900
6,516 41,756
15,915 81, 050
34,895 57, 630
428334 79, 640
TABLE 54. Consumption of Tellurium in Canada, 1960-63
Tellurium
Year content
pounds
4,238
4,843
4,306
1,898
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TABLE 55. World Production of Tellurium by Countries?
Sountry 1959 1960 1961 1962 1963
pounds
North America;
(T L RS e N | e, 13,023 44, 682 77, 609 58, 725 76, 842
United States ........... 177, 000 271,000 205, 000 264, 000 201, 000
South America: Peru .. 62, 600 59, 348 76,279 50,472 26, 634
ol e T e RS S, 2 Gl 185,61 186, 486 23, 168 13, 256
WS TR = 5. B 2553, 400 388, 700 375, 400 396, 400 317, 700

! This table incorporates a number of revisions of data published in previous tellurium chapters. Data do not add to

exact world total shown because of rounding.

Source: '‘Minerals Yearbook’' published by the United States Bureau of Mines.

THALLIUM

No production was reported in 1963 but in 1955
there were 275 pounds of thallium contained in the
compounds shipped, which were valued at $378.
This was the first shipment since 1944 when 128
pounds valued at $1,690 were contained in residues

produced by Hudson Bay Mining and Smelting Com-
panv, Limited, at the Flin Flon smelter, Manitoba.
These residues were exported for treatment in for-
eign plants. Thallium metal was quoted in theUnited
States at $7.50 per pound nominal, December, 1963.

THORIUM

Thorium oxide and other thorium salts were
anduced at Elliot Lake, Ontario by Rio Tinto Dow
lzsnited, The waste liquor from the uranium plant
is treated to recover the thorium contents. Calcined

In British Columbia tin is found associated
with base metal sulphide ores. The last mentioned
type of occurrence is the only one that has been
exploited and is the source of the small Canadian
production. The lead-zinc-silver orebody of the
Sullivan mine, Kimberley, British Columbia, con-
tains a very small percentage of tin. Since 1941
the Consolidated Mining and Smelting Company of
Canada, Limited, has been recovering a portion of
this tin as a by-product from the concentration of
its lead-zinc ore. In 1963 most of the tin concen-

thorium oxide was shipped to Dominion Magnesium
Limited for further processing. Thorium salts were
exported for treatment. Data on the quantity and
value ofproduction are notavailable for publication,

TIN

trates were exported for treatment. Some tin was
recovered as a lead-tin alloy during the processing
of indium residues at the Canadian plant. Explora-
tion work was done by Mount Pleasant Mines Lim-
ited on a tin-molybdenum, tungsten-copper-zinc
prospect in Charlotte County, New Brunswick.

The New York quotations showed the monthly
average price for tin was: January, $1.11 April,
$1.13 July, $1.15 October, $1.20 December, $1.30
per pound.

TABLE 536. Production of Tin,' 1954 - 63

Year Pounds Value Year Pounds Value
$ $
333,788 263, 359 TERRAE% 8 . e L 747, 443 630, 094
492, 781 408, 030 1960 .... 621,718 522, 243
756, 934 670, 441 1961 ... 15 1389: 350 HeTy Sird
U8, 102 580, 342 1962 .... 650,941 442, 640
795, 496 625,260 1963 927, 062 648, 943

! Tin content of concentrates and lead-tin alloy.
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TABLE 57. Production of New Tin, Domestic Consumption and Imports, 1954-63
Year Productiol DRriestic Import:
oduction consumption Dol
tons (2,000 pounds)
1954 1672 4, 036 4, 296
O5HLT!, 2461 4,500 4,836
1956 ... 3781 4 ST 4,227
1967". % 365% 4,057 4,654
1958 398! 3,688 3,876
L e o o Aot o S o TR PN JURE OR 374! 4,729 4,685
1960 ... 3111 4, 346 4,220
11961 1. 5601 4,428 3,948
1962..] 325* 5,048 2,547
! Tin content of concentrates and lead-tin alloy.
TABLE 58. Imports of Tin, from Countries of Supply, 1962 and 1963
1962 1963
Country
Tons Value Tons Value
$ $
Tin blocks, pigs or bars
Ui teEN Ko dame®. . .. TUREM AR, .o nsiae el 207 522,218 617 1,516,814
MalEvam Sl e o, ..o X .. = A a8 e gl K 1,670 4,029, 800 3,410 8,522,998
Belgium-Luxembourg . 4217 1,041,455 246 584,412
N L0 = - - 62 164, 256
United States., 187 467,977 356 883, 548
Bolivia ....... 56 142, 258 5 13, 025
g e n e o S, T R 2,547 6,203, 708 4, 696 11, 685,053
Tinfoil pounds
Enikedl Statesis, MM oo Wa =y o el L 13,633 18, 567 12,628 19, 342
ROTRESEE L . =R, e = . 8 s el 13, 633 18, 567 12, 628 19,342
United Kingdom 1,200 1,186 1,100 1,190
EinitedStates. ~ OLE <. 38, 600 35,495 19, 300 19,901
T T A o ALY SUNGPINET. JEORYE ORI S 39, 800 36, 681 20,400 21,091
TABLE 59. Consumption of Tin (Ingots or Bars), 1962 and 1963
Used in production of 1962 1963
tons (2,000 pounds)
214 223
232 197
8 5
ST L e i B R R I S S N N R L, T 1,276 1, 366
ST TN Al gy e Tophate | S S TN . e S, o - | T . . S, 24756 2, 581
Other used (collapsible tubes, foil, etc.).....ccccrvemreerenncrnn 562 570
Total aGcOUNtEONEOr N0, ...0.. 800 . B cnrisrssts e drannes sves sem iz M0, BN 5,048 4, 942
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TABLE 60. World Mine Production of Tin (Content of Ore), by Countries!
. Country 1959 1960 1961 1962 1963
F long tons
North America:
Canada ... 334 278 500 291 414
Mexieo ...n..n.. 378 312 530 576 1,055
United States 50 10 2 g 3
LT e LA sk T L. 62 660 2 2 g
South America:
ANRGTHINE . o B e B Al o e . ) 225 238 oD 231 220
Bolivia (exports) . 23,811 19,407 20,408 21,492 22,752
ET7:, Tl - 567 ] 5h6 582 731 1,150
OO (HenoVEIRRIBE . ... .ot il L e s el 43 6 14 11 22
e T T A TS S o O RO 24,446 21,207 21,519 22, 665 24,144
Europe:
| ARBCHESIOVAKIEN 0 ET i i e bt e 200 200 200 200 200
| Ranee” Nl k... == 21 156 319 276
Germany, East® ., 720 720 720 720 720
Raigal® .........m 1,129 772 729 679 718
SHbIN: . . 326 196 230 231 158
RS 5 .. e 15,000 16,000 17,000 17,000 20,000
U LG - o I - R 1,252 I, 183 1,210 1,181 1,226
R e N AN .. B 5. 18, 600 19,100 20,200 20,300 23, 400
Asia;
BUtha: ... < T 1.200 1, 200 1,130 1,041 1,000
China* ... 26,000 28,000 30, 000 28, 000 28,000
Indonesia .. 21,613 22,596 18,574 17,310 12,947
. Japan ... 998 842 853 859 857
eSS W......... 294 397 335 367 326
Malaysia .. 37,525 51,979 56,028 58,603 59,947
Thailand ., 9,684 12,080 13,270 14,679 15,587
T Y T R e Rl SO | 97,300 117,100 120, 200 120,900 118, 700
Africa:
Gamenaan, RepUBENof . o8, i et 62 65 65 s 30
Congo, Republic of the (Léopoldville) 9,194 8,636 6,314 6,875 6,883
Congo, Republic of (Brazzaville) . 32 34 46 46 43
Morotiee .-85.....5 .. ... 9 10 b 10 10
Niger, Republic of .. 57 53 47 41 54
N1 T 5,541 7,675 W9 8,210 8,723
Rhodesia (formerly Southern) . 605 642 716 705 498
JE L 1,124 1,277 1,474 1,400 1, 291
South Africa, Republic of ..., 1,273 1,276 1,430 1,408 1,530
r South-West Africa .............. 4 261 302 369 443
: Swazilandy = .........s0% 5 6 5 5 &
1‘ Tanzania (exports) 65 138 163 206 236
USBHOH ... . el 100 36 32, B8 69 163
Vzp T RTINS o e S = - 1 o) 1
J1 ] TR S S T by T 18,007 20,105 18,386 19,372 19, 888
Oceania:
SN VI TS L W I e W Y 2,351 22202 2,745 2,715 2,852
World totals (estimate) .................cccc.cooevvvvennne, 161, 500 180, 400 184, 100 186, 600 190, 400

