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Foreword

This issue of the Canadian Minerals Yearbook is a report of developments in
the mineral industry for 1975. The 54 chapters dealing with specific commodities
were issued in advance under the title Preprints, Canadian Minerals Yearbook
1975 to provide information as soon as possible to interested persons. The
Statistical Summary prepared specifically for the Yearbook each year, deals with
the overall position of the industry in its national and international perspective; it
comprises 69 statistical tables not readily available from other sources. The
Company Index provides full and accurate company names and a complete
cross reference to corporate activities in the Canadian industry, supported again
by pocket map 900A, Principal Mineral Areas of Canada.

The Yearbook is the permanent official record of the growth of the mineral
industry in Canada and is preceded by similar reports under various titles dating
back to 1886. Those wishing to refer to previous reports should consuit
departmental catalogues, available in most libraries.

The basic statistics on Canadian production, trade and consumption were
collected by Statistics Canada, unless otherwise stated. Company data were
obtained directly from company officials or corporate annual reports by the
authors. Market quotations were mainly from standard marketing reports.

The Department of Energy, Mines and Resources is indebted to all who
contributed the information necessary to compiie this report.

October 1976
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Front End Leaf

The spectacular CN Communications Tower is the focal
point of this panoramic view of Toronto’s skyline. Fif-
teen thousands tons of cement were used as the binding
ingredient for the forty thousand cubic yards of concrete
required to construct this tower — the tallest free-
standing structure in the world. (Photo courtesy of
Canada Cement Lafarge Ltd.).

Frontispiece

View of the open pit from inside the stope above the 800-
foot fevel at Kidd Creek mine at Timmins. Ontario
(Photo by Herb Nott & Co. Ltd))
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General Review

W.E. VAN STEENBURGH

The state of the Canadian economy 1975

The economic recession which started in 1973 bot-
tomed out in 1975, and moderate economic recovery
was under way from the second quarter onwards. The
rate of inflation lessened to some extent. Gross
national product (GNP) at market prices for 1975 rose
to $161.1 billion which was 11.4 per cent higher than a
year earlier. After discounting for the rise in overall
prices, growth in real GNP was 0.6 per cent. This real
growth rate was below that experienced in any year
since 1954. By comparison, real growth amounted to
3.2 per cent for 1974 and 7.2 per cent for 1973. Figure |
shows GNP and GNP per capita from 1955 to 1975, in
both current and constant dollars.

Corporation profits before taxes fell 1.1 per cent in
1975, compared with increases of 25.1 per cent in 1974
and 39.2 per cent in 1973. The profit share of GNP was
11.5 per cent in 1975, which is high compared to
average historical values. On the other hand, labour
income, which represents over one half of GNP, rose
15.4 per cent in 1975, which is somewhat less than the
phenomenal increase of 18.3 per cent in 1974.

Although overall profits were down somewhat in
1975, they varied considerably among industries. Total
mining showed decreased profits, with metal mines
recording a large decrease. Profits increased slightly in
other mining and substantially in mineral fuels. Total
manufacturing recorded decreased profits and among
its components the textiles, wood, paper and forestry,
and primary metal industries showed large decreases,
metal fabricating a slight increase, and the food and
beverage, machinery, and the nonmetallic mineral
product industries recorded significant profit increases.

A significant part of corporation profits and of non-
farm unincorporated business income was due to gains
in the value of inventories which resulted from the
turnover of goods at rising prices. The inventory
valuation adjustment, which removes from income
those profits which do not reflect current production,
amounted to ~2.9 billion dollars in 1975.

Real domestic product (RDP). Figure 2 indicates
the growth in RDP for selected Canadian industries
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since 1960. RDP measures the country’s output of
goods and services and differs from GNP in thatitis a
measure of the production rather than of the income of
Canadians. The RDP index (1971=100) for all Cana-
dian industries for 1975 was 117.6 compared with 117.3
a year ago, a rise of only 0.3 per cent.

Production of mines, quarries and oil wells for 1975
decreased 7.4 per cent from 1974, with metal mines
down 6.9 per cent, mineral fuels down 7.2 per cent, and
nonmetal mines down 16.1 per cent. Manufacturing

Statistical data were compiled by the Information Systems Division from information provided by Statistics Canada.
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production for 1975 decreased 4.9 per cent from 1974
and among its components the food and beverage
industries production was up 0.9 per cent; wood, down
9.2 per cent; paper, down 18.9 per cent; printing and
publishing, up 1.1 per cent; primary metals, down 3.9
per cent; metal fabricating, down 4.2 per cent; machin-
ery industries, down 0.4 per cent; transportation equip-
ment, down 1.2 per cent; nonmetallic mineral pro-
ducts, down 3.9 per cent;, and chemical and chemical
products industries, down 0.2 per cent.

Labour force and unemployment. The year 1975
brought little improvement to the Canadian labour
scene. The nation’s total labour force grew from 9.70 to
10.06 million people, an increase of 3.7 per cent which
was only slightly less than the 4.1 per cent growth for
the previous year. However, the 1975 increase in
employment was only 1.9 per cent compared to 4.4 per
centin 1974. As a result, unemployment increased by

178,000 people to a total of 697,000 people in 1975,
whereas virtually no change was recorded in 1974. The
unemployment rate increased significantly to 6.9 per
cent for 1975 from 5.3 per cent for 1974. Figure 3

illustrates trends in Canada’s population, labour force,

and unemployment rate from 1955 to 1975.

All regions recorded limited growth in employment
in 1975. The increase in British Columbia was 2.2 per
cent (22,000 new jobs); Quebec, 1.5 per cent (37,000
new jobs); Ontario, 1.8 per cent (63,000 new jobs); and
the Prairies, 3.0 per cent (46,000 new jobs).

The service sector provided the major contribution
to the growth in employment in 1975, with an increase
of 6.0 per cent or 346,000 people. By comparison,
employment in the goods-producing sector fell by 3.6
per cent or 120,000 people. Among industries in the
goods-producing sector, mining employment which
increased 3.3 per cent in 1974, showed an increase of
10.2 per cent or 13,000 people to a total of 140,000
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people in 1975. Manufacturing employment decreased
substantially by 6.6 per cent (134,000 fewer jobs) in
1975 compared to a 2.9 per cent increase in 1974.
Construction employment increased 2.0 per cent
(12.000 new jobs) in 1975 compared to an 8.9 per cent
increase a year earlier.

Labour disputes increased significantly in Canada
during 1975 with 11.5 million man-days lost in work
stoppages.* an increase of 18.6 per cent over 1974.
Work stoppages in mines, quarries and oil wells
increased 116.5 per cent to 1.1 million man-days.
Continuing inflation contributed to {abour unrest.

Prices. Prices at both the retail and wholesale levels
rose somewhat less sharply in Canada, following the
general easing of inflation in most industrial countries
as a result of the international recession. According to
statistics Canada, inflation** rose at a rate of 10.8 per

*In calculating time lost, only the workers directly affected by
the strike or lockout are taken into account; time lost by
workers indirectly affected, such as those laid off as a result of a
work stoppage, is not included.

**Measured by Statistics Canada as the difference between
overall GNP and real GNP,
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cent in 1975, Canada suffered a somewhat milder
recession than the average for the Organization for
Economic Co-Operation and Development (OECD)
countries. The slowdown in the rate of inflation in
Canada came later and was smaller than that in the
United States, the Federal Republic of Germany and
Japan. Mounting concern over Canada’s inflation pros-
pects and the severe domestic and external difficulties
which these would entail led the government to intro-
duce an anti-inflation program which became law in
late December.

The consumer price index (1971 = 100), which is
designed to measure typical family living costs, reached
138.5 for 1975, a rise of 10.8 per cent over 1974. From
1974 to 1975, food prices went up 12.9 per cent,

< housing 10.0 per cent, clothing 6.0 per cent, and

health-personal care 11.4 per cent.

The purchasing power of the consumer dollar, in
terms of 1971 prices, stood at 72 cents for 1975.

Canada’s total wholesale price index (1935-
39=100) was 491.3 for 1975, a rise of 6.5 per cent over
the preceding year. During this period, the price of
vegetable products fell 3.5 per cent, textile products fell
4.2 per cent, nonferrous metals remained constant,
nonmetallic minerals rose 18.3 per cent, and iron
products rose 14.8 per cent.

Balance of international trade. Canada’s current
account was a record deficit of $4,965 million at the end
of 1975. This represented an increase of $3,473 million
over the deficit of $1,492 million registered in 1974.
The factors contributing to the loss were the balance of
merchandise trade which became negative in 1975 (a
decrease of $2,337 million from 1974), and non-
merchandise transactions of which the deficit increased
by $1,136 million in 1975. Trends in merchandise and
non-merchandise trade from 1955 to 1975 and in the
current account from 1960 to 1975 are illustrated in
Figures 4 and S respectively.

During 1975, the value of merchandise exports
increased to $33.347 million, up 2.3 per cent over 1974,
largely due to price increases for many of Canada’s
export commodities. The volume of exports was
generally down, as a result of the world-wide recession.
There was little change in the value of shipments to
Canada’s principal markets, with exports to the United
States and the European Economic Community (EEC)
up slightly and those to Japan down somewhat. Exports
to Central and South America showed a slight decrease
and those to Eastern Europe (including Russia) a
significant increase. The United States market received
65.4 per cent of total shipments in 1975. The largest
increase in the value of exports was recorded for
inedible end products. Considering some of the major
commodities, the value of exports of wheat for 1975
showed little change from 1974, other cereals
increased, iron and nickel ores and concentrates
increased whereas copper ores and concentrates
decreased, crude petroleum and asbestos were down
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and natural gas up significantly, lumber was down,
wood pulp and newsprint paper remained about the
same, aluminum, copper, nickel and zinc metals and
alloys were down, industrial and agricultural machin-
ery up, and the value of exports of motor vehicles and
parts were up in 1975.

Merchandise imports increased 1o $34,635 million
in 1975, a growth of 9.3 per cent from 1974. World-
wide inflation contributed to the rising price of imports
into Canada. The value of imports from the United
States, the EEC and the Middle East increased in 1975
whereas those from Japan and Central and South
America decreased to some extent. The United States
supplied 68 per cent of Canada’s total imports in 1975,
Commodities such as industrial and agricultural
machinery, coal and crude petroleum showed the
largest increase in imports.

The deficit on non-merchandise transactions con-
tinued to rise in 1975. At $4,326 million, it was $1,136
million greater than in 1974. With the exception of
other services, the net balances on all service items
worsened. The largest item was the interest and divi-
dends account, with a $441 million increase in the
deficit to $1,970 million. The deficits on freight and
shipping and travel increased by $135 million and $443
million respectively, while the deficit on other services
fell by $75 million to $1,200 million.
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During 1975 there were increases in the prices of
both exports and imports. These increases were associ-
ated with Canadian and world-wide inflation. The
export price index (1971=100) for all sections
increased to 172.9 in 1975, a rise of 10.6 per cent from
1974. The inedible crude materials section showed the
largest increase to 16.5 per cent, followed by inedible
fabricated materials at 14.4 per cent; the live animals
section recorded a 17.6 per cent decrease. Changes in
the export price indexes for some commodities of
particular interest were wheat, down 5.2 per cent; iron
ore and concentrates, up 34 per cent; copper ores and
concentrates, down 42.7 per cent; nickel ores and
concentrates, up 30 per cent; crude petroleum, up 12.6



per cent; natural gas, up 123.2 per cent; coal, up 80.6
per cent; and asbestos, up 30.7 per cent.

The import price index (1971=100) for all sections
increased to 157.1 for 1975, a rise of 15.6 per cent from
1974. Changes in the import price indexes for some
commodities of particular interest were fresh fruit, up
14 per cent; cocoa, chocolate, coffee and tea, up 10.8
per cent; coal, up 59.3 per cent; crude petroleum, up
26.4 per cent; industrial machinery, up 21.9 per cent,
and cars, trucks and parts, up 16.6 per cent.

Figure 6 illustrates the behaviour of net capital
movement in the Canadian balance of international
payments from 1955 to 1975.* The total net capital
inflow in 1975 amounted to $4,561 million, a rise of
over $3 billion from $1,516 million in 1974. The net
inflow of long-term capital in 1975 rose sharply by over
$3.2 billion to $4,106 million. This mainly reflected
increased sales of new Canadian issues of bonds and
stocks abroad. Short-term capital movements in 1975
led 10 a net capital inflow of $455 million, a fall of $190
million from 1974. The main changes were a decrease
in the net foreign currency claims of the Canadian
chartered banks on non-residents which provided a
capital inflow, and an increase in Canadian non-bank
holdings of short-term funds abroad which provided a
capital outflow.

Capital and repair expenditures. Total invest-
ment, including both capital and repair expenditures,
on construction and machinery and equipment in
Canada during 1975 was $47.7 billion at current prices.
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*Mineral exports contribute substantially to improving the
merchandise trade balance of the current accounts, but
because of data problems the contribution of the mineral
industry on net capital movements is not known.
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This was $5.7 billion or 13.5 per cent hiigher than in
1974.

Investments for 1975 were more substantial in the
business sector than in the non-business sector. Sectors
showing the largest percentage increases in 1975 com-
pared with 1974 were commercial services, 31.0 per
cent; agriculture and fishing, 24.1 per cent, utilities,
22.1 per cent; and mines, quarries and oil wells, 21.5
per cent.

Trends in the total investment in major Canadian
industrial sectors from 1955 to 1975 are illustrated in
Figure 7. The total investment forecast for 1976 is
$53.3 billion, a rise of 11.7 per cent over 1975.

International background

During 1975 the world economy began to recover {rom
the longest and sharpest international recession
encountered since the 1930s. At the beginning of the
year, real output was falling and unemployment was
rising in most countries. By the end of the year,
moderate economic expansion was under way in most
industrial nations. This turn-around in economic per-
formance reflected a number of influences. Resistance
to the recession was provided by the extensive income
support and welfare systems which exist in virtually all
industrial nations. In addition, most governments
introduced fiscal and/or monetary policies in late-1974
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and in 1975 to promote economic expansion. Business
enterprises began to stabilize their inventories and, as
the speculative excesses in commodities of 1973 and
1974 were dissipated, a new base for recovery in
demand and output began to appear.

The rate of inflation eased to some extent during
the year in many industrial countries. Among the
contributing factors were the world-wide recession, a
decline in commodity prices, a stabilization of oil
prices, and relatively good food crops in 1975. Modera-
tion was evidenced in nominal wage increases in a
number of countries, notably Japan, the Federal
Republic of Germany and the United States. The
balance of payments deficits were generally smaller in
1975 among the industrial countries. The recession
contributed to a decrease in imports, notably oil,
whereas exports were increased to the oil-exporting
countries. In contrast, the developing countries ran
their combined current account deficit substantially
above the high level recorded in 1974. Unemployment
increased to historically high levels in 1975 as a result
of the recession and the moderate nature of the
recovery. The volume of world trade decreased by
about six per cent from that of 1974. Inflation, high
levels of unemployment, and considerable unutilized
productive capacity remained major problems in the
industrial world during 1975.

The floating of the major currencies, which became
prevalent in early 1973, continued during 1975. There
were considerable fluctuations in the exchange rates
which compensated to a large extent for the different
inflation rates occurring among countries.

The year 1975 saw an extensive increase in the
North-South dialogue between the developed coun-
tries, the less-developed countries (LDCs) and the oil-
exporting countries. The atmosphere and content of
many of the discussions reflected the influence of the
1973-74 energy crisis. The less-developed countries,
which had been suffering under the inflationary spiral
since the late 1960s, received a bruising economic
setback from the quadrupling of crude oil prices bet-
ween October 1973 and January 1974 and from the
subsequent world-wide recession of 1974-75. Their
demands for concessions from the industrially-
developed countries in such problem areas as relief
from accumulated debts, preferred access (o markets,
adequate and stable prices for primary commodities,
industrialization and technology transfer, increased in
vigour. They were supported in many of their demands
by the oil-exporting countries. The developed coun-
tries were concerned, to a large extent, with the
security of supply and price of crude oil. Among the
1975 fora of the North-South dialogue were the Special
Session of the United Nations General Assembly in
September and the Conference on International
Economic Co-Operation in December. Several mem-
bers of the Organization of Petroleum Exporting Coun-
tries (OPEC) emerged as major aid donors to the less-
developed countries in 1975. Traditional donor coun-

tries, on the other hand, found it difficult to maintain
their aid programs in real terms in the face of interna-
tional inflation and various domestic economic prob-
lems.

Throughout 1975, members of the International
Monetary Fund (IMF) worked towards agreement on a
number of amendments 1o the Articles of Agreement
of the IMF and on enlarged quotas for member
countries. After difficult negotiations among the
various advisory and directing groups, agreement was
finally reached in January 1976. The decisions are now
to be put before the member countries for ratification,
with a view to implementation sometime in 1977.

An overall increase of 33 per cent in quotas, which
determine member countries’ voting power, subscrip-
tion payments and borrowing opportunities, was pro-
posed. The share of the oil-producing countries would
doubls, that of other developing countries would be
maintained at its current level, and the share of the
developed countries would drop by 5 per cent. The
exchange rate arrangements provide for the possibility
of an eventual return to a system of fixed exchange or
par values, if a large majority of the member countries
so desire. They also provide a legal basis for member
countries to adopt alternative approaches, such as
floating exchange rates, and to maintain them even if
other countries return to par values. The official status
of gold would be eliminated in the international mone-
tary system, and the official price of gold as well as
obligations to make settlements with the IMF in gold
would be abolished. Central banks would be permitted
complete freedom to buy and sell gold on private
markets. The Fund intends to return one sixth of its
present gold holdings to members at the official price
in proportion to their quotas in the Fund and to sell one
sixth at market prices for the benefit of the developing
countries. Profits from the latter sale will be put into a
trust fund to provide concessional balance of payments
financing for the poorest developing countries within
the IME

The IMF Oil Facility was the major official arrange-
ment utilized in 1975 to help countries with balance of
payment difficulties arising from the higher price of
crude oil. Member countries were able to obtain
additional Special Drawing Rights and a Subsidy
Account was developed to reduce the interest burden
on the most seriously affected countries which had
borrowed from the Facility. The operations of the Qil
Facility will soon terminate. However, the IMF Interim
Committee agreed in January 1976 that the lending
limit on the regular credit tranche of the Fund should
be increased until the expanded IMF quotas are put
into effect, probably in mid-1977.

The Financial Support Fund of the QECD, not yet
ratified by all member governments, was established
in April 1975 as a lender of last resort to OECD
members. The World Bank created a new facility late in
1975 called the Third Window which will provide an
interest subsidy on loans to developing countries.



Negotiations were begun on capital increases for the
World Bank and its affiliate, the International Finance
Corporation, and the resources of the regional develop-
ment banks, i.e., the Inter-American Development
Bank, the African Development Bank and the Asian
Development Bank, were strengthened during the
year. The less-developed countries (or multinationals
operating in LDCs) are increasingly being able to
obtain secure loans at favourable rates of interest in
order to finance capital investment projects. When they
become operational, many of such projects in mining,
smelting and refining will come into direct competition
with similar industries in Canada.

The surplus of OPEC oil funds was greatly reduced
in 1975 from that of the previous year, but the recycling
of these funds was still an important source of financ-
ing for a number of developed and developing coun-
tries. OPEC countries increased their lending to inter-
national organizations, including the IMF Oil Facility,
and direct lending to both developed and developing
countries, much of which was placed in medium- and
long-term investments, including government
securities, corporate bonds and equities.

At the request of France, the Economic Summit
Conference was held in November 1975 at the Chateau
de Rambouillet in France to discuss international
economic and monetary problems. The meeting was
attended by the heads of government of France, the
Federal Republic of Germany, Italy, Japan, the United
Kingdom and the United States. One of the main
results was that the United States and France reached
an agreement ending their long differences concerning
the question of present and future exchange rate
arrangements. )

The Tokyo Round of multinational trade negotia-
tions under the General Agreement on Tariffs and
Trade (GATT) progressed slowly throughout 1975
because of both prevailing unsettled economic condi-
tions and the magnitude of the negotiations. By the end
of 1975, it appeared that most of the procedural
difficulties had been settled.

Mineral industry

Mineral production. In 1975, the total output of
Canadian minerals, including metals, nonmetals,
structural materials and mineral fuels, reached a record
level of $13.4 billion compared with $11.7 billion the
previous year. This was more a reflection of increases
in price than of increased volume of production.

The highest production value was in the mineral
fuels sector, including coal, natural gas, natural gas
byproducts and crude petroleum, which rose to $6.85
billion in 1975 from $5.20 billion in 1974. Alberta’s
output increased to $5.83 billion in 1975 from $4.38
billion in 1974.

Metal mining production had a value of $4.81
billion in 1975, down minimally from $4.82 billion in
1974. Ontario was the leading province in metals

General Review

output with a production value of $1.96 billion, down
from $2.05 billion in 1974.

In nonmetal mining, production value was $929.2
million in 1975 compared with $895.4 million in 1974.
Leading minerals in the group were asbestos at $266.9
million in 1975, down from $302.0 million in 1974 and
potash at $346.8 million, up from $308.9 million in
1974,

The total value of structural materials was $806.7
million in 1975, down from $828.3 million in 1974.
Leading materials were cement at $265.3 million, down
from $274.6 million; sand and gravel at $260.3 million,
down from $264.0 million; and stone at $170.7 million,
down from $177.2 million in 1974.

Figure 8 illustrates growth of the three major
sectors of the Canadian mineral industry between 1960
and 1975. The value of mineral production has grown
at about 10.6 per cent a year during the period with
mineral fuels growing at a higher rate than either
metallic or industrial minerals. During 1975, the per
capita value of mineral production went up by $64.55 to
$587.85, while mineral production as a percentage of
GNP rose from 8.1 to 8.3.

Figure 9 shows the distribution of mineral produc-
tion by commodity and by province for 1975. As in
1974, petroleum was the dominant mineral commodity
in value of output with 28.2 per cent of the total. In
terms of provincial mineral production, Alberta made
the largest single contribution, 44.8 per cent of the
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total, followed by Ontario which contributed 17.5 per
cent.

Mineral prices. Trends in the wholesale price
indexes of mineral products since 1951 are shown in
Figure 10. The iron products index, which has been the
highest mineral industry price index in recent years,
reached 537.7 in December 1975. This was a 12.1 per
cent increase over 1974, compared with the nonferrous
metals index which went up by only 0.4 per cent,
nonmetallic minerals which rose 16.1 per cent, and the
general wholesale index which rose 3.7 per cent.

The Prices of many minerals, especially the nonfer-
rous metals, stabilized or decreased in 1975, despite
continuing inflation. At year-end, the Canadian pro-
ducer price* for copper was 63.38 cents a pound, down
from 73.0 cents at the end of 1974; zinc remained
constant at 37.0 cents a pound; lead, 19.07 cents a
pound, down from 21.5 cents; and nicke! was $2.20 a
pound, up from $1.91 a year ago.

Mineral trade. Canada exported $11.2 billion worth
of crude and fabricated minerals during 1975, with the
United States buying the bulk of mineral exports, 68.0

*Applicable to North American markets.
**Excludes the United Kingdom.

per cent. Sales to Japan accounted for 9.1 per cent,
Britain 6.4 per cent, and the European Economic
Community*™ 8.0 per cent. Figure 11 illustrates the
declining share of the value of mineral exports to
Britain over the last decade and the increased portion
to Japan and other countries.

Trends in Canadian mineral trade since 1964 are
given in Figure 12. For 1975, the value of mineral
exports, including both crude and fabricated mineral
products, was $11,201.1 million, only 0.2 per cent
higher than a year ago. Mineral exports of crude and
fabricated materials as a share of total Canadian trade
decreased slightly in 1975 10 34.7 per cent from 35.6
per cent in 1974, During this period, the share of
exports of mineral fabricated products, which had
averaged 13.4 per cent, fell 1o 11.0 per cent during
1975, while crude minerals moved from an average
17.5 per cent to 23.7 per cent.

Mineral investment. Trends in mineral investment
in durable physical assets, including both capital and
repair expenditures, for six major mineral sectors from
1960 to 1975 are illustrated in Figures 13 and 14. In
mining, investment in mineral fuels in 1975 was $1.9
billion or 28.6 per cent higher than 1974, compared
with nonmetal mines at $479.1 million, a rise of 13.6
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per cent. Similarly, in mineral manufacturing, invest-
ment in nonmetallics at $335.9 million was 6.2 per cent
higher than in 1974, compared with petroleum and coal
products at $582.6 million, a rise of 7.8 per cent, and
primary metals at $1,445 million, an increase of 15.0
per cent.

Return on invested capital. Figure 15 compares the
average 1964-1975 rate of return on invested capital®
for various sectors in the Canadian mineral industry
with the total of all Canadian industries. Metal mines
show the highest average rate of return at 12.7 per cent
and mineral fuels the lowest at 9.1 per cent compared
with the total of all Canadian industries at 11.3 per
cent. The relevant values in 1975 were in some cases
higher and in some cases lower than the average
values. The rate of return in metal mines for 1975 was

*Pre-tax profit/(total assets minus total current liabilities) x
100.

**Includes metal mines, nonmetal mines, and mineral fuels.
“**Includes primary metals, nonmetallics, and petroleum and
coal producls.

General Review

10.1 per cent, in mineral fuels 21.6 per cent, and in all
industries 13.7 per cent.

In 1975, the rate of return on investment in the
mining industries** was 15.6 per cent. This is a
relatively high rate of return compared to that of the
past ten years when the highest level was 18.2 per cent
in 1974 and the lowest was 7.1 per cent in 1972. In the
mineral-based manufacturing industries,*** the 1975
rate of return was 15.0 per cent. This rate is also
comparatively high in view of its fluctuation between
7.9 and 9.8 per cent from 1966 to 1972 and upward to
18.2 per cent in 1974.

Outlook

The world economy. By the end of 1975, economic
recovery from the world-wide recession of 1974-75 was
under way to a moderate degree in most industrial
countries. Output is increasing, balance of payments
are generally improved over 1974, and the rate of
inflation has eased somewhat. Unemployment remains
a major problem, and some economists are expressing
doubts as to the length and strength of the emerging
recovery.
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Many less-developed countries (LDCs) have not
recovered from successive blows of the inflationary
spiral, the quadrupling of oil prices, and the recession.
Their demands for a New International Economic
Order increased in vigour during 1975. Among the
resulting changes, several international organizations
were either created or expanded to provide additional
loans to LDCs and to fund LDC projects. The 1975
Lomé agreement concluded between the European
Economic Community and the LDCs provides duty-
free entry of LDC exports to the EEC and a guaran-
teed income from the exports of a number of such
commodities. Similar agreements between LDCs and
other countries, such as the United States, appear to be
in the offing under the auspices of the United Nations.

The real economic output of the industrial nations
is expected to grow on the average of 4 per cent a year
over the next several years, which is less than during
the last two decades. International trade will also
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increase at a lower rate. High energy costs will con-
tribute to the slower growths. The Tokyo Round at
GATT appears to be making limited progress toward
further reductions of tariff and non-tariff barriers to
trade. The social tensions and political instability in
various areas of the world show little sign of improve-
ment. Environmental controls are increasing. Govern-
ment intervention in industry, high-cost welfare
programs and high taxes will probably remain, which
could provide some drag to growth.

Given normal food crops and political stability,
world-wide inflation can be expected to diminish some-
what as governments generally maintain restrictive
fiscal and monetary policies. The unemployment rate
should improve to some extent as economic recovery
gets under way. The floating exchange rate will remain
in effect for several years in order 1o provide some
isolation for the economy of one country from changes
taking place in another. In the short-term, it is not
anticipated that any other supply cartels for raw
materials will have anywhere near the success
experienced by the oil exporters’ cartel.

The Canadian economy. Canada suffered a milder
recession in 1974-75 than the average of the OECD
countries. Although the wage-price spiral abated some-
what in 1975, it was not wrung out by a severe
economic depression. The Bank of Canada proclaimed
limits on the growth of the money supply in November
1975 and the government established wage and price
controls in December.

The recovery of the Canadian economy should
follow that of the industrial world over the next several
years. Gross National Product in real terms should
increase by about 4.5 per cent in 1976 and 4 per cent in
1977.

The rate of inflation should decrease, given the
better-than-average food crops in 1975, the slow
economic recovery, and restrictive government
policies. Unemployment should diminish to some
extent as the limited recovery gets under way, but will
remain high by historical standards. Merchandise trade
will continue to show slow growth as the price of many
of Canada’s export goods remains high and export
opportunities continue to be limited by poor economic
performance in other parts of the world. The govern-
ment will probably keep interest rates above those in
the United States in order to attract foreign capital to
balance the international payments and help finance
government and capital expenditures.

The mineral industry. The mineral industry
accounts for about one third of all Canadian exports,
contributes to the prosperity of all Canadians, and is
crucial to the nation’s foreign trade balance. Canada is
endowed with considerable mineral resource wealth
and the industry has been healthy and competitive in
world markets. However, several recent factors tend to
pose some questions as to the industry’s future inter-
national viability.
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The mineral industry claims that recent increases in
taxes, particularly those of some of the provinces, have
reduced profits to a level where future operations or
expansions are threatened. The industry also claims
that the lack of a consistent, co-ordinated mineral
policy makes it difficult to plan and operate with any
certainty. While it is difficult to establish the validity of
such claims, the federal Department of Energy, Mines
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and Resources is working on the development of a
national mineral policy in conjunction with the provin-
cial governments.

Canada will face increased world competition as a
major mineral supplier owing to possible supply-
demand imbalances and new mineral discoveries and
development in many parts of the world. For example,
Australia is becoming a major supplier of iron ore and,
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to some extent, nickel; large copper deposits have been
discovered and are under development in Africa and
the Pacific Rim countries; and large high-grade iron ore
deposits are being developed in Brazil. Canada will
have to continue its efforts in future years to develop
new markets for Canadian products.

Canada acts in a similar fashion to most less-
developed countries to the extent that their exports
consist mainly of renewable and non-renewable
resources. Their mineral exports are usually in direct
competition in world markets and yel within this
international competition, institutional arrangements
exist and are being further developed that reflect the
needs and demands of the LDCs but which pose
additional problems for countries such as Canada.

NONMETAL
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The development banks and other international
organizations, which provide secure loans on favour-
able terms to the LDCs and for investment in LDC
projects, are being strengthened and expanded. Such
loans provide an inducement for industry from all
nations to invest in LDC mineral projects. An increas-
ing number of the major industrial nations are provid-
ing secure markets for many LDC products. For
example, the Lomé agreement between the EEC and
the LDCs includes an income guarantee for certain
LDC commodity exports to the EEC. Countries such
as Canada and Australia will have to negotiate in world
fora such as the United Nations to ensure that their
mineral projects receive equitable treatment both as to
possible financing from international organizations and
to ensure the access of their mineral products to
international markets.

The 1973-74 oil crisis and political instability in
certain parts of the world have caused industrial
nations to value secure sources of supply for their raw
material imports and multinationals to assess the politi-
cal stability of a nation before investing in a mineral
project in that country. Such factors should work to the
advantage of Canadian developments and mineral
exports. Also, several countries, notably the United
States and Japan, have indicated that they will increase
their stockpiles of certain crude materials. This may
increase the short-term demand for Canadian mineral
exports.

The Canadian mineral industry can expect some
growth in output over the next several years both in
exports to the recovering international economy and to
the Canadian economy. However, the expansion will be
below the overall trend prevailing in the last two
decades. Canadian mineral policy will have to be
developed to maintain and foster a healthy competitive
private industry in Canada in order to maintain exist-
ing international markets and to develop new markets
for Canadian output.
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THOMAS W. VERITY

The mineral industry, which includes exploration, de-
velopment, mining, processing, and services related to
mineral production, is a major source of employment
and generator of wealth in many regions of Canada.
Without the industry, mineral resource regions, if not
entire provinces, would be economically stagnant and
unable to provide employment for large portions of
their population. In recognition of that regional impor-
tance, this article reviews some of the more significant
regional issues, programs, and events in the mineral
industry in 1975.

Exploration and development

Regional levels of exploration expenditure reflect gen-
eral economic conditions, government policy, and the
potential for mineral development. In 1975, the contro-
versy over government mineral policy and taxation and
their effects on exploration was a prime issue in several
provinces, particularly in British Columbia,
Saskatchewan and Manitoba.

Statistical information on exploration and develop-
ment expenditure in 1975 for industrial and metallic
minerals is not available. Data for 1973 and 1974,
released in September 1975 by Statistics Canada, are
contained in Figure 1.

Federal-provincial mineral development
programs

Since 1970, the federal government has entered into
mineral development programs with several provinces
with the objective of stimulating mineral exploration,
development or further processing in areas having
development potential. Most of these are slow-growth
areas in need of more employment and economic
diversification. The Department of Regional Economic
Expansion (DREE), together with the Department of
Energy, Mines and Resources (EMR), co-operates
with the provincial governments in the implementation
of these programs. Qutputs of the programs are made
available to the public, thereby providing incentives to
the private sector to increase local mineral exploration
and production activity.

Alberta. The need to develop a viable iron ore deposit
in the prairie region, as a result of expanding steel
production in the area, prompted the federal and
Alberta governments in 1974 to undertake new inves-
tigations of the extensive Clear Hills iron deposits of
the Peace River area. In a three-year program of
metallurgical research, jointly funded by the Alberta
government and EMR, research is being undertaken
on the mineralogy, beneficiation and reduction pos-
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sibilities of the Clear Hills iron-bearing deposits. Tests
are being carried out by the Alberta Research Council
in Edmonton and by EMR in Ottawa at the Canada
Centre for Mining and Energy Technology
(CANMET). While the Clear Hills iron is not yet
“ore”” because of beneficiation problems and phos-
phorus content, the current research program should
clarify the constraints to development of the deposits.
Previous research and testing, since the late-1950s, has
failed to resolve the beneficiation and metallurgical
problems associated with the material.

Saskatchewan. A mineral development program in
northern Saskatchewan was begun in 1974 and will
continue until 1978. Funded federally by EMR and
DREE, with an equal share by the Saskatchewan
government, the program provides for resource plan-
ning, base metal exploration in the La Ronge-
Wollaston areas, iron ore exploration in the southern
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Precambrian area, uranium exploration, industrial
mineral evaluation in the northern fringe of the sedi-
mentary basin, and reconnaissance geoscience surveys
consisting of geological mapping, Quaternary geology
and regional geochemical work all in the Precambrian
area. Progress was made on all projects during 1975,
with work being carried out by the Saskatchewan
Department of Mineral Resources in conjunction with
EMR and DREE.

Quebec. In the Lac St. Jean-Saguenay-Chibougamau
area and in northwestern Quebec, two mineral devel-
opment programs have been carried out since 1971,
funded under the Agricultural and Rural Development
Act (ARDA). These have consisted of access road
construction, geophysical surveys (air and ground),
geochemical surveys, geological mapping and research,
and metallurgical research. Release of survey results to
the public, combined with improved road access, has
stimulated exploration activity considerably in these
areas. The discovery of new base metal deposits —
such as those made by Iso Mines Limited, Copper-
fields Mining Corporation, Selco Mining Corporation
Limited, Phelps Dodge Corporation of Canada, Lim-
ited and New Insco Mines Ltd. — reflect the potential
of the areas and the value of public and private
exploration endeavour.

In eastern Quebec, a program begun in 1971 under
the Fund for Rural Economic Development (FRED)
ends in 1976. The agreement provided for access road
construction, geological, geochemical, and geophysical
surveys, and investigation of specific mineral develop-
ment opportunities. Most of this activity has centred on
the Gaspé peninsula, although some attention was
given to salt deposits on the Magdalen Islands.

The Quebec Department of Natural Resources
carried out much of the work involved, with the
technical co-operation of EMR and federal funding
through DREE. Because of positive results, a continua-
tion of these joint-support programs can be expected
and both levels of government are currently negotiat-
ing a new mineral agreement to carry on the work done
under the previous ARDA and FRED programs.

New Brunswick. One of the first federal-provincial min-
eral programs was implemented in New Brunswick.
The original agreement, to accelerate the province’s
mineral reconnaissance work, was signed on August
31, 1970. The agreement was extended in 1973 and in
early 1975 and is due to terminate in September 1976.
The cost, nearly $3.9 million, will have been funded
almost entirely by DREE.

Under this agreement, extensive detailed geologi-
cal mapping has been done in northern New
Brunswick, starting in the Bathurst-Newcastle area and
extending to the west, and in southern New
Brunswick, originally in the Caledonia Mountain area
but also extending across the province to the west.
Preliminary maps have been published, and reports are
being prepared. Projects have also been carried out on
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several mineral commodities. Diamond drilling for salt
to the west and southwest of Sussex intersected beds of
potash; two companies are conducting exploration and
development programs as a result. An inventory of
sand and gravel deposits was carried out in the outlying
areas of Moncton and Saint John. A project to promote
the study of improved and further processing led to two
such studies and the first process development work to
be carried out by the provincial government.

The design of a new mineral development program,
to be jointly funded by Canada and the province over a
five-year period, is virtually complete. Projects will be
broadly subdivided under the identification of develop-
ment opportunities and the promotion of such oppor-
tunities. They will include: an extensive drilling pro-
gram to evaluate the province’s coal resources; studies
based on specific commodities such as limestone,
construction raw materials, and various metals;
detailed geological mapping in west-central New
Brunswick; and a continuation of processing studies,
particularly in base metal recoveries and in the reduc-
tion of sulphur in coal. The program will take effect
under a subsidiary agreement to the General Develop-
ment Agreement between Canada and New
Brunswick.

Nova Scotia. Nova Scotia is in the second year of a five-
year Mineral Development Subsidiary Agreement hav-
ing a total estimated cost of $6.3 million, jointly funded
by Canada and the province. An inventory of mineral
resources is being conducted; surveys are being carried
out on various industrial minerals, sand and gravel
deposits in key areas, and oil shale deposits; various
carboniferous basins are being systematically drilled
for coal seams; and combined geological and geo-
chemical studies are being done in the former gold
mining area along the eastern shore of mainiand Nova
Scotia, in Cape Breton, in the Antigonish and Cobe-
quid Highlands, in the Windsor Group carbonates, and
generally on metallogenesis and the structural and
metamorphic geology of the province.

Newfoundland. An agreement between Canada and
Newfoundland to carry out a Mineral Exploration and
Evaluation Program was signed on September 3, 1971.
The $2.7 million cost has been borne entirely by the
federal government, equally shared by DREE and
EMR. The agreement will terminate on March 31,
1976.

The province has carried out a wide variety of work
under this program. An inventory of its mineral
resources was made; studies under a mineral develop-
ment planning project have led to important changes in
mineral land tenure, a royal commission on mineral
revenue, and a new mineral act; mineral evaluation
studies were carried out on limestone and dolomite,
silica, barite and celestite, clay and peat moss; some
geological mapping was done in parts of Labrador; and
geochemical surveys were conducted in the lower
Paleozoic carbonate belt in western Newfoundland,



including the Port au Port area, in the Burlington
Peninsula, in the carboniferous basin in the southwest,
and in the Avalon Peninsula.

A new mineral development program has been
designed for the evaluation of mineral potential with
plans for extensive detailed geological mapping in
many parts of insular Newfoundland and Labrador and
for geochemical and geophysical surveys. The program
will also have a planning and development component
aimed at specific development opportunities through
policy evaluation and the technical and economic as-
sessment of deposits. The program will be a subsidiary
agreement under the Canada-Newfoundland General
Development Agreement, jointly funded by Canada
and the province.

Provincial mineral developments

The value of mineral production in 1975 declined from
1974 levels in Ontario, Quebec and the Northwest
Territories. Alberta was again the leading mineral-
producing province accounting for 44.8 per cent of the
total value of Canadian production which increased
14.5 per cent to $13,402.6 million. Table 1 shows the
rank of each province and territory in its contribution
1o the total value of Canadian mineral production for
selected years including 1975. Table 2 compares the
value of production of major minerals and mineral
groupings by province and measures the change in
1975 production over 1974 values.

British Columbia. The British Columbia mining scene in
1975 was dominated by slumping world commodity
markets and industry charges of excessive provincial
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and federal taxation. Industry opposition continued to
be focussed against the Mineral Royalties Act and
Mineral Land Assessment Act. On December 22, the
province’s new Mines Minister recommended the
abolition of provincial royalties on copper and other
minerals.

A curtailment of copper production was announced
early in 1975 by Placer Development Limited, Lornex
Mining Corporation Ltd., and Bethlehem Copper Cor-
poration.

Consolidated Churchill Copper Corporation Ltd.
closed the Churchill copper mine. Depleted reserves
forced Reeves MacDonald Mines Limited to close the
Annex lead-zinc mine. In July, Cominco Ltd. sus-
pended operations indefinitely at its Pinchi Lake mer-
cury mine and refinery. At Trail, Cominco shut down
its lead-zinc facility during August for maintenance
and inventory control. Also in August, Dusty Mac
Mines Ltd. began production of gold ore at Okanagan
Falls. Processing will be carried out by Dankoe Mines
Ltd. at Keremeos.

A British Columbia Hydro and Power Authority
task force recommended that future electrical energy
be obtained from coal. It was recommended that the
first major project should be at Hat Creek, 70 miles
west of Kamloops, utilizing lignite deposits.

Yukon and Northwest Territories. At least 76 mining
exploration companies were reported working on 96
properties in the Northwest Territories during the year.
The outstanding development in 1975 was the announ-
cement by Texasgulf Inc. of a new discovery at Izok
Lake about 120 miles west of the Hackett River

(text continued on page 20)

Table 1. Contribution by provinces and territories to Canada’s total value of mineral

production, selected years, 1955-75

1955 1965 1970 1974 1975°
(per cent)
Alberta 18.2 20.5 24.4 38.6 44.8
Ontario 325 26.8 27.8 20.7 17.5
British Columbia 10.6 7.5 8.6 9.9 9.1
Quebec 19.9 19.3 14.0 10.2 8.5
Saskatchewan 4.7 8.8 6.6 6.7 6.2
Newfoundland 3.8 5.6 6.2 3.8 4.2
Manitoba 35 4.9 5.8 4.2 4.0
New Brunswick 0.9 2.2 1.8 1.8 1.9
Yukon Territory 0.8 0.4 1.4 1.5 1.7
Northwest Territories 1.4 2.1 24 1.9 1.4
Nova Scotia 37 1.9 1.0 0.7 0.7
Prince Edward Island - 0.02 0.01 0.01 0.01
Total Canada, per cent 100.0 100.0 100.0 100.0 100.0
$ million 1,795.3 3,714.9 5,722.1 11,711.0 13,402.6

P Preliminary; — Nil.
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Table 2. Value of leading minerals by provinces and territories in 1975, and percentage

change from 1974

British Columbia
Copper
Coal
Petroleum, crude
Zinc
Natural gas
Molybdenum
Asbestos
Sand and gravel
Lead
Cement
Silver
Gold
Iron ore
Metallics
Nonmetallics
Fuels
Structural materials

Total

Yukon Territory

Zinc

Lead

Asbestos

Silver

Copper

Gold
Metallics
Nonmetailics
Fuels
Structural materials

Total

Northwest Territories
Zinc
Lead
Gold
Silver
Petroleum, crude
Natural gas
Copper
Metallics
Nonmetallics
Fuels
Structural materials

Total

Alberta

Petroleum, crude
Natural gas

Natural gas byproducts
Coal

Elemental sulphur

18

%

of Total

% Change
from 1974

N DO

PR~ OMNBRLOLLUNOUY

E=3

S

-31.0
+113.1
—8.0
+37.2
+15.8
+10.7
+41.6
+0.8
+23.4
+6.2
+1.5
—54
+14.4
—17.0
+36.6
+534
—-1.3

100.0

+5.9

+56.3
+36.6
+40.5

+9.8
—25.6

+3.2
+32.4
+40.5
+25.8

+334

—16.8
—11.7

+73
—44.4
+339
-37.1
—58.3
—15.2

—11.6

—15.1

54.2
27.3
12.5
3.1
1.5

+9.0
+154.2
+17.8
+66.6
+29.7

Sand and gravel
Metallics
Nonmetallics
Fuels
Structural materials

Total

Saskatchewan
Petroleum, crude
Potash
Sodium sulphate
Copper
Sand and gravel
Natural gas
Coal
Salt
Cement
Natural gas byproducts
Metallics
Nonmetallics
Fuels
Structural materials

Total

Manitoba

Nickel

Copper

Zinc

Petroleum, crude

Sand and gravel

Cement

Gold

Silver

Tantalum

Cobalt
Metallics
Nonmetallics
Fuels
Structural materials

Total

Ontario
Nickel
Copper
Zinc
Iron ore
Gold
Cement
Sand and gravel
Silver
Stone
Platinum
Clay

% % Change

of Total from 1974
0.7 +29.8
1.6 +30.2
97.1 +33.2
1.3 +12.9
100.0 +32.8
472 -2.0
42.0 +12.3
2.5 +65.6
1.3 —20.7
1.2 +0.8
1.1 +5.0
1.1 +7.0
0.8 +30.5
0.7 —9.6
0.7 —5.2
2.2 —16.7
45.4 +14.5
50.1 —4.1
2.3 —1.7
100.0 +4.6
55.0 +32.0
16.9 —25.8
10.3 +14.0
5.9 +16.5
25 +12.3
2.0 —44.0
1.4 -8
0.8 —234
0.6 —838
0.4 +8.5
85.9 +10.7
0.7 +3.0
5.9 +16.5
7.5 —44
100.0 +9.7
349 +8.8
15.9 —23.1
11.9 —16.9
9.2 +18.8
5.5 +2.7
4.0 —11.8
40 +8.0
2.8 —20.7
2.7 +1.8
2.6 +0.7
1.7 +0.6



Table 2 (concl’d)
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Ontario (concid.)
Salt
Metallics
Nonmetallics
Fuels
Structural materials

Total

Quebec

Iron ore

Asbestos

Copper

Zinc

Cement

Stone

Gold

Iron remelt

Titanium dioxide

Sand and gravel

Lime

Silver
Metallics
Nonmetallics
Fuels
Structural materials

Total

New Brunswick

Zinc

Lead

Silver

Copper

Coal

Stone

Sand and gravel
Metallics
Nonmetallics
Fuels
Structural materials

Total

Nova Scotia
Coal

Sand and gravel
Gypsum

Salt

Stone

Cement

Clay

Barite

Peat

% % Change

of Total from 1974
1.6 =19
83.9 —4.2
2.6 —4.8
0.5 +52.8
13.0 —1.6
100.0 -37
18.2 +30.7
15.5 —24.7
14.5 —329
8.6 +1.8
7.9 +8.8
7.4 +7.4
6.7 +12.2
6.6 +6.0
4.8 +6.1
2.8 +35.0
1.4 +2.3
1.3 +6.7
57.5 —2.2
22.0 —18.3
—_ —70.4
20.5 +9.7
100.0 —4.2
60.6 +322
10.1 +16.1
8.6 +4.7
6.7 —139
2.8 +31.8
2.1 —9.3
1.8 —19.0
88.3 +20.5
2.2 +0.5
2.9 +31.5
6.6 —88
100.0 +17.7
49.2 +94.1
12.9 —22.8
12.9 —194
12.8 +10.5
4.4 —83
35 —233
33 +14.0
0.5 =32
04 —4.0

Metallics
Nonmetallics

Fuels

Structural materials

Total

Prince Edward Island
Sand and gravel
Structural materials

Total

Newfoundland

Iron ore

Zinc

Asbestos

Copper

Sand and gravel

Fluorspar

Lead

Cement
Metallics
Nonmetallics
Fuels
Structural materials

Total

Canada

Petroleum, crude

Natural gas

Nickel

Copper

Iron ore

Zinc

Natural gas byproducts

Coal

Potash

Gold

Asbestos

Cement

Sand and gravel

Silver

Stone

Lead
Metallics
Nonmetallics
Fuels
Structural materials

Total

of Total

% % Change
from 1974

26.7 —6.6
49.2 +94.1
24.1 —16.5

100.0 +20.5

100.0 +5.9
100.0 +5.9

100.0 +5.9

+30.8
+41.6
+12.6

+8.0
—10.5

-1.7
—29.2
—13.8
+29.3

+7.3

[oe]
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100.0 +26.7

+17.3
+139.0
+13.8
—27.5
+27.5
+33
+17.5
+90.2
+12.3
+4.7
—11.6
34
+9.2
—10.9
+1.9
+13.0
-0.2
+3.8
+31.8
+1.7
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100.0 +14.4

Source: Siatistics Canada.
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deposits. At least seven million tons of materials
containing about 3 per cent copper and 15 per cent zinc
have been estimated along the 1,400 feet of strike
length drilled during the year.

Production of silver and copper at the former
Eldorado Mining and Refining Port Radium mine on
Great Bear Lake will be resumed by Echo Bay Mines
Ltd. At Giant Yellowknife Mines Limited, an open-pit
operation was started to recover low-grade (0.3
oz./ton) ore. A 1976 start-up for Nanisivik Mines Ltd.
on north Baffin Island is on schedule.

In the Yukon Territory, work continued on the
Grum zinc-lead deposit, which lies five miles southeast
of the Cyprus Anvil Mining Corporation mine. Kerr
Addison Mines Limitcd budgeted $6.25 million for
work on this property during 1975.

At Hackett River, Cominco continued the develop-
ment of deposits on the property of Bathurst Nor-
semines Ltd. Three zones have been defined with a
drill-indicated total of 20 million tons. Overall values of
eight per cent combined lead-zinc and nine ounces of
silver a ton are reported.

Alberta. A new front for mineral exploration in Alberta
has been created in the province’s northeast corner. A
mild boom in claims acquisition has been reported,
resulting mainly from increasing interest in uranium
exploration around Lake Athabasca. Several air and
ground survey projects have been announced by a
number of companies.

Oil exploration in Alberta has passed its tenth
consecutive year without a major discovery. Natural gas
exploration, however, has achieved additions to re-
serves, partly because increased prices for gas have
encouraged a return to more intensive drilling, with
several successful wells being drilled. The discoveries
of a new gas field at Rosevear and a shallower field
about 360 miles northwest of Edmonton have given a
big boost to exploration optimism.

In order to assure the continuance of developments
by Syncrude Canada Ltd. on its bituminous sand leases
near Fort McMurray, the governments of Canada,
Alberta and Ontario will invest $600 million in the
project. The 125,000 barrels/day plant is about 25 per
cent completed, although costs have soared from the
original estimate of $800 million to an estimated $2
billion.

Saskatchewan. Attention was focussed on resource tax-
ation and government participation in 1975. In the
petroleum industry, royalties were relaxed to stimulate
production and exploration that had declined in the
metallic minerals sector, and legislation was passed that
will give the province the option to participate in
exploration and development joint ventures through
the Saskatchewan Mining Development Corporation.
A new royalty for uranium, based on production and
profits, was proposed by the province 1o increase
revenue from this commodity.

At Rabbit Lake, the Gulf Minerals Canada Limited

20

uranium mine and mill started production in late-1975
and is expected to produce 4.5 million pounds of U3Og
annually. Gulf Minerals Canada is planning to spend
$10 million over the 1975 to 1977 period to explore for
additional uranium reserves in the Rabbit Lake area.
Results to date have been encouraging. Amok Ltd. at
Cluff Lake has reached the detailed engineering stage
for its proposed mine and mill. The company, in
partnership with Ontario Hydro, plans an extension of
previous exploration northeast of Cluff Lake.

Manitoba. New regulations governing exploration pro-
grams in Manitoba were introduced in January 1975.
The provincial government may now acquire up to 50
per cent equity in any property upon which exploration
work budgeted at $10,000 or more in any one year is to
take place. At the same time, present holders of
mineral dispositions must, during 1975, convert their
holdings to one of three types of permits allowed under
the regulations, with the exception of Order in Council
leases granted before 1975.

These developments have not affected overall
exploration activity in Manitoba, as it is the stated
objective of the province to maintain an adequate level
of expenditure. This will be ensured through Manitoba
Mineral Resources Ltd., a provincial Crown corpora-
tion, and a new group, the Exploration Operations
Branch of the provincial Department of Mines,
Resources, and Environmental Management. Total
expenditures on exploration for 1975 were approxi-
mately $§3.5 million by the province, $830,000 by
Manitoba Mineral Resources Ltd. and $3.5 million by
the private sector.

Tantalum Mining Corporation of Canada Limited
operates Canada’s only tantalum producer at Bernic
Lake, producing tantalum pentoxide concentrates. It is
also Canada’s only producer of cesium, which is pro-
duced in the form of cesium oxide.

Since the implementation of the new exploration
regulations, surface drilling in Manitoba has declined
59 per cent for the second and third quarter of 1975
compared with the corresponding period in 1974;
footage was 123,745 for April-September 1974.

Ontario. Minerals contribute approximately 4.2 per
cent to Ontario’s Gross Provincial Product. The value
of mineral production during 1974 was the highest for
any year in the history of the province. There was,
however, a 3.7 per cent decline in 1975, due mainly to
lower prices for many metals, marketing problems and
labour unrest. Metallic minerals contributed 84 per
cent of mineral production, with nickel and copper
totalling approximately 50 per cent.

In 1975, Ontario expanded its Mineral Exploration
Assistance Program (MEAP) to include eastern
Ontario. The MEAP budget for 1975-76 is $500,000.
The program has assisted in bringing two mines into
production, Tegren Goldfields Limited (operated by
Willroy Mines Limited) at Kirkland Lake and Cana-
daka Mines Limited at Cobalt. Three other promising



prospects — Wilmar Mines Limited at Red Lake,
Martin-Bird Gold Mines, Limited near Larder Lake,
and Barymin Explorations Limited adjoining the Hol-
linger Ross mine in Hislop Township — also received
assistance.

In the northwestern region, the Ontario govern-
ment is proceeding with the extension of a road north
of Red Lake to North Spirit Lake and east of Pickle
Lake, with improvements to be made to communica-
tions in remote areas of the Red Lake and Patricia
mining divisions. Expansion of the NorOntair local air
services is planned and should be in operation by 1977.
In the north-central region, a new bulk terminal
scheduled to open late in 1976 is being built by
Thunder Bay Terminals Limited to transfer coal from
Western Canada. In southern Ontario, a new precious
metal refinery is being constructed at Brampton by
Johnson Matthey & Mallory Limited, Toronto.

Quebec. The value of Quebec’s mineral production
contributes between three and four per cent to the
Gross Provincial Product. In 1975, this value was
$1,142.5 million.

Northwestern Quebec was the most active mineral
exploration region, mainly for gold and zinc. The work
done by Bras d’Or Mines Ltd. on a gold prospect on the
Bourlamaque batholith northeast of Val d’Or renewed
interest in this geological structure, so far largely
neglected by prospectors. Belmoral Mines Ltd. staked
305 claims and optioned 100 more around the Bras
d’Or property.

New Brunswick. The value of New Brunswick’s min-
eral production contributed between seven and eight
per cent to the Gross Provincial Product, or $251.4
million in 1975. About 88 per cent of the value of
mineral production comes from metallic minerals. Zinc
is the principal metal, representing about 61 per cent of
the total for metals. New Brunswick is second only to
Ontario in the value of zinc production in Canada.
Structural materials are the second most important
source of mineral wealth, contributing about seven per
cent of the total, while nonmetallics and fuels represent
about two per cent each.

The province's base metal mines are in the
Bathurst-Newcastle area. Operating mines in 1974-75
included those of Brunswick Mining and Smelting
Corporation Limited and Nigadoo River Mines Lim-
ited in the Bathurst area, and Heath Steele Mines
Limited near Newcastle.

A new base metal discovery was reported in July
1975 in the Nine Mile Brook area, approximately 12
miles southwest of the Brunswick No. 12 mine. Over
400 claims were staked in the area, and several
exploration companies were carrying out diamond
drilling operations late in the year.

Consolidated Durham Mines & Resources Limited
operates an antimony mine at Lake George, 27 miles
southwest of Fredericton. Ore reserves had dropped to
150,000 tons by the end of 1974, but a diamond drilling
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campaign in 1975 has indicated a total of 500,000 tons
of ore, grading 5.1 per cent antimony. This will subs-
tantially increase the operating life of the mine. In
October 1975, management was considering the con-
struction of a $7 million smelter-refinery complex to
produce antimony oxide at the mine site.

Nova Scotia. Mineral production value accounts for
two to three per cent of the Gross Provincial Product of
Nova Scotia. Coal production accounted for 49.2 per
cent of total mineral production in 1975, and its value
increased 94.1 per cent from that of 1974.

Salt and gypsum are the two major industrial
minerals produced in Nova Scotia. The value of salt
production increased 10.5 per cent and that of gypsum
declined by almost 20 per cent from 1974. At Pugwash,
The Canadian Rock Salt Company Limited undertook
a $4 million expansion program to increase its produc-
tion capacity by 30 to 40 per cent.

Celestite is mined at Loch Lomand, Cape Breton
Island by Kaiser Celestite Mining Limited. The con-
centrate from this operation is trucked 35 miles for
processing in the Kaiser Strontium Products Limited
plant at Point Edward.

Little progress was made during the year in further
assessing the lead-zinc deposit at Gays River on prop-
erty held by Cuvier Mines Ltd. Some delay was
encountered in obtaining a permit for underground
exploration. In November, Imperial Oil Limited and
Cuvier announced their intention to proceed imme-
diately with underground exploration of the deposit.

Prince Edward Island. Sand and gravel are the only
mineral commodities produced in Prince Edward Is-
land. In value terms, this production represents only
0.35 per cent of the Gross Provincial Product. The
industry provides employment for about 55 persons,
mostly on a seasonal basis. In 1975, the value of sand
and gravel production was $1.,54 million, an increase of
5.9 per cent from 1974.

Newfoundland. The new zinc mine of Tecam Limited
started operations in August. Situated near Daniel’s
Harbour in western Newfoundland, the mine is owned
by Teck Corporation Limited (64 per cent) and Amax
Zinc (Newfoundland) Lid. (36 per cent).

Labour productivity

The labour shortage in the mining industry became
progressively more severe throughout 1973 and the
first nine months of 1974, then began to ease in the last
quarter of 1974. This easing trend continued through
1975, with the exception of the Prairie Provinces where
reported vacancies remained high. Nevertheless, many
mines continued to experience difficulty in attracting
an adequate labour supply and the vacancy rate in the
industry remained at twice the ““all-industry’” average.
It is virtually certain that there will be a recurrence of
severe labour shortages during the next upturn in
demand because historical trends, which became ap-
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parent in recent years, will be reinforced by demo-
graphic factors.

Reduced labour productivity in the mining industry
is sometimes associated with declines in mine produc-
tion. Other factors are probably of greater conse-
quence, but reduced productivity, measured in terms
of dollars output per man-hour worked, in the first
nine months of 1975 in mines, quarries and oil wells, is
indicated by statistics that show an eight per cent lower
value of production but only three per cent lower
employment compared with a year earlier. A further
increase in unit labour costs during the year was the
result of higher earnings, which in July 1975 were 18.3
per cent higher than in July 1974. The rise in incomes
was most pronounced in the Atlantic region and least
pronounced in British Columbia. These different rates
of increase in earnings brought all regions closer to the
national average, which was $277.73 a week in July
1975.

Processing developments

Since World War I, a tremendous increase in world
demand for minerals brought about the rapid develop-
ment of mining in Canada. However, an increasing
proportion of Canadian mineral output has been
exported with a minimum amount of processing. While
Canada enjoys a comparative advantage in mining, it is
less favourably placed in mining manufacturing. A
policy of expanding mining, with some expansion of
processing, has benefited Canada enormously in the
past but, as the Canadian economy matures, mineral
processing assumes increasing importance. Accor-
dingly, governments at both the provincial and federal
levels are now placing much greater emphasis on
mineral (and other resource) processing and manufac-
turing as an industrial objective.

In 1975, government policies were directed toward
specific potential processing opportunities. There were
relatively few changes in legislation or regulations to
realize more domestic processing in general.

Priorities among commodities differ among
provinces. In British Columbia, emphasis is currently
on copper and steel. Following the publication of a
government-sponsored study on copper processing and
a provincial offer of financial assistance, Afton Mines
Ltd. announced plans for a small copper smelter near
Kamioops. The province continued to investigate, with
Japanese interests, the feasibility of building a large
primary steel plant on the west coast.

In the Yukon Territory, lead and zinc are of primary
interest but a consultant’s study released late in 1975
indicated that smelting profitability in the Yukon would
be too low to atiract private industry.

In 1974, the federal and Saskatchewan govern-
ments entered into a five-year steel agreement to
develop and expand steelmaking and related industries
at Regina. An essential part of the agreement is to
establish a direct reduction mill for the production of
iron units, augmenting normal supplies of scrap. Also
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included in the agreement is an iron ore exploration
program centred on known deposits at Kelsey Lake,
Saskatchewan. When completed, the iron and steel
complex could have a direct employment impact of
approximately 1,900 jobs in Saskatchewan, with sec-
ondary expansion in the steel fabricating industries at
other Prairie centres.

In Ontario, in response to relatively generous
provincial taxation provisions, Texasgulf Inc. plans to
build a new copper smelter and refinery at Timmins
which will use a continuous smelting process developed
by Mitsubishi in Japan. This plant apparently will have
sufficient capacity to handle substantial tonnages of
copper in addition to its own mine output, raising the
possibility of excess smelting capacity in central Can-
ada. The International Nickel Company of Canada,
Limited, also partly in response 1o tax provisions, will
build a new nickel rolling mill in the Sudbury area.

In Quebec, the main emphasis is on new steel
production, although the province is also giving consid-
eration to more aluminum smelting, the processing of
asbestos, and other energy-intensive processing oppor-
tunities to use excess James Bay hydroelectric power.

In Eastern Canada, Nova Scotia has been progress-
ing with its plans for the development of a major
international steel complex with significant Canadian
participation. The federal government through the
Department of Regional Economic Expansion has con-
ducted and continues to conduct studies to determine
the economic viability of various regional stee! devel-
opments. The Atlantic region exports large quantities
of zinc concentrates and New Brunswick, Nova Scotia,
and Newfoundland have expressed interest in zinc
smelting. Newfoundland is also investigating other
types of mineral processing, including aluminum
smelting, to use electric power from the future Gull
Island power project.

Services related to mineral production

Transportation policy. Crude and fabricated min-
eral products account for approximately 54 per cent of
the tonnage carried on Canadian railways and over 60
per cent of the tonnage loaded for international sea-
borne transport at Canadian ports. The federal govern-
ment’s current review of transportation policy is of
considerable interest to the Canadian mineral industry.

A policy paper was released by the Minister of
Transport in June 1975 under the title Transportation
Policy — A Framework for Transportation in Canada. It
concludes that transport policy must take greater ac-
count than does the present National Transportation
Act of the variety of services and varying degrees of
competition that exist in Canada. Also, decisions to
expand the northern transportation system must be
based on national considerations as well as on regional
and provincial development aspirations. While spare
capacity exists in much of the Canadian freight system,
some parts, particularly in western Canada, are nearing



their capacity limits, and investment required to meet
transport demands will increase substantially over the
next ten to fifteen years.

Rail and road projects in northwest Canada will
provide new transportation links for mineral develop-
ment. In northern British Columbia, the British Co-
lumbia Railway is being extended from Fort St. James
to Dease Lake. This extension, financed by the federal
and provincial governments, is scheduled for comple-
tion in 1979. Road construction under the federal-
provincial Western Northlands Program continued on
the Stewart Highway and will connect Stewart, British
Columbia and Watson Lake, Yukon Territory. When
extended southward to the Prince George-Prince
Rupert Highway, this trunk highway will provide a
second road link for heavy traffic between central
British Columbia and the Yukon. Construction con-
tinued on the federally-financed Carcross-Skagway
Highway, with completion scheduled for 1978-79.

Regional Review

In the Yukon Territory, the Dempster Highway was
extended to Eagle River Crossing in 1975. When
subgrade is completed in 1979, this highway will
extend 417 miles from Dawson to the Mackenzie
Highway near Arctic Red River, Northwest Territories.
The federal government also plans to upgrade the
Canol Road, running northeast from Ross River to the
mineral-rich Selwyn mountains, to secondary trunk
road standard.

Plans were announced to build a 28,000 ton Arctic
class ice-breaking bulk carrier, with initial service
scheduled for the 1977-78 navigation season. The
carrier will be operated by a consortium owned 51 per
cent by the federal government and 49 per cent by
three private companies led by Federal Commerce and
Navigation Co. Lid. The vessel is designed to carry
mineral concentrates from the Arctic and large-diame-
ter pipe to the Arctic for transmission of oil and gas.
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be liable for the greater of an annual royalty of two per
cent of net smelter returns or 15 per cent of all net
income derived from a mining operation.

Quebec. The April 17, 1975 Budget Speech
announced several changes, all effective April 1, 1975,
to the Mining Duties Act which levies a mining tax on
mining profits derived in Quebec.

The mining tax rates were adjusted from signifi-
cantly higher interim rates which had applied for the
period of April 1, 1974 to March 31, 1975.

Under the new rate structure, the first $150,000 of
mining profits will be exempt from tax. The first
$3,000,000 of taxable income will be subject to a rate of
15 per cent, the next $7,000,000 to 20 per cent, the
next $10,000,000 to 25 per cent, and any profits in
excess of $20,150,000 will be taxed at 30 per cent.

A three-year carry-forward of losses will be permit-
ted as well as a three-year averaging of incomes in
order to alleviate the effects that short-term price
fluctuations would have on mining duties.

The annual capital cost allowance for mining and
processing assets was increased from 15 per cent to 30
per cent.

The deduction of exploration and development
expenses incurred in the province was continued to the
extent of income. An exploration allowance was
provided which allows companies to claim an additional
deduction in computing their mining profits of $1 for
each $3 of exploration expenditures incurred in
Quebec.

An investment allowance provides the same type of
additional deduction as for exploration for new expen-
ditures made on concentrating, smelting and refining
facilities, including such assets used for contract pro-
cessing.
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The processing allowance was continued at eight
per cent of the cost of assets used for concentrating,
but it was raised to 15 per cent for smelting and
refining. The 15 per cent rate can also apply to con-
centrating assets if the company further processes its
concentrates in Quebec. A minimum and maximum of
15 per cent and 65 per cent, respectively, of the mining
profits remaining before the processing allowance was
applied were continued.

Manitoba. In July, Manitoba introduced its new Me-
tallic Minerals Royalty Act to become effective January
1, 1975. The new Act provides for a ‘‘basic’’ royaity
and an ‘‘incremental’” royalty, both related to an
annual *‘profit base’’. The basic royalty is 15 per cent of
the profit base for a year while the incremental royalty
is 35 per cent of any profits in excess of the profit base.

The profit base for a year is calculated under
interdependent formulae which take into consideration
the undepreciated balance of investment at the start of
the year adjusted for inflation during the year, new
invesiment during the year, depreciation for the year,
and disposals of depreciable assets during the year. In
this manner, an investment base is derived for each
year to which an investment base factor (18 per cent) is
applied to obtain the profit base. The total profit to be
taxed is then calculated under provisions which are
similar in many respects to those of the former Mining
Royalty and Tax Act. The profit base portion of the
total profits is taxed at 15 per cent and the excess of the
total profit over the profit base is taxed at 35 per cent.

Other regions. The other provinces, many of which
had made mining tax and royalty changes in 1974, did
not make any further adjustments in 1975. The mining
tax structures of the Yukon Territory and the North-
west Territories have been under study by the federal
Department of Indian and Northern Affairs for several
years.



Lightweight Aggregates

D.H. STONEHOUSE

Sand and gravel have been the traditional aggregates
used in concrete and concrete products. With the
advance of concrete lechnology the need for clean,
sharp aggregate with a designed particle size distribu-
tion was emphasized and the use of crushed stone
aggregate as well as crushed, screened and washed
gravel became standard procedure. The methods of
mixing, transporting, placing and curing of concrete
are the subjects of on-going studies and research in
conjunction with the use of various types of cement as
the binding media. Until the mid-1940’s, comparatively
little attention was paid to designing concrete products
to meet a specific requirement other than a certain
predetermined strength and setting time. At that time
increased housing demand accentuated the need for
prefabricated structures. Techniques of construction
were developed using structural sections and panels of
much lighter unit weight, with no sacrifice of strength,
by utilizing lightweight aggregates which also incorpor-
ated the added advantage of insulation from heat, fire,
sound and moisture. The use of lightweight concrete in
commercial and institutional projects has facilitated the
construction of taller buildings and the use of longer
clear spans. Normal aggregates are becoming scarce in
many consuming regions to the extent that it may be
necessary to utilize lightweight aggregates in these
particular areas for reasons other than the derived
physical benefits.

