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Foreword

The name Canadian Minerals Yearbook is a new designation for
the annual volume formerly called The Canadian Mineral Industry.
Content is essentially the same, covering economic-engineering-
resources developments in the Canadian mineral industry during
the year concemned. As for the former volumes, the Yearbook
consists of a number of individual mineral review chapters issued
separately and in advance of the Yearbook itself.

Most of the statistics on Canadian production, trade and consump-
tion are those collected for the Department by the Dominion
Bureau of Statistics and are final unless otherwise indicated.
Specific data for companies were obtained directly from company
officials or from corporate annual reports. Market quotations are
mainly from standard marketing reports issued in Montreal,
London or New York.

The Department of Mines and Technical Surveys is indebted to
all who contributed information, in particular to mine operators,
oil and gas producers and others connected with the industry.

W. Keith Buck,
Chief,
February 1965, Mineral Resources Division.
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GENERAL REVIEW

A review of the mineral economy*

This summary of the Canadian mineral industry in 1963 has been prepared to
introduce and to supplement the mineral industry review series consisting of
58 mineral commodities. The summary is in two parts: the first consisting of
descriptive analyses of the year’s developments and the other of statistical
analyses set out in 59 tables. An introductory section in the first part provides
a brief survey of the industry’s progress and problems. This is followed by a
summary of highlights for each of the principal mineral commodities and by an
appraisal of developments in mining technology. Finally, an analysis is made of
trends in 11 sectors of the industry, by referring to the statistical tables in the
second part. Information is included throughout the summary to relate progress
in the mineral industry to the Canadian economy as a whole.

PROGRESS AND PROBLEMS

Production value of the Canadian mineral industry reached $3,052 million in 1963,
an all time high. Before reviewing the events of the year, brief reference is made
to some historical landmarks in order to give perspective to the industry’s
current status and progress. Canadian mineral production was first recorded for
the year 1886 and in 1900 the value of output reached $64.4 million. As the
industry developed, production rose and in 1940 the output value was $529.8
million. There was little change during the war period but a fairly rapid increase
in the immediate postwar years to about one billion dollars in 1950. Since then
the industry has tripled its output. It is of interest to note that the average
annual increase in production value up to 1940 was $10 million. Since the Second

*By the Mineral Resources Division.




World War the average annual gain has been $140 million. This is a measure
of the rapid expansion that has taken place in the postwar period.

Behind these production statistics there are many important mineral develop-
ments from which today’s large diverse industry has been built, To name a few, there
were the coal and iron and steel developments in the Maritime provinces prior
to 1850, and the discovery of oil in Ontario in 1858. During the 1850’sthere
were widespread gold discoveries in British Columbia, In 1877, the Eastern
Township area in Quebec was the scene of major asbestos discoveries that
established Canada as the wotld’s leading asbestos producer. In 1883 nickel
was discovered in the now world famous Sudbury district. Throughout the 1880’s
and 1890’s there were important gold and base metal discoveries and mine making
projects in British Columbia, and exploration moved northward with the discovery
of gold in the Yukon in 1898, The next famous landmark in Canadian mining
was Cobalt, where a rich silver discovery was made in 1903. This led to the
Porcupine and Kirkland Lake gold discoveries, with production commencing in
1912; that same year, natural gas was discovered in the Turner Valley field of
Alberta, The Yukon silver-lead deposits at Keno Hill were first developed in
1919. The year 1921 marked the commencement of the Noranda mining operation
in northwestern Quebec. Each of these discoveries was a forerunner of many
others and, while the degree of activity in exploration and mine developments
has varied from decade to decade, there have been many important discoveries
in every period of Canadian history.

The postwar period has been the most productive in the history of the Canadian
mineral industry, By the early 1950’s the oil developments of western Canada
and the iron ore developments of Quebec-Labrador were underway. These mineral
developments have had a profound effect on the entire Canadian economy. By
the mid-1950’s Canada was established as one of the world’s leading sources
or uranium. At this time, there were other important mineral exploration actitities
including copper discoveries in Gaspé, northern Quebec and northern Ontario;
lead-zinc discoveries in New Brunswick; and asbestos in northern British
Columbia, The latter part of the decade was marked by such major accomplish-
ments as the opening of the Thompson nickel mine in northern Manitoba, the
commencement of potash development in Saskatchewan and the start of large-
scale natural gas production in Alberta and British Columbia. In the 1960’s these
and many other mineral resoutce projects have moved ahead. In addition there
has been renewed interest in the Athabasca oil sands, and production plans
have been completed for such new metal mining projects as the Pine Point
lead-zinc operation on the south shore of Great Slave Lake. Thus the industry
of today is the product of numerous resource developments, some of which are of
first importance in the world mineral economy.

Having reached the status of a major Canadian industry and a leader in the
world mineral economy, the mineral industry depends more and more for its
growth and prosperity on favourable national and international trends. Progress
in resource development, production and in marketing is closely related and
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General Review

responsive to supply and demand forces of national and international origin.
Because of its large size and strong degree of export orientation, the industry
must be viewed in the final analysis as a part of the international mineral eco-
nomy. As a consequence of its important international position, the Canadian
mineral industry finds its most serious obstacle to future growth in trade res-
trictions, Trade problems arise not only from normal changes in supply and
demand trends but also from resource development and marketing policies
based on various forms of restrictive nationalism including tariffs, quotas and
subsidies, The close relation between trade progress and the economics of
exploration, production, processing and transportation requires examination of
all phases of the industry, includingrelated labour, finance and taxation matters,
in any assessment of the industry’s progress. Consequently this General Review
has been designed to provide the basic information for industry assessments as
well as a summary of progress for 1963,

Resource Development and Preduction

An indication of the extent of mineral industry activity in 1963 can be obtained
by merely listing some of the principal projects that were underway across the
country, In Newfoundland a new asbestos property came into production at Baie
Verte, involving a capital expenditure of $25 million, In the Quebec-Labrador
iron ore industry the emphasis was on the installation of facilities for pelletizing
iron ore to upgrade it prior to shipment, A large increase in capacity resulted from
the completion of one plant in Labrador, Newfoundland. Another large increase
will occur in 1965 with the completion of a pellet plant at Pointe Noire, Quebec.
In New Brunswick a large lead-zinc mine in the Bathurst area was prepared
for production commencing in 1964 at a daily output of 3,000 tons, and construc-
tion of a lead-zinc smelter complex was started at Balladune Point, on the
north shore of the Bay of Chaleur. In Quebec three new zinc-copper mines
came into production in the Matagami Lake area of the northwestern section of
the province. Associated with these mine developments, a new zinc refinery,
the first in eastern Canada, was completed at Valleyfield near Montreal, Explora-
tion for base metals continued at a high level in northwestern Quebec and a
number of properties were being prepared for production. The province’s first
nickel mine operated at capacity during the year. Resource development of
molybdenum continued, particulatly in the Preissac Township near Cadillac,

In Ontario, plans were made to develop an asbestos occurrence 40 miles south-
west of Timmins. A new cold-rolling mill to produce 25,000 tons of aluminum
sheet annually was brought into production at Kingston. The high silver price
heightened interest in former silver producing properties in the Cobalt-Gowganda
area, In Manitoba, exploration and development of mining properties was active
in the Snow Lake area, east of Flin Flon. In Saskatchewan, Canada’s initial
potash operation near Esterhazy operated successfully in its first full year of
production and preparations were made for other potash mining operations near
Regina and Saskatoon. There was a tevival of interest in oil exploration in the
southeastern portion of the province. In Alberta oil and gas exploration proceeded
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actively in the northwestern part of the province while sulphur production,
which is derived from natural gas processing operations throughout the western
part of the province, increased by 20 per cent. Active development of the
Athabasca oil sands continued and approval was given for the construction of
a 45,000-barrel-a-day plant to process the oil sands,

In British Columbia active exploration for natural gas continued in the Peace
River district, The iron ore industry achieved record production, with output
from the province’s five mines reaching almost two million tons. As in Ontario,
the favourable price of silver served as a spur to exploration for new silver
deposits in British Columbia and in Yukon Territory. Appraisals of a large iron
ore occurrence in the Snake River area in the Yukon neared completion, In the
Northwest Territories good progress was made on the construction of a 432-mile
railroad to the large high-grade lead and zinc deposits at Pine Point on the south
shore of Great Slave Lake, Mine development continued in preparation for produc-
tion in 1966 which will provide initially for an output of 215,000 tons of lead
and zinc concentrates a year. These and many other developments marked 1963 as
one of the most active periods in recent years in mineral recource development,

The production value increase of 7 per cent was not as great as the gain in
1962 but above that of the two previous years. Table 1 shows that metallic
mineral production rose only very slightly with the comparatively large increase
for iron ore being counterbalanced by declines in the value of nickel and uranium
while other metals remained at about their 1962 levels. Industrial minerals,
including nonmetals and structural materials, rose almost 10% per cent. The
largest increase was in the fuels sector, with the value of output being up by
about 16 per cent,

Markets

The state of the market for minerals and the near-term prospects for growth have
a dominant effect on exploration and resource development, and set limits to
actual output. Because of its strong export orientation, the Canadian mineral
industry is particularly sensitive to changing conditions in export markets.
Some minerals and products are marketed in large part outside the country while
the industry, as a whole, relies on exports as an outlet for about 60 per cent of
its output. The generally buoyant economy throughout the world in 1963 created
an increased demand for minerals, and Canada benefited at least in some measure
from this favourable state of the international mineral market. Of particular
importance to Canada was the condition of rising mineral demand in the United
States, Britain and Japan; exports to these markets increased whereas exports
to the European Economic Community (EEC) suffered some decline. Buoyant
economic conditions in the United States led to a rising demand for durable
goods and this, in turn, to increased iron and steel and nonferrous metal require-
ments. This situation provided an opportunity for increased exports of iron ore
and aluminum to the United States but there was a decline in exports of most
nonferrous metals because of other factors, related to stockpile disposal and
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non-tariff restrictions to trade. Improved economic conditions in Britain gave
rise to a favourable market situations for steel and nonferrous metals and Canada
was able to participate in its expanding mineral markets, The same can be said
for Japan, but in the EEC countries there were more losses than gains for
Canadian minerals because of increasing competition from other sources and in
increasing tariff barrier,

Many other factors affected marketing in 1963. Excess supplies of copper and
nickel in 1962 had led to production curtailments throughout the World. Con-
sequently, the buoyant demand in mineral markets did not call for increased
production during the first half of 1963 because of surpluses of these and other
metals such as aluminum. It was not until the second half of the year that
producers’ stocks in North American markets were sufficiently drawn down to
permit a step-up in production, Increasing economic activity at home and abroad
also began to favour increased sales of industrial minerals and construction
materials. In this mineral sector, world markets began to open up rapidly for
Canada’s recently developed sulphur resources and for its new potash industry,
A surplus stock situation in sulphur made possible a 70 per cent increase in
exports while production was being increased by 20 per cent.

Underlying special marketing conditions which develop from time to time, some
very important factors exert a continuing impact on the marketing of Canadian
minerals, The proximity of the large United States market and close corporate
ties of suppliers and consumers favour the United States as a marketing area
of first importance. On the other hand, longer shipping distances to overseas
markets, lack of corporate ties between Canadian producers and foreign con-
sumers, and the increasing availability of mineral supplies from developing
countries in Africa, South America and southeastern Asia are factors which
tend to inhibit Canada’s mineral exports to other important markets of the world.

Changes in markets for the major metals and for all minerals as a group for
selected years since 1950 are shown in the accompanying table of exports in
raw and semiprocessed forms,

World marketing forces cause changes in the relative importance of Canada’s
mineral marketing areas throughout the world; they also bring about changes in
the relative importance of leading mineral exports. In recent years iron ore and
the fuels have been contributing an increasing proportion to the total value of
mineral exports; uranium rose rapidly in the late 1950’s and is now declining;
and some of the nonferrous metals have also been accounting for somewhat
smaller shares in total exports than a decade ago. The percentages of the
leading minerals in total mineral exports in 1963 comparted with 1962 were as
follows: nickel - 16.1 and 16.7 per cent; fuels (crude oil and natural gas) - 15.9
and 16.3 per cent; aluminum - 15.3 and 14.9 per cent; iron ore - 13.5 and 11.4 per
cent; copper 10.3 and 10.5 per cent; asbestos - 6.9 and 7.0 per cent; uranium -
6.8 and 8.6 per cent; and lead and zinc combined - 4.2 and 4.4 per cent. Seven
metals, asbestos, and the fuels accounted for 90 per cent of all mineral exports,
the same percentage as in 1962.




Competition in international mineral markets remains keen and Canadian mineral
producers had to meet a number of problems in 1963 and be prepared to take
advantage of market growth opportunities affecting individual mineral com-
modities, Nickel producers were not able to increase production in line with
rising demand in foreign markets because of large stocks and inventory liquida-
tion, particularly in the United States; in fact Falconbridge had to cut back its
production in the Sudbury area as International Nickel had done in 1962. Reduced
nickel output restricted copper production growth in the Sudbury area which had

Distinations of Major Canadian Metals and Minerals

(as percentages of export total of each)

Lead Al
Iron and Mineral
Ore Aluminum Copper Nickel Zinc Exports

United States 1950 93 48 48 72 72 64.6
1955 80 39 49 68 60 61,1

1960 66 20 37 34 48 52.3

1961 68 26 25 45 48 53.8

1962 81 36 31 54 55 62.6

1963 79 40 29 51 50 60.4

Britain 1950 5 38 37 18 15 23.0
1955 9 47 32 19 31 24,7

1960 18 30 33 26 32 213

1961 14 30 36 30 27 20,6

1962 7 28 29 26 27 17.1

1963 10 27 31 28 29 19.0

Countries of the European 1950 0 1 5 9 1 3.1
Free Trade Area* excluding 1955 0 1 5 12 0 3.6
Britain 1960 0 2 6 21 1 4.8
1961 0 2 11 15 1 4.7

1962 0 3 10 15 0 4,3

1963 0 3 10 15 1 4,2

European Economic 1950 2 2 5 1 11 4.9
Community ** 1955 7 6 10 1 8 6.6
1960 10 20 14 13 8 11.0

1961 11 12 15 5 13 9.0

1962 6 10 11 2 9 6.5

1963 4 10 5 3 10 5.5

Japan 1950 0 0 0 0 0 0.1
’ 1955 4 0 0 0 0 0.8

1960 6 3 5 0 5 3.4

1961 7 6 6 1 4 4.7

1962 6 2 13 1 1 3.5

1963 7 3 16 1 3 4.9

All Other Countries 1950 0 11 5 0 1 4.3
1955 0 7 4 0 1 3.2

1960 0 25 5 6 6 7.2

1961 0 24 7 4 7 7.2

1962 0 21 6 2 8 6.0

1963 0 17 9 2 7 6.0

* Norway, Sweden, Denmark, Austria, Switzerland, Portugal.
** France, Germany, Italy, The Netherlands, Belgium, Luxembourg.
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a marked effect on Canada’s total copper output, Canada lost ground in the
United States and EEC copper markets but made compensating gains in Britain
and Japan. Although lead and zinc demand improved considerably, exports to
the United States were held down by quota restrictions. In mid-1963, the federal
government instituted a short-term stockpile program for the uranium industry
to lessen the impact of rapidly declining markets. With the near-completion of
its United States marketing contracts, the industry will for several years be
relying almost solely on its United Kingdom contracts; in 1963 almost one third
of its sales were. made in Britain. Gold production continued the decline of
recent years becausé of high costs and the fixed price. Rising steel consumption
in the United States and Britain in the second half of 1963 enabled the Canadian
iron ore industry to make good progress in these markets after very little gain
in the first half of the year. Losses in the EEC market have been more than
compensated for by gains in shipments to Japan since 1961. Outstanding gains
have been made for aluminum in the United States market since 1961, although
marketing progress elsewhere has not been pronounced because of increasing
competition from other leading producers and trade restrictions. The asbestos
industry experienced a sharp decline in EEC countries but more than compensated
for this by increased shipments to Britain and a number of smaller markets
throughout the world.

As aresult of these and other changes in the marketing situation for individual
commodities, the $79 million gain in 1963 in the export value of raw and semi-
processed mineral commodities was due primarily to gains in the British and
Japanese markets, The slight gains in the United States and in other markets
throughout the world were cancelled out by losses in the EEC. These changes
reversed a trend of declining relative importance for the British market, evident
since the mid-1950’s, and raised the importance of the Japanese market almost
to the level of the EEC market. The progress in the British and Japanese mineral
markets was made along a broad front, with gains being evident for almost every
mineral commodity, The main difficulties in the United States market related to
the sale of uranium and the principal nonferrous metals. Overall results were
dfsappointing in EEC markets and only moderate progress was made in the many
other markets throughout the world. The yeat’s export results point to the over-
whelming importance of the United States and British markets to the Canadian
mineral industry, In the early 1950’s, these two markets took over 85 per cent of
the country’s mineral exports; subsequently the percentage dropped to less than
75 per cent but in 1962 and 1963 it was at the 80 per cent level, The expanding
economic activity throughout the world in 1963 encouraged increased mineral
exports from Canada. However, because of the existence of world surplus stocks,
and of quotas and other restrictions to trade, the growth in exports was not com-
parable to the expansion in world market demand.