! This table incorporates some revisions of data published in previous tin chapters. Data do not add to totals shown
due to rounding where estimated figures are included in the detail.

! Figure withheld to avoid disclosing individual company confidential data: included in world total.

* Estimated by authors of the chapter to appear in ‘““Minerals Yearbook'®, and in a few instances, from the Statistical
Bulletin of the International Tin Council, London, England.

‘ Estimate, according to 50th annual issue of Metal Statistics (Metallgesellschaft) through 1963.

. * Includes tin content of mixed concentrates.
¢ Estimated smeiter production.
7Qutput from U.S.S.R. in Asia included with U.S.S.R. in Europe.

Source: ‘‘Minerals Yearbook'' published by the United States Bureau of Mines.
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TITANIUM

At Lac Tio, Quebed, the Quebec Iron and Tita-
nium Corporation mined ilmenite and shipped the ore
by rail to Havre St. Pierre on the St. Lawrence and
thence by boat to the smelter at Sorel, Quebec.
There the ore was treated to produce iron (remelt)
and slag.

The smelter slag, having a titanium dioxide
content of about 72 per cent, was exported for
further treatment. General statistics on the mining
of ilmenite are included in the Miscellaneous Metals
Industry but the statistics on smelting are included
in The Smelting and Refining Industry.

For several years titanium-bearing ores have
been shipped from the Baie St. Paul area in Quebec
for treatment in the United States.

Some metallic titanium was produced from
imported raw material by the Dominion Magnesium
Limited, Haley, Ontario.

The paint industry uses, in addition to titanium
white, a considerably larger amount of mixed pig-
ments containing titanium, also imported from the
United States. Titanium white has many other uses,
such as: to make paper opaque, to make rubber
white, in ceramic glazes, for printing inks, in lino-
leum, in cosmetics, and to de-lustre artificial silk.

Titanium is used in many other forms. Ferro-
titanium and ferrocarbon-titanium are used under
special circumstances to purify steel. It is all
imported from the United States.

Prices (nominal) f.o.b. U.S. Atlantic ports at
the end of 1963 were: Ilmenite, 59.5% TiO,, $23 to
$26 per gross ton. The nominal quotation for tita-
nium metal, 99.3 per cent, was $1,32 per pound.

TABLE 61. Producers’ Shipments of Titanium Ore to Outside Customers, 1952 - 63

Year Short tons Value Year Short tons Value
$ $
195E2E . ] i e T 51 459 UGS L= WL ML e et 10, 770 97,075
TOBBIE = v ... M e o 9, 292 80, 085 HICERE. e w2 o - =
ey B s i, il TR 1,541 9,462 195807 0 JOW . Lo ..o 26, 7111 129, 565
| TS e . A L S 1,464 10, 634 1960 2,941 16, 265
1956 2,310 16, 561 1961- 63 - -
TABLE 62. Imports of Titanium Oxide and Titanium Dioxide extended, 1959 - 63
United Kingdom United States T M3 is
Year
Pounds Value Pounds Value Pounds Value
$ $ $
OSSN Y. ... B0 e il 23,793, 207 4,958, 593 | 35, 363,989 3, 545,123 | 61,195,519 8,811,007
1960 ... 19, 350, 694 4,052, 615 | 33, 348,008 3,386,029 | 53,792, 895 7, 648, 278
R A S P S M o W 20, 763, 628 4,460, 194 | 31,849,083 3,503,991 | 52,612,711 7,964, 185
1962 . 23,5517, 187 5,263,425 | 26, 285, 469 2,819,218 | 49, 887, 7195 8, 090, 102
1963 . ... Sl d AR Ny & 3,790, 080 811,924 21,582, 476 2, D80, 125585 972 ,"556 3,392,049
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TABLE 63. Consumption of Titanium Oxide, by Industries, 1961-63
1961 1962 1963
Industry e .. v
ost a ost at ost at
FPounds works Pounds Wosks Pounds o
$ $ $