Four categories generally used to classify the light-
weight aggregates combine elements of source, pro-
cessing methods and end-use. Natural lightweight
aggregates include materials such as pumice, scoria,
volcanic cinders and wff. Manufactured lightweights
are bloated or expanded products obtained by heating
certain clays, shales, and slates. Ultra-lightweights are
made from natural mineral ores, such as perlite and
vermiculite, which are expanded or exfoliated by the
application of heat and used mainly as plaster aggregate
or as loose insulation. Fly ash, which is obtained from
the combustion of coal and coke, and slag, which is
obtained from metallurgical processes, are classed as
byproduct aggregates.

All types are used in Canada, but only expanded
clays, shale and slag are produced from materials of
domestic origin. Vermiculite is imported mainly from
Montana, U.S.A., although a small amount is brought
in from the Union of South Africa. Perlite is imported
mainly from New Mexico and Colorado, and pumice is
imported from Oregon and from Greece.

Canadian industry and developments

Most processed lightweight aggregate is utilized in the
construction industry, either as loose insulating mate-
rial or as aggregate in the manufacture of lightweight
concrete units. The scope of such applications has not
yet been fully investigated. Rising energy costs have
increased the optimum quantities of insulation in new
building construction and have resulted as well in the
addition of more insulating materials in older struc-
tures. This trend will undoubtedly continue and should
offer expanded markets for the lightweight aggregates.
The advantages of location and cost enjoyed by the
normal heavy aggregates are becoming less of a factor
as land-use conflicts are more evident and transporta-
tion costs continue Lo increase.

Perlite. Perlite is a variety of obsidian or glassy vol-
canic rock that contains 2 to 6 per cent of chemically
combined water. When the crushed rock is heated
rapidly to a suitable temperature it expands to between
4 and 20 times its original volume. Expanded material
can be manufactured to weigh as little as 2 to 4 pounds
a cubic foot, with attention being given to preblending
of feed to the kiln and retention time in the flame.

In Canada, imporied perlite is expanded and used
mainly by gypsum products manufacturers in plaster
products such as wallboard and drywall, and in fibre-
perlite roof insulation board, where its value as a
lightweight material is augmented by its fire-resistant
qualities. It is also used as a loose insulation and as an
insulating medium in concrete products. Perlite, ver-
miculite and expanded shale and clay, are becoming
more widely used in agriculture as soil conditioners and
fertilizer carriers.
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Table 1. Canada, production

of lightweight a

ggregates, 1974-75

1974 1975
cu. yd S cu. yd $
From domestic raw materials
Expanded clay, shale and slag 804,985 5,272,821 740,637 5,421,956
From imported raw materials
Expanded perlite and exfoliated
vermiculite 913,404 7,418,160 842,770 11,458,543
Pumice 57,850 544,732 53,333 485,997
Total 1,776,239 13,235,713 1,636,740 17,366,496

Source: Company dala.

Imports of crude perlite for consumption in Canada
are from New Mexico and Colorado deposits, worked
by such companies as Johns-Manville Corporation,
United States Gypsum Company, United Perlite Corp.
and Grefco Inc. In 1975, eight companies at 10 loca-
tions in Canada reported production ol expanded per-
lite.

Perlite occurs in British Columbia, but no commer-
cial deposits have as yet been located.

Pumice. Pumice is a cellular, glassy lava, the product
of explosive volcanism, usually found near geologi-
cally-recent or active volcanoes. It is normally found as
a loosely compacted mass composed of pieces ranging
in size from large lumps to small particles. It is not the
lightest of the lightweight aggregates, but when utilized
as a concrete aggregate, particularly for the manufac-
ture of concrete blocks, it exhibits strength, density
and insulating values that have made it a preferred
material.

Table 2. Canada consumption of expanded
clay and shale

1973 1974 1975
(per ceny)

Concrete

block 67.0 65.6 77.4

precast structural 6.0 4.2 10.9

cast-in-place structural 25.0 24.0 7.0
Minor Uses

sand blasting, horticulture

relractories, insulation

brick grog, flexible

pavement 2.0 6.2 4.7

Source: Company data.

In Canada, a number of concrete products man-
ufacturers use pumice imported from Greece or {rom
northwestern United States, mainly in the manufac-
ture of concrete blocks. A major use for pumice, as yet
unexplored in Canada, has been in highway construc-
tion, where lightweight aggregate surfaces have been
shown to have exceptional skid resistance.

Pumicite, distinguished from pumice by its finer
size range (usually minus 100 mesh), is used in
concretes mainly for its pozzolanic qualities. (A
pozzolan is a siliceous material possessing no cemen-
titious qualities unti! finely ground, in which form it
will react with calcium hydroxide in the presence of
moisture o form insoluble calcium silicates).

Extensive beds of pumicite have been noted in
Saskatchewan and in British Columbia.

Vermiculite. The term vermiculite refers to a group
of micaceous minerals, hydrous magnesium-alumi-
num silicates, that exhibit a characteristic lamellar
structure and that expand or exfoliate greatly upon
being heated rapidly. Mining is normally by open-pit
methods; and beneficiation techniques include the use
of hammer mills, rod mills, classifiers, screens, dryers
and cyclones. Exfoliating is done in oil- or gas-fired,
vertical or inclined furnaces, usually close to the
consuming facility to obviate the higher costs associ-
ated with shipping the much bulkier expanded product.
The expansion process has advanced technologically to
permit production of various grades of expanded ver-
miculite as required. The uscs to which the product is
put depend on its low thermal conductivity, its fire-
resistance and, more rceently, on its lightweight
qualities.

Canadian consumption is mainly as loose insulating
material, with smaller amounts being used as aggreg-
ate in the manufacture ol insulating plaster and con-
crete. The energy sitwation will undoubtedly continue
to result in increased domestic fuel costs and greater
use ol insulation in both new construction and older



buildings will continue to tax the production capability
of manufacturers for some time.

The major producer ol vermiculite is the United
States. The principal company supplying Canada’s
imports is W.R. Grace and Company, from operations
at Libby, Montana. Canada also imports crude ver-
miculite from the Republic of South Africa, where
Palabora Mining Co. Lid. is the major producer. At
both the Grace and Palabora operations milling limita-
tions have necessitated new mill installations in an
effort 1o keep up with demand. Minor amounts of
vermiculite are produced in Argentina, Brazil, India,
Kenya and Tanzania.

Vermiculite occurrences have been reported in
British Columbia, and a deposit near Perth, Ontario
has been investigated but, as yet, no commercial
deposits have been developed in Canada.

Table 3. Canada,
expanded perlite

consumption of

1973 1974 1975
(per cent)
Insulation 92.0 92.0 91.1
Agriculture, horticulture 5.0 5.0 5.2
Other uses
fillers 3.0 3.0 3.7

Source: Company data.

Clay and Shale. Common clays and shale are used
throughout Canada as raw material for the manufac-
ture of lightweight aggregates. Although the Canadian
industry began in the 1920s in Ontario, it did not
evolve significantly until the 1950s when it grew in
support of demands from the construction industry.
The raw materials are usually quarried adjacent to the
plant sites at which they are expanded. Clays receive
little beneficiation other than drying before being
introduced to the kiln in which they are heated. Shales
are crushed and screened before burning. Eight plants
in Canada using a rotary kiln process currently produce
lightweight aggregates from clay and shale.

One company produces an aggregate material from
slag as a byproduct of a blast furnace operation. In
steelmaking, iron ore, coke and limestone flux are
melted in a furnace. When the metallurgical process is
completed, lime has combined with the silicates and
aluminates of the ore and coke and formed a non-
metallic product (slag) which can be subjected to
controlled cooling tfrom the molien state to yield a
porous, glassy material. Slag has many applications in
the construction industry. The statistics relative 1o
expanded slag production are included in those of clay
and shale.

1975 Lightweight Aggregates

Table 4. Canada, consumption of exfoli-
ated vermiculite

1973 1974 1975
(per cent)

Loose insulation 73.0 75.0 77.0
Insulating plaster 3.0 2.2 1.0
Insulating concrete 7.0 37 39
Agriculture, horticulture 9.0 8.0 8.8
Minor uses

Fireproofing,

underground

pipe insulation, barbecue

base 8.0 11.1 9.3

Source: Company data.

Although Canada does not produce large amounts
of fly ash, the technology of My-ash processing and
utilization is well advanced. The largest single use for
fly ash is as a cementitious material where its
pozzolanic qualities are utilized. Use of fly ash as a
lightweight aggregate could become of increasing
importance. International Brick and Tile Lid. of
Edmonton, Alberta, which produces brick using fly ash
and bottom ash as raw material, was taken over by
Great West Steel Industries Lid. of Vancouver in 1972.
Ontario Hydro produces nearly 450,000 tons of fly ash
a year from three coal-fired stations. Experimentation
continues towards successful utilization of this material
al the Lakeview plant in the production of pozzolan,
iron oxide and lightweight pellets. Disposal costs of $2
to $3 a ton add incenuve to such programs.

Specifications

There are as yet no Canadian Sitandards Association
(CSA) specifications for the lightweight aggregates.
Production and application are based on the American
Society for Testing and Materials ( ASTM) designations
as follows: ASTM Designations C 332-56 T — Light-
weight Aggregates for Insulating Concrete: C 330 —
Lightweight Aggregates for Structural Concrete; and C
331 — Lighwweight Aggregates for Concrete Masonry
Units.

Outlook

Demand for all lightweight aggregates will continue 0
increase as their use in structural concreie and for
insulation purposes becomes more popular. In view ol
increased costs of energy, the amount of insulation
which can be economically installed in new housing
and. indeed, in older housing. has about doubled
during the past few years thereby placing great demand
pressure on the supplicrs ol these materials. The four
main lightweight materials — perlite, pumice, ver-
miculite and expanded clays — are interchangeable for
many applications and can, along with some synthetic
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Table 5. Lightweight aggregate plants in Canada, 1975

Company Location Product
Atlantic Provinces
Avon Aggregates Ltd. Minto, N.B. Expanded shale
Quebec
E Hyde & Company, Limited Montreal Vermiculite
Laurentide Perlite Inc. Charlesbourg West Perlite
Masonite Canada Ltd. Gatineau Perlite
Perlite Industries Reg’d. Ville St-Pierre Perlite
Vermiculite Insulating Limited Lachine Vermiculite
Ontario
Canadian Gypsum Company, Limited Hagersville Perlite
Canadian Johns-Manville Company, Limited North Bay Perlite
Domtar Construction Materials Ltd. Caledonia Perlite, shale
Mississauga Expanded shale
Grace Construction Materials Lid. St. Thomas Vermiculite
Ajax Vermiculite
National Slag Limited Hamilton Slag

Prairie Provinces

Cindercrete Products Limited
Consolidated Concrete Limited
Domtar Construction Materials Ltd.
Echo-Lite Aggregate Ltd.
Consolidated Concrete Limited

Edcon Block Division
Grace Construction Materials Ltd.
Kildonan Concrete Products Ltd.
Northern Perlite & Vermiculite Limited

British Columbia
Grace Construction Materials Ltd.
Qcean Construction Supplies Limited
Westroc Industries Limited

Regina, Sask.
Calgary, Alta.
Calgary, Alta.

St. Boniface, Man.

Edmonton, Alta.

Expanded clay
Expanded shale
Perlite
Expanded clay

Expanded clay

Winnipeg, Man. Vermiculite
St. Boniface, Man. Expanded clay
St. Boniface, Man. Vermiculite
Vancouver Vermiculite
Vancouver Pumice!
Vancouver Perlite

Source: Company data
'Pumice is used in concrete block manufacture.

materials, be considered substitutes or alternates for
each other.

The United States is the source of most of the
lightweight raw materials consumed in Canada,
exclusive of clay, shale and slag. The U.S. reserves are
sufficient, both for its domestic requirements and for
exports to meet Canada’s projected needs for many
years.

World review

The United States and Greece are the main producers
of perlite, with smaller quantities mined in Algeria,
Turkey, the Philippines and New Zealand. New Zeal-
and could become a major producer if huge deposits
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‘owned by Consolidated Silver Mining Co. are devel-

oped for export markets.

The major producers of pumice include the United
States, ltaly, West Germany and Greece, although
production is recorded from other countries. As with
other low-cost lightweight material, transportation
costs are the main factors in determining the com-
petitiveness of pumice. Prices have not varied greatly
in recent years.

The use of fly ash should increase with the added
incentives provided by environmental control. Two
cement companies in the United States have begun to
blend fly ash with portland cement at three plants (o
produce portland-pozzolan cement for general con-



struction use. Using only about 20 per cent of ash
production, industry in North America falls far short of
European enterprises, which use as much as 80 per
cent of production.

In the United States, W.R. Grace and Company,
Zonolite Division is by far the largest producer of
vermiculite, with mines in Montana and South

1975 Lightweight Aggregates

Carolina. Through the Palabora Mining Co. Ltd. the
Union of South Africa remains the second largest
producer.

The unit price has shown a steady but unspectacular
rate of increase during the past few years and is likely
to continue to do so in pace with a steady increase in
demand and inflationary conditions.
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Aluminum

M.J. GAUVIN

The softening of demand for aluminum that developed
in 1974 worsened in the first quarter of 1975, forcing
aluminum producers to sharply cut production rates to
bring production more in line with demand. Canadian
capacity taken out of production in 1975 was 20 per
cent of the total, while United States production cut-
backs amounted o 26 per cent of capacity. About 30
per cent of Japanese capacity was idled during the year,
but European production cutbacks were almost negligi-
ble. Producer inventories continued to rise until the
fourth quarter of the year, during which they levelled
out and declined slightly. Lagging demand and low
profits forced many producers to suspend expansion
programs and to postpone new projects.

Canada

No economic deposits of bauxite, the predominant ore
of aluminum, are found in Canada. Bauxite is imported
for the production of alumina by the Bayer process.
Alumina is an aluminum oxide intermediate product
which is reduced in an electric furnace to aluminum
metal by the Hall-Heroult process. Approximately 4.5
tons* of bauxite are refined to two tons of alumina,
which in turn are smelted 1o obtain one ton of alumi-
num. The Hall-Heroult process involves high con-
sumption of electric power; from 7 to 8 kWh per pound
of aluminum produced. For this reason, Canada’s
aluminum smeliers are advantageously located near
large low-cost power sources. Also, because transporta-
tion costs are such an important factor in the import of
raw materials and export of aluminum, these smelters
are all located near ocean shipping ports.

Production

Canadian primary aluminum output decreased o 977,
533 tons in 1975 from 1,125,329 tons in 1974. The two
companies, which operaie primary aluminum smelters
in Canada are the Aluminum Company of Canada,
Limited (Alcan), a subsidiary of Alcan Aluminium
Limited ol Montreal (also referred to as Alcan) and

*The short ton of 2,000 pounds is used throughout unless
otherwise stated.

Canadian Reynolds Metals Company, Limited, a sub-
sidiary of Reynolds Metals Company of Richmond,
Virginia. Because of the reduced demand, the Canad-
ian primary aluminum industry operated at an average
rate of 83 per cent of capacity in 1975 compared with an
average rate of 93 per cent of capacity in 1974. Starting
in January, a series of production cutbacks by the
producers saw the Canadian production rate decreased
to 80 per cent of capacity by the end of May, a rate
which was maintained to the end of the year. During
the first half of the year Alcan shul down a total of
211,000 of annual capacity and Reynolds shut down
27,000 tons of annual capacity.

Some 2,668,331 tons of bauxite were imported
from Guinea, Guyana, Sierra Leone, Surinam and
elsewhere for the production of alumina at Alcan’s
refinery at Arvida, Quebec, the only alumina refinery
in Canada. It has a capacity ol 1,387,000 tons a year
and supplies Alcan’s four smelters in Quebec. Alcan
increased its imports of bauxite from Guinea, where
Alcan has a 13.5 per centinterest in the Compagnie des
Bauxites de Guinee in partnership with the Govern-
ment of Guinea and five other aluminum producers.

In 1975, Alcan’s five Canadian smelters produced
838,000 tons of primary aluminum compared with an
output of 963,000 tons in 1974, Alcan Aluminium
Limited, a multi-national company, has wholly- and
partially-owned smelters in Japan, Norway, Spain,
Great Britain, India, Sweden, Brazil and Australia. In
1975, Alcan’s total production, including Canadian
production was 2,016,000 tons down from the record
2,174,000 tons produced in 1974.

The Canadian Reynolds Metals Company, Limited
operates a smelter at Baie-Comeau, Quebec. lts pro-
duction in 1975 was 131,700 tons down [rom the
148,800 tons produced in 1974, Canadian Reynolds
obtains most of its alumina from the United States,
while Alcan imports alumina mainly from Australia
and Jamaica.

Some expansion of Canadian primary smeltling
capacily was begun by Alcan in 1974, Two expansions

[9%]
[9%]



in ingot capacity of 25,000 tons each were started at the
Arvida and Kitimat smelters but the completion of
these new facilities was deferred during 1975 because
of adverse market conditions and financial constraints.
Alcan plans a progressive rebuilding and eventual
expansion of its Canadian smelting capacity by some
300,000 tons, or about 30 per cent, al an estimated
capital cost of $1 billion. Part of the expansion would
come through modernization of existing facilities and
the balance through the construction of additional
facilities. The timing of the program will depend on
economic factors.

Alcan’s wholly owned subsidiary, Alcan Canada
Products Limited, is in the final stages of installing a
second cold-rolling mill, together with a continuous
heat-treating line, at its Kingston works. This $22
million installation will increase Alcan’s coiled sheet

capacity in Canada to 190,000 tons.

The government of Quebec and National-South-
wire Aluminum Company of Hawesville, Kentucky,
have been discussing the building of a joint venture
aluminum smelter and fabricating plant at St.
Auguslin, near Quebec City.

Reynolds Aluminum Company of Canada Ltd. has
completed a 145,000-square-foot addition to its Cap-
de-la-Madeleine, Quebec rolling mill to house addi-
tional melting, casting and other manufacturing cquip-

‘ment.

Canadian exports of aluminum, mainly in ingot
form but also including further fabricated materials,
were 588,148 tons; down substantially from the 806,
817 tons exported in 1974. The value of 1975 exports
was $464,219,000 compared with $541,949.000 in
1974, a decrease of 14 per cent.

Table 1. Canada, aluminum production and trade, 1974-75

1974 19757
(short tons) (%) (short tons) (%)
Production 1,125,329 977,553
Imports
Bauxite ore
Guinea 972,270 10,344,000 1,259,045 15,064,000
Guyana 1,253,359 10,418,000 904,638 7,659,000
Surinam 349,048 7,830,000 115,104 4,689,000
Sierra Leone 346,146 2,656,000 367,515 3,297,000
United States 34,669 1,913,000 19,216 1,283,000
South Africa — — 2,813 41,000
People’s Republic of China 37,949 746,000 — -
Total 2,993,441 33,907,000 2,668,331 32,033,000
Alumina
Australia 424,571 37,127,000 445 371 49,413,000
United States 224,779 18,641,000 233,143 30,698,000
Jamaica 183,462 12,757,000 86,974 10,220,000
West Germany 102,267 9,141,000 38,932 6,037,000
Guyana 26,220 1,803,000 24,009 1,704,000
Surinam 12,408 821,000 9,792 1,125,000
Other countries 257 117,000 214 433,000
Total 973,964 80,407,000 838,435 99,630,000
Aluminum and aluminum alloy scrap 6,433 2,484,000 8,433 1,326,000
Aluminum paste and aluminum powder 4,347 3,741,000 3,207 3,004,000
Pigs, ingots, shots, slabs, billets, blooms
and extruded wire bars 52,856 38,524,000 20,085 17,132,000
Caslings 897 2,222,000 1,037 3,216,000
Forgings 777 2,712,000 484 2,272,000
Bars and rods, nes 3,106 4,258,000 1,712 2,451,000
Plates 15,211 13,801,000 5,346 6,490,000
Sheet and strip up t0 .025 inch thick 32,296 27,484,000 16,189 16,535,000
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1975 Aluminum

Table 1. (cont'd)

1974 19757
(short Lons) (% (short tons) (%)
Sheet and strip over .025 inch up to .051
inch thick 10,114 10,966,000 3,634 4,827,000
Sheet and strip over .051 inch up to 1.25
inch thick 19,692 17,880,000 10,599 10,504,000
Sheet over 1.25 inch thick 23,725 18,302,000 20,358 19,247,000
Foil or leaf 1,336 1,964,000 764 1,184,000
Converted aluminum foil - 5,635,000 C 3,755,000
Structural shapes 3,202 7,220,000 1,706 3,740,000
Pipe and tubing 2,204 4,097,000 1,427 3,163,000
Wire and cable excl. insulated 2,265 3,494,000 1,244 2,186,000
Aluminum and aluminum alloy
fabricated materials, nes s 16,994,000 [ 15,084,000
Total aluminum imports 296,092,000 247,779,000
Exports
Pigs, ingots, shot, slab, billets, blooms,
and extruded wire bars
United States 415,817 250,903,000 341,143 249,474,000
Japan 80,874 47,593,000 45,100 28,215,000
People’s Republic of China - - 36,382 24,142,000
Brazil 25,201 15,387,000 19,262 13,878,000
Hong Kong 7,403 4,922,000 13,451 10,287,000
United Kingdom 76,852 52,321,000 12,957 10,118,000
Turkey 9,895 6,674,000 13,480 8,970,000
Netherlands 34,409 19,890,000 9,041 6,133,000
Nigeria 1,314 935,000 7,524 5,787,000
Italy 14,526 9,524,000 6,251 4,528,000
Malaysia 7,104 4,926,000 5,809 4,196,000
Other countries 80,797 51,027,000 50,848 37,439,000
Total 754,192 464,102,000 561,248 403,167,000
Castings and forgings
United States 1,206 5,463,000 514 5,510,000
France 44 631,000 90 1,029,000
United Kingdom 5 48,000 79 447,000
Netherlands 18 138,000 10 244,000
Other countries 158 243,000 10 264,000
Total 1,431 6,523,000 703 7,494,000
Bars, rods, plates, sheets and circles
United States 12,840 9,007,000 4,507 4,129,000
Ecuador 403 314,000 633 607,000
Switzerland 226 260,000 406 555,000
United Kingdom 4,350 2,156,000 582 510,000
Jamaica 775 778,000 380 414,000
Portugal 7,058 4,271,000 554 352,000
Spain 2,009 1,195,000 358 348,000
Trinidad-Tobago 1 1,000 285 342,000
South Africa 101 55,000 275 312,000
Venezuela 20 19,000 127 204,000
Other countries 5.969 4,634,000 446 534,000
Total 33,752 22,690,000 8,553 8,307,000
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Table 1. (concl’d)

1974 19757
(short tons) (%) (short tons) (%
Exports (cont’d)
Foil
Sweden — - 234 377,000
Philippines — - 149 182,000
Venezuela - - 121 175,000
[taly — — 60 104,000
Brazil 125 192,000 20 30,000
Other countries 340 284,000 60 129,000
Total 465 476,000 644 997,000
Fabricated materials, nes
United States 8,511 7,035,000 6,790 6,872,000
Pakistan 80 69,000 2,765 3,054,000
Iran 1,533 839,000 1,840 1,899,000
Tunisia 27 31,000 1,125 1,437,000
United Kingdom 959 1,738,000 455 889,000
Ecuador 54 100,000 672 542,000
Other countries 5,813 4,511,000 3,353 3,181,000
Total 16,977 14,323,000 17,000 17,874,000
Ores and concentrates
United Siates 25,057 3,350,000 20,109 3,254,000
United Kingdom 1,153 196,000 1,212 243,000
France 1,047 192,000 1.430 225,000
Spain 1,438 221,000 1,406 213,000
[taly 1,860 326,000 840 134,000
Sweden 502 113,000 281 45,000
Other countries 2,059 384,000 864 182,000
Total 33,116 4,782,000 26,142 4,296,000
Scrap
United States 47,466 24,315,000 34,534 17,813,000
Japan 3,773 2,014,000 3,306 1,423,000
West Germany 1,525 753,000 3,027 1,044,000
Spain 3,221 664,000 2,942 523,000
Belgium-Luxembourg 62 20,000 978 481,000
[taly 699 425,000 701 306,000
Netherlands 242 99,000 240 101,000
United Kingdom 184 70,000 197 101,000
Other countries 1,611 693,000 825 292,000
Total 58,783 29,053,000 46,750 22,084,000
Total aluminum exports 541,949,000 464,219,000
Source: Statistics Canada.
?Preliminary. — Nil: nes Not elsewhere specified: . . Not available.
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Consumption

Canadian consumption of aluminum is estimated at
330,000 tons for 1975, a decrease of 16.8 per cent from
the 396,603 tons consumed in 1974.

World Review

World production of bauxite was about 80 million tons
in 1975, down from 91 million tons the previous year.
Australia remained the world’s largest producer, pro-
ducing about the same amount as it did in 1974. Most
of the major bauxite producers were forced to reduce
production, and the countries with the largest cutbacks
were Jamaica, Surinam and Guyana. World production
of aluminum declined from 15.3 million tonsin 1974 to
14.0 million tons in 1975. Producers of bauxite, alu-
mina and aluminum had stockpiles well in excess of
normal levels at the end of the year.

The International Bauxite Association (1BA) now
consists of 11 member countries. Australia, Guinea,
Guyana, Jamaica, Sierre Leone, Surinam and
Yugoslavia were the founding members when the IBA
was formed at Conakry, Guinea in March 1974; Haiti,
Ghana and the Dominican Republic joined the Asso-
ciation at its meeting in Georgetown, Guyana in
November 1974, and Indonesia became a member at
the second annual meeting held in Kingston, Jamaica
in 1975. The IBA was formed to further the interests of
the bauxite-producing nations. The Association in-
tends to develop a uniform pricing policy, linked 10 the
price of ingots, that will take into consideration bauxite
grade, transportation, operating costs and the estab-
lishment of a floor price for bauxite. The members of
the Association have yet 10 agree on a pricing formula
and a minimum floor price for bauxite.

Jamaica, one of the leaders of the IBA, has also set
the pace in increasing the returns [rom bauxite
resources. In June, 1974, the government of Jamaica
passed its Bauxile Production Levy Act which in-
creased the basic rate of levy for bauxite mines and
gave the government the right to acquire equity par-
ticipation in the mining operations and buy back the
lands held by the aluminum companies. The levy is
based on the average realized price of aluminum and
was set at 7.5 per cent for the fiscal year 1974/75, 8.0
per cent for 1975/76 and 8.5 per cent for 1976/77. A
minimum annual tonnage of bauxite to be mined was
also set. Prior to the passage of the Act the average levy
in Jamaica was about $2.50 a long ton ol bauxite. Since
then the levy has increased, in the case of Alcan, to
over $11 a ton in 1974, 10 $13.00 a ton in the first
quarter of 1975, 10 $14.51 a ton for the balance of 1975
and is scheduled to increase again in 1976. The bauxite
mining companies operating in Jamaica are Alcan
Jamaica Lid., Alcoa Minerals of Jamaica Inc.,
Reynolds Jamaica Mines Lid., Kaiser Bauxite Com-
pany, Revere Jamaica Alumina Ltd. and Alumina
Partners of Jamaica ( Alpart). Jamaica has completed
negotiations with Kaiser, Reynolds and Revere to
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Table 2. Canada, primary aluminum pro-
duction, trade and consumption, 1966-75

Production Imports Exports Consump-
tion! >
-
(short tons) &
of\.f*
1966 889,915 16,923 716,382 243, 301'* ,}o\"
1967 963,343 8,176 760,649 217,484 P
1968 979,171 15,043 862,634 242,390% o
1969 1,078,717 11,531 886,688 269,027~ 2\ 4“
1970 1,061,020 13,425 839,598 275,74345°
1971 1,120,951 17,527 890,160  322,081# "0
1972 1,012,132 38,741 770,869 333,550 30"'4
1973 1,037,859 49,535 771,7867 365, 728'5"\ e
1974 1,125,329 52,856 754,192 396,602~ a5
19757 977,553 20,085 561,248 330,000

Source: Statistics Canada.
'Excluding aluminum metal used in the production of
secondary aluminum.

P Preliminary, 7Revised:;. . Not available.

acquire 51 per cent ol their Jamaican companies, and
began negotiations with Alcan in June.

Among the other IBA member states, the govern-
ments of Haiti, Dominican Republic and Guinea
reached agreement on new bauxite taxes with the
producers in their countries. The government of
Guyana completed the nationalization of North Amer-
ican aluminum companies in Guyana when it reached
agreement with Alcan on the takeover of Alcan’s
subsidiary, Sprostens ( Guyana) Limited. In July 1971,
Guyana nationalized Alcan’s The Demerara Bauxite
Company Limited and in December 1974, Reynolds
Guyana Mines Ltd.

Australia, in spite of the reduced world demand for
aluminum, increased its bauxite production and expe-
rienced only a small decrease in aluminum production.
Shipments of bauxite from the Weipa deposit of Com-
alco Limited, the largest single bauxite mining opera-
tion in the world, decreased slightly to 9.1 million tons.
New Zealand Aluminum Smelters Lid., 50 per cent
owned by Comalco, deferred the expansion of its Bluff,
New Zealand smelter from 123,000 to 165,000 tons a
year until 1976. Comalco is also delaying construction
of a 110,000-ton-a-year smelter at Gladstone, Australia
for one year and start-up is now scheduled for 1978.
Alcoa of Australia Ltd., intends to expand its Pinjarra
alumina refinery to 2.2 million tons a year in 1976 from
its present capacity of 880,000 tons a year.

Production of bauxite in Guinea increased slightly
in 1975 compared with 1974. The leading producer of
bauxite in Guinca, Compagnic des Bauxites de Guinee
(CBG), mines the Boke deposit and is owned 49 per
cent by the government of Guinea and 51 per cent by
Halco Mining Company. CGB shipped over 6 million
tons of bauxite in 1975 and its ultimate capacity of 9.9
million tons is expected to be reached in 1979. Alcan
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Table 3. Canada consumption of aluminum at first processing stage

Castings
Sand
Permanent-mould
Die
Other
Total

Wrought products
Extrusions including tubing
Sheet, plate, coil and foil
Other wrought products (including rod, forgings
and slugs)

Total

Destructive uses
Non-aluminum base alloys, powder and paste
deoxidizers and other

Total consumed

Secondary aluminum!

Primary aluminum ingot and alloys
Secondary aluminum
Scrap originating outside plant

Total

1972 1973 1974 19757
(short tons)

1,468 1,799 1,891
13,351 14,930 15,363
28,120 27,408 23,067
182 145 3
43,121 44,282 40,324
87,588 102,002 105,976
104,400 129,207 156,221
87,630 76,513 81,247
279,618 307,722 343,444
10,811 13,724 12,835

333,550 365,728 396,603 330,000
35,209 42,749 39,854

Metal Entering On Hand

December 31

1974 1975 1974 1975
379,525 97,585
33,114 3,510
54,083 10,381
466,722 111,476

Source: Statistics Canada.

I Aluminum metal used in the production of secondary aluminum.

PPreliminary; . . Not available.

has a 27 per cent interest in Halco and expects its
shipments of bauxite from the Boke deposit 10 increase
from the 1.46 million tons it received in 1975 to 2.6
million in 1979. Friguia, a bauxite and alumina pro-
ducer, is a joint venture between the government of
Guinea and several North American and European
aluminum producers. Noranda Mines Limited has a
19.6 per cent interest in this producer. The third
producer in Guinea is Office des Bauxites de Kindia, a
state company operating with U.S.S.R. technical assis-
tance. Three projects are being discussed to further
develop the Guinea bauxite deposils; the largest is the
Ayekoe project, where Guinean and Arab interests are

38

planning to produce 9 million tons of bauxite and 2
million tons of alumina a year.

Plans have been completed for the development of
the Oriximinia deposit on the Trombetas River in
Brazil by Mineracao Rio do Norte S.A. Brazilian
interests led by Companhia Vale do Rio Doce
(CVRD), a state-owned company, hold 51 per cent of
the project; Alcan holds 20 per cent and six other
aluminum-producing partners share the remainder.
The initial planned capacity is 2.6 million tons of
bauxite a year, of which Alcan is 1o receive 1.2 million
tons. Negotiations continued between CVRD and a
consortium of five Japanese metal firms to construct a



large continuous-process, refining-smelting complex
near Belem, Brazil. The Japanese consortium has a 49
per cent interest in the Alumino do Brasil (Albras)
project which was planned to have an annual capacity
of 600,000 tons of aluminum a year. Cost of construc-
lion is estimated at more than $3 billion. The world
recession has caused a delay in the start of this project
and the initially-planned capacity may be reduced.

Indonesia has signed an agreement with a consor-
tium of five Japanese aluminum producers and seven
trading companies for the development of the Asahan
power and aluminum-smelting complex on the island
of Sumatra. The joint venture company, PT Indonesia
Asahan Aluminum, will build a hydroelectric plant on
the Asahan River and a smelter on the sea-coast. The
smelter is expected to come on stream in 1981 at
75,000 metric tons a year and will be expanded to
225,000 metric tons a year. The cost of the project is
estimated at over $830 million. The Indonesian state
mining enterprise, P.T. Aneka Tambang, has been
planning a 500,000-ton-a-year alumina refinery on
Bintan Island but the project was postponed when
Japan’s three largest aluminum producers withdrew
from the proposed $275 million venture.

Alcan Aluminum Limited and its two partners in
Alcan Ireland Limited have decided to postpone the
start of construction of their proposed alumina plant in

Table 4. World primary aluminum produc-
tion and consumption, 1974 and 1975

Consumption
1974 1975¢

Production
1974 1975

(thousand short tons)

United States 4,903 3,850 5,629 3,898
Europe! 3,635 3,532 3,701 3,065
Japan 1,233 1,117 1,417 1,352
Canada 1,125 978 397 330
Australia and New

Zealand 363 357 233 185
Asia (excluding

Japan and China) 380 421 392 397
Africa 308 303 133 120

America (excluding
United States and

Canada) 278 290 442 408

Sub-total 12,225 10,848 12,344 9,755
Communist

countries? 3,017 3,122 2,849 2921

Total 15,342 13,970 15,193 12,676

Sources: World Bureau of Metal Statistics; for Canada, Statis-
tics Canada; for United States production, U.S. Bureau of
Mines Commodity Data Summaries.

lncludes Yugoslavia; 2Excludes Yugoslavia.

¢Estimated.
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the Republic of Ireland. The decision is expected to be
reviewed in from 12 to 18 months. The project calls for
construction of an alumina plant with an annual capac-
ity of 880,000 tons at Aughinish on the Shannon River
estuary.

In Japan, Sumitomo Chemical Co. Ltd. delayed the
start up of the 55,000-ton first stage of its Toyo smelter
from spring until fall and, in October, Mitsui Aluminum
Company started up a new 43,500-ton-a-year potline at
its Miike aluminum smelter that had been completed the
previous December. Mitsui is also continuing construc-
tion on a second potline that is scheduled for comple-
tion in 1976. The Furukawa Aluminum Co. Ltd. began
construction of its 70,000-ton-a-year smelter at Fukui,
Japan. Completion is scheduled for late 1977 and plans
call for eventually doubling its capacity. Sumikei Alu-
minum has started construction of a 50,000-ton-a-year
smelter at Yamagata. The facility is scheduled for
completion at the end of 1976 and the company is
planning to double, and eventually quadruple, its
capacity. Mitsubishi Chemical Industries Ltd. com-
pleted a 55,000-1on-a-year addition to its 110,000-ton
smelter in Sakaide, Japan.

In the United States, Noranda Aluminum Inc.
continued construction to double the capacity of its
smelter at New Madrid, Missouri to 140,000 tons a
year of alumninum in the second half of 1976. Six
Japanese companies have withdrawn from the pro-
posed 240,000-ton-a-year expansion of Revere Cop-
per and Brass, Incorporated’s alumnum smelter in
Scottsboro, Alabama. Start up of the facility was
originally scheduled for 1976. Revere’s alumnia plant
in Jamaica would also have been expanded by 600,000
tons a year to meet the additional alumina require-
ments. The partnership of Alumax Inc. and Howmet
Corporation started the second 86,700-ton-a-year
potline of their Eastalco smelter at Frederick, Mary-
land and it was approaching capacity operation at the
end of the year. The Aluminum Company of America
(Alcoa) placed in partial operation a new potline of
130,000-ton capacity at its Massena, New York
smelter and continued construction of a 60,000-ton-a-
year expansion of its Badin, North Carolina, smelter.

In other international developments, Bharat Alu-
minum Company started up the first of its four 27,500-
ton-a-year potlines of its Korba, India, smelter. Kaiser
Aluminum & Chemical Corporation is adding a fifth
potline at its Tema, Ghana smelter run by the Volta
Aluminum Company which will increase capacity by
50,000 tons to 220,000 tons in 1976. Plans by interna-
tional consortia to construct alumina plants in the
Philippines and the Solomon Island were deferred
because of adverse conditions in the aluminum mar-
ket.

Technology

Pechiney Ugine Kuhlmann Development, Inc. and
Alcan Aluminum started construction on their jointly-
owned pilot plant near Marseilles, France for the
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Table 5. Canadian primary aluminum
smelter capacity, 1975

Smelter location Annual capacity

(short tons)

Aluminum Company of Canada,

Limited
Quebec
Arvida 447,000
Isle-Maligne 110,000
Shawinigan 92,000
Beauharnois 52,000
British Columbia
Kitimat 299,000
Total Alcan capacity 1,000,000
Canadian Reynolds Metals Company,
Limited
Quebec
Baie-Comeau 175,000
Total Canadian capacity 1,175,000

Source: Compiled from various company reports by the Min-
eral Development Sector, Department of Energy, Mines and
Resources, Ottawa.

development of a process 1o produce alumina from
non-bauxite raw materials such as clays and shale. The
pilot plant is scheduled to produce 20 tons a day of high
grade alumina using Pechiney’s H-Plus process, com-
mencing in 1976. The process is said 1o produce a purer
alumina than that resulting from the traditional Bayer
process, and thus reduce smelting costs. If the process
proves feasible it could progressively [ree producers
from dependence on bauxite. It is expected that suffi-
cient data 1o accurately assess the process will be
available by 1979. Estimated capital costs and operating
expenses of the plant are about $25 million.

The Aluminum Company of America expects its
new Alcoa smelting process to substantially cut energy
consumption per pound of aluminum produced by
about 30 per cent below the national average. In the
process, alumina is combined with chlorine to form
aluminum chloride which, in turn, is separated into
molten aluminum and chlorine at relatively low tem-
peratures. Alcoa will give the process its first commer-
cial test when its 30.000-ton-a-year smelter at
Palestine, Texas, comes on stream in 1976. The
smelter may be expanded to 300,000 tons a year if the
process proves commercial.

Earth Sciences Incorporated, National Steel Corpo-
ration and Southwire Aluminium Company have been
pilot-plant testing for more than two years a process for
extracting alumina from alunite. Called the Alumet
Partnership, the project proposes to produce 500,000
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tons of alumina a year plus 250,000 tons of potash and
500,000 tons of triple superphosphate from alunite
deposits near Cedar City, Utah. Alumet is awaiting an
environmental impact statement from the United
States Bureau of Land Management which is expected
to be completed in 1976. If the study is favourable, the
plant could be'in production in 1979.

Uses

Characteristics such as lighiness, combined with
strength, pleasing appearance, corrosion resistance,
conductivily and heat reflectivity, provide many advan-
tages favouring the use of aluminum. It may be cast,
rolled, extruded and [orged with ease compared with
many of its competitive materials. In the United States,
by far the world’s largest market, the construction field
continued to be the largest consumer in 1975, account-
ing for 23 per cent of shipments according to the
Aluminum Association. Containers and packaging was
in second place with 20 per cent, followed by transpor-
tation, 17 per cent, electrical uses, 12 per cent; con-
sumer durables, 8 per cent: and machinery and equip-
ment, 7 per cent. In many of the other main consum-
ing countries transportation ranks first as a consumer.

The construction field in the United States was
depressed in 1975 and aluminum consumption in this
sector declined almost 27 per cent compared with 1974.
The importance of housing construction 1o the alumi-
num industry is obvious when one considers that the
average new conventional or mobile home in the
United States contains about 1,000 pounds of alumi-
num. The increasing use of aluminum cans for beer
and soft drinks continues to be a major growth factor,
aided by public acceptance of the efforts of govern-
ments and industry to recycle the used cans.

New markets

There are two fields that have prospects of greatly
increased use ol aluminum. The [irst is the automotive
where the average use of aluminum in passenger cars
manufactured in North America rose from 76 pounds
in 1973 to 84 pounds in 1975 and is cxpected 1o average
about 87 pounds in the 1976 model year. The United
States Senalc has passed a fuel economy bill calling for
a 50 per cent improvement in automotive fuel con-
sumption by 1980 and the Aluminum Association
expects the average new car 10 contain between 160
and 200 pounds of aluminum in that year. The second
major field is cryogenic tanks for holding liquefied
natural gas (LNG). There are extensive plans to ship
this form of energy from overseas natural gas pro-
ducers to areas experiencing an energy shortage, such
as the United States, Europe and Japan. Aluminum is
expected to be used in both the ships transporting
LNG and for onshore storage vessels.

Prices

Published prices for aluminum remained firm during
the year despite the stump in demand and the cutback



Table 6. Estimated world production of
bauxite in 1975

Production

(millions of
short tons)

Australia 22.4
Jamaica 14.0
Guinea 7.8
Surinam 6.5
France 33
Greece 3.0
Guyana 2.7
United States 2.0
Other noncommunist countries! 6.9

Total noncommunist countries 68.6
Communist countries 10.9

World Total 79.5

Source: United States Bureau of Mines Commodity Data
Summaries, January 1976.
IProduction of Yugoslavia included.

in operating rate by the producing companies. The
United States published price for 99.5 per cent primary
ingot was 39 cents a pound during the first half of the
year. In late June, North American producers

1975 Aluminum

announced a 2 cent price increase but the United States
Council on Wage and Price Stability requested a 30-day
delay on the increase and it did not become effective
until August. Free market prices remained below the
North American price throughout the year.

Outlook

A slow economic recovery is foreseen in 1976 and the
recovery in demand for aluminum from the lows of
1975 is expected to gather momentum during the year,
with the United States market showing the best rate of
recovery. Some increases in aluminum prices can be
expected, 1o meet higher operating costs and to justify
the reactivation of the higher-cost installations that
were shut down early in the recession. Aluminum
companies will start reviving plans for additions to
capacity that had been postponed or cancelled during
the recession.

The need to conserve energy will spur the growth of
the recycling industry. Recycled aluminum consumes
less than 15 per cent of the energy required 1o extract
aluminum from virgin material.

It will probably be well into 1977 before demand
has increased enough to justify the reactivation of all of
the presently idle capacity. 1f, after 1977, aluminum
consumption resumes its long-term growth rate of 6 to
8 per cent, some further additions to capacity above
those on the drawing board will be required to meel the
demand after 1980.

Tariffs
Canada
Most
British Favoured General

Item No. Preferential Nation General Preferential
32910-1 Bauxite free {ree free free
35301-1  Aluminum pigs, ingots, blocks, notch

bars, slabs, billets, blooms and wire

bars free 1¢ per Ib 5¢ per b —
35302-1  Aluminum bars, rods, plates, sheets,

strips. circles, squares, discs and

rectangles free 2¢ per Ib 7.5¢ per Ib free
35303-1  Aluminum channels, beams, tees and

other rolled, drawn or extruded

sections and shapes free 12'2% 30% free
35305-1  Aluminum pipes and tubes free 12'4% 30% {ree
92820-1 Aluminum oxide and hydroxide.

artificial corundum (this tariff includes

alumina) free free free free
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Tariffs (concl'd)

United States

Item No.

417.12  Aluminum compounds: hydroxide and

oxide (alumina) free
601.06  Bauxite free
618.01 Unwrought aluminum in coils, uniform

Cross section not greater than 0.375

inch 1.2¢ per Ib
618.02  Other unwrought aluminum, excluding

alloys 1¢ per Ib
618.04  Aluminum silicon ¢ per b
618.06  Other aluminum alloys I¢ per lb
618.10  Aluminum waste and scrap 0.7¢ per Ib

Sources: For Canada, The Custom Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Ottawa. For United States, Tariff Schedules of the United States Annotated (1976) TC Publication 749.

Various tariffs are in effect on more advanced fabricated forms of aluminum.

— Nil.
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Antimony

G.R.PEELING

Canada’s production of antimony is derived as a by-
product of lead smelting operations, principally in the
form of antimonial lead, but also as antimonial dross
and, in much smaller quantities, as high-purity anti-
mony metal. The value of the antimony content of
primary antimonial lead produced in 1975 was $835,000
compared with $879,897 in 1974. The value of anti-
mony contained in ores and concentrates produced in
1975 was $4,681,000 compared with $4,739,097 in 1974.
The quantity of antimony contained in ores and con-
centrates is withheld to protect the confidentiality of
the producer.

Antimony metal, antimony oxide and antimony
salts are imported to meet Canadian needs. Regulus
(metal) import statistics were discontinued in 1964.
Imports of antimony oxide in 1975 totalled 871,000
pounds, of which Britain supplied 93 per cent, the
United States 6.8 per cent and the People’s Republic of
China 0.2 per cent.

Cominco Ltd., which operates a lead smelter and
refinery at Trail, British Columbia, is the main pro-
ducer of primary antimonial lead in Canada. Its anti-
monial lead has a variable antimony content up to 23
per cent, depending on customers’ requirements. Com-
inco Ltd., procuded 401 tons* of antimony in anti-
monial lead in 1975 compared with 244 tons in 1974.
The low production in 1974 was a result of a four-
month strike which shut down the Trail operations.
The only other primary producer of antimonial lead is
Brunswick Mining and Smelting Corporation Limit-
ed, Smelting Division, which operates a lead smelter
at Belledune, New Brunswick. About 135,000 pounds
of antimonial lead (10 per cent antimony content) was
procuded at the plant in 1975. Secondary smelters
recovered antimonial lead from scrap metal but no
recent information is available concerning this
production.

Domestic sources and occurrences

Most of the antimonial lead produced at Trail is a
byproduct of the lead concentrate obtained from ores of
Cominco’s Sullivan mine at Kimberley, British Colum-

*The short ton of 2,000 pounds is used throughout unless
otherwise stated.

bia. Other sources are the lead-silver ores and concentr-
ates shipped to Trail from other Cominco mines and
from custom shippers. The lead bullion produced from
the smelting of these ores and concentrates contains
about one per cent antimony, which is recovered in
anode residues from the electrolytic refining of the lead
bullion, and in furnace drosses produced during puri-
fication of the cathode lead. These residues and drosses
are treated to yield antimonial-lead alloy, to which
refined lead may be added to produce marketable
products of the required grade. At Belledune, the
Brunswick Mining and Smelting plant recovers anti-
monial lead alloys of whatever grade the market
demands.

Consolidated Durham Mines & Resources Limited
operates Canada’s only antimony mine. It mines low-
angle dipping veins containing stibnite, SbyS3, at its
Lake George property near Fredericton, New
Brunswick. The mine has five levels, with the bottom
level 545 feet below surface. The mill capacity of 400
tons a day, treated 70,992 tons of feed in 1975. Recov-
ery was about 92 per cent. Concentrates, which average
slightly over 65 per cent antimony, are shipped mainly
to Europe, with small amounts going to the United
States and Japan. At year-end 1975, reserves were
341,000 tons grading 5.93 per cent antimony. In
mid-1975 the company undertook a $75,000 study to
determine the economic feasibility of constructing an
antimony smelter-refinery complex at the mine site. A
crude oxide smelter is estimated to cost $1.5 million
and an integrated smelter-refining complex is esti-
mated to cost about $7 million. Discussions with the
New Brunswick government and federal government
regarding financing for this project are continuing.

Equity Mining Capital Limited is continuing explor-
ation of its silver-gold-copper-antimony property near
Houston, British Columbia. Reserves, mineable by
open pit, are 43,511,000 tons grading 2.78 ozs. silver,
0.026 oz. gold, 0.33 per cent copper and 0.82 per cent
antimony a ton. Initial bench scale studies indicate that
the antimony can be extracted from the concentrates
and that the antimony could become an important
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Table 1. Canada, antimony production, imports and consumption, 1974-75

1974 19757
(pounds) ® (pounds) )
Production
Antimonial lead alloy 487,748 879,897 430,000 835,000
Antimony in ores and concentrates .. 4,739,097 .. 4,681,000
Total 5,618,994 5,516,000
imports
Antimony oxide
United Kingdom 1,284,100 1,543,000 808,900 1,282,000
United States 295,200 412,000 59,900 100,000
People’s Republic of China — - 2,200 3,000
Bolivia 176,300 126,000 - -
Total 1,755,600 2,081,000 871,000 1,385,000
Consumption
Antimony regulus (metal)
in production of
Antimonial lead alloys 1,752,717
Babbitt 100,123
Solder 118,457
Type metal 28,579
Other commodities! 169,000
Total 2,168,876

Source: Statistics Canada.

ncludes foil, bronze, lead-base alloys, drop shot and other minor commodities.

PPreliminary; — Nil;. . Not available.

Table 2. Antimony, Canadian production,
imports and consumption, 1966-75

Production! Imports Consumption?
all forms regulus regulus
(pounds)

1966 1,405,681 1,098,162
1967 1,267,686 1,190,179
1968 1,159,960 1,169,631
1969 820,122 1,305,742
1970 726,474 1,142,009
1971 323,525 1,481,522"
1972 - 2,026,300
1973 979,566
1974 2,168,876
1975» ..

Source: Statistics Canada.

lAntimony content of antimonial lead alloy. 2Consumption
of antimony regulus (metal), as reported by consumers.
Does not include antimony in antimonial lead produced
by Cominco Ltd.

PPreliminary;. . Not available; " Revised.
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byproduct of the operation. The feasibility study will
not be completed until the first quarter of 1976. If a
favourable decision is made, the property could be in
production by the end of 1977 at an initial rate of 3,000
tons a day, with a later increase to 4,500 tons a day.

World review

World mine production of antimony in 1975, as esti-
mated by the United States Bureau of Mines, with
Canadian production added, totalled 84,550 tons, 5,366
tons less than in 1974.

Antimony is produced from ores and as a smelter
byproduct in about 25 countries. The major sources of
ore are the Republic of South Africa, the People’s
Republic of China, Bolivia, U.SS.R., Mexico, Turkey
and Yugoslavia. Prior to 1935, China, which reputedly
has over 50 per cent of the world’s reserves, produced
two-thirds of the annual world output of antimony, but
during the Chinese-Japanese War the centre of produc-
tion shifted to the Americas. The United States, Mex-
ico and Bolivia were the leading world suppliers of
antimony during and immediately after World War I1.
In the years following the Korean War, South AfTica,
China and Bolivia became the major suppliers.



Republic of South Africa. Consolidated Murchison
Limited operates the world’s largest antimony mine
near Gravelotte in northeast Transvaal. It has a mining
and milling capacity of 660,000 tonnes a year of
stibnite ore averaging 3 per cent antimony. In 1975,
the company produced 25,160 tonnes of cobbed ore
and concentrates, compared to 26,055 tonnes in 1974.
Because of high arsenic content in some concentrates,
Murchison sold only about 80 per cent of production
in 1975. A leaching process is being studied to produce
high purity antimony sulphide and the company
expects to construct a pilot plant to be in operation in
1977. As part of an expansion program, two new
shafts (the Athens and Beta) are being sunk to allow
the current milling rate to be maintained. The mine
should be able to operate at its present level of output
for another eight years. In April 1974 the company
began production of crude antimony oxide at its plant
situated near the mine. The plant has an annual
capacity of 7.2 million pounds of crude oxide, all of
which is purchased by Chemetron Corporation, a
United States’ company based in Chicago.

Bolivia. A new antimony smelter was commissioned
at Oruro in September 1975. Its annual capacity is 5,000
tons of 99.6 per cent antimony regulus and 1,000 tons
antimony trioxide. A planned second-stage develop-
ment will increase capacity to 11,000 tons a year
regulus, but no date for expansion has been announced
yet. The Bolivian government has also given approval
for a feasibility study to be undertaken concerning the
establishment of a second antimony smelter. The plant
will likely be in the southern part of the country and
will have the capability of producing 5,500 tons a year of
antimony trioxide. Such a plant is not likely to come on
stream before 1978-79.

Australia. New England Antimony Mines has con-
tracted to sell its entire antimony concentrate output
from the Hillgrove mine in New South Wales to
Samincorp of New York. As a result of this agreement,
the Hillgrove mine will be expanded by 30 to 50 per
cent. This should result in an output of between 1,600
to 1,900 tons of antimony concentrate (grading about 60
per cent Sb).

The Blue Spec gold-antimony mine in Western
Australia which is being developed in a joint venture by
Australian Anglo American Ltd., and Metramar Min-
erals Ltd., is scheduled to come into production late in
the first quarter of 1976. Reserves are given as 80,000
tons grading 4.63 per cent antimony and 45.14 grams of
gold a ton.

The Dorrigo mine which has been on a care and
maintenance basis since early 1975 was offered for sale
by public tender in September 1975 by Australian
Antimony Corporation NL.

United States. N L Industries, Inc. operates the
world’s largest antimony smelter for ores and concen-
trates at Laredo, Texas, producing antimony metal and
oxide, mainly from imported Mexican, South African
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and Bolivian ores and concentrates. The United States’
mine production of antimony in 1975 was estimated to
be 950 tons, 316 tons more than in 1974 and the highest
level since 1971.

Primary smelter production was down 13 per cent
from 1974 to 14,500 tons. The decrease was caused by a
shortage of available feed from South Africa, which
began antimony trioxide production in 1974. Imports
were down 13 per cent for ores and concentrates and 45
per cent for metal. Oxide imports increased because
Consolidated Murchison oxide production in South
Affrica is contracted to go to the Chemetron Corpor-
ation in Chicago. Consumption of all types of antimony
dropped 12 per cent in 1975 to 36,000 tons.

Table 3. Canadian consumption of anti-
monial lead alloy1,1973-75

1973 1974 1975

(pounds)

Batteries 1,912,526 2,363,462
Type metal 201,182 246,000
Babbitt 1,913 17,856
Solder 6,518 6,142
Other uses 1,000 5,044
Total 2,123,139 2,638,504

Source: Statistics Canada.

IAntimony content of primary and secondary antimonial lead
alloy.

.. Not available.

Table 4. Canadian consumption of anti-
monial lead alloyt, 1966-75

(pounds) (pounds)
1966 2,593,733 1971 2,175,085
1967 2,496,032 1972 2,168,825
1968 2,124,903 1973 2,123,139
1969 2,321,770 1974 2,638,504
1970 1,400,402 1975 .

Source: Statistics Canada.

!Antimony content of primary and secondary antimonial lead
alloys.

.. Not available.

The U.S. Antimony Corporation has entered into a
joint venture with the Bolivian firm Impressa Minera
Bernal Hermanos S.A. to construct an antimony triox-
ide plant in Montana. The plant will have a capacity of
up to 3,500 tons a year antimony trioxide. Asarco
Incorporated announced plans for construction of a 37
million antimony metal producing plant to be located in
El Paso, Texas. The production will be based on copper-
silver-antimony concentrates from mines in the Coeur
d’Alene district of Idaho. The plant is scheduled to start
production in late-1976 and will have a capacity of 1,825
tons a year of metal.
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The recession which gripped all the major econo-
mies during late-1974, continued through most of 1975
and had a profound effect on antimony as demand
weakened, consumption and production declined, and
stocks increased. In the United States, stocks of metal
increased from 10,500 to 14,500 tons. The major end-
use markets suffered a disastrous year. The battery
manufacturers produced 39 million units in 1975 com-
pared to about 50 million in 1974. The paints and
plastics sectors were depressed because of the slow-
down in the construction and automobile industries.

The United States was again the noncommunist
world’s largest consumer of antimony and continued to
depend on foreign suppliers (particularly South Africa,
Bolivia, Chile and Mexico) for much of its require-
ments. Its consumer requirements in 1974 were about
20 per cent of the world primary supply.

There were no sales by the General Services Ad-
ministration (GSA) of the United States from the
government stockpile in 1975.

Table 5. World mine production of anti-
mony, 1973-75

1973 1974 1975¢
(short tons)

Republic of South

Africa 17,453 18,178 17,800
Bolivia 16,225 14394 14,500
People’s Republic

of China 15,432 16,535
USSR. 8,267 8,267
Thailand 3,764 6,371
Turkey 2,976 6,473 S
Mexico 2,632 2,653 3,500
Yugoslavia 1,841 1918 3,000
Australia 1,638 1,505 .
Italy 1,497 1,297
Morocco 1,213 2,039
Guatemala 1,060 882
Peru 899 937 S
United States 545 661 950
Canada .. 3,600 4,000
Other countries 3411 4206 40,800

Total 78,853 89916 84,550

Sources: For Canada, Statistics Canada. For other countries,
World Metal Statistics, March 1976 for 1973 and 1974 and U'S.
Bureau of Mines, Commodity Data Summaries, January 1976
for 1975.

€Estimated;. . Not available.

.. . Included in “Other countries”.

Uses

Antimony is used principally as an ingredient in many
alloys and in the form of oxides and sulphides.
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Antimony hardens and strengthens lead and inhib-
its chemical corrosion. The use of antimonial lead in
storage batteries remains its major outlet, but due to
technological developments the antimony content in
batteries has been progressively reduced in" recent
years, from about 12 per cent to current levels which
vary from 3 to 6 per cent of the antimonial lead
contained. Antimonial lead alloys are also used for
power transmission and communications equipment,
printing metal, solder, ammunition, chemical pumps
and pipes, tank linings, roofing sheets and antifriction
bearings.

Antimony oxide, Sba03, usually produced directly
from high-grade sulphide ore, is used extensively in
plastics and in flameproofing compounds.

Antimony trioxide or trichloride in an organic
solvent has long been recognized as having significant
flame-retardant properties and is now used extensively
in carpets, rugs and carpet underlay. The trioxide is also
a glass former, and is sought for its ability to impart
hardness and acid resistance to enamel coverings for
bathtubs, sinks, toilet bowls and refrigerators. The
pentasulphide, Sb;Ss, is used as a vulcanizing agent by
the rubber industry. Burning antimony sulphide creates
a dense white smoke that is used in visual control, in
sea markers and in visual signaling.

Antimony is valuable for paint formulation since its
high hiding power and various chemical compounds
produce a wide range of pigments. High-purity metal is
used by manufacturers of indium-antimony and alumi-
num-antimony intermetallic alloys as a semiconductor
in transitors and rectifiers.

Outlook

The world outlook for antimony appears to be favour-
able. Although some of its traditional uses are in a no-
growth or declining-use situation, the outlook is good
for continued growth in oxide consumption for flame
retardants and for increased production of antimonial
lead alloys for battery manufacture. The latter category
is suffering from inroads by calcium-lead, mainte-
nance-free batteries, but nonetheless, traditional anti-
monial lead batteries will still be in a growth position
through to 1980. The continued growth in these two
largest sectors of usage will offset any decline in other
applications such as type metal, piping, solder, etc.

The outlook for price in 1976 is also favourable. The
price for metal and ores appears to have bottomed out
in mid-1975, and 1976 should be a year of recovery as
the western world economies pick up. Although there is
not likely to be a price increase of the magnitude of
1973-74, there is evidence that a moderate increase is
likely to take place in 1976. The damping effect of high
inventories in 1975, a projected slow recovery in the
major western world economies and the increasing
reliability of ore supplies from China are the major
reasons for predicting a moderate increase in the price
of antimony in 1976.
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Table 6. Industrial consumption of primary antimony in the United States,
by class of material produced

Product 1973 1974 19757 Product 1973 1974 19752
(short tons, _(short tons,
antimony content) Nonmetal products antimony content)
Metal products Am;:il:r?;'son 18 11 10
Ammunition 122 121 239 .
Antimonial lead 8027 7251 4023 Fireworks > n 6
ntimonial ea > ’ ’ Flameproofing
Bearmg_metal and chemicals and
C bt;eanngs_ 5%; 4?2 3;2 compounds 2,906 4,383 2,209
Ca t'e covenng 65 31 1 Ceramics and glass 1917 1,384 933
Ca?]mg.sbl (b Matches - - -
RS el uoes ” 8 10 Pigments 644 460 203
sh an g‘ . o7 6 59 Plastics 2920 1431 479
S ﬁ;’t and pipe 191 205 75 Rubber products 693 664 222
ocer Other 2219 1,268 544
Type metal 134 107 47
Other 104 135 36 Total 11,322 9,612 4,606
Total 9,291 8,429 4,837 Grand Total 20,613 18,041 9,443

Source: U.S. Bureau of Mines, Minerals Yearbook Preprint 1973, and Mineral Industry Surveys.
PPreliminary; — Nil.
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Prices

Antimony metal prices, after a year and a half of
strength began to slide in the second half of 1974 and
this slide continued throughout 1975, with only the
European free market price showing any positive ac-
tivity late in the year. The European free market metal
price (99.6% Sb, 1 ton lots, cif Europe) opened the year
at £1,150-£1,350 a metric ton. The low for the year
was recorded on January 14 at £1,075. After remaining
in the doldrums for most of the year, the price moved
steadily upward to the high for the year of £1,662.5 on
November 11. The price subsequently settled. into a
range of £1,525-£1,575 for the remainder of the year.
The United States domestic price of antimony
(RMM brand) as quoted in Metals Week, in bulk, 99.5

Prices

per cent Sb, fob Laredo, Texas, was $2.23 a pound at the
beginning of the year. It decreased steadily during the
first half and in June was quoted at $1.58 a pound. This
price held to the end of December. The domestic price
of Lone Star brand (99.8 per cent Sb) opened the year at
$2.65, was quoted at $1.90 a pound in June and
remained unchanged during the rest of the year.

Antimony lump-ore prices, 60 per cent antimony
content, as quoted in Metals Week, reflected the general
market trends. The quoted range at the beginning of
the year was $26.50 to $27.50 (U.S) a short ton unit (stu).
This was also the price high for the year. The price
declined steadily to a range of $17.00 to $18.50 a stu in
August and remained there till year-end.

United States prices in U.S. currency quoted in Metals Week.

(6]
Jan. 2, 1975 June 12, 1975 Dec. 26, 1975
Antimony ore lump content
60%, STU 31.00-32.00 19.00-20.00 17.00-18.50
@
Antimony metal, RMM
(99.5%)
¢ perlb
fob Laredo 223.00 158.00 158.00
fob N.Y. 225.00 160.00 160.00
Lone Star (99.8%)
¢ perlb
fob Laredo 265.00 190.00 190.00
fob N.Y. 267.00 192.00 192.00
Tariffs
Canada
Most
British Favoured General
Item No. Preferential Nation General Preferential
33000-1  Antimony, or regulus of, not ground,
pulverized or otherwise manufactured free free free free
33502-1 Antimony oxides free 12%% 25% free
United States
Item No.
601.03  Antimony ore free
63202  Antimony metal unwrought on and after
Jan. 1,1972 I¢ per Ib.

Sources: For Canada, the Customs Tariff and Amendments, Department of National Revenue, Cusioms and Excise Division,
Ottawa. For United States, Tariff Schedules of the United States, Annotated (1976) T.C. Publication 749.
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Asbestos fibre output decreased nearly 40 per cent in
1975, mainly as a result of severe disruptions of
production in Quebec. The most serious of these were
a seven-month strike from March 18 to October 12 that
stopped most mining and milling activity and a late
1974 fire that destroyed the King Beaver mill of
Asbestos Corporation Limited. Also, a slide along one
wall of the Jeffrey open-pit mine owned by Canadian
Johns-Manville Company, Limited disrupted produc-
tion from January to October and marginally reduced
output for the year.

Canadian production (shipments)

Canadian production of asbestos fibre in 1975 was
1,143,000 tons* valued at $266,943,000, compared
with 1,811,938 tons valued at $302,013,081 in 1974.
Under normal conditions approximately 85 per cent of
total production is from Quebec, 5 per cent each from
British Columbia and Yukon Territory, 4.5 per cent
from Newfoundland and less than 1 per cent from
Ontario.

Canada exported 1.182 million tons of fibre. Under
normal trade patterns, exports account for about 95 per
cent of total production. This quantity provides the
noted percentage of total asbestos imports: United
States, 96 per cent; Europcan Economic Community,
57 per cent; Japan, 39 per cent; Eastern Europe, 7 per
cent and other, 54 per cent.

The value of Canadian exports of manufactured
asbestos products in 1975 was $15,877,000 compared
with $13,272,000 in 1974, according o Statistics Can-
ada. The value of imports of manufactured asbestos
products increased to $23,814,000 from $23,053,000 in
1974,

Canadian developments

The major developments of the asbestos-producing
mines in Canada are listed in Table 2.

Production on a tune-up basis began in September
at the Midlothian Township mine of United Asbestos
Inc. The mine, localed near Matachewan, Ontario, is

* The short ton of 2000 pounds is used throughout unless
otherwise stated.

this province’s first large-scale asbestos producer. The
mill is designed to handle 4,000 tons of ore a day,
amounting to an annual output of 100,000 tons of
mainly group 6 fibre. Measured ore reserves for pur-
poses of planned open-pit mining amount o over 26
million tons averaging 7.7 per cent fibre content.
Capital costs to production were approximately $26
million. The development and construction stage
required three years, following the decision to proceed
in 1972 when costs to production were estimated at
only $18 million.

Asbestos Corporation Limited (ACL), and Bell
Asbestos Mines, Ltd. concluded an agreement in late
1974 for an exchange of ore along their common
boundary. This will facilitate complete extraction of the
common orebody.

At Putuniq (Asbestos Hill), Ungava production
was not affected by the strike in the Eastern Townships
and the combined operations of ACL’s Asbestos Hill
mine and the mill at Nordenham in West Germany
operated at full capacity for the first full year since
operations began in 1972. An underground exploration
program commenced at Putuniq to provide information
for possible future development of underground min-
ing methods.

Underground mining continued at the King Beaver
mine, owned by Asbestos Corporation Limited, follow-
ing the [ire that destroyed the K.B. mill in 1974. Ore
from this mine was transported for treatment at the
two British Canadian mills situated in Black Lake.
Feasibility studies and more detailed drilling to define
ore reserves were carried out at the K.B. property to
assess long-term plans regarding expansion of mill
capacity.