Mineral and Metal Prices

Prices of minerals and metals during 1963 were subjected to two principal
forces, Buoyant demand in world markets for most minerals and metals which
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sulphur production has required large capital outlays in recent years and the
expenditure in 1963 of $44 million was second only to the outlay of $77 million
in 1961.

The $500 million capital expenditures made in 1963 in construction and for
machinery and equipment in metal mines, coal mines, oil and gas fields, natural
gas processing plants, and industrial mineral mines and quarries does not
include an additional outlay of $140 million for repair expenditures. These
expenditures raised the total outlay in what is essentially the mining sector
to some $640 million. Exploration expenditures of almost $45 million in metal
mining and of $58 million in petroleum added a further $100 million, at least,
In the primary metal industries, capital and repair expenditures totalled $343
million in 1963. Expenditures in the petroleum and natural gas sector in trans-
portation, refining and marketing totalled $350 million. Thus total outlays for
the mineral industry as a whole aggregated some $1.4 billion. A complete
accounting of all expenditures related to the year’s activities would also require
the addition of amounts expended on roads, railways, dock and power facilities
that were established for the purpose of serving mineral industry enterprises,

Employment

Notwithstanding the extensive growth of the mineral industry in recent years and
the magnitude of capital investment, total employment has changed very little,
Several factors account for the lack of employment growth in this expanding
industry. Open-pit operations now account for over one third of the total tonnage
mined compared with about one sixth in the early 1950’s, and the adoption of
this method, particularly in the fast-growing iron ore industry, has resulted in
the substitution of machines for manpower. Employment in the declining gold,
coal and uranium industries, formerly employers of large numbers of underground
workers, has been considerably reduced. Growth in relative importance of the
oil industry also has been a factor because it is a capital intensive industry,
with a low labour content.

In 1963, employment in the iron ore industry was lower than in the previous
year notwithstanding increased labour requirements in Quebec-Labrador., The
main reason for the decline was the cutback in operations at Wabana mine in
Newfoundland that has lost important markets for its product in Europe. Within
the nonferrous mineral sector, increased employment in zinc and copper opera-
tions was offset by layoffs late in 1962 and in 1963 in the Sudbury nickel area,
with very little overall change in employment. Employment in gold mining was
reduced still further because of production declines and the closing of two
small mines. With less than 15,000 employees, gold mining now employs only
65 per cent of the 1949 complement. At the end of 1963, the uranium industry
employed less than 4,000 compared with 16,000 in 1958. Further declines are
expected as three of the remaining six mines are scheduled to close by the end
of 1964. Employment has grown by nearly 10 per cent since early 1961 in the
nonmetallic mineral sector with the opening of an asbestos mine and processing
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plant in Newfoundland, expansion of the potash industry in Saskatchewan, and
a busy structural materials industry across the country. Employment in oil and
gas production was lower than in 1962; in coal mines it remained at about its

1962 level.

General Trends

Progress in the Canadian mineral industry in 1963, measured in terms of ex-
ploration activity, new mineral producing operations, production volume and
value increases, capital investment, and trade expansion indicates that the
industry is maintaining a satisfactory rate of growth. The growth in produc-
tion and trade was not as great as in 1962, nor were the production and trade
percentage increases as great as those in the gross national product and in total
merchandise exports. However, the extent of exploration activity and the progress
in preparing new mineral properties for production was very favourable and will
provide for sizable production increases in the future. Among the new develop-
ments that will support higher production levels in the immediate future are the
Matagami area zinc-copper mines and the associated zinc refinery at Valleyfield,
Quebec; the lead-zinc mine and smelter complex under development in the
Bathurst area of New Brunswick; expansion of production capacity in the
aluminum industry; completion of mining and beneficiation facilities in the iron
ore industry of Labrador; and expansion of the Saskatchewan potash industry.
The large number of other projects scheduled for completion within the next
five years gives further assurance of higher production capabilities in the
future,

The mineralindustry continued to exert a strong influence on economic growth
in Canada during 1963. Important economic developments included a reduction
in the size of the deficit in Canada’s international current account to $521
million and an increase in the surplus of the merchandise trade balance to $484
million, The mineral industry has contributed greatly to the improvement in the
trade balance since 1959 when there was a deficit of $422 million. In the period
1959-63, the favourabletrade balance on raw and semiprocessed mineral products
increased by $364 million thus accounting for two fifths of the improvement in
the country’sover - all merchandise trade balance in that period. The gain in
merchandise exports of $700 million in 1963 came about as a result of a $200
million increase in wheat sales along with increases in the exports of manufac-
tured goods, minerals and metals, forest products and other primary products.
Although the mineral industry accounted for only 10 per cent of the year’s exports
gain, compared with 37 per cent in 1962, the prospects are that mineral exports
will in the near-term future account for a greater proportion of the merchandise
export increase than in 1963,

The leading factors currently affecting mineral industry growth are the same as
those which are influencing the country’s balance of payments position, These
factors include the rising economic activity in North America and in major
markets abroad such as Britain, some countries of Western Europe and Japan,
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Coupled with an improvement in the competitive position of Canadian industry,
expanding markets abroad have given rise to greater demand for Canadian goods.
At the same time, there is a growing domestic market that is of particular impoz-
tance to the strongly export-oriented mineral industry; a greater domestic market
will lessen the industry’s vulnerability in an increasingly competitive world
mineral market. As with the economy as a whole, the mineral industry continues
to benefit from the 1962 devaluation of the Canadian dollar, In general, the
industry is broadening its resourtce base, achieving cost reductions through
technological research, giving increasing emphasis to market development and,
as a result, playing a leading role in the expanding Canadian economy.

MINERAL COMMODITY HIGHLIGHTS OF 1963

Canada’s mineral industry continued its long-time pattern of growth and diversifi-
cation in 1963 with production value reaching an all-time high of $3,051,892,732,
7.0 per cent above the previous record of $2,850,986,179 set in 1962, There has
been a gain in total output every year since the end of the Second World War,
except in 1958, Three sectors of the mineral industry - metals, industrial
minerals and mineral fuels - registered increases to new highs in 19A3 with
mineral fuels showing the strongest advance. The ten leading minerals in
terms of value of output accounted for nearly 80 per cent of total output, essen-
tially the same as in previous years. Production was higher for iron ore,
zinc, asbestos, crude petroleum, natural gas and its byproducts, and structural
materials, Gains in those mineral commodities more than offset declines for
gold, nickel and uranium.

The metals sector includes the precious metals such as gold and silver; the
nonferrous metals such as copper, zinc, and lead; iron ore and the additive
metals such as chromium, cobalt and manganese; and the minor metals such as
antimony, bismuth and magnesium. The industrial minerals or nonmetal sector
comprises two groups: nonmetallic minerals such as asbestos, gypsum, salt and
sulphur; and structural materials which includes cement, stone, and sand and
gravel, The mineral fuels comprise crude petroleum, natural gas and its hydro-
carbon byproducts, and coal. Production was reported for 54 mineral commodities
in 1963.

Metals

The value of metallic minerals productionin 1963 was $1,510,403,586 compared
with $1,496,433,950 the previous year, There were no dominant trends in output
and neither substantial gains nor losses were apparent. The metals accounted
for 57.8 per cent of total mineral production compared with 53 per cent in 1962,
The leading metals were nickel, iron ore, copper, gold, uranium and zinc, in
that order, contributing 90 per cent of the value of all metals output. Rises in
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value were registered for iron ore, with an increased output of 10 per cent, and
for silver, lead and zinc mainly because of higher prices. Reduced values
for nickel, uranium and gold were attributable to lower output. Growth in metals
production is largely dependent upon exports and the ability of Canadian
producers to meet competition in foreign markets, particularly in the United
States and to a smaller degree in Britain, western Europe and Japan,

Aluminum

Primary aluminum output in 1963 increased 4.2 per cent to 719,390 tons or 81.5
per cent of rated smelter capacity. Primary consumption for Canada was 146,796
tons and total consumption at the first processing stage, including primary,
secondary and scrap was 166,909 tons. Exports of primary forms totalled 635,187
tons valued at $287 million. The United States continued to be the largest market
and exports to that country increased 29.5 per cent to 274,496 tons, Britain took
168,459 tons compared with 167,822 tons in 1962, Shipments to other markets
declined 2.1 per cent to 192,232 tons. Exports of semi-fabricated forms were
12,787 tons valued at $7.1 million.

All six Canadian smelters are close to hydro-electric power and tidewater so
that outgoing shipments of metal and incoming supplies, mainly alumina and
petroleum coke, can be handled efficiently and at low cost.

Canadian British Aluminium Company Limited (CBA) operates a smelter at
Baie Comeau, Quebec, and produced 93,800 tons in 1963. The bulk of production
is sold under long-term agreements to The British Aluminium Company, Limited
and the remainder to Canadian fabricators. The four other Quebec smelters, at
Beauharnois, Shawinigan, Arvida and Alma are owned by Aluminum Company of
Canada, Limited (ALCAN) as is the Kitimat smelter in British Columbia. Agg-
regate production from ALCAN smelters was 625,600 tons. At year-end the rate
of production had been increased to 90 per cent of the rated 788,000-ton-capacity
and a further 20,000 tons of new capacity was almost completed at Kitimat.

The greatly improved marketing position in 1963 resulted only in part from
generally improved world demand; it was mainly the result of continued invest-
ment in fabricating facilities, bothwholly -and partly-owned, coupled with product
development in the use of mill forms, Shipments to the United States, for example,
increased mainly because of the inauguration of a new rolling mill at Oswego,
New York,

Cobalt

Cobalt production in1963 was 3,024,965 pounds valued at $6,122,169 compared
with 3,481,922 pounds valued at $6,345,205 in 1962, The decrease in production
is attributable mostly to lower nickel production, particularly in Sudbury,
Ontario, during the recovery of which cobalt is obtained as a byproduct.
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No cobalt ores have been mined in Canada since 1957, but cobalt has been
obtained as a byproduct from the smelting and refining of nickel-copper ores
from Sudbury, Ontario; from Lynn Lake and Thompson, Manitoba; and as a
byproduct of silver refined at Cobalt, Ontario, by Cobalt Refinery Limited. Prior
to April 1961, it was also recovered as a byproduct of silver refining at Deloro,
Ontario, The International Nickel Company of Canada, Limited (INCO), recovers
high purity electrolytic cobalt and cobalt oxide at its Port Colborne, Ontario,
refinery and cobalt oxide at its Thompson, Manitoba, refinery. The International
Nickel Company (Mond) Limited, a British subsidiary of INCQ, at Clydach,
Wales, produces cobalt oxides and salt from nickel-oxide sinter shipped to
Britain from Ontario. In 1963, INCO reported production of 1,891,442 pounds of
cobalt from all operations,

Falconbridge Nickel Mines, Limited, produces electrolytic cobalt at its refinery
at Kristiansand, Norway, from the refining of nickel-copper matte produced at
Falconbridge, Ontario. Metal deliveries for 1963 were reported to be 1,262,000
pounds,

Cobalt Refinery Limited produced cobalt as a byproduct from its silver smelting
and refining of arsenical-silver-cobalt ores of the Cobalt-Gowganda areas of
Ontario, The company sells cobalt as cobalt oxide (black 70-71 per cent), mostly
to Canadian manufacturers of frit, Production in 1963 was 52,637 pounds.

Sherritt Gordon Mines, Limited, recovers cobalt as a byproduct of its nickel
refining operations at Fort Saskatchewan, Alberta; this refinery treats nickel-
coppet-cobalt ores froh the company’s Lynn Lake, Manitoba mine and also from pur-
chased cobalt-bearing materials, Sherritt Gordon sells cobalt in three forms:
powder, briquettes and strip, and its production in 1963 was 607,511 pounds,

Reports for 1963 indicate that non-communist world production of cobalt was in
the order of 13,000 tons, about 300 tons less than the production for 1962, The
Republic of the Congo (Leopoldville) is by far the largest producer of cobalt.
Its production in 1963 was 8,050 tons, all derived as a byproduct from the copper
refining operations of Union Miniére du Haut-Katanga, Other major producing
countries are Northern Rhodesia and French Morocco.

Copper

Canadian mine production of copper in 1963 was 452,559 tons, 4,826 tons less
than in 1962. In common with copper companies in other countries, production
curtailments imposed by major producers in 1962 were continued in 1963, A
17-per-cent cut in production instituted in October at the mines of Falconbridge
Nickel Mines, Limited in the Sudbury area of Ontario, a prolonged strike at the
Solbec mine in Quebec and the shutdown of copper and copper-nicke! mining in
the Territories, offset production from new mines in Quebec and British Columbia.
Production decreased in Ontario, Quebec, Newfoundland and Saskatchewan, and
increased in British Columbia, Manitoba and New Brunswick.
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Production of refined copper continued the decline that started in 1941 and at
378,911 tons in 1963, was 3,957 tons less than in 1962. Consumption, however,
continued to increase and at 169,750 tons was 18,225 tons higher than in 1962.
Increased domestic consumption and decreased production of refined copper
‘brought about a decrease in exports of primary refinery shapes in 1963 when
214,987 tons were exported, 8,056 tons less than in the previous year. Exports
of copper in ores and matte increased 3,556 tons to 92,930 tons in 1963,

At that end of 1963 reserves of copper ore were 786,150,200 tons averaging 1.36
per cent copper. The reserves at the end of 1962 were estimated at 691,981,000
tons averaging 1.49 per cent copper. These estimates are in terms of measured
and indicated ore and include reserves at producing mines, developing mines with
announced production plans, and four prospects with large indicated reserves.

Highlights of world copper markets in 1963 were increased production and
consumption and the first signs of a break in the price stability that had been
maintained for over two years. Consumption outstripped production and Free
World stocks of copper declined. The decrease in stocks, coupled with fears of
work stoppages at mines and smelters in the United States in mid-1964, caused a
rise in copper prices on the London Metal Exchange in December for the first
time since January 1962. The London Metal Exchange price remained at 29.25
cents (U.S.) a pound until December when it moved up to within a range of 29.3
and 29.5 cents. The United States producers price remained at 31 cents (U.S.)
for the year thus setting a record of 31.5 months of price stability, the longest
period, except in wartime, in the history of the industry. The Canadian producers
price remained at 31.5 cents (Can.) since May 1962.

There are six copper smelters in Canada operated by five companies. The two
smelters of The International Nickel Company of Canada, Limited (INCO) at
Copper Cliff and Coniston, both in Ontario, have a combined annual capacity
of 4,800,000 tons of feed. The company is followed in order by Noranda Mines,
Limited at Noranda, Quebec (1,600,000 tons); Falconbridge Nickel Mines,
Limited at Falconbridge, Ontario (650,000 tons); Hudson Bay Mining andSmelting
Co., Limited at Flin Flon, Manitoba (575,000 tons) and Gaspé Copper Mines,
Limited at Murdochville, Quebec (300,000 tons). Copper refineries are operated
by Canadian Copper Refineries Limited at Montreal East, Quebec, which has a
rated annual capacity of 270,000 \ons, and by INCO’s Copper Refining Division
at Copper Cliff, Ontario, wnich has a rated annual capacity of 168,000 tons.
Canada’s present level of copper production is supplied trom 57 mines operated
by 36 companies; stable prices and firm demand for copper have stimulated
exploration. The rate of discovery and the size of the new deposits assure that
Canada will maintain her position as the world’s fifth largest copper producer,

Gold

There was a 34-cent-per-ounce rise in the average Mint value for atroy ounce of
fine gold in 1963 but gold production, nevertheless, declined by 4.8 per cent
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to 3,986,044 troy ounces, Lode gold mines accounted for 3,289,185 ounces,
hase metal mines 638,954 ounces and placer operations 57,905 ounces. Ontario

remained the principal producer with 58.7 per cent of the total followed by
Quebec with 23 per cent,

Among Free World producers, Canada was second only to the Republic of South
Africa. For 1963, the United States Bureau of Mines estimated total world
production at 51,7 million troy ounces of which the Republic of South Africa
produced 27.4 million ounces, Canada 4.0 million, the United States 1.5 million
and Australia 1.0 million. U.S.S.R. production was estimated at 12.5 million
troy ounces,

In December 1963 the Emergency Gold Mining Assistance Act (E.G.M,A.A,)was
extended to the end of the 1967 calendar year without changing the method of
computing the amount of assistance payable. This should assist gold mines to
continue operations. Many of the larger gold mines are faced with increased
depth of mining, lower grades of ore available to work and higher operating
costs. During 1963, there were 50 lode gold mines operating in Canada of which
42 received cost assistance under the E.G.M.A.A. Two small gold mines closed
during the year and no new gold mine started production. Canada’s second
largest gold mine, Hollinger Consolidated Gold Mines, Limited, is expected to
cease operations at the end of 1964 and a number of smaller gold mines are also
expected to close down., Several potential gold mines were under development
in 1963-64 and some of these are expected to start producing in 1964-65. Produc-
tion from these new mines cannot, however, replace the decline in production
from the older mines and a further decline in Canada’s gold production can be
expected in 19A4 and 1965.