Paints:
E xtended titanium dioxide pigments | 26, 207,395 2,953,377 | 21,869, 760 2,513,447 17,176, 191 1,904, 951
itapium-dioNille = = scfE Ly 34,582,672 | 8,692,323 |36,586,830 | 9,149,571 |41,178,857 |10, 514,304
Miscellaneous chemicals .. 5o e Ao
Eulpitadipaner o N1 Soe o e 4,888,742 1,187,788 6h5361:557 1,553, 825 7,290, 281 1,589, 736
Linoleum coated fabrics industry ...... 4,655,561 1,110,9292| 5,215,182 1, 255, 049 4,361, 506 1,054,909
RUDBSL eobaby =il o 0. B 3, ... 1,869,110 465,436 | 1,901, 147 483,422 | 1,943,543 496, 173
Miscellaneous non-metallic minerals | 1, 143,366 305,912 | 1,208,697 304,415 | 1,569,556 358,602
Toilet preparations 48,937 15, 199 57,010 18, 210 41,835 16, 098
Industrial chemicals . 46,457 11,990 165, 392 40, 983 317,738 81,319
SynfhiEtic textiles . ... . ...eereenns 64,650 19,875 g £ . 79,640 25,649
Other chemical industries, n.e.s. ... 689, 561 165,724 886, 884 211,445 | 1,000,843 225,140
Totals accounted for ................... 74,196,451 (14,928,553 | 74,427,459 |15, 530,367 |74,959,990 |16,266,881

! Includes *‘ Asphalt Roofing Manufacturers’’,

TABLE 64. World Production of Titanium Concentrates (Ilmenite and Rutile), by Countries!s?

Country 1959 1960 1961 1962 1963
short tons??
Ilmenite
RUSwalaN shipments) B \MIs- e b ... 93, 606 119,377 186,369 201,034 227,834
Genaday M 270,477 389, 586 463, 361 301,448 379,320
Ceylon ...... - 7,000 11, 199 4,652 21,041
Finland 94, 966 92,219 21,272 96,110 103, 461
Dol ST e WA e T 14, 553 - - - -
[ S et BN L R e K 334, 024 275,303 192,018 152,241 28,619
Japan Cuitaniumeslog) WM o ey R e eeT 3,445 1,444 1,774 578 963
Malagasy Republic (Madagascar) ...............ccocovenn, 659 3,008 3,640 3,510 4,027
s (R e T S 81,593 1938L 2155 119,694 113,855 164,656
Mexicolws, .. all. . = = = = 155
Moxambique ... 11,400 784 = = -
Norway ............ 250, 206 258,542 342,723 276,788 267,090
Portugal ... 2l 1,002 109 75 45
Seneniee o SR s ol K AN e 32,941 24,159 19, 286 24,727 13,436
South Africa, Republic of 87, 233 90,432 99,010 87, 096 31, 039
SRl S o AR % 8,113 12 2o 33,184 45,935 55,745
aENT s, ........ o8 ST N, 550 — — - —
United Arab Republic (Egypt) .. 17,100 13,228 38,004 49,210 596
A SRakesSy = 85T AN 1 R ks e 634, 886 786,372 782,412 807,725 888,400
World totals ilmenite (estimate)»? ... ... 1,937,900 2,207,000 2,314,100 2, 165, 000 2, 186, 400
Rutile

SRR R .. ... i 91,734 99,274 113,603 133,499 205, 725
BRadll * 8. W i 231 238 245 144 359
Cameroon, Republic of . = o ~ T =
1oy P T S, I 429 1,082 898 1,781 2,062
Norway ...... e Cr = = =
Seneeal ..o 8Nl ... = - 195 811 780
South Africa, Republic of . 3,381 3,695 3,483 AOS 1,385
United Arab Republic (Egyp 1991507 1,1004 1, 1004 198 4
UnktediSiatess A N L 9,466 8,808 9,045 9,981 11,915
World totals rutile (estimate)? . ... 106,400 114, 200 128, 600 150, 0600 222,200

! Inaddition to the countries listed titanium concentrates are produced in U.S.S.R., and Brazil produces ilmenite but
no reliable information is available; no estimates are included in the total.
* Thistable incorporates some revisions. Data do not add exactly to totals shown because of rounding where estima-

ted figures are included in the detail.

Represents Ti. slag containing approximately 70 per cent TiO, and small quantities of **titanium ore"".

‘ Estimate.

% Includes a mixed product containing ilmenite, leucoxene and rutile,
Source: ‘‘Minerals Yearbook'’ publlshed by the United States Bureau of Mines.
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TABLE 65. Consumption of Ferrotitanium in the Manufacture of Steel, 1954 -63

Year Tons Value Year Tons Value
$ $
171 50, 166 LOBY ....coceucemaiiny oo othn. St 252 84, 683
156 48, 074 418 207, 489
217 84,393 236 109,615
252 82, 258 123 178,613
210 76, 689 90 96, 000
TUNGSTEN

Tungsten concentrates were not produced in
1961. Mining of tungsten ores in British Columbia
ceased in 1958. Tungsten bearing deposits occur in
British Columbia, Yukon, North-west Territories,
Ontario and New Brunswick.