Cassiar Asbestos Corporation Limited commis-
sioned a new concentrator at the Cassiar, British
Columbia, mine. Also, a new supplemental air system
was installed in late 1974 and upgrading of environ-
mental control equipment continued in 1975. Opera-
tions were stopped for a three-week period in March 10
improve environmental conditions in the concentrator
and mill. Respirators are required in areas where fibre
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Table 1. Canada, asbestos production and trade, 1974-75

1974 19757
(short tons) ($) (short 1ons) ($
Production (shipments)
By type
Crude, groups 1, 2 and other milled 21 23,663
Group 3, spinning 39,058 19,345,628
Group 4, shingle 518,625 131,455,729
Group 5, paper 279,971 60,129,781
Group 6, stucco 312,923 42,951,423
Group 7, refuse 660,947 48,093,467
Group 8, sand 393 13,390 . .
Total 1,811,938  302,013,081! 1,143,000  266,943,000!
By province
Quebec 1,536,710 234,415,857 854,000 176,634,000
British Columbia 91,936 27,398,900 97,000 38,809,000
Yukon 90,896 22,752,400 112,000 31.970.000
Newfoundland 75,941 16,111,107 64,000 18,135,000
Ontario 16,455 1,334,817 16,000 1,395,000
Total 1,811,938 302,013,081 1,143,000 266,943,000
Exports
Crude
Japan 17 18,000 45 22,000
United Kingdom — — 54 18,000
United States 159 48,000 103 5,000
France 6 7.000 - —
Italy 6 3,000 - —
Total 188 76,000 202 45,000
Milled fibre (groups 3, 4 and 5)
United States 217,877 64,678,000 157,738 58,695,000
West Germany 108,768 27,369,000 112,632 38,193,000
United Kingdom 61,547 19,729,000 42,536 19,514,000
Mexico 28.893 9,593,000 27,945 12,122,000
Australia 37.867 9,180,000 29,538 10,970,000
Belgium and Luxembourg 30,402 9,005,000 23,593 9,091,000
France 46,777 13,340,000 23.893 8,809,000
Spain 35,937 10,847,000 19,158 7,277,000
Japan 53,090 13,346,000 22,568 6,660,000
Italy 24,438 7,189,000 15,206 6,229,000
India 14,734 4,176,000 12,528 5,263,000
Netherlands 14,190 3,811,000 12,110 4,427,000
Other countries 208,659 57,494,000 121,730 43,805,000
Total 883.179 249,757,000 621,175 231,055,000
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1975 Asbestos

Table 1 (cont'd)

1974 19757
(short tons) ($) (short tons) (%)
Shorts (groups 6, 7, 8 and 9)
United States 517,273 49 083,000 347,404 39,979,000
Japan 95,082 10,956,000 47,424 7,051,000
United Kingdom 52,168 4,928,000 31,424 3,642,000
West Germany 33,593 3,150,000 21,250 2,833,000
Netherlands 36,222 3,230,000 21,888 2,447,000
Belgium and Luxembourg 17,188 1,723,000 12,636 2,034,000
France 24,995 2,119,000 12,869 1,519,000
Argentina 6.842 731,000 6,890 867,000
Spain 13,090 1,713,000 5,149 848,000
South Korea 10,250 1,533,000 4,212 783,000
Mexico 5,085 645,000 4,292 684,000
Thailand 4,985 711,000 3,027 515,000
Venezucla 2,801 262,000 3,632 510,000
Australia 12,880 1,385,000 3,575 499,000
Brazil 14,261 906,000 3,922 416,000
Other countrics 59,350 6,406,000 31,138 4,998,000
Total 906,065 89,481,000 560,732 69,625,000
Grand total crude, milled fibres and
shorts 1,789,432 339,314,000 1,182,109 300,725,000
Manufactured products
Asbestos cloth, dryer felts, sheets
United Stales 1,914,000 1,164,000
Brazil 100,000 576,000
New Zealand 79.000 212,000
United Kingdom 133,000 163,000
Australia 160,000 109,000
Dahomey — 88,000
Other countries 859,000 127,000
Total 3,245,000- 2,439,000
Brake linings and clutch lacings
United States 854,000 1,056,000
Ecuador ) 65,000 270,000
France 49,000 165,000
Cuba — 46,000
Australia 34,000 38,000
Lebanon 11,000 34,000
Hong Kong 10,000 33,000
Guatemala 80,000 30,000
Thailand 14,000 28,000
Other Countrics 194,000 208,000
Total 1,321,000 1,908,000
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Table 1 (concl’d)

Asbestos and asbestos cement

building materials
United States
Brazil
United Kingdom
Saudi Arabia
[ran
Australia
Dahomey
Iraq
Japan
Other countries

Total

Asbestos basic products, nes
United States
France
Switzerland
Belgium and Luxembourg
Nigeria
Brazil
Mexico
Other countries
Total

Total exports, asbestos manulactured

Imports
Asbestos, unmanufactured

Asbestos, manufactured

Cloth, dryer felts, sheets, woven or
felted

Packing

Brake linings

Clutch facings

Asbestos cement shingles and siding

Board and sheets

Asbestos and asbestos cement
building materials, nes

Asbestos and asbestos cement basic
products, nes

Total asbestos, manulactured

Total asbestos, unmanulactured
and manufactured

1974 19757

(short tons) (%) (short tons) ()
3,704,000 4,226,000
3,000 682,000
137,000 589,000
153,000 425,000
15,000 308,000
581,000 285,000
— 266,000
336,000 264,000
59.000 81,000
234,000 279,000
5,222,000 7,405,000
3,213,000 3.791.,000
33,000 97.000
21,000 71,000
7,000 44.000
— 17.000
36.000 15,000
1,000 13,000
173,000 77,000
3,484,000 4,125,000
13,272,000 15,877,000
4334 1,266,000 5,667 2,290,000
2,976,000 3.824.000
1,892,000 1,837,000
5.296.000 5.947.000
1,350,000 734,000
112.000 179,000
702.000 841.000
8,203,000 7,696,000
2,522,000 2.756.000
23,053,000 23.814.000
24,319,000 26,104,000

Source: Statistics Canada.
Walue of containers not included.
PPreliminary, — Nil: nes not elsewhere specilicd: . .
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counts cxceed the new provincial in-plant standard of 5
fibres per cubic centimeter. At Cassiar’s Clinton Creek
mine, Yukon Territory, a new air system was installed
in late 1974. Work continued in a few areas where it
was required in order to better control dust emissions.
Recent diamond drilling failed to up-grade reserves
that were previously classified to the possible category,
and as a result the mine is expected to close in 1978.

At the Advocate Mines Limited property in Baie
Verte, Newfoundland, a new mining plan was designed
to accelerate waste removal. Benefits are expected to
be fully realized in 1978, and a slight increase in fibre
output is planned at that time.

The Reeves mine near Timmins, Ontario, owned
by Canadian Johns-Manville Company, Limited,
(CJM) closed in February 1975 as a result of
difficulties in complying with the new provincial as-
bestos fibre emission standard of 2 fibres per cubic
centimetre of air. CJM produced asbestos from its
Bolduc deposit located near Barraute, Quebec. Output
is approximately 20,000 tons of f{ibre a year following
primary milling on site and final milling at Asbestos,
Quebec. The operation is expected to have only a
three-year life.

Prospective producers

Abitibi Asbestos Mining Company Limited, now 59
per cent owned by Brinco Limited, is potentially a large
producer from a property 52 miles north of Amos,
Quebec. Feasibility studies by Brinco are advanced and

1975 Asbestos

ore reserves in the ““A’" deposit are estimated at 100
million tons averaging 3.5 per cent asbestos fibre. The
most recent cost estimate is $292 million 1o bring the
Abitibi project into production at a rate of 220,000 tons
of fibre a year.

Rio Algom Limited continued evaluation of the
Roberge Lake asbestos deposit situated in McCorkill
Township, about 20 miles east of Chibougamau,
Quebec. This deposit is owned by McAdam Mining
Corporation Limited. Rio Algom will earn a 70 per cent
interest if production resuits.

Algoma-Talisman Minerals Limited recently
formed a joint venture with the Shield Development
Company Limited to undertake exploration of an
asbestos-bearing property discovered in the Rush Lake
— Horwood Lake area in Newton Township, about 65
miles southwest of Timmins, Ontario.

Hollinger Mines Limited plans to evaluate an as-
bestos prospect on its Rundle Gold Mines Limited
property, also in Newton Township, Ontario.

World production and developments in
major markets

Total world production of asbestos fibre in 1975 was an
estimated 5,531,989 tons based on the inclusion of all
grades between one and seven recovered in the
U.S.S.R. Chrysotile accounted for about 91 per cent of
world production and the remaining production was
made up of about 6 per cent crocidolite (blue asbestos)
and 3 per cent amosite. Less than one per cent of other

ASBESTOS
APPARENT WORLD CONSUMPTION
1974

OTHERS
26.97%

APPARENT CONSUMPTION 4,016,524 m.t.

Source: EMR estimates from numerous sources.
*9 countrlos

ASBESTOS
WORLD PRODUCTION
1974

OTHERS 6.3 7%
- T

CANADA

PRODUCTION 4,891,875 m.t.

Source: EMR astimates from numerous sources.
includes grades 1-7 from U.5.5.R.

[ RS |
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types of asbestos, including tremolite and an-
thophyllite, were produced, mainly in the United
States. Discrepancies occur in the available data from
the U.S.S.R. and also in the interpretation of this data,
resulting in problems of statistical correlation. Canada’s
production of only 1,143,000 tons was entircly

chrysotile and in 1975 was far lower than the level of

production in the U.S.S.R., which was an estimated
2.68 million tons. The included diagrams show a
breakdown of 1974 world production as well as world
consumption.

Asbestos reserves in the U.S.S.R. arc known (o be
very large and arc probably greater than those in
Canada. The three major producing areas in the
U.S.S.R. arc: the Bazhenov deposits of the Central
Urals ncar Sverdlovsk, about 900 miles cast of
Moscow, where there is capacity of about 1.5 million
tons per year ((py) ol fibre; the Dzhetygara District,
Northwest Kazakhstan, along the castern flanks of the
southern Urals, where a capacity of about 500,000 (py

is reported; Aktovrak, Tuva district, 1o the west of

Lake Baikal, where expansions are expected Lo result
in a productive capacity approaching 500,000 tpy.
The Republic of South Alrica has the only commer-

cial deposit of amosite and is also a major producer of

crocidolite as well as chrysotile. Approximately 25 per

cent of that country’s total asbestos production of

nearly 400,000 tons is accounted for by chrysotile.
Production was affected by political tensions in the
country and labour shortages in the mines. Also,
shipments from southern Africa and Swaziland
through the port of Laurengo Margques were disrupted
by political upheavals in Mozambique. Asbestos In-
vestments (Ply) Lid., owned by the Eternit Group,
opened a new crocidolite mine at Klipfontein in Cape
province.

Cassiar Asbestos dropped its option on the Pyke
asbestos project in New Zealand.

In the United States, General Aniline and Film
Corporation sold its interests in the Lowell mine,
Vermonl, to an employce group that will continue to
operate the mine and mill. The Johns-Manville Corpo-
ration minc at Coalinga, California and the Cop-
peropolis mine, owned by Pacific Asbestos Corpora-
tion, Limited in Calaveras County, California
remained closed in 1975.

Woodsreel Mines Limited, N.S.W., Australia, oper-
ated at a higher level of output, although the company
is in the hands of reeeivers. An engineering study
concluded that the project could be more viable if the
capacity of the plant were increased.

The Zidani ( Kozani) mine in northern Greeee, 51
per cent owned by Cerro Corporation and 49 per cent
by the Hellenic Industrial Development Bank. con-

tinued 1o be evaluated by pilot plant tests. Initial-

annual production of asbestos is expected 10 be approx-
imately 30,000 tons.

In Finland, Paraistens Kalkki Oy closed its an-
thophyllite mine in January but continued to mill fibre

1975 Asbestos

until July. Marketing problems and labour shortages
were two of the reasons given for closure.

A company in Turkey has plans 1o establish a new
mine which would produce 10,000 tons of chrysotile a
year near Mihalliccik.

Other asbestos developments in the world are in
Colombia, Brazil and Mexico. A property owned 70 per
cent by Eternit Colombianos is being developed in
Colombia by Asbestos Colombianos S.A. Plans are for
production of 15,000 tons of chrysotile a year. In Brazil
the chrysotile asbestos mine at Cana Brava, which
presently produces over 70,000 tons of fibre a year, is
projected to produce 115,000 tons a year by 1979. In
Mexico, Compania Minera Pegaso S.A. continued de-
velopment of the Oaxaca chrysotile deposit. There was
no reported progress from the Cuidad Victoria deposit.

Canada exports over 95 per cent of its total produc-
tion of asbestos fibre to more than 70 countrics.
Normally this amounts 1o over 1.7 million tons a year
(1974), with nearly 80 per cent of the exports dis-
tributed among the following 10 countries: United
States (41.5), Japan (8.2), West Germany (7.9),
United Kingdom (6.3), France (4.0), Australia (2.9),
Spain (2.7), Belgium and Luxembourg (2.6), Mexico

Table 3. Canada, asbestos production and
exports, 1966-75

Crude Milled Shorts Total
(short 1ons)

Production!

1966 215 735,972 752,868 1,489,055
1967 288 705,295 746,521 1,452,104
1968 290 777,006 818,655 1,595,951
1969 7.017 687,924 916,227 1,611,168
1970 7,252 737,037 917,355 1,661,644
1971 2,029 753,241 879.309 1,634,579
1972 101 807,327 879,623 1,687,051
1973 45 837,590 1,025,341 1,862,976
1974 21 837,654 974263 1.811,938
19757 .. . 1,143,000
Exports

1966 172 732,585 713,405 1,446,162
1967 229 653,280 688,335 1,342,044
1968 202 723,136 736,330 1,459,668
1969 135 778,641 785,986 1,564,762
1970 101 824,324 738.007 1,562,432
1971 115 780,137 795,485 1,575,737
1972 12 784,828 848,157 1.633,097
1973 35 926,670 944,926 1,871,631
1974 188 883.179 906,065 1,789.432
19757 202 621,175 560,732 1,182,109

Source: Statistics Canada.
IProducers” shipments.
PPreliminary. . . Not available.
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(1.9) and ltaly (1.3) per cent. Most of the annual
output from the US.S.R. is consumed internally,
although about 600,000 tons are exported, mainly to
eastern European countries, Japan, France, West Ger-
many and India.

Fibre groups, uses and technology

To evaluate the quality of asbestos fibre there are five
basic properties which must be considered: fibre length
distribution, fibre bundle diameter distribution, harsh-
ness, tensile strength and surface activity. Other prop-
erties governing quality are iron content, colour and
dust content. The major standard on a length basis is
that developed by the industry in Quebec, whereby
asbestos is classified and priced by groups from the
largest fibre specified as No. 1, to the shortest, No. 9.
Because there are more than 3,000 uses for asbestos, it
is more appropriate to classify the groups in calegories
and describe the major purposes the fibres serve than
to list the products in which they are used.

Long fibres, Crudes No. | and 2 and Group 3. — used
in the textile industry, as electrical insulation, as a
filtration medium and as reinforcing fillers in asbestos-
cement products where great strength is required.

Medium-length fibres, Groups 4,5,6. — reinforcing
fillers in asbestos-cement products, friction materials
such as brake linings and clutch facings, paper and pipe
coverings.

Short fibres, Groups 7,8,9. — reinforcing fillers in
plastics, floor tile, asphalt, and in paints and oil-well
muds.

A breakdown of United States asbestos demand
based on United States Bureau of Mines statistics for
1974 was as follows: asbestos cement construction
products, 37.4 per cent; flooring products, 18.1 per
cent; friction products, 9.5 per cent, roofing products, 9
per cent; paper products, 7.4 per cent; packing and
gaskels, 3.4 per cent; textiles, 2.4 per cent; insulation,
1.7 per cent and others, 11.1 per cent.

A national asbestos emission standard that will
specify the maximum dust that may enter the
atmosphere surrounding mining operations and milling
plants is being developed by Environment Canada.
Initially, standards will apply to crushing, drying, mii-
ling and storage. In-plant emission standards are a
provincial concern and these are being enforced in
Ontario (2 fibres/cc) and in British Columbia (5
fibres/cc). Regulations are expected to become effec-
tive in Quebec and the Yukon Territory in 1978.

In June the Quebec government created a study
committee concerned with health and environmental
factors in the asbestos industry. This committee,
headed by Judge R. Beaudry, has the same powers and
privileges as a Commission of Inquiry and has the
mandate to advise the government on various subjects
relating to the final establishment of environmental
contro! regulations. In the Yukon Territory, a Territorial
Task Force was established and has recommended that
the present standard for airborne asbestos be reduced
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from the present 5 fibres per cubic centimetre to 2
fibres per cubic centimetre by July, 1978.

Proposed regulations on asbestos transportation and
use in Canada will be released under the Hazardous
Products Act by the federal Departments of Health
and Welfare and Consumer and Corporate AfTairs.
Industry has been alerted 1o the fact that the impen-
ding regulations would ban the importation of cro-
cidolite. Certain consumer products containing free
asbestos fibres were banned from salc in 1975. The sale
of nonconsumer products containing asbestos would
also be regulated by identifying shipments with labels
10 help assure safe handling and usage. The labelling
would alert workers, unions, management and the
public to the hazardous nature of the contents of the
shipment.

Outlook

The strong-demand and tight-supply situation, along
with rising prices in the last two years, stimulated
expansion and development at properties in Canada
and throughout the world. Proposed developments in
many parts of the world, however, have not kept pace
with normal growth in consumption, and Canada con-
tinues to be in a favorable position to supply a large
proportion of projected increases in world demand.

Canadian asbestos price! quoted in Asbestos?2

Dec. 1, 1975

Quebec, fob mines ($ per short ton)

Crude No. | 3,496

Crude No. 2 1,899
Group

No. 3 (spinning fibre) 891-1,463

No. 4 (asbestos-cement fibre) 492- 829

No. 5 (paper fibre) 278- 392

No. 6 (waste, stucco, plaster) 236- 244

No. 7 (refuse, shorts) 89- 198

Jan. 1, 1976

Cassiar, fob North Vancouver, B.C.

Canadian group

No. 3 {nonferrous spinning fibre)

AAA grade 1,820

AA grade 1,447

A grade 1,102

No. 4 AC grade (asbestos cement)

(single fibre) 794

No. 4 AK grade 566

No. 4 CP grade 531

No. 4 AS grade 490

No. 4 CT grade 481

No. 5 AX grade 449

No. 5 CY grade 315

No. 5 AY grade 315

1As of December 1, 1975 and January 1, 1976. 2Asbestos is a
magazine published monthly by Stover Publishing Company.



1975 Asbestos

Tariffs
Canada
Most
British Favoured General
Item No. Preferential Nation General Preferential
(%) (%) (%) (%)

31210-1 Asbestos, crude free free 25 free
31215-1 Asbestos, yarns, wholly or in part of

asbestos, for use in manufacture of

clutch facings and brake linings TV TV 25 5
31225-1 Asbestos felt, rubber impregnated for

use in mcf floor coverings free free 25 free
31200-1 Asbestos, in any form other than crude,

and all manufactures thereof, nop 15 22 25 8

31205-1 Asbestos in any form other than crude,

and all manufactures thereof, when

made from crude asbestos of British

Commonwealth origin, nop free 12% 25 free
31220-1 Asbestos woven fabric, wholly or in part

of asbestos for use in manufacture of

clutch facings and brake linings 12% 12% 30 8

United States

Item No.

518.11 Asbestos, not manufactured, crude,
fibres, stucco, sand and refuse
containing not more than 15 per cent by

weight of foreign matter free

On and after On and after On and after
Jan. 1, 1970  Jan. 1, 1971 Jan. 1, 1972

("U) (”O) (O/D)
518.21 Asbestos, yarn, slivers, rovings, wick,
rope cord, cloth, tape and tubing 5.5 4.5 4
518.51  Asbestos articles not specifically provided
for 6 S 4.5
Articles in part of asbestos and hydraulic
cement (¢ per Ib) (¢ per Ib) (¢ per 1b)
518.41 Pipes and tubes and fittings thereof 0.2 0.18 0.15
518.44  Other 0.15 0.1 0.1

Sources: The Custom Tarilf and Amendments, Department of National Revenue, Customs and Excise Division, Ottawa, Tarifl
Schedule of the United States, Annotated (1976) TC Publication 749.
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Canadian production is expected 1o return (0 a near-
normal level in 1976, however the predicted move-
ment out of recession by major industrial nations and
the need to replenish depleted inventories will con-
tinue o strain the capacity ol the industry.

The short-supply situation will be accentuated by
the expected closure in 1978 of Cassiar’s Clinton Creck
minc which produces about 100,000 tons of asbestos
fibre a year. This closure is expected 1o oceur belore the
present prospective Canadian producers are capable ol
reaching the production stage and could result in a
shortage of asbestos in world cxport markets of over
400,000 tons by 1980.

More emphasis will continue to be placed on
improved monitoring of the health of workers and on
stricter environmental controls inside and outside of
plants.
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If glass fibres can be made alkali-compatible (hese
could replace, or partially replace, asbestos in some
asbeslos-cement products. No satisfactory substitules
are available for asbestos in many applications, par-
ticularly for friction materials.

Prices

Quebec producers raised prices three times in 1975, for
a total of approximately 38 per cent. A split-price
system prevailed among Quebec producers tor several
months because companies alternated price leadership
roles as a result of marketing disruptions during the
strike in Quebec. Cassiar prices also increased and
remained essentially in line with those of Quebec
producers.



Barite and Celestite

G.0. VAGT

In Canada, production of barite in 1975 was 89,680
tons*, an increase of approximately 4 per cent com-
pared with the 1974 production of 86,001 tons. Imports
of barium carbonate, one of the most important
barium chemicals mainly derived from barite,
amounted to 1,695 tons valued at $354,000 in 1975.

Barite (BaSQy4) is a valuable industrial mineral
because of its weight (specific gravity 4.5) and chemical
inertness. Its dominant use is as a weighting agent in
muds that serve to counteract high pressures under the
substrata when drilling oil and gas wells.

Barite is found in many countries of the world. The
United States, the principal producer with about 23 per
cent of the total production, is followed by West
Germany with about 7 per cent ol the total. Canada is
tenth in world production and exports 56 per cent of its
output, mainly as crude barite, to grinding plants in the
United States.

Production and occurrences in Canada

Barite is found in a variety of geological environments:
as the principal mineral in veins along with fluorite,
calcite and quartz; as a gangue mineral in some lead-
zine-silver deposits; and as irregular replacement de-
posits in sedimentary rocks. Pure barite is white and is
most common in veins, impure barite may be near
white, grey, brown or light red. Barite was produced
only in Nova Scotia, Ontario and British Columbia in
1975.

At the Walton, N.S. mine, operated by Dresser
Minerals, a Division of Dresser Industries, Inc., most
of the production was obtained from low-grade stock-
piles, waste dumps and the tailings pond. Limited
quantities of ore are still mined from underground
workings, although mud and water inflows have not
been effectively controlled. Prior to flooding, the barite
ore was mined from a large replacement deposit by a
block-caving method and hoisted through the same
shaftl as a lead-zinc sulphide ore mined in conjunction
with the barite. Most of the production in 1975 was

* The short on ol 2,000 pounds is used throughout unless
otherwise stated.

shipped in crude form lo the southwestern United
States and the remainder was transferred to an affili-
ated company for use in offshore oil drilling in eastern
Canada.

There were two barite producers in British Colum-
bia in 1975. Baroid of Canada, Lid. recovered barite
from tailings at an abandoned lead-zinc mine near
Spillimacheen, south of Golden. The tailings were fed
as a slurry to separation tables, and the barite concen-
trate dewatered and shipped by rail for further process-
ing in a grinding plant at Onoway, Alberta. Mountain
Minerals Limited mined barite underground from vein
deposits near Parson and Brisco in the eastern part of
the province, and recovered crude barite from the
tailings at the Mineral King mine near Invermere. The
crude barite was shipped to the company’s plant at
Lethbridge, Alberta for grinding.

Extender Minerals of Canada Limited produced at
fess than full capacity in 1975 after initiating production
in 1974. Extender’s new mine is located near
Matachewan, Ontario, where barite is mined from a
vein deposit by open-pit methods, with all beneficia-
tion being done on the site.

There are many occurrences of barite across Can-
ada. Of note are occurrences at Buchans, Newfound-
land where there is an estimated 0.5 million tons of
barite in tailings; in Nova Scotia near Brookfield on the
mainland, and east of Lake Ainslie on Cape Breton
Island; in northern Ontario in Yarrow, Penhorwood and
Langmuir townships, and on McKellar Island in Lake
Superior; at mile 397 in northern British Columbia,
and north of mile 548 on the Alaska Highway The
Lake Ainslie deposit on Cape Breton Island contains
about three million tons of ore grading 44 per cent
barite and 17 per cent fluorspar. Feasibility studies to
date have not developed an efficient commercial-scale
separation method for this deposit.

Barite deposits in the MacMillan Pass region of the
castern part of the Yukon Territory continued to be
evaluated by several companies.
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Table 1. Canada barite production, trade and consumption, 1974-75

1974 19757
(short tons) % (short tons) ($)
Production (mine shipments) 86,001 978,444 89,680 1,083,000
Imports
United States 12,281 779,000 4,937 485,000
People’s Republic of China 550 4,000 - —
India 39 4,000 - —
France 3 L — —
Total 12,873 787,000 4,937 485,000
Exports
United States 28,515 369,000 50,272 794,000
Venezuela 5,937 66,000 - —
Emirates, U.A. 4 L — —
Total 34,456 435,000 50,272 794,000
19737 1974
Consumption!
Well drilling 73,283¢ 56,793¢
Paints and varnish 1,978 2,366
Glass and glass products? 7,166 4,606
Rubber goods 137 159
Other3 584 494
Total 83,148 64,418

Source: Statistics Canada.

1 Available data reported by consumers and estimates by the Mineral Development Sector, Department of Energy, Mines and
Resources, Ottawa. 2Includes glass fibre and glass wool. 3Other includes ceramics, chemicals, plastics and brake linings.

P Preliminary; — Nil.. . . Less than $1,000, 7Revised. ¢Estimate.

Uses, consumption and trade Table 2. Canada, barite production, trade

The dominant use for barite is as a weighting agent in and consumption, 1966-75

oil and gas well drilling muds where its specific gravity

assists in counteracting high pressure in oil and gas Produc- Consump-
reservoirs. Principal specifications are usually a mini- tion! Imports  Exports tion?
mum specilic gravity of 4.25, a particle size of at least
90 per cent minus 325 mesh, and a maximum ol 0.1 (short tons)
per cent water-soluble solids. 1966 221376 4.165 199.054 26.500
In 1974, apparent consumption of barite in Canada 1967 172‘270 5‘924 146‘103 32‘000
was estimated to be 64,418 tons, based on an estimated 1968 138‘059 7‘901 | 16‘491 29‘500
56,793 tons utilized in the oil well drilling industry. 1969 143‘230 6‘243 108‘610 41‘000
Barite is used in paint as a special filler or ? : o :
“extender pigment’. T:ﬂs is a vital Iconsliluem that 1970 147‘25l 1,526 99,544 55,200
provides bulk, improves consistency of texture, surface 1971 120,765 11,332 73.879 58,200
characteristics and application properties, and controls 1972 71,2601 24‘(_)23r %0‘188 78‘900.
prime pigment settling and the viscosity of paints. ig;i lgégg? f;;gg 322;?’ Zi‘lﬁg’,
Specifications lor barite used in the paint industry call 19757 89.680  4.937 50.272

for 95 per cent BaSOy, particle size at least minus 200

mesh, and a high degree of whiteness or light reflec- . .

Lance : ahg & & Source: Statistics Canada,

ance. o . i . 'Mine shipments. 2Includes estimates by the Mineral Devel-
The‘ .glilSS industry uses b:‘mle o increase the  gpment Sector, Department of Energy, Mincs and Resources,

workability, act as a flux, assist decolouration and Otlawa.

increase the brilliance or lustre of glass. Specifications P Preliminary: . . Not available: "Revised.
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call for a minimum of 98 per cent BaSO4 in the
additive, not more than 0.15 per cent Fe;O3, and a
particle size range of 40 to 140 mesh. Consumption of
barite in the glass industry, including glass fibre and
glass wool, amounts to the largest percentage of total
consumption, next to well-drilling uses.

The specifications vary for natural barite used as a
filler in rubber goods, but the main factors are whit-
eness and particle size range.

The balance of Canada’s barite was used in the
manufacture of ceramic products, chemicals, plastics
and brake linings.

There is, as yet, no barium chemicals industry in
Canada. Barium chemicals include: barium carbonate,
which is the most important; chemical or precipitated
barium sulphate, referred to in the trade as blanc fixe:
and lithopone, a chemically precipitated mixture of 70
per cent barium sulphate and 30 per cent zinc sulphide.
Lithopone is a white pigment that has been largely
replaced by titanium dioxide pigments. Specifications
of barite for the barium chemicals industry call for 95
per cent BaSOy, and not more than 2 per cent Fe,0;.

World review

There is worldwide production and considerable inter-
national trade in barite even though transportation
costs in some cases may be greater than the cost of the
lump material. World production of barite in 1975 is
estimated at 4.57 million tons, of which an estimated
75 per cent was consumed in oil-weli-drilling opera-
tions. Dependence on the oil industry as a principal
market means that demand is subject to considerable
fluctuations as the tempo ol oil and gas exploration

1975 Barite and Celestite

varies in time and in geographic location. Conversely,
oil and gas exploration takes place throughout the
world, resulting in consistent world demand that is
most economically served by production from many
countries. The viability of any deposit is dominantly
influenced by transportation costs to markets.

The United States is by far the world’s largest
producer of barite. About 40 mines produced an
estimated 1.1 million tons, derived mostly from Ne-
vada, Arkansas and Missouri, with smaller amounts
from other states. Annual imports of barite to the
United States are generally between 500,000 and 700,
000 tons. Following the United States with 23.3 per
cent of the total tonnage produced were West Germany
(6.9); Ireland (5.8); Mexico (5.8); Peru (5.0); haly
(4.1): France (2.3); Greece (2.0); Morocco (2.2).
Canada (2.0); Yugoslavia (1.5); other {ree world coun-
tries (19.8) and communist countries, except
Yugoslavia, {19.3).

The United States, the principal consumer of
barite, used 1.5 million tons in 1975. Imports into the
United States for the years 1971 to 1974, inclusive,
came from lIreland, 27 per cent; Peru, 26 per cent.
Mexico, 20 per cent and other, 27 per cent. Of the total
consumption of barite in the U.S., 83 per cent was used
in oil-and gas-well drilling. The patiern of consumption
of ground barite (excluding the barium chemicals
industry) in the United States is similar to that in
Canada.

In Ireland, Milchem (U.K.) Ltd. and Imco Drilling
Services are developing properties. Also, Dresser Min-
erals worked on modifications to its grinding plant at
Foynes.

Table 3. World mine production 1973-75 and reserves of barite 1975

Mine production
(000 short tons)

Reserves
(000 short tons)

1973 1974 1975¢

United States 1,104 1,106 1,066 65,000
Canada 102 86 90 4,000
France 110 110 106 4,000
West Germany 360 329 316 7,000
Greece 87 94 90 4,000
Ireland 276 275 264 6,000
ltaly 183 196 188 5,000
Mexico 281 275 264 4,000
Morocco 113 103 99 6,000
Peru 243 240 230 4,000
Yugoslavia 68 72 69 3,000
Other free world countrics 835 942 904 55.000
Communist countries {except

Yugoslavia) 896 922 884 33,000
World totals 4,658 4,750 4,570 200,000

Source: United States Bureau of Mines. Commodity Data Summarics, January 1976 and United States Bureau of Mines, Mineral

Trade Notes, Vol. 72, No. 12, December 1975,
¢Estimarcd.
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New grinding plants were completed in Indonesia
by Milchem (U.K.) Lid. and by Baroid Division of N L
Industries Inc. Dresser Minerals completed construc-
tion of new grinding plants in Western Australia and
southern Thailand.

At the Goonga mines near Khuzdar, Pakistan,
Pakistan Petroleum Ltd. and the provincial govern-
ment of Baluchistan signed an agreement to mine
barite that will be used mainly by oil-well drilling
companies in the Persian Gulf. Production is expected
to be about 80,000 tons by 1980.

In France, the Rossignal mine, located 50 kilo-
meters southwest of Chateaurous and developed by
Société des Mines de Garrot and the Bureau de
Recherches Géologiques et Minié¢res (BRGM), is
expected to produce about 140,000 tons of concen-
trates that will be consumed mainly in European
chemical markets.

In the United States, Dresser Minerals and
Milchem (U.K.) Lid. compleied construction of grind-
ing plants at Galveston, Texas, and Mineral Point,
Mississippi, respectively. Imco Drilling Services started

regions, and off the east coast of Canada suggests a
growing market for barite in these areas.

In the future larger quantities of barite may be
recovered from mine dumps and tailings ponds in
Canada and abroad. Also, an increasingly important
source ol barite may be as a co-product from the
mining of iron, base-metal, fluorspar and rare-earth
ores.

The relatively low cost and technical advantages of
barite for the drilling-mud market suggests that other
materials will not likely be substituted in this major
application. For example: iron ore is more abrasive and
undesirable to handle because of colour, celestite
(SrSO4) is more expensive and has a lower specific
gravity, and galena (PbS) is too expensive.

Prices

United States prices of barite according to
Engineering and Mining Journal of December,
1975.

construction of a grinding plant and a beneficiation ($ aton)
plant, both near Battle Mountain, Nevada. Also, a jig  Chemical and glass grade
plant was constructed in Crescent Valley, Nevada, to Hand picked, 95% BaSOy
process ore from a nearby property owned by Imco. not over 1% Fe 40-60
Magnelic or flotation, 96%
Outiook BaSO4 not over 0.5% Fe 45-50
Increased oil exploration activity throughout the world Imported drilling-mud grade,
assures that the demand for barite will continue strong specific gravity 4.20-4.30 cif
for several years. World barite production may be Gulf ports 19-28
expected to meet requirements because geologic fac- Canada 19
tors suggest that there is good potential for discovery  Ground
and development ol deposils near most regions where Water, 99%% BaSOy
there is drilling activity. 325 mesh, 50-lb bags 60-80
Exploration for new barite deposits in Canada and Dry ground drilling-mud grade,
feasibility studies presently under way could bring 83-93% BaSOy 3-12% Fe,
about changes in the production pattern and the quan- specific gravity 4.20-4.30 71-78
tity of output in the near future. Continued oil-and Imported
gas-well drilling activity in the Mackenzie Delta, Arctic 4.20-4.30 specilic gravity 31
Tariffs
Canada
Most
British Favoured General

Item No. Preferential Nation General Preferential

(%) (%) (%) (%)
49205-1 Drilling-mud and additives frec free free frec
68300-1 Barites free 10 25 free
92842-1 Barium carbonate 10 15 25 10
92818-1 Barium oxide, hydroxide peroxide 10 15 25 10
93207-5  Lithopone : free 12% 25 free
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United States

Item No.

472.02 Barium carbonate, natural, crude

472.04 Barium carbonate, natural,
ground

472.10  Barium sulphate, natural

47212 Barium sulphate, natural, ground

472.14  Barium sulphate, precipitated
(blanc fixe)

473.72  Lithopone, containing under 30%
zinc sulphide

473.74  Lithopone, containing 30% or

more zinc sulphide

1975 Barite and Celestite

frec On and After
January 1, 1972

6%

($ per lt)
1.27
3.25

(¢ per lb)
0.3
0.43

0.43+ 35

Sources: For Canada, the Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Otiawa. For the United States, Tarifl Schedules of the United States, Annotated (1976) TC Publication 749.

CELESTITE

Celestite (SrSO4). the main source of strontium, is
used to produce commercial strontium compounds,
principally strontium carbonate and strontium nitrate.
In the sulphate form it is used in the zinc flotation
process. Strontium carbonate is used in glass faceplates
in colour television sets, where it improves the absorp-
tion of X-rays emitted by picture tubes operated at high
voltages. An increasing use for this compound is in the
manufacture of ferrites, a material required in the
production of ceramic permanent magnets, which are
used in small electrical motors.

Kaiser Celestite Mining Limited, a subsidiary ol
Kaiser Aluminum & Chemical Canada Investment
Limited, and Canada's only producer of celes-
tite, mined celestite ore from an open pit near Loch
Lomond, Cape Breton Island, N.S. Concentraiec was
produced from a flotation mill at the mine site. The
concentrate was shipped to the Point Edward, Nova
Scotia plant of Kaiser Strontium Products Limited, for
treatment with imported nawural sodium carbonate to
produce technical-and chemical-grade strontium carbo-
nate, commercial-grade strontium nitrate and sodium
sulphate. Capacities of the plants are: 225 tons of SrSO4
concentrate a day from the mill, 90 tons a day of SrCO3,
and up to 100 tons a day ol sodium sulphate.

There is capacity at the Point Edward chemical plant to
produce small quantities of strontium nitrate, used in
pyrotechnics and tracer ammunition. Operating prob-
lems and cost overruns were associated with the new
plant and newly developed process.

Consumption uses have not developed as rapidly as
anticipated and recent developments indicate that Kai-
ser does not plan to continue operation of the mine and
chemical plant beyond 1976.

Current producers of strontium carbonate in the
United States obtain their celestite from Mexico.

Prices

United States prices according to Chemical
Marketing Reporter, December, 1975.

Strontium carbonate (S per pound)
technical grade, bags

carlot, truckload, works .18-.25
Strontium nitrate (S per 100 pounds)
bags, carlot, works 24.00
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Tariffs

Canada

[tem No.

92839-5  Strontium nitrate effective July 1,
1974 10 June 30, 1984

United States

Item No.

Strontium Metal

632.46 Unwrought, waste and scrap
632.68 Alloys of strontium
473.19 Strontium chromate pigments

Strontium Compounds

421.70 Carbonate

421.72 Carbonate (precipitated)
421.74 Nitrate

421.76 Oxide

421.82 (mincral celestite)
421.84 Sulphate

421.86 Other

Most
British Favoured General
Preferential Nation General Prelerential
free free lree frece

On and After January 1,
1973

5%
7.5“0

{
5%

free
6%
6“”
6““
lrec
5““
S" 0

Sources: For Canada, The Customs Tarifl and Amendments, Department of National Revenue, Customs and Excise Division,
For United Swates, Tariff Schedules ol the United States, Annotated (1976) TC Publication 749.
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Bentonite

G.0.VAGT

Bentonite is a clay composed mainly of the mineral
montmorillonite, a member of the smectite group of
clay minerals. The term **smectite’”, as a group name,
is growing in acceptance and this usage eliminales
confusing terminology that includes **montimor-
illonite™® as both mineral species and group names.
Montmorillonite is a hydrated aluminum silicate with
weakly-attached cations of sodium and calcium which
impart different properties to bentonite depending on
amounts and proportions present. In general, the prop-
erties of clays are complex; understanding their be-
haviour under certain conditions is complicated
by their extremely fine particle size and, in the case of
bentonite, is more complicated by cation exchange and
the swelling capacity of the clays. One method of
classifying bentonite is based on this swelling capacity
when wet. With sodium as the dominant or abundant
exchangeable ion, swelling from 15 to 20 times the
original dry volume will occur, and when added to
water, gel-like masses result. Sodium bentonite also
possesses a high dry-bonding strength, especially at
high temperatures, a feature important in the manufac-
ture of some ceramic products.

Montmorillonite clays have high ion-exchange
properties and, by adsorption, absorption and chemical
activity, bentonite can collect many types of inorganic
and organic compounds, sometimes selectively. In
general, the non-swelling or calcium bentonites exhibit
the more pronounced adsorptive characteristics. While
naturally-occurring clays may exhibit adsorptive or
bleaching properties, their efficiencies are commonly
improved by acid leaching or, as the process is generally
termed, activation.

Another clay, " fuller’s earth™, also contains mainly
smectite-group clay minerals and is very similar to
non-swelling bentonite. These clays have natural
bleaching and absorbent properties and were originally
used by fullers to remove dirt and oil from wool. The
terminology is confusing, and bentonite and fuller’s
earth may or may not be separated in world trade and
production figures by country.

Bentonites may originate from smectitic clays
formed from igncous rocks other than volcanic ash,

wiff or glass, or [rom rocks of sedimentary or uncertain
origin. The deposits occur in relatively flat-lying beds of
various chemical compositions and impurities; the
latter consisting ol quariz, chlorite, biotite, feldspar,
pyroxenes, zircon and various other minerals. Natural
clay may be creamy white, grey, blue, green or brown;
and, in places, beds of a distinctly different colour are
adjacent. Fresh, moist surfaces are waxy in appearance;
on drying, the colour lightens, and the clay has a
distinctive cracked or crumbly texture.

Production and occurrences in Canada

Canadian bentonite occurrences are conlined to Cre-
taceous and Teruary rocks at many localities in Man-
itoba, Saskatchewan, Alberta and British Columbia.
Although clay beds occur in rocks older than Cre-
taceous, none of these in Canada have been identified
as bentonite.

Three companies mine and process bentonite in
Canada, but statistics on total production and exports
are not available for publication.

In Alberta, Dresser Minerals Division of Dresser
Industries, Inc. recovers swelling bentonite from the
Edmonton Formation of Upper Cretaceous age. The
deposits are in the Battle River Valley, nine miles south
of Rosalind, the site ol the company’s processing plant.
Baroid of Canada, Ltd. mines a similar bentonite from
the same formation, about 14 miles northwest of the
company’s processing plant and rail siding al Onoway.

Bentonite is mined selectively from relatively shal-
low paddocks or pits in the dry summer months. Some
natural drying may be done by spreading and harrow-
ing material before trucking it 1o plants for further
processing. Both companies dry, pulverize and bag the
bentonite. Swelling bentonite from Alberta is uscd
mainly as a drilling-mud additive, a foundry clay, as
feed pelletizing material, as a fire-retardant additive to
water and as a sealer tor farm reservoirs.

In Manitoba, Pembina Mountain Clays Ltd. mines
non-swelling bentonite {rom the Upper Cretaceous
Vermilion River Formation. 19 miles northwest of
Morden, which is 80 miles southwest of Winnipeg.
Some bentonite is dried and pulverized in a plant at
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Morden, but the bulk of production is railed from
Morden Lo the activation plant at Winnipeg, where it is
leached, washed, filtered, dried, pulverized and bag-
ged. The main use is for decolourizing and purifying
mineral and vegetable oils, animal fats and tallows.

Inland Cement Industries Limited is studying the
feasibility of large-scale production of sodium ben-
tonite from its deposit in the Avonlea “*bad lands™
near Truax, Saskatchewan. Limited quantities are pro-
duced and marketed now and this product could
replace appreciable amounts of imported Wyoming
bentonite required for iron-ore pelletizing.

Uses, consumption and trada

Bentonite has many uses, but it generally constitutes
only a small part of the final product.

Select swelling bentonite has found widespread and
rapidly growing uses as a binder in the pelletizing of
iron mineral concentrates. About 18 pounds is used in
every long ton of concentrate to provide the pellet with
sufficient “‘green’ strength to withstand handling dur-
ing the drying and firing stages. The amount of
bentonite required varies with the mineralogy and
particle size of the concentrate. Approximately 70 per
cent of the reported total consumption of bentonite in
1974 was used in pelletizing iron-ore concentrates.

Special muds used in oil- and gas-well drilling
contain about 10 per cent swelling bentonite, which is
used principally to prevent the loss of drilling fluid into
permeable zones by coating the wall of the drillhole
with a gel. It also serves as a lubricant and helps to keep
the drill cuttings in suspension.

Table 1. Canada, bentonite imports and consumption, 1974-75

1974 19757
(short tons) (%) (short tons) (%)
Imports
Bentonite
United States 245,904 3,353,000 202,631 3,706,000
Greece 44,587 594,000 64,231 1,083,000
Total 290,491 3,947,000 266,862 4,789,000
Activated clays and earths
United States 20,404 2,491,000 9,333 2,803,000
Greece 69,409 1,058,000 38,336 1,418,000
France 152 71,000 621 262,000
Other countries 23 11,000 69 28,000
Total 89,988 3,631,000 48,359 4,511,000
Fulier’s earth
United States 9,486 289,000 2,021 88,000
1972 19737 19747

Consumption! (available data)
Pelletizing iron ore
Well drilling
Foundries
Chemicals
Fertilizer stock and poultry feed
Paint and varnish
Pulp and paper
Other products?

Total

(short tons)

(short tons)

(short tons)

209,274 263,408 220,486
11,022 24,740 10,839
42,625 55,743 83,256

25 25 43

732 172 835

286 338 708
179 130 -

12,579 1,175 1,564

276,722 345,731 317,731

Source: Statistics Canada.

Does not include activated clays and earths. Breakdown by Mineral Development Sector, Department of Energy, Mines and
Resources, Otlawa. 2Explosives, frits and enamels, refactory brick and cements, ceramic products, petroleum and vegelable oils

refining and other miscellaneous minor uses.
P Preliminary; rRevised.
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Table 2. Canada, bentonite imports' and
consumption?, 1966-75

Imports Consumption
(short tons) ($ (short tons)
1966 204,038 2,606,000 169,692
1967 235,451 3,346,000 189,155
1968 323,093 4,041,000 222,011
1969 311,327 4,638,000 265,765
1970 386,984 5,590,000 289,692
1971 370,146 5,357,000 278,543
1972 349,883 5,912,000 276,722
1973 418,820 8,215,000 345,731
1974 389,965 7,867,000 317,731
19757 317,242 9,388,000 )

Source: Statistics Canada.

lncludes bentonite, fuller's earth and activated clays and
earths. 2Includes only fuller’s earth and bentonite.
PPreliminary, . . Not available Revised.

Swelling bentonite serves as a binder in moulding
sands used by iron and steel foundries. Non-swelling
bentonite is also used as a binder in some low-
temperature foundries.

Swelling bentonite is used as a binder in the
pelletizing of base-metal concentrates and stock feeds.
It is used in small quantities as a plasticizer in abrasive
and ceramic mixes; as a filler in paints, paper, rubber,
pesticides, cosmelics, medicinal products, and cleaning
and polishing compounds; in the grouting of sub-
surface water-bearing zones; and in the sealing of dams
and reservoirs. Bentonite slurry is effective in fighting
forest fires and in retaining the walls of excavations
prior to the placement of concrete or other structural
materials.

Some non-swelling bentonite is used in pelletizing
stock feed, as a carrier for pesticides, and as a cleaning
powder for animals.

Activated bentonite is used in decolouring mineral
and vegetable oils, animal fats, waxes, beverages and
syrups. It is also used in some countries as a catalyst in
the refining of fluid hydrocarbons.

Consumption of bentonite in Canada increased
greatly in the last decade (see Table 2), largely because
of increased consumption as a binder in iron concentr-
ate pelletizing, as more of these plants have been
constructed. Consumption of bentonite in well drilling
in the oil and gas industry is subject to considerable
fluctuation. Iron and steel foundries require bentonite
as a binder for moulding sands and consumption for
this use is continuing to rise. Relatively minor quan-
tities of activated clays and fuller’s earth are imported
mainly from the United States, and some activated

1975 Bentonite

bentonite from Manitoba is exported to the United
States.

Bentonite production in the United States is centred
on extensive deposits in Wyoming where the name was
derived from the Cretaceous Fort Benton Formation.
These Cretaceous deposits are the world’s outstanding
sweliling bentonite occurrences, and the specifications
and standards for bentonite used in industry are based
on these high-quality clays. Although there are numer-
ous occurrences of bentonite in many countries it is
mined in only a few. Because of the high standards of
Wyoming bentonite this material is transported over
such long distances that transportation costs commonly
exceed the value of the product at the mine, in some
cases by several times. However, in recent years,
Wyoming producers have lost some markets for iron-
ore pellelizing in eastern Canada to Greek bentonite
producers. The cost spread between rail and ocean
transportation is the principal reason for this change.
Canada is the main importer from the United States,
which also ships some bentonite to Australia and
western Europe.

Non-swelling bentonile, fuller’s earth, and bleach-
ing clays are produced in numerous states, the major
ones being Florida, Georgia, Mississippi and Texas.

Outlook

The bulk of Canada’s bentonite consumption is used in
pelletizing iron-ore concentrates. At present, the most
suitable material for this purpose is imported {rom the
United States. The slowdown in import growth since
1970 is attributed 10 a more-stable consumption pat-
tern resulting from the completion of new pellet plants.
Sidbec-Dosco Limited at Port Cartier, PQ. has a pro-
jected 6-million-ton-a-year iron ore pellet plant to
process concentrate from its Fire Lake property. The
project should reach maximum capacity output by 1978
and it is anticipatied that this plant alone will increase
bentonite consumplion by 15 per cent 10 20 per cent in
the next three years. No changes in production and
consumption in industries other than ore pelletizing are
foreseen.

Prices

United States bentonite prices quoted in Chem-
ical Marketing Reporter, December 29, 1975.

(3)
Bentonite, domestic, 200 mesh, bags,
car lots, fob mines, per ton 15.50-16.00
Bentonite, imported Italian white, high
gel, bags, 5-ton lot ex-warehouse,
per lb. .1688
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Tariffs

Canada
Most
British Favoured General
Item No. Preferential Nation General Preferential
29500-1 Clays, not further manufactured than
ground free free free free
93803-2  Activated clay 10% 15% 25% 10%
20600-1 Fulier’s earth, in bulk free free free -
United States
On and After
Item No. Jan. 1, 1972
(¢ per long ton)
521.61 Bentonite 40
521.51  Fuller’s earth not béneficiated 25
521.54  Wholly or partly beneficiated 50
(¢ per Ib)
521.87  Clays, artificially activated 0.05
with acid or other material +6% ad valorem

Sources: The Custom Tariff and Amendments, Department of National Revenue, Custom and Excise Division, Otiawa. Tariff
Schedules of the United States, Annotated (1976), T.C. Publication 749.
— Nil.
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Bismuth

G.R. PEELING

Bismuth is obtained in Canada in the processing of
some lead-zinc, lead-zinc-copper and copper ores. The
more important sources are the lead-zinc-copper ores
mined in New Brunswick and the lead-zinc ores mined
in southeastern British Columbia. Smaller amounts are
recovered from ores mined in Ontario and Quebec.
Bismuth is also recovered from the flue dusts at the
copper smelter of Gaspé Copper Mines, Limited in
Quebec. The dusts are then shipped to Brunswick
Mining and Smelting Corporation Limited in New
Brunswick for refining.

Bismuth production in Canada in 1975, based on
bismuth recovered from domestic ores and concen-
trates plus the bismuth content of bullion and concen-
trates exported, was 345,254 pounds valued at
$2.646.596. This represents a 41 per cent increase in
production from the level of 244,726 pounds in 1974.
Inventory of metallic bismuth held by consumers as of
December 31, 1975 totalled 9,175 pounds, down from
14,098 pounds held at year-end 1974.

In 1975, world production of bismuth as estimated
by the United States Bureau of Mines, excluding
United States production, was about 8.9 million
pounds, an increase of 1.8 per cent from the 8.8 million
pounds in 1974. Japan was the leading producer, with
an output of 1.7 million pounds, followed by Bolivia,
Peru and Mexico. The United States which is a subs-
tantial producer from its own and imported ores does
not publish production statistics because one company
accounts for almost all of the country’s refined metal
output.

The bismuth market, coming off a weak second
half in 1974, continued to decline through 1975. Pro-
duction, consumption and prices declined, while in-
ventories increased.

In the United States consumption was down 38 per
cent from 1974 with fusible alloys showing the largest
drop — 46 per cent. The other two major users also
showed significant declines in consumption, with phar-
maccuticals dropping 34 per cent and metallurgical
alloys dropping 38 per cent. The General Services
Administration did not sell any bismuth from the
government stockpile in 1975, leaving 2,100,004

pounds at year-end. The stockpile objective is 95,900
pounds but Congressional approval is needed before
any of the 2,004,104 pounds of excess can be released.

Production of bismuth in Japan declined 7.5 per
cent to 1.7 million pounds in 1975 from 1.8 miliion
pounds in 1974. Inventories were reported to be about
300,000 pounds at the end of 1975, a significant
increase over the 1974 level.

In Australia the major bismuth producer, Peko-
Wallsend Ltd., had a difficult year and was forced to
curtail many of its operations early in 1975 because of
declining copper prices and increasing costs. The com-
pany was forced to close its Tennant Creek copper
smelter and bismuth recovery plant early in the year
because of the aforementioned reasons and technologi-
cal problems. The plant has a capacity to recover about
1,300 tons of bismuth annually as crude bullion. It is
not likely that the plant will reopen until sometime in
1977 and then only if copper prices are sufficient to
warrant it. The company operates five mines in the
Tennant Creek area, but operations at the Peko, War-
rego, Gecko and Orlando mines were curtailed. The
Juno mine continued production throughout the year
but because of limited reserves it is expected to close in
late 1976 or early 1977. Reserves for the five mines in
1975 are approximately 8.4 million tons grading 0.24
per cent bismuth on a weighted average basis.

Bolivia, traditionally a major supplier of bismuth,
produced 1.47 million pounds in 1975 compared with
1.43 million pounds in 1974. Bolivia also became an
important producer of refined bismuth in 1975 when
Corporacion Minera de Bolivia (Comibol) opened its
bismuth refinery with an annual capacity of 660 tons of
99.99 per cent bismuth near Telemayu. Prior to com-
pletion of the plant Comibol shipped bullion grading 20
per cent bismuth to Europe for refining. The country’s
major deposits are located in the Tasna mining district,
where some deposits grade up to 40 per cent bismuth.

Domestic sources

The smelting Division of Brunswick Mining and
Smelting Corporation Limited produces bismuth metal
at its plant at Belledune, about 25 miles northwest of
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Bathurst, New Brunswick. Production of bismuth
metal and various grades of bismuth-lead alloy in 1975
was substantially above the 53,317 pounds produced in
1974 but weak markets led to much of the metal being
stockpiled in 1975. The Kroll-Betterton process is used
to treat the desilverized lead bullion and produce a
bismuth-lead-calcium-magnesium dross. The dross is
then refined pyrometallurgically with chlorine to pro-
duce bismuth metal or alloy.

The other primary bismuth metal producer is Com-
inco Ltd. at its lead-zinc plant in Trail, British Colum-
bia. Cominco derives most of its output from lead
concentrates produced at its Sullivan lead-zinc mine at
Kimberley. Other sources included lead concentrates
from other company mines and custom shippers, both
domestic and foreign. Lead bullion produced from the
smelting of these concentrates contains about 0.05 per
cent bismuth. Bismuth is recovered as 99.99 + per
cent metal from the treatment of residues resulting
from the electrolytic refining of the lead bullion.
Bismuth for use in research and the electronics indus-
try is further processed at the company’s nearby high-
purity plant to give it a purity of up to 99.9999 per cent.
Production in 1975 totalled 208,000 pounds compared
with 220,000 pounds in 1974 (part of this production is
derived from imported materials).

In the exploration and development field,
Brunswick Tin Mines Limited, a subsidiary of the
Sullivan Mining Group Ltd., completed metallurgical
testing on ores from its Mount Pleasant property, about
40 miles north of St. Andrews in Charlotte County,
New Brunswick. Ore reserves in the North Zone are
estimated at 12.6 million tons and in the Fire Tower
Zone at 30.0 million tons grading 0.2 per cent tungsten,

0.08 per cent bismuth and 0.08 per cent molybdenum.
Meltallurgical testing was completed in 1975 at the
Department of Energy, Mines and Resources, Ottawa,
and the encouraging results suggest that the major
products can be successfully separated through a pro-
cess involving gravity separation, flotation and leach-
ing. Additional diamond drilling in 1975 has indicated
two higher-grade zones within the Fire Tower Zone.
Within these two zones bismuth grades are belween
0.11 and 0.15 per cent. If the property is brought into
production at a proposed milling rate of 1,500 tons a
day, annual recoverable bismuth production could be
in the order of 400,000 to 500,000 pounds.

Outlook

The outlook for 1976 is bleak; the major industrial
economies appear to be recovering only very slowly
from the depths of the recession reached in 1975.
Consequently, the bismuth industry will be charac-
terized by continuing high inventories, weak prices and
slack demand in 1976.

The United States Bureau of Mines has forecast
that bismuth consumption will grow at a rate of 1.4 per
cent to 1980 and at a lower rate of 0.7 per cent from
1980 to 2000. Certainly the period 1976-77 will be one
of more than adequate supply as markets are expected
to remain long on metal.

In the 1976 to 1980 period, increases in production
may come from Canada, Australia and the United
States. For Australia and the United States, any in-
crease in output of bismuth is dependent on a recovery
in copper production, while in Canada it is mainly tied
to the lead industry.

Table 1. Canada, bismuth production and consumption, 1974-75

1974 1975
(Ib) (®) (1b) (%)
Production, all forms!
British Columbia 74,320 609,275 42,247 261,931
New Brunswick 153,530 1,258,639 295,634 2,326,640
Ontario 16,169 132,553 5,378 42,325
Quebec 707 5,796 1,995 15,700
Total 244,726 2,006,263 345,234 2,646,596
Consumption, refined metal
(available data)
Fusible alloys and solders 4,836 5,101
Other uses? 59,711 59,421
Total 64,547 64,522

Source: Statistics Canada.

IRefined bismuth metal from Canadian ores, plus recoverable bismuth content of bullion and concentrates exported. 2Includes
bismuth metal used in manufacture of pharmaceuticals and fine chemicals, other alloys and malleable iron.
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Table 2. Canada, bismuth production,
exports and consumption, 1966-75

Production Consump-
all forms! Exports? tion3
(pounds)

1966 525,659 56,400
1967 668,476 47,900
1968 648,232 59,300
1969 579,059 33,800
1970 590,340 24,548
1971 271,196 35.876
1972 275,029 37,892
19734 70,6844 56,852
1974 244726 04,547
1975 345,254 64,522

Source: Statistics Canada.

IRefined bismuth metal lrom Canadian ores, plus recoverable
bismuth content of bullion and concentrates exported.
2Refined and semi-refined bismuth metal. 3Refined bismuth
metal reported by consumers. *Incompiete statistical coverage.

.. Not available

Uses

A major usc of bismuth is in pharmaceuticals, cos-
metics and industrial and laboratory chemicals includ-
ing catalytic compounds. Various bismuth compounds,
salts and mixtures are used in pharmaceuticals for

1975 Bismuth

indigestion remedies, antacids, burn and wound dress-
ings. Insoluble salts of bismuth are given Lo patients
before X-ray examination of the digestive tract. Cos-
metics containing bismuth oxychloride, which imparts
a ‘‘pearlescent’” glow 10 eye shadow, lipstick, nail
polish and powders, comprise onc of the larger end-use
markets of bismuth, but consumption in this market
depends on changing fashion trends and is declining.

Another important outlet lor the metal is fusible or
low-melting-point alloys for fire-protection devices,
clectrical fuses, fusible piugs and solders. Many of
these alloys contain 50 per cent or more bismuth, with
the chief additive melals being cadmium, lead and tin.
In salety applications, the dependability of the melting
temperatures of the various bismuth alloy composi-
tions is of utmost importance. Pure bismuth metal
expands 3.3 per cent on changing from a molten to a
solid state. Nonshrinking, low-melting-point bismuth
alloys are used in the holding of jet engine airfoil blades
during the machining of the root sections. Bismuth-tin
alloys are sprayed on patterns to make moulds in the
plastic industry.

The metal is also used as an important additive to
improve the machinability of aluminum alloys, malle-
able irons and steel alloys and, with indium, forms a
low-melting alloy used in the ophthalmic industry for
holding lenses. The United Staies Atomic Encrgy
Commission uses bismuth in many nuclear research
applications because of the metal’s low thermal neu-
tron absorption rale.

Table 3. Estimated worlid production of bismuth, 1973-75

1973 1974 1975¢
(pounds)

Japan (metal) 1,900,000 1,837,000 1,700,000
Bolivia 1,423,000 1,430,000¢ 1,475,000
Peru 1.262.,000 1,470,000 1,400,000
Mexico 1,290,000 1,320,000 1,300,000
Australia 930,000 936,000 1,100,000
People’s Republic of China (in ore) 550,000 550,000 550,000
Republic of Korea (metal) 220,000 220,000¢ 230,000
Yugoslavia 121,000 220,000 220,000
Romania (in ore) 180,000 180,000 180,000
France (metal) 155,000¢ 155,000¢ 155,000
Canada 71,0002 245,000 345,000
Other countries 194,000 202,000 270,000

Total! 8,296,000 8,765,000 8.925,000

Sources: Statistics Canada for Canada; for remaining countries, U.S. Burcau ol Mines, Minerals Yearbook Preprint 1974 and U.S.

Commodity Dara Summaries, January 1976.

ITotal for listed figures only: it excludes United States production, which is not available for publication: as well as that of some
other smaller producing countries. 2Incomplete statistical coverage.

¢Estimates by U.S. Bureau of Mines.
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Bismuth is used in catalysts in the production of
acrylonitrile for acrylic fibres and plastics. This usc
sulfered some decline in the 1960s but technological
improvements in the process have led to increased
demand in the 1970s. The rubber industry also uses a
bismuth compound to accelerate the vulcanization
process.

Table 4. United States consumption of
bismuth by principal uses

1974 19757

{ pounds)
Fusible alloys 748,604 401,932
Other alloys 21,417 26,007
Pharmaccuticals! 838,134 533,313

Experimental uscs 305 713

Metallurgical additives 668.932 416,200
Other uses 6,586 7.856
Total 2,283,978 1,400,021

Source: Mincral Industry Surveys, United States Department

ol the Interior, Burcau of Mines. Bismuth in the First Quarter

1976.
Tincludes industrial and laboratory chemicals.
PPreliminary.

Prices

The Canadian price for bismuth, as quoted by Cominco
Ltd., for bars 99.99 per cent pure in lots ol one ton or
more, was $9.00 a pound from January 1 to Murch 11
when the price was dropped to $7.50 a pound in
response 1o a similar price move by the major producer
in the United States. This price remained in effect for
the rest of the year. The United States™ price. in ton
lots, as published in Merals Week, was U.S. $9.00 a
pound until February 26, after which the price of S7.30
was in effect. Within three weeks ol the US. price
move in February, all the major producers in Canada,
Bolivia, Japan and Australia posted similar prices.
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Dealer prices in the United States were more indicative
of consumer interest in the metal during the year.
Consumers lor the most part lived ol stocks acquired
during 1974 and the resultant effect on the dealer price
was 1o send it into a steady decline during the year
Quotces by dealers consistently ran about S1.75 10 $2.40
a pound below the producer price level and at the end
of the year were in the range of U.S. $5.00 10 $5.30 a
pound.

The major uses for bismuth arc in fusible alloys,
metallurgical applications and in bismuth salts, mainly
in the pharmaceutical industry. Demand and consc-
quent price levels in 1976 will depend on the state of
the aircraft and automobile industries (the major out-
lets for the first two uses mentioned). The last men-
tioned use — pharmaccuticals — is more prone 1o
substitution as the bismuth price goes up. i, as most
experty predict, the economic recovery is protracted,
there is little likelihood of a price improvementin 1976.

Prices

Canada

Canadian bismuth prices in Canadian currency,
as quoted by Cominco Ltd. in 1975:

Bismuth metal — 99.99% pure, per lb.,
lots of 1 ton or more
January 1 — March 11

$9.00
March 12 — December 31 5

7.50

United States

United States bismuth prices in U.S. currency,
as quoted in Metals Week in 1975.

Bisnmuth Mcual, per Ib.

Ton lots
January 1 — February 26
lebruary 27 — December 31

$9.00
7.30



Tariffs

Canada

Item No.

33100-1 Bismuth ores and concentratcs
35106-1 Bismuth metal, notincluding alloys, in
lumps, powders, ingots or blocks

United States

601.66  Bismuth ores and concentrates

632.10  Bismuth metal, unwrought; waste and
scrap, bismuth alloys

632.64  Containing by weight not less than 30%

lead
632.66  Other
633.00  Bismuth metal, wrought

1975 Bismuth

Most
British Favoured General
Preferential Nation General Preferential
frce frec frec [ree
lree free 25% frec
free
free
frec
1972
9

Sources: The Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division, Ottawa. Tariff
Schedules of the United States Annotated (1976) TC Publication 749.
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Cadmium

D.H. BROWN

Although cadmium is a relatively rare element in the
earth’s crust, it occurs most commonly as the sulphide,
greenockite (CdS) which is found associated with zinc
sulphide ores, particularly sphalerite [(Zn, Fe)S]. The
presence of cadmium during sphalerite formation
results in the formation of greenockite crystals on the
surface and between the sphalerite crystals. To a very
small degree cadmium also displaces zinc within the
sphalerite crystal structure. The intimate association of
cadmium with zinc minerals continues even during
separation of multi-mineral ores into concentrates,
such that small amounts of zinc reporting to lead and
copper concentrates will be accompanied by a propor-
tionate amount of cadmium. There are no known
commercial reserves of cadmium and, accordingly,
reserves at any time are a function of zinc reserves,
and specifically the cadmium content of those reserves.
Cadmium recoveries are generally estimated to be 70
10 90 per cent from ore to concentrate and 45 to 75 per
cent from concentrate to metal, or 31.5 to 67.5 per cent
overall.

Cadmium metal is recovered only as a byproduct of
zinc smelting and refining and since secondary sources
are considered negligible in terms of total supply,
cadmium production or supply is therefore strictly a
function of zinc metal production, which bears little or
no relationship to the demand for cadmium. Because
cadmium represents only 2 to 3 per cent of zinc plant
revenues, its supply is virtually inelastic to price fluc-
tuations.

Generally, cadmium is recovered in fumes collected
during the roasting of zinc-bearing ores and concentr-
ates, or in precipilates obtained during the purification
of zinc sulphate solution resulting from the sulphuric
acid leaching of calcine which is the product of roasting.
In Canadian zinc plants, which are all electrolytic,
cadmium metal is next recovered either by the electro-
Iytic process whereby the cadmium-bearing precipitate
is redissolved in sulphuric acid and plated out in
electrolytic cells, or by a purification process in which
cadmium-bearing precipitates are releached in sul-
phuric acid, then filtrated and purified. The purified

* Boiling point.

solution is then cemented with zinc dust to produce
cadmium sponge which, in turn, is filtered, briquetted,
melted and cast. Al primary zinc distillation plants
cadmium is reduced and vaporized with zinc in a retort
or furnace. The vapour is condensed and cadmium
(BP* 776°C) is separated from zinc (BP 905°C) by
fractional distillation.

Production of cadmium metal in the western world
during 1975 followed the 15 per cent decline in zinc
metal production and is estimated to be 12,375 tons
compared with 14,936 tons in 1974. Consumption,
however, declined even further as indicated by world
prices for cadmium that declined from over $4.00 per
pound to less than $2.00 per pound during 1975 as
supply built up during the year. Based upon a weighted
average decline in consumption of 38 per cent from
1974 in the major consuming countries: the United
States, 35 per cent, Japan, 54 per cent; Germany, 44
per cent; and the United Kingdom, 38 per cent
western world consumption in 1975 is estimated to be
9,405 tons, compared with 15,169 tons in 1974. In
addition to the apparent stock increase of 3,293 tons,
primary producers were further beset by reduced
shipments as consumers liquidated stocks, resulting in
a massive transfer of working stock levels to the
primary producers. There were no sales of cadmium
metal by the General Services Administration in the
United States from the strategic stockpile which
remained at about 3,224 tons, with about 1,001 tons
surplus to the strategic level and available for sale.

In Canada, metal production increased to 1,422
tons in 1975 from 1,376 tons in 1974, and consumption
is estimated to have decreased to 33 tons from 53 tons
in 1974. Cadmium metal exports declined 29 per cent
to 703 tons in 1975 from 944 tons in 1974. The United
States and the United Kingdom remained Canada’s
major markets, accounting for 83 per cent of total
exports, with the balance being shipped to Belgium,
Germany and the Netherlands. Canada was the third-
largest producer of cadmium in the western world in
1975, following Japan at 2,808 tons and the United
States at 2,193 tons.
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Canadian production

Canadian mine production in 1975, as reported by
Statistics Canada, was 2,682,000 pounds, down 2 per
cent from 1974. This figure represented the metallic
cadmium recovered at domestic smelters from Canad-
ian ores, plus the recoverable cadmium content of ores
and concentrates exported. Canadian mines listed in
Table 4 produced approximately 7.9 million pounds of
cadmium in zinc concentrates in 1975 compared with
8.3 million pounds in 1974. The difference between
data reported by Statistics Canada and that shown in
Table 4 stems from the fact that many mining com-
panies are not paid for their cadmium in concentrates
and thus did not report it. For the same reason, most
mines do not assay for cadmium on a regular basis and
accordingly many of the productions shown in Table 4
are estimated composite assays of annual production.
Metallic cadmium is recovered as a byproduct at the
electrolytic zinc plants of Cominco Ltd. at Trail, British
Columbia; Hudson Bay Mining and Smelting Co.
Limited at Flin Flon, Manitoba; Canadian Electrolytic
Zinc Limited at Valleyfield, Quebec; and Texasgulf
Canada Ltd., near Timmins, Ontario. Metal production
in 1975 increased to 1,422 tons equal to 6.0 pounds
cadmium per ton of zinc metal produced, compared
with 1,376 tons in 1974 equal to 5.9 pounds cadmium
per ton zinc metal produced.

Table 1. Canadian primary cadmium sta-
tistics 1973-1975

1973 1974 1975
(tons)
Mine production Cd
content® .. 4150 3891
Metal production 1595 1376 1422
Metal Consumption 60 53 33¢
Metal Capacity 2010 2010 2010
Metal Exports 1630 994 703

Sources: Statistics Canada; published Company annual share-

holders’ reports.