Iron Ore

The iron ore mini ng industry in 1963 experienced its second consecutive record
year of shipments which amounted to 26,913,972 long tons, up 10.2 per cent from
1962. All producing provinces shared in the increase. Some individual producers
that sell ore on the open market continued to meet strong competition, a result
of an increasingly captive international market and the trend towards a demand
for higher quality products.

No new mine began production in 1963 but twocompanies -one near Sudbury,
Ontario and one in Labrador - completed pellet plants during the year, Two
companies with mines in British Columbia ceased production, The ore reserves
of one were depleted while the other was being reorganized and should resume
production in 1964,

Two companies with properties near Kirkland Lake, Ontario, and at Wabush in
Labrador continued development of orebodies and plant construction for the
production of pellets starting late in 1964 or early 1965. Another company, in
the Steep Rock Lake area, announced plans to build a plant to screen its direct
shipping ote and to pelletize the fines. Annual iron ore production capacity of all
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operations at the beginning of 1964 was an estimated 38.3 million tons, including
8.2 million tons of high-grade pellets. By early 1966, annual production capacity
is expected to reach 45.6 million tons, including 15.1 million tons of pellets.

Producers of medium-grade ore in Newfoundland and Ontario shipped approx-
imately the same tonnages as in 1962. One large producer in Labrador-Quebec,
near Schefferville, Quebec, had sharply reduced shipments of direct shipping
otre but production from its Labrador City facility that produces high-grade
concentrate and pellets expanded sufficiently to make up for the reduced ship-
ments of medium grade ore. This second property started production in 1962.
Another large producer of high-grade concentrates in Quebec also had substan-
tially higher shipments in 1963. Production of concentrates or pellets increased
at most of the Ontario and British Columbia magnetite mining operations.

Iron and Steel

The Canadian primary iron and steel industry consists of four integrated plants
that account for over 94 per cent of pig iron production and over 90 per cent of
crude steel production. Three of the four integrated plants are in Ontario, one
at Sault Ste. Marie and two at Hamilton, and the fourth is at Sydney, Nova Scotia.

In additionto pig iron production at these four integrated plants, merchant pig
iron is made at three other plants, One is a blast furnace works at Port Colborne,
Ontario; another is at Tracy, Quebec, where titanium-dioxide slag and pig iron are
obtained by electric furnace smelting of ilmenite; and the third, at Kimberley,
British Columbia, produces pig iron in electric furnaces by smelting iron ore
sinter obtained from iron oxide calcine which is a product of roasting pyrites
for sulphuric acid production.

There are more than 36 plants in Canada that make steel in electric furnaces by
me lting scrap, Of these, seven operate steel rolling mills and the remainder
operate steelfoundries. There are alsofour other plants that process purchased steel
ingots, semis or rails into primary rolling mill products; these plants do not have
steelmaking facilities.

The Canadian steel industry registered its third consecutive yearly record in
1963 when 8.19 million tons of crude steel (ingots and castings) were produced
compared with 7.17 million tons in 1962 and 6.49 million tons in 1961. From
3.38 million tons of steel in 1950, output increased 72 per cent to 5.81 million
tons in 1960, Steel output is expected to rise further in 1964 to about 9.0 million
tons, Investment in new plant and equipment in 1964 is also expected to reach a
new high.

Since the early 1950’s, the industry has invested large amounts of capital to
modernize existing plants and, more important, to diversify its range of products.
Whereas the industry could produce only about 65 per cent of the range of primary
steel products consumed by Canada in the early 1950’s, it can now produce about
90 per cent. Increased industrialization, a greater per capita consumption of
steel and increasing exports all contributed to the current high output. The com-
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petitiveness of the industry is indicated by stable posted prices since 1957 not-
withstanding higher raw material and labour costs; by increased exports; by less
dependence on imports even though it operates under a relatively modest level of
tariffs; and by high capital outlays, largely from retained earnings, for new
plant and equipment., Canadian companies were the first in North America to
instal basic oxygen furnaces and continuous casting units, and to adopt supple-
mentary fuel injection practices to blast furnaces. The industry is quick to adopt
improved technology for pig iron and steel manufacture and for rolling mill
practice. It employs about 40,000 and these employees are among the best paid
in any Canadian industry.

Although the most recent blast furnace was completed in 1960, pig iron
capacity in Canada has continued to grow substantially through the adoption of
such techniques as supplementary fuel injection, higher top pressures, improved
physical and chemical properties of changes, and rebuilding, Pig iron capacity
was 6.9 million tons a year at the end of 1963; it is expected to exceed 7.4
million tons a year by December 31, 1965.

In recent years capacity increases for crude steel for open-hearth and basic
oxygen furnaces have occurred largely because of technological improvements.
Since the first basic oxygen furnace (BOF) was installed in 1954 steel from the
the BOF process now accounts for about 29 per cent of output. The basic open-
hearth furnace process continues to be the major supplier of crude steel. Electric
furnace output has declined in telative importance. Annual steelmaking capacity
exceeded 9.4 million tons at the end of 1963; by December 31, 1965, it is ex-
pected to be 11,1 million tons.

Lead

Based on the lead content of ores and concentrates exported and the lead
recovered domestically from ores and concentrates, Canada’s production of lead
in 1963 was less than her production in 1962 - 201,165 tons compared with
215,329 tons. Slight increases in shipments reported by a number of companies
were offset by declines in shipments that resulted in part from prolonged strikes
at the Solbec mine in the Eastern Townships of Quebec and the Reeves Mac-
Donald mine in southeastern British Columbia,

Of the 15 principal producers of lead in Canada,The Consolidated Mining
and Smelting Company of Canada Limited (COMINCO) and Canadian Exploration,
Limited in British Columbia, American Smelting and Refining Company in New-
foundland, and United Keno Hill Mines Limited in Yukon Territory accounted for
87 per cent of the total output. COMINCO’s Sullivan mine in southeastern British
Columbia, by far the largest single source of lead, produced over 121,000 tons or
59 per cent of the total production. In New Brunswick, construction of a lead-
silver smelter complex of Imperial Smelter Corporation design was commenced at
Belledune Point, 20 miles northwest of Bathurst. The complex, to be in operation
in mid-1966, will initially produce lead and zinc from concentrates produced near
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Bathurst by an associated company, Brunswick Mining and Smelting Corporation
Limited, Production at one of Brunswick’s mine properties, began early in 1964,
In the Northwest Territories construction of a townsite at Pine Point, the site
of latge lead-zinc deposits, was well advanced by the end of 1963 and the 430-
mile railroad from Grimshaw, Alberta to Pine Point was about half completed.
Pine Point Mines Limited, a COMINCO subsidiary, expects to commence produc-
tion in 1966 at 5,000 tons of ore daily.

Output of refined lead at Trail, British Columbia, by COMINCO, Canada’s
only producer of primary lead metal, was 155,000 tons compared with 152,217
tons in 1962. Most of the lead ores and concentrates treated were from mines in
British Columbia.

Except for a sharp reduction of 28,504 tons in Canada’s shipments of metal
to the United States, there was little change in the lead export pattern. Britain
and the United States continued to be Canada’s largest customers taking almost
three quarters of all primary lead exports. Other important buyers of Canadian
lead were Belgium, Japan, India and West Germany,

The quotas on United States imports of unmanufactured lead continued
throughout 1963. Except for the second quarter, which was 17 tons short, all
quarterly allotments pertaining to metal were filled but those pertaining to ores
and concentrates were filled only during the first quarter,

The International Lead and Zinc Study Group, which held its seventh session
in Geneva from October 28 to November 7, stated that new supplies of lead were
expected to exceed demand by a small amount in 1964, The importance of liberal-
izing trade in lead and zinc was stressed as a means of avoiding distortions
inherent in the isolation of sectors of the market.

Magnesium

Dominion Magnesium Limited with mine and smelter in Haley, Ontario, is
the only Canadian producer. Shipments in 1963 were at an all-time high of 8,905
short tons, except for 1956.

Exports declined slightly in value from $3.96 million in 1962 to $3.67
million. Britain was the main outlet for exports ($2.1 million). Canada imported
magnesium metal and alloys valued at $311,131 and semimanufactured products
valued at $603,189 from the United States, according to figures compiled by the
U.S. Department of Commerce,

World production in 1963 was estimated at 155,000 tons with the United
States, the U.S.S5.R., Norway and Canada in that order being the principal produ-
cers,

Molybdenum

Production of molybdenum in Canada increased for the fourth consecutive
year in 1963 with shipments of molybdenum contained in molybdic oxide (MoO3)
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and molybdenite (MoS2) concentrates amounting to 833,867 pounds valued
at $1,344,004. This quantity was exceeded only by 1944 production but the value
of shipments was an all-time high. Domestic consumption of molybdenum con-
tained in various products was 1.31 million pounds, only slightly less than the
all-time high of 1.26 million pounds established in 1962,

Canadian molybdenum production in 1963 came from Molybdenite Corporation
of Canada Limited and Gaspé Copper Mines, Limited, a wholly-owned subsidiary
of Noranda Mines, Limited. Molybdenite Corpotation’s mine is at Lacorne,
Quebec, where the company also operates a roasting plant to convert most of its
concentrates to technical-grade MoO3, the material from which all types of
molybdenum salts and compounds are produced. Molybdenite concentrates are
recovered as a byproduct by Gaspé Copper Mines at its copper operations at
Murdochville, Quebec.

Bethlehem Copper Corporation Ltd., Noranda Mines, Limited and Canadian
Exploration, Limited announced production plans for their respective British
Columbia properties and Kennco Explorations (Canada), Limited continued
exploration on its Alice Arm, B.C. property, Bethlehem Copper Corporation
Ltd. plans to commence the recovery of byproduct molybdenite at its copper
mining plant at Ashcroft, British Columbia early in 1964. Noranda’s propeity
is at Boss Mountain in the Cariboo district of central British Columbia and the
company expects to be in production by early 1965, Canadian Exploration,
Limited’s property is four miles-south of Endako in the Omineca Mining Division.

Estimates indicate that world mine production of molybdenum during 1963
was in the order of 91 million pounds, an all-time high, However, an increase in
world demand for molybdenum resulted in a shortage and many consumers in
Europe and Japan are reported to have paid a premium of about 33 cents a pound
above the price established for molybdenum by Climax Molybdenum Company, a
division of American Metal Climax, Inc., the world’s leading producer.

Nickel

Canadian nickel production during 1963 was 217,030 tons valued at
$360,392,658, slightly less than in 1962, The industry operated at about 93 per
cent of its rated capacity.Canada is the world’s leading supplier of nickel and
accounts for about 80 per cent of Free World production. The leading producers
- INCO and Falconbridge Nickel Mines, Limited - are the world’s largest.

Near Sudbury, Ontario, INCO operated six mines: the Creighton, Frood-
Stobie, Garson, Levack, Murray underground mines and the Clarabelle open pit.
Expansion of the iron recovery plant from 300,000 to 900,000 tons of pellets a
year was completed. Also near Sudbury, Falconbridge operated the Falconbridge
and East Mines in the Falconbridge area and the Hardy, Onaping and Fecunis
mines in the Onaping area, As a result of a production cut, the East mine was
closed and production was reduced at the other four mines. The company completed
and opened a one million dollar addition to its research centre at Thornhill,
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Ontario, The addition includes a new metallurgical laboratory and expanded
facilities for the mineral sciences.

The Lynn Lake, Manitoba, mine of Sherritt Gordon Mines, Limited operated
at capacity though at slightly lower grade than in 1962, It had a good market for
its nickel products sold in briquettes and powder forms, At the Thompson,
Manitoba, mine of INCO, a decision was made to sink a second production shaft
on the edge of Thompson Lake some 8,000 feet east of No. 1 shaft. The new

shaft, No. 3, will be sunk to the 2,400-foot level and will be used only as a service
shaft.

Several smaller nickel mining operations made good progress in 1963, The
Gordon Lake mine of Metal Mines Limited in northwestern Ontario began pro-
duction with a mill designed to treat 500 to 700 tons of ore daily, The company
experienced difficulties in reaching capacity because of poor ground conditions
in the mine. A bulk nickel-copper concentrate is trucked to Lac du Bonnet,
Manitoba, and shipped to Copper Cliff, Ontario, for smelting, The company has
a five-year smelting contract with International Nickel, Marbridge Mines Limited,
with a mine in La Motte township, Quebec, was operating at close to its daily
capacity of 400 tons. Bulk nickel-copper flotation concentrates, amounting to
about 2,800 tons a month, are trucked to Falconbridge, Ontatio, for smelting by
Falconbridge Nickel Mines, Limited. Lorraine Mining Company Limited was
shaft sinking to 1,000 feet on its property in the Belleterre area of Quebec,
Indicated ore reserves to 800 feet ate 550,000 tons of 2.1 per cent combined
nickel-copper. Giant Mascot Mines, Limited, near Hope, British Columbia, treated
about 1,200 tons of ore daily for 23 days each month, Bulk nickel-copper con-
centrates are exported to Japan, After installation of a new jaw crusher, another
ball mill and additional flotation cells, daily mill capacity in 1964 will probably
be about 1,500 tons.

There was no price change for nickel during the year, Prices remained at
84 cents per pound for Canada and 79 cents for the United States, both f.o.b.
Port Colborne, Ontario, The United States price includes a 1Y% cents-a-pound
import duty. The difference in price quotations is based on the discount of the
Canadian dollar relative to the United States dollar.

Niobium (Columbium) and Tantalum

St. Lawrence Columbium and Metals Corporation, with mine and concentrator
at Oka, Quebec, continued to be the only Canadian producer of columbium con-
centrates, The company reported that production during 1963 was 1,521,701
pounds of columbium pentoxide (Cb20sg) contained in concentrates averaging
51.8 per cent Ch20g with a value at the mine of $1.6 million; shipments for the
year were 1.5 million pounds of concentrates, compared with one million pounds
for 1962. The company is the only large-scale world producer of columbium
concentrates as a sole product and it also operates the largest single producing
mine. A mill-expansion program that began in 1962 was completed early in 1963
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and production during 1964 is expected to reach 3.6 million pounds of con-
centrates.,

Estimates for 1963 indicate that production of columbium-and tantalum-
bearing concentrates in non-communist countries was 5,330 tons. This was 725
tons greater than in 1962 and was the fifth consecutive year that non-communist
production of columbium-tantalum concentrates increased after a decline from a
record high of 5,865 tons in 1955 to a low of 2,440 tons in 1958. Nigeria is the
world’s largest producer, with production for 1963 at 2,270 tons. The United
States is the largest importer of columbium-tantalum ores and the largest consumer
of columbium and tantalum products,

Platinum Metals

Canadian production of the platinum metals in 1963 amounted to 357,651
ounces valued at $22,585,205. This is a reduction from the previous year and
resulting from decreased nickel production; platinum metals are recovered as a
byproduct of nickel mining and recovery. World markets for platinum metals were
fairly strong, The group consists of platinum, palladium, rhodium, ruthenium,
iridium and osmium. All except osmium are ptroduced in Canada,

During 1963, Canada, the Republic of South Africa and the Union of Soviet
Socialist Republics continued to supply the bulk of world production, World
production in 1963 was 1,543,000 troy ounces of which Canadian production
was 357,651 ounces and that of South Africa and the U.S.S.R. was 305,500 and
800,000 ounces.

Platinum metals occur in Canadian nickel ores to the extent of about 0.025
ounce per ton of ore. In the treatment of these ores for nickel, the platinum metals
follow nickel and are eventually removed as sludges from the electrolytic tanks
in which nickel anodes have been formed. The sludge is purified and sent to
precious metal refineries in Britain and the United States for recovery of the
platinum metals. All of Canada’s platinum metals production results from the
treatment of nickel ores of the Sudbury district of Ontario and those of the
Thompson mine in Manitoba,

Platinum metals are valuable to industry because of their many special prop-
erties, the chief of which are their catalytic activity, resistance to corrosion,
resistance to oxidation at elevated temperatures, high melting points, high
strength and high ductility. Platinum and palladium are the principal platinum
metals. Iridium, osmium, ruthenium, and thodium are used mainly as alloying ele-
ments to modify properties of platinum and palladium., Rhodium is also used in
rhodium plating.