As an alloying metal in steel, tungsten (usually
as ferrotungsten, but sometimes as calcium tung-
state or scheelite concentrate) is used essentially
to impart hardness and toughness, which are main-
tained even when the steel is heated to a high tem-
perature. Almost 80 per cent of the consumption of
tungsten in the United States is used forthe produc-
tion of high-speed steels for cutting tools, in which
the tungsten content is 15 to 20 per cent. Minor
amounts of tungsten are used in steels for dies,
valves and valve seats for internal combustion an-

gines and for permanent magnets. Stellite, the best
known non-ferrous alloy, contains 10 to 15 per cent
tungsten with higher percentages of chromium and
cobalt. Tungsten carbide is widely used as an extra
hard cutting tool and is now being used as inserts
into detachable bits for rock-drilling. Pure tungsten
is used in lamp filaments, in radio tubes, contact
points, etc.

The E. & M. Journal price quotations for
tungsten ore in December 1963 were: Per short
ton unit of WO, concentrates of known good anal-
ysis, basis 65%: Foreign ore per stu of WO, nearby
arrival, c.i.f. U.S. ports duty extra: Wolfram $12.75
to $13.25 scheelite $12.75 to $13.25 U.S. mined
tungsten concentrate, $18 per stu f.o.b. milling
point, subject to peralties.

TABLE 66. Production (Commercial Shipments) of Tungsten Concentrate, 1954-63

Year Concentrate WO, content Value
pounds $
1954 . 3,237,748 2,170,633 5,795, 781
1955 . 3:,:265,:100 1,942,770 5, 508, 437
1956+.... 3,401,712 2,271,437 6, 351, 376
195T.... 2,994, 000 1,921, 483 5, 209206
1958 L E..-... 1, 022, 000 690, 976 1, 898, 455
1959-61 .... - - -
1962 oo 3, 580 1,611
NI e R 4 1,224,305 683, 814
TABLE 67. Imports of Tungsten Ores, from Countries of Supply, 1962 and 1963
1962 1963
Country
Pounds value Pounds Value
$ $

Borfugalis | o5 el I A e e T e 22, 000 9,084 - =
Balivia®........ S5 ok S.Cak W e Sl = Mope Lo, 191, 900 75,432 - -
KOLLR ..o 25 .. bt el Mo i b e Al )5 oo ol 80, 000 31, 239 443, 400 129, 814
Bern. ... 132, 800 60, 403 - —
China ( 51, 000 31, 050 - —
United.States .......... 60, 000 3,318 2,100 1,604
ATEERR et 1100, o e U Al M, R 2,316,600 613,874 200, 000 63, 139

g Ty I TR G TR B N S 2, 854, 300 838, 397 645, 500 194,577
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TABLE 68, World Production of Tungsten Ores, by Countries,! of Concentrates
Containing 60 per WO,
Country 1959 1960 1961 1962 1963
short tons
North America:
Lo T e R S U S S - - - 3 —
MERICER . . oo oo 138 203 193 88 36
United States (Shipments) ........occcovevviienrvverveecarens 3,649 7,325 8, 245 8,429 5,657
T o T o S Y KA I 3,787 7,528 8,438 8,520 5, 693
South America:
Argeniiaa . L [ W8 B R BT, 827 893 892 635 159
Bolivia (exports).. 2,671 2,370 3,104 2,798 2,513
BREZIll.......ccccoonomeee 2,302 1,867 1,361 1,368 612
Pert%e. &...} 542 538 428 435 572
D R L e o e e ma T NTt e s e frwac Sievaresararbsess 6, 342 3, 668 5,785 5, 236 3, 856
Europe:
Gyl T ST K g SOOI RSN 5 SN 152 243 3T 320 246
Finland..... 42 -_ 58 - -
France .. 959 758 806 757 72
HRly . . o 6 8 3 1 2
Portugal 2,478 8m215 3,274 2,754 1,784
Spain..... 854 1,030 1,192 7 162
Sweden . 268 &) (! 345 295 380
WISiS.R.2.. 9, 900 10, 500 11, 000 11,600 12, 100
United Kingdom, - - - - -
Mo Sl Evlial, s, . L ooi.io B e aes arerensnene 86 86 9 50 19
177171 [ S 14, 750 16, 100 17,000 16, 600 13,500
A
g e . LS s S 1, 269 1,041 1,102 882 827
China?’. ».. = 22,500 24,900 24,900 24,900 24,900
Hong Kong .. 47 39 20 18 g9
Indig,........5. il 3 11 12 6
JETEDS.. b g 1,194 1,082 1, 033 1,160 856
Korea: North?. 4,400 5,500 5,500 4,400 4,400
Republic of . 3,760 6,321 8,107 8,219 6,092
Malaysia 24 46 41 11 8
U oG i B S ECN 1. S 553 487 568 471 228
Tl o, e ek AR S R T S 33,750 39,400 41,300 40, 100 37,300
Africa:
Congo, Republic of the (Léopoldville)* ................ 1,038 634 595 406 223
Rhodesia (formerly Southern) ................... L 36 11 o8 24 3
W ATTHRIIE ot e, s e v o 171 504 734 165 14
South Africa, Republic of .. 42 3 30 28 9
South-West Africa’................ 2 154 190 171 239
Tanganyika (exports) - - - - -
Uganda (exports)...... 14 84 243 105 -
United Arab Republic - - 91 - -
lotalSi%. 5ol o b s o b B 1,303 1,424 1,938 899 488
1,218 2,075 2,866 1,946 1,793
11 10 6 10 6
1,229 2,085 2,872 1, 956 1,799
World totals (estimate) .......cccccoeveranren, 61, 200 72, 200 77,300 73, 300 64, 600

t This table incorporates some revisions, Data do not add exactly to totals shown because of rounding where esti-

muted figures are included in the detail.
1 Estimate,
* Including WO, in tin-tungsten concentrates.

Source: ‘“Minerals Yearbook’* published by the United States Bureau of Mines.
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URANIUM

In 1963 the output of uranium precipitates from
the mines in Ontario were valued at $102,951,146
The Beaverlodge area in Saskatchewan shipped
$33,957,973 worth of U,O,. The mines in the North-
west Territories ceased production in 1960.