¢Estimates by Mineral Development Sector, Department of
Energy, Mines and Resources, Ottawa.

.. Not available.

Newfoundland. The Buchans unit of ASARCO In-
corporated and Newfoundland Zinc Mines Limited
which commenced production June 29, 1975 are the
only cadmium producers in the province. Production of
cadmium in zinc concentrates in 1975 was 240,024
pounds. This should increase to about 350,000 pounds
in the full production year of 1976.

New Brunswick. Of the three producers in the
province only Nigadoo River Mines Limited has a
sufficient grade of cadmium in concentrate to be
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payable, and which at 0.63 per cent is the second-
highest grade in Canada. Production at the mine in
1975 was 127,232 pounds compared with a provincial
total of 751,986 pounds contained in zinc concentrate.

Quebec. Canadian Electrolytic Zinc Limited pro-
duced 401,000 pounds of refined cadmium in 1975
compared with 772,000 pounds in 1974. Concentrates
treated include those produced by Mattagami Lake
Mines Limited, Orchan Mines Limited, Joutel Copper
Mines Limited, the Geco Division of Noranda Mines
Limited and Newfoundland Zinc Mines Limited.
Except for Geco with its 041 per cent grade of
cadmium in zinc concentrate, the other mines reported
lower cadmium contents, thus accounting for the low
1973-1975 average yield of 4.4 pounds cadmium per
ton of zinc metal produced. The new jarosite process
planned for Canadian Electrolytic Zinc as part of the
expansion program scheduled for 1976 should improve
recoveries of cadmium. Lemoine Mines Limited will
commence production at its new property near
Chibougamau in 1976, with about 99,000 pounds of
cadmium anticipated annually in zinc concentrates

Table 2. Canadian cadmium metal capacity
and production, 1975

Capacity
Company Utiliz-
and Location Production Capacity ation
(pounds) (pounds) (per cent)

Canadian

Electrolytic Zinc

Limited, 401,000 1,200,000 334

Valleyfield,

Que.
Cominco Ltd.,

Trail, B.C. 1,364,000 1,460,000 93.4
Hudson Bay

Mining &

Smelting Co.

Lid., 139,698 360,000 38.8

Flin Flon,

Manitoba
Texasgulf Canada

Ltd.,

Timmins,
Ontario 940,000 1,000,000 94.0
Total 2,844,698 4,020,000 70.8

Sources: Published 1975 Company Annual Reports. Operators
List 3, January 1975. Mineral Development Sector, Depart-
ment of Energy, Mines and Resources, Ottawa.



produced. During 1975 two minor producers, Joutel
Copper Mines Limited and Normetal Mines Limited,
closed due to ore exhaustion, and a third, La Société
miniére Louvem inc., commenced production. Mine
production in the province amounted to 695,241
pounds in 1975.

Ontario. Texasgulf Canada Ltd., at its Timmins plant
produced 940,000 pounds of refined cadmium in 1975
compared to 782,000 pounds in 1974. The mine pro-
duced 2,530,743 pounds of cadmium making in the

1975 Cadmium

largest cadmium-producing mine in Canada. The good
grade of 0.25 per cent cadmium in zinc concentrate
produced at Timmins is a factor in the plant’s high
metal yield of 9.3 pounds of cadmium per ton of zinc
metal produced during the 1973-75 period. Apart from
the South Bay Division of Selco Mining Corporation
Limited and the Geco mine mentioned previously,
other Ontario mines are relatively small cadmium
producers, however, in total the province had the
largest mine output in Canada totalling 3,944,154
pounds of cadmium in zinc concentrate during 1975.

Table 3. Cadmium production, exports and consumption, 1974-75

1974 19757
(pounds) &) (pounds) (%)
Production
All forms!
Ontario 1,680,019 6,681,436 1,519,000 4,056,000
British Columbia 432,062 1,718,310 752,000 2,008,000
Quebec 335,254 1,333,305 267,000 712,000
New Brunswick 71,630 284,873 70,000 187,000
Manitoba 174,449 693,784 56,000 151,000
Saskatchewan 32,422 128,942 9,000 25,000
Newfoundland 5,676 22,573 5,000 12,000
Yukon 4,358 17,331 4,000 11,000
Northwest Territories - — - —
Total 2,735,870 10,880,554 2,682,000 7,162,000
Refined 2,541,270 2,518,785
Exports
Cadmium metal
United States 1,416,158 5,197,000 631,655 1,856,000
United Kingdom 546,480 2,187,000 543,271 1,584,000
Belgium and Luxembourg - - 98,485 243,000
West Germany _ - 88,200 165,000
Netherlands - - 44 380 90,000
France - - 11 1,000
Senegal - - 100 R
Italy 22,000 83,000 — -
Other countries 2,511 10,000 - -
Total 1,987,149 7,477,000 1,406,102 3,939,000
Consumption (Cadmium Metal)3
Plating 75,837
Solders 2,420
Other products?4 27,291
Total 105,548

Source: Statistics Canada.

1Production of refined cadmium from domestic ores, plus recoverable cadmium content of ores and concenlrates
exported. 2Refined metal from all sources and cadmium sponge. 3Available data reported by consumers. 4Mainly chemicals,

pigments and alloys, other than solder.
PPreliminary; — Nil; . . . less than $1,000: . . Not available
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Manitoba and Saskatchewan. Cadmium mine pro-
duction in these provinces is limited to Hudson Bay
Mining & Smelting Co. Limited and Sherritt Gordon
Mines Limited, both of which report a low grade of
cadmium in zinc concentrate. The electrolytic zinc
plant of Hudson Bay at Flin Flon treats concentrates
produced in the two provinces and some shipped from
the Northwest Territories. Production at the plant was
139,698 pounds of refined cadmium in 1975 compared
with 298,736 pounds in 1974. The company reported
stockpiling of five months cathode cadmium produc-
tion in 1975 which reduced average cadmium yield to
3,4 pounds per ton zinc produced during the 1973-1975
period.

British Columbia. Metallic cadmium production at
the Trail electrolytic zinc plant of Cominco Ltd. was
1,364,000 pounds in 1975 compared with a production
of only 899,000 pounds in 1974 when there was a four-
month labour strike. The plant treats concentrates
produced at its Sullivan and H.B. mines as well as
concentrates from the Pine Point mine in the North-
west Territories. Average cadmium yield during the
1973-1975 period was 5.7 pounds cadmium per ton of
zinc produced. Collectively, mines in the province
produced 834,522 pounds cadmium in zinc concentrate
during 1975. The Annex mine owned by Reeves
MacDonald Mines Limited closed March 31, 1975 due
to ore exhaustion.

Yukon Territory. United Keno Hill Mines Limited
and Cyprus Anvil Mining Corporation were the only
mine producers of cadmium in zinc concentrate pro-
ducing 347,218 pounds in 1975. Although production is
small, United Keno has the highest cadmium grade in
zinc concentrate in Canada at 0.73 per cent cadmium.
Cyprus cadmium production is contained in both a zinc
and bulk concentrate, but concentrations are very low.

Northwest Territories. Pine Point Mines Limited
was the sole producer of cadmium in zinc concentrate
in the Territories in 1975 with production of 602,894
pounds cadmium. In 1976 it will be joined by Nanisivik
Mines Ltd. which will commence production at iis
Strathcona Sound Property on Baffin Island at an
annual rate of about 644,000 pounds of cadmium per
year.

Uses

Cadmium is a soft, ductile, silvery-white electroposi-
tive metal with a valence of two. It is used mainly for
electroplating other metals or alloys; principally iron
and, to a lesser extent, copper, to protect them against
oxidation. A cadmium coating, like a zinc coating,
protects those metals lower in the electromotive series
by physical enclosure and by sacrificial corrosion. Cad-
mium is usually preferred to zinc as a coating because it
is more duclile, is slightly more resistant to common
atmospheric corrosion, can be applied more uniformly
in recesses of intricately-shaped parts, and can be
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electrodeposited with less electric current per unit of
area covered. It is also preferred for its more pleasing
aesthetic appearance. Because it is more costly and
much less plentiful than zinc, it is not as widely used.
Improvement in zinc electroplating techniques in
recent years have tended to reduce the consumption of
cadmium in plating. Toxicity and environmental pollu-
tion are other factors that recently have contributed to
lower consumption.

Cadmium-plated parts are used in the manufacture
of automobiles, household appliances, aircraft, radios,
television sets and electrical equipment. Plating ac-
counts for about hall the total consumption of cad-
mium.

The second-largest use is in the manufacture of
pigments. Cadmium sulphides give yellow-10-orange
colours and cadmium sulphoselenides give pink-to-red
and maroon. Cadmium stearates act as stabilizers in
the production of polyvinyl chloride plastics, and cad-
mium phosphors are used for tubes in both black-and-
white and colour television sets. The use of cadmium
compounds in recent years has expanded at a rate of 5
to 10 per cent annually and is now the largest potential
growth area. Expansion in this use, which now ac-
counts for about 35 per cent of cadmium consumption,
has more than made up for reduced consumption in
plating.

Cadmium is a valuable alloying metal and has
applications in cadmium-silver solders and in cad-
mium-tin-lead-bismuth fusible or low-melting-point
alloys for automatic sprinkler systems, fire-detection
apparatus, and valve seats for high-pressure gas con-
tainers. Low-cadmium copper (about 1 per cent cad-
mium) is used in the manufacture of trolley and
telephone wires because of the improved tensile
strength imparted by cadmium. Low-cadmium copper
is also now employed in automobile radiator finstock,
replacing the low-silver copper formerly used. Another
growing application is in the production of nickel-
cadmium storage batieries. These batteries are consid-
erably more expensive than the standard lead-acid
battery, have a longer life and higher peak power
output, are smaller, and are superior in low-lem-
perature operation. They are especially suitable for use
in airplanes, satellites and missiles, and ground equip-
ment for polar regions, as well as in portable items such
as battery-operated shavers, toothbrushes, drills and
hand saws. Uses of cadmium in alloys account for
about 15 per cent of cadmium consumption.

Prices

Typically, zinc plants pay for 60 per cent of the cad-
mium in zinc concentrates above a base level of 0.15
per cent cadmium equivalent to three pounds of
cadmium per ton of zinc concentrate. Depending upon
market conditions for cadmium and zinc concentrate,
these payment terms can range from nothing to 70 per
cent of the full cadmium content.
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Table 6. Canada, cadmium production,
exports and consumption, 1966-75

Production Exports
Con-
All Cadmium sump-
Forms! Refined? Metal tion3
(pounds)
1966 3,236,862 2,217,322 2,012,323 171,000
1967 4,836,317 2,002,892 1,676,676 155,000
1968 5,014,965 2,113,949 1,802,780 125,000
1969 5,213,054 2,123,955 1,686,573 132,136
1970 4,307,953 1,844,706 1,549,035 124,959
1971 4,063,805 1,568,787 1,438,789 117,395
1972 4,267,987 2,251,094 2,289,262" 123,395
1973 4,196,594 3,085,219 3,261,521 120,958
1974 2,735,870 2,541,270 1,987,149 105,548
19757 2,682,000 2,518,785 1,406,102

Source: Statistics Canada.

IProduction of refined cadmium from domestic ores, plus
cadmium content of ores and concentrates exporled. 2Refined
cadmium from all sources, including that obtained from
imported lead and zinc concentrates; includes cadmium in
sponge. 3As reporied by consumers.

PPreliminary; . . Not available; rRevised.

In Canada, the Northern Miner publishes the
announced sales price for cadmium, but does not
publish a monthly average, and on this basis a price
range is shown in those months when the price was
changed.

Table 7. Cadmium metal prices, 1975

1975 Cadmium

Primary cadmium metal producers, including Ca-
nadian producers, normally sell metal at individually
announced prices. Almost all Canadian metal produc-
tion is exported to the United States and the European
Economic Community (EEC). North American prices,
which are quoted on a delivered basis, are best repre-
sented by the ‘*U.S. Producer’ quotations published
by Metals Week in New York. European prices, which
are quoted on a cif* port-of-discharge basis, with inland
freight negotiable and dependent upon market condi-
tions, are best represented by the ‘*Commonwealth
(cif)*" quotations published by the Metal Bulletin in
London. Price leadership in the United States is carried
out by domestic producers, and Canadian price policy
appears to adopt the U.S. basis. In the EEC, the
‘“European Reference Price’, cif/ex-works, also
quoted by the Metal Bulletin, has formed the basis for
some metal sales, as it represents the range of prices at
which cadmium is sold by European producers as
determined by a regular survey conducted by the Metal.
Bulletin. Producer prices are very sensitive to dealer
prices and tend to follow them closely despite the fact
that it is very difficult to determine the quantity of
metal that they represent. The primary dealer quota-
tions are the **N.Y. Dealer’ quotations published by
Metals Week and the **Sticks, free market’ cif quota-
tion published by the Metal Bulletin. All prices men-
tioned above represent cadmium metal having a mini-
mum purity of 99.95 per cent and are set out in the
table below which illustrates monthly average during
1975, except for the **N.Y. Dealer’’ quotations which
are the range of weekly averages during the month.

* Cost insurance freight.

Northern Miner Metals Week Metal Bulletin
Sticks,
Month Cominco U.S. Producer N.Y. Dealer Commonwealth free Market
($ Cdn/lb.) ($ US./Ib) ($ US./Ib)

January 4.25 4.250 . 4.25 2.239-2.328
February 4.25 4.250 2.70-3.00 4.25 2.488-2.594
March 4.25 4.250 2.70-3.00 3.50-4.25 2.550-2.644
April 4.25 4.250 2.50-3.00 3.547 2.365-2.434
May 4.25 4.033 2.55-2.75 3.50 1.971-2.084
June 3.00-4.25 3.385 2.45-2.75 3.50 1.978-2.055
July 3.00 3.000 2.50-2.75 3.50 1.944-2.061
August 3.00 3.000 2.50-2.75 3.50 2.250-2.331
September 2.50-3.00 2.830 2.30-2.65 3.292 2.157-2.203
October 2.50 2.500 2.25-2.45 2.50 1.982-2.030
November 2.50 2.500 2.15-2.35 2.50 1.991-2.041
December 2.00-2.50 2.008 1.75-2.00 2.313 1.754-1.823
Average .

1975 3.313-3.50 3.355 2.395-2.677 3.346-3.408 2.139-2.219

Sources: Northern Miner; Metals Week, Metals Bulletin.

. . Not available.
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Table 8. Western world cadmium metal production, 1974-1975

Cadmium

Principal Producer, Plant Location, Production where available

Country Metal Production? (in tons)
1974 1975
(tons)
Austria 29 31 Bleiberger Bergwerks Union A.G., Gailitz
Belgium 1,150 1,052 S.A. Metallurgique d Prayon, Ehein; Societe des Mines &
Fonderies de Zinc de la Vielle-Montagne, Balen; Metallurgie
Hoboken Overpelt, S.A. Overpelt.
Finland 172 239 Outukumpu Oy: n Kokkola (239).
France 710 422 Societe des Mines & Fonderies de Zinc de la Vieille-Montagne,

West Germany

Italy

Netherlands
Norway

Spain

United Kingdom

Yugoslavia

S.W. Africa
Zaire

Zambia

India

Japan

Canada
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1,476 1,121

557 474
105 298
99 50
196 198
309 258
154 154
126 105
300 269
14 12
65 62

3,334 2,808

1,376 1,422

Viviez; Cie. Royale Asturienne des Mines S.A. Auby; Société
Miniere et Metallurgique de Penarroya, S.A. Noyelles Godault,
(44)

Dr. L.C. Marquart AG, Beue; **Berzellius’ Mectallhiitten
GmbH, Duisburg: Preussag A.G. Metall, Harlingerode; Ruhr-
Zink GmbH, Datteln; Duisburger Kupferhutie, Duisburg.

AMMIS.PA., Ponte Nosse, Porto Marghera; Societa Mineraria e
Metallurgica di Pertusola SpA Crotone (222).

Budelco B.V., Budel (298)
Det Norsk Zinkkompany A/S, Eitrheim.

Cie Royale Asturienne Des Mines, S.A. Arnao; Espanola del
Zinc, Carthagena

Commonwealth Smelting Ltd., Avonmouth (258)

Hemijska Industrija ** Zorka™’, Sabac; R.M.H.K. Trepca, Kovoska
Mitrovica

Tsumeb Corporation Ltd., Tsumeb.
Gecamines, Kolwezi.

Nchanga Consolidated Copper Mines Ltd., Broken Hill Division,
Kabwe

Cominco Binani Zinc Ltd., Kerala; Hindustan Zinc Co., Debari

Akita Seiren K.K., Akita; Mitsui Kinzoku Kogyo K.K., Kamioka,
Miike, Hikoshima; Mitsubishi Metal Corporation, Akita,
Hosokura; Toho Aen K.K., Annaka, Nihon Soda K.K., Aizu;
Nihon Kogyo K.K., Mikkaichi; Sumiko I.S.P, Harimo.
Hachinohe Seiren K.K., Hachinohe.

Canadian Electrolytic Zinc Limited, Valleyfield (200.5); Cominco
Ltd., Trail (682); Hudson Bay Mining & Smelting Co., Limited,
Flin Flon (69.8); Texasgulf Canada Ltd, Timmins (470).



Table 8. (concl’d)

1975 Cadmium

Cadmium Principal Producer, Plant Location, Production where available
Country Metal Production® (in tons)
1974 1975
(tons)
Mexico 384 389 Met-Mek Penoles S.A., Torreon; Zincamex S.A., Saltillo;
Industrial Minera Mexico S.A., Nueva Rosita.
Peru 220 200 Centromin Peru, La Oroya.
United States 3,333 2,193 ASARCO Incorporated, Denver, Corpus Christie; Bunker Hill
Company, Kellogg, National Zinc Company Inc., Bartlesville;
New Jersey Zinc Company, Palmerton; St. Joe Minerals
Corporation, Monaca; AMAX Lead & Zinc, Inc., Sauget, (315).
Argentina 33 33 Cia Meltalurgica Austral-Argentina S.A., Comodoro Rivadavia;
Sulfacid S.A., Borghi.
Australia 794 585 Electrolytic Zinc Company of Australasia Ltd., Risdon; Sulphide
Corp. Pty Ltd., Cockle Creek, (167.5); Broken Hill Associated
Smelters, Pty Lid. Port Pirie.
Total 14,936 12,375

Sources: World Bureau of Metal Statistics; United States Bureau of Mines, Mineral Industry Surveys; ¢Estimates by Mineral
Development Sector, Department of Energy Mines and Resources; Published 1975 Shareholder Reports of certain companies.

Outlook

Based upon an average cadmium yield of 6.5 pounds
per ton of zinc produced in the western world during
the period 1973-1975, cadmium production in 1976 is
estimated 1o be 15,600 tons using a zinc metal forecast
of 4,804,000 tons. For consumption to reach this level a
65 per cent increase would be required from the 1975
levels and this seems unlikely. On this basis, prices are

expected to remain at depressed levels and continued
stockpiling of refined and intermediate cadmium pro-
ducts is anticipated by primary producers. Assuming
consumption returns to the 1976 forecast production
level in 1977, it is quite possible that the required
drawdown of accumulated stocks would preclude
balanced supply and demand prior to late-1978-79.

Tariffs
Canada
British
Item No. Prefercntial GSP! GATT? General
(%) (%) (%)

32900-1  Cadmium in ores and concentrates free free free free
31502-1 Cadmium metal, not including alloys in

lumps, powders, ingots or blocks free free frce 25
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T ariffs (concl'd)

United States
USTS no.

601.66 Cadmium in ores and concentrates

632.14  Cadmium metal, unwrought, waste and
scrap

633.00 Cadmium metal, wrought

632.84  Cadmium alloys, unwrought

EEC3
BTN No.
26.01 Cadmium in ore and concentrates
81.04 Cadmium metal: unwrought, waste and
scrap
Other
Japan
BTN No.
26.01 Cadmium in ores and concentrates
81.04 Cadmium metal: unwrought, waste and
scrap powders, flakes
Other

GSP

free
free

free
free

Gsp
free
free
free

Gsp
free

free
free

GATT

free
free

free
free

GATT

free

free
4.5

GATT

free

IGSP — Generalized system of Preferences extended to all on most developing countries.
2GATT — General Agreement on Tariffs and Trade; 3EEC — European Economic Community

86



Calcium

M.J. GAUVIN

Calcium, a member of the alkaline earth family, is
silvery white in colour, extremely soft and ductile, and
has a low tensile strength. The metal tarnishes rapidly
under atmospheric conditions and is a powerful reduc-
ing agent. It is the fifth most abundant element in the
earth’s crust, but does not occur naturally in its elemen-
tal form. Although calcium occurs chiefly in limestone,
dolomite and sea water, high-calcium limestone depos-
its are the principal sources of calcium metal.

Metallic calcium may be recovered by electrolytic or
thermal methods. Extraction was previously carried
out by the fused salt electrolysis of calcium chloride,
but today it is done only by aluminothermic reduction
of lime by a non-continuous process. There are only
three producers of metallic calcium in the noncommu-
nist world: Chromasco Limited in Canada; Planet-
Wattohm S.A., a subsidiary of Compagnie de Mokta, in
France; and Charles Pfizer and Co. Inc. at Canaan,
Conn., in the United States. All three use a thermal
reduction method. Canada continued to be a leading
international producer and supplier of calcium metal in

1975. Production and consumption of calcium amount
to approximately 1,000 tons a year in the noncommu-
nist world. Calcium metal is also produced in the
U.S.S.R., which exports small quantities to Western
Europe and the United States.

Canadian industry

Chromasco Limited produces calcium metal at its
metallurgical plant at Haley, near Renfrew, Ontario. It
utilizes the same vacuum retort method, known as the
“Pidgeon process,” used to produce its principal pro-
duct, magnesium. Other products from the Haley
operation, in addition to magnesium and calcium met-
als, include magnesium and calcium alloys and barium,
strontium and thorium metals. To make calcium, high-
purity quicklime (CaO) and commercially pure alumi-
num are briquetted and then charged into horizontal
electric retorts made of chrome-nickel steel. Under
vacuum and at a temperature of about 1170°C, the
aluminum reduces the quicklime to form a calcium

Table 1. Canada, calcium production and exports, 1974-75

1974 1975¢

(pounds) (6] (pounds) ®)

Production (metal)! 1,049,587 915,487 826,000 1,108,000
Exports (metal)

United States 550,700 465,000 579,000 559,000
Mexico 121,100 99,000 76,200 63,000
West Germany 61,700 64,000 16,100 24,000
United Kingdom 10,000 19,000 11,600 24,000

Other countries 4,000 4,000 - —
Total 747,500 651,000 682,900 670,000

Source: Statistics Canada.

1Shipments of calcium metal, and calcium metal used in production of calcium alloys.

PPreliminary;, — Nil.
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vapour. This calcium vapour crystallizes at about
680°-740°C in the water-cooled condenser section of the
retort, which projects outside the furnace wall. The
initial product, known as “crowns,” grades about 98 per
cent calcium. Higher purities are obtained by subse-
quent refining operations.

Chromasco makes four main grades of calcium:
Grade 1, chemical standard, 99.7 per cent calcium with
up to 0.2 per cent magnesium and minor amounts of
other elements; Grade 2, nuclear quality, 99.4 per cent
calcium with magnesium up to a maximum of 0.5 per
cent; Grade 3, battery grade, 98.5 per cent calcium with
a maximum of 0.5 per cent magnesium, 0.15 per cent
nitrogen maximum and 0.45 per cent aluminum max-
imum; Grade 4, commercial crowns, 98.0 per cent
calcium, 0.5 to 1.5 per cent magnesium, 0.15 per cent
nitrogen maximum, 0.45 per cent aluminum max-
imum.

Canadian production of calcium in 1975 was 826,000
pounds, down from the record 1,049,587 pounds pro-
duced in 1974. Most of our production is exported,
682,900 pounds being sold in foreign markets in 1975,
compared with 747,500 pounds in 1974. Exports to the
United States totalled 579,000 pounds in 1975 compared
with 550,700 pounds in 1974.

Uses

Metallic calcium is a powerful reducing agent. Accor-
dingly, one of its major applications is in metallurgical
processes for removing oxygen and halogens from
various metals which resist reduction by normal reduc-
tants such as carbon, hydrogen and natural gas. Among
such metals are columbium, tantalum, titanium, thor-
ium, uranium, vanadium and zirconium. As a purifier,
calcium removes residual sulphur, phosphorus and

Table 2. Canada, calcium production and
exports, 1966-75

Production! Exports
(pounds)
1966 249,179 242,800
1967 543,692 513,000
1968 468,511 353,700
1969 942,682 724,600
1970 443 557 174,100
1971 355,247 152,900
1972 469,378 253,100
1973 651,921 378,300
1974 1,049,587 747,500
19757 826,000 682,900

Source: Statistics Canada.

Producers’ shipments of calcium metal, and calcium metal
used in production of calcium alloys.

P Preliminary.
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oxygen from steel. The major usage of calcium is to
remove bismuth, antimony and arsenic from lead.
Metallic calcium is also used in producing
organocalcium compounds for special lubricants, corro-
sion inhibitors and detergents, and to form alloys with
magnesium, aluminum, lead, lithium and silicon. In
certain types of storage batteries, a lead alloy containing
only 0.1 per cent calcium exhibits properties superior to
an alloy containing the 3 per cent antimony generally
used. These new storage batleries do not require the
addition of any water. Alloys of calcium and silicon,
and of calcium, silicon and magnesium are widely used
in the steel industry to control grain size, inhibit carbide
formation, improve duclility and reduce internal flaws.

Outlook

A shortage of raw materials is almost impossible 1o
perceive, since limestone and other calcium minerals
are readily available and inexpensive. Consumption of
calcium metal is limited and, unless its use is greatly
accelerated, existing producers will be able to supply the
market adequately in the foreseeable future. The long-
er-term outlook for the metal could improve somewhat
if the growth rate for one of the metal’s major uses; in
hydraulic cements, should increase. The growth rate in
calcium consumption should also rise as the usage of
“maintenance-free” automotive batteries continues to
grow. These permanently (hermetically) sealed bat-
teries use calcium-lead alloy instead of antimonial-lead
alloy in the battery grids and require virtually no
maintenance during normal battery life.

Prices

The price of calcium metal crowns increased in March
1975 from $1.24 to $1.33 a pound. This price was
maintained for the remainder of the year. The price of
calcium silicon alloy was 57 cents a pound throughout
the year. According to Metals Week, December 29,
1975, United States prices were as follows:

(¢ per 1b.)
Calcium metal, ton lots, full crowns 133
Calcium alloy, fob shipping point,
freight equalized to nearest main
producer, carload lots:
calcium silicon, 32% calcium 57



1975 Calcium

Tariffs
Canada
Most
British Favoured General

Item No. Preferential Nation General Preferential

(% ad. val)
92805-1 Calcium metal 10 15 25 10
United States On and after January |

1971 1972

Item No.

(% ad. val)
632.16 Calcium metal, unwrought 9 1.5
633.00  Calcium metal, wrought 10.5 9

Sources: For Canada, The Customs Tariff and Amendments,
Department of National Revenue, Customs and Excise Divi-
sion, Ottawa. For United States, Tariff Schedules of the United
States Annotated (1976) T.C. Publication 749.
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Cement

D.H. STONEHOUSE

Portland cement is produced by burning, usually in a
rotary kiln, an accurately proportioned, finely ground
mixture of limestone, silica, alumina and iron oxide.
Kiin discharge, in the shape of rough spheres, is a
fused, chemically complex mixture of calcium silicates
and aluminates, termed clinker, which is mixed with
gypsum, 4 1o 5 per cent by weight, and ground (o a fine
powder 10 form portland cement. By close control of
the raw mix, of the burning conditions and of the use
of additives in the clinker grinding procedure, finished
cements displaying various desirable properties can be
produced.

The three basic types of portland cement are pro-
duced by most Canadian cement manufacturers —
Normal Portland, High-Early-Strength Portland and
Sulphate-Resisting Portland. Moderate Portland
Cement and Low Heat of Hydration Portland Cement,
designed for use in concrete to be poured in large
masses such as in dam construction, are manufactured
by several companies in Canada. Masonry cement
(generic name) includes such proprietary names as
Mortar Cement, Mortar Mix (unsanded), Mason’s
Cement, Brick Cement and Masonry Cement. The
latter, produced by portland cement manufacturers, is
a mixture of portland cement, finely ground high-
calcium limestone (35 to 65 per cent by weight) and a
plasticizer. The other products do not necessarily con-
sist of portland cement and limestone, and may include
a mixture of portland cement and hydrated lime
and/or other plasticizers.

Cement has little use alone but, when combined
with water, sand, gravel, crushed stone or other
aggregales in proper proportions, acts as a binder,
cementing the materials together as concrete. Concrete
has become a widely used and readily adaptable build-
ing material which can be poured on site in large
engineering construction projects or used in the form
of delicate precast panels or heavy, prestressed col-
umns and beams in building construction.

Specifications

Portland cement used in Canada should conform to the
specifications of CSA Standard AS — 1971 published

by the Canadian Standards Association. This standard
covers the five main types of portland cement as
follows: Normal, Moderate, High-Early-Strength, Low
Heat of Hydration, and Sulphate-Resisting Portland
cements. Masonry cement produced in Canada should
conform to the CSA Standard A8 — 1970.

The cement types manufactured in Canada that are
not covered by the CSA standards generally meet the
appropriate specifications of the American Society of
Testing and Materials (ASTM).

Cembureau, The European Cement Association,
has published Cement Standards of the World — Portland
Cement and its Derivatives, in which standards are
compared. Cembureau’s World Cement Directory lists
production capacities by company and by country.

Summary

Cement is one of a number of industrial mineral
commodities produced in Canada in direct support of
the construction industry. Others are clays, lime, sand
and gravel, stone, asbestos and gypsum. The construc-
tion industry is the largest single employer in Canada
and one that is immediately affected by changes in the
country’'s economic climalte.

In Canada construction is categorized broadly as
building construction and engineering construction,
and the values of each type give some basis for
comparison. Historically, building construction has rep-
resented about 60 per cent of the total value of
construction and one element within this general cate-
gory — residential construction — has normally ac-
counted for 30 per cent of total value, or one-haif of
building construction. In current dollars, construction
is credited with about 17 per cent of gross national
expenditure. In 1975 capital and repair expenditure on
construction was $28.1 billion (preliminary actual), up
13.8 per cent over the 1974 figure of $24.7 billion
(actual). Forecasts indicate a 1976 investment of $31.5
billion, 12 per cent more than in 1975. Housing starts
in 1975, at 231,456, exceeded the government-set goal
of 210,000 and surpassed the 1974 total of 222,123.
Expenditures on housing are expected to increase by
20 per cent in 1976. Problems associated with the
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supply of material and labour proved to be less disrup-
tive than anticipated. The principal deterrent to con-
struction activity in 1975 was the high degree of
uncertainty related to the general economic climate
which produced cautious commitment by major busi-
ness concerns. This atmosphere carried into 1976 as
the performance of the Anti Inflation Board, con-
stituied late in 1975, was viewed with some apprehen-
sion. Residential price indexes rose 6.9 per cent in
1975, including a 3.4 per cent increase for materials
and a 13.2 per cent increase for labour. A 9.4 per cent

increase in the non-residential sector was made up of
increases of 5.3 per cent for materials and 14.1 per cent
for labour.

In its supply role to a volatile industry, the cement
industry, in turn, must be capable of adjusting and
remaining competitive. Markets and raw material ade-
quacy generally have influenced the selection of new
cement plant sites. However, environmental considera-
tions, labour situations and energy sources are becom-
ing increasingly important factors in planning industry
expansion and in keeping some plants operative. Mar-

Table 1. Canada, cement production and trade, 1974-75

1974 19757
(short tons) (%) (short tons) (%)
Production?
By province
Ontario 4,606,332 103,579,695 4,021,000 92,491,000
Quebec 3,248,386 83,518,259 3,489,000 90,715,000
British Columbia 981,472 27,087,966 1,026,000 28,731,000
Alberta 1,052,336 26,779,957 977,000 25,410,000
Manitoba 702,012 13,795,155 523,000 10,468,000
Saskatchewan 266,232 6,900,756 240,000 6,249,000
New Brunswick L. 4,587,147 . 4,403,000
Newfoundland 4,024,604 3,468,000
Nova Scotia o 4,375,012 . 3,348,000
Total 11,436,398 274,648,551 10,763,000 265,283,000
By type
Portland 11,024,688 10,375,532
Masonry? 411,710 . 387,468 ..
Total 11,436,398 274,648,551 10,763,000 265,283,000
Exports
Portland cement
United States 1,264,446 23,573,000 1,082,010 23,229,000
Other countries 1,440 69,000 16,530 673,000
Total 1,265,886 23,642,000 1,098,540 23,902,000
Cement and concrete
basic products
United States 15,471,000 11,580,000
Other countries 191,000 410,000
Total 15,662,000 11,990,000
Imports
Portland cement, white
United States 26,463 1,215,000 25.895 1,310,000
Japan 434 18,000 274 14,000
Belgium-Luxembourg — - 60 5,000
Total 26,897 1,233,000 26,229 1,329,000
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Table 1. (concl’d)

1975 Cement

1974
(short tons) (%) (short tons) (%
Cement, nes3
United States 249,297 7,254,000 437,167 16,671,000
United Kingdom 607 23,000 523 68,000
France 64 6,000 203 58,000
West Germany 146 49,000 17 8.000
Total 250,114 7,332,000 437,910 16,805,000
Total cement imports 277,011 8,565,000 464,139 18,134,000
Refractory cement and mortars
United States 3,713,000 5,283,000
Ireland 195,000 299,000
United Kingdom 305,000 159,000
Denmark 25,000 29,000
France 5,000 17,000
Other countries 110,000 35,000
Total 4,353,000 5,822,000
Cement and concrete basic products,
nes
United States .. 1,302,000 1,991,000
ltaly — — 36,000
West Germany 39,000 25,000
United Kingdom 27,000 7,000
Mexico 5,000 . 2,000
Japan 2,000 — -
France 2,000 - —
Total 1,377,000 2,061,000
Cement clinker
United States 12,284 296,000 8.351 208,000

Source: Statistics Canada.

IProducers® shipments, plus quantities used by producers. 2Includes small amounts of other cements. 3lncludes grey portland,
masonry, acid proof, aluminous and other specialty types of cement.
PPreliminary; nes Not elsewhere specified; . . Not available; — Nil.

kets for cement tend to be regional because transporta-
tion costs represent much of the laid-down price to the
consumer and only rarely, as in the case of special
cements or in periods of regional shortage, are ship-
ments made beyond normal distribution boundaries.
Production, therefore, is determined by the regional
construction activity and by interpretation of construc-
tion intentions.

An export market for cement developed in the
northeastern and southeastern United States during
the early 1970’s because of a production deficiency in
those regions. Canadian production became influ-
enced, at least regionally, by construction activity and
intentions in that country. The lack of production

capability was brought on by plant closures [orced by
the application of environmental legislation, and by the
lack of appeal the industry has had to attract capital
investment for either the erection of new plants or the
modernization ol existing plants. During 1974 and
1975 a depressed construction industry in the United
States gave temporary and partial relief from the
cement shortage situation which has seen imported
cement accepled from as far away as Norway.

Al least three contracts (o supply major amounts ol
cement clinker 1o U.S. cement companies from Canad-
jan planis exist. Whether this will become a trend in
the face of high fuel costs and pollution regulations
remains to be seen. It is unlikely, however, that any
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new or expanded capacity in the United States through
the next two or three years will do any more than meel
demand.

Cement production capacity in Canada at the end of
1975, was about 16.6 million tons a year, excluding the
capacity of three plants which only grind clinker, and
including some listed capacity which could be reacti-
vated or maintained only at considerable expense.
Capacity increases during 1975 totalled 1,575,000 tons
a year: a second kiln at the St. Constant, Quebec plant
of Canada Cement Lafarge Ltd. (525,000 tons), com-
pletion of an expansion program by Lake Ontario
Cement Limited at Picton, Ontario (850,000 tons) and
addition of a new 500,000 tpy kiln at Canada Cement
Lafarge’s Exshaw, Alberta plant (net increase of 200,
000 tons, actually operative in early 1976). Previously
listed capacities were adjusted to more realistic values
so that the net capacity increase, 1975 over 1974, is
only 727,000 tons a year. Theoretical capacity utiliza-
tion in 1975 was only 65 per tent.

A typical feature of the cement manufacturing
industry is its diversification and vertical integration
into related construction materials industries. Many
cement companies also supply ready-mix concrete,
stone aggregates, and preformed concrete products
such as slabs, bricks and prestressed concrete units.

Canadian industry and developments

Atlantic region. There are three cement-manufac-
turing plants in the Atlantic provinces serving the
markets in the immediate area by road, rail and water
transportation routes. The plants represent 4.7 per cent
of Canadian cement production capacity in a region
having 9.5 per cent of the total population of Canada.

A plant located at Corner Brook, Newfoundland,
established in 1951, is operated by North Star Cement
Limited. Limestone and shale, raw materials for the
dry process being used, are quarried in the immediate
area, and gypsum is purchased from Flintkote Holdings
Limited, which quarries gypsum at Flat Bay, about 60
miles south of Corner Brook. Shipments of portland
cement are made by rail and by sea, mostly to provin-
cial markets. Production depends directly on construc-
tion activity.

During 1974 Lehigh Portland Cement Company,
Allentown, Pennsylvania, in joint agreement with Brit-
ish Newfoundland Exploration Limited (Brinex), as-
sessed the raw materials available in the Port au Port
district of Newfoundland with the objective of estab-
lishing a 1-million-ton-a-year portland cement facility
in the region. Obviously, a buoyant export market for
portland cement or for clinker would be nceded in
order to support a plant of such capacity. Early in 1975
Lehigh terminated its association with the project while
Brinex continued to investigate the feasibility of an
industrial mineral complex based on high calcium
limestone.
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Nova Scotia’s only cement manufacturing facility, a
single-kiln, dry-process plant incorporating the most
modern analytical and control devices, was established
in 1965 by Canada Cement Company, Limited (now
Canada Cement Lafarge Ltd.) at Brookfield. Lime-
stone at the plant site is chemically very close to a
natural cement rock; but variations in lime, alumina
and iron content necessitate the addition ol iron oxide,
coal ash and high-calcium limestone, all of which are
available nearby. Gypsum is purchased from the
Milford quarry of National Gypsum (Canada) Ltd.,
about 25 miles south of Brookfield. Portland cement is
marketed in bulk or package under the brand name
““Maritime™ cement. In 1975 production of portland
cement in Nova Scotia decreased by about 28 per cent
from the previous year. During the second half of the
year work began on a $25 million expansion program
which will double the present plant capacity by 1978
with the installation of a second kiln.

Canada Cement Lafarge Lid. also operates a
cement-manufacturing plant at Havelock, New
Brunswick. This plant, built in 1951 and expanded in

Table 2. Canada, cement production, trade
and comsumption, 1966-75"

Apparent

Consump-

Production! Exports?2 Imports? tion3

(short tons)

1966 8,930,552 407,395 50,615 8,573,772
1967 7,994,954 328,018 44,118 7,711.054
1968 8,165,805 366,506 51,500 7,850,799
1969 8,250,032 634,208 53,396 7,669,220
1970 7,945.915 566,521 97191 7.476,585
1971 9.075915 887,846 55,874 8,243,943
1972 10,038,617 1,299,329 43,372 8,782,660
1973 11,125738 1,409,588 128,656 9.844,806
1974 11,436,398 1,265,886 277,011 10,447,523
19757 10,763,000 1,098,540 464,139 10,128,599

Source: Statistics Canada.

IProducers’ shipments plus quantities used by producers.
2Does not include cement clinker.  3Production plus imports
less exports.

P Preliminary.

1966 by the addition of a second kiln, now has a
capacity of 450,000 tons a year. The company increased
plant capacity with the addition of heavier grinding
equipment and larger storage facilities. Shipments in
1975 were down about 16 per cent {from 1974,

Quebec. In the Province of Quebec, five companies
operate a total of seven cement manufacturing plants.
Regionally, the companics producing cement in
Quebec compete for the construction markets in the
Montreal and Quebec City arcas as well as lor markets



in more remote regions where major heavy construc-
tion projects are under way — the James Bay project,
the Manicouagan project, and the iron ore develop-
ment north of Port-Cartier. Preparations for the 1976
Olympics added to construction activity in Montreal,
and construction of the Ste-Scholastique airport project
continued through 1975. Major export markets in the
United States, developed over the past few years for
both cement and cement clinker, accepted less product
in 1975 as the expected recovery of the construction
industry in that country was not evident until early
1976. Cement production in Quebec decreased slightly
in 1974

The Montreal East plant of Canada Cement
Lafarge Ltd. at Pointe-aux-Trembles has been operated
as part of the Canada Cement complex since it was
acquired in 1909. Material from the adjacent quarry
approximates a natural raw mix which requires only
minor amounts of sand, iron oxide and high-calcium
limestone for corrective purposes. Situated a mile from
docking facilities on the St. Lawrence River, the plant
has access 1o water lransportation. The Montreal plant
will undergo major rehabilitation commencing in 1976.
Plans 1o replace seven old, wet process kilns with two
dry process, preheater equipped kilns will result in an

effective total capacity at completion of the project of

500,000 tons a year. Present capacily has been adjusted
downward to 1,000,000 tons a year.

Canada Cement Lafarge’s plant at St. Constant,
south of Montreal, was to have increased capacity by
500,000 tons a year during 1974. Construction
difficulties delayed completion of the additional kiln
and ancillary equipment unti! early 1975. The plant is
modern, technically efficient, and could conceivably
replace some of the capacity of Canada Cement
Lafarge's older Montreal East plant. The company’s
Hull operation, on the site where cement was first
produced in Canada, was closed as a producing facility
at the end of 1975. The plant has not been dismantled
and is currently serving as a distribution terminal.

Miron Company Ltd. operates a dry-process plant at
St-Michel. The company also supplies concrete and
other building materials 1o the construction industry
and maintains a contracting division. During 1973,

Genstar Limited of Montreal acquired the majority ol

Miron shares. Genstar through its cement division,
operates Inland Cement Industries Limited in Win-
nipeg. Regina and Edmonton, and Occan Cement
Limited in Bamberton, B.C.

St. Lawrence Cement Company has a plant at
Villeneuve, near Quebcc City, capable of manufactur-
ing about 790,000 tons of cement a year. Limestone
and shale are available at the site, iron oxide and
gypsum are brought in. Finished products include
normal portland cement, medium-heat-of-hydration
cement and masonry cement. Shipments are made in
bulk or in bags by truck, rail, and ship.

Independent Cement Inc. began construction of its
cement-manufacturing plant at Jolictte, Quebec in

1975 Cement

1965, and it went on stream in the fall of 1966 with a
two-kiln operation capable of producing about 435,000
tons a year. A third kiln, adding about 220,000 tons a
year (o plant capacily, started up in 1970. In 1972, a
fourth kiln of similar design was installed. This com-
pany has pursued an aggressive sales campaign and has
captured a major share of the Montreal area markets.
Early in 1976 negotiations between Independent and
St. Lawrence were underway for a St. Lawrence take
over.

Ciment Quebec Inc. was established in 1952 at St-
Basile, 40 miles west of Quebec City, as a single-kiln
operation. Two additional kilns were installed 1o boost
production capacity to about 380,000 tons a year.

Ontario. Four companies operate a total of six
cement-manufacturing plants in the Ontario region,
serving industrial and urban growth areas in southern
Ontario, and shipping to points in Quebec and northern
Ontario as well as the United States. One other com-
pany operates a clinker grinding plant.

The industrialized and population-intense region
surrounding Lake Ontario and Lake Erie continues to
grow and, in so doing, provides markets for cement in
many engineering, commercial, industrial and residen-
tial building projects, all of which have shown con-
tinued growth. The Ontario cement producers repre-
sent 39.5 per cent of total production capacity in a
region occupied by aboul 36 per cent of the total
Canadian population. Steady growth is indicated by
continued investment in additional capacity.

Lake Ontario Cement Limited is one of Canada’s
largest cement exporters. The plant is located at Picton,
where favourable raw materials are situated adjacent to
deep water, permitting comparatively inexpensive bulk
shipments to Greal Lakes and St. Lawrence Seaway
ports. Shipments, also made by truck and by rail to
domestic markets, continued at an all-time high in
1975. The company’s plant expansion program was
furthered in 1975 with the addition of a new prehecater
kiln which doubled the plant capacity. In early 1976
Lake Ontario made the first shipment ol 18,000 tons of
clinker to Martin Marietta Corporation at Bay City,
Michigan as part of a $20 million three-year supply
contract.

The Belleville plant of Canada Cement Lafarge
Lid., one of the original operations grouped to form the
Canada Cement Company in 1909, was phased out of
operation at the end of October, 1973, subsequent to
the company's new 1.1-million-ton-a-year plant at Bath
commencing start-up procedures in mid-September.
Production at the Bath plant has increased pro-
gressively during 1974 and 1975.

Canada Cement Lafarge operates a plant at Wood-
stock ., Ontario capable of producing about 600,000 tons
a year from a two-kiln, wet process. The plant was
constructed in 1956 to serve the developing area of
southwestern Ontario. Clay overburden from the lime-
stone quarry is of a quality that can be utilized in
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manufacturing masonry cement, high-early-strength
cement and normal portland cement.

St. Lawrence Cement Company built its Clarkson,
Ontario plant in 1957 and, with the expansion to 1.75
million tons a year in 1968, it became Canada’s largest
producing plant. The plant now combines a wet and dry
process.

Limestone for the plant is brought by boat from
Ogden Point, 100 miles east of Toronto on the north
shore of Lake Ontario. A mile-long, overhead, covered
conveyor is used to transport stone from the lake
carriers 1o the plant. Gypsum is trucked from pro-
ducers in southwestern Ontario. The market area for
finished cement product is mainly the Toronto-
Hamilton strip and southern Ontario served by rail and
truck deliveries. Large quantities of clinker are
exported 10 United States points. The company sold its
assetls in Wyandotte Chemical Corporation, Michigan
in compliance with the U.S. Federal Trade Commission
divesture order issued in early 1973.

St. Marys Cement Limited operates two plants in
Ontario. The original plant at St. Marys was con-
structed in 1912 to serve the Toronto area. It has been
expanded and modernized over the years and with the
installation of a sixth kiln by 1976 will have the capacity
to produce over 1.4 million tons a year. A new and
highly automated plant, built at Bowmanville during
1967 and 1968, was expanded during 1973 with the
addition of a second kiln to increase capacity to ship
product via truck and rail 10 the major marketing area
of metropolitan Toronto.

Medusa Products Company of Canada, Limited,
Paris, Ontario grinds a white clinker imported from the
Medusa plant at York, Pennsylvania. The white
cement is sold mainly in Ontario.

Prairie region. Two companies, Canada Cement
Lafarge Lid. and Inland Cement Industries Limited,
operate a total of five clinker-producing plants in the
Prairie region along with two clinker-grinding plants.
The region accounts for 15.6 per cent of Canadian
cement-producing capacity exclusive. of the grinding
plants and during 1975 produced about 67 per cent of
that capacity.

Canada Cement Lafarge Ltd. operates a cement
manufacturing plant at Fort Whyte, near Winnipeg,
Manitoba. The original facility has been enlarged and
rebuilt several times and is today a highly efficient
plant capable of producing 630,000 tons of cement a
year. High-calcium limestone is obtained from the
company’s quarry at Steep Rock on the shore of Lake
Manitoba, silica from Beausejour and clay from Fort
Whyte. Products include portland cement, sulphate-
resisling cement, oil-well cement and masonry cement
for a market area extending from the United States
border to the most northerly populated areas, and
eastward halfway across northern Ontario.
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At Exshaw, Alberta, a cement plant has been
operated by the Canada Cement group since 1910. A
modernization and expansion program begun three
years ago continued during 1975 with the installation of
a new 500,000-ton-a-year kiln. The program included
the development of a new quarry and the relocation of
several roads and structures in Exshaw. Production
capacity will be 800,000 tons a year by 1976. Finished
cement is shipped by rail and truck mainly to con-
sumers in Alberta and western Saskatchewan. Large
quantities of clinker are shipped to the company’s
grinding, storage and distributing plant at Edmonton,
Alberta. A facility at Floral, near Saskatoon,
Saskatchewan was built in 1964 as a distribution
terminal and in 1966 was expanded to include clinker-
grinding equipment. When the demand for cement
warrants, the Floral establishment can be expanded
further 10 become a fully integrated cement manufac-
turing and distributing plant.

Inland Cement Industries Limited, a Genstar Lim-
ited subsidiary, operates three cement-manufacturing
plants, one in Winnipeg, Manitoba, one in Regina,
Saskatchewan and one in Edmonton, Alberta. The
Winnipeg plant came on stream in 1965 to increase the
company’s total production capacily to over one million
tons a year. A limestone quarry at Mafeking, Man-
itoba, near the Manitoba — Saskalchewan border,
supplies limestone to the Regina plant, while the
Winnipeg plant is supplied from Steep Rock. The
Edmonton plant is supplied from Cadomin, Alberta,
by a 5,000-ton unit train which provides an automated
materials-handling system. Other raw materials are
obtained close 1o the plant sites. A market area stretch-
ing east to the Lakehead and west to, and including,
British Columbia is served by Inland’s facilities.

Houg Cement, Limited, Edmonton was scheduled
to produce cement from marl early in 1974 near Clyde,
some 40 miles northeast of Edmonton. Details are

‘limited, but a $5 million expenditure for a 60,000 ton-

a-year plant has been reported. Local markets would
consist principally of ready-mix operations.

Pacific region. Construction activity in British Co-
lumbia has been maintained at a high level despite
labour difficulties and escalating costs. The outlook
towards increased activily in construction was reflected
in Genstar's decision to build a 750,000-ton-a-year
plant in the Vancouver area and amplified by their
decision to increase the size of this plant to 1.1 million
tons even before construction had begun. The new
plant will be located on Tilbury Island and will cost an
estimated $90 million. Inland Cement Industries Lim-
ited and Ocean Cement & Supplies Ltd. are operated as
a cement division of Genstar. Ocean Cement & Sup-
plies Ltd. quarries limestone at Bamberton on Van-
couver Island for cement manufacture and for use as
an aggregate. The cement plant, with a capacity of
about 700,000 tons a year, will be phased out upon
completion of the new facility on the mainland.



Table 3. Cement plants — approximate annual capacities, end of 1975

1975 Cement

Company Plant Location Process Capacity
Atlantic region
1. North Star Cement Limited Corner Brook, Nfld. dry 175,000
2. Canada Cement Lafarge Ltd. Brookfield, N.S. dry 260,000!
3. Canada Cement Lafarge Ltd. Havelock, N.B. dry 360,000
Total Atlantic region 795,000
Quebec
4. Canada Cement Lafarge Ltd. Montreal wet 1,000,0002
5. Canada Cement Lafarge Ltd. St-Constant dry 1,050,0003
6. Ciment Quebec Inc. St-Basile wel 380,000
7. Independent Cement Inc. Jolietle dry 875,000
8. Miron Company Lid. St-Michel dry 1,050,000
9. St. Lawrence Cement Company Villeneuve wet 787,000
Total Quebec region 5,142,000
Ontario
10. Canada Cement Lafarge Ltd. Woodstock wet 595,000
11. Canada Cement Lafarge Ltd. Bath dry 1,100,000
12. Lake Ontario Cement Limited Picton dry 1,670,0004
13. Medusa Products Company of Canada,
Limited Paris grinding
only
14. St. Lawrence Cement Company Clarkson wet/dry 1,750,000
15. St. Marys Cement Limited St. Marys wet 743,0005
16. St. Marys Cement Limited Bowmanville wel 700,000
Total Ontario region 6,558,000
Manitoba
17. Canada Cement Lafarge Ltd. Fort Whyte wet 630,000
18. Inland Cement Industries Limited Winnipeg wel 350,000
Saskatchewan
19. Canada Cement Lafarge Ltd. Floral grinding
only
20. Inland Cement Industries Limited Regina dry 227,500
Alberta
21. Canada Cement Lafarge Ltd. Exshaw wet 800,0004
22. Canada Cement Lafarge Lid. Edmonton grinding
only
23. Inland Cement Industries Limited Edmonton wet 577,500
Total Prairie region 2,585,000
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Table 3. (concl’d)

Company Plant Location Process Capacity
British Columbia
24. Canada Cement Lafarge Ltd. Lulu Island wel 615,000
25. Canada Cement Lafarge Lid. Kamloops dry 210,000
26. Ocean Construction Supplies Limited Bamberton wet 700,000
27. Ocean Construction Supplies Limited Tilbury Island dry 1,100,0000
Total British Columbia region 1,525,000
Total capacity 16,605,000

Source: Published data and company communication.

I Capacity to be doubled. 2Undergoing rehabilitation, scheduled for completion 1976. 3Capacity increase scheduled for 1974 was
delayed 1o 1975. 4Capacity was increased in 1975. 5Capacity increase scheduled for 1976. 6Not included in totals, under
construction.
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CLINKER GRINDING ONLY..
NEW PLANTS UNDER CONSTRUCTION
EXISTING PLANTS UNDERGOING EXPANSION ®

Numbers refer to Table 3

Canada Cement Lafarge Lud. produces cement at  The plant was built in 1958, and later the capacity was
Richmond on Lulu lIsland near Vancouver, British  doubled to the present 615,000 tons a year. A new plant
Columbia, using limestone barged down the Strait of  with a capacity of over 210,000 tons a year began
Georgia from a quarry at Vananda on Texada Island. production in 1970 at Kamloops, British Columbia.
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Table 4. Canada, cement plants, Kilns,

production and capacity, 1971-75

Approximate

Annual Capacity

Plants Kilns  Capacity Production! Utilization
(tons) (tons) %
1971 24 58 14,729,000 9,326,312 63
1972 24 59 14,948,000 9,962,455 67
1973 24 58 15,728,000 10,884,000 69
1974 24 58 15,878,000 11,308,000 71
1975 24 58 16,605,000 10,763,000 65

Source: Statistics Canada and Company data.
IProduction is preliminary in each case.

Table 5. Canada, destination of domestic
cement shipments!, 1975

(short tons)

Ontario 3,611,447
Quebec 2,855,260
Rest of Canada 3,336,868
Canada total 9,803,575
Exports 750,094
Total shipments 10,553,669

Source: Statistics Canada.
1Special compilation. Direct sales [rom producing plants.

Markets and trade

Cement markets are regional in scope and are centred
in developing urban areas where construction activity
is concentrated, or in areas where mining or heavy
engineering construction projects are being performed.
The normal market area of a given cement-producing
plant depends on the amount of transportation cost
that the selling price can absorb. A potential large
volume of sales could warrant a secondary distribution
terminal; water transportation 1o a distribution system
could extend a plant’s market area even farther. Be-
cause raw materials for cement manufacture are avail-
able in nearly all areas, most countries can supply their
own cement requirements if the market volume war-
rants a plant. Few countries rely entirely on imports for
their cement needs. However, some countries rely
heavily on export markets for their cement production
in order to operate lacilities cconomically.

Specialty cements, such as white cement, are trans-
ported greater distances than ordinary grey portland
cement, when the transportation costs do not represent
as high a proportion of the landed price and when

1975 Cement

quantities required are generally much smaller than for
portland cement. Cement shortages in countries expe-
riencing a buoyant surge in construction have led to
exceptions to the norm and resulted in cement being
shipped unusual distances, e.g. Norway shipped
cement to United States during 1973 and Saudi Arabia
was seeking 1 million tons from Canada during 1974.

Cement from plants in the United States and
Canada is traded between the two countries where
competition and tariffs permit. The 1973 situation in
which record amounts of both cement and clinker were
exported to the United States market was an anomaly
created by the combined effects of a cement shortage
in parts of the United States and an extremely buoyant
construction industry. A sliding economy had an im-
mediate and strong effect on United States construc-
tion activity during 1974 and the cement industry in
turn was forced to adjust to reduced demand for its
product. Exports of portland cement from Canada 1o
the United States were reduced by about 10 per cent in
1974, and a further 14 per cent in 1975 as the predicted
recovery in construction activity did not materialize.
Canadian market areas are reflected in the distribution
of shipments from Canadian producers, see Table 5. A
depressed cement market in Canada followed that in
the United States, with a most pronounced drop in
production and shipments noted in early 1975. Recov-
ery, however, seemed more rapid in Canada and a
trend to greater cement usage began in late-1975.

Although cement is used mainly in the construction
industry, significant amounts are used also in the
mining industry to consolidate backfill. Amounts so
used grew from about 5,000 tons in 1960 to a reported
231,000 tons in 1970, the increase being related to the
mechanization of backfilling techniques and to
research conducted with support from the National
Research Council’s Industrial Research Assistance
Program. In 1975 the amount so used was recorded as
202,717 tons in 15 operations.

Table 6. Canada, mineral raw materials?
used by the cement industry

Commodity 1973 19747
(short tons)

Shale 588,114 531,709
Limestone 15,868,345 15,925,962
Gypsum 503,204 562,043
Sand 196,042 296,678
Clay 1,058,537 952,137
Iron oxide 114,996 102,769

Source: Statistics Canada.

Hncludes purchased materials and material produced from own
operations.

P Provisional.
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Table 7. Capacity changes during 1975, cement plants

Approximate

Net Increase Cost
Company Location (tons a year) ($ million) Remarks
Canada Cement Lafarge Ltd. St-Constant 525,000 25 Originally scheduled for
completion in 1974.
Exshaw 200,000 30 Actually on stream in early
1976.
Lake Ontario Cement Limited Picton 850,000 22 Completion of a pre-heater kiln

system.

Source: Mineral Development Sector, Department of Energy, Mines and Resources, Ottawa,

Outlook

Construction in Canada wil] continue 1o show an
annual increase in value, and cement producers will
have 1o compete with producers of all other building
materials to obtain a share of the construction dollar.
Not only is practical research in the use of cement-
concrete needed, but effective advertising and public
relations must be used to encourage acceptance of
modular construction at a time when reasonably pri-
ced, attractive and convenient housing units are in
short supply. In general, modest gains are expected in
the near-term, with activity across the country
expected to range from promising to cautious.

The availability of other construction materials has
played a major role in determining the amount of
cement required for construction. Projects have been
delayed because of shortages of steel, rebar, gypsum
products and other items, and shortages of certain
materials could create problems again. Of particular
concern in this regard will be sources of energy. The
cement industry has long recognized the importance of
fuel conservation, if for no other reason than that fuel
costs have represented a major portion of its total
operating costs. A voluntary commitment by the Ca-
nadian industry to reduce unit fuel consumption by 9
1o 12 per cent by 1980 (with 1974 as the base year) has
been undertaken. The already-established trend to dry
processing and the use of preheaters will continue for
new plants, while rehabilitation of older plants will
continue to benefit from new technology. Rebuilding
programs are costly, especially when they must be
accomplished with no loss in production. The obvious
incentives of cost savings must be attractive enough Lo
warrant the expense and effort. The expense of adap-
ting older facilities to meet newly imposed environ-
mental control regulations can contribute to a decision
in favour of a new plant — such decisions have forced a
number of plant closures in the United States. Con-
tinued diversification and vertical integration by
cement producers will eventually result in the write-off
of some comparatively inefficient production capacity
as the emphasis on a cement-concrete industry in-

100

creases. Work stoppages have seriously delayed many
construction projects. In general, labour relations in the
construction industry have shown improvement, with a
mature and rational approach to labour-management
problems which, hopefully, will continue and thereby
do much to reduce the cyclical aspects of the industry.
The shortage of skilled labour could reach problem
proportions for the construction industry, if not gener-
ally, certainly in some regions, as more and larger
projects are undertaken.

The cement industry in Canada is capable of meet-
ing the immediate demands on it and is in a position 10
expand in anticipation of even greater demand and to
take advantage of foreign market openings should they
be presented.

Although individual companies continue to conduct
research relative to cement production, much experi-
mentation concerning the use of cement and concrete
is done through the Portland Cement Association
(PCA), an industry-supported, nonprofit organizatjon
whose purpose is to improve and extend the uses of
cement and concrete through scientific research and
engineering fieldwork. The Association is active in all
parts of Canada, and can offer detaited information on
concrete use, design and construction from its regional
offices.

Cement manufacture is energy-intensive. It is
obvious that research should be concentrated in this
area and specifically within the pyroprocessing secior
where over 80 per cent of the energy is consumed. Raw
material grinding and finish grinding are also being
studied to determine optimum particle size for energy
consumed.

In terms of the energy content in concrete struc-
tures and the energy requirements 1o service and
maintain concrete structures they are not so energy-
intensive as the plus 5 million BTU’s per ton of cement
would at first indicate.

Total value of construction expenditure in 1976 is
estimated at about $31 billion, an increase of approxi-
mately 12 per cent over 1975. Because of inflationary



factors, real growth is expected to be small. There will
undoubtedly be regional weaknesses, in particular in
Quebec province where construction for the Olympics
will taper off. Engineering construction will continue
reasonably strong with long range carry-over projects.

World review

Because of the direct relationship of cement, concrete,
and construction, the consumption of cement can be
monitored as an indication of a country’s rate of.
development.

World production in 1975 was estimated to be 700
million metric tons, about the same as in 1974. Conser-
vation of energy and raw materials within the cement
industry is of world-wide concern and provides a theme
around which major developments in the industry have
taken place. Of particular note is the emphasis on
blended cements, utilizing slag, ash and other
byproducts. Even greater additions to production ca-
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pacities than those witnessed during the past few years
will be needed to meet demand in many developing
countries. The following items, some of which were
reported in Rock Products and/or Pit and Quarry maga-
zines, are indicative of trends in the regions noted, but
in no way represent a total coverage of world activity.

Asia. Iran’s cement production in 1974 was recorded
by the European Cement Association (Cembureau) as
4.5 million metric tons, over one third of total produc-
tion in weslern Asia. Capacity increases in the form of
two new plants and one expansion are scheduled for
1976. One new plant, Aria Cement Corp. at Isfahan,
will produce slag cement from granulated blast furnace
slag supplied by an adjacent iron works. Plant capacity
is to be over 3 million metric tons a year.

The government of Irag, whose cement production
in 1974 is estimated at 1.8 million metric tons, has
awarded a $225 million contract for the construction of
a 2.3-million-ton-a-year plant to be located 100 miles
south of Baghdad.

Table 8. Planned cement plant capacity changes (as of early 1976)

Approximate

Net increase Expected date cost
Company Plant location (tpy) of completion  ($ million) Remarks
Atlantic
Canada Cement
Lafarge Ltd. Brookfield 262,000 1977 25 Capacity to be doubled.
Quebec
Canada Cement
Lafarge Ltd. Montreal East  (500,000) 1976 13 General rehabilitation,
two kilns to replace
seven, wel process to dry
process, effective capacity
500,000.

Hull (210,000) 1976 2 New finish grinding
mills. Stopped clinker
production at end of
1975.

Ontario
St Mary’s Cement
Lid. St Marys 700,000 1976 30 New kiln (sixth) and new
mill.
British Columbia
Ocean Construction
Supplies Ltd. Vancouver 1,100,000 1978 90 New plant planned for
Tilbury Island.

Bamberton (700.,000) 1978 Clinker production to be

phased out.
652,000 160

Source: Mineral Development Sector, Department of Energy, Mines and Resources, Otlawa.
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Table 9. Canada, house construction, by province

Starts Completions Under Construction
1974 1975 % Diff. 1974 1975 % Diff. 1974 1975 % Diff.
Newfoundland 4,911 5,342 +9 4,446 4.831 +9 4,173 5,107 +22
Prince Edward
Island 1,334 847 —-37 1,664 1,130 =32 860 314 —63
Nova Scotia 6,008 6,366 +6 6,604 6,249 ) 6,349 7,301 +15
New Brunswick 5,861 6,983 +19 6,812 5,804 —15 3,550 4,463 +26
Total ( Atlantic
Provinces) 18,114 19,538 +8 19,526 18,014 -8 14,932 17,185 +15
Quebec 51,642 54,741 +6 58,596 51,540 —12 31,487 31,805 +1
Ontario 85,503 79,968 —6 104,360 81,865 -22 78,517 75,690 —4
Manitoba 8,752 7,845 —10 12,164 8,760  —28 5,668 4917 —13
Saskatchewan 7,684 10,505 +37 6,487 7,705 +19 5,001 7,728 +55
Alberta 19,008 24,707 +30 21,570 17,550  —19 9,940 16,909 +70
Total ( Prairie
Provinces) 35,444 43,057 +21 40,221 34,015 —15 20,609 29,554 +43
British Columbia 31,420 34,152 +9 34,540 31,530 —9 22,861 22,365 -2
Total Canada 222,123 231,456 +4 257,243 216,964 —16 168,406 176,599 +5

Source: Statistics Canada.

Saudi Cement Co. has contracted for a I-million-
metric-lon-a-year plant at Hofuf cement works at a cost
of $85 million.

In Korea, Ssang Yong Cement Industries Co. Ltd.
will expand its cement manufacturing capacity by more
than 5 million metric tons a year. Kuan Hsi Cement
Corp. plans to build a 1.2 million-ton-a-year plant at
Kaohsiung at a cost of $40 million. The Republic of
Korea produced 8.8 million metric tons in 1974.

Africa. Al Constantine and at Beni Saf in Algeria,
cement plants will be constructed for the Société
Nationale des Matériaux de Construction by Creusot-
Loire Enterprises of France, while Kawasaki Heavy
Industries Ltd. of Japan and Marubeni Corp. will build
a 1.1 million-ton-a-year plant at El Asnam.

Fives-Cail Babcock of France has been contracted
to build a I-million-tpy dry process plant at the site of
the existing Zahana cement works near Otan, Algeria.
A joint venture has been undertaken between Algeria
and Morocco to construct a l-million-ton-a-year
cement plant at Oujda, Morocco.

In West Africa, Les Ciments de I'Afrique de
I"Ouest has been formed by the Governments of Togo,
Ghana and the Ivory Coast to build a 1.2-million-ton-a-
year plant at Tabligo, Togo. The Associated Portland
Cement Manufactures Ltd. (the Blue Circle Group) of
Great Britain has the contract for engineering services.

Europe. M.A. Karageorgis, S.A. has contracted with
Kaiser Engineers to manage engineering and construc-
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Table 10. Canada, production of concrete
products

1974 19757

Concrete bricks
(number)

Concrete blocks (except
chimney blocks)
Gravel (number)
Other (number)

Concrete drain pipe,
SEWEr pipe, water pipe
and culvert tile (short
tons)

Other precast products
(short tons)

Concrete, ready-mix
(cubic yards)

173,351,839 130,124,689

257,615,334 226,039,774
42,672,314 39,305,525

1,820,072 1,724,351
139,524 160,690

17,437,320 16,554,144

Source: Statistics Canada.
P Preliminary.

tion for a 1-million-metric-ton-a-year cement plant at
Messinia, Greece.

Cement-Roadstone Holdings of Dublin, Ireland
plans to double the production capacity of its Platin
cement plant to | million tons a year with the installa-
tion of a dry process kiln and twin four-stage suspen-
sion preheaters.



In Belgium, S.A. Cimenteries C.B.R. has built its
fifth cement plant. Three types of cement are produced
by varying blends of clinker, slag and anhydrite at the
new plant located at Ghent.

Oceania. Plans are already made to double the 500,-
000 tpy capacity of Cibinong Cement Co.'s new plant at
Cibinong, Indonesia. The new plant, which cost $41.7

Table 11. Canada, construction spending
by provinces, 1974-76

19741 19752 19763

(millions of dollars)

Newfoundliand 607.0 626.2 740.6
Prince Edward Island 103.6 99.7 90.0
Nova Scotia 7111 759.9 895.7
New Brunswick 755.3 854.3 859.8
Quebec 5,598.2  6,918.7 7.477.3
Ontario 8.501.3  9,003.9 9,796.5
Manitoba 982.0  1,045.1 1,169.1
Saskatchewan 857.7 1,079.5 1,318.9
Alberta 2.961.6  3.834.1 4.827.1
British Columbia,
Yukon and
Northwest
Territories 36153 39120 42739
Canada 24.693.1 28,1334 31,4489

Source: Statistics Canada.
l Actual; 2Preliminary; 3Forecast.

million, is jointly owned by Gypsum Carrier, a subsidi-
ary of the Kaiser Cement and Gypsum Co. and Gresik
Cement Co., an Indonesian government organization.