Selenium and Tellurium

Selenium and tellurium are produced at Canada’s two copper refineries from
the tankhouse slimes resulting from the electrolytic refining of copper anodes.
Selenium production from all sources in 1963 decreased to 468,772 pounds valued
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at $2.27 million from 487,066 pounds valued at $2.8 million in 1962. Most of the
462,400 pounds of refined selenium produced was exported to the United States
and Britain, Domestic consumption in the glass, rubber, alloy-steel and elec-
tronics industries was 12,424 pounds.

Tellurium production, in all forms, at 76,842 pounds valued at $499,473 was
18,117 pounds and $147,123 higher than in the previous year. Tellurium is also
used in electronics and rubber manufactures and some is used in the grey-iron
casting and nonferrous alloys industries. Domestic consumption in 1963 was
1,853 pounds.

Silver

Although two new silver mines in the Cobalt area of Ontario began production
in 1963, Canada’s output of silver at 29,927,723 ounces was only slightly lower
than the 30,422,972 ounces produced in 1962,

Base metal ores accounted for 81 per cent of the silver output with the
remainder coming from silver-cobalt ores mined in northern Ontario (17 per cent)
and from lode-and-placer-gold ores (2 per cent).

The two largest producers were United Keno Hill Mines Limited in Yukon
Territory and COMINCO in southeastern British Columbia, Lead-zinc-silver ores
mined by these two producers were the source of about 10.1 million ounces or
33 per cent of Canadian production.

Although there are six silver refineries in Canada, most of the refined silver
output was produced by three companies: COMINCO at its plant at Trail, British
Columbia from lead and zinc concentrates; Canadian Copper Refiners Limited
at Montreal East from blister copper; and Cobalt Refinery Limited at Cobalt,
Ontario, from silver concentrates.

Canada’s silver exports in 1963 remained largely unchanged from those of
1962 with the United States continuing to take over 80 per cent.Imports of refined
silver, although considerably lower than those of 1962, remained at a high level
because of the continuing large requirements of silver by the Royal Canadian
Mint for coinage.

Titanium

The value of titanium-bearing materials shipped during 1963 as ore, heavy
aggregate and titanium-bearing slag was $14 million, Nearly all of this was
accounted for by the sale of titanium dioxide (TiO2), which was $2.4 million
more than its 1962 value,

The Canadian titanium industry is based mainly on the mining of ilmenite
for the production of titanium-dioxide slag. To a minor degree ilmenite is also
used as a heavy aggregate and for the manufacture of ferrotitanium. It is mined
in the Allard Lake and St, Urbain areas of Quebec. Most of the Allard Lake
ilmenite is smelted at Sorel, Quebec, to produce slag containing 72 per cent
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titanium dioxide, a high-quality pig iron, and a complex calcium-magnesium-
aluminum silicate used as a slag thinner in smelting. Much of the slag was
exported, mainly to the United States, for use as a raw material in the manufacture
of titanium-base pigments, Some is shipped to Canadian Titanium Pigments
Limited, at Varennes, Quebec, and to British Titan Products (Canada) Limited,
at Ville-de-Tracy, Quebec.

The installed TiO2 pigment-producing capacity in Canada is about 47,000
tons a year and consumption of TiO9 in pigments in Canada in 1963 was an
estimated 39,000 tons with the paint industry consuming about 66 per cent, The
titanium content of ferrotitanium consumed in Canada was 78 tons compéred with
94 tons .in 1962.

Quebec Iron and Titanium Corporation (QIT) owns one of the world’s largest
known reserves of ilmenite - 150 million tons of measured and indicated ore
averaging 35 per cent TiO2 and 40.per cent iron; there are also very large reserves
of inferred ore. QIT operates eight electric-arc smelting furnaces at Sorel with an
ore-treating capacity of 1.1 million tons a year,

Preliminary estimates indicate that world production of titanium in 1963, in
the form of ilmenite, rutile concentrates and titanium-dioxide slag was 2.6
million tons, an all-time high.

Tungsten

Canada has produced no tungsten commercially since July 1958, when
Canadian Exploration, Limited closed its tungsten operation at Salmo, British
Columbja. In 1963, Canada Tungsten Mining Corporation Limited shipped trial
lots of concentrates for commercial testing from its property just east of the
Yukon-Northwest Territories boundary and 135 miles north of Watson Lake.

Because of depressed conditions in the tungsten market, which saw the
price of tungsten concentrates drop as low as $7.75 a short-ton-unit (20 pounds)
of WO3, Canada Tungsten suspended operations in July at its open-pit mine and
300-ton-a-day concentrator. Though the ore assays 2.47 per cent WO3 and the
deposit is one of the world’s highest grade, the low price of concentrates and,
to a lesser degree, the relatively high cost of operating a mine in so remote a
location made the operation uneconomical.

Preliminary estimates indicate that world mine production of tungsten was
about 65 million pounds in 193, some seven million pounds less than in 1962,

The depressed status of the tungsten market was the subject of three
meetings of the United Nations ad hoc Tungsten Committee in 1963, Large
tonnage shipments from Communist-bloc countries and the quantity of tungsten in
United States stockpiles were factors contributing to the depressed market.
Towards the end of 1963, there was a reduction in the availability of concentrates
from communist-bloc countries that was reflected in a slight increase in the price
for concentrates,
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Uranium

Uranium production was slightly lower in 1963 with deliveries totalling
8,352 tons of uranium oxide (U30g8) valued at $137 million compared with 8,431
tons valued at $151 million in 1962.

Ontario production was about three quarters of the Canadian total. Four
mines were in operation in the Elliot Lake district and two in the Bancroft area
of southeastern Ontario. The rest of the production came from the Eldorado
Mining and Refining Limited and the Gunnar Mining Limited mines in the Beaver-
lodge Lake area of northern Saskatchewan. Production under government contracts
is scheduled to decline steadily for the next eight years to 933 tons in 1971.

The most significant development in 1963 was the institution of the federal
government’s short-term stockpile program. Under this plan, announced in June
1963, the government agreed to stockpile limited quantities of uranium that would
enable three mines to remain in production until July 1, 1964, These mines other-
wise would have had to close in 1963 or early 1964. The measure was adopted
as a means of maintaining employment in the Elliot Lake and Bancroft areas of
Ontario for a slightly longer period so that alternative measures of assistance
for these communities might be studied.

The short-term outlook for Canadian uranium producers is not bright because
peacetime markets for uranium have not been developed as rapidly as expected,
particularly its use for the generation of nuclear electric power. Stocks for
military purposes are sufficient for many years. However, with continued im-
provement in the design of nuclear power reactors, costs will be lowzred and, in
time, nuclear-developed energy will account for a large share of energy produc-
tion. ‘It is expected that demand for uranium for nuclear power reactors will
reach significant proportions beginning about 1970.

Despite the present surplus of uranium there is a growing concern in such
agencies as Euratom and the United States Atomic Energy Commission about
long-term supplies for a market that could reach major proportions by 1980.Recent
studies by the Department of Mines and Technical surveys, however, show that
Canada’s recources of nuclear fuels are sufficient to support very large nuclear
power porgrams for many years to come.

Zinc

Mine output of zinc totalled 497,000 short tons, about 5,000 tons less than
the record output of the previous year. Production was reduced by prolonged
strikes at two mines with a loss of about 15,000 tons, and by reduced ore grades
at a number of other mines. Counteracting these influences, two new mines were
brought into production in October 1963 in the Matagami district of northwestern
Quebec, adding about 18,000 tons to zinc output.

Production in the last quarter of the year rose to 133,000 tons, 12,000 more
than the average of earlier quarters. There was a further rise in the first quarter
of 1964 to 160,000 tons. Assuming that this rate continues and taking into account
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the output of new mines scheduled to open during 1963, mine output should rise
by about 225,000 tons or to 725,000 tons of contained zinc in 1964.

Production of refined zinc in 1963 totalled 284,000 tons, 4,000 more than in
the previous year. Production increased in the last quarter following the opening
in late September of a new electrolytic refinery at Valleyfield, Quebec. Output
at the electrolytic refineries at Trail, British Columbia and at Fliu Flon,Manitoba
was at about the same level as in 1962, Primary refining capacity at the end of
1963 was as follows: COMINCO, Trail, B.C. - 208,000 tons, Hudson Bay Mining
and Smelting Co., Limited, Flin Flon, Manitoba - 79,000 tons, and Canadian
Electrolytic Zinc Limited, Valleyfield, Quebec - 72,000 tons.

Zinc concentrates produced in Manitoba and Saskatchewan were refined at
Flin Flon. Most of those produced in British Columbia and Yukon Territory
were refined at Trail; the remainder was exported to refineries in northwestern
United States. The production of eastern mines was exported to the United States,
Europe and Japan, except for the amounts required by the Valleyfield zinc
refinery. Some zinc concentrate destined for the United States went first to
Canadian roasting plants at Port Maitland, Ontario, and to Arvida, Quebec, for
preliminary recovery of sulphur.

Britain and the United States were the principal export markets for refined
zinc, accounting for 79 per cent of exports in this form. Zinc concentrates were
exported principally to the United States.

Import quotas imposed by the United States government in October 1958
remained in effect, limiting imports to 80 per cent of the annual average during
the period 1953-57. The quota on imports of zinc ores from Canada is 33,240
tons of contained zinc per quarter; the zinc metal quota is 18,920 tons per quarter.

Canada was the second-ranking mine producer among Free World countries
in 1963, after the United States, and the third-ranking in production of refined
zinc, after the United States and Japan.

The International Lead and Zinc Study Group held two meetings in Geneva
in 1963. Its main conclusion was that consumption of zinc which had been rising
for several years was likely to increase further in 1963 and would probably exceed
current supplies. The importance of liberalizing trade in lead and zinc tothe
greatest extent possible was stressed,

Free World consumption of zinc at 3.21 million tons in 1963 was about eight
per cent greater than in 1962. Canadian consumption rose by 11 per cent to
75,591 tons,

Industrial Minerals

In 1963 Canada’s production of industrial minerals reached a record high
for the fifth consecutive year with value of output at $633,061,059 being 11.04
per cent above that of 1962. Each of the two groups of commodities in this section
of the mineral industry registered new highs in value of output: the nonmetallics
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advanced 11.7 per cent to $254,049,943 and structural materials gained 10.6 per
cent to $379,011,116. Continued growth in output value of the industrial minerals
sector, which now contributes about 20 per cent of total mineral output, is ex-
pected as production of potash and of elemental sulphur, recovered from pro-
cessing of natural gas, increases substantially and that of structural materials
(clay products, cement, lime, sand and gravel, and stone) continued to keep pace
with Canada’s growing industrial output and construction activity.

New production records were set in 1963 for asbestos, gypsum, potash,
sulphur, cement and sodium sulphate, Potash output was valued at $22.5 million
in 1963. Among the industrial minerals, asbestos output at $137 million was in
first place, followed by sand and gravel ($124 million), cement ($119 million)
and stone ($80 million); these four accounted for 72.6 per cent of industrial
mineral production. With the exception of asbestos, sulphur, gypsum and titanium
dioxide, industrial mineral commodities are not substantial contributorsto export
trade. They are consumed generally by domestic industries and construction
projects.

Asbestos

Shipments of asbestos from Canadian operations set a new record for the
fourth consecutive year, as 1,275,530 tons valued at $136,956,180 moved to
markets throughout the world. The increase from 1962 shipments of about 5 per
cent in quantity and 5.1 per cent in value was shared by Quebec, Newfoundland
and British Columbia; shipments from Ontario were down slightly. Newfoundland
became a producer for the first time when the mine and plant of Advocate Mines
Limited at Baie Verte started operating its 5,000-ton-a-day mill in July.

Canada is by far the western world’s leading asbestos producer but is being
challenged for first place in world production by the Soviet Union.Notwithstanding
higher production by several countries in recent years Canada has maintained
a modest increase in world markets and now accounts for about 40 per cent of
world production in 1963. Almost all production is exported with about 50 per cent
of it in 1963 going to the United States. Domestic requirements of amosite as-
bestos are imported from the Republic of South Africa and those of crocidolite
asbestos come from South Africa and Australia.

What are believed to be the world’s largest deposits of asbestos occur in the
Eastern Townships of Quebec in a narrow band that extends from east of the
Chaudiere River southwest almost to Sherbrooke, about 80 miles east of Montreal.
All production in the province comes from this area where diamond drilling to
depth has indicated reserves sufficient for many years. Production from Quebec
has been continuous since 1878 and constitutes about 90 per cent of current
production in Canada.

Gypsum

Shipments of gypsum in 1963 increased to 5,955,266 tons from 5,332,809
tons the previous year. It is produced from both underground and open-pit mines
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with the latter accounting for by far the largest tonnage. Gypsum is mined in
Newfoundland, Nova Scotia, New Brunswick, Ontario, Manitoba and British
Columbia; 82 per cent of 1963 production came from Nova Scotia.

Producers continued expansion of mining and processing facilities for the
domestic market, Western Gypsum Products Limited of Winnipeg, Manitoba, began
developing a deposit at Silver Plains, about 30 miles south of Winnipeg. A shaft
was begun to the high-grade deposit that lies at a depth of about 120 feet.
Western Gypsum’s new $3.5 million products plant at Clarkson, Ontario, was
completed in May, Crude gypsum for the plant is obtained from eastern producers
but the company plans to develop and underground gypsum deposit near Drumbo,
Ontario,

About 80 per cent of crude gypsum produced is exported to the United States,
the remainder being used in domestic processing plants. In 1962, The Flintkote
Company of Canada Limited and The Bestwall Gypsum Company (Canada) Ltd.
began shipments from deposits in Newfoundland and Nova Scotia to their parent
companies’ manufacturing plants in eastern United States,

Potash

The beginning of potash mining in Canada experienced serious technical
difficulties and presented problems that delayed continuous commercial production
of this very important fertilizer ingredient, Potash Company of America produced
the first potash from its mine at Patience Lake, Saskatchewan in 1958, but the
mine was soon forced to close by heavy flows of water from the porous Blairmore
formation. Shaft and mine rehabilitation has been under way since then; prod-
uction is scheduled to resume late in 1964.

In August 1962, International Minerals & Chemical Corporation (Canada)
Limited commenced production of potash from its mine at Esterhazy, Saskat-
chewan, after successfully penetrating and sending off inflows of water from the
Blairmore formation by using a ‘freezing and tubing’ technique of sinking its
shaft through the troublesome horizon. Production was continuous in 1963 and
a first stage of expansion to 1.2 million tons of potash a year from the initial
600,000 tons a year was nearly completed at the end of the year. Further large-
scale development and expansion will increase production capacity to four
million tons a year in 1968. About one million tons of K20 equivalent was
produced in 1963.

Kalium Chemicals Limited in 1963 began construction of a plant at Patience
Lake for the. solution-mining of potash from sylvite beds that lie at a depth of
more than 5,000 feet. The decision to proceed with development of the property
that is about 25 miles west of Regina was made after extensive preliminary
tests on this new ‘solution-mining’ of potash had been conducted, Production is
scheduled for late in 1964, Alwinsal Potash of Canada Limited, controlled by
West European interests, expects to begin shaft-sinking late in 1964 as part of
a $50-million program of a potash mining-concentration facility. Several other
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companies hold potash leases on favourable ground in Saskatchewan and have
done considerable work on their holdings.

Trade in potash is world wide. The main producing areas are western Europe,
the United States, East Germany and the U.S.S.R. Europe is the main producer
and consumer; United States production is nearly in balance with North American
consumption. World production of potash is currently about 10 million tons of
K20 (equivalent) a yeat.

There has been steady growth in production of potash to serve fertilizer
needs; most new production is marketed regionally and as demand increases it
appears that Canada alone will be in a position to supply potash in large quan-
tities for export. An annual output of Canadian potash approaching six million
tons by 1970 does not appear unrealistic. Canadian reserves are large and high
grade containing an average of 25 per cent K20, much above the estimated grade
of reserves in most producing countries,

Salt

Shipments of salt at 3,721,994 tons valued at $22,316,565 were down from
the record set in 1962 when shipments were 3,638,778 tons worth $21,927,135.
Over the past two decades the growing need for ice control for winter highway
traffic has resulted in a large increase in the market for rock salt. Almost one
half of the Canadian output is now rock salt, some of which is exported to the
United States. The chemical products industry consumes most of the remainder of
production with food preparations, meat packing, pulp and paper, and fish pro-
cessing consuming together about 200,000 tons a year.

Disposal of ‘fines’ from rock salt production, which is above 8-mesh in
particle size, is a problem for mine operators. In 1963, a new two million dollar
plant that uses a brin ing process to dissolve the fines and recover various grades
of fine salt by evaporation was completed at Pugwash, Nova Scotia. The
products are sold in eastern Canada, the West Indies and Europe. Also at
Pugwash, a second 16-foot diameter shaft that will increase mine productive
capacity to 3,500 tons a shift was being sunk to 800 feet.