Detailed technical data on the uranium industry

issued by the Department of Mines and Technical
Surveys, Ottawa.

The data for 1941-53 are restricted. The fig-
ures for 1954 and 1955 are the value of the products
of the refinery at Port Hope, Ontario. The value of
the U,0,contained in the precipitates or concentrates

appears in ‘‘Uranium in Canads. 1960’ Review 26 shipped from the mines is shown in 1956 -63.
TABLE 69. Producers’ Shipments! of Uranium, Radium, etc., 1941-63
Year U,0 Value Year U0, Value
pounds $ pounds $
o |BI959: 4. 2. 8. .o b D 0 L A 31,784,189 | 331, 143, 043
26318052, (MBERL:. & . ul. 5 $Ik & ol 25,495,369 | 269,938, 192
26,031,604 19, 281,465 | 195,691,624
4,581,060 45,732, 145 16,859,169 | 158, 183,669
13,271,414 136, 304,364 12,770,421 | 102,951, 146
26,805, 232 | 279, 538,471
! Compilation method is shown in text above.
TABLE 70. World Production of Uranium Oxide U,0,, by Countries!'?:?
Country 1959 1960 1961 1962 1963
short tons?
North America:
Cliotiiry B T S SR S e W % 15,892 12,748 9,641 8,430 8, 141
MRIESHRSERECS .. ... ..o et L T e 16, 4204 17,7604 17,3994 17,010 14, 218
South America:
Pcenbinas ... uh W0 o MR AT RN W sl 13 7/ 5 4 11
Europe:
1E il o e | SR | T I U S - 40 20 — -
950 1,379 2,078 2,061 2,021
- 60 55 55 55
10 10 10 10 10
Africa:
Congo, Republic of the (Léopoldville) ................ 2,300 1,200 - - -
Rhodesia and Nyasaland, Federation of .. 38 - — - -
South Africa, Republic of 6,445 6,409 5,468 5,024 4,532
Oceania:
Australl! & .. me oo B8 L . 8 S LS 1, 100 1,300 1,600 1, 400 1, 200
World totals (estimate)'s? ............cccocvviiennnne. 43, 350 41, 130 36,490 34, 600 30, 200

! In addition to the countries listed, uranium is also known to have been produced in Colombia, India, Italy, Japan,
West Germany and Portugal, but production data are not available. An estimate for these countries has been included in

the world total.

? Uranium is also believed to be produced in Czechoslovakia, East Germany, Hungary and U.S.S.R. but production
data are not available; for these countries no estimate has been included in the world total, Extimates of production for

these countries range from 10,000 to 20,000 tons per year,

3 This table incorporates some revisions, Data do not add to exact total shown because of rounding where estimated

figures are included in the detail,

4 Data represent deliveries to A,E.C. Includes uranium production from phosphate rock in eastern United States.

5 Estimate.
¢ Malagasy and Gabon included with France,

Source: ‘‘Minerals Yearbook’ published by the United States Bureau of Mines.



THE MISCELLANEOUS METAL MINING INDUSTRY F -39
TABLE 71. Exports of Uranium QOres and Concentrates, 1961 -63
Destination 1961 1962 1963

dollars
TE SR ISR et My o e b bl R e 18, 255, 934 16, 597, 910 40, 509, 263
Ay SR el Il - e 1O S SRR e L S 512, 658 206, 032 —
i Ttk .. o Rl B - . s sl sl gl o5 o 54 ¥ s 0 oS00 o o B oo o 39,733 39, 689 130, 000
e T, N = e 8 SN S 173,914,072 149, 165, 248 96, 879, 093
e R B e ST NS et L R o i BHAE . ety S - - 13, 025
VLT - W gl B L W SOOI e, (e SO 192,722, 397 166, 008, 879 137, 531, 381

VANADIUM

Some of the magnetites of the Rainy River dis-
trict 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 world occurrences of vanadium
are in Arizona, Colorado and Utah in the United
States; Minasragra in Peru; Broken Hill in Northern
Rhodesia; and Grootfontein district in South West
Africa.

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

form of ammonia meta-vanadate as a catalyst in the
manufacture of sulphuric acid, and in the non-
ferrous, glass, ceramic and colour industries.

The United States Bureau of Mines reports that
vanadium has been and is now being obtained by
some countries from other than vanadium ores, in-
cluding petroleum, bauxite, phosphate rock and
titaniferous magnetites.

Vanadium ore was quoted December, 1963 at
31 cents per pound, (V,0, content) f.o.b. shipping
point, by ‘“‘E & M J Metal and Mineral Markets"’
New York. Vanadium metal was quoted at $3.45
per pound.

TABLE 72. World Production of Vanadium in Ores and Concentrates

Country 1959 1960 1961 1962 1963
short tons!
North America:
United States (recoverable vanadium) ............. 3, 719 4,971 5,343 Szl 3. 853
South America:
il e W T O v R O A 4 3 4 9 6
Europe:
TR RTINS | 0, evesodbasioe so s bo Bimnadananas 556 625 701 629 771
Africa:
INTTOE e g, o ORI S LR Sr Lt S S 3 - - - -
South Africa, Republic ot 320 656 1,423 1, 393 1, 391
South-west Africa (recoverable vanadium) ... . 719 838 150145 1.019 1,134
ZEETT T et R i O SO - 146 112 3 -
world totals (estimate)® ... 5,321 7, 236 8,728 8, 264 7. 155

! This table incorporates some revisions.
? Data not available.
' Estimate.

Source: ¢ ‘Minerals Yearbook'' published by the United States Bureau of Mines.
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ZIRCONIUM

Zirconium ores are not mined in Canada. The
Dominion Magnesium Limited, Haley, Ontario, pro-
duced zirconium from imported raw materials.

Zirconium is important in certain steel making,
ordinarily being added in the form of zirconium-
ferrosilicon alloy; its function is that of a powerful
deoxidizer, degasifier and grain refiner; zirconium-

treated steel being particularly suitable for tools
subject to violent stresses, such as stock drills.