Construction of a 600,000 1py cement manufactur-
ing plant at Cilacap in Central Java, Indonesia has
begun under an agreement with Mitsui & Co., Lid.,
Japan, Onoda Cement Co., Japan and PT Gunnung
Ngadeg Djaja of Indonesia which has established PT
Senen Nusantara in Jakarta as a cement producing
venture.

Cyprus Hawaiian Cement Corp., a subsidiary of
Cyprus Mines Corporation has completed expansion of
its plant to 275,000 tpy at a cost of $7.5 million.

South America. Cimento Santa Rita S.A. is installing
a 2,000-metric-ton-a-day suspension preheater kiln
system at Sao Paulo, Brazil. Start up is scheduled for
1976.

A two-line wet process cement plant will be built at
Cartagena, Colombia for Compania Colombiana de
Clinker S.A. Major equipment will be supplied by
Allis-Chalmers Corporation for the 2,000 metric-ton-a-
day plant under a $6.3 million contract.

Allis-Chalmers is also supplying equipment and
engineering services for a 1,500 mtpd plant at Guaya-
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Table 12. World production of cement,
1964 and 1974

1964 19747  Increase

(thousand short tons) (%)

US.S.R. 71,577 126,766 77
United States 72,453 82,888 14
Japan 36,355 80,592 122
Italy 25,177 40,024 59
West Germany 37,073 39,658 7
France 23,740 35,794 51
People’s Republic of

China 11,574 29,762 157
Spain 9,370 26,081 178
United Kingdom 18,702 19,600 5
Poland 9,657 18,480 91
Brazil 6,133 16,446 168
India 10,681 15,722 47
Rumania 5,238 12,340 136
Mexico 4,869 11,572 138
Canada 7.847 11,436 46
Other countries 107,726 209,175 94

Total 458,172 776,336

Sources: Statistics Canada; U.S. Bureau of Mines Minerals
Yearbook, 1966 for 1964 and U.S. Bureau of Mines Mineral
Trade Notes, Vol. 72, No. 12, December 1975.

P Preliminary.

quil, Ecuador under a $10 miliion contract with La
Cemento Nacional C.E.M. for a suspension preheater
cement manufacturing system.

Cementos Lima S.A. is doubling capacity at its
Atacongo plant to 6,000 mtpd at a cost of $100 million.
Engineering is by Holderbank Consulting Ltd., who
also constructed, within a 24-month period. a 2,600
metric-ton-a-day plant for Cimento Nacional de Mines,
S.A. at Pedro Leopoldo, Brazil.

Central America. Dominican Republic, Jamaica and
Panama are each planning to construct a new cement
plant, while two plants in Mexico are undergoing major
expansion.

North America. In 1975 about 5 million tons a year
was added to United States cement production capac-
ity, while about 1.5 million tons was removed by plant
closures. New plants were constructed at Brooksville,
Florida (Florida Mining & Materials Corp.), at
Louisville, Nebraska (Ash Grove Cement Co.), at
Roanoke, Virginia (Citadel Cement Corporation) and
at Joppa, lllinois (Missouri Portland Cement Co.).
Seven major expansions included new kilns and new
mills.

During 1976 capacity increases will total approxi-
mately 3.4 million tons a year. Three essentially new
plants at old locations are now under construction —
Citade! Cement Corp., Demopolis, Alabama; South

103



Table 13. Apparent consumption of

cement by the leading producers, 1974

Table 15. Apparent consumption of
cement, 1974 — leading consumers

Apparent
Consump- Ib/
Production” tion capita
(thousand short tons)
US.S.R. 126,766 123,336 979
United States 82,888 78,197 739
Japan 80,592 77,457 1,409
[taly 40,024 39,542 1,433
West Germany 39,658 37,695 1,215
France . 35,794 34,489 1,308
People’s Republic
of China 29,762 25,574 62
Spain 26,081 24,417 1,383
United Kingdom 19,600 19,459 695
Poland 18,480 19,678 1,169
Brazil 16,446 16,575 318
India 15,722 15,719 53
Rumania 12,340 10,141 964
Mexico 11,572 11,337 390
Canada 11,436 10,740 955
Other countries 209,175
Total 776,336

Consumption

Sources: Statistics Canada, U.S. Bureau of Mines Mineral Trade
Nores, Vol. 72, No. 12, December 1975, Cembureau Statistical

Review, 1974.
PPreliminary.

Table 14. Cement production per capita,
leading countries, 1964 and 1974

Bahamas
Qatar
Luxembourg
Austria
Switzerland
Greece
Belgium
Spain

Japan
Norway

1964 1974 Increase
(pounds) (%)
7,940
.. 2,444 ..
1,370 2,394 75
1,151 1,877 63
1,646 1,798 9
692 1,725 149
1,374 1,678 22
591 1,481 151
743 1,470 98
921 1,470 60

Sources: Calculated from production figures in U.S. Bureau of
Mines Minerals Yearbook 1966 and 1974, and population
statistics in United Nations Monthly Bulletin of Statistics, 1966

and 1976.
.. Not available.
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Consumption  per capita
(000 short tons) (1b)
US.S.R. 123,336 979
United States 78,197 739
Japan 77,457 1,409
Italy 39,542 1,433
West Germany 37,695 1,215
France 34,489 1,308
People’s Republic of
China 25,574 62
Spain 24,417 1,383
Poland . 19,678 1,169
United Kingdom 19,459 695
Brazil 16,575 318
India 15,719 53
Mexico 11,337 390
East Germany 10,803 1,255
Czechoslovakia 10,766 1,466
Canada 10,740 955

Source: Cembureau Statistical Review, 1974,

Table 16. Per capita apparent consump-
tion of cement, 1974 — leading countries.

Apparent
Consumption

Ib/capita
Qatar 5,226
Andorra 2,481
Libyan Arab Republic 2,425
Oman — United Arab Emirates 2,293
Luxembourg 2,269
Kuwait 2,134
Bermuda 1,985
Guam 1,958
Switzerland 1,771
Austria 1,768
Iceland 1,715
New Caledonia 1,471
Czechoslovakia 1,466

Source: Cembureau Statistical Review, 1974,
Note: Canada ranks 35th.

Dakota Cement, Rapid City, South Dakota and Uni-
versal Atlas Cement Division of United States Steel
Corporation, Leeds, Alabama. Major expansions in-
volving new kilns or mills will be.completed by Atlantic
Cement Company, Inc., at Ravena, New York, by
Lehigh Portland Cement Co. at Mitchell, Indiana and



by National Cement Co. at Ragland, Alabama. Pro-
grams scheduled for completion in 1976 will result in
the expenditure of over $160 million.

To meet the projected demands of industrial expan-
sion in the late 1950’s, many cement companies added
1o their production capacities, with the result that the
North American industry developed a total capacity in
excess of that required 10 meet demand. The cement
industry had to <gell’ its product by providing services
and technical assistance 10 consumers and by research-
ing new and competitive construction uses for con-
crete. Vertical integration, diversification and mergers,
although always a part of the cement industry, have
become more common on the North American scene.

About 15 per cent of world cement production
comes from North America, with the United States
contributing nearly 80 per cent of the total, and Canada
and Mexico following in that order. Virtually all plants
have undergone, OF are undergoing, some moderniza-
ton and improvement of dust-collecting facilities be-
cause of new or anticipated pollulion—conlrol standards.
Canada’s cement capacity, together with that planned
1o come on stream during the next two years, permits
export of clinker and cement without harm 10 domestic
markets. A realistic, practical, production capacity, as
opposed to a listed capacity, would probably indicate
surprisingly little excess production capability in Can-
ada’s cement industry. This would be especially
obvious in certain regions of the country, and at the
height of activity during a construction year.

In the United States, low prices, high costs, low
profit margins and under capacity, complicated by 2
downturn in construction activity and intentions, are of
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major concern to the cement industry. The energy
situation will undoubtedly have an influence on these
items either directly or indirectly, as will environment
regulations.

Table 17. Cement, world production

Country 1974 1975¢

(thousands short tons)
U.S.S.R. 126,766 117,000
United States (incl.

Puerto Rico) 82,888 71,200
Japan 80,592 67,700
[taly 40,024 33,600
West Germany 39,658 33,300
France 35,794 30,100
People’s Republic of

China 29,762 30,000
Spain 26,081 21,900
United Kingdom 19,600 16,500
Canada (shipments) 11,436 10,763
Other Free Countries 213,857 178,237
Other Communist

Countries 69,878 66,550

World total 776,336 676,850

Sources: U.S. Bureau of Mines, Commodity Data Summaries,
January, 1976. For Canada, Statistics Canada.
e Estimated

ble 18. Canada, value of construction by province, 1 974-75

Ta
19752

1974

Building Engineering Building Engineering
Construction Construction Total Construction Construction Total
(thousands of dollars)

Newfoundland 347,328 259,641 606,969 329,290 296,870 626,160

Nova Scotia 407,555 303,545 711,100 435,847 324,059 759,906

New Brunswick 387,841 367,477 755,318 414,393 439,961 854,354

Prince Edward Island 78,767 24,886 103,653 67,676 32,048 99,724

Quebec 3,733,943 1,864,242 5,598,185 4,428,346 2,490,370 6,918,716

Ontario 5,904,100 2,597,178 8,501,278 5,747,728 3,256,150 9,003,878

Manitoba 586,490 395,525 982,021 551,396 493,660 1,045,056

Saskatchewan 491,406 366,261 857,667 634,208 445 317 1,079,525

Alberta 1,309,497 1,652,073 2,961,570 1,571,101 2,263,029 3,834,130
British Columbia, Yukon,

Northwest Territories 1,998,341 1,616,968 3,615,309 2,168,935 1,743,061 3,911,996

Canada 15,245,274 9.447,796 24,693,070 16,348,920 11,784,525 28,133,445

Source: Statistics Canada.
LActual. 2Preliminary.
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Table 19. Value of construction in Canada, 1973-75

Change
1973 1974 1975# 1974-75
(millions of dollars) (%)
Building construction
Residential 7,165.3 8,460.7 8,718.6 + 31
Industrial 1,148.6 1,532.4 1,394.8 — 9.0
Commercial 2,211.5 2,969.1 3,518.8 +18.5
Institutional 1,200.0 1,382.7 1,539.3 +11.3
Other building 679.7 900.4 1,177.4 +30.8
Total 12,405.1 15,245.3 16,348.9 + 7.2
Engineering construction
Marine 147.7 214.5 212.4 — 1.0
Highways, aerodromes 1,825.8 2,136.9 2,620.3 +22.6
Waterworks, sewage systems 791.1 1,078.5 1,264.0 +17.2
Dams, irrigation 85.6 111.2 120.1 + 8.0
Electric power 1,520.4 1,845.6 2,584.5 +40.0
Railway, telephones 806.0 1,039.9 1,201.4 +15.5
Gas and oil facilities 1,499.4 1,709.8 1,964.1 +14.9
Other engineering 1,092.6 1,311.4 1.817.7 +38.6
Total 7,768.6 9,447.8 11,784.5 +24.7
Total construction 20,173.7 24,693.1 28.133.4 +13.9
Source: Statistics Canada.
P Preliminary.
Tariffs
Canada
Most
British Favoured General
Item No. Preferential Nation General Preferential
(c) (o) (o) (c)
29000-1 Portland and other hydraulic cement,
nop, cement clinker per 100 Ib free free 6 free
29005-1 White, nonstaining portland cement, per
100 Ib 4 4 8 2%

United States
On and After

Item No. Jan. 1, 1972
(¢ per 100 1b
incl. weight
of container)

SII.11  White nonstaining portland cement |

511.14  Other cement and cement clinker {ree

(%)

511.21 Hydraulic cement concrete free

511.25  Other concrete mixed 7.5

Sources: For Canada, the Customs Tariff and Amendments Department of National Revenue, Customs and Excise Division,
Ottawa. For United States, Tariff Schedules of the United States Annotated (1976), TC Publication 749.
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Cesium

J.G. GEORGE

Cesium is a soft, silvery white, ductile metal with a
melting point of 28.5°C, a boiling point of 705°C, a
density of 1.87 grams per cubic centimetre at 20°C and
an atomic weight of 132.91. It is one of the three metals
(the others are mercury and gallium) which are liquid at
room temperature. Cesium is the fortieth most com-
mon element in the earth’s crust, about as abundant as
germanium. It is the eighth lightest metallic element
but, of the five naturally-occuring alkali metals, cesium
is the most electropositive, has the highest density,
highest vapour pressure, lowest boiling point and
lowest jonization potential. Because of these properties
cesium is used in preference to other alkali metals in
such space-age applications as space propulsion and
energy conversion.

Cesium emits electrons when exposed to visible
light, ultraviolet light or infrared light. Precautions
must be taken in handling, transporting and storing
cesium metal because in air or water it is very reactive
chemically; and when exposed to a combination of the
two it reacts violently. The vigour of the reaction of
cesium with water is evidenced by the fact that the
metal reacts with ice at all temperatures above -116°C,
liberating hydrogen. The reaction with cold water is
explosive. Cesium is an efficient scavenger for traces of
oxygen in highly evacuated containers. It resembles
potassium and rubidium in the metallic state and is
similar to them in chemical behaviour but oxidizes
more readily than any of the other alkali metals.

Occurrences and recovery

Of the naturally-occurring alkali metals, cesium is the
least abundant. It is widely distributed in the earth’s
crust and, usually, in low concentrations. It occurs in
certain granites and granitic pegmalites, with granites
having been estimated to contain an average of about
one part per million of cesium. Greater concentrations
of cesium are found in lepidolite, carnallite, beryl,
Jeucite, spodumene, petolite and related minerals. Al-
though commercial quantities of cesium have been
obtained from both lepidolite and carnallite, the most

* The term “ton” refers lo the short ton of 2,000 pounds
avoirdupois throughout.

important economic source of the metal is the rare
mineral pollucite. Pollucite is usually found in complex,
generally well-zoned pegmatite dykes that are rich in
lithium minerals, especially lepidolite.

Pollucite, a mineral resembling quartz in lustre and
transparency, is a hydrated silicate of aluminum and
cesium (Cs,0.A1,04.45i0,) with the theoretically pure
mineral containing 45 per cent cesium oxide (Cs,0).
Naturally-occurring poilucite usually contains from 6to
32 percent CS,0. The higher-grade variety of pollucite
has a specific gravity of 2.9 and a hardness of 6.5 on
Mohs’ scale. It is colourless to white, or greyish or
pinkish white.

The largest known reserves of pollucite are: 50,000
tons* in the Karibib area in South-West Africa, 150,000
Lons in the Bikita district of Rhodesia, and 490,000 tons
at the mine of International Chemalloy Corporation at
Bernic Lake in southeastern Manitoba, Canada, about
110 miles northeast of Winnipeg. Mozambique also has
poliucite deposits but their quantity and grade are not
known. Other deposits are found in the island of Elba,
at Veratrask, Sweden, at West Paris in Maine, and in
the Black Hills near Custer, South Dakota. A second
Canadian occurrence is at the Valor property in Lac-
orne Township, northwestern Quebec, formerly owned
by Massval Mines Limited.

The only known Canadian cesium-bearing deposit
of economic importance is that of International Chem-
alloy Corporation. The property is operated by Tan-
talum Mining Corporation of Canada Limited which is
50.1 per cent owned by International Chemalloy Corpo-
ration; 24.9 per cent by Kawecki Beryico Industries,
Inc.; the remaining 25 per cent interest being held by
the Manitoba Development Corporation (MDC) which
is the investment agency of the Manitoba government.
The pollucite ore zones are separate from the com-
pany’s tantalum and lithium orebodies (although these
do contain low cesium values) which are contained in
the same deposit. The pollucite unit consists of three
sheet-like bodies, the largest of which ranges up to 45
feel in thickness and lies in the south-east quadrant of
the pegmatite. As of December 31, 1975 the company’s
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cesium reserves consisted of 300,000 tons of pol-
lucite averaging 23 per cent. Cs,0 in the main zone,
30,000 tons averaging 20 per cent Cs,O or better in the
western zone and 160,000 tons grading 5 per cent Cs,0
in the lower and western zones. The main zone is open
to the south and could be extended by further drilling.
In addition, there are large areas of the pegmatite body
containing quantities of pollucite averaging 1 to 3
pounds of Cs,0 a ton which have not yet been assessed
for ore reserves. Also, deeper holes below the main
pegmatite body have indicated a second sill approx-
imately 100 feet below the main body which contains
pollucite, tantalite, and spodumene mineralization.

At the Valor property in northwestern Quebec,
masses of pollucite up to five feet in maximum exposed
dimension are scattered through part of a lenticular
core zone of a complex dyke. The zone consists chiefly
of quartz, cleavelandite and spodumene, with irregular
masses and disseminations of lepidolite.

Ores naturally rich in pollucite have been upgraded
experimentally with some success, but satisfactory
methods to concentrate pollucite economically from
low-grade ores have not yet been developed. The
United States Bureau of Mines has, however, de-
veloped experimentally a froth flotation process for
concentrating pollucite ore. When applied 1o a low-
grade cesium ore from the state of Maine grading about
8 per cent Cs,0, the ore was upgraded to over 21 per
cent Cs,0 with a cesium recovery of aimost 87 per cent.
Commercial concentrates and direct shipping ore usu-
ally grade in excess of 20 per cent Cs,0. At the present
time all cesium raw materials requirements of the
United States are met from imports.

Thermochemical and hydrometallurgical methods
are used for the production of cesium salts and com-
pounds from pollucite ore. Cesium metal can be pro-
duced by direct thermochemical reduction of pollucite
ore under vacuum or in an atmosphere of an inert gas
(argon or helium), or by thermo-chemical reduction of a
cesium compound under vacuum. Frequently-used
methods of producing elemental cesium are the heating
of cesium carbonate with magnesium at about 675°C
under hydrogen, or the heating of cesium chloride with
calcium at the same temperature under vacuum. In
both cases the metal is condensed from the vapour
state in the absence of air, frequently under an inert oil
to protect it from reaction with the atmosphere. Ce-
sium metal has also been produced on a laboratory
scale by electrolysis but this method of recovery has not
yet proved economically feasible.

Production and consumption

Little statistical data is available on the production and
consumption of pollucite or cesium metal and com-
pounds. Annual world mine production of pollucite ore
was estimated at only 20 tons as recently as 1968. Since
then, an increasing demand has resulted in a signifi-
cantly greater output of pollucite. In 1975 shipments
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from Chemalloy’s Bernic Lake property totalied
747,279 pounds of pollucite with an average Cs,0
content of 23.2 per cent. Of the total pollucite ship-
ments 554,096 pounds were exported to Russia, 191,010
pounds to the United States and 2,173 pounds to Japan,
all in the form of crushed ore.

Untit 1968, world consumption of cesium metal and
compounds was probably less than ten tons a year. In
the past few years there has been a major increase in
consumption mainly because of the increasing quan-
tities of cesium compounds used in experimental mag-
netohydrodynamic (MHD) electrical power generators.
The U.SS.R. is probably the largest consumer of ce-
sium in the world. It has imported almost 1,100 tons of
pollucite from Canada over the last six years, which
suggests an annual consumption in the range of 60,000
pounds of cesium unless some of these imports were
put into stockpile. The US.S.R. is doing extensive
research in MHD generation of electricity and cesium
oxide is used as the seed in the process.

Uses

At present there are no large-scale commercial uses for
cesium. Most of the metal and its compounds are
currently consumed in the developmental research of
thermionic power conversion units, ion propulsion and
MHD electrical power generators. In MHD pilot plants,
which make use of cesium’s ionization potential, a fuel
(coal, oil or gas) is burned. The hot gas is seeded with an
easily-ionized element such as cesium or potassium, or
mixed cesium-potassium, in the form of carbonates to
increase its conductivity. The ionized gas (plasma) is
accelerated through a chamber surrounded by a strong
magnetic field resulting in the generation of electricity
which is drawn off through electrodes placed in the
channel. The amount of power generated depends on
the degree of ionization, the velocity of the plasma, and
the magnetic field strength. Significant increases in
efficiency and cheaper power with little or no pollution
(cesium carbonate when used as the “seed” is said to
scrub out the harmful sulphur oxides produced by the
burning coal or char) can be expected from MHD
generators. Cesium salts as well as the metal are
possible additives for MHD applications which are still
in the research and development phase. While alterna-
tive materials, such as rubidium, potassium and so-
dium, may be used in the process, present knowledge is
that cesium compounds are the most efficient.

In thermionic converlers, the heat from nuclear
reaction radiates to a surrounding metal (cathode)
which emits large masses of electrons. The electrons
travel through a space filled with a gas such as cesium
vapour to an anode, which then has a potential with
respect to the cathode, and electricity can flow through
a circuit joining the anode and cathode. The most
important factor limiting the efficiency of thermionic
generators is the “space charge™ effect. It is caused by
the mutual repulsion of electrons wherein electrons in



the space between the electrodes repel those emerging
from the cathode and return them to the cathode.
lonized cesium gas is used to electrically neutralize the
space charge. Nuclear heating is used in thermionic
converlers as it can serve as the source for the high
temperature (1,900°C) required.

In spacecraft, cesium is used in the ion-propelied
engines. Vapourized cesium is ionized while passing
through a heated porous tungsten disc. The cesium ions
become positively charged and an electric field acceler-
ates the positive ions to a velocity of some 300,000
miles per hour. The high-velocity ions are neutralized
by the injection of electrons and then exhausted
through a nozzle to develop thrust. Since ion propulsion
is essentially a low-thrust system, one of its potential
uses lies either in the maintenance of orbiting space
vehicles in their orbits, or in the movement of such
vehicles from one orbit to another. An ion engine could
be used to move a vehicle from earth orbit to Mars
orbit, for example, but could not be used for takeoff
from, or for landing on, either planet.

Other commercial applications for cesium include
its use in photomultiplier tubes, vacuum tubes, scintilla-
tion counters, magnetometers, infrared lamps, phar-
maceuticals and as reagents in microanalysis. Another
commercial outlet is in photoelectric cells, developed in
the early 1930’s, in which the photoemissive properties
of cesium are utilized. In photoelectric cells light ener-
gy, falling on the cesium cathode, causes electrons to be
emitted. Light-sensitive cathodes of cesium on a con-
ducting base, such as silver, may be constructed for
photocell use, and many alloys of cesium are also
photoelectric. The compound SbCs; has significantly
high photoelectric sensitivity. An alloy of cesium and
silver is used in the emitron or “electric eye” used in
television. Cesium is used as an absorbent to remove
impurities at carbon dioxide purification plants and acts
as a catalyst in various hydrogeneration and polymer-
ization processes. The metal may also act as a scavenger
of gases and other impurities in chemical processing
and in both ferrous and nonferrous metallurgy.

In biological research, concentrated cesium chloride
solutions are used for density gradient ultracentrifuge
separation of DNA, viruses and other large molecules.
This could be an important use for cesium and may
become one of its largest end uses, apart from research
into MHD power generation. Rubidium salts are some-
times used instead of, or in conjunction with, cesium
chloride for ultracentrifuge gradient density separa-
tions. Cesium bromide is used in the manufacture of
optical crystals. Cesium fluoride finds application as a
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fluoridating agent in organic syntheses, and cesium
hydroxide with rubidium hydroxide can be used in
place of lithium hydroxide in alkaline storage batteries
for operation at temperatures as low as -50°C. Cesium
phosphate is used in the form of mixed crystals, with
rubidium andjor ammonium salts, for piezoelectric
purposes. Substitutes for cesium in some of its applica-
tions are potassium, magnesium oxide, and rubidium
which have properties similar to those of cesium or its
compounds.

Outlook

So far, the market for cesium metal and compounds
has been quite limited as its high cost and extreme
reactivity restricts its use to applications where its
unique properties are important. Its relatively high cost
also encourages the substitution of other materials
wherever possible. The greatest potential for sharply
increased consumption of cesium appears to be in a
technological breakthrough in the research and de-
velopment of a power generating process using cesium.

Grades, specifications and prices

Although cesium metal is produced in 99, 99.5,99.9 and
99.97 per cent purities, the two main grades in which it
is usually marketed are: standard, with a minimum
cesium content of 99.5 per cent; and high purity, with a
minimum cesium content of 99.9 per cent. Nonmetallic
impurities, particularly oxygen, critically affect the cor-
rosive properties, and hence the utility, of cesium
metal. Cesium salts are also available and include:
acetate, bromide, carbonate, chloride, chromate, fluo-
ride, hydroxide, iodide, nitrate and sulphate. In 1961
the standard specification for technical-grade cesium
salts was raised from 97 to 99 per cent pure. Cesium is
also available in a series of oxides.

Recent nominal quotations for raw pollucite ore of
good grade and quality vary between about 50¢ and 75¢
a pound of contained Cs,0. Cesium salts sell for about
$25 to $40 a pound depending on the type of salt, grade
and quantity purchased. Cesium metal of 99+ per cent
purity has been quoted at $100 to $375 a pound,
depending on the quantity and grade purchased. Three
United States companies that produce cesium chemi-
cals are: Kawecki Berylco Industries, Inc., Kerr-McGee
Corporation, and Great Western Inorganics, Inc. (for-
merly Rocky Mountain Research, Inc.).
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Tariffs

Canada
Most
British Favoured General
Item No. Preferential Nation General Preferential
92805-1 Cesium 10% 15% 25% 10%
93819-1 Compounds of cesium 10% 15% 25% 10%

United States

Noncommunist

Communist countries

Item No. countries except Yugoslavia
415.10 Cesium 8.5% ad. val. 25% ad. val.
418.50 Cesium chloride 6.0% ad. val. 25% ad. val.
418.52 Other cesium compounds 5.0% ad. val. 25% ad. val.

Sources: For Canada, the Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division,

Ottawa. For United States, Tariff Schedules of the United States Annotated (1976), T.C. Publication 749.
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Chromium

R. JOHNSON

Canada has no cconomically mineable deposits of
chromite (chromium ore). Following the closure of

Union Carbide Canada Limited’s ferrochromium plant
in 1974, the only products made in Canada that contain
substantial amounts of chromium are chromium and
chromium-magnesite refractories. Demand for chro-
mium products in Canada dropped sharply in 1975,
reflecting Canada’s economic downturn.

The chromite market was weak in 1975. However,
despite this weakness, prices continued Lo rise through
1975 as developments stemming from the political
situation in southern Africa continued to create uncer-
tainty in world chromite markets. As a measure of the
weakness of the market, lerrochromium prices

remained stable or declined during the year in spite of

the rising price for chromite.

The outlook for chromium hinges in large part on
the evolving political situation in southern Africa. In
1976, demand for chromium products is not cxpected
1o be high, and as a result, the market is expected to be
fairly stable. Any significant recovery will, however,
likely trigger further price increases and lead to a
general shortage of chromite.

Canada

There are two principal arcas ol chromite mineraliza-
tion in Canada; the Bird River arca in Manitoba and
the Eastern Townships in Quebec. The Bird River
deposits are a continuous band of chromite mineraliza-
tion, similar in type to the important chrome deposits
in Rhodesia and the Republic of South Africa.
However, most of the mineralization is low-grade, 10 to
20 per cent chromic oxide (Cry03) and has a low iron-
to-chromium ratio. This is undesirable, in that the ores
are difficult to beneficiate to a marketable product. The
Ontario Research Foundation has developed a process
for upgrading the Bird River chromite to a markctable
product and partially as a result of this, the Manitoba
Department of Mines, Resources and Environmental

Management is currently conducting a reevaluation of

the Bird River deposits. Deposits in the Eastern Town-
ships are discontinuous, or podiform, deposits. These
deposits were exploited carlier in the century and

during the Second World War. While these deposits are
generally satisfactory in grade and composition, the
tonnages are too small 1o be considered economical.
The large number of claim owners in this area dis-
courages major efforts to determine if there are larger
deposits at depth.

Union Carbide Canada Limited, which was Can-
ada’s only producer of ferrochromium, closed its Well-
and, Ontario ferroalloy plant in late 1974. The seven
furnaces in the Welland plant are small and outdated,
and the cost of installing pollution control equipment
would make the operations uneconomic. The fer-
rochromium furnaces were to be replaced by a large
ferro-manganese furnace, but, since Union Carbide
was unable to obtain a long-term contract for electrical
power from Ontario Hydro, the ferro-manganese fur-
nace was subsequently located at Beauharnois in
Quebec. Union Carbide did, however, continue to ship
ferrochromium from accumulated stocks in 1975.

Canadian consumption of ferrochromium in 1975
was an cstimated 28,000 tons* (gross weight) com-
pared with 34,366 tons in 1974. The principal con-
sumers of ferrochromium in Canada are: Atlas Steels
Division of Rio Algom Limited, Colt Industries (Can-
ada) Ltd., The Steel Company of Canada, Limited,
The Algoma Steel Corporation, Limited and several
iron and steel foundries. In recent years, the ratio of
high-carbon ferrochrome to low-carbon ferrochrome
consumed has been about 2:1. Atlas Steels, Canada’s
largest producer of stainless steel, announced that its
present melt shop at Welland, will be replaced by a new
one in 1977 that will increase ingot capacity to 320,000
tons a year from the current 250,000 tons a year. This
will lead to increases in both stainless steel and fer-
rochromium consumption.

Canadian consumption of chrome ore in 1975 was
40,554 tons, compared with 66,658 tons the previous
year. The decrease in consumption was largely because
of the closure of Union Carbide’s ferroalloy plant at
Welland. The two major consumers in 1975 were

* The short ton of 2,000 pounds is used throughout unless
otherwise stated.
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Table 1. Canada, chromium trade and consumption, 1974-75

1974 19757
(short tons) (%) (short tons) (%)
Imports
Chromium in ores and concentrates
United States 24,319 1,907,000 14,392 1,205,000
Philippines 3,757 301,000 10,559 827,000
Cyprus 975 98,000 4,662 527,000
South Africa 2,669 125,000 3,068 185,000
Total 31,720 2,431,000 32,681 2,744,000
Ferrochromium
Republic of South Africa 30,482 8,098,000 22,238 11,069,000
Brazil 5,596 2,795,000 14,308 5,524,000
United States 4,842 1,426,000 5,318 4,565,000
Other countries! 1,400 913,000 3,451 4,379,000
Total 42,320 13,232,000 45,315 25,537,000
Chromium sulphates, including basic
United States 961 332,000 1,423 552,000
United Kingdom 106 31,000 242 90,000
People’s Republic of China 2 1.000 - —_
Total 1,069 364,000 1,665 642,000
Chromium oxides and hydroxides
United States 1,000 969,000 818 918,000
France 389 314,000 119 117,000
United Kingdom 110 86,000 41 52,000
Other countries? 60 63,000 55 82,000
Total 1,559 1,432,000 1,033 1,169,000
Chrome dyestuffs
Italy - - I2 62,000
___~ West Germany 15 85,000 4 31,000
United States 31 77,000 9 30,000
Japan 4,000 1 10,000
Other countries? 3 18,000 3 15,000
Total 49 184,000 29 148,000

Source: Statistics Canada.

includes United Kingdom, Greece, Sweden, Norway, Switzerland, Japan. ZIncludes West Germany, People’s Republic of China

and Japan. 3Includes Switzerland, Netherlands and United Kingdom.

7Preliminary, — Nil.

Canadian Refractories Division of Dresser Industries
Canada, Ltd., and General Refractorics Company of
Canada Limited, both of which manufacture refracto-
ries.

At present there is only one important consumer of
chromium metal in Canada — Deloro Stellite Division
of Canadian Oxygen Limited, Belleville, Ontario.
However, The International Nickel Company of Can-
ada, Limited (Inco) plans to build a rolling mill at
Sudbury, Ontario. The capacity is estimated to be in the

112

order of 20 million pounds of strip a year made from
nickel-copper alloy powders. A number of nickel alloys
contain chromium, and it is possible that chromium
metal consumption in Canada will incrcase signifi-
cantly on completion of the plant in 1977.

Canadian imports of lerrochrome will rise as Union
Carbide’s stocks become depleted. Demand is
expected to rise to about 50,000 tons a year by 1980
and the bulk of the imports will probably come from
the Republic of South Africa. If Inco’s new rolling mill



1975 Chromium

Table 2. Canada, chromium trade and consumption, 1966-75

Imports
Ferro-

Chromite! chromium?

Exports Consumption?
Ferro- Ferro-
chromium? Chromite chromium

(short tons)

1966 20,880 12,536
1967 34,485 21,740
1968 22,401 15,045
1969 41,924 25,123
1970 30,445 22,943
1971 32,716 39,906
1972 24,728 15,204
1973 217,597 38,280
1974 31,720 42,320
19757 32,681 45,315

(short tons) (short tons)

35 64,550 17,200
— 70,549 19,557
1 77,075 45,696
68.484 25,035
61,963 31,257
61,313 22,861
62,712 24,975
38,030 28,380
66,658 34,366

40,544 -

Source: Statistics Canada.
IChromium content. 2Gross weight.
PPreliminary; — Nil; . . Not available.

does utilize chromium powders, the probable source of
the imports will be the United States.

Grades of ore

The only commercially important ore of chromium
(Cr) is chromite. Chromitc ores contain varying
amounts of iron ( Fe) . magnesium ( Mg) and aluminum
(Al). The general formula of chromite is
(Fe ,Mg)O(Cr.Fe,AD03. There are three principal
grades of ore: metallurgical, refractory and chemical.

World developments

World production of chromite {chrome ore) contained
an estimated 3.31 million metric tons of Cry03in 1975,
an increase of 7.8 per cent from the previous year. The
largest producers of metallurgical-grade chromite are:
Rhodesia, the Republic of South Africa, Turkey and
the U.S.S.R.; the most important producer of refrac-
tory-grade chromite is the Philippines; and the domi-
nant producer of chemical-grade chromite is the
Republic of South Africa.

Chromite probiems in southern Africa have been
further aggravated by the closure of the Mogambique
ports of Lourenco Marques and Beira to Rhodesian
traffic. Beira handled almost all chromite exports. The
closure of these ports to Rhodesian goods will certainly
limit the amount of chromite that can be exported and
may even serve to reduce Rhodesian exports. There
are alternate transportation routes available through

the Republic of South Africa; however, the ability of

these routes to handle the volume of Rhodesian
imports and exports is questionable.

Since the imposition of United Nations sanctions
against Rhodesia in 1966 few details on Rhodesian
chromite production have been made available. The

principal producers of chromite arc subsidiaries of

companies based in the United States and the United
Kingdom. The principal producers are: Rhodesia
Chrome Mines Ltd., African Chrome Mines Lid.,
Union Carbide Rhomet (Pvt) Limited and Rio Tinto
(Rhodesia) Ltd. In 1975 a new ferrochromium plant
was scheduled to come on stream at Rio Tinto (Rho-
desia) Ltd’s industrial complex in the midlands area.
No other developments are known to have occurred.

The Republic of South Africa has approximately 70
per cent of the world's known reserves of chromite.
The ores are, however, generally friable and have a
lower chromium-to-iron ratio than ores found in Rho-
desia, Turkey and the U.S.S.R., its major competitors.
The Republic of South Africa’s enormous reserves are
the basis for optimism among its producers. Production
in 1975 totalled some 2.1 million metric tons and
domestic producers expect production 1o rise Lo over 5
million metric tons by 1980. A large part of this
increased production is earmarked for the rapidly
growing domestic ferrochromium industry.

Two new ferrochromium plants, cach with a plan-
ned capacity of 120,000 metric tons a year, are sched-
uled 1o come on stream in 1976 and 1977. The two new
plants are joint ventures of Republic of South Africa
firms and foreign firms. The first is a joint venture of
General Mining and Finance Corporation Ltd. and
Union Carbide Corporation. The ore to supply the
plant will come from an expansion of General Mining’s
chromite mines in the Steelport arca. Union Carbide
has contracted to buy part of the output for delivery to
its customers in the United States. The second plant is
a joint venture of Johannesburg Consolidated Invest-
ment Company and Showa Denko Kahan Kaisha, with
British Steel Corporation being a junior partner. Both
Showa Denko and British Steel have contracted to buy
part of the plant’s output. Gold Fields of South Africa
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Table 3. Specifications and grades of chromite

Chromic Oxide Cr:Fe
Grade (Cr03) content ratio Other requirements
Metallurgical >46% >3:1 < 5% silica (Si0y)
Refractory 35-40% >3:1 < 6% silica, alumina (A1;03) and chromic
oxide content should be 57-63%
< 12%iron (FeO)
Chemical > 44% >1.5:1 < 15%alumina

< 5% silica
< 20%iron

Source: Mineral Development Sector, Department of Encrgy, Mines and Resources, Ottawa.

Lid. is presently carrying out a feasibility study on a
third plant, which could be operational by 1980. In
addition to these new plants, therc arc also two expan-
sions under way or near completion. Ferrochromium
facilities will be expanded at Amcor Ltd. and Feralloys
Ltd., a subsidiary of The Associated Manganese Mines
of South Africa Limited. Amcor will begin production
of 60,000 tons a year of ferrochromium, with the
production being under long-term contract (o two
Japanese consumers. Negotiations for instaliation of a
second furnace are under way with Japanesc con-
sumers. Feralloys® expansion is scheduled for comple-
tion in 1976. Should all envisioned projects and cxpan-
sions take place, the Republic of South Africa could
produce upwards of 1,000,000 metric tons of fer-
rochromium a year by 1980.

While the Republic of South

Africa has the

capability of producing 5,000,000 metric tons a year of

chromite and 1,000,000 metric tons a ycar of fer-
rochromium, there arc several factors beyond the
control of the country that may realistically limit the
growth of the domestic chromite and ferrochromium
industries. The root of the problem is a long-standing
arrangement whereby the Republic of South Africa
routes a proportion of its chromite exports through
the port of Lourenco Marques. With this outlel avail-
able there has becn little rcason in the past to develop
handling facilities for chromite at ports in the Republic
of South Africa. As a result, virtually all chromite and
ferrochromium were shipped through the port of
Lourenco Margues. This dependence on a single port
was further emphasized by the fact that chromite must
be kept clean, and this restricted the use ol other ports
because it imposed restrictions on the use of bulk
mineral handling terminals. Also, as a result of the
closure of the Rhodesia-Mogambique border, a sizea-

ble portion of the sparc rail and port capacity of
Lourenco Marques has been lost to the handling of

goods destined for Rhodesia via the Republic of South
Africa. Chromite exports from South African ports arc
already at a maximum. In 1974 the port of Lourenco
Marques proved unable to handle all the tonnage
available to it. Since taking over administration of the
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rail and port facilitics in 1974, the Republic of South
Africa has direcied some funds to Lourenco Marques
for the improvement of port handling facilities. This
situation gives rise to three questions that may restrict
growth in the Republic ol South Africa.

1. Is there the physical capacity to handle a doub-
ling of chromium product exports by 19807

2. Will consumers be willing to increase their
dependence on the Republic of South Africa,
given the current political situation, if other
sources of chiromitc are available?

3. Will consumers be willing to increase thicir
dependency on the Republic of South Africa for
ferrochromium, again given the current political
situation? If so, there would not be sufficient
plant capacity, outside the Republic of South
Africa, for the conversion of chromite to fer-
rochromium to meet the requirements of the
major consuming nations. If a long-term disrup-
tion of ferrochromium supplies from the Repub-
lic of South Africa occurred, the difficultics
would be increased by the neced to construct
ferrochromium plants, on top ol the need to find
other sources of chromium. Indeed, Japan has
recently expressed reluctance to become more
dependent on chromite from the Republic of
South Africa because of delivery problems and,
further, the Japancse ferroalloy industry has
expressed concern over increased dependence
on imports of ferrochromium from the Republic
of South Africa.

In 1966 the United Nations placed an embargo on
exports from Rhodesia. At that time Rhodesia was the
largest supplier of metallurgical-grade chromite and, as
a result, the sanctions significantly affected the pattern
of world trade. The United States was probably most
seriously affected because it relicd in large part on
metallurgical-grade chromite produced in Rhodesia by
subsidiaries ol United States-based companics. While
the United States observed the embargo, its fer-
rochromium industry expericnced little growth, with
the bulk of the incremental needs being supplicd by
imports. In 1972, the United States™ ban on the import



Table 4. Estimated production of chromic
oxide (Cr,0;) in chrome ores and con-
centrates, 1973-75

Country 1973 1974 1975
(million tons Cr03)

Malagasy 0.04 0.07 0.06
Republic of South Africa  0.69 0.84 0.92
Rhodesia 0.24 0.28 0.29
India 0.11 0.10 0.09
Philippines 0.21 0.19 0.19
Albania 0.19 0.19 0.19
U.SS.R. 0.87 0.89 0.94
Finland 0.06 0.07 0.14
Greece 0.01 0.01 0.01
Cyprus 0.0! 0.01 0.01
Turkey 0.21 0.27 0.32
[ran 0.07 0.07 0.07
Brazil 0.02 0.03 0.03
Other 0.05 0.05 0.05

Total 2.78 3.07 3.31

Source: Various publications: estimates of CryO3 by the Min-
eral Development Sector, Department of Energy, Mines and
Resources, Ottawa.

of Rhodesian chromite was lilted as a result ol the
passage by Congress of the Byrd Amendment. Since
that time. pressure to end U.S. imports from Rhodesia
has been increasing, to a point in 1975 when Alrican
leaders in Rhodesia threatened Union Carbide that if it
did not stop importing chromite Irom its Rhodesian
mines, it would lace the total loss of supplics from any
future African government in Rhodesia. In the United
States a Congressional delegation presented a bill that
would reimpose sanctions against Rhodesia. The bill
was narrowly defeated in the House of Representatives
in September 1975, Itis likely that this will continuc 10
be a sensitive political issue in the United States until
an arrangement is rcached providing for black majority
rule in Rhodesia.
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Elsewhere in Africa, Kenya granted a consortium
of Japanese companics a licence Lo investigate cvi-
dences of chromite mincralization in West Pokot. No
results were announced. In Malagasy, Compagnic Min-
iére d’Andriamena, its sole chromite producer, was
nationalized on January 1, 1975, The nationalization is
not expected to have any influence on its present trade
pattern; however, it may well alfect any future explora-
tion for chromite by loreign lirms in Malagasy.

In its latest five year plan, the US.S.R. sct a
chromite production target of 2.3 million metric tons
by 1980, an incrcase of only 10 per cent over present
production levels. The anticipated level of exports is 60
per cent ol production, approximately the samc as in
1975. At the present time some 80 per cent ol exports
g0 10 noncommunist countrics. No targets for the
export mix to communist and noncommunist coun-
triecs were announced. Past 1980, the U.S.S.R. is
expected o increase chromite production significantly
with the completion of its first underground chromite
mine at Donskoye. Annual design capacity is 2 million
metric tons a year ol crude ore. Discussions continued
during the ycar with ferroalloy producers in Japan,
Europe and the United States on the construction of
ferrochromium plants within the U.S.S.R. For any
technical services rendered, the U.S.S.R. would prefer
to pay in terms of product from the plant concerned.

In 1970, Etibank, Turkey's statc-owned mining
company, signed a contract with Japan Metals and
Chemical Corporation (JMC) to deliver one million
tons of chrome ore over a ten-year period. As part of
the contract JMC supplicd Etibank with two clectric
lurnaces capable of producing high-carbon fer-
rochrome at the rate ol 25,000 tons a year. Only a small
part of this contract has been accepted but, with the
opening of the Sucz Canal in June 1975 and the
uncertain situation lor chromite, increasing amounts of
this contract will be taken in the next several years.
Etibank started up its Kel chromite project near Diyar-
bakir in castern Turkey at the end of 1975, The project
will produce about 135,000 tons of chrome concen-
trates a year, ha!f of which is to be exported and half of
which will go to a new ferrochrome plant near Elazig

Table 5. Composition and power consumption rates for chromium ferroalloys

Power Consumption

Ierroalloy Chromium Carbon Silicon Rates
(%) (%) (%) (kwh/ton)
Charge chrome 52-58 6-8 . 4,050!
HC Ferrochromium 66-77 4-6 1-2 4,5002
LC Ferrochromium 65-70 < 0.06 <5 8.0002
Ferrochromium-silicon 33-36 <0.05 45-48 8,6002

IFrom Metal Bulletin Monthly, February 1974, 2 From Metal Bulletin, June 7, 1974,

.. Not available.
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scheduled to begin production in 1976. Technical assis-
tance in the construction of the ferrochrome plant,
which will produce about 55,000 tons a year, is being
supplied by the Japanese company, Mitsubishi Corpo-
ration. As part of its policy of diversifying sources of
raw materials, Japanese consumers have also formed a
company, the Japanese Overseas Development Com-
pany, to explore for and develop Turkish chromite
deposits.

The Greek Ministry of Industry has asked the
National Institute for Geological and Mineral Research
to prospect for new chromite reserves. The target areas
are Verria, near Kozani; and at the foot of Mount
Olympus. It is hoped to step up the output of the
country’s two existing mines to 50,000 metric tons a
year from the present level of 30,000 metric tons. The
increased production would be exported.

Exports of chromite were banned by the Indian
Government because of the depressed state of the
market for metallurgical ore. It was expected that the
ban would soon be lifted and that a ceiling of, possibly,
30,000 metric tons for export would be imposed to
safeguard the increasing local consumption.

Société de la Tiébaghi, a French subsidiary of Inco,
has reached agreement with Compagnie Miniére
Dong-Trieu and 1wo subsidiaries of Compagnie Finan-
ciere de Paris et des Pays-Bas Group on the terms
under which an exploration program and feasibility
study will be conducted to determine whether a long-
closed chromite mine at Tiébaghi in New Caledonia
can be reopened on an economic basis. The mine,
which ceased production in 1962, is owned by Société
de la Tiébaghi. The exploration and feasibility pro-
gram, managed by Société de la Tiébaghi, is scheduled
to start in 1976 and is expected 1o take some two years
to complete.

In December 1975, it was announced that a Philip-
pine chromite producer, Perlite Mingrals, hoped to
receive a contract from Hungary for delivery of chro-
mite starting early in 1976. The company began mining
in August 1975 from a small deposit near Davau.
Reserves are estimated to be 300,000 metric tons of
ore.

Companhia de Mineragao Serra da Jacobine (Serj-
ana), a Brazilian-Japanese joint venture, is scheduled
to begin production from a deposit in the Limoeria area
of Brazil in 1976. Design capacity is some 120,000
metric tons a year of concentrate. Initially, all ship-
ments will go to Japan.

Stockpiles

The only major stockpile is that held by the United
States government. At the end of 1975 stocks were:
1,953,000 tons of metallurgical-grade chromite 250,
000 tons of chemical-grade chromite, 400,000 tons of
refractory-grade chromite and 757,000 tons ol chro-
mium ferroalloys. Despite the fact that all stocks are
well in excess ol current objectives, no releases have
been made recently and there has been no Congres-
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sional authorization to dispose of the excess. It is
expected that the objectives will be revised upwards in
1976 as part of a general reconsideration of govern-
ment stockpiling practices in the United States.

Use and technology

Metallurgical grade chromite is used primarily in the
production of ferroalloys. Some metallurgical grade
chromite is used in the production of chromium metal.
The principal ferroalloys produced are high-carbon
(HC) ferrochromium, low-carbon (LC) fer-
rochromium and ferrochromium-silicon.

As a constituent of iron castings, steels and super-
alloys, chromium increases resistance to oxidation and
corrosion and the ability to withstand stress at high
temperatures. In addition, chromium helps to refine
the grain structure in iron castings.

The principal use of chromium ferroalloys is in the
production of stainless and heat-resisting steels. Most
applications of stainless and heat-resisting steels are in
corrosive environments, e.g., petro-chemical process-
ing; high-temperature environments, e.g., turbines
and furnace parts; and consumer goods areas e.g.,
cutlery and decorative trim. Chromium is added to
alloy and tools steels to increase hardenability and to
improve some mechanical properties such as yield
strength. Superalloys containing chromium have a high
degree of resistance to oxidation and corrosion at
elevated temperatures and are used in jet engines, gas
turbines and chemical processing. Chromium-contain-
ing castings are usually used for high-temperature
applications.

The development of the argon-oxygen decarburiza-
tion (AOD) step in the manufacture of stainless and
heat-resisting steels has prompted major changes in
chromium usage. The AOD process, which was devel-
oped by Union Carbide Corporation and Joslyn Stain-
less Steels Division of Joslyn Mfg. & Supply Co., is
essentially a refining step after the charge has been
melted down. Argon, an inert gas, is used along with
oxygen so that carbon instead of chromium will be
preferentially oxidized. Among other benefits, this
serves to increase the recovery of chromium in the
steels.

The ability to use charge chrome, which requires
less energy to produce than the other chromium
ferroalloys, and the reduction in the total amount of
ferroalloys required, should lead to a quick adoption of
lechnologies similar to the AOD step. The overall
advantages obtained are lower cost of chromium addi-
tions, and in major stainless steel-producing countries
where electricity is expensive or in short supply, some
savings in energy consumption for the production of
ferroalloys. Another process, similar to AOD refining,
is the Creusot-Loire-Uddleholm (CLU) process which
is being developed commercially by some European
steelmakers.

In cffect, this means that the growth rate of chro-
mium usage will be less than that of stainless steel
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Table 6. Comparison of chromium consumption in an 18-8 stainless steel between AOD

and pre-AOD steelmaking methods

Pre-AOD AOD
Gross Chromium Gross Chromium
Weight Content? Weight Content®

Addition agent

HC Ferrochromium!
LC Ferrochromium
Ferrochromium silicon

(1 1b of alloy/ton of steel}

Total

114 79 209 1S

73 46 9 6
149 51 29 10
336 176 247 131

Source: Metals Week, February 25, 1974

| Average grade: pre-AOD 69-70 per cent Crand AOD 52-58 per cent Cr (charge chrome).

¢Estimated.

because of the more efficient use of chromium addi-
tions.

The refractory industry uses chromium in the form
of chromite, principally in the manufacture of refrac-
tory bricks. Some chromite is employed for refractory
purposes in mortars and in ramming, castable and
gunning mixes, or directly for furnace repair.

Refractories composed of both chromite and mag-
nesite are used principally in applications where basic

slags and dust are encountered. The principal areas of

use are in the ferrous and nonferrous metal industries.
In the ferrous industry, chrome-magnesite brick is
used in the basic open hearth and basic clectric lur-
naces. The declining importance of the basic open
hearth in steelmaking had led to a decline in the
amount of chromite used as a refractory in the steel
industry. The continuing decline in open-hearth pro-
duction will be partially compensated for by the in-
crease in electric furnace production and a slower
decline or, possibly, a stabilization of chromite refrac-
tory consumption in the steel industry should result in
the next few years. In the nonferrous industry,
chrome-magnesite brick finds its principal use in con-
verters. If oxygen-blowing in converters becomes cco-
nomically feasible, the higher operating temperatures
generated may necessitate a change 1o a higher-magne-
site-content brick and thereby decrease chromite
refractory usage.

The glass industry uses somc chrome-magnesite
brick in the reheating chambers of glass furnaces, and
the kraft paper industry uses a dense chromite brick in
recovery [urnaces 1o resist chemical attack by spent
liquors.

Chromite mortars and gunning mixes are used in
the bonding and coating ol basic bricks, or in arcas
where separation ol various types of bricks by a
chemically neutral substance is desirable. Castables
and ramming mixes find their chief usc in the open-
hearth furnace.

Chromium chemicals have a wide varicty ol uses in
a number of industries. Most chromium chemicals are
derived from sodium dichromate, which is manufac-
tured directly from chemical-grade chromite. The prin-
cipal uses of chromium compounds are: in pigments, as
mordants and dyes in the textile industry; as a tanning
agent for all types of leathers: and in chrome electrop-
lating, anodizing and dipping of various products.
Among other uses, chromium compounds are used as
oxidants and catalysts in the manufacture of various
products such as saccharin; in the bleaching and pu-
rification of oils, fats and chemicals: and as an agent to
promote the water insolubility of various products such
as glues, inks and gels.

Prices

Despile weakening demand, U.S. published prices for
chromite rose during 1975. The principal rcason for the
price rise in the United States was the threatened
repeal of the Byrd Amendment. If it had been
repealed, the United States would not have been able
10 import ferrochromium or chromite from Rhodesia
under the UN sanctions. United States’ consumers
would then have had to make up this tonnage by
buying from other producers. Therefore prices, par-
ticularly those for contract tonnages, rcflected this
tightening ol supply that would have occurred had the
Byrd Amendment been repealed. European chromite
prices showed approximately cqual incrcases during
the year. At year-end, Russian chromite (min. 48%
Cr;03, Cr: Fe = 4:1, fob Russian port) was quoted at
$150 a metric ton in New York and $150-$170 a metric
ton in London; Turkish chromite (48% Cry03, Cr: Fe
= 3:1, fob Turkish port) was quoted at $132-$142 a
metric ton in New York and $130-3140 a metric ton in
London; and South African chromite (44% Cr203, Cr:
Fe = 3:1, fob Lourenco Marques) was quoted at $37-
$52 a long ton in New York and $55-$65 a metric ton in
London.
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The weakness of the market showed more in the
ferrochromium market where U.S. producer prices
remained stable following a decline in the first quarter
of 1975 despite rising chromite prices. Prices of
imported ferrochromium declined throughout the year.

Outlook

The outlook for chromium is clouded by the uncer-
tainty regarding the political situation in southern
Africa. While there are ample reserves of chromite in

the world, they are concentrated in the Republic of

South Africa and Rhodesia. Any disruption of these
supplies will create shortages and, if the disruptions
were long-term, would create severe problems for the
ferrochromium and stainless steel industries ol most
countries.

In the short-lerm, the flow of chromite [rom Rho-
desia is the most important factor. When sanctions
were imposed against Rhodesia in 1966, chromile
prices rose and did not drop until passage of the Byrd
Amendment in the United States in 1972. Access to
Rhodesian chromite is an important factor in moderat-
ing prices for chromite. In 1975, the possibility that
the United States would re-impose sanctions against
Rhodesia was enough to cause a substantial price
increase in a declining market. Recent developments,

Prices

Chrome prices published by Metals Week

particularly the closure of the Rhodesian-Mogambique
border, will limit the amount of Rhodesian chromite
entering world markets. As demand improves, prices
will rise unless there is a peaceful resolution of the
Rhodesian problem.

In the mid-term the small increase in production
planned by the U.S.S.R., handling problems at
Lourenco Marques and a possible continuation of the
political difficulties will lcad to an under-supply ol
chromite. Prices for chromite can be cxpected to
remain at their present levels, or increase, through
1980.

In the longer-term, the most important factor is
how the Republic of South Africa reacts to the political
pressures now being brought to bear on Rhodesia. The
Republic of South Africa has the same problem as
Rhodesia insofar as shipping ol chromitc is concerned.
Because of its dominating position in chromite, the
long-term stability of the chromite market is depen-
dent on developments in the Republic of South Africa.

At the present time chromium will be an active
commodity. Efforts to diversily supplics, such as those
undertaken by Japan, will stimulate exploration [lor,
and development of, chromite deposits in all parts of
the world.

December 13 December 26

Chrome ore per long ton, dry basis, fob cars Atlantic ports

Transvaal 44% Cry03, no ratio
Turkish 48% Cr,03, 3:1 ratio

Russian 54-56% Cry03, 4:1 ratio per metric ton in 1971

Chromium metal
Electrolytic, 99.8% fob shipping point, per Ib

Ferrochrome per Ib Cr content, fob shipping point
High carbon 67-70% Cr, 5-6% C
Imported charge chrome
Low carbon 67-73% Cr, 0.025% C

E.M.J. Price differences
Chromium metal-electrolytic

Ferrochrome

High carbon eff. 12-28-74
Low carbon eff. 1-30-75
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1974 1973
(US.S)
47-5 37-52
63 132-142
53-58 150
2.45 2.44
(USs. ¢
54.0 54.0-61.0
65.0-75.0 44.0-50.0
2.8 2.44
46.0¢ 54-61
1.0¢ 92-120
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Tariffs
Canada
Most
British Favoured General
[tem No. Prefcrential Nation General Preferential
(%) (%) (%) (%)
32900-1 Chrome ore free free frec free
34700-1 Chromium metal, in lumps, powder,
ingots, blocks or bars and scrap alloy
metal containing chromium for use in
alloying purposes free free frec free
37506-1 Ferrochrome free 5 5 free
92821-1 Chromium oxides and hydroxides 10 15 25 10
from July 15, 1971 to Feb. 28, 1976 with
the exception of the following:
Chromic oxides free free frec free
Chromium trioxide free free free free
92838-8 Chromium potassium sulphate free frec 10 free
92838-9 Chromium sulphate, basic free free 10 free
United States
Item No. 1975
(%)
601.15  Chrome ore free
632.18  Chromium metal, unwrought (duty on
waste and scrap suspended) 5
632,84  Chromium alioys, unwrought
Ferrochromium 9
607.30  Not containing over 3% by weight of
carbon 4
607.31  Containing over 3% by wecight of carbon 0.625¢ per Ib on chromium content
531.21 Chrome refractories 12.5
473.10  Chrome colours 5
42098  Chromate and dichromate 0.87¢ per Ib.

Sources: For Canada, the Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Ottawa. For United States, Tariff Schedules of the United States Annotated 1976, TC Publication 749.
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Clays and Clay Products

G.0. VAGT

Clays are natural, earthy, fine-grained mineral mater-
ials, composed mainly of a group of hydrous alumi-
num silicates and which may contain iron, alkalis and
alkaline earths. The clay minerals, formed by the
chemical weathering or alteration of aluminous miner-
als such as feldspar and mica, are generally classified
into three major groups based on detailed chemistry
and crystalline structure; the kaolinite group, the
montmorillonite group and the illite group. Clay depos-
its suitable for the manufacture of ceramic products
may include nonclay minerals such as quariz, calcite,
dolomite, feldspar, gypsum, mica, iron-bearing miner-
als and organic matter. The nonclay minerals may, or
may not, be deleterious, depending upon individual
amounts present and on the particular application for
which the clay is intended.

The commercial value of clays, and of shales that
are similar in composition to clays, depends mainly on
their physical properties; plasticity, strength,
shrinkage, vitrification range and refractoriness, fired
colour, porosity and absorption, as well as on the
proximity of any given deposit to growth centres in
which clay products will be consumed.

Uses, type and location of Canadian
deposits

Common clays and shale. Common clays and shales
are the principal raw materials available from Canadian
deposits for the manufacture of clay products. These
materials are usually higher in alkalis, alkaline mater-
jals and iron-bearing minerals and much lower in
alumina than the high-quality kaolins, fire clays, ball
clays and stoneware clays. Common clays and shales
are found in all parts of Canada, but deposits having
excellent drying and firing properties are generally
scarce and new deposits are continually being sought.

The clay minerals in common clays and shales are
chiefly illitic or chloritic. Their fusion points are low,
usually well below pyrometric cone equivalent* num-
ber 15 ( PCE 15), which is defined by a temperature of
approximately 1,430°C and is considered to be the

*The pyrometric cones are a convenient method of relating
temperature and lime by a single value.

lower limit of the softening point for fire clays. The
presence of iron usually results in a salmon or red fired
colour.

Suitable common clays and shales are utilized in
the manufacture of heavy clay products such as com-
mon brick, facing brick, structural tile, partition tile,
conduit tile, quarry tile and drain tile. Some Canadian
common clays are mixed with stoneware clay for the
manufacture of facing brick, sewer pipe, flue lining and
related products. The raw materials utilized in the
heavy clay industry usually contain up to 35 per cent
quartz. If the quariz, together with other nonplastic
materials, exceeds this percentage, the plasticity of the
clay is reduced and the quality of the ware is lowered. If
calcite or dolomite is present in sufficient quantities the
clay will fire buff and the fire strength and density will
be adversely affected.

Most of the surface deposits of common clays in
Canada are the result of continental glaciation and
subsequent stream transport. Such Pleistocene depos-
its are of interest to the ceramic industry and include
stoneless marine and lake sediments, reworked glacial
iill, inter-glacial clays and floodplain clays. These de-
posits are characterized by low melting temperatures.

The common shales provide the best source of raw
material for making brick. In particular, those found in
Cambrian, Ordovician and Carboniferous rocks in
eastern Canada, and Jurassic, Cretaceous and Tertiary
rocks in western Canada, are utilized by the ceramic
industry. In many instances these shales are more
refractory than the Pleistocene clays.

China clay (kaolin). China clay is a high-quality
white, or nearly white, clay formed from the decom-
position of the mineral feldspar, a major constituent of
granite. The natural decomposition process known as
kaolinization, results in a hydrated aluminum silicate
(A1703.25i02.2H,0) with the approximate percentage
composition: 40 per cent A1,03, 46 per cent $iO; and
14 per cent H,0.
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None of the crude kaolins known to exist in Canada
have been developed, primarily because of beneficia-
tion problems and the small size of some deposits.
Most occurrences contain a high proportion of quartz
particles of varied sizes; mica, feldspar, magnetite,
pyrite and colloidal iron have been noted as well. In the
crude material the percentage of kaolinite frequently is
small, making removal of impurities difficult.

China clay is used primarily as a filler and coater in
the paper industry, a raw material in ceramic products,
and a filler in rubber and other products. The following
properties are required in clays used by the paper
industry: low-viscosity characteristics when in clay-
water systems, intense whiteness, high coating reten-

tion and freedom from abrasive grit. In the ceramic
industry china clay is used as a refractory raw material.
In prepared whiteware bodies such as wall tile, sani-
taryware, dinnerware, pottery and electrical porcelain,
quantities of nepheline syenite, silica, feldspar and talc
are used as well.

Lower-quality kaolins in North America might be
mined, and more expensive processing might be justi-
fied, as higher-quality deposits become depleted. If this
situation arises, the development of a few Canadian
deposits could become more attractive, particularly if
new processing techniques and equipment become
available.

Table 1. Canada, production of clay and clay products from domestic sources, 1973-75

Production from domestic
sources, by provinces

Newfoundland
Nova Scotia
New Brunswick
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia

Total Canada

Production! from domestic
sources, by products
Clay-fire clay and other clay
Firebricks and fire clay
blocks and shapes
Brick-soft mud process
stiff mud process
dry press
fancy and ornamental
sewer brick and paving
brick
Structural hollow blocks
Drain tile
Sewer pipe
Flue linings
Pottery (glazed and
unglazed including
earthenware,
sanitaryware, stoneware,
flower pots, etc.)

Total

1973 1974 19757
($000)

260 350 300
2,101 2,763 3,155
840 1,048 1,310
9,725 12,214 12,507
34,601 39,074 38,363
1,257 778 676
2,014 2,406 2,672
4,782 6,177 7,299
5,590 5,811 3,674
61,170 70,621 69,956
775 832 824
1,338 1,438 1,424
603 647 641
32,096 36,718 36,372
9,387 8,255 8,177
791 911 902
225 92 91
3,838 5,783 5,729
4,529 3,451 3,419
2,668 4,899 4,853
4,920 7,595 7,524
61,170 70,621 69,956

Source: Statistics Canada.

Producers’ shipments. Distribution for 1975 estimated by Statistics Section, Mineral Development Sector.

P Preliminary.
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1975 Clays and Clay Products

Table 2. Canada, imports and exports of clay, clay products and refractories, 1974-75

1974 19757
(short tons) ($000) (short tons) ($000)
Imports
Clays
Bentonite 290,491 3,947 266,862 4,789
Drilling mud 22,090 3,876 15,952 5,324
China clay, ground or unground 199,805 7,418 163,559 6,783
Fire clay, ground or unground 49,230 1,594 471752 1,861
Clays ground or unground 111,912 2,371 151,336 3,866
Clays and earth activated 89,988 3,631 48,359 4,511
Subtotal, clays 763,516 22,837 693,820 27,134
(M) (M)
Clay products
Brick-building, glazed 2,770 254 5,153 352
nes 39,220 2,726 39,507 3,278
Building blocks o 568 . 690
Clay bricks, blocks and tiles, nes L. 1,082 . 2,365
Earthenware tile (sgq. ft.) (sq. f1.)
under 24" x 24" 26,337,246 9,447 15,931,686 5,870
over 24" x 24" 45,480,721 13,041 39,687,374 12,907
Subtotal, brick blocks, tile . 27,118 L. 25,462
Tableware, ceramic .. 44,395 .. 49,671
Porcelain, insulating, fitting .. 7,432 .. 9,589
Pottery settings and firing supplies 500 .. 580
Subtotal, porcelain pottery .. 52,327 .. 59,840
(short tons) (short tons)
Refractories
Firebrick and similar shapes
Alumina (47% and over) 62,844 12,031 46,295 11,449
Chrome ( 34% and over) 2,123 578 4,324 1,171
Magnesite (53% and over) 21,713 6,971 24,648 9,439
Silica (80% and over) 16,312 3,720 18,818 7,303
nes 220,677 21,813 158,972 22,858
Refractory cements and mortars .. 4,353 .. 5,822
Acid-proof brick .. 341 . 235
Crude refractory material 7,582 647 6,467 996
Grog (refractory scrap) 21,491 1,013 16,382 1,006
Refractories, nes . 4,249 . 4,821
Subtotal, refractories L. 55,716 . 65,100
Total clay, clay products and
refractories .. 157,998 . 177,536
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Table 2 (cont'd)

Imports (concl’d)
By main countries
United States
United Kingdom

Japan

Italy

West Germany
Greece

Spain

France

Austria
Netherlands
Others

Total

Exports

Clays, ground and unground

Clay products
Building brick clay

Clay bricks, blocks, tiles nes
Subtotal, bricks, blocks, tiles

High-tension insulators and fittings

Tableware

Subtotal, porcelain, tableware

Refractories

Firebrick and similar shapes
Crude refractory materials

Refractory nes

Subtotal, refractories

Total clays, clay products and

refractories
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1974

19757

(short tons) ($000)

(short tons)  ($000)

81,423 89,450

32,071 39,027

19,216 19,498

1,326 8,183

5,281 6,315

1,664 2,515

1,580 1,760

1,274 1,377

780 1,266

2,024 1,038

5,359 7,107

157,998 177,536

2,557 120 3,084 91
(M) (M)

11,780 1,600 7,227 1,322

. 530 - 358

2,130 1,680

1,909 2,254

5,226 3,246

7,135 5,500

58,230 10,098 53,728 12,601

1,185,607 1,769 591,068 1,707

- 2,020 . 2,734

13,887 17,042

23,272 24,313




Table 2 (concl’d)

1975 Clays and Clay Products

1974 19757

(short tons) ($000) (short tons) ($000)

Refractories (cont’d)

By main countries
United States 15,460 . 15,157
Poland 412 . 1,101
Dominican Republic 822 .. 854
South Africa 475 .. 710
Chile 624 - 691
France 459 .. 360
Mexico 346 . 351
Greece 172 .. 337
Italy 141 o 301
Australia 939 .. 283
West Germany 82 . 274
United Kingdom 425 .. 231
Others 2,915 3,663
Total 23,272 24,313

Source: Statistics Canada.
P Preliminary; .

In southern Saskatchewan, deposits of sandy kaolin
occur near Wood Mountain, Fir Mountain, Knollys,
Flintoft and other localities. Despite considerable
work, no satisfactory method of producing a good
commercial kaolin from these deposits has been devel-
oped.

A deposit of refractory clay which ranges from very
plastic to very sandy, and is similar to a secondary china
clay, occurs along the Fraser River near Prince George,
British Columbia. This material has been investigated
as a source of kaolin, as a fire clay and as a raw material
for facing brick.

Various kaolinitic-rock deposits in Manitoba have
been investigated. The reported deposits are principally
in the northwest at Cross Lake and Pine River, on Deer
Island (Punk lsland) and Black Island in Lake Win-
nipeg. and at Arborg. Kaolinitic clays occur near
Kergwenan and are being used for the manufacture of
brick and tile.

Various companies have shown considerable inter-
est in Quebec’s kaolin-bearing deposits, although the
deposits, in general, contain an excessive amount of
quartz and iron minerals. Kaolin-bearing rock occurs at
S{-Remi-d*Amherst, Papineau County; Brébeuf, Ter-
rebonne County; Point Comfort, on Thirty-one Mile
Lake, Gatineau County; and Chateau-Richer,
Montmorency County.