Sulphur

The dramatic development of the western Canadian gas fields as an impor-
tant source of world sulphur continued in 1963, Output of elemental sulphur rose
some 20 per cent from 1962 and the aggressive drive by the western producers
to seek wider markets met with outstanding success. Over 1,200,000 tons of
western Canada’s sulphur were shipped to domestic and foreign markets, an in-
crease of over 80 per cent over 1962,

In the Canadian industry, the most notable event has been the recent devel-
opment of a world-wide marketing outlook. As well as large exports to northern
United States, substantial tonnages were shipped to the USSR, the Republic of
South Africa, Australia and Taiwan, Dwring the year, elemental sulphur began
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moving to Japan. Sales within Canada have increased, thus reducing our imports
of Frasch sulphur from the United States.

With a capacity of two million short tons of elemental sulphur a year, Canada
ranks second to the United States amongst world elemental sulphur producers,
Canadian production of elemental sulphur recovered from the processing of
natural gas in 1963 was 1,281,999 long tons.

Elemental sulphur is a byproduct of the preparation of natural gas for the
market. It is produced at 15 plants in Alberta and one each in Saskatchewan and
British Columbia. No new plant was built during 1963 although two are planned
for 1964. Existing plants are adequate to serve current contracts for cleaned
natural gas for markets in Canada and the United States. It is expected, however,
that by 1967 the demand for western Canadian natural gas will require the con-
struction of additional plants with a capacity of 500,000 tons of elemental
sulphur a year,

Sulphur production in all forms amounted to 1,838,540 short tons in 1963
and comprised the sulphur content of pyrites (235,410 tons), sulphur content
(353,243 tons) of smelter gases that is used to make sulphuric acid and liquid
sulphur dioxide, and shipments of elemental sulphur (1,249,887 tons) derived
from natural gas. Minor amounts of elemental sulphur recovered from oil refining
gases are not included in production statistics.

’

Other Nonmetallics

Developments of importance also took place in other commodities that
comprise the nonmetallic minerals industry,

Canadian Magnesite Mines Limited continued extensive laboratory invest-
igations, economic studies and market surveys concerning its magnesite deposit
in Deloro and Adams townships, Ontario. Limited diamond drilling has outlined
a considerable tonnage contdining over 50 per cent magnesite, This deposit is
of particular interest because of its low calcium oxide content,

Quebec Lithium Corporation continued to expand its lithium-chemicals
operation at the mine site, north of Val d’Or, Quebec, Spodumene concentrate
is produced and processed to lithium carbonate and lithium hydroxide monohy-
drate. After some delay, during which the circuit was modified, the first shipments
of lithium hydroxide monohydrate were made in November to Canadian oil com-
panies, for use in lubricants, The annual capacity will be 1.5 million pounds.
Improvements in the lithium carbonate circuit have increased the capacity for
production of this product to 2.5 million pounds a year. Sales of the carbonate,
for use in porcelain enamel frits, are increasing and are becoming global in
extent,

Imports of phosphate rock, exceeding one million short tons for the first
time in 1961, will increase substantially as a result of developments in the
domestic  phosphate-fertilizer industry. The most noteworthy expansion is that
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of COMINCO. Construction is nearing completion of a new 85,000-ton-a-year
ammonium-phosphate plant at Kimberley, B.C. and an announcement has been
made of a planned 83,000-ton-a-year ammonium-phosphate plant near Regina, the
first such plant in Saskatchewan. To supply the phosphate rock, COMINCO’s
mining subsidiary, Montana Phosphate Products Company is developing a new
mine near Philipsburg, Montana, and building a concentrator to produce 300,000
tons of flotation concentrate a year,

The value of titanium shipped in 1963 in ore, heavy aggregate and titanium-
bearing slag was $14 million which was $2.4 million above that of 1962, Nearly
all of this was accounted for by titanium dioxide (Ti02) slag ptoduced by Quebec
Iron and Titanium Corporation at Tracy, Quebec, from Allard Lake, Quebec,
ilmenite, At the Tracy plant, a labour strike, which commenced on August 28,
1962, and was not settled until March 16, 1963, kept the value of shipments for
both 1962 and 1963 well below the all-time high of $16.7 million attained in 1961.

The production values of shipments of fluorspar ($2 million), quartz ($3.9
million), sodium sulphate ($4.1 million), magnesitic-dolomite and brucite ($3.4
million) and nepheline syenite ($2.7 million) were all higher than in 1962, Barite
production ($1.7 million) was slightly lower than in 1962.

Steuctural Materials

This category is composed of cement, sand and gravel, stone, clay products
and lime. In 1963, a continuing high level of activity in home building, industrial
construction, and road and rail programs resulted in record output values for four
of these structural materials; there was a slight increase in value of lime ship-
ments from $17.6 million to $18.5 million even though output increased from
1,424,459 tons to 1,450,731 tons.

Major engineering projects contributed to the high level of activity in the
construction industry. The industrial development of Canada has created an
increasing demand for low-cost electrical power. To meet this demand The Quebec
Hydro-Electric Commission is currently developing new sources of hydro electric
power, North of Baie Comeau, a new power complex that will eventually add six
million horsepower to the Quebec system, is being developed at a cost of $2
billion, Construction of five major dams on the Outardes and Manicouagan Rivers
will make this one of the world’s greatest power generation projects. Engineering
projects of this kind, road construction and the building industry required record
quantities of crushed and natural aggregate during 1963.

There was also renewed interest in certain phases of the dimensional stone
industry. In this industry, limestone, sandstone, granite and marble are all
quarried and dressed for use in building construction and ornamental applica-
tions, For some years Canadian marble quarrying has been nearly dormant. How-
ever, in 1963 interest was renewed, particularly in eastern Ontario where several
quarries having stone of a variety of colors were operating or being prepared, It
was a year of consolidation for the granite industry as Rock of Ages Corporation
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of the United States consolidated its position in granite quarries and dressing
plants in Quebec by further property acquisitions. It now produces a wide range
of accepted colours, anda more favourable export market in the United States for
Quebec granites will probably develop. Also a number of companies are producing
black granites that are competing strongly in domestic markets with the traditional
Swedish black granite.

Production of portland cement in Canada was at a record level of 7,013,662
tons, valued at $118,614,929, during 1963. The increase is a reflection of major
engineering projects currently under construction. The Manicouagan power
project alone required up to 4,000 barrels of portland cement daily during peak
periods,

During the year the cement industry completed a modest expansion program
that added more than two million barrels to installed annual capacity, at a cost
of some $2 million, Plans were also announced for new plant construction that
will add 5.8 million barrels to annual capacity. Canada Cement C ompany,Limited
is planning a new plant at Brookfield, Nova Scotia, to be completed in the first
half of 1965 at a cost of $12 million. Annual capacity is expected to be 1.4
million barrels, When this plant starts production Nova Scotia will become the
ninth province in Canada to manufacture cement. St. Lawrence Cement Company
is expanding its Villeneuve, Quebec, plant at a cost of $5 million,

Mineral Fuels

The production value of the mineral fuels in 1963 was $908,428,087, a 16-per-
cent increase from 1962, Their value accounted for 30 per cent of total mineral
production value compared with 27 per cent the previous year, Production of
natural gas and its byproducts has been growing rapidly and was equivalent to
24 per cent of the fuels value in 1963. The value of crude petroleum has also
increased considerably although its share of total fuels value has declined from
about four fifths to slightly less than three quarters in recent years, Coal output

has been remaining fairly constant but its percentage in fuels output value has
been steadily declining and was less than eight per cent in 1963,

Coal

The Canadian coal industry has undergone a long period of declining produc-
tion during which severe readjustment has been made in an endeavour to meet
strong competition from alternative fuels. Since 1959, output of all types of coal
has been stabilized between 10 and 11 million tons a year having a value between
$69 million and $74 million,

Production in 1963 of 10.6 million tons valued at $71.8 million represented
very little change from 1962. For the past several years about 40 per cent of out-
put has been obtained from surface operations (strip mines) and the remainder
from underground., Nova Scotia, the largest producing province with about two
fifths of Canada’s output, obtains all its coal from underground mines. In the
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western provinces about two thirds is obtained from strip mines. One character-
istic of Canadian coal mining is that most of the higher ranking coals are obtained
from the relatively high-cost underground mines; the lower rank and lignite coals
are generally obtained from strip mines, A little over 85 per cent of the higher
ranking bituminous coal is obtained from underground mines; over 90 per cent of
lignite and sub-bituminous output is strip-mined,

Of the 22.6 million tons of coal consumed during 1963, 5.7 million tons
were catbonized to produce coke which is used mainly in blast furnaces to make
pig iron., It is also used in foundries, in smelter for base metal recovery, in
chemical processing plants and for domestic heating. The main producers of coke
in declining order of capacity are The Algoma Steel Corporation, Limited, The
Steel Company of Canada, Limited and Dominion Foundries and Steel, Limited,
all in Ontario; Dominion Steel and Coal Corporation, Limited at Sydney, Nova
Scotia; Quebec Natural Gas Corporation at Ville La Salle, Quebec, and The
Crow’s Nest Pass Coal Company, Limited at Fernie, 3ritish Columbia, Coke
production from bituminous coal was 4,3 million tons in 1963, up slightly from the
previous year,

Imports of coal for all purposes were 13.1 million tons, all from the United
States. Coal exports were 1,054,367 tons, three quarters went to Japan and the
remainder to the United States,

In the industrial market, coal is gaining increased recognition as a source
of Jow-cost energy and the increased number of coal-fired thermal electric plants
across Canada is a significant development in recent years, The steelmaking
industry, through its reliance on coke in the manufacture of pig iron, is a sub-
stantial and growing market for coal. Coke production accounted for over 25 per
cent of coal consumption in 1963,

In contrast to the industrial and coke-making fields, the market for coal
for heating purposes by industry and homes continued to decline because of
inroads made in these markets by oil and natural gas. The transportation market
(railways, ships, bunkers, etc.) for coal, presently amounting to less than three
per cent of the total, does not offer much hope for future growth either. For a
bulk low-cost commodity such as coal, transportation and associated handling
charges add very substantially to the market price in consuming areas. The main
market areas are in central Canada, far from domestic sources and, as a result,
transportation subventions have been required on the movement of coal for many
years to provide a selling price comparable with that of imported coal.

Natural Gas

Net new production of natural gas "increased 18.0 per cent in 1963, an
excellent rate of growth although considerably less than the 44.4-per-cent in-
crease of 1962, Net new production, excluding withdrawals from storage and gas
flared and wasted, was 1,117,425 million cubic feet, or 3,061 million cubic feet
‘a day. Alberta produced 84.4 per cent of this output, British Columbia 10.6 per
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cent, Saskatchewan 3.6 per cent, and Ontario 1.4 per cent. Only minor amounts
were produced in New Brunswick and the Northwest Territories.

A total of 443 gas wells were completed, a small increase from the previous
year. Important new gas discoveries were made in several areas - near Edson,
125 miles west of Edmonton; Marten Hills, 130 miles north of Edmonton; and in
the Fort Nelson region of northeastern British Columbia and the adjacent portion
of Alberta,

Sales of natural gas in Canada increased 7.5 pet cent to 451,598 million
cubic feet with industrial sales accounting for 52.1 per cent, residential sales
32.3 per cent and the remainder going to commercial customers., Ontario, for
the first time, became the leading consumer with 37.1 per cent of sales, Alberta
sales accounted for 34.7 per cent and Saskatchewan for 9.3 per cent.

Exports totalled 340,953 million cubic feet, 43 per cent of all sales. Most
of the 6.7-per-cent increase in exports was accounted for by increased throughput
in the Alberta to California gas pipeline that carried 47 per cent of all exported
gas. Westcoast Transmission Company Limited exported 28 per cent of the total
through Huntingdon, British Columbia, and the Trans-Canada Pipe Lines Limited
exported 17 per cent through its lateral line at Emerson, Manitoba, Imports of
natural gas at 6,877 million cubic feet formed a very small part of Canada’s
natural gas supply.

The net increase in natural gas reserves was 1,523,000 million cubic feet,
or 4,3 per cent compared to 5.7 per cent in 1962, Year-end reserves were
36,960,000 million cubic feet, sufficient to last 33 years at the 1963 rate of gross
new production, Additions to reserves increased British Columbia’s share of the
total from 13.9 to 15.6 per cent. Alberta’s share decreased from 82.3 to 80.9 per
cent and Saskatchewan’s from 3.0 to 2,7 per cent,

Several small gas-processing plants were completed in 1963 to bring the
number of plants in Canada to 84. The total gas processing capacity of these
plants at year-end was 3,841 million cubic feet a day. Capital investment in
gas-processing facilities was $44 million, slightly more than half of the invest-
ment of the peak construction year of 1961, yet it was the second highest on
record,

Petroleum

Output of all liquid hydrocarbons (crude oil plus natural gas liquids) was
287,404,946 barrels in 1963, an average of 787,411 barrels a day. Production
reached an all-time high, 7.1 per cent higher than in 1962. Crude oil production
totalled 257,661,777 barrels. Alberta’s share of Canadian production of liquid
hydrocarbons amounted to 67.8 per cent. Saskatchewan and British Columbia
gained a greater share of production, supplying 25.2 per cent and 5.0 per cent,
respectively. The remaining two per cent was produced in Manitoba, Ontario,
the Northwest Territories and New Brunswick, Natural gas liquids production
is mostly from Alberta and British Columbia.
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Drilling in western Canada totalled 14,123,800 feet, a gain of 8.0 per cent.
The increase was mainly in development drilling, as exploratory drilling, compris-
ing one third of the total footage, increased only slightly. Although drilling
increased in all areas except British Columbia, the increase was most note-
worthy in Saskatchewan and Manitoba. No major oil discovery was made but
several medium-sized oil pools are being developed as a result of 1963 dis-
coveries - notably the Goose River and House Mountain fields in Alberta,

The net increase in reserves was 8.7 per cent compared with 9.0 per cent in
1962, Year-end recoverable reserves of liquid hydrocarbons amounted to
5,629,237,000 barrels, a 19,6-year supply at the 1963 rate of production. A sig-
nificant proportion of new recoverable reserves was developed by large-scale
pressure maintenance and secondary recovery projects that utilize waterflooding,.
Ninety-seven per cent of the increase in reserves resulted from revisions of
previous estimates and extensions of known oil accumulations. Because of the
limited area assigned to each new discovery, only three per cent of the reserves
increase was from newly-discovered oil accumulations.

Nearly 1,100 miles of oil pipelines were laid in 1963 but about 700 miles
of this was not ready for operation until the first quarter of 1964. More than half
the 1963 pipeline construction was accounted for by one project, the 577-mile
six-inch natural gas liquids line from the Alberta-Saskatchewan boundary to
Winnipeg, Heavy asphaltic crude oil from Lloydminster began moving to eastern
Canada by pipeline as acrude-condensate mixture, This involves a small pipeline,
from the Interprovincial line to Lloydminster, that transports condensate to
Lloydminster where it is mixed with the heavy crude and then the pipeline flow
is reversed to take the lower viscosity crude oil back to the Interprovincial
pipeline,

Crude oil received at Canadian refineries increased by 23.9 million barrels
or 7.7 per cent in 1963, Domestic crude petroleum made up 56.0 per cent of the
332.9 million barrels received, compared with 56.2 per cent in 1962. Refinery
consumption decreased slightly in British Columbia but increased in all other
provinces. Increase in refinery consumption was greater in Ontario (12.2 per
cent) with nearly all of it being Canadian crude. The crude oil refining capacity
of Canadian refineries increased to 1,019,000 barrels a day from 988,000 at the
beginning of 1963. One new refinery was brought on stream: the 30,500-barrel-a~-day
plant of Shell Canada Limited at Oakville, Ontario. Two small refineries, at
Lloydminster and Wainwright, Alberta, closed down.

Receipts of imported crude oil rose 8.3 per cent to 146.6 million barrels,
Sixty-two per cent was imported from Venezuela and 33 per cent from the Middle
"East, Refineries in Quebec and the Atlantic Provinces continued to use only
imported crude. Imports of petroleum products totalled 33.8 million barrels, an
increase of 3.7 million barrels. Transfers of petroleum products, derived from for-
eign crude, into Ontario from Quebec and the Maritimes totalled nearly 29 million
barrels, about 10 per cent more than in 1962. Late in 1963, the reversal of flow
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in a section ot the Montreal to Toronto petroleum products pipeline extended the
marketing territory available to Canadian petroleum as far east as Brockville,

Exports of crude oil and natural gas liquids to the United States nearly
levelled offin1963 incontrasttosharp increases inthe previous two years, Exports
of crude totalled 90.9 million barrels, of which 51 per cent went to three refin-
eries in the Puget Sound Region of the west coast and the remainder went to
17 refineries in northern United States between western Montana and Buffalo, New
York. Exports of petroleum products to the United States increased 23 per cent to
5.4 million barrels,

MINING TECHNOLOGY

Advances in mining techniques that took place in Canada during 1963 are reviewed
in this section. In addition, improvements of an operating nature are continuously
being incorporated in many mining plants, but these improvements do not attract
the same amount of attention as new changes in technique., All technological
changes and improvements are designed to cut costs, improve safety and speed
operations. World markets f or most minerals are highly competitive and continuous
attention to cost reduction and efficiency is therefore necessary if industry is
to expand its markets,

Production and Mining Methods

The tonnage of ore mined and rock quatried has risen from 87.7 million tons
in 1950 to 229.0 million tons in 1962 and increases are expected to occur in
1963. The ratio of ore production from open pits to that from underground mines
continues to rise with increased iron ore production. In metal mining operations
in 1962, 33.2 million tons of ore came from open pits and 62.4 million tons came
from underground operations.