Prices quoted in December, 1963 were: zircon
ore, 65 per cent ZrO,, $48 to $50 per long ton, at
Atlantic seaboard; zirconium sponge, $5 to $10 per
pound for commercial grade.

TABLE 73. World Production of Zirconium Ores and Concentrates, by Countries?

Country 1959 1960 1961 1962 1963
short tons
B tralial =0 A S, 1 R BL SNy o B LR 125, 834 114, 645 152, 836 149,904 205,970
BEAZEIRH. . 3. ... 058 .o B i oo DI e iaeens 10, 846 6,358 7,405 2,642 392
L ey T e e N SRR N A 10 108 108 i 4
MaleeASPRREDIblIC ... k.. .o i e S B e 50 375 353 390 428
Wi e eSS SRR T SO SRR AT 130 63 63% 6% 227
LAl BET SO I  R oy o b M 1, 250 1,968 833 545¢ 886
SepeEally 1 e W T S B R S B 9,551 11,408 5,939 2,575 3,383
South: Afrifia; REPUDLCIOf s..i.ctiiiicoiciitimcany oivosasats mns 5,024 7,366 7,607 7,581 2,648
UnitedsAnab RepublHeKHEEYDEY . 5. ..ot oo 0 65 408 105 188 44
UnitedlSiatest L. . FWITOT0N M A k. e L) SR g P k! ¢ 2

1 This table incorporates some revisions.
? Chiefly baddeleyite,

3 Estimate,

4 Data not available.

3 Exports.,

8 U.S. Imports.

7 Figure withheld to avoid disclosing individual company confidential data.

Source: ‘‘Minerals Yearbook'' published by the United States Bureau of Mines.
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List of Operators of Miscellaneous Metal Mines, 1963

smane of firm and product

Head office address

Location of mine or plant

Aluminum:
Aluminium Company of Canada Limited ...............c....ccv.e.

Canadian British Aluminum Co. Ltd.

Antimony:
Consolidated Mining & Smelting Company of Canada Ltd.

Barium:
Dominion Magnesium Ltd.

Beryl:

Canadian Beryllium Mines & Alloys Ltd." ..
Dalhart Beryllium Mines & Metals Corp.*
Gill Mining Corp.!

Bismuth:

EobalthRefinery Ltd. ol Bl
Consolidated Mining & Smelting Company of Canada Ltd.
Gaspé Copper Mines Ltd. . -
Malybdenite Corp. of Canada Ltd.4"

Cadmium:

East Suflivan Mines Ltd. ......
Solbec Copper Mines Ltd.
Sullico Mines Ltd. ... ...
Hudson Bay Mining & Smelting Co. Ltd.
Canadian Exploration Ltd. ...
Consolldated Mlning & Smelti
Highland Beli Ltd
Howe Sound Company, Britannia Divislon .
Mastodon Highland Bell Mines Ltd.
New Cronin Babine Mines Ltd.
Rabbit Paw .

lReeves Macdonald Mines Ltd
sheep Creek Gold Mines Ltd,
United Keno Hill Mines Ltd. ...

a

Calcium:
Dominion Magnesium Ltd.

Cerium:
Atlln-Ruffner Mines ( B.C.) Ltd.!

Chromite:

Colonial Chrome Co. Ltd.! ...
Gunnar Gold Mines Ltd.!
Strannar Mines Ltd.? ..

Columbium, Tantalum:

Coulee Lead & Zinc Mines Ltd.?
Headway Red Lake Gold Mines Ltd.!
Main Oka Mining Caorp.! .

Manoka Minning & Smelunz ‘Co. Ltd.
Columbium Mining Products Ltd.**
General Managers Inc.%*
Quebec Columbium Ltd. %4 .
St. Lawrence Columbium & Metals Corp.
Nova Beaucage Mines Ltd.

Germanium:
Taiga Mines Lid.!

Indium;
Consolidated Mining & Smelting Company of Canada Ltd.

Manganese:

Magnesium:
Dominion Magnesium Ltd.

Mercury:
ihalorne.MinEsital W S 4 W e e
«;onsolidated Mining & Smelting Company of Canada Ltd.!

See footnotes at end of list.

1700 Sun Life Building, Montreal, Quebec

Baie Comeau, Quebec

215 St. James 5t., Montreal, Quebec

Haley, Ontario

100 Adelaide St. W., Toronto, Ontario ...
217 Bay St., Toronto, Ontarlo
4352 Beaubien Est., Montreal, Quebec

Cobalt, Ontario ...
215 St. James St., Montreal, Quebec
44 King St. W., Toronto, Ontario .......
59 St. James St. W., Montreal, Quebec ...

1403 Alfred Bldg., Montreal, Quebec
507 Place d' Armes, Montreal, Quebec |
507 Place d’Armes, Montreal, Quebec ..
500 Royal Bank Bldg., Winnlpeg, Manitoba
Royal Bank Bidg., Vancouver B.C.
215 St. James St., Montreal, Quebec
789 W. Pender St., Vancouver, B.C. ..
500 Fith Ave., New York 36, U.S.A. ..
1200 West Pender St., Vancouver, B.C.
844 W. Hastings St., Vancouver, B.C.
New Denver, British Columbia ...
413 Granville 8t., Vancouver, B.C. . o
413 Granville St., Vancouver, British Columbia ..
85 Richmond St. W., Toronto, Ontario

67 Yonge St. Toronto, Ontarjo

510 W. Hastings St., Vancouver, British Columbia

420 Lexington Ave., New York, N.Y., U.S.A.
80 King St., Toronto, Ontario ...
25 Adeiaide St, W., Toronto, Ont.

55 Yonge St., Toronto, Ontario
55 Yonge St., Toronto, Ontario .....
159, Ouest, rue Craig, Montrail, Quebec
44 King, 8t. W., Toronto, Ontario .....
55 Yonge St., Toronto, Ontario ...
159 Ouest, rue Craig, Montreal, Quebec
630 Dorchester Blvd., Montreal, Quebec
159 Ouest, rue Craig, Montreal, Quebec
170 Regina St. North Bay Ontario

837 W. Hastings St., Vancouver, B.C.

215 8t. James St., Montreal, Quebec ..............