Extensive deposits of kaolin-sand mixtures occur in
northern Ontario along the Missinaibi and Mattagami
rivers. Algocen Mines Limited has found substantial
quantities of kaolin-silica mixtures along the Missinaibi
River north of Hearst. Results to date indicate that the
kaolin has good refractory characteristics and meets

_Not available; nes Not elsewhere specified; (M) = 1,000.

specifications for filler-grade material. Potential uses
for the silica, which comprises 80 per cent of the
deposit, include glass manufacture, abrasive flour and
ceramic application. The long distance from markets
and the difficult terrain and climate of the area hinder
development.

Ball clay. Ball clays are a very fine-grained, sedimen-
tary kaolinitic type of clay with unfired colours ranging
from white or various shades of grey, depending on the
amount of carbonaceous material present.

Ball clays obtained in Canada are mineralogically
similar to high-grade, plastic fire clay. They are com-
posed principally of fine-particle kaolinite and quariz,
with less alumina and more silica than kaolins. Ball
clays are extremely refractory materials. In whitewares
they impart a high green strength as well as plasticity to
the bodies. Although white firing clays are most suit-
able, fired products which are cream coloured do not
interfere with the quality of the whiteware products.

Ball clays are known to occur in the Whitemud
Formation of southern Saskatchewan. Good-quality
deposits are present at Willows, Readlyn, Big Muddy
Valley, Blue Hills, Willow Bunch, Flintoft and other
areas. Clay from the Willows area has been used for
many years in the potteries at Medicine Hat, Alberta
and Vancouver, British Columbia; however, the lack of
proper quality control, the long distance from large
markets and lack of reserves have been the principal
disadvantages preventing the widespread use of this
material. Some ball clays from the Flintoft area are
used for white-to-buff facing brick and for household
pottery and crocks.
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Table 3. Canada, shipments of clay produced from imported clay',1972-74

1972 1973 19747
(000 f12) ($000) (000 f12) ($000) (000 ft2) ($000)
Glazed floor and wall tile 17,641 6,958 19,861 8,678 22,020 10,193
Electrical porcelains 17,273 20,154 26,260
Pottery, art and decorative ware 644 3,183 2,629
Pottery, other 2,753 893 169
Source: Statistics Canada.
IDoes not include refractories; . . Not available.
Table 4. Canada, shipments of refractories, 1972-74
1972 1973 19747
(short tons) ~ ($000)  (short tons)  ($000) (short tons)  ($000)
Firebrick and similar shapes! 135,796 21,833 148,758 27,274 142,478 30,370
Cement, mortars, castables 88,031 13,435 93,159 14,651 82,047 14,978

Source: Statistics Canada.

VIncludes fire clay blocks and shapes, firebrick, etc., made from domestic clays, and rigid firebrick, stove linings and other shapes

made from imported clays, chrome ore, magnesite, etc. Silica
P Preliminary.

brick not included.

Table 5. Canada, clay and clay products, production and trade, 1966-75

Production
Domestic Imported Refractory
Clays! Clays? Total Shipments3 Imports4 Exports4
(millions of dollars)
1966 43.0 359 789 28.6 71.7 12.6
1967 44.3 355 79.8 30.7 70.7 13.7
1968 48.7 39.6 88.3 33.2 65.4 11.8
1969 495 34.5 84.0 35.5 76.3 14.0
1970 S1.8 33.6 85.4 42.3 81.2 15.6
1971 50.2 35.1 85.3 39.8 84.5 15.5
1972 52.6 394 92.0 39.7 98.5 15.9
1973 61.2 499 111.1 47.0 115.5 23.7
1974 70.6 56.7 127.3 61.5 158.0 23.3
19757 70.0 - . 177.5 243

Source: Statistics Canada.

IProduction (shipments) of clay and clay products from domestic material. 2Production (shipments) of clay products from

imported clays. 3Includes firebrick and similar shapes of all types, refractory ¢

other products shipped. 4Includes refractories.
PPreliminary; . . Not available.

Fire clay. Fire clays contain high percentages of alu-
mina and silica. They may be sedimentary or residual
in origin, plastic or nonplastic, and are composed
mainly of kaolinite. The classification of fire clays may
be related to their composition, physical characteristics,
refractoriness, use, or association with other minerals.
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ements, mortars, castables, plastics, etc., plus all

Descriptive terminology includes plastic fire clay, non-
plastic fire clay, high-alumina fire clay, or high-heat-
duty fire clay. Fire clays are plastic when pulverized and
wetted, rigid when subsequently dried, and of suffi-
cient purity and refractoriness for use in commercial
refractory products.



Canadian fire clays are used principally for the
manufacture of medium- and high-duty firebrick and
refractory specialties. High-duty refractories require
raw materials having a PCE of about 31.5 to 32.5
(approximately 1,699° to 1,724°C). Intermediate-duty
refractories require raw materials having a PCE of
about 29 (approximately 1,659°C) or higher. Clays
having a PCE of less than 29 but greater than 15
(approximately 1,430°C) may be suitable for low-duty
refractories or ladle brick, as well as for other clay
products. Known Canadian fire clays are not suffi-
ciently refractory for the manufacture of super-duty
refractories without the addition of some very refrac-
tory material such as alumina.

Various grades of good-quality fire clay occur in the
Whitemud Formation in southern Saskatchewan.

Good-quality fire clays occur on Sumas Mountain
in British Columbia. Some fire clay from the Sumas
deposit is exported to the United States, and a small
quantity is used at plants in Vancouver.

Fire clay and kaolin occur in the James Bay
watershed of northern Ontario along the Missinaibi,
Abitibi, Moose and Mattagami rivers. Considerable
exploration has been carried out in some parts of these
areas in recent years.

At Shubenacadie, Nova Scotia, some seams of clay
are sufficiently refractory for medium-duty refracto-
ries. Research has indicated that these deposils may be
suitable for production of ladle brick. Clay from Mus-
quodoboit, Nova Scotia has been used by a few foun-
dries in the Atlantic provinces, and the properties and
extent of this clay were investigated by the Nova Scotia
Department of Mines.

Ontario and Quebec have no producing domestic,

sources of clay. These provinces import most of their
requirements from the United States.

Stoneware clay. Stone clays are similar to low-grade
plastic clays and are characterized by good plasticity, a

1975 Clays and Clay Products

vitrification range between PCE 4 and 10, a long [iring
range and a fired colour from buff to grey. They range
from commercially inferior material through semi-
refractory to firebrick clays. They should have low fire
shrinkage, enough plasticity and toughness for shap-
ing, no lime- or iron-bearing concretions and very little
coarse sand.

Stoneware clays are used extensively in the man-
ufacture of sewer pipe, flue liners, facing brick, pottery,
stoneware crocks and jugs, and chemical stoneware.

The principal source of stoneware clay in Canada is
the Whitemud Formation in southern Saskatchewan
and southeastern Alberta. The Eastend area in
Saskatchewan was formerly the source of much of the
clay used at Medicine Hat. Stoneware clay pits are
presently located in the Alberta Cypress Hills, south-
east of Medicine Hat; and at Avonlea, Saskatchewan.
Stoneware clays occur on Sumas Mountain, near
Abbotsford, British Columbia. These clays are used in
the manufacture of sewer pipe, flue lining, facing brick
and tile.

In Nova Scotia, stoneware clays occur at Shub-
enacadie and Musquodoboit. The Shubenacadie clays
are used principally for the manufacture of buff facing
brick. Other similar deposits occur at Swan River,
Manitoba, where some buff brick has been manufac-
tured, Kergwenan, Manitoba and in British Columbia
at Chimney Creek Bridge, Williams Lake, Quesnel,
and near the Alaska Highway at Coal River. Quebec
and Ontario import stoneware clay from the United
States for manufacture of facing brick and sewer pipe.

Canadian industry and developments

The value of clays and clay products produced from
domestic sources in 1975 was nearly $70 million,
slightly down from the final 1974 figure of $70.6
million. Operators List 6, Ceramic Plants in Canada,

Table 6. Distribution of production facilities for ceramic products in Canada, 1975.

Number of Plants

Atlantic Prairie British

Ceramic Product Provinces Quebec Ontario Provinces Columbia Total
Abrasives - 5 10 — - 15
Brick and Tile 4 7 32 5 3 51
Clay Sewer Pipe 1 — 2 2 1 6
Glass 1 5 9 4 2 21
Porcelain and Pottery - 11 26 4 5 46
Porcelain Enamel 2 4 20 1 - 26
Refractories - 5 12 1 4 22

8 28 111 17 15 187

Note: Some plants produce more than one group of products.

Source: Based on Operators List 6, Ceramic Plants in Canada { 1975) . Mineral Development Sector, Department of Energy, Mines

and Resources, Ottawa.
— Nil.
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Table 7. Canada, consumption (available
data) of china clay, by industries, 1973-
74

19737 1974

(short tons)

Ceramic products 12,249 14,747
Paint and varnish 6,284 5,843
Paper and paper products! 126,986 120,291
Rubber and linoleum 8,312 4,239
Other products? 24,907 28,840

Total 178,738 173,960

Source: Statistics Canada. Component breakdown by Statistics
Section, Mineral Development Sector.

lncludes paper, paper products and paper pulp. ZIncludes
miscellaneous chemicals, cleansers, detergents, soaps, medici-
nals and pharmaceuticals, and other miscellaneous products.
" Revised.

(1975) published by the Department of Energy, Mines
and Resources, indicates that there were 185 operating
plants. Some plants manufacture more than one ce-
ramic product or group of ceramic products. The
distribution of these production facilities in Canada is
presented in Table 6.

The brick and tile manufacturing industry accounts
for nearly 30 per cent of the ceramic plants in Canada.
These plants manufacture clay products which include
common brick, facing brick, structural tile, quarry tile
and drain tile, primarily from local common clays and
shales. In recent years, requirements for brick as a
structural material in low- to medium-rise buildings
have been emphasized. The use of an oversize
““through the wall’* (TTW) brick, which provides wall
thickness, now provides a significant market for brick
manufacturers.

Six plants manufacture sewer pipe from domestic
common clay, shale and fire clay. Of the porcelain and
pottery producers; sanitaryware plants, electrical porce-
lain plants, wall tile plants, dinnerware plants and the
art potteries are the principal consumers of ceramic-
grade china clay and ball clays. These raw materials are
imported mainly from the United States and Great
Britain. Some of the art potteries and one of the
dinnerware plants imported unfinished ware and com-
pleted the manufacturing process by glazing or decorat-
ing.

Most of the refractory manufacturing plants utilize
imported clay including ball clay, fire clay and kaolin, as
the principal ingredients in many of their products. The
nine abrasives plants utilized both domestic and
imported raw materials. The distribution was approxi-
mately half and half, except for silicon carbide, which
was supplied entirely from domestic sources, and
petroleum coke, which was imported. Domestic and
foreign sources of raw materials were used by Canadian
glass plants. Those in Quebec and Ontario accounted
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for most of the imported silica sand used. Porcelain
enamel was produced and utilized at 26 plants.

World review

In the United States the general economic recession
resulted in reduced activity in all phases of the con-
struction industry. As a result, clay production was
down to $50.1 million in 1975 from $60.1 million in
1974. The reduction was almost evenly distributed
among all types of clay, including bentonite and fullers
earth.

The major uses for specific clays in the United
States are as follows: kaolin, paper manufacture, refrac-
tories, rubber manufacture; bail clay, dinnerware, sani-
taryware, floor and wall tile; fire clay, firebricks,
foundry sands; bentonite, iron ore pelletizing, foundry
sand bonding, drilling mud; fuller's earth, absorbents
and fillers, insecticide carriers; common clay, construc-
tion material.

Demand for clays is expected to increase at annual
rates of between two and five per cent through 1980.
However, continued growth of the energy-intensive,
clay-based industries could be severely impeded by
persistent energy problems. Environmental problems
and the need for planned land utilization must also be
considered in any projection of future developments in
the clay industry.

Clays were produced in 47 states at a total of 1,718
mines during 1975. Adequate reserves of high-quality
clays of all types, together with possession of clay-
processing technology, assure the Uniled States of a
continuing position as a major world supplier of clays.

The United States is the world’s leading producer of
kaolin, accounting for 5.3 million tons in 1975. World
kaolin production was 17.7 million tons in 1974, the
latest year for which figures are available. United
States’ production was 6.4 million tons and the United
Kingdom and the U.S.S.R. followed with 3.9 million
and 2.3 million tons, respectively. France, Czechoslo-
vakia, West Germany and Spain are other leading
producers. The United Kingdom is the world’s leading
exporter of kaolin, mainly to Europe, the United States
and Japan. Paper manufacturing industries of West
Germany, France and the Netherlands are the major
users of these shipments.

Production of kaolin in Japan is on a very small
scale, except at the ltaya Mine, Yamagata Prefecture,
Honshu Island, which produces about 150,000 tons a
year. Total kaolin output is about 430,000 tons a year,
most of which goes into the manufacture of refracto-
ries, for which it is best suited. The United States is the
principal source of imports, supplying over 200,000
metric tons of kaolin and nearly 150,000 tons of other
clays. Lesser amounts of kaolin are imported from
South Korea, Britain and the U.S.S.R.

Greece produces approximately 60,000 tons of
kaolin annually, almost all for domestic consumption.

Denmark produces about 20,000 tons of kaolin a
year. Most of the output is utilized in the manufacture



of low-alumina refractories and glazed heavy-clay pro-
ducts. Requirements for paper and other uses are
mainly imported from Britain, Czechoslovakia and
West Germany.

The Netherlands does not produce kaolin, but acts
as a very important distribution point for American
and British clay entering Europe.

Outlook

Demand for clay and clay products, along with other
construction materials, is expected to increase in 1976
in line with building construction expenditures in
Canada which are forecast to increase by $2 billion to
over $18 billion in 1976.

The weakened markets for kaolin in the United
States are expected to turn upward following the 1975
recessionary period in the U.S. paper industry.
Demand for kaolin products in paint, plastics, and
ceramics is also expected to increase following the
recessionary period. However, representatives of one
major producer in the U.K. expect that consumption
growth for paper-grade kaolin in western Europe will be
less in the 1975-1980 period than in earlier periods.
Projections suggest that growth rates will range from 2
per cent to 8.4 per cent, depending on grade. Economic
growth in western Europe is expected to amount to
about 3 per cent per annum, rather than 4.5 per cent as
in the past. The bulk of new requirements to meet
projected growth in demand for high quality kaolins is
expected to come from expanded industries in the
United States and Czechoslovakia. The Felipe kaolin
deposits situated along the Jari River in Brazil are also
expected to supply high-quality kaolins to meet world
market requirements.

Kaolin, as well as other minerals such as perlite,
gypsum, diatomite, and various clays, is being used in
growing quantities as a carrier for pesticides.

Demand for high-grade, super-duty refractories
continued to be high through 1975 as indicated by
imports of both alumina and magnesite firebrick. Steel
processes such as the basic oxygen furnace, pressure
pouring and continuous casting, represent relatively
new refractory requirements. New products and
designs have also been dictated by changes in reducing
atmospheres in the chemical and petro-chemical indus-
try, by increased demand for high-purity glass and by
the need for more economical production of ceramics.

The few known deposits of fire clays and ball clays
in the developed areas of Canada are being utilized.
Much assessment work has been done on deposits
containing kaolin but, because of small size, high cost
of beneficiation, or remoteness from transportation or
industry, none has been developed. Ontario and
Quebec are particularly deficient in developed deposits
of refractory- or kaolin-type clays.

1975 Clays and Clay Products

Clay and shale, like other low-cost construction
materials, must be produced near the heavily popu-
lated areas where the markets are situated. This neces-
sary feature of the industry will continue to produce
increasingly complex problems related to rising land
costs, land-use conflicts, environmental control
requirements, and cost of land rehabilitation. The
situation is particularly acute in southwestern Ontario
where suitlable reserves of brick-shales and other con-
struction materials are being depleted, with few pros-
pects for the opening of new pits and quarries under
present controls. Some end-use products such as brick
and tile find competition from cement, glass, metals
and plastic manufacturers, but clays, being generally
less expensive and very satisfactory for their intended
uses, are usually able to hold their own, or to increase
at the expense of the alternate materials, for many
end-uses.

Bentonite and fuller’s earth

Bentonite, a clay which consists primarily of
montmorillonite, a hydrous aluminum silicate with
weakly-attached cations of sodium and calcium, is
reviewed in a separate section of the Canadian Miner-
als Yearbook, 1975.

Fuller’'s earth is primarily a calcium
montmorillonite clay characterized by natural bleach-
ing and absorbent properties; il is similar to nonswell-
ing bentonite. The terminology is confusing, and ben-
tonite and fuller’s earth may not necessarily be separ-
ated in world trade and production statistics by country.
Attapulgite, a magnesium-aluminum silicate, is a form
of high-quality fuller’s earth.

Prices

United States clay prices, according to Chemi-
cal Marketing Reporter, December 29, 1975

($ per ton)
Ball clay

Domestic, crushed, moisture-repellant,

bulk car lots, fob Tennessee 8.00-11.25
Imported Jump, bulk, fob Great Lakes

ports 40.50
Imported, airfloated, bags, car lots,

Atlantic ports 70.00

China clay (kaolin)
Water washed, fully calcined, bulk car
lots, fob Georgia
Dry-ground, airfloated, soft, fob
Georgia

120.00-150.00

18.00
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Tariffs

Canada
Most
British Favoured General
Item No. Preferential Nation General Preferential
(%) (%) (%) (%)

29500-1 Clays, including fire clay, pipe clay not

further manufactured than ground free free free free
29525-1 China clay free free 25 free

28100-1  Firebrick containing not less than 90 per
cent silica; magnesite firebrick or
chrome firebrick; other firebrick
valued at not less than $100 per 1,000,
rectangular shaped, not to exceed
125 cubic inches for use in kiln repair
or other equipment of a manufactur-
ing establishment, free free free free

28105-1 Firebrick, nop, of a class or kind not
made in Canada, for use in
construction or rapir of a furnace, kiln,

etc. free free 15 free
28110-1 Firebrick, nop! 5 10 22% 5
28200-1 Building brick and paving brick 10 10 22 6Ya
28205-1 Manufactures of clay or cement, nop 12% 12% 22% 8

28210-1 Saggars, hillers, bats and plate setters,

when used in the manufacture of

ceramic products free free free free
28300-1 Drain tiles, not glazed free 17% 20 free
28400-1 Drain pipes, sewer pipes and

earthenware fillings therefor; chimney

linings or vents, chimney tops and

inverted blocks, glazed or unglazed,

nop 15 20 35 13
28405-1 Earthenware tiles, for roofing purposes free 17% 35 free
28415-1 Earthenware tiles, nop 12 20 35 12V,
28500-1 Tiles or blocks of earthenware or of stone

prepared for mosaic flooring 15 20 30 13
28600-1 Earthenware and stoneware, viz., demi-

johns, churns and crocks, nop 20 20 35 13

28700-1 All tableware of china, porcelain,
semiporcelain or white granite,
excluding earthenware articles { Nov.

19/74 to June 30/76) f{ree 15 35 free
28705-1 Articles of chinaware, for mounting by
silverware manufacturers 12% 17% 22% 1%

28710-1 Undecorated tableware of china,
porcelain, semi-porcelain for use in the
manufacture of decorated tableware free 10 35 free
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Tariffs {(concl’d)

Canada

Item No.

28800-1

28805-1
28810-1

28900-1

1975 Clays and Clay Producis

Most
British Favoured General
Preferential Nation General Preferential
(%) (%) (%) (%)

Stoneware and Rockingham ware and

earthenware, nop 17% 20 35 13
Chemical stoneware free 10 35 free
Hand forms of porcelain for manufacture

of rubber gloves free free 35 free
Baths, bathtubs, basins, closets, closet

seats and covers, closet tanks,

lavatories, urinals, sinks and laundry

tubs of earthenware, stone, or cement,

clay or other material, nop (from Nov.

19/74 1o June 30/76) 12% 15 35 12%

United States

521.51
521.41
521.54

521.81
521.84

521.61
521.71

521.74

521.87

Fuller’s earth, not beneficiated

China Clay or kaolin

Fuller’s earth, wholly or partly
beneficiated

Other clays, not beneficiated

Other clays, whollly or partly
beneficiated

Bentonite

Common blue clay and other ball clays
not beneficiated

Common blue clay and other ball clays,
wholly or partly beneficiated

Clays artificially activated with acid or
other material

(¢ per long ton)
25
33

50
free

50
40

42
85

0.05¢ perlb + 6%

Sources: The Customs Tariff and Amendments, Department of National Revenue, Ottawa. Tariff Schedules of the United States,
Annotated (1976) T.C. Publication 749.
INot otherwise provided for.

Note: In addition to the above tariffs various duties are in existence on manufactured clay products, viz., brick poltery, artware, €ic.
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Coal and Coke

MICHAEL K. McMULLEN

The Canadian coal industry experienced a very good
year in 1975 as production increased and markets
remained buoyant throughout most of the year. Most
mines operated at capacity and were relatively free of
labour difficulties that hampered production in some
mines in 1974. Additional capacity came on stream
during the year, notably in Nova Scotia where the Cape
Breton Development Corporation (Devco) doubled pro-
duction at its new Lingan mine and in western Canada
where Fording Coal Limited, British Columbia and
Forestburg Collieries Limited, Alberta increased pro-
duction significantly.

Total coal production in 1975 was 27.8 million tons*,
an increase of some 4.4 million tons or 19 per cent over
1974. Bituminous coal production accounted for the
bulk of this increase, which at 3.4 million tons, raised
total bituminous coal output to 17.4 million tons. Large
tonnage increases in British Columbia and Alberta
were the principal factors. Subbituminous coal output
rose by 17 per cent to 6.6 million tons, while lignite
production increased marginally from 3.8 million tons
to 3.9 million tons. Exports, which increased by 1
million tons to 12.9 million tons in 1975, accounted for
roughly 46 per cent of total production in Canada, but
nearly three quarters of total bituminous coal produc-
tion. Shipments to Japan amounted to nearly 11.9
million tons. Imports were up to 16.8 million tons as
consumers rebuilt stocks run down by supplier prob-
lems and a coal miners’ strike in the United States in
1974. Of the coal consumed in Canada, about 18.2
million tons were used to generate electricity in thermal
power stations, and 8.2 million tons of coking coal were
carbonized to make 5.8 million tons of coke. Lesser
amounts of coal were consumed by industrial users,
principally cement and pulp and paper manufacturers,
and by commercial users.

The average value of all types of coal in Canada rose
from $12.92 a ton in 1974 to $21.21 a ton in 1975, an
increase of approximately 64 per cent. The largest
increase was for bituminous coal which increased from
$19.53 a ton to $31.68 a ton. This increase was due
mainly to significantly higher prices paid for coking coal

* The short ton of 2,000 pounds is used throughout unless
otherwise stated.

under long-term contract. The average value of produc-
tion for subbituminous coal and lignite increased to
$4.72 a ton and $2.37 a ton, or by 27 per cent and 10 per
cent respectively. These increases mainly reflected
higher costs of production since most subbituminous
coal and lignite production is related to integrated
mine-mouth power generation operations.

Internationally, during 1975 most industrialized
countries experienced downturns in economic activity
that affected the demand for both coking coal and
thermal coal through reduced demand for steel and
reduced industrial need for electric power. This became
evident in Canada towards the latter part of the year.
Prices increased during the early part of the year,
reflecting both the tight-market conditions of 1974 and
increased costs. By mid-1975, however, spot prices had
fallen sharply as stocks of coal and coke were being
built up, and by year-end the situation had not im-
proved. Nevertheless, prices on long-term contracts
and for top-quality coals remained firm.

The potential for new markets for Canadian coals
remained high throughout much of the year, par-
ticularly for increased exports and for the movement of
western Canadian coal into central Canada. However,
uncertainties of government policies, mainly relating to
coal mine development, royalties, infrastructure and
future domestic requirements, were having a dampen-
ing effect on the expansion of the industry.

Foreign consumers continued to show interest in
western Canadian coking coal deposits, with Japanese,
West German, Dutch and Italian interests taking equity
partnerships in potential producing properties in British
Columbia. The beginning of major shipments to central
Canada markets from the west appeared to be launched
as Ontario Hydro signed a contract with Luscar Sterco
Ltd. of Alberta for a long-term supply of steam coal
from a new mine near Hinton. However, the project
was being delayed pending Government of Alberta
approval of the mine.

Studies to improve coal transportation to central
Canada and for export were under way during 1975.
Neptune Terminals Ltd., a subsidiary of Federal Indus-
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tries Ltd., began an evaluation program of the Prince
Rupert, B.C. area as a suitable site for a new marine
bulk terminal. Another subsidiary, Thunder Bay Ter-
minals Ltd., was also prepared to start construction of a
similar terminal at Thunder Bay, Ontario, but construc-
tion has been delayed until Ontario Hydro, expected to
be the major customer, can be assured that it will have
coal to move and can guarantee an appropriate annual
throughput.

During 1975 it was announced that two more
western Canada coal operators had become licensees of

the hydraulic mining technology being marketed in
Canada by Kaiser Resources Ltd. on behalf of itself and
its partners, Mitsui Mining Co. Ltd. of Japan and vjo
Licensintorg of the Soviet Union, Denison Mines Lim-
ited is assessing the potential for hydraulic mining at its
Quintette property in northeastern British Columbia.
Coleman Collieries Limited will be testing hydraulic
mining at its Tent Mountain area in southwestern
Alberta. Fording Coal Limited became a licensee in late
1974. Because of the nature of the coal seams in the
mountain area and the success of Kaiser’s hydraulic

Table 1. Canada, coal production! by types, provinces and territories, 1974-1975

19747 1975°
(short tons) ® (short tons) ®
Bituminous
Nova Scotia 1,410,043 24,524,000 1,825,639 46,974,000
New Brunswick 415,048 5,387,000 461,320 7,279,000
Alberta 3,651,288" 90,156,000 4,516,207 165,248,000
British Columbia 8,532,319 153,567,000 10,560,346 330,655,000
Total 14,008,698 273,634,000 17,363,512 550,156,000
Subbituminous
Alberta 5,594,869 20,875,000 6,568,076 31,001,000
Lignite
Saskatchewan 3,842,140 8,317,000 3,911,645 9,282,000
All types, Canada total 23,445,707 302,826,000 27,843,233 590,439,000

Source: Statistics Canada.

1Production represents clean coal output, plus raw coal sales from the mine, where there is a preparation plant at the mine, plus raw

coal shipments where there is no preparation plant at the mine.

P Preliminary; " Revised.

Table 2. Canada, coal production, imports, exports and consumption, 1965-1975

Domestic
Production Imports! Exports Consumption

1965 11,500,069 16,595,393 1,225,994 25,835,511
1966 11,179,873 16,436,755 1,228,820 25,290,069
1967 11,141,334 16,114,190 1,338,353 24,986,330
1968 10,989,007 17,046,745 1,447,012 27,317,782
1969 10,671,879 17,347,404 1,377,872 26,455,330
1970 16,604,164 18,863,779 4,391,572 29,512,533
1971 18,432,199 18,136,181 7,733,715 28,249 835
1972 20,709,316 19,264,890 8,513,403 28,393,096
1973 22,567,349 16,347,840 12,023,700 27,415,021
1974 23,445,707 13,647,846 11,876,419 27,386,605
1975° 27,843,233 16,815,628 12,891,151 .

Source: Statistics Canada.
! Coal imports for consumption.
?Preliminary; .. Not available.
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mine, the hydraulic mining technique holds great
promise of being widely used in this area.

During the year the governments of each of the
three coal-producing provinces in western Canada;
British Columbia, Alberta and Saskatchewan, con-
tinued studies relating to the development of new coal
policies. New legislation is expected to be introduced in
1976 in all three provinces.

Outlook

Production of all types of coal in Canada in 1976 is
expected to reach about 29.5 million tons, an increase of
about six per cent over 1975. The bulk of the increase
will be subbituminous production for power generation
in Alberta and bituminous output in Nova Scotia. It is
estimated that about 13 million tons will be exported,
primarily to Japan, for metallurgical use. Imports are
expected to be roughly the same as in 1975.

In the period from 1975 to 1980 the growth in coal
production is expected to relate mainly to new coalfired
power stations scheduled to come on stream in Alberta
and Saskatchewan to burn subbituminous coal and
lignite respectively. Major new coal projects presently
under assessment, particularly for coking coal, are not
expected to have a large impact on production until
after 1980. New governmental coal policies, availability
of skilled labour, capital requirements and improved
transportation services will be major factors affecting
future coal development. Coal production is expected
to increase to approximately 40 million tons in 1980
and, under appropriate conditions, could be more than
double that in 1985.

Production and mine developments

British Columbia. All provincial production comes
from the southeastern part of the province. Although
there are a number of coal basins in the region, two are
prominent. The first is the Crowsnest coal basin to the
west of the Crowsnest Pass where Kaiser Resources
Ltd. operates. The second is the upper Elk River basin
to the north of Fernie where Fording Coal Limited
carries out production. These basins have large medi-
um-to-low volatile bituminous coal resources, charac-
terized by thick coal seams that occur within faulted
and disturbed lower Cretaceous rocks. A smaller Cor-
bin basin to the east of Fernie is where Byron Creek
Collieries Limited carries out operations. South of
Fernie a number of isolated deposits occur in the
Flathead River area. Other coal basins are found
elsewhere in the province, including the northeast in
the Sukunka River — Peace River region where low-to-
medium volatile bituminous coal occurs, and in the
south-central area near Hat Creek where lignite is
found.

Kaiser Resources Ltd. produced about 6.2 million
tons of clean coking coal from its Harmer Ridge surface
mine and underground hydraulic and room-and-pillar
mines located near Sparwood. In addition, 800,000 tons
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of oxidized coal were produced. The bulk of production,
approximately 4.9 million long tons, was exported to
Japan. This tonnage exceeded Kaiser’s basic contract
with the Japanese which called for 4.5 million long tons
annually. Spot shipments of both coking coal and non-
coking coal were made to other countries, and ship-
ments of some 200,000 tons of coking coal were made
to Dominion Foundries and Steel Limited (Dofasco)
and The Steel Company of Canada, Limited (Stelco) in
Hamilton.

As a result of a successful program undertaken in
1974-75 to expand the capacity of its surface mining
operation, Kaiser agreed to increase its basic Japanese
contract by 100,000 long tons to an annual total of 4.6
million tons to be effective in the 1975-76 contract year.
Later in 1975 it was announced that this level would be
increased to 4.75 million long tons annually, starting
April 1, 1976. A new export contract was also negoti-
ated during the year between Kaiser and Sumitomo
Metal Industries Ltd. of Japan for 100,000 long tons a
year of oxidized coal on a ten-year annual renewable
basis beginning in late 1975.

Kaiser Coal Canada, Ltd., a joint venture company
formed by Kaiser, Mitsubishi Corporation and Mitsui
Mining Co. Ltd. of Japan, continued its feasibility study
into the development of a new hydraulic mine in the
Hosmer-Wheeler area about five miles south of Kai-
ser’s present mining operations. This program is ex-
pected to be completed during 1976.

Fording Coal Limited produced coking coal from a
multi-seam surface operation some 35 miles north of
Sparwood near Elkford in the Fording River valley.
Additional equipment and modifications to its overall
mining plan enabled Fording to increase output from
about 2.2 million tons in 1974 to 3.2 million tons in
1975. Virtually all production was shipped to Japan
under a long-term contract which calls for three million
long tons annually. In an effort to improve its overall
yield of clean coal the company began a major revision
to its preparation plant in October, with completion
scheduled for early 1977. Fording also began investiga-
tive work on the potential for a hydraulic mine in the
highest seam of its Eagle Mountain property. Assess-
ment of the project will continue during 1976.

Byron Creek Collieries Limited produced approx-
imately 350,000 tons in 1975 from its surface mining
operations in the Crowsnest Pass area near Corbin.
Some 200,000 tons were shipped to Ontario Hydro and
most of the balance was sent to Hudson Bay Mining
and Smelting Co., Limited at Flin Flon, Manitoba.
Towards the end of the year it was announced that
Byron Creek had signed a 13-year contract to export
non-coking coal to Sumitomo Metal Industries Ltd. of
Japan. Initially, 100,000 long tons will be shipped in
each of the first three years, with the tonnage to be
increased to 250,000-300,000 long tons per year for the
balance of the contract. The first shipment was sent
before the end of 1975.
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In addition to the projects of the producing com-
panies, several other projects were in various stages of
development in British Columbia during 1975. In the
northeastern portion of the province, in the Peace
River area, Brascan Resources Limited continued to
conduct marketing studies and consider mining alter-
natives for its Sukunka coking coal property some 70
miles south of Chetwynd, held under option from
Brameda Resources Limited. Brameda gave Brascan a
one-year extension, from June 30, 1975, to its option to
purchase a larger interest in the property in return for
monthly payments. Nearby, Brameda and Teck Corpo-
ration Limited conducted investigative work on the
Bull Moose property.

In the Pine Pass region, Pine Pass Development
Ltd. carried out exploration on coal leases optioned
from Pan Ocean Oil Ltd., Utah Mines Ltd., a subsidiary
of Utah International Inc. continued with exploration
and development work on its large Carbon Creek
project near Williston Lake. Farther south in the
Quintette area, Denison Mines Limited and its par-
tners; Alco Standard Corporation, Mitsui Mining Co.,
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Ltd. and Tokyo Boeki Ltd., through their joint venture
company Quintette Coal Limited, continued investiga-
tions on their large coking coal property. Both surface
and underground production are being contemplated.
Final evaluation of the project is expected during 1976.
In the Crowsnest Pass region, Scurry-Rainbow Qil
Limited and Elco Mining Limited began a new feasi-
bility study on their Elk River multi-seam coking coal
property. In mid-1975, Elco, a consortium of West
German, Dutch and Italian steel interests, purchased
the 50 per cent interest in this property formerly held
by Emkay Canada Natural Resources Ltd. In the same
region some development work was carried on by
Crows Nest Industries Limited on its Line Creek
coking coal property. In January 1976 it was announced
that Crows Nest and Mitsui & Co. Ltd. of Japan had
reached agreement whereby Mitsui would undertake a
feasibility study on the Line Creek property for comple-
tion in 1977. If Mitsui elects to participate in the
development at that time, a joint company will be
formed, to be owned 51 per cent by Crows Nest and 49

per cent by Mitsui.
(rext continued on page 140)




Table 3. Principal coal producers in 1975

1975 Coal and Coke

Estimated
1975
Raw Coal Coal Chief
Company and Mine Location Production Rank Markets Remarks
(short tons)
Nova Scotia
1. Cape Breton Development
Corporation (DEVCO)
Lingan Mine, Lingan 1,107,000 Hvb A Power generation Underground
No. 26 Colliery, Glace Bay 461,000 Hvb A Metallurgical, Underground
Industrial,
Domestic
Princess Colliery, Sydney Mines 71,000 Hvb A Power generation, Underground
Industrial,
Residential
Bardswich and McNeil Pits, Point 181,000 Hvb A Power generation Surface
Aconi
Prince Mine, Point Aconi 53,000 Hvb A Power generation Pre-production,
underground mine
development
2.  Evans Coal Mines Limited, St. 18,000 HvbB Power generation, Underground
Rose Residential
3. Drummond Coal Company 17,000 Mvb  Power generation Underground
Limited, Drummond, Westville & Hvb
A
3. Thorburn Mining Limited, 34,000 Hvb Power generation  Coal recovered from
Stellarton waste heaps
4. River Hebert Coal Company 33,000 HvbA Powergeneration Underground
Limited, River Hebert
New Brunswick
5. N.B. Coal Limited, Minto, 502,000 Hvb A Power generation, Surface, operates at 6
Chipman areas Paper mills locations
Saskatchewan
6. Manitoba and Saskatchewan Coal 438000 Lig A Power generation, Surface
Company (Limited), Bienfait Mine, Industrial
Bienfait
Boundary Dam Mine, Estevan 1,623,000 Lig A Power generation Surface
6. Manalta Coal Ltd. Klimax Mine, 800000 Lig A Power generation, Surface
Estevan Industrial
6. Utility Coals Ltd. c/o Manalta 1,052,000 Lig A Power generation Surface

Coal Ltd., Utility Mine, Estevan
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Table 3. (cont’d)

Estimated
1975
Raw Coal Coal Chief
Company and Mine Location Production Rank Markets Remarks
Alberta
Subbituminous mines
7. Century Coals Limited, Atlas Mine, 37,000 SubB Domestic, Power Underground
East Coulee generation
Manaita Coal Ltd. Roselyn Mine, 246,000 SubC Power generation, Surface
Sheerness Domestic
8. Manalta Coal Ltd., Vesta Mine, 570,000 SubC Power generation, Surface
Halkirk Domestic,
Industrial
8. Forestburg Collieries Limited 1,105,000 SubC Power Generation, Surface
Diplomat Mine, Forestburg Domestic,
Industrial
9. Manalta Coal Ltd., Whitewood 2,508,000 Sub A Powergeneration  Surface
Mine, Wabamun &B
Highvale Mine, Sundance 2,033,000 Sub B Powergeneration Surface
Bituminous mines
10. Coleman Collieries Limited 222000 Mvb  Japan for coke- Underground
Vicary Creek Mine, Coleman making
Tent Mountain Mine, Coleman 1,063,000 Mvb  Japan for coke- Surface
making
11. The Canmore Mines, Limited 181,000 An& Japan for coke- Underground and Surface
Canmore 26,000 Lvb making
12. Cardinal River Coals Ltd. 2222000 Mvb  Japan for coke- Surface
Cardinal River Mine, Luscar making
13. McIntyre Mines Limited, Smoky 2,037,000+ Lvb Japan for coke- Surface and Underground
River Mines, Grande Cache 879,000 Lvb making
British Columbia
14. Kaiser Resources Ltd. Michel 1,200,000 Mvb  Japan for coke- Underground (hydraulic
Colliery, Natal making mining, room-and-
pillar)
Harmer Ridge, Sparwood 7,269,000 Mvb  Japan for coke- Surface
making
14. Fording Coal Limited Fording 4,800,000 Mvb  Japan for coke- Surface
Mine, Fording Valley making
Byron Creek Collieries Limited, 373,000 Mvb Ontario for power  Surface

Corbin
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Table 3. (conc!’d)

Estimated
1975
Raw Coal Coal Chief
Company and Mine Location Production Rank Markets Remarks
Yukon
15. Cyprus Anvil Mining Corporation 17,000 HvbB Anvillead-zinc Underground and Surface
Tantalus Butte Coal Mine, 9,600 HvbB mine for heating
Carmacks and concentrate

drying

Source: Data supplied to the Mineral Development Sector by companies.

An — Semi-anthracite; Lvb — Low volatile bituminous; Mvb — Medium volatile bituminous; sub — Subbituminous; Lig —
Lignite; Hvb — High volatile bituminous.

* Surface production.

Table 4. Canada, raw coal production by rank, province, type of mining and average
output per man day, 19757

Production Average output per man-day’®
Underground Surface Underground Surface
(short tons)
Bituminous
Nova Scotia 1,882,857 100,991 35 41.5
New Brunswick - 461,320 — 85
Alberta 1,290,716 5,442,106 11.0 27.0
British Columbia 1,241,660 13,002,151 16.0 36.0
Subbituminous
Alberta 47,021 6,521,055 11.0 117.5
Lignite
Saskatchewan - 3,911,645 — 89.0
Canada 19757 4,462,254 29,439,268 9.5 59.0
1974 4,007,419 23,205,817 11.5 51.5
Total, all mines
1975¢ 33,901,522 52.6
1974 27,213,236 44.6

Sources: Statistics Canada and Department of Energy, Mines and Resources.

1Mine production and related employment only, excludes preparation plant workers, executive administrative, sales and office
employees. Man-day refers to approximately an eight-hour man-shift.

P Preliminary; € Estimated; — Nil.
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In the Flathead River valley north of the British
Columbia-Montana border, Rio Algom Limited
earned a 60 per cent interest in the Sage Creek coking
coal project by completing its option agreement with
Pan Ocean Oil Ltd. Feasibility studies for a three-
million-ton surface mining development are expected
to be completed during 1976.

British Columbia Hydro and Power Authority (B.C.
Hydro) began a major program to assess the lignite
holdings in the Hat Creek area near Ashcroft during
1975. A major lignite-fired power station development
is being considered for this site for initial operation
proposed for the mid-1980s.

Alberta. Most of Alberta’s coal resources are bi-
tuminous and subbituminous, but coal of all types from
lignite to anthracite occurs in the province. Bituminous
coal, much of which is of good coking quality, is located
in the foothills and mountain belts, whereas sub-
bituminous coal is found in the Plains region. Alberta is
Canada’s leading coal-producing province and has the
largest number of coal mines.

Four companies produced coking coal in Alberta
during the year. At Grande Cache, Mclntyre Mines
Limited produced approximately 1.9 million tons of
coking coal from one surface and one underground

mine. The bulk of production came from the No. 9
surface mine which came into production in 1974. At
the No. 2 underground mine, the No. 11 seam was
brought into production during the year. Production
from this seam will replace production from the No. 2
seam which will be exhausted in mid-1976. Mclntyre
shipped 1.5 million long tons of clean coal to Japan-
during the year under terms of a three-year contract
that expires in 1978. In addition, the company shipped
200,000 tons to Stelco in Hamilton, Ontario, and 150,
000 tons to the Sydney Steel Corporation (Sysco) in
Sydney, Nova Scotia. For 1976, MclIntyre has an-
nounced one-year contracts with Stelco for 100,000
tons, Dofasco for 50,000 tons and Sysco for 40,000 tons,
beginning April 1, 1976.

Cardinal River Coals Limited produced 1.5 million
tons of clean coking coal in 1975 at its Luscar mine, up
from approximately 800,000 tons in 1974 when Cardi-
nal experienced a five-month coal miners’ strike. Car-
dinal’s long-term contract with the Japanese calls for
1.5 million long tons annually. A trial shipment of
coking coal was also sent to Dofasco in Hamilton.

In the Crowsnest Pass area of Alberta, Coleman
Collieries Limited continued to operate its Vicary
Creek underground mine as well as two open-pit mines
at Tent Mountain. The present underground operation

COAL'S ROUTE TO CONSUMPTION

MINERAL DEVELOPMENT SECTOR
DEPARTMENT OF ENERGY, MINES AND RESOURCES
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is to be phased out over the next three years. All the
output of 850,000 tons of clean coking coal in 1975 was
sold to the Japanese. Agreement was reached with the
Japanese to supply an increasing tonnage in 1976 and
1977, to reach 900,000 tons in 1977. As a result of
further extensive drilling and the driving of an adit,
substantial reserves were proven up in the Tent Moun-
tain area. The potential for hydraulic mining is to be
determined on part of these reserves.

In 1975 The Canmore Mines, Limited of Canmore
produced 185,000 tons of semi-anthracite coal, and
exported some 169,000 tons to Japan under a long-term
contract that expires in 1977. Although there are
promising markets in Quebec for Canmore’s semi-
anthracite, recent rail freight rate increases make the
possibility of achieving these markets difficult.

Exploration and development was restricted in
Alberta during 1975 because of Alberta’s moratorium
on the development of new coal mines, although a large
number of applications had been made to carry out
work. In mid-year the moratorium was eased slightly as
the Government of Alberta announced a multiple land-
use program for the eastern slopes of the Rocky
Mountains that also included the granting of eight
permits to companies to carry out regulated stages of
coal exploration and test work. These included two
sampling permits, one to Luscar Sterco Ltd. to ship
40,000 tons of high-Btu steam coal to Ontario Hydro,
and the other to Consolidation Coal Company of
Canada to ship 17,000 tons of coking coal to a foreign
customer. Companies granted exploration permits in-
cluded Brascan Resources Limited and Shell Canada
Limited, both in the Ram River area; Manalta Coal
Ltd. at Gregg River, Luscar Lid. at Coal Valley and
MclIntyre Mines near Grande Cache. No permits were
granted for commercial projects. The new land-use
policy envisages that 70 per cent of the eastern slopes
will be left in their present undeveloped state.

In late September, Luscar Sterco Ltd. received
Alberta Energy Resources Conservation Board
(AERCB) approval to develop an open-pit bituminous
steam coal mine at Coal Valley with a design capacity of
2.56 million tons of clean coal annually. The bulk of the
output from the proposed mine is under contract to
Ontario Hydro. However, approval is also required
from the Alberta cabinet before the project can pro-
ceed. By year-end, approval for this project and Man-
alta Coal Ltd.’s Gregg River project, pending since
1974, had not been given. It has been indicated that no
decisions on production permits will be made until the
Government of Alberta announces its policy on coal,
now expected in mid-1976.

In the plains region of Alberta, established sub-
bituminous coal mines continued to be expanded; the
main emphasis being on production for local power
station use. The bulk of this coal is used at Calgary
Power Ltd.’s Wabamun and Sundance power stations
at Lake Wabamun, west of Edmonton, and at Alberta
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Power Limited’s Battle River station in the Forestburg
area.

In the Lake Wabamun area, Manalta Coal Ltd.
produced approximately 2.5 million tons at Calgary
Power’s Whitewood mine and 2.0 million tons at
Calgary Power’s Highvale mine. With added capacity
coming on line at the Sundance power station, coal
production at the Highvale mine is expected to double
in 1976. During 1975 Calgary Power received approval
to add another 375-megawatt (mW) unit at Sundance.
With completion of this unit in 1980 total station
capacity will be 2,100 mW, which will require some
seven to eight million tons of coal annually.

In the Forestburg-Halkirk region, Forestburg Colli-
eries Limited and Manalta Coal Ltd. each operate
surface mines that supply coal to Alberta Power’s Battle
River station. Coal requirements at Battle River will
increase in 1976 with the first full year’s operation of
the 150-mW unit that came on stream in late 1975. A
375-mW addition is planned for the latter part of 1980.
Manalta’s Vesta mine produced 520,000 tons and For-
estburg’s Diplomat mine 1,125,000 tons. A portion of
Forestburg’s production in 1975 went to Stelco’s new
iron ore direct reduction operation in Northern Ontario
that started up in mid-1975.

At Sheerness, Manalta Coal’s Roselyn mine sub-
stantially increased production to some 246,000 tons as
increased deliveries were made to the Saskatchewan
Power Corporation’s generating station at Saskatoon.

Saskatchewan. Coal production, all lignite, came
from four surface mines in the Estevan-Bienfait region
of southeastern Saskatchewan. Most production was
sold to Saskatchewan Power Corporation (SPC) for use
in its nearby power stations. The other important
lignite market is in Manitoba where shipments are
made to The Manitoba Hydro-Electric Board (Manitoba
Hydro) for power station use. Smaller sales are made to
industrial consumers both within and outside
Saskatchewan as well as to local consumers. An addi-
tional market is indicated in Ontario where Ontario
Hydro plans to use lignite from the Bienfait area to fuel
its two 150 mW lignite fired units being built at
Thunder Bay.

Lignite production in 1975 totalled about 3.9 million
tons, up about 70,000 tons from 1974. At Estevan, the
Manitoba and Saskatchewan Coal Company (Limited)
produced some 1.6 million tons of lignite from its
Boundary Dam mine and Utility Coals Ltd. produced
about 1.1 million tons. Both mines are captive suppliers
to the nearby Saskatchewan Power Corporation’s
Boundary Dam power station. With the addition of a
300-mW unit in 1977, coal requirements for the station
will rise nearly 50 per cent to 4.5 million tons annually.
The Klimax mine of Manalta Coal Ltd. produced
771,000 tons. At Bienfait the Bienfait Mine of Manitoba
and Saskatchewan Coal Company (Limited) produced
430,000 tons.
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A small surface mine located a few miles to the east
of the Boundary Dam station will be brought into
production by SPC in late 1976 to produce some 350,000
tons annually.

To the west of Estevan in the Willow Bunch area, a
new coal mining centre will be established to provide
lignite for a new lignite-fired power station to be built
by SPC on the East Poplar River near Coronach. Initial
requirements for the first unit of 300 mW will be
approximately 1.5 million tons a year.

New Brunswick. The provincial Crown company,
N.B. Coal Limited, which is the only producer of coal in
New Brunswick, expanded output by about 11 per cent
to 461,000 tons in 1975 from its surface mining opera-
tions in the Minto coalfield. Most of the high-volatile
bituminous coal was sold to the New Brunswick Elec-
tric Power Commission for use in its Grand Lake
power station; with most of the balance being sold to
pulp and paper companies.

Since New Brunswick is presently dependent to a
great extent on imported oil, renewed interest is being
shown in the province’s coal resources. During 1975,
Lynx-Canada Explorations Limited and partners car-
ried on a drilling program concentrated in the

Beersville and Lake Stream areas in Kent County. A
joint Government of Canada — Government of New
Brunswick three-year coal inventory program is ex-
pected to get under way in 1976 to systematically
evaluate coal resources in the province. The main
market for any new reserves is expected to be power
station use.

Nova Scotia. Nova Scotia’s production of coal, which
comes largely from the three underground mines of the
Cape Breton Development Corporation (Devco) in the
Sydney coalfield, increased to 1.8 million tons during
1975 from 1.4 million tons in 1974. This occurred even
though Devco experienced a major underground fire at
its No. 26 mine at Glace Bay that closed the mine for
five weeks from mid-June to the latter part of July and
affected production for the rest of the year. The section
of the mine where the fire occurred was permanently
sealed late in the year. Devco has accelerated develop-
ment work at this mine and expects to add two
longwalls, to bring the total to three longwalls. Full
capacity of approximately 1.4 million tons annually is
expected by late 1976. Devco also added a second
longwall in its new mine at Lingan during 1975. Lingan
is expected to reach an annual capacity of 1.8 million
tons in early 1976 with the addition of a third longwall.

Table 5. Producers’ disposition of Canadian coall, 1975

Originating Province

British
Nova New Columbia
Destination Scotia Brunswick Saskatchewan Alberta and Yukon Canada
(short tons)

Railways in Canada 38 - 70,242 40 - 70,320
Newfoundland 1,123 — — - - 1,123
Prince Edward Island 12,968 — — — - 12,968
Nova Scotia 1,132,514 4,771 — 81,925 - 1,219,216
New Brunswick 23,734 279,983 - - - 303,717
Quebec 81,212 156,306 - 1,517 - 239,035
Ontario 159,310 - 44,457 326,947 450,560 981,274
Manitoba - - 537,514 65,510 30,035 633,059
Saskatchewan — - 3,254,603 749,176 - 4,003,779
Alberta — - - 5,905,279 - 5,905,279
British Columbia - — — 17,137 328,854 345,991

Total Canada 1,410,899 441,066 3,906,816 7,147,531 809,449 13,715,761
United States - 1,394 4,982 63,525 3,171 73,072
Japan - - - 3,900,468 8,513,123 12,413,591
Other 377,078 - - 39,436 529,244 945,758

Total Shipments 1,787,977 442,460 3911,798 11,150,960 9,854,987 27,148,182

Source: Statistics Canada.
1Saleable coal (raw coal, clean coal and middling sales). — Nil.
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Table 6. Canada, exports and imports of coal, 1974-75/

1974 1975°
(short tons) ® (short tons) ®
Exports :
Japan 10,993,226 229,880,000 11,865,998 455,001,000
United Kingdom 43,797 1,358,000 356,013 10,157,000
France 53,480 1,045,000 294,829 4,624,000
Denmark 109,039 1,653,000 150,521 2,519,000
Chile 25,760 357,000 - -
Italy 53,698 1,193,000 - -
United States 396,309 11,992,000 122,310 3,582,000
West Germany 165,484 3,584,000 100,962 1,989,000
South Korea 34,646 612,000 - -
Ste. Pierre-Miquelon 980 33,000 518 28,000
Total 11,876,419 251,707,000 12,891,151 477,900,000
Imports (for consumption)
Anthracite
United Kingdom - - 3,580 192,000
United States 235,276 5,052,000 318,306 15,242,000
Total Anthracite 235,276 5,052,000 321,886 15,434,000
Bituminous
France — — 3 3,000
Poland - - 33,690 1,997,000
United States 13,410,293 296,844,000 16,460,049 557,382,000
United Kingdom 2,277 110,000 — -
Total Bituminous 13,412,570 296,954,000 16,493,742 559,382,000
Total Imports 13,647,846 302,006,000 16,815,628 574,816,000
Source: Statistics Canada.
P Preliminary;, — Nil
Devco announced in early 1975 that it would de- The Government of Canada — Government of

velop a new underground room-and-pillar coal mine at
Point Aconi. Production is expected to begin in late
1976 at a rated capacity of 600,000 tons annually. To be
known as the Prince Mine, it will replace the Princess
Colliery which is to be closed officially in 1976, after 100
years of production. With all this additional capacity
available, Devco expects to produce about three million
tons of coal from its mines in 1976.

Although Devco’s main markets are in Nova Scotia
for power generation and coke making, export ship-
ments were made to the United Kingdom and other
European countries in 1975. In addition, small ship-
ments were made to Ontario Hydro. It was announced
in November that a five-year contract had been signed
with Stelco for delivery of 500,000 tons of coking coal
annually. Deliveries will commence with operation of
Devco’s new preparation plant which is scheduled for
completion in late 1976.

Nova Scotia coal inventory program continued the
drilling schedule that began in 1974. This three-year
coal evaluation program will encompass most of the
major coal bearing areas of the province, particularly in
mainland Nova Scotia. Others active in coal exploration
in 1975 included Cumberiand Mining Associates in the
Springhill area and Biron Bay Mines Ltd. at Mabou on
Cape Breton Island.

Trade and markets

Exports. In 1975 exports of bituminous coal amounted
1o 12.9 million tons, an increase of 8.5 per cent from
11.9 million tons in 1974. The value of these exports
increased sharply to $478 million from $252 million in
1974. Of total exports, about two-thirds originated from
mines in British Columbia, with most of the balance
from Alberta. Export shipments accounted for approx-
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imately 46 per cent of total coal production or nearly
three-quarters of bituminous coal production. Japan
received nearly 11.9 million tons, or 92 per cent of
exports, compared to 11 million tons or 93 per cent in
1974. Since Canada’s coal exports are mainly coking
coal under long-term contracts, Canada’s position in
the international coal trade remained strong even
though the international market softened noticeably
during the latter part of 1975. In the early part of 1975,
Canadian coal export producers and their Japanese
buyers negotiated new coal prices on the basis of
international pricing and abandoned the former vague
basis of cost plus reasonable profit. The average value
of Canadian coking coal exported to Japan in 1975 was
in the order of $50.00 a fong ton, fob Vancouver. This is
approximately a 60 per cent increase over the 1974
price. Exports to countries other than Japan increased
by some 142,000 tons to 1,025,000 tons. Of this total,
shipments of thermal coals to the United Kingdom and
France accounted for over 60 per cent.

If the soft market conditions for coal which were in
evidence for the last half of 1975 continue into 1976,
export levels of Canadian coals for 1976 can be ex-
pected to be lower than 1975. International price levels
can also be expected t0 be subject to downward
pressures.

Imports. Canada imported 16.8 million tons of coal in
1975, an increase of some 3.2 million tons from 1974,
although shipments were down in August and Septem-
ber as a “wildcat” coal miners strike in West Virginia

Table 7. Canada, supply and demand of coal,

affected production at most mines. Larger imports
were due mainly to rebuilding of stocks by Ontario
Hydro and Ontario steelmakers to compensate for
reduced deliveries in 1974. Bituminous coal accounted
for 16.5 million tons, with the rest being anthracite.
With the exception of small shipments from Poland,
France and the United Kingdom all imports were from
the Appalachian region of the eastern United States.
About 8.2 million tons were imported for thermal
power generation use in Ontario, with approximately
8.2 million tons imported for coke-making purposes.
The balance of imports was used for heating and
specialty markets. Imports for 1976 are expected to
remain around the 1975 level.

Thermal power industry

The largest market for coal in Canada is for the
generation of electricity. In 1975 consumption by elec-
tricity plants totalled 18.3 million tons up about 7 per
cent from 17 million tons consumed in 1974. Approx-
imately 10.8 million tons were-domestic coals, mainly
low rank coals consumed in western Canada, and the
remainder was imported United States high-Btu coals
for Ontario. At the end of 1975, total capacity of power
stations in Canada having coal-fired capability stood at
some 11,900 megawatts (mW). New coal-fired capacity
under construction announced, or planned for installa-
tion by 1983, totals some 5,500 mW. In addition major
expansion is planned for the 1983-1987 period, par-
ticularly in the coal-producing provinces of western
Canada.

1964 and 1974~

1964 19747

(short tons)

Supply
Production 11,219.311 23,445,707
Landed imports 14,738,542 13,627,430
Total inventory change —65,008 —2,189,887
Total supply 26,022,861 39,263,024
Demand
Domestic sales
Electric utilities 6,264,520 17,002,441
Mining and
Manufacturing 7,407,873 1,575,109
Coke-making 6,023,035 8,297,279
Sub-total 19,695,428 26,874,829

1964 19747

(short tons)

Demand
Residential 2,627,714 63,659
Railways 283,418 81,266
Ships bunkers 317,780 89,969
Government and
institutional 203,000 55,400
Sub-total 3431912 290,294
Coal mine and local use 790,439 270,100
Unaccounted for coal 813,418 —48,618
Total domestic
demand 24,731,197 27,386,605
Exports 1,291,664 11,876,419
Total demand 26,022,861 39,263,024

Source: Statistics Canada.
? Preliminary
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Ontario Hydro is the largest user of coal in Canada.
In 1975, it burned some 7.5 million tons of bituminous
coal, virtually all imported from the United States. A
total of approximately 8.2 million tons were imported
during the year. At present nearly all Ontario Hydro’s
coal demands are met by long-term supply contracts
with coal companies in West Virginia and Pennsyl-
vania. Consolidation Coal Company and Eastern Asso-
ciated Coal Corp. are the two main suppliers to Ontario
Hydro. During 1975 work continued on the Cumber-
land thermal coal mine project of United States Steel
Corporation being developed in Pennsylvania to supply
Ontario Hydro with 3 million tons annually over a 30-
year period. Initial deliveries from the mine are sched-
uled for late 1977 with shipments of 3 million tons a
year expected in 1980.

Expansion continued at Ontario Hydro’s Nanticoke
power station near Port Dover on Lake Erie as the fifth
500-mW unit came on line during the year. Unit No. 2
which was damaged by fire in mid-1974 came back into
service in December. When completed in late 1977,
Nanticoke will be the largest thermal power station in
Canada, having a total capacity of 4,000 mW and
consuming some 7.5 million tons of bituminous coal
annually at a 60 per cent load factor. At Thunder Bay
two lignite-fired 150-mW units are scheduled to be
added in 1980-81 to the existing 128 mW coal-fired
station. A new, four-unit, 800 mW coal-fired station is
planned at Marmion Lake near Atikokan, scheduled
for service in the 1983-87 period.

During 1975 Ontario Hydro announced that agree-
ment had been reached with Luscar Sterco Ltd. to
purchase high-volatile bituminous coal from a new
mine to be developed at Coal Valley, Alberta. Deliv-
eries will be dependent upon Luscar Sterco receiving a
production permit for the mine.

In Alberta, Calgary Power Ltd. received approval in
1975 for the addition of another 375-mW unit to its
Sundance power station located on the south shore of
Lake Wabamun. This will be the fourth 375-mW unit
and the sixth unit to be installed at Sundance. Units 3
and 4 both 375-mW, are scheduled to be in service
during 1976. With completion of the last unit in 1980
total capacity of the Sundance station will be 2100 mW.
As a base-load operation the station is expected to burn
some 8 million tons of subbituminous coal annually
from the nearby Highvale mine. This will make Sun-
dance the largest single user of coal in Canada. Late in
1975, Calgary Power and Canpac Minerals Limited
submitted applications to the AERCB for approval to
build a coal-fired power station and develop an adjacent
coal mine in the Camrose-Ryley area. Calgary Power
plans to build a power station having six 375-mW units
to come on line between 1982 and 1986 at a cost of $2.6
billion. Canpac proposes to develop a surface mine to
supply a total of 300 million tons of subbituminous coal
to the power station over a period of 35 years.

At Forestburg, Alberta Power Limited brought on
line a 150 mW addition to its Battle River power station
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in December 1975. Total capacity is now 362 mW. A
new 375 mW unit is scheduled for service in 1980-81.
At Grande Cache, Alberta Power’s H.R. Milner coal-
fired station switched permanently during the year to
burning coal byproducts from Mcintyre Mines Ltd.’s
preparation plant. The original plan to use coal mid-
dlings for the station has been abandoned.

In Saskatchewan, Saskatchewan Power Corporation
(SPC) continued construction of a 300-mW unit at its
Boundary Dam power station at Estevan to come on
stream in 1977. Upon completion, total capacity of the
station will be 882 mW which will require some 4.5
million tons of lignite annually. Saskatchewan Power is
developing a 350,000 ton surface mining operation east
of the station for production in late 1976 to complement
the existing coal supply to the station.

In early 1975, SPC was given approval to construct a
lignite-fired power station with an ultimate design
capacity of 1,200 mW on the East Poplar River in the
Coronach-Willow Bunch region of southern
Saskatchewan. The first 300-mW unit is planned for
service in mid-1979 and will burn some 1.5 million tons
of lignite annually. A new lignite mining centre will be
developed in the area to supply this station.

Manitoba Hydro maintains dual-fired power sta-
tions at Brandon and Selkirk. Use of these stations,
which have a combined capacity of 393 mW, is depen-
dent upon available hydro capacity. During 1975 ap-
proximately 350,000 tons of Saskatchewan lignite were
burned.

In New Brunswick, the New Brunswick Electric
Power Commission (NBEPC) operates its Grand Lake
power station on high-volatile bituminous coal mined
from the nearby Minto coalfield. NBEPC also operates
a dual-fired station at Chatham which can burn coal but
is now using only oil because of environmental con-
cerns. At Dalhousie, a new 200-mW dual-fired unit to

Table 8. Provincial coal royalties in

Canada
Effective
Province Date Terms
Nova Scotia 1975 $0.25 a short ton
New Brunswick 1968 $0.14 a short ton
Saskatchewan 1957 $0.05 a short ton
Alberta 1948 $0.10 a short ton
British Columbia 1975 $1.50 a long ton,

metallurgical
grade $0.75a
long ton, thermal
grade
1965 lease: $0.10a
short ton
permit: $0.25 a
short ton

Yukon and Northwest
Territories
1954
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Table 9. Principal coal-fired thermal power stations in Canada, 1975

Total
Station
Capacity
Utilities Station (Kilowatts) Remarks
Nova Scotia
1. Nova Scotia Power Corporation Glace Bay 111,000
2. Nova Scotia Power Corporation Trenton 210,000
3. Nova Scotia Power Corporation Harrison Lake 25,000
New Brunswick
4. New Brunswick Electric Power
Commission Chatham 32,500
5. New Brunswick Electric Power
Commission Grand Lake No. 1 13,750
New Brunswick Electric Power
Commission Grand Lake No. 2 85,000
Ontario
. Ontario Hydro Richard L. Hearn 1,222,500
7. Ontario Hydro Lakeview 2,422,500
8. Ontario Hydro Nanticoke 2,522,500 Three 500 mW units to be added
by 1978.
9. Ontario Hydro J. Clark Keith 271,500 To be shut down in 1976 for up to
30 months
10. Ontario Hydro Lambton 2,022,500
11. Ontario Hydro Thunder Bay 128,300 Two 150 mW lignite fired units to
be added by 1981.
Manitoba
12. Manitoba Hydro Selkirk 155,800
13. Manitoba Hydro Brandon 237,000
Saskatchewan
14. Saskatchewan Power Corporation Estevan 70,000
15. Saskatchewan Power Corporation Boundary Dam 582,000 300 mW addition scheduled for
1977
16. Saskatchewan Power Corporation Queen Elizabeth 232,000
Alberta
17. Alberta Power Limited Drumbheller 15,000
18. Alberta Power Limited Battle River 362,000 One 375 mW addition scheduled
for 1980
19. Calgary Power Ltd. Wabamun 582,000
20. Calgary Power Ltd. Sundance 600,000 Four 375 mW units to be added by
1981
21.  Alberta Power Limited H.R. Milner 150,000 Burns coal preparation plant by-

products.

Source: Statistics Canada.
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Table 10. Coal used by thermal power stations in Canada, by provinces, 1960-1975

Nova New . . Saskat- Total
Scotia Brunswick Ontario Manitoba chewan Alberta Canada
(thousands of short tons)

1960 494 202 118 56 770 206 1,846
1961 504 168 272 116 964 229 2,253
1962 515 121 1,493 111 1,129 356 3,725
1963 534 107 2,807 66 1,054 582 5,150
1964 584 245 3,081 145 1,109 1,101 6,265
1965 698 368 3932 193 1,196 1,335 7,722
1966 881 324 3858 87 1,230 1,499 7,879
1967 835 303 4,889 42 1,471 1,573 9,113
1968 712 264 6,088 197 1,492 2,346 11,099
1969 745 165 7,082 56 1,238 2,621 11,907
1970 604 125 8,483 555 2,170 3,253 15,190
1971 759 299 9,436 492 2,200 4,027 17,213
1972 731 310 8,376 452 2,364 4,534 16,767
1973 645 213 7,292 425 3,093 4932 16,600
1974 668 322 7,409 145 3,199 5,259 17,002
19757 629 273 7,533 356 3,584 5,892 18,267

Source: Statistics Canada.
P Preliminary; — Nil.
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burn coal and oil is under construction and is scheduled
for operation in 1978. On a base load basis this unit
could burn some 300,000 tons of coal annually.

The Nova Scotia Power Corporation (NSPC) oper-
ates three thermal power stations in the province using
high-volatile bituminous coals from Nova Scotia. The
bulk of the coal comes from the mines of the Cape
Breton Development Corporation on Cape Breton Is-
land. During the year NSPC continued to evaluate the
possibility of adding new coal-fired capacity to its
system. The location and size of any such expansion
would be mainly dependent upon adequate supplies of
coal, sufficient for the service life of the station, being
available. In January 1976 NSPC announced that a new
coal-fired station would be built at Lingan on Cape
Breton Island. Initially, a 150-mW unit would be built
for operation in 1979. Ultimate capacity of the station
could be 600 mW. A tentative supply agreement for
this station has been made with Devco for approx-
imately 400,000 tons of coal annually which would be
sufficient to fuel the requirements of the first 150-mW
unit.

Coke industry

Coking coal, when heated in the absence of air, pro-
duces coke, a dull grey, porous mass consisting largely
of carbon. Coke is used mainly in the iron and steel
industry, but also in other metallurgical processes. The
production of coke is the second-largest market for coal
in Canada.

In 1975, some 8.2 million tons of coking coal were
carbonized to produce 5.8 million tons of coke. About
90 per cent of the coking coal used in Canada was
imported from the United States. The three steel
companies in Ontario operate coke oven plants in
Hamilton and Sault Ste. Marie. All have captive United
States mines and long-term contracts. In Sydney, Nova
Scotia, the Sydney Steel Corporation (Sysco) uses a
blend of Nova Scotia, western Canadian and imported
coals to produce coke for its steel mill. The integrated
steelmakers account for over 90 per cent of coke
production in Canada.

Of the approximately 8.2 million tons of coking coal
imported from the United States in 1975, approx-
imately 4.5 million tons or some 55 per cent came from
captive mines. Approximately 4.9 million tons, or 85
per cent of coke produced in Canada, was charged to
blast furnaces for pig iron production. The remainder of
the coke was used by foundries, chemical plants and
nonferrous metal smelters. The market for coke by-
products such as gas, ammonia, tar and light oils is
limited in Canada mainly because of competition from
petroleum-based products. However, the steel com-
panies attempt to use as many coke byproducts as
possible in their operations.

Coke trade usually is small, but large fluctuations,
mainly because of cyclical demand, can occur. In 1975
shipments of some 106,000 tons, valued at $3.6 million,
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were exported to three countries, with the bulk going to
the United States. Imports of coke amounted to about
602,000 tons, valued at $52.1 million, with shipments
coming from the United States and West Germany.

In 1975, an average of 1.41 tons of coking coal was
required to produce a ton of coke in Canada. The coke
rate, the amount of coke consumed per ton of pig iron
produced in blast furnaces, was approximately 1,020
pounds, roughly the same as in 1974. Based on these
two factors it is estimated that, in 1975, about 1,440
pounds (0.72 ton) of coking coal were required per ton
of basic pig iron produced in Canada.