Tonnage of Ore Mined and Rock Quarried in Canada
Selected Years, 1950 to 1962

(millions of tons)

Ore Source 1950 1955 1960 1961 1962

Metal Mines 45,9 69.2 101.6 99,4 114.3
Non-Metal Mines 17.7 24,7 42.0 47.0 52.2
Stone Quarries * 34.1 38.8 55.8 59.7 62.5
Total (other than coal) 87.7 132.7 199,4 206.1 229.0

Source: Dominion Bureau of Statistics, General Review of the Mining Industry.
*Includes stone quarried for manufacture of cement and lime; does not include sand and gravel.
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Ore Production * from Metal Mines, 1950-1962

(millions of short tons)

Under-
Year ground** Open Pit** Total, Ratio
tons tons tons underground to open pit
1950 35.4 5.6 41.0 6.3 : 1.0
1955 68.2 14.9 83.1 4,6 : 1.0
1960 69.2 24.8 94.0 2.8: 10
1961 64.2 29.3 93.5 2.2:1.0
1962 62.4 33.2 95.6 1.9 : 1.0

* Compiled from company reports of tons shipped or milled. Data presented here may not correspond
with DBS reports owing to a different method of compilation. Where exact data were lacking, esti-
mates were made,

** Excludes waste,

The world’s first method of potash recovery from drill holes by the solution
method was being developed in 1963 by Kalium Chemicals Limited. Potash mining
by the room-and-pillar method proceeded on schedule at Esterhazy, Saskatchewan,
and plans were underway for other mining operations in the extensive potash beds
of central and southern Saskatchewan,

A method of blasthole stoping which utilizes waste for support was instituted
by Geco Mines Limited, Manitouwadge, Ontario. Transverse stopes are mined on
two sides of a pillar that is simultaneously drilled off,.When thetransverse stopes
are emptied, the large pillar is blasted, almost filling the opening., Waste from a
surface quarry is dumped directly into a fill raise leading to the opening and
while the opening is kept filled with waste, controlled drawing of ore is contin ued,

Drilling and Blasting

The use of wagon drills for drilling of uppers in cut-and-fill stopes was ex-
tended at Falconbridge Nickel Mines, Limited. The company built its own drill
wagon and cable-pneumatic feed for mounting of 2 5/8-inch and 3-inch drills.

A mine in Elliot Lake and another in the Gaspé area have extended the use
of long blastholes for pillar removal and production drilling. Another Elliot Lake
mining company has made a detailed study of small-diameter hold spacing in
stope headings with the result that efficiency, represented by material broken
pet foot of hole drilled, has increased, In many mines, there was further extension
in the use of alloy drill rods that are carburized.

A major advance in jet-piercing occurred with the design of a new burner
that enables air-fuel mixtures to replace oxygen-fuel mixtures when penetrating
spallable rocks. Known as the JPAM-100, the new drill has been manufactured
by Linde Gases Division of Union Carbide Corporation and Gardner-Denver
Company. The new drill may be adapted for drilling large diameter open-pit and
quarry holes, and for chambering bottoms of small diameter holes drilled in a
conventional manner,

37




In open-pit mining, the last of the churn drills used for production drilling
has been replaced by rotary drills. Improvements have also been made in down-
the-hole percussion drills, One major iron ore mining company has replaced, in
part, 9 7/8-inch tricone bits with 12Y-inch bits to increase the ore yield by 30
per cent. In the soft ores, the increased diameter of the bits has not significantly
decreased the penetration rate,

In underground blasting, ammonium nitrate-fuel oil (AN-FOQ) mixtures have
probably reached their maximum application during the year. A non-electric
detonating device, the Anodet Delay, has been developed by Canadian Industries
Limited to detonate AN-FO successfully without a booster,

The COMINCO has developed a better ammonium nitrate prill that is emin-
ently suited to blasting in small diameter underground holes. The prills are

relatively insensitive during transport but sensitive to the detonation of a cap
in the drill hole. :

In open-pit blasting, further developments occurred in the design of slurry-
type blasting agents, Metallic slurries appeared in greater variety,

Support

During 1963 there was a further extension in the use of self-supporting
cemented tailings fill, Test work, begun in previous years in some mines,
resulted in the adoption of cemented tailings fill into standard mining practices,

The use of small diameter rock bolts was extended in underground mining.
One company in the Elliot Lake area has developed a dished plate washer that
gives visual indication of bolt tension and permits better anchoring in areas with
uneven surfaces,

In the Manitouwadge area mines, rock bolts of 1 1/8-inch and 1 1/4-inch dia-
meter having a 22-foot length have been developed for supporting walls of
blasthole stopes., The bolts are anchored during stope development, Tension on
the bolts is maintained at 50 to 60 tons while the bolts are grouted into place,
The procedure has resulted in less sloughing of hanging walls and improved
control of dilution. In the Geco mine, Manitouwadge, pillars are being laced with
discarded 1 5/8-inch diameter lock-coil cable and high tension bolts, grouted
into place, Tension of 40 tons is applied before grouting.

Loading, Hauling and Handling

Greater attention has been given to large-scale automated haulage systems.
At Algoma Ore Properties, Wawa, a Grangesburg bottom-dump train has been
installed for a main transfer haul. Initial results have been satisfactory. Com-
parable bottom-dump rail haulage equipment has been designed in Canada for
underground and surface use,
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In the Craigmont mine, Granby cars of 256-cubic-foot capacity have been
provided for underground haulage. In the same mine, AC current was adopted for
underground locomotive haulage.

The trend toward larger haulage equipment is evident from the adoption of
37-ton capacity rubber-tired haulers in an underground salt mine,

The automated railway ore haulage system at the Carol Lake iron ore project
continues to attract wide interest, In other open pits, the gradual replacement of
haulage units results in increased vehicle size. A 55-ton capacity off-road truck
is now being manufactured in Canada for this purpose.

Miscellaneous

A hand-held, 24-0z. magnetometer has passed exhaustive tests on actual
exploration programs and has become generally available, The magnetometer is
equipped with a hydraulic levelling device and a sensitive detecting system,

There is increasing use of computers for calculation of ore reserves and for
operations research, The greatest use of computers has thus far been made by
the larger mining companies. Where computers are used, the information available
for decision making has been spectacularly increased.

MINERAL INDUSTRY TRENDS

The growth and importance of the mineral industry can be readily appraised by
examination of statistical series on production, trade, consumption, prices, costs,
employment, exploration, mine output, fransportation, taxes and capital invest-
ment. The statistical series in the tables that follow this summary include
detailed data for 1963 and representative statistics for recent years, and thereby
provided a means of assessing mineral industry trends. The following observa-
tions, related to the tables, direct attention to the more significant trends and to
present conditions in the industry.

Production

Mineral production value reached an all-time high in 1963 and the year’s
gain was slightly above the average annual increase in the period 1950-63
(Tables 1 and 2). As in recent years, the increase in the production value of the
fuels accounted for a major part of the overall increase, Consequently, there
has been a considerable change in the percentage composition of total mineral
value, as noted in a comparison of 1963 and 1960 percentages: metallic minerals
— 49.5 (56.4) per cent, nonmetallic minerals — 20.7 (20.9) per cent, fuels —
29.8 (22.7) per cent.

The extent to whichthe mineral industry has outpaced theindustrial economy
as a whole since 1949 is illustrated by a comparison of the indexes of industrial
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production and of mining. However, in 1963 the mining index did not advance as
much as the industrial index. In fact, there was a decline in the metals index,
indicating that the slight value increase came about as a result of improvement
in metal prices rather than from a rise in production volume. There was only a
minor increase in the nonmetals index, and thus the overall advance in the mining
index was due to the production gain for the fuels (Table 3).Petroleum, nickel,
iron ore, copper, gold, uranium and asbestos have been the leading minerals in
terms of production value in recent years and in 1963 iron ore replaced copper in
third place. These seven minerals accounted for 65.4 per cent of the total
production value of 55 mineral commodities in 1963, slightly lower than in the
previous year. Seventeen minerals had a value of one per cent or more of total
output, and in the aggregate these minerals accounted for 93.6 per cent of total
output value (Table 4).

A regional analysis of mineral production provides interesting locational
data (Table 5). The Appalachian, St, Lawrence Lowlands and Cordilleran regions
had approximately equal proportions of total output in 1963 and, in the aggregate,
accounted for 27.7 per cent of Canada’s mineral value, the same as in 1962. The
Interior Plains accounted for 29,8 per cent, an increase of 2,9 per cent. The
Canadian Shield, which has been the leading producing region since the turn of
the century, was the source of 42.5 per cent of the country’s mineral output, a
decline of 2.9 per cent. On a provincial basis, Alberta continued to widen its
lead over Quebec and to gain on Ontario. These three provinces accounted for
68.3 per cent of total output compared with 70.1 per cent in 1962, Only Ontario
and the Northwest Territories experienced a decline in mineral production.
Ontario’s decline has continued since 1960 (Tables 7 and 8). Although output
of the leading minerals tends to be concentrated in certain provinces - crude
petroleum in Alberta, nickel in Ontario, asbestos in Quebec - there is good
provincial distribution of mineral production (Table 9), and further diversification
can be expected as the resource base is enlarged. This trend is illustrated by
the growing importance of British Columbia as a copper producer, of Saskat-
chewan as a potash producer, of Manitoba as a nickel producer, and of Quebec
as a zinc producer,

The importance of the mining industry in the Canadian economy can be
appraised by net values of production. The latest available statistics show that
the mining industry has a net value almost as great as that of agriculture (Table
11) whereas in 1950 the industry’s net value was only one third of agricultural
output, During the period 195061, the mining industry percentage of the primary
output for all industries, in net value terms, rose from 19.7 to 32.1 per cent.
These comparisons relate to mining activity only; the values of primary iron and
steel, nonferrous smelting and refining, petroleum refining, and nonmetallic
mineral processing are included in the manufacturing total of Table 11.

The importance of the Canadian mineral! industry in the world mineral
economy can be judged from Table 10, Canada ranks among the first six prod-
ucing countries for 19 minerals, Although the country has always been a leading
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world producer, it has increased its prominence since the early 1950’s when it
was among the first six countries for 14 minerals. In terms of the principal min-
eral groups, Canada accounts for about 12 per cent of the world’s mine output
of the nonferrous minerals, 5 per cent of the world’s iron ore production and 3
per cent of its oil production. The country’s share of world production for other
important minerals is as follows: platinum metals, 23 per cent; silver,
12 per cent; sulphur, 15 per cent; cadmium, 9 per cent; cobalt, 12 per cent;
gypsum 11 per cent; and magnesium, bismuth, barite and natural gas, 5 to 10 per
cent,

Mineral Trade

For the purposes of the following trade analysis, mineral exports and imports
are classified as raw material and semiprocessed mineral products (Tables
12 and 13)., Canada has a very favourable trade balance for these classes,
although the increase in 1963 was not as great as in 1962. During 1963, the
value of raw material exports exceeded imports by 74 per cent, compared with
80 per cent in 1962, Semiprocessed exports were eight times greater thanimports;
nine times greater in the previous year. These declines were caused primarily
by the decrease in nonferrous metal exports and by a greater rise in imports than
in exports for the nonmetallics and fuels, at the raw material stage. The lack
of appreciable progress in semiprocessed exports in all mineral classes and an
accompanying increase in semiprocessed imports in the nonferrous class were
also factors. The most satisfactory progress in the raw material category was
that made for iron ore, with the increase in exports being over four times that of

the imports., In total, there was a favourable trade balance of $1,295 million,
compared with $1,285 million in 1962 and $1,150 million in 1961,

The mineral industry has a prominent position in Canada’s export trade,
Since the early 1950’s, mineral exports in the raw and semiprocessed categories
have risen from about one fifth to almost one third of all industrial product
exports. At the same time, mineral imports have remained at about one tenth of
all industrial product imports (Tables 20 and 21). Mineral exports in the raw
form and in semiprocessed forms were 15.3 and 14.3 per cent of all exports in
1963 (Table 14), with the comparable percentage of imports for these categories
being 9.1 and 1.8 per cent (Table 15). The low proportion of imports for the
semiprocessed mineral commodities is particularly favourable, It is significant,
too, that the raw material imports are not spread widely throughout the mineral
economy but rather consist primarily of raw material requirements, not produced
in Canada, for the aluminum industry and crude oil for the petroleum refining
industry in Quebec and the Atlantic provinces which are beyond the economic
reach of oil from western Canada.

The United States was the destination of 60.4 per cent of the value of
Canada’s exports of raw and semiprocessed mineral materials, and the source of
35.5 per cent of its imports in these categories (Tables 16 and 17). The increase
of $79 million over 1962 in total mineral exports resulted largely from anincrease
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to Britain and Japan that more than compensated for the decline in shipments to
EEC countries, while exports to all other markets remained close to the previous
year’s levels (Tables 18and19). There is an increasing diversification of export
markets for Canada’s minerals but the United States remains by far the most
important market; during the period 1950-63, the percentage of mineral exports
going to that market was in the range of 52 to 65 per cent., Two thirds of the
rise in iron ore exports in 1963 was due to increased shipments to the United
States, which also took greater amounts of aluminum, primary ferrous metals,
fuels and a number of the minor minerals, but lesser amounts of uranium and the
nonferrous metals. The largest increase in mineral shipments to Britain occurred
for uranium but there were also favourable increases for iron ore and most of the
nonferrous metals. There were modest increases in shipments of aluminum, nickel
and zinc to EEC countries but declines for most other minerals. An increase
was recorded for all mineral exports going to Japan, except for nickel which
remained at about the previous year’s level,

Domestic Consumption

Canada’s degree of mineral self-sufficiency can be measured in terms of
consumption expressed as a percentage of production (Table 22). With very few
exceptions, Canada’s large and diversified mineral production is well in excess
of domestic demand. The few exceptions to self-sufficiency in mineral supply
include molybdenum, tungsten, chromium, manganese, tin and mica. The defic-
iencies in molybdenum and tungsten will soon be largely met by new production.
The previous deficiency in sulphur has been overcome and potash production is
now adequate to meet domestic requirements and provide for growing exports.
The gap between crude oil production and consumption is being gradually
narrowed, Although Canada’s coal resources are very large, continuing reliance
must be placed on imports at least equivalent to domestic output because of the
high cost of mining and transporting Canadian coal. The consumption percentages
in Table 22 illustrate the importance of mineral exports to the industry; as a
whole, export markets take about three fifths of total mineral output. Three
quarters of the metals are marketed outside of Canada, as well as about one third
of the industrial minerals and the fuels.

Of the four major nonferrous metals, aluminum has the smallest percentage of
its production marketed in Canada and consequently the aluminum industry must
place much reliance on expanding export markets (Table 24). However, the
domestic market for aluminum has been assuming increasing importance in the
past 10 years whereas for the other principal nonferrous metals it has fluctuated
but not changed materially.

Prices

There were mixed trends in world mineral prices in 1963 (Table 25) but at
the end of the year the main trend was towards price increases for most minerals.
On balance, the pricé change effects during 1963, including the effect of the
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May 1962 devaluation of the Canadian dollar, resulted in a one-per-cent increase
in value of output for the metallic minerals, as listed in Table 1, essentially no
change for the nonmetallics, and a seven-per-cent increase for the fuels., Thus
unit price changes accounted for the over-all value increase for the metals, and
for about one half the gain for the fuels.

The price index for nonferrous metals (including gold) increased 2.8 per
cent in 1963 compared with 1.9 per cent for the wholesale price index. The index
for iron and products declined one per cent while the nonmetallic minerals index
remained practically constant (Table 26). During the past decade the price
indexes for iron and its products, nonferrous metals including gold, and non-
metallic minerals increased 14,4, 17.1 and 7.1 per cent respectively, while the
wholesale price index advanced 10.8 per cent (Table 27).