620 Cathcart St., Montreal, Quebec ...
357 Bay St., Toronto, Ontario

67 Yonge St., Toronto, Ontario ... ...

555 Burrard St., Vancouver, British Columbia ..
215 St. James St., Montreal, Quebec ...

Arvida, Quebec; Shawinigan Falls,
Quebec; lle Maligne, Quebec;
Beauharnois, Quebec; Kitimat,
British Columbia

Baie Comeau, Quebec

Trall, British Columbia

Haley, Ontario

Renfrew County; Ontario
Dalhart, Manitoba
Temiscamingue, Quebec

Cobalt, Ontario

Trail, British Columbia
Murdockville, Quebec
LaCorne Twp, Quebec

Bourlamaque, Quebec
Stratford Twp. Quebec

Val d* Or, Quebec

Flin Flon, Manitoba

Salmo, British Columbia
Trail, British Columbia
Greenwood, British Coiumbia
Britannia Beach, British Columbia
Revelstoke, British Columbia
Smithers, British Columbia
New Denver, British Columbia
Remac, British Columbia
Zincton, British Columbia
Elsa, Yukon

Haley, Ontario

Parry Sound, Ontario

Black Lake, Quebec
Bird River, Manitoba
Lac du Bonnet, Manitoba

Oka, Quebec

Oka, Quebec

Oka, Quebec

Oka, Quebec

Oka, Quebec

Oka, Quebec

L' Annonciation, Quebec
Oka, Quebec

Nipissing, Ontario

Powell River, B.C.

Trail, British Columbia

Woodstock, New Brunswick
Nastapoka Isiands, N.W.T.

Haley, Ontario

Omineca district, British Columbia
Pinchi Lake, British Columbia
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List of Operators of Miscellaneous Metal Mines, 1963 — Continued
Name of firm and product Head office address Location of mine or piant
Mol ybdenum:

Anglo-American Molybdenite Mlmng Corp. 2
Copperstream-Frontenac Mines Ltd.! .
Gaspé Copper Mines Ltd. ...
Molybdenite Corp. of Can. Ltd.*
Portneuf Mineral Corp.?* .. .. . .
Preissac Mob'bdemte ‘Mines Ltd. 34
Provincial Molybdenum Corp. Ltd,?
Nortoba Mines Ltd.?
Endako Mines Ltd. 2% |
Gem Explorations Ltd. 2
Huestis Molybdenum Ccorp Lid. 294
Noranda Mines Ltd.
Torwest Resources Ltd LR

Selenium-Tellurium:

Canadian Copper Refiners Ltd.
International Nickel Co. of Canada Ltd.

Thallium:
Hudson Bay Mining & Smelting Co. Ltd.? ...

Thorium:
Dominion Magnesium Ltd. ..o
Rio Tinto-Dow Ltd.*

Tin:

Consolidated Mining & Smelting Company of Canada Ltd.
Mount Pleasant Mlnes Ltd.?* | .

Titanium ore:
Bersimis Mining Co.%*
Continental Titanium Corp.* ...
Laurentian Titanium Mines Ltd.
Les Mineraux Laurentiens Ltd.! .
Quebec Iron and Titanium Corp.* .
Saguenay Exploration & Mining Inc.

Tungsten concentrates:

Burnt Hiil Tunesten and Metallurgical Ltd. X
Piermond Mining Co. Ltd.}

Canadian Exploration Ltd,?
Consohdated Mining & Smelting Company of Can
Taylor, F.}
Canada Tungsten Mining Corp. Ltd.* ..

Uranium:

New Brunswick:

Aumacho River Mines Ltd.} ... ...
New Brunswick Uranium Metals & Mining Ltd.? .

Quebec:

Calumet Uranium Mines Ltd.* . ..
Consolidated Mogul Mines Ltd.i
Marlowe Mines Ltd.!
Molybdenum Corp. of Americal
Quebec North Mines Ltd.* . .
Scandia Mining & Exploration Ltd.

Ontario:

Canadian Dyno Mmes atdEs ..
Denison Mines Ltd.* |
Duvex Oil & Mines Ltd.! ..
Faraday Uranium Mines Ltd.}
Lexindin Gold Mines Ltd.* ...

Macassa Gold Mines Ltd. (Bxcrort Dlvi.slon)'
Milliken Lake Uranium Mines Ltd.
Northspan Uranium Mines Ltd.%*
Pardee Amalgamated Mmes l..td ¢ id
Pronto Uranium Mines Ltd.»* .
Preston Mines Ltd.?
Rio Algom Mines Ltd.® .
Stanrock Uranium Mines
Zenmac Metal Mines® ..

See footnotes at end of list.

Box 577 Val D’ Or, Quebec
266 Notre Dame Quest, Montreal, Quebec
44 King St. W,, Toronto, Ontario
485 rue McGill, Montreal, Quebec ...
437 St. James St. W,, Montreal, Quebec
485 McGill St., Montreal, Quebec
132 Main St., Maniwaki, Quebec
199 Bay St., Toronto, Ontario ...
1030 Georgia St,, Vancouver 5, B.C
1272 W. Pender St, Vancouver, B.C.
402 W. Pender St., Vancouver, B.C
1050 Davie St., Vancouver B. C.
404- 409 Gravelle St., Vancouver, B.C.

1600 Royal Bank Building, Toronto, Ontario ........
Copper Clilf, Ontario

500 Royal Bank Building, Winnipeg, Manitoba

67 Yonge St., Toronto, Ontario
Box 190, Elliot Lake, Ontario ...

215 St. James St., Montreal, Quebec ...
30 The Driveway, Ottawa, Ontario

16 Blvd. des Capucins, Quebec
5165 Sherbrooke St. W., Montreal, Quebec .
4462 St. Denis St., Montreal, Quebec .
St. Joseph de Beauce, Quebec ...
Box 40, Sorel, Quebec ..........

753 avenue Wilder, Outremont 8, Quebec ...