About 95 per cent of the coke produced in Canada is
manufactured in standard slot-type ovens at coke oven
plants in Ontario, Nova Scotia and Quebec. The three
largest are owned and operated by integrated steel
companies; The Algoma Steel Corporation, Limited,
The Steel Company of Canada, Limited, and Dominion
Foundries and Steel, Limited.

The Steel Company of Canada, Limited (Stelco)
imports the bulk of its coking coal from subsidiary and
joint venture mines in the United States for its coke
oven facilities in Hamilton, Ontario. In 1975 some 3.4
million tons of coking coal were charged to coke ovens
to produce some 2.3 million tons of coke.

The new Beckley mine in West Virginia in which
Stelco has a 12.5 per cent equity interest expanded
production in 1975 after initial start-up in 1974. The
mine experienced some production problems due to
adverse geological conditions. At capacity of 1.5 million
tons annually, Stelco’s share of Beckley production is to
be 187,500 tons yearly.

At Stelco’s Griffith iron ore mine in northwestern
Ontario a SL/RN kiln started operation in mid-year.
This direct-reduction process uses Alberta sub-
bituminous coal as the reducing agent in the production
of concentrated metallic iron. Several difficulties were
encountered during the year and the unit processed
only 16,000 tons of iron. Design capacity is 350,000 tons
annually.

Stelco also purchased coking coal during 1974 from
Mcintyre Mines and Kaiser Resources for use in its
blast furnaces in Hamilton. Late in the year it was
announced that Stelco had reached agreement with
Devco in Nova Scotia to purchase 500,000 tons of
coking coal annually for five years commencing in late
1976. Stelco is also investigating equity participation in
western Canada coal properties for medium to long
term development.

The Algoma Steel Corporation, Limited (Algoma) of
Sault Ste. Marie, Ontario produced some 1.4 million
tons of coke in 1974 from 1.9 million tons of coking
coal. During 1975 the new No. 9 coke battery came on
line and rehabilitation of the No. 7 coke battery was
completed. Construction of the No. 10 coke battery has
been temporarily delayed, with completion now sched-
uled for 1979. A new coke oven byproduct piant is
presently under construction.
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Algoma’s Cannelton Industries, Inc. subsidiary,
which operates Algoma’s coal mines in the United
States, produced 2.1 million tons of coking coal in 1975.
Algoma’s new Maple Meadow mine in West Virginia
that came on stream in late 1974 continued to expand
production. Design capacity is 1.25 million tons an-
nually. Starting in 1976, 400,000 tons of annual produc-
tion from this mine are to be sold to Stelco. During the
year Algoma carried out studies on several optioned
coking coal properties in West Virginia.

Dominion Foundries and Steel, Limited’s
(Dofasco’s) coke oven plant at Hamilton produced some
1.3 million tons of coke in 1975. Capacity will be
increased when a new coke oven battery of 35 ovens
capable of producing some 460,000 tons of coke an-
nually comes on stream in 1978. Dofasco’s annual
coking coal requirements are approximately 1.9 million
tons. Coking coal is imported from the United States,
with approximately 1.7 million tons, or some 95 per
cent of Dofasco’s requirements, provided through long-
term agreements and the company’s 9 per cent interest
in ItmannCoal Company of West Virginia. The balance
is supplied by spot market purchases. Approximately
one million tons annually is supplied by the Eastern
Associated Coal Corp. and some 250,000 tons by
Itman. Dofasco is pursuing both ownership interests
and long-term purchase agreements in western Canada
and the United States for future supplies of coking coal.
In 1975, Dofasco tested coal shipments from Kaiser
Resources Ltd. and Cardinal River Coals Ltd.

During 1975 the coke ovens of Sysco in Sydney,
Nova Scotia produced some 430,000 tons of coke from
619,000 tons of coking coal. The bulk of the coal was
supplied from Devco’s No. 26 colliery at Glace Bay.
The remainder of its coal supplies came from Mclntyre
Mines in Alberta, United States suppliers and from
Poland.

The Lasalle Coke Division of Gaz Métropolitain,
inc. in Montreal produces coke mainly for foundry use
from imported United States coals. In 1975, 192,000
tons of coke were produced. During the year Lasalle
tested new coals from both the United States and
Canada. A program of reconstruction and moderniza-
tion of the coke batteries was commenced in 1975.

Kaiser Resources Ltd. produces coke at its plant at
Natal, British Columbia. In 1975, approximately 160 -
000 tons of coke were produced from coal produced at
the nearby Michel Colliery. This coke is sold mainly for
use in nonferrous smelters.

At Bienfait, Saskatchewan, the Manitoba and
Saskatchewan Coal Company (Limited) produced about
27,000 tons of char from lignite during 1975. A large
portion of the char is exported to the United States. A
program to modernize the char facilities commenced in
1975 and is expected to be completed in 1976. The new
plant will utilize many of the lignite char byproducts
which are produced in the carbonization process.

Table 12. Canada, coal coke production and trade, 1974-75

1974 19757
(short tons) (6] (short tons) ®)
Production
Ontario 5,100,000 * 4,995,139 *
Other provinces 900,351 * 822,680 *
Total 6,000,351 * 5,817,819 *
Imports
United States 415,250 21,929,000 560,694 47,311,000
West Germany 80,258 8,007,000 41,671 4,815,000
United Kingdom 65,632 5,594,000 - —
Total 561,140 35,530,000 602,365 52,126,000
Exports
United States 177,976 7,640,000 71,706 2,666,000
West Germany 74,328 1,304,000 — -
Netherlands 18,268 279,000 17,239 532,000
Japan 17,012 231,000 - —
Spain — — 16,996 442,000
Total 287,584 9,454,000 105,911 3,640,000

Source: Statistics Canada.

* Practically all coke production is used by producers in the iron and steel industry and is not given a value.

P Preliminary; — Nil
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1975 Coal and Coke

Table 13. Canada, coke production and trade, 1965-1975

Production Imports Exports

Coal Petroleum Coal Petroleum Coal Petroleum
Year Coke Coke Coke Coke Coke Coke

(short tons)

1965 4,368,791 242,813 569,905 413,047 71,531 17,101
1966 4,426,051 230,119 584,965 499,154 71,952 9,668
1967 4,430,299 227,886 387,049 565,836 65,292 18,641
1968 5,310,762 238,601 255,405 561,407 143,771 5,740
1969 5,002,275 231,679 280,905 703,582 272,997 2,606
1970 5,668,219 207,649 394,953 779,079 273,890 53,289
1971 5,105,792 206,439 646,428 733,890 317,765 12,314
1972 5,154,260 267,167 509,065 612,565 262,877 97
1973 5,919,259 315,845 394,424 702,904 405,558 2,167
1974 6,000,351 302,487 561,140 822,361 287,584 27,492
1975¢ 5,817,819 298,379 602,365 631,136 105,911 178,107

Source: Statistics Canada.
7 Preliminary.

Table 14. World coal production

1970 1971 1972 1973 19747
(thousands of short tons)

North America 622918 574,557 619,698 619,005 630,295
South America 7,777 8,031 8,586 8,194 8,495
Europe 1,782,768 1,897,001 1,791,355 1,822,151 1,810,207
Africa 63,227 67,826 68,066 72,679 75,725
Asia 558,517 556,275 564,121 590,605 614,755
Oceania 83,524 82,132 94,322 96,790 104,079
World

Lignite (estimate) 869,626 881,458 886,837 903,852" 918,117¢

Bituminous and anthracite

(by subtraction) 2,249,105 2,304,364 2,259,311 2,305,572 2,325,439

Total, all types 3,118,731 3,185,822 3,146,148 3,209,424" 3,243,556¢

Source: U.S. Bureau of Mines.
P Preliminary: ¢ Revised; € Estimated.
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Coal stacker-reclaimer in operation at Ontario
Hydro’s generating station near Sarnia
(Photo courtesy Ontario Hydro)



Cobalt

MICHEL A. BOUCHER

Demand for cobalt in 1975 decreased considerably
throughout the world. Mine production also decreased,
because most cobalt production is a byproduct of copper
and nickel mining operations, and during 1975 both
copper and nickel production were down by some 5 per
cent. Because of a lower demand for cobalt, sales by the
General Services Administration of the United States
were reduced considerably.

The Republic of Zaire accounts for about 60 per cent
of total world production of cobait. In 1975 production
from Zaire was reduced by some 12 per cent. In the
United States, the major market, consumption of cobalt
decreased by 40 per cent. Even though production and
consumption decreased, the price for shot/cathode co-
balt increased from $3.75 a pound to $4.00 in 1975.

Canadian production, developments and
consumption

The three producers of cobalt in Canada: The Interna-
tional Nickel Company of Canada, Limited (Inco),
Falconbridge Nickel Mines Limited, and Sherritt Gor-
don Mines Limited, produced a total of 2,949,000
pounds of contained cobalt in 1975.

The largest producer is Inco, which recovers cobalt
in the form of crude oxide at its nickel refineries at Port
Colborne, Ontario and Thompson, Manitoba. Un-
graded cobalt oxides and salts are recovered at the
company’s nickel refinery at Clydach, Wales.
Falconbridge Nickel Mines Limited recovers cobalt at
its refinery in Kristiansand, Norway. Sherritt Gordon
Mines Limited recovers metal powder from nickel
refinery end-solutions at its hydrometallurgical refinery
at Fort Saskatchewan, Alberta. The refinery treats
nickel-copper concentrates from its Lynn Lake mine
operation in Manitoba and also, on a toll basis, con-
centrates from the Giant Mascot Mines Limited mine
near Hope, British Columbia, and from Western Mini-
ng Corporation Limited’s nickel operation in Western
Australia. .

During the year, Falconbridge sold the property it
had acquired at Becancour, Quebec. Falconbridge was
to build a refinery that would produce 500,000 pounds
of high-purity salts a year but these plans were termi-

nated with the sale of the property. Canadian consump-
tion of cobalt in metal, oxides and salts is in the order of
400,000 pounds a year, or roughly one-tenth of the
Canadian production.

World developments

No new mine production of cobalt was recorded in
1975. Some cobait will be produced in 1976 from three
new nickel producers in Australia, Botswana, and the
Philippines; however, no figures as to what the produc-
tion will be are available.

Deepsea Ventures, Kennecott Copper Corporation
and Lockheed Ocean Systems reported before the U.S.
Senate in November 1975 that the engineering technol-
ogy for the recovery of nodules is established. Several
refining processes have been evaluated and piloted.
Cobalt production from deep-sea mining of the nodules
is expected to become a reality between 1980 and 1985.

Current technology and uses

The major applications of cobalt materials are currently
divided between four principal markets: the fields of
heat-resisting alloys and superalloys, the permanent
magnet materials; tool, die and wear-resistant alloys;
and nonmetallic uses.

The largest application is in high temperature, co-
balt-base alloys used in parts such as nozzle guide vanes
and turbine rotor blades in the gas turbine industry.
Cobalt-base superalloys are continuing to increase in
importance in the fields of industrial and marine
turbine applications, especially with the increasing de-
velopment of high-chromium compositions having
high-oxidation and corrosion resistance. Continuing
development of the superalloy field is strongly depen-
dent on the aerospace industry and increasing ap-
plicability in the pyrometallurgical and chemical indus-
tries.

The use of cobalt in various magnetic materials
continues to expand, especially in the electronic and
electrical industries. The principal types of cobalt-
containing magnet materials are the magnet steels used
for soft and permanent magnets, with cobalt contents
varying from a fraction of one per cent to more than 50
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Table 1. Canada, cobalt production, trade and consumption, 1974-75

1974 19757
(pounds) ) (pounds) )
Production! (all forms)
Ontario 2,775,392 8,141,841 2,406,000 9,439,000
Manitoba 671,686 1,972,068 543,000 2,139,000
Total 3,447,078 10,113,909 2,949,000 11,578,000
Exports
Cobalt Metal
United States 1,006,569 3,472,000 866,814 3,353,000
South Africa 16,052 171,000 43,359 442,000
Sweden 136 1,000 11,618 107,000
France 13,911 52,000 17,600 75,000
United Kingdom 8,411 46,000 6,667 57,000
Finland — — 1,126 10,000
Japan 6,355 29,000 1,200 5,000
Other Countries 5,406 16,000 730 6,000
Total 1,056,840 3,787,000 949,114 4,055,000
Cobalt oxides and hydroxides2
United Kingdom 1,444 500 3,241,000 1,236,200 2,836,000
Total 1,444,500 3,241,000 1,236,000 2,836,000
Consumption?
Cobalt contained in:
Cobalt metal 281,858 215,432
Cobalt oxide 46,526 39,426
Cobalt salts 80,445 16,319
Total 408,829 271,177

Source: Statistics Canada.

IProduction {cobalt content) from domestic ores. 2Gross weight. 3Available data reported by consumers.

? Preliminary; — Nil; . . Not available.

per cent. The Alnico steels containing aluminum, nick-
el and cobalt are used extensively in d.c. electrical
motors and generators, where they compete directly
with another group of cobalt-containing materials called
ferrites — magnetic iron oxides — such as CoFe,0,.
The most recently developed, permanent magnet alloys
are cobalt-rare earths high-energy magnets containing
60 to 70 per cent cobalt. Because of their high costs,
however, these magnets are restricted to use in high-
performance instruments produced in limited quan-
tities. Their costs would be reduced by the development
of high-volume use such as an in-house application.
Other uses of metallic cobalt are the production of
wear-resistant alloys for high-speed tools, cemented
carbides, glass-metal seal alloys in the scientific and
engineering industries, and springs and balance wheels
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in precision instruments such as watches. Certain Co-
Cr alloys are also finding increased acceptance in the
dental and surgical fields as prosthetic devices, and in
surgical implants.

Non-metallic uses of cobalt are also increasing and
now consume 30 per cent of total cobalt production in
such applications as driers in paints, varnishes, printing
inks and enamels, and in chemicals, pigments and
animal feeds. Increasing uses are being found for cobalt
as catalysts, especially the new cobalt-molybdenum
catalyst used for the desulphurization of oil and gas.

Prices

The published price for cobalt metal was increased
from $3.75 a pound to $4.00 in January 1975.



1975 Cobalt

Table 2. Canada, cobalt production and consumption 1966-75

Exports
Cobalt Cobalt Oxides
Production! Metal and Hydroxides Consumption?

(pounds)
1966 3,511,169 627,990 1,308,300 392,177
1967 3,603,773 1,498,559 1,934,500 293,086
1968 4,029,549 1,210,909 1,646,500 358,098
1969 3,255,623 1,155,291 1,199,800 393,658
1970 4,561,213 839,849 1,845,000 327,030
1971 4,323,318 748,502 2,466,500 220,994
1972 3,351,108 860,481 1,615,700 381,260
1973 3,344,352 1,214,374 1,129,600 431,420
1974 3,447,078 1,056,840 1,444,500 408,829
19757 2,949,000 949,114 1,236,200 ..

Source: Statistics Canada.

IProduction from domestic ores, cobalt content. From 1967, production includes cobalt content of Inco and of Falconbridge Nickel
Mines Ltd. shipments to overseas refineries, but prior years exclude Inco shipments to the United Kingdom. 2Consumption of

cobalt in metal, oxides and salts.
P Preliminary, — Nil; . . Not available.

Table 3. World production of cobalt

1873-75

1973 1974 19757
(short tons of contained cobalt)

Republic of Zaire 16,625 19,340 17,000
Zambia 3,460 3,490 3,500
USS.R. 1,850 1,900 1,900
Morocco 1,567 1,932 1,900
Cuba 1,800 1,800 1,800
Canada 1,672 1,724 1,475
Finland 1,400 1,400 1,400
Australia 848 850 800
Other countries 46 672 600
Total 29,268 33,108 30,375

Sources: U.S. Bureau of Mines, Minerals Yearbook 1974 Preprint
Jor 1973-74; for 1975 U.S. Commodity Data Summaries January

1976 for Canada, Statistics Canada.
P Preliminary.

Table 4. United States, consumption of
cobalt by uses, 1973-74

1973 1974
(‘000 1bs. cobalt content)

Steel (Ingots & castings)

High-speed and tool 518 690
Stainless steel 32 39
Alloy (excluding stain-

less and tool) 273 262

Cutting and wear-resistant materials
Cemented or sintered

carbides 2,511 2,578
Other materials 4,037 4,729
Welding and hardfacing

rods materials 391 423
Magnetic alloys 4,302 3,457

Non-ferrous alloys 789 780
Electrical materials o ..

Chemical and Ceramic uses

Catalysts 1,150 1,378
Ground coat frit 165 133
Glass decolorizer 64 51
Pigments 217 192
Other 197 151
Miscellaneous and unspecified 526 363

Salts and driers; lacquers,

varnishes, paints, inks,

pigments enamels, feeds

electroplating (estimate) 3,569 3,635

Total 18,741 18,861

Sources: U.S. Bureau of Mines, Minerals Yearbook, 1973 and
preprint from the U.S. Bureau of Mines. Minerals Yearbook,
1974.

. . Not available.
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Prices of cobalt in U.S. currency

Dec. Dec.
1974 1975
(US.9) (US9)
Cobalt metal per Ib fob
New York, Chicago
Shot 99%+
less than 50 Kg 385 4.10
50-Kg drums 3.80 4.05
250-Kg 375 4.00
Powder, 99%+, 300 &
400 mesh
50-Kg drums 5.07 5.41
extra fine, 125-Kg
drums 6.61 7.05
S grade, 10-ton lots 4.00 4.00

Source: Engineering Mining Journal, December 1974 and 1975.

Table 5. Tariff profile (most favoured nation — comparative ad valorem equivalents)

Brussels
Tariff European
Nomen- United Economic Cdn. Tariff
clature Description States Community Japan Canada No.
26.01 Cobalt ores and conc. Free Free Free Free 33200-1
28.24 Cobalt oxides, etc. 0.5 to 6% 6.4% Free 10 to 15% 92824-1-2
.38 Cobalt sulphates, etc. 1.2¢/lb 8% 7.5% Free to 15% 92838-1
81.04 Coblat metal
Unwrought Free-9% Free Free Free 35103-1
Waste and scrap Free Free Free Free
Wrought 9% 5% Free Free 35103-1
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Columbium (Niobium) and Tantalum

MICHEL A. BOUCHER

Columbium

Even though world consumption of columbium de-
clined by an estimated 20 per cent in 1975, demand for
columbium concentrates produced by Canada’s only
producer, St. Lawrence Columbium and Metals Corpo-
ration (SLC), near Oka, Quebec, remained strong be-
cause of pipeline construction activities in the European
countries that import SLC’s concentrates.

Due to an anticipated strong demand for colum-
bium in energy transmission such as oil and gas
pipelines, in transportation, and in other uses where
high strength low alloy (HSLA) steels are used to
reduce weight and increase yield strengths, SLC is
working on an expansion program that will raise its
production capacity from 5.5 million pounds of Cb,05 a
year to 7 million pounds by 1977. SLC intends to
reactivate its ferroalloy plant in 1976 and make fer-
rocolumbium. The company also intends to eventually
make other ferroalloys such as ferrovanadium and
ferrotungsten.

HSLA steels were virtually unknown 15 years ago,
but last year in the United States some 1.3 million
pounds of Cb were consumed in the form of fer-
rocolumbium in the production of HSLA steels. Accep-
tance of columbium in modern steelmaking can be
traced to its ability to increase strength by as much as
50 per cent. Carbon and titanium also strengthen steel
but they may impair toughness and weldability.
Strengths of columbium steels range up to 80 kilograms
per square inch (ksi) in sheet and up to 70 ksi in pipe.
For highest strength levels a basic columbium steel
may be fortified with a supplementary addition of
vanadium. In North America mcst of the large-diame-
ter transmission pipes installed use columbium. Colum-
bium’s advantage over its alternate, vanadium, is in net
cost. For example, it requires 0.72 pounds Cb or 1.66
pounds V to increase the strength of one ton of an
average structural carbon steel by 15 ksi. With fer-
rocolumbium costing $4.00 a pound and ferrovanadium
costing $5.00 a pound (1975 prices), this represents a
difference between $2.88 and $8.30 a ton.

Canadian production and developments

In 1975, St. Lawrence Columbium and Metals Corpora-
tion with mine, mill and concentrator near Oka,
Quebec, continued to be Canada’s sole producer of
columbium, and along with the larger operation of
Companhia Brasileira de Metalurgia e Mineracao
(CBMM) at Araxa, Brazil, it is one of only two mines in
the world producing columbium in pyrochlore con-
centrates as a primary product. Canada’s production
(shipments) of columbium pentoxide (Cb,Os) contained
in concentrates in 1975 were 3,714,000 pounds valued
at $6,430,000 compared with 4,233,055 pounds of Cb,04
valued at $6,680,316 in 1974. Most of the Canadian
production is exported in the form of concentrates
containing from 51 to 54 per cent Cb,0Os, mainly to
Britain, West Germany, France, Italy and Austria
where it is transformed into ferrocolumbium for use by
the steel industry.

Some of the Canadian production is converted to
ferrocolumbium by St. Lawrence Columbium and Met-
als Corporation near Oka, Quebec; by Masterloy Pro-
ducts Limited, at Gloucester, near Ottawa; and by
Fundy Chemical International Ltd., at Duparquet,
Quebec.

Niobec Inc., owned 50 per cent by Quebec Mining
Exploration Company (Soquem) a Quebec Crown Cor-
poration, 25 per cent by Teck Corporation Limited and
25 per cent by Copperfields Mining Corporation, plans
to start producing columbium concentrates in mid-
January, 1976. The mine and mill are at St. Honore,
Quebec, near Chicoutimi. The mine ore grades 0.75%
Cb,0; and reserves to a depth of 850 feet available for
underground mining (open stope) are 40 million tons.
The ore is medium grained, which is a favourable
characteristic for the production of ferrocolumbium.
The mill, with a capacity of 1,500 tons a day, will be able
to produce 5.5 million pounds of columbium pentoxide
a year and has been designed so that capacity can be
expanded quickly if desired. Niobec will make a con-
centrate grading 60 per cent Cb,05. About 55 per cent
of the mine’s output has already been sold on long-term
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contracts to Continental Alloys S.A. of Luxembourg.
Another 15 per cent will go to Metallurg Inc. of New
York and the remaining 30 per cent to the Japanese
market through Mitsui interests. Prices on the ship-
ments which will begin in 1976 have not been fixed
yet; however, will be negotiated on a quarterly basis.

World developments

During the year the General Services Administration
of the United States (GSA) depleted its stockpile of
columbium ores and concentrates that were authorized
for sale.

CBMM s still working on an expansion program
that will raise its production capacity from 30 million
pounds to about 50 million pounds of columbium oxide
a year. In 1974, the year for which the latest statistics
are available, CBMM exported some 14.5 million
pounds of contained Cb in the form of ferrocolumbium
and pyrochlore concentrates. About 45 per cent of
CBMM's exports go to Europe, 30 to 35 per cent to the
U.S. and 10 per cent to Japan. The rest goes to various
other countries, including Eastern Europe.

Minerals and Canadian occurrences

The predominant commercial minerals of columbium
and tantalum are the columbite-tantalite mineral series

and the pyrochlore-microlite series. Columbite-tantalite
have the theoretical composition (Fe,Mn)OCb,05 and
(Fe,Mn)OTaZOS and occur as accessory minerals in
pegmatites and residual placer deposits. The
pyrochlore-microlite series have theoretical composi-
tions Na Ca Cb,O4F and (Na, Ca),(Cb, Ta),O4F, often
exhibiting pronounced enrichment in rare-earths and
radioactive minerals, and occur almost exclusively in
carbonatite-alkalic rock complexes.

The major source of the world columbium supply is
from columbium-bearing pyrochlore occurring as an
accessory mineral in the carbonatite complexes in
Canada and Brazil. Columbite and tantalite are alterna-
tive sources of columbium and are recovered as co-
products of tin and alluvial deposits, notably in Nigeria,
where concentrates containing 65 per cent or more of
the combined oxides of columbium and tantalum are
obtained.

There are 30 or more known carbonatite occur-
rences in Ontario and several in Quebec, Labrador,
British Columbia and the Northtwest Territories. The
major occurrences of columbium minerals in car-
bonatite complexes include:

— in Quebec; near Oka, the columbium
pyrochlore producing mine of St. Lawrence Co-
lumbium and Metats Corporation; the property

Table 1. Canada, columbium (niobium) and tantalum production, trade and consump-

tion, 1974-75

Production
Columbium (Cb,05 content of shipments)
Tantalum (Ta,05 content of shipments)

Imports! from United States
Columbium and columbium alloys wrought
Tantalum and tantalum alloys wrought, nes
Tantalum and tantalum alloys, unwrought
waste and scrap
Tantalum and tantalum alloy powder

Exports2 to United States
Columbium ore and concentrates

Consumption by the steel industry
Ferrocolumbium and ferrotantalum-
columbium (Cb and Ta-Cb content)

1974 19757
(pounds) ) (pounds) ®)
4,233,055 6,680,316 3,714,000 6,430,000
438,442 3,576,026 395,000 3,260,000
4,391 30,309 — —-
5,137 324,435 — -
12,483 292,653 — —
8,671 7,614 — —
510,000

Source: Siatistics Canada, unless otherwise noted.

'From U.S. Department of Commerce, Export of Domestic and Foreign Merchandise, Report Ft 410. Values in US. currency. 2From
U.S. Department of Commerce, Imports of Merchandise for Consumption, Report FT 135. Values in US. currency.

#Preliminary;. . Not available; — Nil.
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1975 Columbium (Niobium), Tantalum and Cesium

Table 2. Canada, columbium (niobium) and tantalum production, trade and consump-

tion, 1965-75

Production! Imports2, from U.S.
Tantalum Consumption,
and Exports3, Ferro. and
Columbium Tantalum Alloys, Tantalum Columbium ‘ferrotantalum-
and and Unwrought and Ores and columbium
Cb,04 Ta,04 Alloys, Alloys, Wasteand  Alloys, Conc., Cb and Ta-Cb
Content  Content Wrought Wrought Scrap Powder to US. Content
(pounds)
1965 2,333,967 - - 721 - — 1,860,631 58,000
1966 2,637,997 — — 1,533 — 2,730 1,524,279 40,000
1967 2,159,557 — 185 1,245 34914 1,155 890,884 78,000
1968 2,181,304 — 375 1,972 3433 1,830 295,333 288,000
1969 3,414,495 130,298 1,178 1,871 4,405 7488 919,577 244,000
1970 4,694,239 317,024 - 854 1,870 2,480 1,270,362 292,000"
1971 2,332,663 449,610 5,061 1,487 14,237 3,100 341,237 390,000"
1972 3,873,787 41,120 1,633 1,160 3,175 1,446 65,113 580,000
1973 3,176,895 170,582 2,636 5,437 - 16,527 667 452,000
1974  4233,055 438,442 4,391 5,137 — 12,483 8,671 510,000
19757 3,714,000 395,000 - - - — -

Source: Statistics Canada, unless otherwise noted.

1Producers’ shipments of columbium and tantalum ores and concenirates and primary products, Cb205 and Ta205 con-
tent. 2From U.S. Department of Commerce, Exports of Domestic and Foreign Merchandise, Report FT 410. Quantities in gross
weight of material. 3From U.S. Depariment of Commerce, Imports of Merchandise for Consumption, Report FT 135. Quantities in

gross weight.

PPreliminary; . . Notavailable; — Nil; 7 Revised.

of Columbium Mining Products Ltd.; the prop-
erty of Main Oka Mining Corporation; and the
property of Columbium Limited; and, near
Chicoutimi, the St. Honore deposits of Quebec
Mining Exploration Company (SOQUEM) and
Copperfields Mining Corporation.

— in Ontario; the James Bay property of Imperi-
al Oil Enterprises Ltd., and Consolidated Morri-
son Explorations Limited and associated com-
panies; the Manitou Island deposit of Nova
Beaucage Mines Limited near North Bay; the
Lackner Lake property of Multi-Minerals Lim-
ited near Chapleau; and the Nemegosenda Lake
property of Dominion Gulf Company near
Chapleau.

Current technology and uses

The steel industry is the predominant consumer of
columbium in the form of ferrocolumbium, which is
used as an additive agent in the production of four
major classes of steel. high-strength low-alloy carbon
steel, stainless steels, low-alioy steels and superalloys.
Pre-eminent amongst these steels in terms of present
columbium consumption are the HSLA steels, in which

the addition of 0.03 — 0.07 per cent columbium
controls and refines the grain size, improving impact
properties and tensile strength. Strengths of columbium
steels range up to 70,000 psi as compared with 35,000
psi for structural carbon steel. HSLA steels have found
widespread application in the construction of oil and
gas transmission pipelines. Canadian natural gas
pipelines commonly use Arctic grade X-65 HSLA steel
containing 0.06 per cent columbium and 0.042 per cent
carbon, which yields high strength-to-cost ratio and
excellent weldability properties. About 33 per cent of
total HSLA tonnage produced employs columbium. Of
the remaining 67 per cent, about two-thirds goes into
automotive uses. Considering the properties and tech-
nologies desired in the automotive industries Cb-HSLA
steel would appear to have a strong potential for greater
penetration of this giant market in future years. Cur-
rently, each vehicle contains an average of 70 pounds.
By 1980 it is forecast that the average will be 200
pounds, due to the need to make cars lighter (but just as
strong) in order 1o cut down on fuel consumption.
HSLA steels are also finding increasing application
as structural steels in stadia, bridges and buildings, such
as the World Trade Centre in New York. HSLA steels
are used in various permutations with other additive
materials such as molybdenum, cerium and vanadium

159



Table 3. Production of columbium (Cb) and tantalum (Ta) concentrates, 1972-74!2

1972 1973 19747
Cb Ta Cb-Ta Cb Ta Cb-Ta Cb Ta Cb-Ta
Brazil (thousands of pounds gross)
Pyrochlore 21,242 — — 42,827 - — 39414 — —
Columbite-tantalite 143 660 - 373 - - 485¢ — —
Canada
Pyrochlore 7,756¢ - - 6,360¢ - - 8,234¢ - -
Tantalite — 77¢ — - 318¢ - — 802¢ —
Nigeria 3,000 2 — 2,734 2 — 2,884 — -
Zaire - — 214 - — 102 - - 102
Mozambique
Columbite-tantalite - 93 - — 64 - - 88 —
Microlite — 134 — — 123 — - 117 —
Malaysia - - 194 — - 203 -~ - 132¢
Thailand 11 20 — 18 35 - 68 134 —
Portugal - 26 - - 26 - - 26 -
Rwanda 84 - — 72 - - 73¢ - -
South Africa (Rep. of) - — - -~ - -~ - - —
Australia - - 558 - - 441 - - 441¢
Other countries3 1 4 96¢ 3 2 96¢ 3 2¢ 98¢
Total 32,237 1,016 1,062 52,387 570 842  S1.,161 1,169 773

Source: U.S. Bureau of Mines Minerals Yearbook 1974 Preprint.
1Excludes tin slag bearing columbium-tantalum 2Concentrates containing important amounts of both elements are shown under
Cb-Ta when composition data is insufficient. 3Other countries that produce columbium and/or tantalum minerals include:

Argentina, Rhodesia and Uganda.
?Preliminary; — Nil; ¢ Estimated.

in the construction of ships, storage tanks, highway
guard rails, railroad cars and electrical transmission
poles.

Columbium is one of the two or three most promis-
ing materials for the severe requirements of “first-wall”
thermonuclear reactors. Since Cb-Ti super-conductor
wire is already cost-competitive with its copper counter-
part on a current-carrying basis, columbium may find
increasing superconductor application in the next few
years.

Prices

The price of Canadian Pyrochlore remained at $1.80 a
pound of contained Cb,05 during 1975. SLC has indica-
ted, however, that the price may rise to between $2.00
and $2.15 in January 1976.

The price for low-alloy ferrocolumbium was raised
from $3.65 to $4.30.

Tantalum

Demand for tantalum declined sharply in 1975, reflect-
ing worldwide depressed economic conditions. The
electronics market which accounts for about two-thirds
of tantalum consumption was especially hard hit by the
recession. Demand for tantalum is expected to be
stronger in 1976 even though consumption will proba-
bly be below that of 1974,
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Canadian production and developments

In 1975, shipments by Tantalum Mining Corporation of
Canada Limited (Tanco) were not affected by the lower
demand for tantalum because all of Tanco’s production
is sold under firm contract for the next five years.

Shipments by Tantalum Mining Corporation of
Canada Limited (Tanco) during 1975 were 395,000
pounds of Ta,05 contained in concentrates, and ship-
ments for 1976 are expected to be about 400,000
pounds. The Tanco plant and mill operate at the rate of
175,000 tons of ore a year. Ore reserves calculated from
diamond drill intersections, at the end of December
1975, were 937,000 tons grading 0.15 per cent, for a total
of 2,811,000 pounds. The ore occurs in a pegmatite and
there is a possibility of finding more ore in different
sections. Because proven reserves will last for only
about seven years at 1975 production rates, the com-
pany intends to spend some $250,000 on an exploration
program in 1976.

During 1975, Tanco invested $700,000 to construct a
slime recovery plant. The new plant came into opera-
tion in October. It makes use of a combination of fine
screening, concentrators, and vibrating tables. Manage-
ment reports that recovery will improve from 60-65 per
cent to 75-80 per cent. This will have a significant effect
on output, earnings and the life of the mine. Manage-
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Table 4. United States shipments of tantalum products 1970-1974

Product 1970 1971 1972 1973 1974
(thousand of pounds of contained Ta)
Tantalum
Oxides & Salts 90.2 60.9 549 142.3 226.1
Alloy Additive 29.2 48.8 43.0 17.3 24.8
Carbide 145.6 135.0 146.9 173.4 163.4
Powder & Anodes 498.7 398.7 540.7 790.5 929.4
Ingot 54.4 42.4 1.9 16.0 1.7
Mill Products 2133 223.3 246.4 321.2 288.8
Scrap 78.6 52.4 58.1 40.5 45.6
Other 9.2 - 3 1.3 1.3
Total 1,118.2 961.5 1,088.4 1,502.5 1,681.1

Source: U.S. Bureau of Mines, Department of the Interior.

ment is also planning to re-treat tailings that have now
become economic.

In March 1975 Tanco was placed in receivership
upon alleged default on a loan, but the company
continues to operate while the case is still before the
courts. For this reason Tanco had to delay, at least
temporarily, other financing arrangements and agree-
ments that it had planned for the expansion of its
tantalum mine and work -on other properties.

World production, consumption and develop-
ments

Tantalum production in 1975 is estimated by Newmont
Services Lid. of the United States, to have been 1.8
million pounds of Ta,0s. The breakdown by countries
is as follows: Canada, 400,000 b; Thailand, 450,000 Ib in
tin slag and 50,000 Ib in concentrates; Brazil, 125,000 lb;
Australia, 85,000 1b; Malaysia, 100,000 1b; Mozambique,
40,000 1b; Portugal, 30,000 b, Zaire and other African
countries 180,000 Ib; other sources, 260,000 ib. In
addition, some 80,000 pounds was released by the

General Services Administration of the United States
from the national stockpile.

Consumption in the United States, Japan and Eu-
rope decreased in 1975, reflecting the general economic
recession. Computer, communication, and industrial
markets were all affected. For example, in 1975 some
350 million tantalum capacitors were shipped to the
electronics component manufacturers in the United
States, compared with 600 million devices in 1974. In
1976, U.S. capacitor shipments are projected at 450
million devices.

Outpul from the Thaisarco tin smelter in Thailand,
an important producer of tantalum-rich tin slag de-
creased by 30 per cent in 1975. This was due to
cancellation of the Tanco tin mining concessions by
Union Carbide Corporation. Much of the feed for the
smelter is derived from these concessions. No new
sources of tantalum are reported to be under develop-
ment in the world.

On July 24, Union Carbide Corporation announced
plans to build a multi-million dollar new facility to

Table 5. Tantalum trend applications from the mid-1960’s and projected to 1980

Application Mid-1960’s Mid-1970's Projected-1980
Military/Aerospace 30% 13% 10%
Computers 49% 30% 20%
Communications 16% 12% 10%
Automotive 0% 18% 25%
Industrial 5% 12% 10%
Entertainment 0% 15% 25%
Total 100% 100% 100%

Source: Tantalum Producers International Study Center, September 1975.
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produce solid tantalum capacitors to be located near
Columbus, Georgia. The plant will employ about 750
people and will increase Union Carbide’s tantalum
capacitor capacity by 40 per cent. In September, Fan-
steel Inc. announced the availability of a new tantalum
capacitor powder. The new capacitor is a high voltage,
moderate capacitance and high reliability. During the
year, GSA released 78,943 pounds of TA,0s. The
material was sold at an average price of $13.066 a
pound. As at June 30, 1975, the GSA stockpile con-
tained 2,613,000 pounds of Ta,Os, valued at $45.6
million. Of this, 2,300,000 is classified as excess mate-
rial.

Products and applications

Table 4 is a summary of United States shipments of
tantalum products. Powder and anodes accounted for
over 50 per cent of U.S. shipments in 1974.

Table 5 is a summary of tantalum products applica-
tions. By 1980 the automotive and entertainment in-
dustries will account for about 50 per cent of consump-
tion.

By 1980 forecasts indicate an average of $400 per
automobile in electronic equipment, compared with
$100 in 1975.

The quantity of tantalum, needed to make 1,000
anodes for tantalum capacitors is about 0.85 pounds.
The average unit cost of a tantalum capacitor is $0.20.

Outlook

Demand for tantalum is expected to increase in late
1976. In the meantime the price of concentrate could
show some weakness during the year. No new mines
are under development and output from tin mining
operations is unlikely to increase appreciably in the
next couple of years because of price and production
controls in the tin mining industry. For these reasons a
shortage is possible in 1977. If a shortage does material-
ize it is likely to result in price increase for tantalite ore,
and subsequently tantalum capacitors.

Substitution

In 1973-1974, when tantalite prices tripled, capacitor
powder prices increased by 50 per cent. During the
same period, tantalum capacitor price increased by an
average of 20 to 25 per cent. If the price for tantalum
capacitors continues to increase, ceramics and alumin-
ium are likely products to make inroads in the tantalum
market.
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Prices

At the end of 1975, the posted price of Ta,0s, according
to Metals Week, was $15 a pound. Tantalum powder
was selling at $35 to $44 a pound.

United States Prices

United States prices in U.S. currency quoted in
Metals Week of December 29, 1975. 1974
year-end prices are shown in brackets when
differing.

®

Columbium ore

Columbite per Ib.
pentoxide

Nominal spot cif U.S. ports  1.80-1.90 (1.60-1.70)

Pyrochlore per Ib Cb,0;
Canadian fob mine or

mill, contract only $1.56

Brazilian fob shipping

point, contract only

no quote
after Jan.
1973

(1.42)

Ferrocolumbium per Ib Cb,
ton lots fob shipping
point, low-alloy standard
grades
high-purity grade (incl-Ni)

4.30
8.61-9.50

(3.65)
(6.82-8.65)

Columbium metal per 1b 99.5 10 99.8% free alongside
U.S. shipping point

Tantalum ore
Tancotantalite per Ib

pentoxide 15.00

Powder roundel Ingot

® @

Reactor 30.00-45.00 18.00-25.00

Tantalum metal per
ib powder fob
shipping point
depending on size
of lot 35.40-44.50

Sheet and rod
depending on
grade 48.00-118.00

(50.00-57.00)
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Table 6. Tariff Profile (most favoured nation — comparative ad valorem equivalents)

Brussels European ]
Tariff United Economic Cdn. Tariff
Nomenclature Description States Community Japan Canada No.
26.01 Metallic ores & conc. Free Free Free Free 32900-1
81.03 Tantalum, unwrough 5to0 7.5% 3% 10% Free 315120-1
waste &
scrap 5% Free Free
wrought 9% 6% 12%* Free
other . 9% 12%* Free
81.04 Columbium,
unwrought,etc.  7.5% 6% 8%* Free 315120-1
wrought 9% 10% 12%* Free
73.02 Ferroalloys (includes
ferro- Cb,-Ta, Ta-Cb) 5.0% 7% 7% 5% 37506-1

Source: Mineral Development Sector, Department of Energy, Mines and Resources, Ottawa.
* General tariff
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Copper

G.E. WOOD

Canadian Mines

Primary copper production in 1975 declined substan-
tially relative to production in 1974. This was the first
year-to-year decrease since 1969, when production was
affected by lengthy strikes by Sudbury-area employees
of The International Nickel Company of Canada, Limi-
ted (INCO), and Falconbridge Nickel Mines Limited
(Falconbridge Nickel).

An important factor in the decrease in primary
copper production was the drop in shipments of copper
concentrates to Japan from mines in western Canada.
In response to the severe slump in demand for copper,
the build-up of very large inventories of refined copper,
and a ban on exports of refined copper from Japan,
concentrate purchasers in that country made strenuous
efforts to reduce shipments from their suppliers. Ca-
nadian mines supplying this market were requested 10
reduce shipments in 1975 below 1974 levels. These
requested reductions were, in some cases, as much as
30 per cent of 1974 shipments. Actual copper produc-
tion by British Columbia mines in 1975 was 16 per cent
below 1974 production. This cutback was well above
the average for all copper mines in Canada.

As a result of the need to cut 1975 shipments 10
Japan, and the higher treatment charges sought by
Japanese smelters, a significant shift of Canadian
concentrate sales away from Japan took place in 1975.
This trend is expected to continue in 1976. The
displaced concentrates are being processed at smelters
in eastern Canada and the United States.

In 1975 a significant erosion of mine production
capacity occurred, particularly in eastern Canada, with
the closure of a number of small mines due to exhaus-
tion of ore reserves. Six copper-producing mines closed
for this reason in Quebec, one in Ontario and two in
British Columbia. These mines had a total copper
production of 28,000 tons in their last full year of
operation.

A number of successful applications of advanced
technology in Canadian concentrators were reported in
1975. Computer process control at the milling opera-

tions of Brenda Mines Ltd. and Mattagami Lake Mines
Limited, improved mill throughput and metallurgical
recoveries.

Newfoundland. Consolidated Ramber Mines Limi-
ted closed the East Mine and continued to develop and
mine the Ming Mine during 1975. The decline
advanced by 1,463 feet in the year and a new vertical
shaft, the Boundary Shaft was almost completed by
year-end.

New Brunswick. Brunswick Mining and Smelting
Corporation Limited ( Brunswick) continued its project
to expand ore production at the No. 12 mine to 11,000
tons a day by 1979 from the present 7,000-ton-a-day
capacity. The new No. 12 mine shaft was excavated to
the final 26-foot-diameter size to 471 feet below surf-
ace, the shaft concrete was completed to 427 feet below
the collar and the shaft steel was installed for 226 feet.
The No. 12 mine contains a copper deposit which is
estimated to contain 14 million tons of copper ore. This
deposit could be brought into production in 1982 or
1983. Copper is a coproduct with zinc and lead from
present operations.

Heath Steele Mines Limited continued to prepare
for an increase in ore production capacity to 4,000 tons
a day by the beginning of 1977. Underground ore
production was augmented in 1975 by mining rem-
nants of the **A’" open pit ore from a decline. Sinking of
a new shaft is expected to be completed late in 1977.

Quebec. At the property of the Bouzan Joint venture
at Chibougamau there was no production during 1975
due to low metal prices.

Mining operations of Campbell Chibougamau
Mines Ltd. were suspended on May 5, 1975 and
properties were maintained on a standby basis
throughout the rest of the year. Reasons given for the
closure were difficult labour relations and the sharp
cyclical drop in copper prices.

Falconbridge Copper Limited completed the Cooke
shafl at a depth of 1,985 feet at the Cooke Mine in the
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Opemiska Division. Extensive lateral development was
also completed at the mine. In the Lake Dufault
Division, surface plant construction and shaft sinking
at the new Corbet ore zone was substantially complete
at year-end. This copper-zinc zone, 7,000 feet south-
west of the Millenbach mine is to be explored from the
new shaft.

At the Murdochville operations of Gaspé Copper
Mines, Limited, the concentrator operated at 90 per
cent capacity, processing 10,993,105 tons of ore. This
compares with an operating rate of 85 per cent of
capacity in 1974. In the smelter, production of anode
copper was 73,200 tons in 1975 compared with 69,700

tons in 1974,
(text continued on 170)

Table 1. Canada, copper production, trade and consumption 1974-75

1974 19757
(short tons) (%) (short tons) (€3]
Production!
Ontario 312,943 483,995,146 292,296 372,385,000
British Columbia 316,968 491,426,167 265,999 338,883,000
Quebec 158,991 246,502,131 129,859 165,440,000
Manitoba 78,356 121,484,109 70,782 90,176,000
New Brunswick 12,532 19,429,203 13,139 16,739,000
Yukon 10,043 15,571,426 9,090 11,580,000
Saskatchewan 8,804 13,650,273 8,502 10,831,000
Newfoundland 6,233 9,664,523 8,190 10,434,000
Northwest Territories 542 840,719 275 351,000
Nova Scotia S 7,132 — —
Total 905,417 1,402,570,829 798,132 1,016,819,000
Refined
616,329 583,342
Exports
Copper in ores, concentrates and matte
Japan 315,540 489,523,000 250,098 222,384,000
United States 22,419 24,376,000 54,170 45,023,000
Norway 26,881 54,455,000 18,609 15,631,000
West Germany 10,752 15,613,000 13,005 9,672,000
Sweden - - 3,719 2,754,000
East Germany - - 3,059 2,384,000
United Kingdom 1.615 2,151,000 1,683 1,975,000
South Korea — - 1,332 946,000
Other Countries 2,021 3,137,000 1,085 560,000
Total 379,228 589,255,000 346,760 301,329,000
Copper in slag, skimmings and sludge
United States 163 128,000 113 63,000
United Kingdom 80 64,000 — -
Total 243 192,000 113 63,000
Copper scrap (gross weight)
United States 8,510 14,227,000 5,944 5,694,000
West Germany 903 1,243,000 3,114 3,217,000
South Korea 1,210 1,516,000 2,553 2,437,000
Spain 922 1,125,000 1,623 1,552,000
Japan 335 324,000 1,539 1,541,000
Belgium and Luxembourg 4,010 6,159,000 1,061 605,000
Taly 241 288,000 550 598.000
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1975 Copper

Table 1. (cont’d)

1974 19757
(short tons) () (short tons) (%)
Exports (cont’d)
United Kingdom 451 323,000 587 447,000
Hong Kong 122 153,000 270 292,000
Taiwan 92 17,000 290 287,000
Netherlands 143 175,000 209 224,000
Other Countries 347 443,000 341 340,000
Total 17,286 25,993,000 18,081 17,234,000
Brass and bronze scrap (gross weight)
United States 12,080 17,432,000 7,034 6,112,000
Italy 2,290 2,802,000 1,938 1,800,000
Japan 1,539 1,712,000 1,425 1,164,000
Netherlands 159 195,000 696 587,000
West Germany 1,434 2,038,000 618 502,000
United Kingdom 1,077 1,029,000 308 331,000
Spain 198 257,000 267 248,000
Belgium and Luxembourg 2,440 3,164,000 311 244,000
Other Countries 643 731,000 774 665,000
Total 21,860 29.360,000 13,371 11,653,000
Copper alloy scrap, nes (gross weight)
United States 1,088 1,201,000 952 867,000
Belgium and Luxembourg 510 625,000 201 131,000
Japan 146 167,000 106 91,000
Netherlands 40 50,000 96 85.000
Other Countries 1,179 579,000 324 181,000
Total 2,963 2,622,000 1,679 1,355,000
Copper refinery shapes
United Kingdom 101,095 165,393,000 103,521 117,825,000
United States 113,844 179,620,000 71,852 93,506,000
West Germany 29,972 49,415,000 51,670 58,702,000
Netherlands 2,305 3,579,000 35,843 40,349,000
France 17,221 28,947,000 24,247 27,280,000
ltaly 6,482 10,802,000 16,907 18,786,000
Belgium and -Luxembourg 7,069 12,081,000 11,731 13,024,000
Sweden 8,098 13,597,000 9,732 10,822,000
Brazil 2.957 4,783,000 5,288 6,060,000
Switzerland 3,691 6,238,000 5,031 5,644,000
Portugal 3,587 6,223,000 4,683 5,263,000
Taiwan 1,322 2,477,000 4,004 4,510,000
South Korea - — 2,231 2,521,000
Japan 3,092 4,699,000 1,597 1,808,000
Other Countries 14,429 25,320,000 3,931 4,556,000
Total 315,164 513,174,000 352,268 410,656,000

167



Table 1. (cont’d)

Exports (cont'd)

Copper bars, rods and shapes, nes

Iran

United States

Cuba

Switzerland
Pakistan

Venezuela

Nigeria

Malaysia

Dominican Republic
Other Countries

Total

Copper plates, sheet,
strip and flat products

United States

Venezuela

United Kingdom

Thailand

New Zealand

Norway

Puerto Rico

Cuba

Other Countries
Total

Copper pipe and tubing

United States

Israel

West Germany

Venezuela

New Zealand

United Kingdom

Spain

Other Countries
Total

Copper wire and cable (not insulated)

United States

Switzerland

Pakistan

Bangladesh

Other Countries
Total

1974 19757
(short tons) % (short tons) (%)
2,494 5,850,000 4,132 6,732,000
9,183 16,688,000 2,986 4,635,000
413 1,001,000 1,350 2,060,000
2,739 5,295,000 1,612 1,918,000
3,117 6,181,000 1,378 1,684,000
2,654 6,399,000 1,108 1,545,000
551 1,397,000 853 1,297,000
250 493,000 887 1,182,000
900 1,951,000 899 1,143,000
5.416 11,091,000 1,263 1,659,000
27,717 56,346,000 16,468 23,855,000
8,026 17,716,000 4,724 9,148,000
544 1,536,000 271 606,000
261 619,000 228 377,000
- — 88 112,000
75 217,000 16 51,000
24 58,000 10 20,000
- — 6 12,000
— - 3 12,000
78 226,000 2 3,000
9,008 20,372,000 5,348 10,341,000
7,355 12,159,000 4,298 7,008,000
581 1,431,000 506 1,111,000
150 344,000 725 1,059,000
123 473,000 313 899,000
935 2,737,000 203 556,000
1,968 4,928,000 96 188,000
172 446,000 84 159,000
1,065 2,990,000 414 936,000
12,349 25,508,000 6,639 11,916,000
622 1,060,000 408 519,000
- — 179 211,000
23 37,000 39 60,000
97 156,000 37 55,000
563 1,180,000 71 176,000
1,305 2,433,000 734 1,021,000




Table 1. {(cont’d)

1975 Copper

Exports (cont’d)
Copper alloy refinery shapes
United States
Israel
Japan
Venezuela
United Kingdom
Belgium and Luxembourg
Bolivia
Other Countries
Total
Copper alloy pipe and tubing
United States
Taiwan
India
United Kingdom
Israel
Venezuela
New Zealand
Other Countries

Total

Copper alloy wire and cable, not insulated

United States
South Africa
Colombia

New Zealand
Other Countries

Total

Copper alloy fabricated materials, nes

United States

United Kingdom

Israel

Thailand

Venezuela

Other Countries
Total

Wire and cable insulated?

United States

[ran

Dominican Republic

Cuba

Indonesia

Panama

Trinidad-Tobago

Venezuela

Zaire

Pakistan

Bermuda

Philippines

United Kingdom

Other Countries
Total

Total exports of copper and products

1974 19757

(short tons) (%) (short tons) (%)
8,347 15,801,000 5,386 9,635,000
196 574,000 302 586,000
1,103 1,492,000 391 421,000
380 1,030,000 188 411,000
151 337,000 25 76,000
49 82,000 23 49.000
- — 12 47,000
435 929,000 39 83,000
10,661 20,245,000 6,366 11,308,000
2,065 4,289,000 1,351 2,499,000
46 103,000 95 291,000
31 82,000 57 208,000
91 213,000 52 108,000
114 294,000 42 98,000
6 18,000 29 81,000
125 375,000 20 58,000
187 589,000 65 209,000
2,665 5,963,000 1,711 3,552,000
573 660,000 252 245,000
S 17,000 45 139,000
51 120,000 50 86,000
16 50,000 10 31,000
67 173,000 12 50,000
712 1,020,000 369 551,000
934 2,352,000 633 1,166,000
164 384,000 165 303,000
— — 40 90,000
_ — 52 70,000
— - 17 39,000
971 2,307,000 43 88,000
2,069 5,043,000 950 1,756,000
7,161 15,327,000 4,800 10,503,000
2 6,000 2,365 5.446,000
1,331 2,568,000 620 1,310,000
1,282 2,465,000 557 1,263,000
2 4,000 473 1,047,000
411 849,000 399 955,000
13 34,000 480 869,000
83 258,000 309 825,000
1 1,000 187 653,000
866 846,000 389 439,000
169 367,000 186 372,000
69 183,000 285 359,000
206 566,000 102 316,000
3,096 6,513,000 1.869 4,573,000
14,692 29.987.000 13,021 28,930,000
1.327.513.000 835,520,000
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Table 1. (concl’d)

1974 19757
(short tons) (%) (short tons) ($)
Imports

Copper in ores, concentrates and

scrap 54,166 59,523,000 18,210 17,431,000
Copper refinery shapes 24,368 39,283,000 12,024 14,987,000
Copper bars, rods and shapes, nes 1,280 2,208,000 685 1,061,000
Copper plates, sheet strip and flat

products 743 1,944,000 293 600,000
Copper pipe and tubing 3,041 7,659,000 3,856 6,691,000
Copper wire and cable, except

insulated 682 1,671,000 821 1,904,000
Copper alloy scrap (gross weight) 5,722 6,301,000 4,090 3,408,000
Copper powder 463 1,052,000 313 586,000
Copper alloy refinery shapes, rods

and sections 9,743 18,834,000 6,544 10,385,000
Brass plates, sheet and flat products 2,920 6,273,000 2,945 4,972,000

Copper alloy plates, sheet, strip

and flat products 1,704 4,470,000 730 2,295,000

Copper alloy pipe and tubing 2,201 6,208,000 2,051 5,367,000

Copper alloy wire and cable,

except insulated 678 1,999,000 733 2,055,000

Copper and alloy fabricated mate-

rial, nes 1,706 4,037,000 1,071 2,822,000

Insulated wire and cable L. 27,768,000 L. 35,410,000

Copper oxides and hydroxides 364 707,000 188 241,000

Copper sulphate 575 359,000 889 361,000

Copper alloy castings 303 857,000 401 1,001,000

Total imports of copper and
products 191,153,000 111,577.000
Consumption3

Refined 273,357 204,142

Source: Statistics Canada.

IBlister copper plus recoverable copper in matte and concentrate exported. 2 Includes also small quantities ol non-copper wire and

cable, insulated. 3 Producers’ domestic shipments, refined copper.

?Preliminary; — Nil; . . Not available: nes Not elsewhere specified.

The operations of the Icon Sullivan Joint Venture
near Chibougamau terminated in June 1975. The mine
had been in operation since 1967 and had produced
46,300 tons of copper in concentrate from ore produc-
tion of 2,346,000 tons.

Joutel Copper Mines Limited also terminated its
mining operations in June 1975, due to exhaustion of
ore reserves. The mine began to operate in February
1967. It is intended to wind up the company and to
distribute the cash proceeds to shareholders.

Ore reserves of Madeleine Mines Ltd. declined in
1975 in spite of additions totalling 421,495 tons during
the year. At year-end ore reserves were 3,379,000 tons
with an average grade of 1.03 per cent copper.
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At the Matagami Quebec Division mine of Mat-
tagami Lake Mines Limited computer control of flota-
tion circuits was begun during 1975. Metallurgical
recoveries improved and reagent consumption was
reduced substantially.

Ore reserves at the Horne Mine of Noranda Mines
Limited were reduced to 231,000 tons with an average
grade of 1.05 per cent copper and 0.161 ounces of gold
per ton at the end of 1975. It is expected that these
reserves will be exhausted and the mine closed during
1976.

Mining operations at the Normetal Mine of Kerr
Addison Mines Limited were terminated on April 29,
1975 due to the exhaustion of economic ore reserves.



1975 Copper

Table 2. Canada, copper production, trade and consumption, 1966-75

Production Exports Imports Consumption?
Ore and
All Forms! Refined Matte Refined Total Refined Refined
(short tons)

1966 506,076 433,004 94,888 190,691 285,579 10,492 262,557
1967 613,314 499,846 128,976 275,919 404,895 5,310 219,680
1968 633,313 524,474 161,835 276,619 438,454 5,824 250,104
1969 573,246 449,232 157,816 210,034 367,850 18,137 226,281
1970 672,717 543,727 177,888 292,403 470,291 14,542 237,916
1971 721,430 526,403 225,005 314,901 539,906 21,899 221,053
1972 793,303 546,685 297,409 340,533 637,942 17,902 228,907
1973 908,241 548,488 383,1827 318,0157 701,1977 18,937 254,613
1974 905,417 616,329 379,228 315,164 694,392 24,368 273,357
1975# 798,132 583,342 346,760 352,268 699,028 12,024 204,142

Source: Statistics Canada.

IBlister copper plus recoverable copper in matte and concentrates exported. 2 Producers’ domestic shipments, refined copper.

PPreliminary;, sRevised.

During the producing life of this mine, which began in
1937, a total of 11,143,800 tons of ore was mined
yielding 240,140 tons of copper, 570,490 tons of zinc,
174,350 ounces of gold and 14,690,000 ounces of silver.

Metal production at the Chibougamau area proper-
ties of Patino Mines (Quebec) Limited (Patino) was
seriously affected by a five-month labour strike and by
the temporary shutdown of the Copper Cliff, Jaculet
and Portage mines due to low metal prices. At the
Copper Rand mine, production of ores with a higher-
than-average gold content was increased.

The economically recoverable ore reserves of the
Poirier mine of Rio Algom Limited were mined
out and the mine was permanently closed on June 27,
1975.

Mining at the property of Clinton Copper Mines
Lid. was terminated in June 1975. All plant and
equipment were removed from the site.

The Detour Project. This project is a joint venture of
Selco Mining Corporation Limited and Pickands
Mather & Co. on the Detour copper-zinc-silver discov-
ery in northwestern Quebec. Three mineralized zones
had been located up to the end of 1975. Sufficient
exploration work was completed in 1975 to indicate a
tonnage of 35.4 million tons in one zone and 3.4 million
tons in one of the other zones.

Ontario. Copper production at the Sudbury area oper-
ations of Falconbridge Nickel was reduced in 1975,
compared with 1974, by a 73-day strike by production
and maintenance employees, and a subsequent 30 per
cent reduction in the operating rate in response 1o
reduced world demand for metals. Four hundred em-
ployees were laid off as a result of this reduction.
Development of the new Lockerby mine was con-

tinued throughout 1975. Sinking of new shafts at the
Onaping and Fraser mines and work on the smelter
modernization program was temporarily halted in
November following the settlement of the strike.

Deliveries of refined copper by Inco in 1975 were 9
per cent below 1974 deliveries. The tonnage and the
average copper grade of ore produced were also lower
than in 1974. Thirteen of Inco’s Ontario mines were in
operation during 1975. In the Sudbury area, work
began on the development of a new mine, Levack
East, with production expected in 1984. Production at
the Victoria mine was temporarily halted in December
1975, but following redevelopment work, the mine will
reopen late in 1976. The Kirkwood mine is expected to
close early in 1976 due to ore reserve exhaustion.

Mattabi Mines Limited completed the access dec-
line into the underground mine. New housing, medical
and recreational facilities were constructed at Ignace in
the Sturgeon Lake area. Paving was completed on the
road from the mine site to Ignace. At the Lyon Lake
mine, installation of permanent surface facilities was
completed and shaft sinking was advanced to a depth
of 688 feet.

At the Geco Division of Noranda Mines Limited,
copper production was reduced in 1975 relative to 1974
due to a 10 per cent reduction in the operating rate
from the beginning of June, and a two-week shutdown
of the milling operation in August corresponding to the
shutdown of the Valleyfield zinc reduction plant.

The Schumacher mine of Pamour Porcupine
Mines, Limited produced a lower tonnage and grade of
copper ore in 1975 than in 1974. A shortage of skilled
manpower was a factor. Alterations were begun in
December to combine the copper and gold sections of
the mill to improve efficiency.
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1975 Copper
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1975 Copper

Wﬁi% COPPER IN CANADA, 1975

MINERAL DEVELOPMENT SECTOR
DEPARTMENT OF ENERGY, MINES AND RESOURCES

LEGEND
‘PRODUCERS

PROSPECTIVE PRODUCERS
EXPLORATION PROJECTS
SMELTERS

REFINERIES

» x0DO08@

Producers
12. Normetal Mines Limited

(numbers correspond to those on the map) 14. Falconbridge Copper Limited, Lake Dufault

1. ASARCO Incorporated Division ( Norbec, Millenbach mines)

2. Consolidaied Rambler Mines Limited Noranda Mines Limited (Horne Mine)

3. Brunswick Mining and Smelting Corporation 15. Falconbridge Nickel Mines Limited (East,
Limited (No. 6 and No. 12 mines) Falconbridge, Fecunis, Hardy, Longvack
Heath Steele Mines Limited South, North, Onaping, Strathcona mines)
Nigadoo River Mines Limited The International Nickel Company of Canada,

4. Gaspé Copper Mines, Limited Limited (Inco) (Clarabelle, Coleman, Copper

5. Madeleine Mines Ltd. CIiff North, Copper CIiff South, Creighton,

6. Sullivan Mining Group Ltd. { Cupra, d"Estrie, Frood Stobie, Garson, Kirkwood, Levack,
Clinton Mines) Little Stobie, MacLennan, Victoria, Crean
Bouzan Joint Venture Hill Mines)

8. Campbell Chibougamau Mines Ltd. (Cedar 16. Kanichee Mining Incorporated
Bay, Henderson, Main, Grandroy, Gwillim 17. Texasgulf Inc. (Kidd Creek mine)
mines) Pamour Porcupine Mines, Limited
Icon Sullivan Joint Venture 18. Noranda Mines Limited, Geco Division
Patino Mines (Quebec) Limited (Copper Willroy Mines Limited (Willecho, Willroy
Rand. Copper Cliff, Portage mines) mines)

9. Falconbridge Copper Limited, Opemiska 20. Inco(Shebandowan)

Division ( Perry, Springer, Cooke mines) 21. Sturgeon Lake Mines Limited
11. Joutel Copper Mines Limited Mattabi Mines Limited
Mattagami Lake Mines Limited 23. Selco Mining Corporation Limited, South Bay
Orchan Mines Limited (Orchan, Garon Lake Division
mines) 25. Dumbarton Mines Limited

181



26.

27.

28.
30.

31
32.

33.

34.
35.
36.
38.
39.

40.
42,

44,
47.

49,
50.

11

17.
22.

26.

27.

33.

51

182

Producers (concl’d)

Falconbridge Nickel Mines Limited
(Manibridge mine)

Inco ( Birchtree, Pipe and Thompson mines)
Hudson Bay Mining and Smeiting Co.,
Limited

(Centennial mine, Anderson, Chisel,
Dickstone, Flin Flon, Ghost, Osborne, Schist,
Stall, White Lake mines)

Sherritt Gordon Mines Limited ( Farley, Fox
and Ruttan mines)

Granby Mining Corporation, Phoenix Copper
Division

Brenda Mines Ltd.

Similkameen Mining Company Limited
(Ingerbelle and Similkameen deposits)
Bethlehem Copper Corporation { Huestis, tona
and Jersey mines)

Lornex Mining Corporation Ltd.

Craigmont Mines Limited

Texada Mines Ltd.

Western Mines Limited { Lynx, Myra mines)
Utah Mines Ltd. (Island Copper mine)
Gibraltar Mines Ltd.

Granby Mining Corporation ( Graniste mine)
Noranda Mines Limited, Bell Copper Division
Falconbridge Nicke! Mines Limited ( Wesfrob
mine)

Granduc Operating Company

Consolidated Churchill Copper Corporation
Ltd.

Whitehorse Copper Mines Ltd. ( Little Chief
mine)

Canada Tungsten Mining Corporation Limited
Terra Mining and Exploration Limited

Echo Bay Mines Ltd.

Prospective producers

Brunswick Mining and Smelting Corporation
Limited (No. 12 mine)

Heath Steele Mines Limited (Little River
Mine)

Patino Mines (Quebec) Limited { Lemoine
ML, Jaculet)

Orchan Mines Limited ( Norita mine)
Falconbridge Nickel Mines Limited
(Lockerby, Thayer Lindsay mine)

Inco (Murray, Totten, Levack East, Victoria)
Texasgulf Inc. (Kidd Creek No. 2 mine)
Union Miniére Explorations and Mining
Corporation Limited (Thierry mine)

Inco (Soab, Birchtree mines)

Hudson Bay Mining and Smelting Co., Limited
(Centennial, Westarm mines)

Afton Mines Ltd. (Kamloops)

Exploration projects

New Quebec Raglan Mines Limited

10.

11.
13.

15.

19.
27.

32.

33

40.
41.

42.
43.

46.

48.

14.
15.

21.

Selco Mining Corporation Limited and
Muscocho Explorations Limited

Phelps Dodge Corporation of Canada, Limited
Selco Mining Corporation/ Moore McCormack
Resources Inc. ( Detour Project)

Copperfields Mining Corporation and Iso
Mines Limited

New Insco Mines Ltd. and others
Falconbridge Copper Limited ( Lake Dufault
Division)

Noranda Mines Limited (Magusi River
property)

Falconbridge Nickel Mines Limited ( Fraser,
Craig, Onex mines)

Inco (Cryderman, Whistle mine)

Great Lakes Nickel Limited

Hudson Bay Mining and Smelting Co.,
Limited

(Hudvam, Rail, Reed, Wim mines, Lost Lake
deposit)

Stall Lake Mines Limited

Freeport Canadian Exploration Company and
Beth-Canada Mining Company (Reed Lake
property)

Adonis Mines Ltd.

Giant Mascot Mines Limited (Giant Copper
(Canada) mine)

Bethlehem Copper Corporation (J-A, Maggie,
Lake and lona zones)

Highmont Mining Corp. Ltd.

Leemac Mines Ltd.

Valley Copper Mines Limited

Consolidated Citex Resources Inc.
Falconbridge Nickel Mines Limited (Sustut
deposit)

Davis-Keays Mining Co. Ltd.

Liard Copper Mines Ltd.

Stikine Copper Limited

Silver Standard Mines Limited and Asarco
Exploration Company of Canada, Limited
United Keno Hill Mines Limited —
Falconbridge

Nickel Mines Limited — Canadian Superior
Exploration Limited

Shell Canada Limited ( Coates Lake)

Smelters

Gaspé Copper Mines, Limited
Noranda Mines Limited

Falconbridge Nickel Mines Limited
Inco

Hudson Bay Mining and Smelting Co.,
Limited

Refineries

Canadian Copper Refiners Limited
Inco



Selco Mining Corporation Limited reported an in-
crease in ore reserves at the end of March 1976 to
787,725 tons with an average grade of 1.52 per cent
copper, 10.10 per cent zinc, and 2.03 ounces of silver a
ton. This is the highest reserve position ever reported
for the mine. Shaft sinking reached a depth of 1,825
feet and was halted at that level to permit mining of the
new No. 12 ore zone.

Falconbridge Copper, Sturgeon Lake Mines Limi-
ted (SLM) and NBU Mines Limited (NBU) are the
partners in Sturgeon Lake Joint Venture (SLJV). SLIV
has built a facility to mine a copper-zinc deposit at
Sturgeon Lake, Ontario. Falconbridge Copper provided
93.4 per cent of the total financing, which amounted to
$19 million and manages the operation. Falconbridge
Copper and NBU will recoup their expenditures out of
the earnings of SLJV. The mine, an open-pit operation,
began commercial operation on February 1, 1975.
After mining of 434,000 tons in 1975, ore reserves at
the end of the year were estimated to be 1,804,000 tons
with an average grade of 2.85 per cent copper, 10.28 per
cent zinc, 1.36 per cent lead, 5.66 ounces of silver and
0.022 ounce of gold a ton.