Principal Statistics of the Mineral Industry*

In the metallics sector (Table 28 and 28A) wages and salaries were four per
cent higher in 1962 than in the previous year. The number of establishments
fell by 20 per cent although the total number employed in the sector remained
almost constant, The cost of fuel and supplies rose, but the gross value of
production was considerably higher so that the net value was 5.2 per cent
higher in 1962 than in 1961. A similar pattern may be noted in industrial minerals,
which showed an eight per cent increase in net value. Fuels showed a 20 per
cent increase. The net value of production as a percentage of the gross value
for the three groups in the industry was 72 per cent, 78 per cent and 89 per
cent respectively. In the previous year these values were 72 per cent, 79 per
cent and 90 per cent. The relationship for nonferrous smelting and refining was
38 per cent compared with 36 per cent in the previous year, and net value ad-
vanced 13 per cent. Consumption of fuels and electricity by the Canadian mineral
industry is given in Tables 30, 30A, 31 and 31A which show that value purchased
rose 3% per cent from 1961 to 1962, These tables also show no over-all trend
toward or away from one specific fuel, For instance the quantity of coal ccn-
sumed rose in two sectors andfell in two others; the quantity of liquefied pet-
roleum gas used in three sectors was more than double the 1961 quantity but in
the fourth sector it was less than half, The tables on principal statistics afford
a means of comparing the relative costs of wages, supplies and energy in the
several sectors of the mineral economy.

Employment

The total number of employees in the Canadian mining industry was vir-
tually unchanged from 1961 (Tables 33 and 34), There was a rise of 4.8 per cent

* It should be noted in studying the principal industry statistics and employment data of Tables
28 to 34 and Table 36 thet a change was made by the Dominion Bureau of Statistics, commencing
in 1960, in certain accounting procedures relative to the adoption of the Standard Industrisl Classi-
fication, As a result, some firms in the industrial minerals classification, particularly those en-
gaged in sand and gravel operations, were reclassified in the construction industry and other
categories. Employment, salaries and wages, and other industry statistics for the industrial minerals
sector are therefore not directly comparable with similar statistics for previous years,
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in the industrial minerals sector and a fall of 7 per cent in the fuels sector. The
fall was almost entirely confined to the coal industry (Tables 28 and 28A)
where some establishments were no longer classified in the mining industry;
there was also a number of mines that closed (Tables 28 and 28A), The largest
of the mines that closed was the Dominion No. 16 colliery at New Waterford,
Nova Scotia, where about 870 men were laid off. Metal mining and nonferrous
smelting and refining employment totals were almost the same as 1961. Annual
average wages and salaries rose by four per cent in the year. This is the same
growth rate as the past decade.

With the exception of the silver-cobalt group of mines, the average number
of tons mined per worker in Canada continued to rise (Table 35), An overall
increase in mechanization and efficiency within the industry resulted in fewer
man hours per ton mined (Table 36). This trend was most marked in the iron ore
sector where the annual output per man reached about 8,000 tons (Table 35); this
represents a 48-percent increase in 1961. However, this increase was noten-
tirely the result of a productivity increase but was caused in part, at least, by
the transition from property development to production especially in Labrador-
Newfoundland where the Quebec Cartier Mining Co. more than tripled production
to 11,3 million long tons. In addition, initial shipments amounting to 2% million
long tons of ore were made from the Carol Lake project of the Iron Ore Company
of Canada.

In the past decade wage costs per ton in metal mines has fallen at the annual
rate of 4Y% per cent (column 6, Table 35), while the average annualwage has
risen at the rate of 3'4 per cent (column 3, Table 35). Basic hourly wage rates
in 1962 (Table 37) for underground, surface and mill workers in metal mining
showed an increase of about $0.02 per hour compared with 1961. Increases to
workers in the iron ore sector amounted to about $0.12 per hour. Wages in gold
mines continued to be lower than the remainder of the industry. The average
weekly wage paid to metal miners continued to compare favourably with the
wage paid in other sectors of the economy (Tables 38 and 39).

Prospecting and Exploration

Distribution of the costs of exploration among different groups of mining
companies was similar to previous years, with mining companies classified as
coppet-gold-silver producers making the greatest expenditures, and nickel-copper
mines the next greatest (Tables 41 and 42). Total exploration costs were up
$305,000, or 0.7 per cent from 1961, principally because of expenditure declines
in the copper-gold-silver category.

The amount of contract diamond drilling carried out for miningcompanies was
up slightly from 1961, but not as high as the peak years of the mid-1950’s (Table
43). Contract rotary drilling for oil companies was off 1% per cent from 1961
(Table 44).
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Ore Mined and Rock Quarried

The total tonnage of metallic ores mined in Canada in 1962 was greater than
the amount mined the previous year, Iron ore tonnage was up by 50 per cent and
accounted for 44 per cent of the total. The increase in quantity of iron ore more
than compensated for the decreases in nickel-copper ore and in gold ore mined
(Table 45). The tonnages reported from industrial mineral operations in 1962 were
almost the same as those from metal mines (Table 46).

Transportation of Minerals

The importance of minerals inthe Canadian economy is well illustrated by
the volume of mineral traffic on Canadian railways and the amount of railway
construction attributable to mineral development, Crude minerals account for two
fifths of all revenue-producing freight moved by Canadian railways, This is
essentially the same type of indicator as ‘freight car loadings’ (Table 47).
During the past decade, crude-mineral shipments have constituted an increasingly
important part of total railway freight, the proportion having increased from about
one third to the present two fifths (Table 48). Iron ore and coal account for over
one half of mineral industry freight. The primary products of smelters and refin-
eries constitute only a small percentage of the revenue freight received by
Canadian railways (Table 49), Of the 1885 miles of new railway construction
completed in Canada since the end of the Second World War, a total of 1442 miles
was built for mineral development.

The mineral industry provides about two fifths of the inland-waterways traf-
fic through the principal canals (Table 50), Iron ore and coal account for almost
90 per cent of mineral industry freight on canals.

Petroleum moved in pipelines in 1963 amounted to 63.9 million tons, almost
‘as much as the total mineral tonnage received by railways (Table 51), Ten years
ago, petroleum tonnage via pipelines was only two fifths of mineral freight ton-
nage on railways, an indication of the rapid growth and present importance of
pipeline transportation. Natural gas volume in pipelines has also grown rapidly,
having doubled since 1959, These statistics point to the fact that pipelines are
now a major component of Canada’s transportation system.

Taxation

Almost 60 per cent of the taxes paid by the five major divisions of the
mineral industry are in the form of federal income taxes; provincial and municipal
taxes account for the remainder, Taxes paid by the nickel-copper mining and
smelting industry are an indication of this sector’s leading position in the mineral
economy (Tables 52 and 53), Taxes paid by the mineral industry account foral-
most one fifth of all federal income taxes (Table 54).
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Capital Investment, Ownership and Control

In 1963 there was a 4! per cent increase in capital investment and repair
expenditures in the mineral industry compared with an 8 per cent increase in 1962
and an 11 per cent increase in 1961, In the metals sector investment fell 16 per
cent; it rose 4Y% per cent in the nonmetals and 23 per cent in the fuels, The
increase in the fuels sector was due to petroleum and natural gas increases; there
was a decline in the coal sector. Table 55 shows the capital and repair expendi-
tures for the several sectors of the mining industry, but it does not include
expenditures in the nonferrous smelting and refining industries, the petroleum
refining industry nor the pipeline transport industry. Total expenditures attribu-
table to mineral industry activity are also understated to the extent of mining
company expenditures on railways and electric power facilities, as well as
expenditures by other businesses dependent on the industry.

In the petroleum and natural gas industries capital investment was up in all
sectors except petroleum refining for a total increase of about 21 per cent. This
position is the reverse of the previous year when there was a slight decline in
total expenditures although there was an increase in petroleum refining invest-
ment (Table 56),

The latest available statistics show that 64.0 per cent of the mining sector
of Canada’s mineral industry is foreign owned; 59.9 per cent of the petroleum
industry and 55.4 per cent of the nonferrous smelting industry is foreign owned
(Table 57). Foreign-owned capital forms a larger proportion of total czpital
employed in the mineral industry than in other areas of the economy such as
manufacturing or construction (Table 58). Statistics for the past 30 years illus-
trate the dominant position the United States has maintained among foreign
countries investing in the Canadian mineral industry. United States capital has
constituted over 85 per cent of the total foreign investment each year in the

mining and smelting industries and in the petroleum and natural gas industries
(Table 59).
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TABLE 1
Mineral Production of Canada, 1962 and 1963

Unit of 1962 1963
measure Quantity  $’000  Quantity  $ '000
Metals
Antimony ........... e 000 1b 1,931 748 11,601 625
Bismuth ,..... Cee e ?000 1b 425 840 359 704
Cadmium ,,.......0000.. ’000 Ib 2,605 4,731 2,475 5,941
Calcium .,... [ '000 1b 124 124 99 117
Cobalt .......ccovvvnnns 000 1b 3,482 6,345 3,025 6,122
Columbjum (Cb,05) ...... 1000 1b 1,017 1,006 1,393 1,300
Copper ....... ere e 000 s.t. 457 282,733 453 284,404
Gold ...viveviierienrean. 000 troy oz. 4,178 156,314 3,986 150,473
Indium ..........cc0vvus 1000 oz .. .. .. .o
Ironore .....cve00e erenee 000 IL.t. 24,428 263,004 26,914 312,141
Iron (remelt) ............ '000s.t. 9,846 11,807
Lead ..vvvvevvenseeenns 1000 s.t. 215 42,721 201 44,256
Magnesium ......c000... 000 1b 17,631 4,822 17,810 5,358
Molybdenum (Mo content) .,  '000 lb 818 1,261 834 1,344
Nickel .....ccvviirennns 2000 s.t. 232 383,784 217 360,393
Platinum metals ......... 000 troy oz. 471 28,849 358 22,585
Selenium ........... ve.. 000 1b 487 2,801 469 2,274
Silver vivvveveenvannen .. ’000 troy oz. 30,423 35,443 29,928 41,420
Tantalum (Ta05) ....... '000 1b - - - -
Tellurium ., .. ovevnsnnnnns 000 1b 59 352 77 499
Thorium ,......cv0veenns '000 1b . .. .. e
Tin vietvievniennestnones 000 1b 651 443 927 649
Titanium Ore ,...veoveve. '000 s.t. - - - -
Tungsten (WO3) ,,....... '0001Ib 4 2 .. .
Uranium (U30g) ......... 000 1b 16,859 158,184 16,703 136,909
ZiNC vivivnrnninesnannss 000 s.t. 463 112,081 474 121,083
Total, metals ,....... 1,496,434 1,510,044
Non metals
Arsenious oxide ,........ '000 1b 161 7 187 7
Asbestos ,.....ivensnens '000 s.t. 1,216 130,282 1,276 136,956
Barite ....... [ '000 s.t. 227 2,124 174 1,693
Diatomite ....... ceasaees s.t. 211 10 798 197
Feldspar ........ e e ’000 s, t. 10 223 .. 1,976
Fluorspar .......cc.0... 000 s,t. 1,870 16 16
Gemstones .....cc0000n. 1000 1b - - - -
Graphite ........ Ceeeeen S.t. - - - -
Grindstone ,.....00000.e s.t. 10 2 10 2
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Table 1 (cont’d)

Unit of 1962 1963
measure
ur Quantity  $ 1000 Quantity $ ’000

GypSUm .. .uvvvrreennnnne '000 s.t. 5,333 9,350 5,955 11,238
Helium ......... Mcf - - .. .
Iron oxide ...veveevesens ’000 s.t. 0.8 58 1 75
Lithia ..uiveivrencnanns .. *000 1b 500 559 644 682
Magnesite, dolomite and
brucite ................ ’000 ton e 3,432 .. 3,440
Mica ,.ivieiriennnennens ’000 1b 1,204 85 1,183 44
Mineral water ..,.. RPN ’000 gal 377 207 - -
Nepheline syenite ,....... 000 s.t. 254 2,605 254 2,699
Nitrogen .......... e Mcf - - .. ..
Peat MOSS . ...v0ivvrenens 000 s.t. 238 7,480 243 8,486
Potash (K20) ........... ’000 s.t. .. 3,000r 627 22,500
Pozzolana ..... s. t. 5 18
Pyrite, pyrrhotite ,....... 000 s.t. 517 1,880 476 1,644
Quartz ,......cc00veununn ’000 s.t. 2,086 3,817 1,889 3,860
Salt L. .iiiiirinirninnnns ’000 s.t. 3,639 21,927 3,722 22,317
Soapstone, talc, pyrophyllite '000 s.t. 46 625 54 758
Sodium suphate .. .... en ’000 s.t. 247 3,954 257 4,121
Sulphur, in smelter gas ... ’000 s.t. 293 3,090 353 3,488
Sulphur, elemental ........ 000 s.t. 695 9,287 1,250 13,380
Titanium dioxide, etc. .... 000 s.t. v 11,574 e 14,426
Total, nonmetals ,,.... 217,453r 254,050
Fuels .
Coal....... Cerserenns ve *000 s.t. 10,285 69,160 10,576 71,756
Natural gas .o evvvnennenen ’000 Mcf 946,703 108,641 1,117,425 150,469
Natural gas byproduct .... . 0CO bbl een 50,778 vee 70,998
Petroleum crude .......... '000 bbl 244,115 552,353 257,662 615,205
Total, fuels ......... 780,932 908,428
Structural Moterials
Clay products ........ e '000 $ . 37,817 . 38,154
Cement. .oeereernennnnnns '000 s.t. 6,879 113,234 7,014 118,615
Lime ,....... Ceeerne s ’000 s, t. 1,424 17,647 1,451 18,504
Sand and Gravel ......... ’000 s.t. 181,246 118,603 189,570 123,854
Stone ...eiieeiiiinennann ’000 s.t. 47,553 68,866r 62,655 79,884
Total, structural
materials ........... 356,167r 379,011
Total, all minerals .... 2,850,986r 3,051,893

Symbols: «+Not available for publication; ...Not applicable; r Rzvised from previously published
figure.
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TABLE 2
Value of Mineral Production of Canada And Its Per Capita Value
Selected Years 1925-1963

Production Pex"lgli%xta
Metals Industrial Fuels Total
($ millions) (gl:ied?;:s) ($ millions) ($ millions) ®

1925 ... 117 53 57 227 24,38
1930 ... 143 69 68 280 27,42
1935 ... 222 36 55 313 28.84
1940 ... 382 69 79 530 46,55
1945 ... 317 88 94 499 41.31
1950 ... 617 227 201 1,045 76.24
1955 ... 1,008 373 414 1,795 114.37
1960 ... 1,407 520 566 2,493 139,48
1961 ... 1,387 542 653 2,582 141.59
1962 ... 1,496 574r 781 2,851r 153.53r
1963 ... 1,510 633 909 3,052 161.51

r Revised from previously published figure.
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TABLE 3
Indexes of Physical Volume of Industrial and Mineral Production in Canada, 1949-63

Unadjusted (1949=100)

1950

1951

1952

1953

1954

1956

1958

1960 1961 1962

1963

Total Industrial

Total Mining

All nonmetals

Other nonmetals

Quarrying and sand pits

109.9
106.9

103.5
107.9

96.2
103.7
108.6
100.4

96.0

112.1

98.5
107.3
135.5

139.1
151.8
109.0

119.3

116.6
123.4

107.9
103.9
107.1

99.0
118.4
102,5
115.9

143.5

95.6
120.5
226.9

156.3
170.7
122.0

142.9

120.9
13L.0

110.3
106.9
109.2
105.5
128.9

98.0
126.5

163.9

90.5
128.9
291.8

155.5
171.5
117.2

153.5

129.1
142.1

115,7

97.9
111.7
121.4
139.5

96.1
170.6

192.7

81.5
147.8
385.5

152.9
162.3
130.5

154.3

128.5
158.7

129.0
104.5
125.3
136.8
130.5
114.8
185.4

215.6

75.2
169.6
457.8

161.4
167.8
146.3

189.6

154.9
212.3

151.0
107.9
139.0
118.2
145.5
135.2
410.6

344.7

74.6
235.0
812.7

187.6
188.4
184.3

237.7

154.4
227.0

180.3
109.7
110.2
116.0
147.2
131.8
3215

329.5

56.7
401.6
782.6

170.9
178.3
142.1

308.2

167.4 172.9 186.0
253.3 266.9 287.4

197.9 191.7 197.7
111.2 107.1 100.1
166.9 183.8 184.2
128.3 139.3 132.2
142.1 145.0 160.3
168.7 169.5 176.7
406.3 504.7 632.5

380.2 430.7 480.8
53.3 49.9 48.8

195.9
294.4

193.8

95.5
171.0
126.7
158.5
174.0
670.8

513.6
52.0

589.2 712.01,005.71,179.8
909.91,043.71,154.01,221.6

192,6 211.7 222.5
201.4 223.4 234.1
157.7 166.1 177.4

301.2 337.1 380.5

228.1
239.1
185.2

370.9

€S
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TABLE 4
Percentage Contributions of Leading Minerals to Total Value of Mineral Production in Canada, 1954-1963