510 McGill 8t., Montreal, Quebec .
12323 rue Notre Dame des Anges, Montrenl
Royal Bank Bldg., Vancouver, B.C. ...

Trail, British Columma
Mayo, Yukon ...
12 Richmond St. E., Toronto, Ontario

25 Adelaide St, W., Toronto, Ontario
80 Richmond St. W., Toronto, Ontario ..

159 Ouest, rue Craig, Montreal _,

25 Adelaide St. W., Toronto, ontario .
2157 Mackay St., Montreal .............
500 Fith Ave,, New York, U.S.A. .
2144 Mackay St., Montreal ... .........

245 Beaconsfield Blvd,, Beaconsfield, Que.

25 Adelaide St. W., Toronto
4 King St. W., Toronto ...
67 Yonge St., Toronto ...
100 Adelaide St, W., Toronto
25 Adelaide St. W., Toronto .
85 Richmond St. W., Toronto ......
335 Bay St., Toronto ..,
335 Bay St., Toronto ...
111 Richmond St., Toron
335 Bay St., Toronto .
335 Bay St., Toronto .
., Toronto ...

Preissac Twp., Quebec
Frontenac County, Quebec
Murdochville, Quebec

La Corne, Quebec
Portneuf, Quebec
Preissac, Quebec
Kinsington Twp., Quebec
Sturgeon River, Ontario
Omineca, British Columbia
New Westminster, B.C.
Cariboo area, B.C.

Boss Mounta.ln BiCS
Endako, B.C.

Montreal East, Quebec
Copper Cliff, Ontario

Flin Flon, Manitoba

Haley, Ontarlo
Elliot Lake, Ontario

Trail, British Columbia
St. Andrews. New Brunswick

Saguenay Co., Quebua

St. Urbain Co., Quetes
Wexford Twp,, Quebuc

St. Urbain Co., Quehen
Parker Twp., Sorel, Queti:
Jonquiére, Quebec

Gross Creek, New Brunswick
Risborough, Quebec

Salmo, British Columbia
Kimberley, British Columbia
Dublln Guich, Yukon

Flat River, Northwest Territories

Aumachd River, New Brunswick
Harvey, New Brunswick

Isle Caiumet
Figuery Twp.
Pied des Monts
Oka. Quebec
Arrache Co.
Mattagami

Cardiff Twp.
Quirke Lake
Blind River
Bancroft
Blind River
Bancroft
Blind River
Eiliot Lake
Blind River
Long Twp.
Elliot Lake
Elliot Lake.
Elllot Lake
Blind River

Quirke [.ake



THE MISCELLANEQUS METAL MINING INDUSTRY

List of Operators of Miscellaneous Metal Mines, 1963 — Concluded

taume of firm and product

Head office address

Location of mine or plant

Uranium — Concluded:

Saskatchewan:

Black Bay Usadium Wed.** .0 . ... 0lli......cok .l
Baska Uranium Mines Ltd.}
Cayzor Athabaska Mines Ltd.}
Eldorado Mining & Refining Ltd.* .
Gaitwin Explorations Ltd.?
Gulch Mines Ltd.!
Gunpar Mines Ltd,*
Iso Mines Ltd.! ...
Joburke Goid Mines?!
Lavant Mines Ltd.!
Lorado Uranium Mines Ltd.1
National Explorations Ltd.! 5
Nisto Mines Ltd.? ... ...... L
Pitch Ore Uranium Mines Ltd.Y i
Radiore Uranium Mines Ltd.%% |
Rix Athabaska Uranium Mines Ltd.i

British Columbia:

Quebec Metallurgical Industries Litd.? .,
Rexspar Uranium & Metals Mining Co. L

Northwest Tetritories:

Consolidated Northland Mines Ltd.! |
Eldorado Mining & Refining Ltd."

RUAYIORKEMIne s B =8 e L e it B iy ;

Zirconium:
Dominjon Magnesium Ltd.

Imperial Bank Bldg., Edmonton, Alta. .
2,108 Montagne 8t., Regina, Sask, ..
T3 Adelaide St. W,, Toronto, Ontario .
Box 379 Ottawa, Ontario ...
25 Adeiaide St, W., Toronto, "Ontario b
217 Bay St., Toronto, Ontario ...,
25 Adelaide St. W, Toronto. Onta!
100 Adelaide St. W., Toronto, Ontario’
357 Bay St,, Toronto, Ontario ....
627 Bay St., Toronto. Ontario ...
25 Adelalde St. W., Toronto, Ontario
789 W, Pender 8t., Vancouver BECer 3
532 Burrard St,, Vancouver, British Columbmr
200 Bay St., Toronto Ontario ...

25 Adelalde &t. W., Toronto, Ontario .
335 Bay St., Toronto Ontarlo

88 Metcalfe 8t,, Ottawa, Ontario ...
170 Bay 8t., Toronto, Ontario

25 Adelaide St. W,, Toronto, Ontario .,
Box 379, Ottawa, Ontario

25 Adelaide St. W., Toronto, Ontario .,..............

67 Yonge St., Toronto, Ontario .........cccomeneeee.

Athabaska
Beaverlodge
Uranium City
Beaverlodge
Milliken Lake
Uranium City
Athabaska
Athabaska
Beaveriodge
Beaverlodge
Uranium City
Athabaska
Black Lake
Beaveriodge
Uranium City
Uranium

Golden
Birch Island

Marian River

Port Radium, N.W.T.; Port Hope,
Ontario

Sherman Lake

Haley, Ontario

* Holds dormant property.
‘ Active but not producing.
* Amalgamated with Rio Algom Mines Ltd.

‘ Firms in this group refer to operators classified as estabiishments in Other Metal Mines, S,I.C.-058,
* Firms in this group refer to operators classified as establishments in Uranium Mines, 057 in accordance with the new S.I.C.

Note: Many of the metals listed above are by-products of firms classified to the Smelting and Refining industry. Columbium, molybdenum and
tungsten mines are classified to 5.1.C.-059 and uranium mines to S8.1.C. -057.
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