1954 1955 1956 1957 1958 1959 1960 1961 1962 1963

Petroleum .........cc00eevennnnsns 16.4 17.0 19,5 20.7 19.0 17.5 17.0 18.9 19.4 20.2
Nickel .....iiiiiiinnecennnnnsens 12,1 12,0 10.7 11,8 9.2 10.7 11,9 13.6 13.5 11.8
Iron Ofre ... ...ciuienecrennnnnnnnns 3.3 6.2 7.7 7.6 6.0 8.0 7.0 7.3 9,2 10,2
CoppPer ..ttt ittt 11.8 13.4 14.1 9.4 8.3 9.7 10.6 9.9 9.9 9.3
Gold ....iiiiiiiitt e 10.0 8.7 7.2 6.8 7.4 6.2 6.3 6.1 5.5 4.9
Natural gas  .........cnvevnnenens 0,8 0.8 0.8 1.0 1.5 1.6 2.1 2.6 3.8 4.9
Asbestos ......iiiiiniieinnarraes 5.8 5.4 4.8 4.8 4.4 4.5 4,9 5.0 4.6 4.5
Uranium (U308) ....vcvevvenennann 1.8 1.4 2.2 6.2 13.3 13.7 10.8 7.6 5.5r 4,5
Sand and gravel ........... PN . 4.0 3.8 3.9 4,1 4.6 4.3 4.6 4.1 4,2 4.1
A ¥ 4 Y 6.1 6.6 6.0 4.6 4.4 4,0 4.4 4.1 3.9 4,0
Cement ......ocovnevnneneanasnsoes 4.0 3.7 3.6 4.3 4.6 3.9 3.7 4.0 4.0 3.9
Stone . ......iiiiiiiiia i 2.7 2.4 2,3 2,7 2.6 2.5 2.4 2.6 2.4r 2.6
Coal ...ttt it 6.5 5.2 4.6 4.1 3.8 3.1 3.0 2.7 2.4 2.4
Lead ....c.iiiiennraronnnasaanes 3.9 3.2 2.8 2.3 2.0 1.6 1.8 1.8 1.5 1.5
Silver . ............ Ceheesaenaaas 1.7 1.4 1.2 1.1 1.3 1.2 1.2 1.1 1.2r 1.4
Clay products  .........ccvinvevenns 2.2 2.0 1.8 1.6 2.0 1.8 1.5 1.4 1.3 1.3
Platinum metals ................. 1.4 1.3 1.1 1.2 0.7 0.7 1.2 0.9 1.0 0.7
Potash (K20) .......ovvvennennene - - - - - - - - 0.1 0.7
Salt L ..iiiiriineriat et 0.6 0.6 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.7
Lime ....vivevencens FO AN 1.0 0.9 0.8 0.8 0.9 0.9 0.8 0.7 0.6 0.6
Titanium dioxide ..... Ceeseseesans 0.3 0.3 0.4 0.4 0.3 0.4 0.5 0.6 0.4 0.5
Elemental sulphur ,.........c..c.. . e . . 0.1 0.1 0.2 0.3 0.3 0.4
GYPSUM .. ..iiiierrrnnnnnransnans 0.5 0.4 0.3 0.4 0.2 0.3 0.4 0.3 0.3 0.4
All other minerals .,............... 3.1 3.3 3.6 3.5 2,7 2.6 2.9 3.6 4,2 4.5

Total .....iiviiienennnnnnnans 100.0 100.0 100.0 100.0 100.0 100,0 100.0 100.0 100.0 100,0

Symbols: r Revised from previously published figure; — Nil; ..Not available,
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TABLE 5
Value of Mineral Production in Canada, by Main Geological Regions, 1963
Industrial Total All
Metals Minerals Fuels Minerals
$ % of $ % of $ % of $ % of

Millions Total Millions Total Millions Total Millions Total

Canadian Shield ... 1,263.8 83.7 32.5 5.1 - - 1,296.3  42.5
Appalachian Region 63.6 4,2 165.5 26,1 52.0 5.7 281.1 9.2
St. Lawrence
Lowlands ...... 1.3 0.1 280.2 44.3 9.5 1.0 291.0 9.5
Interior Plains .... * * 107.5 17,0 801.5 88.3 909.0 29.8
Cordilleran Region . 181.7 12,0 47.4 7.5 45.4 5.0 274.5 9.0
Total Canada .. 1,510.4 100.0 633.1 100.0 908.4 100.0 3,051.9 100.0

*Less than $5,000,
— Nil.

TABLE 6
Value of Mineral Production in Canada, by Provinces and Mineral Group, 1963
Metals In'%“stfiﬂl Fuels Total
Minerals
% of % of % of % of
$000 Total $000 Total $000 Total $000 Total

Ontario ......... 683,175 45.2 181,144 28.6 9,509 1.0 873,828 28.6

Alberta ........ 5 - 46,489 7.3 622,817 68.6 669,311 21.9
Quebec ........ 203,410 19,4 249,869 39,5 - - 543,279 17.8
Saskatchewan ., 65,404 4.3 38,770 6.1 168,181 18.5 272,355 8.9
British Columbia . 170,495 11.3 44,743 7.1 45,908 5.1 261,146 8.6
Manitoba ....... 134,982 8.9 25,347 4.0 9,189 1.0 169,518 5.6
Newfoundland .. 123,665 8.2 13,583 2.1 - - 137,248 4.5
Nova Scotia .... 1,043 0.1 20,582 3.3 44,693 4.9 66,318 2.2
New Brunswick .. 9,255 0.6 11,736 1.9 7,352 0.8 28,343 0.9
Northwest

Territories ... 14,727 1.0 - - 655 0.1 15,382 0.3
Yukon ....... .. 14,243 1.0 - - 124 - 14,367 0.5
Prince Edward

Island ....... - - 798 0.1 - - 798 0.03

1,510,404 100.0 633,061 100.0 908,428 100.0 3,051,893 100.0

— Nil,
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TABLE 7

Value of Mineral Production in Canada, by Provinces, 1954—63

($ millions)

1954 1955 1956 1957 1958 1959 1960 1961 1962 1963
Ontario ........ . 497 584 651 749 790 971 983 944 913 874
Alberta ......... 279 326 411 410 346 376 396 473 566 669
Quebec ........ . 279 357 423 406 366 441 446 455 519r 543
Saskatchewan .., 68 85 123 173 210 210 212 216 241: 272
British Columbia- - 159 189 203 179 151 159 186 188 235 261
Manitoba ....... 35 62 68 64 57 55 59 101 159 170
Newfoundland .., 43 68 84 83 65 72 87 92 102 137
Nova Scotia ..... 73 67 66 68 63 63 66 62 62 66
New Brunswick .. 12 16 18 23 16 18 17 19 22 28
Northwest

Territories 26 26 22 21 25 26 27 18 18 16
Yukon «--ee-nve. 17 15 16 14 12 13 13 13 13 15
Prince Edward ...

Island ........ - - - - - 5 1 1 0.7 0'8,
Canada ,........ 1,488 1,795 2,085 2,190 2,101 2,409 2,493 2,582 2,851r 3,052
Symbols: — Nil; r Revised from previously published figure.

TABLE 8
Percentage Contribution of Provinces to Total Value of
Mineral Production in Canada, 1954—63

1954 1955 1956 1957 1958 1959 1960 1961 1962 1963
Ontario .......... 33.4 325 31.2 34.2 37,5 40.3 39.4 36.6 32,0r 28.6
Alberta ,,........ 18.8 18.2 19,7 18.7 16.5 156 15.9 18,3 19,9 21.9
Quebec .......... 18.8 19,9 20.2 18.5 17.4 18,3 17.9 17.6 18,2 17.8
Saskatchewan .. 4.6 4,7 5.9 7.9 10.0 8.7 8.5 8.4 8.4r 8.9
British Columbia , . 10,7 10.5 9.7 8.2 7.2 6.6 7.5 7.3 8.2r 8.6
Manitoba P 2.4 3.5 3.3 2.9 2.7 2.3 2.4 3.9 5.6 5.6
Newfoundland 2.9 3.8 4.0 3.8 3.1 3.0 3.5 3.6 3.6 4.5
Nova Scotia ...... 4,8 3.7 3.2 3.1 3.0 26 2.6 2.4 2.2 2,2
New Brunswick ... 0.8 0.9 0.9 1.1 0.8 0.8 0.7 0.7 0.8 0.9
Northwest Territories 1.7 1.5 1.1 1.0 1.2 1.1 1.1 0.7 0.6 0.5
Yukon ...... e 1.1 0.8 0.8 0.6 0.6 0.5 0.5 0.5 0.5 0,5
Prince Edward Islan - — - - — 0.2 0.05 0,02 0.02 0.3
Canada .,........ 100,0 100,0 100.0 100,0 100.0 100.0 100.0 100,0 100,0 100,0
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TABLE 9

Production of Leading Minerals in Canada, by Provinces, 1963

Nfld. P.E.LI. N.S. N.B. Que. Ont. Man, Sask, Afta, B.C. N.W.T. Yukon Cenada
Petroleum ..sceassanarss bbl - - - 7,381 - 1,205,376 3,771,163 71,303,893 168,214,054 12,528,681 631,229 - 257,661,777
$ - - - 10,333 - 3,459,429 9,188,635 160,226,978 416,844,350 24,841,518 633,754 - 615,204,997
Nickel .. Bt - - - - 2,506 149,089 63,585 - - 1,850 - - 217,030
$ - - - - 4,209,785 246,252,488 106,822,887 - - 3,107,498 - - 360,392,658
Tron 0T sssescacseeeness Bt 9,683,004 - - - 11,650,787 6,749,617 - - - 2,060,241 - - 30,143,649
s 99,053,621 - - - 122,306,806 70,033,690 - - - 20,746,424 - - 312,140,541
COPPOr +eassusssrernanas Babe 14,012 - 237 8,964 141,400 178,960 16,980 29,772 - 62,218 16 - 452,559
s 8,827,797 - 149,394 5,647,307 89,081,976 112,048,454 10,697,506 18,756,028 - 39,184,967 10,281 - 284,403,710
Gold .. oz 12,318 - - 1,128 917,229 2,338,854 49,886 64,813 132 159,473 387,000 55,211 3,986,044
s 465,004 - - 42,582 34,625,395 88,291,739 1,883,196 2,446,691 4,983 6,020,106 14,609,250 2,084,215 150,473,161
Natural 88 ..sssasseasas Mef - - - 103,524 - 15,920,055 - 39,936,193 943,354,973 118,058,994 51,478 - 1,117,425,217
s - - - 109,520 - 6,049,621 - 2,364,223 129,428,302 12,495,718 21,330 - 150,468,714
AsbestoB vissrsarnrsnens Bobs 20,390 - - - 1,158,210 33,715 - - - 63,215 = - 1,275,530
$ 3,320,064 - - - 116,582,134 5,372,645 - - - 11,681,337 - - 136,956, 180
Uranlum (U30g) ceeeseees b - - - - - 12,770,421 - 3,932,645 - - - - 16,703,066
$ - - - - - 102,951,146 - 33,957,973 - - - - 136,909,119
Sand and gravel.seeeseeas 8ite 4,640,993 629,475 6,633,581 4,417,611 42,375,911 80,259,750 9,653,471 7,368,017 16,139,744 17,451,950 - - 189,570,503
B 4,276,626 573,345 4,086,794 2,720,159 20,186,642 56,338,204 6,947,039 3,980,098 14,894,547 9,850,800 - - 123,854,254
Zinc caseenns a.t 34,485 - - 10,614 75,084 66,470 46,392 33,320 - 201,432 - 5,925 473,722
8,814,473 - - 2,712,939 19,191,567 16,989,728 11,857,855 8,516,479 - 51,485,905 - 1,514,520 121,083,466
Cementeeeseranssssvenes Bt 92,460 - - 161,833 2,330,641 2,552,665 455,325 217,545 727,122 476,071 - - 7,013,662
$ 1,848,347 - - 2,658,949 36,938,775 39,551,719 9,684,760 5,672,084 13,713,527 8,546,768 - - 118,614,929
SEON® sasessssssecresses Mt 382,260 225,000 457,525 4,416,799 30,003,825 20,402,614 3,693,144 - 138,894 2,935,268 - - 62,655,329
$ 827,465 225,000 1,199,580 4,126,713 39,406,180 25,073,707 4,643,636 - 416,426 3,964,712 - - 79,883,419
Coal «uven at - - 4,554,944 886,336 - ~ - 1,873,556 2,289,943 962,684 - 8,231 10,575,694
$ - — 44,693,053 7,232,170 - - - 3,713,988 9,864,890 6,128,805 - 123,675 71,756,581
Lead savsssssnsnnssnsses Bt 23,392 - 1,4€0 1,783 4,337 1,539 2,737 - - 157,487 - 8,490 201,165
$ 5,146,264 - 308,053 392,277 954,051 338,560 602,203 - - 34,647,144 - 1,867,647 44,256,199
SUVEr ssnseesnerssssaees OZ 981,005 - 423,189 332,472 4,441,644 9,601,621 766,434 746,683 12 6,451,158 77,468 6,106,037 29,927,723
$ 1,357,711 - 585,694 460,141 6,147,235 13,288,643 1,060,745 1,033,409 17 8,928,402 107,216 8,450,755 41,419,968
Clay sessasnnnns s 92,120 - 1,337,430 623,166 6,852,660 21,819,687 594,072 1,044,721 3,452,835 2,337,603 - - 38,154,294
Platinum metals .. . oz - - - - - 357,649 -~ - - 2 - - 357,651
$ - - - - - 22,585,055 - - - 150 - - 22,585,205
Potagh (K20) seevvvavees 8ot - - - - - - - 626,860 - - - - 626,860
$ - - - -~ - - - 22,500,000 - - - - 22,500,000
Saltusessssssarrosesases B8ub - - 356,902 - - 3,187,491 24,883 56,301 96,417 - - - 3,721,994
s - - 4,043,804 - - 14,793,161 618,533 1,364,490 1,496,577 - - - 22,316,565
Lime eeessessnaronsocsss St - - - 16,919 358,201 952,945 54,879 - 54,826 12,961 - - 1,450,731
s - - - 382,713 4,586,493 11,434,223 908,952 - 970,673 221,166 - - 18,504,220
Titaplum dioxide «.vsvsee Bate ot - - - een - - - - - - -
s - - - - 14,426,444 - - - - - - - 14,426,444
Elemental sulphur +ievaus  8it - - - - - - - 1,249,887
s - - - - - 53,744 14,777 589 - 1,794,594 - - 13,380,182
Gypsum .. 5.t 232,259 - 4,910,536 80,544 - 439,206 131,767 - 11,516,478 160,954 - - 5,955,266
s 766,098 - 8,228,893 139,497 - 1,225,301 395,301 - - 482,862 - - 11,237,952
Total, leading minerals... $ 134,795,500 798,345 64,632,695 27,258,466 515,496,143 857,950,944 165,920,097 265,577,751 602,603,605 246,466,479 15,381,831 14,040,812 2,910,922,758
Grand total, all minerals .. § 137,248,341 798,345 66,317,617 28,343,419 543,278,426 873,828,297 169,517,064 272,355,007 669,311,368 261,146,081 15,381,831 14,366,936 3,051,892,732
% of grand total saseesess 98.2 100.0 97.5 96.2 94.9 98.2 97.9 97.5 90.0 94.4 100,0 97.7 95.4
Symbols: — Nil; ... Not applicable,
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TABLE 10
World Role of Canada as Producer of Certain Important Minerals, 1963

World Rank of the Six Countries
Metal or Nonmetal Produc-
tion 1 2 3 4 S [
. 1963 CANADA U.S.5.R. New Caledonia Cuba U.S.A. Finland
Nickel (Mine
production) ..... s.t. 373,000 217,030 90,000 32,200 16,200 11,432 3,231
% of world total 58 24 9 4 3 1
1963 CANADA U.S,S.R. Republic of S. Rhodesia China U.S. A,
South Africa
Asbestos ......... s.t. 3,200,000 1,275,530 1,200,000 205,744 142,254 110,000 66,606
% of world total 40 38 6 4 3 2
1963 U.S.S.R. CANADA Republic of U.S.A. Colombia  Japan
South Africa
Platinum group metals troy ounces 1,543,000 800,000 357,649 305,500 49,750 28,592 3,040
(mine production) % of world total 52 23 20 3 2 -
1963 U.S.A. CANADA Republic of France  Australia  Spain
Uranium ([1303 South Africa
concentrates).... s.t 30,400 14,218 8,352 4,532 2,021 1,200 55
(Free World).... % of world total 47 27 1§ 7 4 -
1963 U.S. A, CANADA U.S.S.R. Australia Mexico Japan
Zinc (mine production) s.t. 3,791,724 526,995 497,180 463,000 298,657 264,351 218,194
% of world total 14 13 12 8 7 6
1963 Republic of CANADA S. Morocco N. Rhodesia Cuba Australia
Cobalt (mine the Coago
production) ...... s.t. 12,800 8,050 1,512 1,511 778 192 18
(Free world) ... % of world total 63 12 12 6 2 -
1963 U.S.A. CANADA Norway Austral