At the Kidd Creek mine of Texasgulf Inc. produc-
tion continued in both the open-pit and the under-
ground mine. About 2.27 million tons of ore were
mined from the open-pit and 1.36 million tons from
underground. Mining in the open-pit is expected to
terminate at the end of 1976, to be offset by increased
production from underground. Backfilling of mined-
out stopes will begin in mid-1976. A second under-
ground mine will increase ore production from 3.6 to
5 million tons of ore a year. Shaft development at the
No. 2 mine began in 1975 with completion of a pilot
borehole to the 2,800-foot level and enlargement of
this opening up to the 2,600-foot level. Construction of
surface facilities for the No. 2 mine began during 1975.
The Hoyle concentrator will be expanded to handle the
increased ore production. This expansion will be timed
to provide feed for the new copper smelter and refinery
which is scheduled 10 start up late in 1978. Proven and
probable ore reserves at the end of 1975 at the mine,
above the 2,800-foot level, were estimated to be 86
million tons with an average grade of 2.70 per cent
copper, 0.21 per cent lead, 5.92 per cent zinc and 2.31
ounces of silver a ton.

The Thierry Project. Union Miniére Explorations
and Mining Corporation Limited stated in July 1975
that it now expects to spend $85 million to develop its
Thierry copper deposit in the Pickle Crow district of
northwestern Ontario. The cost of the project was
estimated 1o be $45 million in 1972, Production is
scheduled 10 begin in mid-1976. The mine will have
the capacity to produce 1,375,000 tons a year of ore,
containing approximately 20,000 tons of recoverable
copper.

Manitoba. Hudson Bay Mining and Smelting Co.,
Limited operated eight mines in the Flin Flon-Snow

1975 Copper

Lake area in 1975. The Dickstone mine was closed
temporarily in August due to depressed economic
conditions. The Schist Lake and White Lake mines are
expected to be closed in 1976 due to exhaustion of
economic ore reserves. At the Centennial mine, the
main shaft was sunk to a depth of 1,411 feet. Lateral
development was started on most levels during the
year. At the Westarm mine surface facilities were
installed and the shaft had been sunk to a depth of
1,457 feet by year-end.

The Lynn Lake mine of Sherritt Gordon Mines
Limited (Sherritt) was operated on a salvage basis
during 1975. As a result of a shortage of miners,
Sherritt contracted the underground operation out to
another company in November.

At Sherritt’'s Fox mine recoverable ore reserves
were estimated at the end of 1975 to be 8.7 miltion tons
with an average grade of 1.92 per cent copper and 2.08
per cent zinc. The mine will be placed on a five-day
week in 1976 to allow a transfer of personnel to the
Ruttan mine to assist in the underground development
of the deeper ore of this mine.

At the Ruttan mine low equipment availability,
failure to achieve scheduled stripping rates and result-
ing temporary loss of access to higher-grade parts of the
open-pit orebody resulted in reduced copper produc-
tion in 1975. In December 1975 the planned produc-
tion rate was reduced by 20 per cent to 2.8 million tons
of ore a year. Development of the underground mine at
Ruttan also lagged behind schedule in 1975. The access
decline reached the 1,200 foot level shortly after year-
end. Extensive underground exploration was sched-
uled for 1976.

British Columbia. Copper production at the High-
land Valley operations of Bethlehem Copper Corpora-
tion {Bethlehem) declined to 54.6 million pounds in
1975 compared with 57.1 million pounds in 1974. The
average grade of ore mined dropped by 8 per cent but
this was partly offset by an increase in the milling rate.
Unit costs were reduced by a deferral of waste removal
pending an increase in copper prices. Five new 100-ton
haulage trucks were put into operation during the year.
Ore reserves at the present operation are sufficient for
eight more years at the current production rate. Discus-
sions continued with Valley Copper Mines Limited
with the object of developing a mutually satisfactory
plan to bring the Lake Zone orebody into production.

Brenda Mines Ltd. (Brenda) achieved higher oper-
ating rates during 1975. Average daily mill throughput
increased by 1,367 tons of ore a day and copper
recovery increased to 87.9 per cent, from 85.9 per cent
in 1974. A computer control system was developed for
the mill grinding system which will be extended from
one, to all four grinding circuits in 1976. Smelting and
marketing charges increased sharply in 1975 due to
expiry, after the June shipment, of the five-year sales
contract for conper concentrate with Japanese smelters,
and to the much-higher charges that now prevail to
custom smelters in North America.
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Table 4. Prospective! copper producers

Mill Year Destination
Capacity? Production of Copper
Company and Location and Ore Grade  Expected  Concentrates Remarks
New Brunswick
Brunswick Mining and Smeltling 11,000 1979 Murdochville, Expanding No. 12 mine to
Corporation Limited, Cu 0.30 Noranda 11,000 tpd from 7,000.
No. 12 mine, Pb 3.79 Development includes new 26-
Bathurst Zn 9.22 foot-diameter shaft.
Heath Steele Mines Limited, 4,000 1977 Murdochville Sinking new shaft, expanding
Littie River mine Cu, Pb, Zn mill from 3,000 10 4,000 tpd.
Newcastle
Quebec
Orchan Mines Limited, — 1976 Noranda 900 tpd to be trucked to Orchan
Norita mine, Cu 0.70 mill. Mine development almost
Matagami Zn 7.60 complete at the end of 1975.
Orchan Mines Limited, 800 1978 Noranda Deposit acquired from Phelps
La Gauchetiere Township Zn 4.5 Dodge Corporation of Canada.
Cu 0.9 Will be developed by decline
Ag 0.5 oz and 1,800 ft. vertical shaft.
Patino Mines (Quebec) Limited, 400 1976 Noranda Plant in tune-up phase, mine
Lemoine Mines Limited Cu 4.5 development to production stage
Zn 10.8 almost complete at end of 1975.
Ontario
Texasgulf Inc., 14,000 1978 Timmins Building a 65,000 tpy copper
Kidd Creek mine, Cu 2.70 smelter/refinery by 1978-1979.
Timmins Zn 5.92 Mine production to be expanded
Pb 0.21 to 5 million tpy by 1978.
Ag 2.31loz
Falconbridge Nickel Mines 2,000 1976 Falconbridge At the end of 1975 the mine had
Limited, reached an operating rate of
Lockerby mine, Cu. . 16,000 tons a month, 25 per cent
Faiconbridge Ni. . of design capacity
Falconbridge Nickel Mines, Ltd.,
Thayer Lindsay mine, - Falconbridge
Falconbridge Cu. .
Ni. .
East mine, — Falconbridge on standby
Onaping mine, Cu. . Falconbridge on standby
Longvack South mine, Ni. . Falconbridge on standby
Sudbury
Inco, —
Murray mine, Cu. . Copper Cliff  on standby
Totten mine, Ni. . .. Copper Cliff  on standby
Levack East, 1984 Copper Cliff new mine
Victoria, 1976 Copper Cliff  Production temporarily halted in
Sudbury December 1975. Will resume
following redevelopment.
Union Miniére Explorations and Cu 173 1976 Noranda Production expected in second

Mining Corporation Limited,
Thierry
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Table 4. (concl’d)

1975 Copper

Company and Location

Mill
Capacity
and Ore Grade

Year Destination
Production of Copper
Expected  Concentrates Remarks

Manitoba
Hudson Bay Mining and
Smelting Co., Limited,
Centennial Mine,
Flin Flon
Westarm Mine,
Schist Lake

Inco,
Soab mine,
Thompson
Birchtree mine,
Thompson

British Columbia
Afton Mines Ltd.,
Kamloops

Cu 2.06

Zn 2.60
Cu 4.63
Cu. .
Ni. .
Cu..
Ni. .
7,000
Cu 1.0

1976 Flin Flon

1976 Flin Flon

Thompson

1976 Thompson

1978 Kamloops

Shaft sunk to 1,411 feet, lateral
development started on all
levels in 1975.

Shaft sunk to 1,457 feet. Seven
level stations excavated in 1975.

On standby

Mine deepened and expanded in
1975.

New open pit mine and smelter
operation.

Source: Company reports and technical press.
10Only mines with announced production plans. 2Mill capacity in tpd of ore.

— Nil; . . Not available

Table 5. Copper exploration projects

Company and Indicated Ore Grade of
Location Tonnage Ore Remarks
(tons) (%)
Quebec
Selco Mining Corporation Limited
and Muscocho Explorations
Limited,
Frotet Lake 1,463,835 Cu 1.73
Zn 2.96
Selco Mining Corporation Limited
and Pickands Mather
(Detour Project)
Al Zone 35,400,000 Cu 0.39 Near-surface deposit.
Zn 2.30 Exploration from underground
Ag 1.04 planned in major work program
oz extending to 1978
B Zone 3,375,000 Cu 4.49
Zn 0.80
Ag 1.15

Broullion Township
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Table 5. (cont’d)

Company and Indicated Ore Grade of
Location Tonnage Ore Remarks
(tons) (%)
Noranda Mines Limited, 1,569,000 Cu 2.1 Property has an additional
Magusi River property, tonnage of zinc ore
Noranda
New Quebec Raglan Mines Limited, 16,050,000 Cu 0.71 Inactive during 1974.
Wakeham Bay Ni 2.58
Ontario
Falconbridge Nickel Mines Limited,
Onex shaft, — — Development deferred
Fraser shaft, — - Development reactivated in 1976.
Craig mine, — — Orebody being delineated by
drilling in 1975.
Sudbury
Great Lakes Nickel Limited, 32,800,000 Cu 0.36 Mining plans deferred.
Pardee Township Ni 0.20
Inco,
Cryderman mine, — _
Whistle mine, — —
Sudbury area
Manitoba
Freeport Canadian Exploration 1,000,000 Cu 2 Drilling and geo-physicai work in
Company and Beth-Canada Mining Zn 4 progress
Company,
Snow Lake
Reed Lake property
Hudson Bay Mining and Smelting
Co., Limited,
Flin Flon and Snow Lake,
Hudvam mine 400,000 Cu 1.50
Zn 1.70
Lost Lake deposit, 247,000 Cu 145
Rail Lake mine 325,000 Cu 3.00
Reed Lake mine 1,500,000 Cu 2.09
Wim mine 1,090,000 Cu 291
Stall Lake Mines Limited, 672,000 Cu 5.38
Snow Lake Zn 2.28
British Columbia
Adonis Mines Ltd., 41,000,000 Cu 0.48 South Zone
Summers Creek, 16,000,000 Cu 0.56 Adit Zone
Princeton 6,400,000 Cu 0.47 West Zone
Bethlehem Copper Corporation,
J/ A zone, 286,280,000 Cu 043 Proven reserves.
Mo 0.017
Lake zone, 190,000,000 Cu 0.48 Proven reserves.
Maggie zone, 200,000,000 Cu 0.40 Drill indicated.
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Table 5. (concl’'d)

1975 Copper

Company and Indicated Ore Grade of
Location Tonnage Ore Remarks
(tons) (%)
Highland Valley area
Davis-Keays Mining Co. Ltd., 1,375,000 Cu 3.38
Fort Nelson
Falconbridge Nickel Mines Limited, - Cu 1.25 Amenable to open-pit mining.
Sustut Peak
Giant Mascot Mines Limited, - Cu 0.57 New ore zone of limited tonnage
Giant Nickel Mine, Ni 0.96 discovered in 1974.
Hope
Highmont Mining Corp. Ltd., 145,000,000 Cu 0.27
Highland Valley MoS, 0.045
Leemac Mines Ltd., Cu 1.56
Trojan property,
Highland Valley
Laird Copper Mines Ltd., 300,000,000 Cu 0.40
Schaft Creek MoS, 0.036
Noranda Exploration Company, 3,500,000 Cu 4.49 52 miles north of Revelstoke, B.C.
Limited, Zn 3.24
Gold Stream River Ag 0.68
Stikine Copper Limited, 59,000,000 Cu 1.20
Stikine River area 79,000,000 Cu 1.00
Valley Copper Mines Limited, 600,000 tons Cu 0.48
Highland Valley a vertical foot
Yukon Territory
Silver Standard Mines Limited and 5,200,000 Cul.g Property developed to the
Asarco Exploration Company of feasibility study stage in 1974.
Canada, Limited,
Minto property,
Carmacks
United Keno Hill Mines Limited, Cu
Falconbridge Nickel Mines Limited
and Canadian Superior Exploration
Limited
Northwest Territories
Shell Canada Limited
Coates Lake - Cu. . High grade copper mineralization

has been encountered in
exploration drilling.

Sources: Company reports and technical press.

— Nil; . . Not available
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Operations at the mine of Consolidated Churchill
Copper Corporation Ltd. were terminated in March
1975.

Open-pit mining at Wesfrob Mines Limited is
scheduled for completion in 1977. Development of the
Dela-Blujay underground zone was started in 1975.

In 1975 Gibraltar Mines Ltd. continued to mine the
Granite Lake open-pit mine. Production included 1.3
million tons of ore from claims held by Cuisson Lake
Mines Ltd.

Granby Mining Corporation (Granby) commenced
delivery of copper concentrates from the Phoenix mine
to a smelter in the United States. It also became
necessary to divert part of the copper concentrate
produced at the Granisle mine to West Germany
during the year. Both mines previously shipped to
Japanese buyers.

At the Granduc mine of Granduc Operating Com-
pany (Granduc) operations were conducted on a
reduced scale throughout 1975.

Lornex Mining Corporation Ltd. (Lornex) reduced
ore production substantiaily in 1975. The Lornex cop-
per concentrate sales contract with a consortium of
Japanese companies was modified in October 1975 to
provide for the delivery by Lornex of fixed amounts of
copper concentrates in each of the years 1976 through
1979. Previously the Japanese buyers were the sole
purchasers of the entire output of copper concentrates
from Lornex, with no fixed quantity defined. The
amending agreement permits Lornex to sell elsewhere,
in each of these years, copper concentrates available
from production in excess of the revised commitment
to the Japanese consortium, and from accumulated
inventories. Upward adjustments were also agreed
upon in treatment charges of concentrates delivered to
the Japanese consortium. Total capital expenditures at
Lornex required in the five years 1975 through 1980
were estimated in 1975 to be $46 million. A major
addition was made to ore reserves as a result of a re-
evaluation program which was completed in 1974, Ore
reserves, as of December 31, 1974, were increased
from 257 million tons with an average grade of 0.425
per cent copper and 0.014 per cent molybdenum to 432
million tons with an average grade of 0.411 per cent
copper and 0.014 per cent molybdenum. These re-
serves were reduced in 1975 by the amount of ore
mined.

All copper concentrates produced at Noranda’s Bell
Copper Division were shipped to the Horne smelter at
Noranda in 1975

At the Ingerbelle pit of Similkameen Mining Com-
pany Limited, production was affected by a nine-week
strike at the mine which began on October 18, 1975.
The capacity of the concentrator was increased to
22,000 tons a day in September, permitting the milling
of lower-grade ore.

Extraction of known reserves at the Vanada opera-
tion of Texada Mines Ltd. is expected to be completed
by the end of 1976 or early in 1977.
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The copper concentrate sales agreement for produc-
tion from the Island Copper mine of Utah International
Inc. provides for sale of all production to Japanese
buyers through 1976, and approximately 64 per cent of
its production during the succeeding five years. Deliv-
eries in 1975 surpassed the strike-affected 1974 deliv-
eries, in spite of second-quarter-1975 shipping defer-
rals undertaken at the request of Japanese purchasers.

At the Buttle Lake operation of Western Mines
Limited the amount of ore mined from underground
increased from 73 per cent in 1974 to 82 per cent in
1975. Exploration and development expenditures were
severely curtailed in 1975 to contain costs. in Novem-
ber, Brascan Resources Limited made arrangements to
purchase effective control of Western Mines Limited.
Outside exploration expenditures amounted to $1.5
million in 1975.

The Afton Copper Project. Teck Corporation Lim-
ited decided in October 1975 to develop a new copper
mine and build a smelter at the Afton property, near
Kamioops, British Columbia. This project is the most
ambitious yet undertaken by this company and will
have capital costs estimated at $80 million. The mine
will be developed initially by open-pit methods. Ore
reserves within the boundaries of the open pit are
estimated to be 34 million tons with an average grade
of 1.0 per cent copper. It is expected that the deposit
will also be mined from underground to develop the
deeper parts of the orebody. The concentrator will
produce a highly metallic concentrate by gravity meth-
ods, in addition to a high grade flotation concentrate.

The Stikine Project. Hudson Bay Mining and Smelt-
ing Co., Limited has extended its agreement with
Stikine Copper Limited, Kennco (Stikine) Mining
Limited and Cominco Ltd. to permit additional
exploration of the property. The extension will last until
April 30, 1976.

Yukon Territory. Under an agreement with Hudson
Bay and Anglo American Corporation of Canada
Exploration Limited (AMEX), a joint venture operates
the underground mining of the Little Chief and Middle
Chief orebodies of Whitehorse Copper Mines Ltd. In
1975 ore production was increased by the installation
and operation of an underground crusher.

Northwest Territories. At the mine of Echo Bay
Mines Ltd., Port Radium, the old workings of the
Eldorado Nuclear Limited mine were dewatered to
the seventh level during 1975.

Smelters and refineries. Operations at the Mur-
dochville smelter of Gaspé Copper Mines, Limited
improved in 1975. The smelter treated 386,000 tons of
concentrates in 1975 compared with 343,000 tons in
1974. Anode copper production in 1975 was 73,200
tons compared with 69,700 tons in 1974. The sulphuric
acid plant, which has a rated capacity of 300,000 tons of
acid a year, produced 175,000 tons in 1974. This



compares with acid production of 155,000 tons in 1974.
Construction of the vat leaching plant was completed
during 1975, but the precipitation section, as designed,
did not operate successfully. Plant modifications were
planned following further testing.

At the Horne smelter of Noranda Mines Limited, a
concentrate shortage was experienced in 1975. As a
result, anode production fell to 231,000 tons compared
with 269,000 tons in 1974. Two reverberatory furnaces
were placed on standby for a total of 74 days, and a
third underwent modifications. The Noranda continu-
ous-smelting reactor was modified to produce high
grade matte instead of metallic copper which resulted
in improved refractory life and throughput. The matte
produced was processed into metal in the converters in
the conventional smelter. Oxygen-enriched air blast
had the effect of increasing the capacity of the continu-
ous reactor by 30 per cent. Fuel consumption was
reduced by one third.

At the Falconbridge smelter in the Sudbury area,
construction of the modernized facilities began in
March 1975. Up to the time of the strike of
Falconbridge employees which began in August, foun-
dation work and 23 per cent of steel work had been
completed. Following the strike, which ended in early
November, the construction program was temporarily
deferred in order to conserve cash during difficult
business conditions.

In April 1975, Inco announced plans to build a
metal-processing facility at Sudbury for the direct
rolling of metal powders. Total investment at the
project is estimated at $29 million. Further refinements
to the dust recovery system at the Copper Cliff smelter
resulted in a further decrease in dust emissions to 15
per cent of pre-1972 levels.

At the Flin Flon smelter of Hudson Bay Mining and
Smelting Co., Limited the new flue system was com-
pleted and a service hoist was installed in the new 825-
foot stack.

At the Montreal refinery of Canadian Copper
Refiners Limited (CCR), the installation was begun in
1975 on the first of several filter units to collect
emissions from the anode furnaces. Also, a new pro-
cess Lo decopperize refinery electrolyte for control of
impurities was put into operation.

Texasgulf Inc. completed site preparation in 1975
for a new copper smelter and refinery beside the Hoyle
concentrator and zinc reduction plant near Timmins.
The capacity of the complex is intended to be 130,000
tons of refined copper a year. Construction will take
place in two phases. The first phase will involve
construction of one unit of 65,000 tons a year capacity,
to be completed in early 1979. The second unit is to be
built at an unspecified later date. An agreement was
signed in mid-1975 with Mitsubishi Metal Corporation
of Japan for the process licence and basic design of the
smelter and refinery.

Sherritt Gordon Mines Limited placed major em-
phasis in 1975 upon development of the S-C Copper

1975 Copper

Process, a hydrometallurgical process for the recovery
of copper from copper concentrates. The S-C Copper
Process is a joint development between Sherritt and
Cominco, supported by a Federal Government pro-
gram. Construction of the S-C copper pilot plant at Fort
Saskatchewan was completed and full-scale testing was
begun at the end of the year.

The Afton Copper Project will include construction
of a smelter which will employ the top blown rotary

Table 8. Canada, consumption of primary
copper in manufacture of semifabricated
products, 1974-75

1974 19757

(short tons)

Copper mills products —
sheet, strip, bars, rolls,

pipe, tubes, etc. 74,767 41,629
Brass mill products —

plate, sheet, strip, rods,

bars, rolls, pipe, tubes,

elc. 19,860 8,153
Wire and rod mill products 54,205 140,484
Miscellaneous 1,516 1,585

Total 150,348 191,851

Source: Statistics Canada.
P Preliminary.

converter process (TBRC) developed by Inco. The
smelter is expected to produce 25,000 tons of blister
copper annually, which will be exported in billet form.
Due to the low sulphur content of the Afton concentr-
ates, roasting and acid recovery facilities will not be
built at the smelter. The Afton smelter will become the
only operating copper smelter in British Columbia and
is expected to begin production in 1977 or 1978.

World supply and demand

Mines. World mine production of copper fell to
8,209,000 tons in 1975, a 5.2 per cent drop relative to
1974 production of 8,656,000 tons. The United States,
the world’s largest producer, recorded a decrease of
11.6 per cent. Mine production decreased by 8.1 per
cent in Chile, by 11.8 per cent in Canada, by 3.0 per
cent in Zambia, and by 7.1 per cent in Zaire. Poland
alone recorded a substantial increase in 1975, 36.4 per
cent of 1974 production.

Because of the economic recession experienced in
Japan in 1975, Japanese smelters were forced to reduce
production. As a result, suppliers of copper concentr-
ates to Japan agreed to reduce shipments in 1975.

Fighting in the former Portugese territory of Ang-
ola interrupted rail traffic from Zambia to the coast
during August, distupting Zambian copper shipments.
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Table 9. World mine production of copper,
1974-75

1974 1975

(000 short tons)

United States 1,597.0 1,411.0
U.SS.R. 1,322.8¢ 1,322.8¢
Chile 994 .4 913.0
Canada 905.4 798.1
Zambia 769.4 746.2
Zaire 546.7 507.1
Poland 218.3 297.6
Philippine Republic 248.6 249.9
Australia 277.0 243.6
Republic of South Africa 197.4 197.2
Peru 235.0 194.0
Papua New Guinea 202.9 190.1
Yugoslavia 171.1 167.1
Japan 90.5 933
Mexico 91.2 88.2
Indonesia 71.2 68.5
Other communist countries 298.4¢  302.6°
Other noncommunist
countries 418.2 418.8
Total 8,655.5 8,209.1
Sources: World Metal Statistics, June 1976, and Statistics
Canada.
¢ Estimated.

Zambia’s two large mining groups declared a 20 per
cent force majeure on September copper shipments.
This was increased to 30 per cent and 40 per cent for
the two companies respectively in October as
difficulties were experienced in diverting shipments
through Dar Es Salaam and Beira. The force majeure
was still in effect at year-end.

Members of the Intergovernmental Council of
Copper Exporting Countries (CIPEC) organization
continued their production cutbacks, begun late in
1974, throughout 1975. At the Eighth Conference of
Ministers of CIPEC held in November, it was decided
to further exiend these cutbacks until mid-1976.

The Government of Panama and Texasgulf signed
agreements on the participation of Texasgulf in the
development of the Cerro Colorado copper deposit in
western Panama. Texasgulf will conduct a feasibility
study to determine the viability of the project. Tex-
asgulf will manage the project and have a 20 per cent
equity participation. The Panamanian government will
retain 80 per cent ownership, with an option to buy the
Texasgulf interest after 20 years. The deposit is esti-
mated to contain over one billion tons of material with
an average grade of 0.6 per cent copper. It is planned to
develop an integrated operation with an initial capacity
of 150,000 tons of refined copper a year.
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Smelters and refineries. World production of
refined copper in 1975 amounted to 9,047,200 tons,
down from 9,770,300 tons in 1974; a decrease of 7.4
per cent. The United States and Japan bore the brunt
of the decrease, with production cutbacks of 17.1 per
cent and 17.8 per cent respectively. Most world pro-
ducers of refined copper produced less in 1975 than in
1974 with the notable exception of Poland, which
increased production in 1975 by 21.6 per cent to
273,400 tons.

The Japanese smelting industry was seriously
affected by the fall in world demand for copper in 1975.
Large inventories of refined copper accumulated and
the flow of imported copper concentrates, purchased
world-wide under long-term contracts, was well in
excess of requirements. Strenuous efforts were made
by the Japanese to choke the supply of concentrates
and to dispose of, or finance, excessive inventories.
Western Canadian copper producers were approached
during January with requests to reduce 1975 shipments
by 15 to 30 per cent relative to 1974 shipments, and
with request for higher treatment charges. A special
Mining Industry Council recommended early in 1975
that a metals’ stockpile be created, financed by the

Table 10. World production of refined
copper, 1974-75

1974 1975
(000 short tons)

United States 2,1386 1,773.9
U.S.S.R. 1,488.1¢ 1,488.1¢
Japan 1,097.9 902.7
Zambia 746.0 693.5
Chile 593.2 590.0
Canada 616.3 583.3
West Germany 466.9 465.4
Belgium 417.4 381.8
Poland 2144 273.4
Zaire 280.5 2315
Australia 215.8 214.3
United Kingdom 176.5 167.0
Yugoslavia 165.3 152.0
Spain 136.1 132.3
Republic of South Africa 97.6 95.2
Mexico 81.9 77.4
Sweden 66.0 61.9
Peru 43.0 60.6
Other communist countries 407.9¢  411.7¢
Other noncommunist coun-
tries 3209 291.2
Total 9,770.3 9,047.2

Sources: World Metal Statistics, June 1976, and Statistics
Canada.

¢ Estimated.



Japanese government at a cost c: 148 million. The
stockpile would have inciuded 50,000 metric tons of
copper. This recommendation was not acted upon. In
April the Rio Tinto Zinc Corporation Limited made an
unsuccessful proposal for the financing of these copper
inventory surpluses as a means to stabilize world
copper prices. The Japanese Ministry of International
Trade and Industry again presented a stockpile pro-
gram in September for the fiscal year beginning April
1, 1976. It is expected that this plan will be accepted
and may be financed commercially, not with govern-
ment funds. The stockpile would include 90,000 metric
tons of copper and substantial quantities of other non-
ferrous metals and would cost approximately $167
million. Japanese stocks of refined copper at the end of
1975 were in excess of 250,000 metric tons.

In spite of the depressed state of the world copper
smelting and refining industry in 1975, a number of
new plants were at the construction or planning stage
during the year.

Start-up of the Lakeshore plant project in Arizona
was beginning at year-end. The project will produce
30,000 tons of copper cathodes and 35,000 tons of
copper in precipitate annually. The Lakeshore project is
owned 50 per cent by Hecla Mining Company and 50
per cent by El Paso Natural Gas Company.

Table 11. World consumption of refined
copper, 1974-75

1974 1975

(000 short tons)

United States 2,199.0 11,5392
U.S.S.R. 1,289.7¢ 1,322.8¢
Japan 916.0 888.7
West Germany 806.0 699.7
United Kingdom 547.7 496.6
France 456.6 401.8
Italy 3395 339.5
Canada 297.7 216.2
Belgium 196.4 192.0
Brazil 191.7 171.1
Poland 165.3¢ 165.3¢
Yugoslavia 131.5 162.9
East Germany 115.7¢ 132.3
Spain 158.6 132.2
Australia 134.0 113.5
Sweden 119.3 104.1
Other communist countries 563.8¢ 567.1¢
Other noncommunist
countries 633.5 601.4
Total 9,262.0 18,2464

Source: World Metal Statistics, June 1976.

¢Estimated.

1975 Copper

Centromin Peru, a Peruvian state agency, commis-
sioned a study of the feasibility of expanding its copper
smelting and refining facilities at La Oroya to a capacity
of 73,000 metric tons a year from the present 57,000
metric tons a year.

Minero Peru began initial operations at its llo
copper refinery in October. The capacity of the plant is
150,000 tons a year. Before construction was completed
it was decided to double the size of the plant to 300,000
tons a year. Construction on the second phase of the
refinery is expected to be completed by the end of
1977.

Boliden Aktiebolag will expand its copper-smelting
capacity at Roennskaer in northern Sweden from
85,000 metric tons a year to 100,000 metric tons a year
by 1978.

Lepanto Consolidated Mining Company and Mari-
nduque Mining and Industrial Corporation will build a
new copper smelter on the Philippine Island of Negros
Occidental. The smelter is scheduled to begin operat-
ing in 1978.

Table 12. World copper production and
consumption, 1975

Mine Refined Refined
Produc- Produc- Consump-
tion tion tion

(000 short tons)

United States 1,411.0 1,773.9 1,539.2
U.S.S.R. 1,322.8¢ 1,488.1¢ 1,322.8¢
Japan 933 902.7 888.7
CIPEC 2,428.8 1,575.6 48.1
Europe 359.0 1,513.3 2,707.9
Canada 798.1 583.3 216.2
Other communist

countries 600.2¢ 685.1¢ 864.8¢
Other

noncommunist

countries 1,195.9 525.2 658.7

Total 8,209.1 9.047.2 8,246.4

Sources: World Metal Statistics, June 1976, and Statistics
Canada.
¢Estimated.

Consumption. World consumption of refined copper
in 1975 is estimated to have been 8,246,400 tons,
compared with 9,262,000 tons in 1974; a decrease of
11.0 per cent. In the noncommunist countries the
decrease was even greater; an estimated 15.2 per cent.

The drop in consumption was most pronounced in
the United States, both in tonnage and in percentage
terms. United States consumption of refined copper
was 1,539,200 tons in 1975 compared with 2,199,000
tons in 1974; a drop of 30 per cent.
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In Japan refined copper consumption dropped to
888,700 tons in 1975 from 916,000 tons in 1974 and
1,324,700 tons in 1973.

European consumption also declined substantially,
but buyers tended to accept full deliveries of copper
purchased under contract and to sell the amounts
surplus to their requirements on the London Metal
Exchange.

World copper stocks. World stocks of refined cop-
per climbed to unprecedented levels in 1975. The
American Bureau of Metal Statistics Inc. (ABMS),
calculated world stocks for reporting countries to be
1,351,400 tons at the end of 1975. These statistics
cover approximately 80 per cent of the noncommunist
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Prices. The price of copper remained at depressed
levels throughout 1975,

The LME cash price for copper wirebars opened the
year at 55 U.S. cents a pound, and rose during
February and March to a high for the year of 64.1 U.S.
cents a pound on April 1. This was the anniversary date
of the 1974 high of $1.49 U.S. a pound. For the balance
of 1975 the LME cash wirebar price remained in the
range of 53 to 60 U.S. cents a pound.

The United States producer price for copper was
lowered on January 3 to 68.625 U.S. cents a pound for
cathode and 70 U.S. cents a pound for wirebar. A
further reduction occurred to 63.625 U.S. cents and 65
U.S. cents a pound, respectively, at the end of January,
prices which held for the rest of the year.

The Canadian producer price for copper wirebars
dropped from 75 cents a pound to 68.125 cents a pound
on January 3, 1975, and again to 63.375 cents a pound
on January 30. This price level was maintained for the
balance of 1975.

International developments

CIPEC. Depressed prices arising from reduced
demand, and high stocks of copper, were of great
concern to CIPEC during 1975. At a meeting held by
the organization in early April it was decided to
implement the previously published plan to further
reduce production and shipments of copper to a total of
85 per cent of earlier levels. In October, Australia
announced that it would apply for associate member-
ship in CIPEC as a result of its concern over the
depressed state of the copper market and the serious
problems faced by the developing nations resulting
from it. Australia’s application was accompanied by
one from Papua New Guinea, also for associate mem-
bership, and one from Indonesia, for full membership.
These applications were accepted at the Eighth Con-
ference of Ministers of CIPEC. This was the first
expansion of the organization since its establishment
by Peru, Chile, Zaire and Zambia in 1967. Members of
the expanded organization accounted for over 70 per
cent of the copper exports of net copper-exporting
countries in 1975.

CIPEC’s Lima meeling decided to continue the
restrictions on copper production, currently in force
among member countries, until mid-1976. For the
longer-term, the conference decided to initiate the
opening of a dialogue with consumers 10 promote the
negotiation of a stabilization agreement for copper
prices. Member countries were also urged, subject to
contractual obligations, to take measures to phase out
their exports of concentrates and blister copper to
those countries which process and re-export such
material in the form of refined copper. The secretariat
was instructed to prepare a study on how to finance and
operate a buffer stock for copper.

1975 Copper

United States policy on commodities

In a major policy speech at the United Nations on
September 1, 1975, the United States proposed that
the developing countries should be safe-guarded
against cyclical declines in export earnings. It was
recommended that a consumer-producer forum be
held to discuss the efficiency, growth and stability of
world copper markets. Price stabilization was not seen
as a promising approach for many commodities, but
the United States offered 1o join other countries in
reducing the barriers to the importation of manufac-
tured or processed forms of raw materials.

Meeting of copper consumers and producers

As a result of CIPEC intentions, proposals contained in
the Kissinger speech to the United Nations General
Assembly on September 1, 1975, and French diplo-
maltic initiatives, it appeared likely at the end of 1975
that an international meeting would take place between
consuming and producing countries.

Outlook. Copper continued to be in serious oversup-
ply in 1975. Production cuts, although almost universal
in the noncommunist countries, were not sufficient 1o
fully offset the 15 per cent decline in world consump-
tion. Total inventories rose throughout the year, and
continued to rise in 1976. It is likely that a balance will
be reached between total world supply and demand
during the closing months of 1976. As the economic
recovery progresses in late 1976 and 1977, copper
consumption is expected to increase accordingly.

This increase in consumption will be supplied by
the large world surplus of refined copper and concent-
rates, and by a gradual resumption of higher levels of
production by the primary copper industry. After a
decrease in world mine production of copper of five per
cent in 1975, a small increase of less than five per cent
seems likely in 1976. A larger increase is expected in
1977.

World mine, smelter and refinery capacity are
expected to increase by approximately 30 per cent over
the next five years. The demand side of the supply-
demand equation, is as usual, much more difficult to
foresee, but will correlate closely with the level of
industrial output in North America, Japan and Europe.
However, if the demand for newly mined copper
continues to grow at the historic rate, this new capacity,
together with the present surplus capacity and refined
copper stocks on hand, should amply satisfy the growth
in demand over the period.

In Canada, production of recoverable copper in
1975 was 11.8 per cent lower than in 1974 due pri-
marily to cutbacks in mine production. Production of
refined copper was also lower, by 5.4 per cent. In 1976
mine production is expected to increase by about five
per cent to 825,000 tons. Refined production is
expected to remain at about the same level as in 1975.
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Table 13. Forecast of
copper consumption

Canadian and world copper production and

primary refined

1974 1975 1976 1977 1978 1979 1980 1981
(000 short tons)
Mine production
Canada 905 798 825 870 880 900 960 990
World 8,573 8,209 8,300 8,700 9,300 9,900 10,300 10,700
Primary smelter production
Canada 575 551 575 585 595 630 675 675
World 8,853 8,478 8,500 9,000 9,600 10,200 10,600 11,000
Primary refinery production
Canada 616 583 610 610 640 660 685 685
World 9,560 9,047 9,100 9,600 10,200 10,800 11,200 11,600
World consumption of primary
refined copper 8,956 8,246 9,000 10,000 10,600 10,900 11,200 11,600

Source: Mineral Development Sector, Department of Energy, Mines and Resources, Ottawa.

The increase in mine production is expected to con-
tinue in 1977, but not to reach the 1974 leve! until
1979.

Assuming that go-ahead production decisions are
made on some of the known copper deposits in British
Columbia during 1976 and 1977, a substantial net
increase in Canadian mine capacity can be expected
around 1980. If a favourable mining investment cli-
mate is fully restored in British Columbia, the province
can be expected to achieve an even more dominant
position relative to the other copper-producing
provinces in Canada.

The trend towards further processing of copper ores
and concentrates in Canada had achieved considerable
momentum by the end of 1975. It is expected that by
1980, smelting capacity in British Columbia will have
increased by at least 25,000 tons a year, and that
smelting and refining capacity in Ontario will have
increased by at least 65,000 tons a year. This may be
augmented by further new capacity in British Colum-
bia if the policies of the government of that province
are successful. As a result, the amount of copper
concentrates available for export will very probably
begin o decrease after 1978.

Tariffs
Canada
British

Item No. GSP! Preferential GATT General
32900-1 Copper in ores and concentrates free free free free
33503-1 Copper oxides free free 15% 25%
34800-1 Copper in pigs, blocks or ingots, cathodes

plates, copper matte and blister and

copper scrap, per Ib. free free free 1 2¢
34820-1 Copper in bars or rods, for manufacture

of trolley, telegraph, telephone wires,

electric wires and cables free free 5% 10%
34835-1 Electrolytic copper powder

(expires Feb. 28, 1978) free free free 10%
34845-1 Electrolytic copper wirc bars, per lb

(expires Feb. 28, 1976) free free free 1'4¢
35800-1 Anodes of copper frec free free 10%
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Tariffs (concid)

United States

USTS No.

602.30  Copper ores and concentrates, on Cu

content

612.06  Unwrought copper, on Cu content
612.10  Copper waste and scrap, on 99.6% of Cu

content
Japan
BTN No.
26.01 Copper ores and concentrates

74.01 (1) Matte, cement copper & native

copper

(2) Unwrought copper, other than matte,
cement and native copper
(i) containing not more than 99.8%
by weight of copper and used for
smelting and refining
(ii) other — blister
other categories

(3) Waste and scrap
EEC

BTN No.

26.01 Copper ores and concentrates
74.01 Copper matte; unwrought copper; copper

waste and scrap

1975 Copper

GSP GATT
free 0.8¢ a pound
free 0.8¢ a pound
free 0.8¢ a pound
GSP GATT
free free

free {ree

free 8.5%
free 8.5%
free 24Y per Kg
free 2.5%
GSP GATT
free free

{ree free

1 GSP Generalized System of Preferences extended 1o all, or most, developing countries; some GSP rates are subject to quotas or

withdrawal.
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QOverall view of the mill, smelter, offices services
facilities, and open-pit mines of Gaspé Copper
Mines, Limited Murdochville, P.Q.

(Photo by George Hunter)



Fluorspar

G.H.K. PEARSE

Fluorspar, or fluorite in mineralogical nomenclature, is
calcium fluoride (CaF>,), an industrial mineral with a
broad spectrum of uses. The most important uses are:
for the manufacture of hydrofiuoric acid and other
fluorine chemicals; as a fluxing agent in various metal-
lurgical processes, the most important being stecl
manufacture; for the manufacture of artificial cryolite,
an essential cell ingredient in the electrolytic reduction
of alumina to aluminum; in the refining of uranium
ores and in the glass and ceramic industries.

In the past decade world fluorspar consumption
grew rapidly because of increasing demands in the
steel, aluminum and chemical industries. Due to a
combination of technical, economic and environmental
developments consumption has been stagnant during
the first half of the present decade. In 1975, world
consumption was an estimated 4.9 million tons.*
Greater use of the basic oxygen process, in steel-
making, which requires about three times as much
fluorspar as a slag thinner than the more traditional
basic open-hearth process, will increase the demand for
fluorspar in this sector in spite of the partial use of
substitutes. Recent concern about concentrations of
fluorocarbons in the upper atmosphere is expected to
lead to restrictions on the use of aerosal spray products,
a major end use in the fluorine chemical industry.

Production in Canada

Fluorspar is the principal source of the element fluo-
rine. It occurs in many geological environments from
low-temperature fracture fillings to high-temperature
emplacements and, as a result, it is not restricted to any
particular geological province in Canada. In fact, fluor-
spar is known to occur in all physiographic provinces
with the exception of the interior plains. However, all
fluorspar produced in Canada is currently mined from
the Burin Peninsula in Newfoundland by one company.

Newfoundland Fluorspar Works of Aluminum
Company of Canada, Limited (Alcan), produces
fluorspar from three mines; Director, Tarefare, and
Blue Beach. The three mines are located near the
village of St. Lawrence in Newfoundland. The Director

*The short ton of 2,000 pounds is used throughout, unless
otherwise stated.

mine has been in operation for 33 years. In Auguslt
1968, the Tarefare mine commenced production at
about 25,000 tons a year of fluorspar concentrate.
Production from the Blue Beach mine began in 1972
and the mill capacity was increased to 1,200 tons of ore
a day. Concentrates from these operations are shipped
to Alcan’s aluminum smelter at Arvida, Quebec,
where they are upgraded by flotation and converted to
aluminum fluoride for the reduction of alumina to
aluminum. Small tonnages have been sold from time
to time to Newfoundland Steel (1968) Company
Limited for steel slagging. In 1975, shipments from
Newfoundland totalled an estimated 80,000 tons,
about half-normal output, as a result of a strike which
began in June and was still in effect at year-end.
Developments on extensive new reserves about a mile
northwest of St. Lawrence were halted by the strike.
The fluorspar veins on Burin Peninsula are genetically
related to two large stocks of alaskite. Most of this
favourable area is obscured by shallow overburden, but
innumerable showings and float blocks containing
fluorspar are known.

Allied Chemical Canada, Ltd. imports acid-grade
fluorspar for the production of hydrofluoric acid at
Valleyfield, Quebec and Amherstburg, Ontario. Some
of the acid is utilized in the manufacture of various
fluorine chemicals. Allied Chemical operates mines in
Mexico and the United States to ensure an uninter-
rupted supply of fluorspar.

Huntingdon Fluorspar Mines Limited, with a plant
near North Brook, Ontario, imports metallurgical-
grade fluorspar to make five-pound briquettes for
foundry use.

International Mogul Mines Limited has done con-
siderable geological and mineralogical assessment
work on its barite-fluorite deposits east of Lake
Ainslie, Cape Breton Island, Nova Scotia. Indicated ore
reserves are 2.97 million tons grading 28 per cent barite
and 19 per cent fluorite. Pilot plant testing, with the
objective of producing an acid-grade concentrate at an
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Table 1. Canada, fluorspar production, trade and consumption

1974 1975#
(short tons) ($) (short tons) ($)
Production (shipments)
Newloundland 7,119,090 7,000,000
Imports
Mexico 117,877 6.856,000 94,034 6,813,000
Spain 4,044 217,000 46,581 3,649,000
United States 2,063 181,000 20,605 1,637,000
Haly — - 9,259 674,000
United Kingdom 25,526 1,101,000 2,829 259,000
France 7,289 432,000 - —
Total 156,799 8,787,000 173,308 13,032,000
_1973 _1974
Consumption! (available data)
Mectallurgical Nux? 35,452 36,710
Glass and glass wool 403 484
Enamels and [rits 353 295
Other3 179,529 74,023
Total 215,737 111,512

Source: Statistics Canada.

'As reporied by consumers; breakdown by Mincral Development Sector, Department ol Energy, Mines and Resources,
Ottawa. 2Consumption as flux in the production of steel and magnesium, and use in foundries. 3 Includes consumption in the
production of aluminum and chemicals and other miscellancous uses.

P Preliminary; . . Not available.

acceptable rate of recovery, has yel to prove successful.
From 1940 10 1949, approximately 1,400 tons ol
fluorspar, along with some barite, were recovered from
this deposit.

Prior (o the First World War, small tonnages ol
lfuorspar were mined from vein-type deposits in the
Madoc district of Ontario. As a strategic material of
great importance, it showed a marked increase in
production during the war. After the war, production
decreased substantially, but was stimulated once again
during the Second World War by government assis-
tance for exploratory drilling programs and by loans on
capital equipment. From 1943 10 1947 some 25,000
tons were mined. Fluorspar was mined continuously in
the Madoc area up to 1961 when severe underground
Nooding, lack of export markets, and increased mining
costs made the operation uncconomic. Altogether,
some 150,000 wons of fluorspar were mined in the
Madoc area, production being derived from 24 separate
properties. Most significant producing properties were
along a prominent lincar vein structure, the southern
extension of which could still contain cconomically
attractive reserves.

The Rock Candy minc, near Grand Forks, British
Columbia, was mined intermittently from 1918 10 1942
and is controfied by Cominco Lid. Substantial reserves
probably remain.
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Some fluorine is being recovered as fluosilicic acid
from the processing of phosphate rock by Erco Indus-
tries Limited (formerly Electric Reduction Company ol
Canada, Lid), at Port Maitland, Ontario, and by
Cominco Ltd., at Trail, British Columbia.

Other fluorspar occurrences of interest include the
Liard River, British Columbia deposits explored a lfew
years ago by Jorex Limited and Conwest Exploration
Company Limited; Eaglet Mines Limited’s widespread
low-grade mineralization near Quesnel, British Colum-
bia and Consolidated Rexspar Mincrals & Chemicals
Limited’s large uranium-bearing, medium-grade
fluorspar deposit adjacent to the Canadian National
Railway line at Birch Island, about 60 miles north of
Kamloops.

Uses, markets and trade

The major uses of fluorspar arc: as a fluxing matcrial in
metallurgical and related industries: in the chemical
industry for the manufacture of hydrolluoric acid and
other fluorine compounds; in the glass and ceramic
industrics; in the refining of uranium ores and con-
centrates; and in the manufacture ol artificial cryolite
utilized in aluminum relining. Minor quantitics of
clear, transparent, colourless fluorite are used in oplical
cquipment.



Fluorspar is marketed in three grades according to
end-use, although, in times of shortage, high-grade
material may be substituted in applications normally
requiring lower-grade materials. These three grades
are: acid grade, containing a minimum of 97 per cent
CaFy, metallurgical grade, containing 60-80 per cent
CaFy; and ceramic grade, containing 88-97 per cent
CaFa.

Acid grade. Over 50 per cent of the world’s fluorspar
requirement is for acid grade and is used in the
manufacture of hydrofluoric acid. Most of this material
is beneficiated by flotation to achieve the high CaF;
content required. In general, two to three tons of ore
must be mined to produce one ton of acid-grade
fluorspar concentrate, and the production of one ton of
hydrofluoric acid requircs two tons of acid-grade con-
centrate and almost three tons of sulphuric acid. Hy-
drofluoric acid, produced according to the reaction
CaF, + H3S04 —> CaSO4 + 2 Hf, has a variety of uses,
but by far the most important is in the aluminum and
fluorocarbon industries which account for some 80 per
cent.

About one-third of all hydrofluoric acid produced is
used by the aluminum industry. Hydrofluoric acid is
reacted with a sodium salt and aluminum fluoride to
produce artificial cryolite, an essential cell ingredient
for fluxing in the electrolytic reduction of alumina to
aluminum. In general, about 45 pounds of cryolite and
40 pounds of aluminum Nuoride are required for the
production ol one ton of primary aluminum. This is
equivalent 1o 130 1o 140 pounds of acid-grade {luorspar
concentrate. Allowing for ‘increased cell efficiencies
and fuorite recoveries from potlines, the above figure
should be reduced to 120 pounds a ton ol primary
aluminum. Because fluorite is an essential raw
material, many primary aluminum producers operate
or participate in the operation of fluorspar mines (o
ensure uninterrupted and adequate supplies.

Over 40 per cent of hydrofluoric acid is consumed
in the manulacture of fluorocarbons. Fluorocarbons,
which are used in the manulacture of solvents, resins,
plastics, films, refrigerants and aerosol propellants, are
produced by reacting hydrofluoric acid with carbon
tetrachioride or with chloroform. Fluorocarbons are
currently under study as potentially harmful
atmospheric pollutants. It is believed that these sub-
stances react with and diminish ozone which occurs as
a layer in the upper atmosphere and which serves to
filter out much of the sun’s ultraviolet energy.

Fluorspar is used in uranium refining. Uranium
dioxide i% reacted with anhydrous hydrolluoric acid o
form a green salt (UFg), which is then reacted with
clemental uorine in the form of fluorine gas to form
UF,. For cach ton of uranium processed into uranium
hexafluoride, one and two-third tons of [uorspar are
required. This presently minor usc is expected to
develop rapidly as nuclear encrgy becomes increasingly
more important.

1975 Fluorspar

Metallurgical grade. About half of the world’s
fluorspar output is consumed as a metallurgical fluxing
agent, primarily in the manufacture of steel. Metal-
lurgical-grade fluorspar is used in the steel industry to
remove impurities during melting and also to improve
separation of metal and slag in the furnace by increas-
ing the fluidity of the slag. Consumption of fluorspar in
the steel industry has, in recent years, increased
substantially because of changing technology. Steel-
makers have shifted increasingly from the basic open-
hearth process o the basic oxygen process. The latter
consumes from 10 to 15 pounds of metallurgical-grade
fluorspar for each ton of steel produced, compared with
three to five pounds in the open-hearth process. The
electric furnace process consumes [rom eight to ten
pounds of metallurgical-grade material for each ton of
steel produced. The basic oxygen process substantially
reduces production costs, doubles capacity per unit
dollar of capital cost and reaches heat much faster than
the open-hearth process. Within the next decade, older
basic open-hearth furnaces should be replaced by more
efficient, new basic-oxygen or electric furnaces. Faced
with higher prices and uncertain supply conditions, the
steel industry will attempt to {ind methods of reducing
consumption of fluorspar. In addition, some major
consumers have become involved in exploration for
fluorspar reserves. No satisfactory total substitute for
fluorspar as a fluxing agent in steelmaking has been
found, although research in this area is considerable
and indications are that the growth of metallurgical-
grade reserves is not keeping pace with requirements.
Consequently, steelmakers may have to switch to
higher-grade, higher-cost material, produced as f{lota-
lion concentrates and converted into pellet or briquette
form. World consumption in the steel industry is

Table 2. Canada, fluorspar production,
trade and consumption, 1966-1975

Produc- Consump-
tion! Exports  Imports tion
(short tons)

1966 79,000 12 75,324 166,275
1967 72,762 94,244 155,349
1968 105,000 115,465 178,901
1969 131,600 104,382 200,827
1970 136,800 94,682 212,949
1971 90.000¢ 225,093 197,449
1972 160,700¢ 71,910 232,128
1973 151,000¢ 169,553 215,737
1974 150,000¢ 156,799 111,512
19757 100,000¢ 173,308

Source: Statistics Canada.

'Shipments reported in annual reports of Alcan Aluminum Ltd.
for 1964-1970. Shipments 1971-75 arc estimates based on the U.S.
Burcau of Mines, Minerals Yearbook.

PPreliminary: . . Not available ¢ Estimated: "Revised.
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currently about 3.9 million tons a year. Mectallurgical-
grade fluorspar is also used as a flux in foundries and in
the reduction of dolomite to magnesium.

Ceramic grade. Ceramic-grade fluorspar is used as
an opacifier in enamels and opal glass. 1t is also used to
a limiled extent in the manufacture of clear glass as an
active flux, as a contributor to the gloss and as a
decolourizer. Much of this grade of fluorspar concen-
trates can be used for the manufacture of hydrofluoric
acid or as pellets and briquettes for steelmaking. This
latter use has been provided for in this way during
shortages of metallurgical-grade fluorspar.

Canadian consumption and trade

Most fluorspar consumed in Canada, and virtually all

domestic production, is used in the manufacture of
aluminum fluoride for the eclectrolytic reduction of

alumina to aluminum.

In 1975 fluorspar imports were 173,308 tons, an
increase of 10.5 per cent from the previous year.
Imports tend to vary widely from year to ycar in an
inverse relationship to swings in production, causcd

primarily by strikes. Mexico provided 54 per cent of

total imports, with the remainder coming from Spain,
the United States, taly and the United Kingdom.

Prior to 1957, much of Canadian production was
exported to the United States and Europe. In 1958,
exports declined abruptly because of the development
of alternative low-cost deposits in Mexico by large
consumers in the United States.

World review

Rapid growth in fluorspar consumption by the steel,
chemical and aluminum industries; coupled with a
stagnant ore-reserve situation during the 1960s, raised
fears of a shortage towards the end of the decade.
Under the impetus of tightening supply and rising
prices, intensive exploration efforts in various parts of
the world were successful in substantially augmenting
reserves. Expanded and new facilities were brought on
stream to meet the expected strong demand. However,
coincident with the surge in production came a slacken-
ing in demand due to an economic slowdown in the
major consuming nations, notably the United States
and Japan. During the latter part of 1971 and the first
haif of 1972 an over-supply situation, especially of acid-
grade material, developed in many areas. World pro-
duction at 4.9 million tons in 1975 is little changed from
that of the previous five ycars. Strong growth in
consuming sectors in 1974 was mel by withdrawals
from large inventories, notably in Europe where output
was deliberately cut back. Entry into recession pre-
cluded stimulation of production during 1975.

Mexico continued to rank as the world’s largest
supplier, producing 1.2 million short tons, or 25 per
cent of total output, in 1975. Fluorspar mining began in
Mexico prior to The First World War. However, the
industry received its greatest stimulus during The
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Second World War when the United States govern-
ment, cut off from Europcan sources, cncouraged
exploration and development in Mexico. Most produc-
tion is mined in the State of San Luis Potosi in the
Zaragoza arca where two major producing minces are
located within a mile of each other. The Las Cuevas
mine, which is the largest, accounts for some 40 per
cent of total Mexican metallurgical-grade output. This
underground operation is an affiliate ol Noranda Mincs
Limited. The rapid growth of fluorspar production in
Mexico from 474,000 tons in 1963 has parallcled
consumption increases in the United States, which
relies upon Mexico for most of its imporl require-
ments. Similarly, stagnation of production over the last
few years reflects the United States’ demand.

Quimica Fluor S.A’s hydrofluoric acid plant at
Matamoros started up in 1975 It is onc of four
originally proposed in 1971.

The Mexican Fluorspar Institute, a producer
organization, was formed in 1974. This body, backed
by the government, formulates policy on sales and
prices.

The United States is the world’s largest consumer
and is heavily reliant on imports 10 meet demand. In
1975 United States production feil 30 per cent to
122,353 tons, largely as a result of strikes during the
year. Imports from Mexico were 1,050,445 tons, 50 per
cent ol which was acid spar. Most output in the United
States comes from the llinois-Kentucky district and is
produced by two companics, Ozark-Mahoning Com-
pany (majority interest purchased by Pennwalt Corpo-
ration during 1975) and Allied Chemical Corporation
which, through acquisition, took over the former
Minerva Oil Company holdings. The new mine and
mill of Terro Corporation near Salem, Kentucky, star-
ted up in 1974, but mining problems prevented
achicvement of capacity output during 1975, Other
states producing MNuorspar intermittently arc: Montana,
Colorado, ldaho, Arizona, New Mecxico and Utah.
Little news of developments at Lost River Mining
Corporation Limited's rcportedly extensive deposits
ncar Teller, Alaska was forthcoming during the year.
Drilling by United States Borax & Chemical Corpora-
tion on its new fluorspar-barite deposit in the Sweel-
water district 40 miles southwest of Knoxville, Ten-
nessce has thus far delincated over 50 million tons of
15-35 per cent CaFy amenable Lo open-pit mining.

In 1975 Spain produced an estimated 400,000 short
tons. Significant new reserves have been found in the
Caravia district in Oviedo Province. Much of Spanish
production is exported, mostly to the United States and
West Germany. Estimated French production was
270,000 short tons.

Italy, also a major producer, shipped an estimated
260,000 tons in 1975. Production in Britain was an
estimated 190,000 tons in 1975, considerably down
from 1973.

The U.S.S.R. is the world’s second-largest producer
of fluorspar, with an output of about 500,000 tons in



1975. Domestic supply has fallen short of requircments
for some years, and imports in 1975 exceeded 400,000
tons. The People’s Republic of China, North Korea and
Mongolia, a rapidly growing producer, together pro-
duce approximately 500,000 tons a year.

Thailand’s output remained substantially below the
1971 output of 47,015 tons. As a result of cutbacks in
orders, principally from Japan, production in 1975 was
below 400,000 ons. Rescrves are reportedly 12 million
tons of 60 per cent CaF; and large deposits indicated in
the upper reaches of the River Kwai have received
attention. Limiting factors on production and market
development include primitive mining and beneficia-
ting techniques, and costly and difficult transportation
from producing arcas 1o points of export. Loading
facilities at Bangkok also present a bottleneck 1o effi-
cient ocean transport. The Thai government has taken
an active interest in the industry and is moving to
eliminate these drawbacks. A United Nations study
and report on these problems was completed during
the year.

The Republic of South Africa’s output more than
doubled between 1968 and 1971 to 263,000 tons.
Production in 1975 was an estimated 227,000 tons,
down marginally from that of 1974. Exports increased
13 per cent to 155,000 tons, a performance contrasting
with that of other producing countries. This country
has about 25 per cent of the world’s mecasured CaF;
reserves and its production will likely make up an

Table 3. World fluorspar production,
1973-75

1973 1974 1975¢
(short tons)

Mexico 1,196,992 1,226,000 1,200,000
U.SS.R. 490,000 500,000 500,000
Spain 430,000 415,000 400,000
Thailand 377.079 430,000 390,000
Republic of South

Alrica 231,842 229,000 227,000
People’s Republic

of China 280,000 300,000 300,000
France 330,000 300,000 270,000
ltaly 259,630 270,000 260,000
Mongolia 110,000 265,000 260,000
United Kingdom 220,000 259,000 190,000
United States 248,601 201,000 130,000
Canada 151,000 150,000 100,000
Other countrics 602,705 604,000 600,000

Total 4,927,849 5,149,000 4,900,000

Source: U.S. Burcau of Mines, National Institute for Metal-
lurgy (South Africa).
¢Estimated.

1975 Fluorspar

increasing proportion of world output over the long
lerm.

Namibia (formerly South-West Africa), Kenya,
Tunisia and Morocco are all significant producers.

Unti! recently, South America produced limited
quantities of hand-sorted metallurgical grade fluorspar.
Exploration and development is moving along rapidly
in both Brazil and Argentina and output from this
continent has risen to about 150,000 tons.

Outlook

The performance of the fluorspar industry necessarily
parallels development in the steel, chemical and alumi-
num industries, which together account for 95 per cent
of fluorspar consumption.

Conversion from the open-hearth process to the
basic-oxygen process for steeimaking, and vigorous
growth in the chemical and aluminum industries dur-
ing the 1960s accelerated fluorspar consumption. A
hiatus in this growth during 1971 and much of 1972
obviated a tight-supply situation, and both consumer
and producer stocks, particularly of acid grade, grew

Prices

United States fluorspar prices, quoted in
Engineering and Mining Journal of December
1975.

(net ton fob llinois and Kentucky,
CaF; content, bulk)

($)
Ceramic, calcite and silica variable,
CaF,
88-90% 90-100
95-96% 95-106
97% 100-115
In 100-1b paper bags, extra 9
Metallurgical pellets, 70% effective
CaF; 83-88
Acid, dry basis, 97% CaF;
Carloads 95-115
Less than carload not reported
Bags, extra 9
Pellets, 88% effective 105

Wet filter cake, 8-10% moisture,
sold dry content — subtract

approx. 3.00
Dry acid concentrates fob

Wilmington, 97% CaF, st 102.50-125
European wet filter cake, 8-10%

maisture, sold dry content, duty

pd. st cif Wilmington/ Philadelphia

term contracts (spot material

$5-10 higher) 105-117

Mexican

Metallurgical 70% fob cars
Mexican border 60.50-61.00
Tampico, fob vessel 63.00-63.50
Acid, 97% + Eagle Pass, bulk 73.50-76.50

203



substantially. The boom in 1974 was arrested by ycar-
end as the world economic climate deteriorated and
output remained static during 1975.

World steel demand by the early 1980s is expected
to exceed one billion metric tons, and continued
growth in the BOF process for steeimaking will be the
mainstay of growth in the fluorspar industry.

Consumption of {luorspar in the aluminum indus-
try is expectled to level off over the medium term as
fluorine emissions from potlines are reduced and grea-

ter efficiency in recycling is achieved. Also, recovery of

fluorine from phosphate rock processing has begun and
is currently substituting for fluorspar in the aluminum

industry. This source of fluorine will grow in impor-
tance. The outcome ol the controversy over the envi-
ronmental effects of fluorocarbons is likely to weigh in
favour of caution, and decline in this sector could
result. These negative effects on the demand for
fluorspar will undoubtedly be compensated for in the
long-term by accelerated use in uranium refining and
developments in the chemical industry.

Fluorine, the most clectronegative ol all clements
reacts with almost all organic and inorganic substances
and in view of this property, only the surface ol its
potential as a chemical has been scratched.

Tariffs
Most
Item British Favoured General
No. Preferential Nation General Preterential
Canada
29600-1 Fluorspar free lree frec lree
United States
($/1)
522.21 Fluorspar, containing over 97% calcium
fluoride 2.10
52224 Fluorspar, containing not over 97%
calcium fluoride 8.40

Sources: For Canada, The Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division.
For United States, Tariff Schedules of the United States, Annotated (1976) T.C. Publication 749.
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Gold

J.J.HOGAN

Gold production in Canada in 1975 was estimated at
1,674,000 ounces* valued at $276,125,000 compared
with 1,698,392 ounces in 1974 valued at $263,794,245,
a decline in volume of 1.4 per cent. The average yearly
afternoon fixing prices of gold on the London Gold
Market converted to equivalent Canadian dollars for
the years 1975 and 1974 were $165.03 and $155.32
respectively. As a result of the higher average gold
price on the free market, the dollar value of gold
production in 1975 reached an all time high, the
previous high being in 1974. Volume of gold produc-
tion in Canada has declined continuously since 1960
when 4,628,911 ounces were produced. The largest
gold production in Canada for any year was 1941 when
5,345,179 ounces were produced.

Canada has been one of the world’s leading pro-
ducers of gold and, since production was first officially
recorded in 1858, has produced 201.1 million ounces to
the end of 1975 valued at $7,166 million. Although
most of the provinces and territories have contributed
to the total output, the largest producers in decreasing
order of output, were Ontario, Quebec, British Colum-
bia, Yukon Territory and the Northwest Territories.

In 1975, the 21 operating lode or auriferous quartz
gold mines in Canada produced 1,240,000 ounces of
gold compared with 1,212,911 ounces in 1974, the first
increase in lode gold production since 1960. The reason
for the rise in production of gold from lode mines was
that a mine in Quebec recorded its first full year of
production and added significantly to the gold output.
In Quebec, a lode mine that came into production in
1974 closed in 1975. Gold derived from base metal
mining amounted to 430,000 ounces in 1975 compared
with 475,678 ounces in 1974. A reduction in the output
of copper was the main reason for the decline in
byproduct gold production. A small amount of gold was
recovered from placer deposits of the Yukon Territory
and British Columbia. In 1975, Ontario accounted for
46.3 per cent of the national total, followed by Quebec
with 27.8 per cent. Northwest Territories 11.1 per cent
and British Columbia 8.6 per cent.

The substantial increase in the gold price which
began in 1972 has enabled most of the Canadian gold

* The term “ounce” refers to the troy ounce throughout unless
otherwise stated.

mines to continue to operate at a profit, and thereby
play an important role in the economy of those com-
munities dependent on gold mining, and whose econ-
omy over the years was helped through the assistance
extended to such mines under the provisions of the
Emergency Gold Mining Assistance Act. The expiry
date of the Act is June 30, 1976 but no gold mines have
received assistance since 1971 because it was more
profitable for them to sell their gold on the open
market.

On July 30, 1975, Parliament gave Royal Assent to
an Act to amend the existing Olympic (1976) Act,
passed in 1973, which amendment authorizes the issue
for circulation in Canada of gold coins of the denomina-
tions of $100 commemorating the Olympic Games to
be held in 1976. Such coins shall bear the date 1976.
This new legislation also provides that each of the new
gold Olympic coins will be legal tender for payment of
an amount not exceeding $100.

The coins to be minted are a 14 carat gold coin and
a 22 carat proof gold coin. The specifications for the 14
carat gold coin are; gold 58.3 per cent, copper 31.3 per
cent, silver 4.0 per cent, zinc 6.4 per cent, weight 13.34
grams (gms), weight of contained gold 7.7759 gms (Ve
ounce), diameter 26.53 millimeters (mm) and gauge
1.82 mm. Specifications for the 22 carat gold coin are;
gold 91.66 per cent, copper 7.34 per cent, silver 1.00
per cent, weight 16.96 gms, weight of contained gold
15.5517 gms (V2 ounce) diameter 24.49 mm and gauge
1.96 mm. These will be the first $100 official gold coins
minted by the Canadian government. At the end of
1975 no decision had been reached on the price at
which the coins would be sold or the number of coins
that would be minted.

In 1975, the Republic of South Affrica was, by far,
the leading world gold-producing country, followed by
the U.S.S.R., Canada and the United States. Other
significant gold producing countries were Ghana, Rho-
desia, Papua-New Guinea, the Philippines and
Australia. Smaller producers were Brazil, Colombia,
Japan, Mexico, Peru, Zaire and the Dominican Repub-
lic.
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In its 46th annual report for the fiscal year ending
March 31, 1976 the Bank for International Settiements
(BIS) reported gold production in the noncommunist
world for the year 1975 at 927.8 metric tons {(mt),
equivalent to 29.83 million ounces, compared with
993.4 mt (31.94 million ounces) in 1974, a decline of
6.6 per cent. In 1975, the Republic of South Africa
produced 708.1 mt (22.76 million ounces) of gold
compared with 758.5 mt (24.39 million ounces) in
1974. In both 1975 and 1974 South African gold
production represented 76.3 per cent of the noncom-
munist world total. Canada accounted for 5.4 per cent
of the noncommunist world production. Table 2 shows
the U.S. Bureau of Mines world gold production esti-
mates for the years 1973 and 1974 at 43,007,573 and
39,760,673 ounces, respectively. For these years the
U.S.S.R. gold production was estimated at 7,100,000
and 7,300,000 ounces, respectively. Consolidated Gold
Fields Limited, a company that holds a large interest in
South African gold mining, in its report **Gold 1976
estimated gold production in the U.S.S.R. for the years

Table 1. Canada, production of gold,
1974-75.

1974 1975%
(ounces)
Newfoundland
Base-metal mines 11,605 13,000
New Brunswick
Base-metal mines 4,296 5,000
Quebec
Auriferous quarts
mines
Bourlamague-
Louvicourt 128,144 134,000
Malartic and
Matagami 176,295 209,000
Total 304,439 343,000
Base-metal mines 136,120 122,000
Total Quebec 440,559 465,000
Ontario
Auriferous quartz
mines
Larder Lake 173,882 170,000
Porcupine 253,966 256,000
Red Lake & Patricia 296,157 285,000
Total 724,005 711,000
Base-metal mine 77,100 64,000
Total Ontario 801,105 775,000
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1974 19757
(ounces)
Manitoba-Saskatchewan
Base-metal mines 67,710 60,000
Placer operations - —
Total Manitoba-
Saskatchewan 67,710 60,000
Alberta
Placer operations 97 —
British Columbia
Auriferous quartz
mines — —
Base-metal mines 160,791 143,000!
Placer operations 1,290 1,000
Total British
Columbia 162,081 144,000
Yukon Territory
Base-metal mines 18,056 23,000
Placer operations 8,416 3,000
Total Yukon 26,472 26,000
Northwest Territories
Auriferous quartz
mines 184,467 186,000
Base-metal mines - —
Total Northwest
Territories 184,467 186,000
Canada
Auriferous quartz
mines 1,212,911 1,240,000
Base-metal mines 475,678 430,000
Placer operations 9,803 4,000
Total 1,698,392 1,674,000
Total Value $263,794,245  $276,125,0002

Average value per

oz.3 $155.32 $165.03

Source: 1974 Statistics Canada; 1975, Statistics Canada and
company reports. Breakdown by type of operation by the
Statistics Section, Mineral Development Sector, Department of
Energy, Mines and Resources, Ottawa.

IProduction from Dusty Mac Mines Limited included in base-
metal mines. 2Value not necessarily based on average gold
price for 1975. 3Average of London Gold Market afternoon
fixings in Canadian funds.

PPreliminary, — Nil.



1974 and 1975 at 13.53 million ounces and 13.09
million ounces, respectively. There is a wide discre-
pancy between the two estimates on gold production in
the U.S.S.R. The general consensus is that the
U.S.S.R. gold production will continue to increase over
the next few years.

In 1975, the Republic of South Africa sold its gold
production on the world market to meet balance-of-
payment obligations. According to the BIS report the
market supplies of new gold were about the same as in
1974. Production in the noncommunist world in 1975
was down, but an estimated sale of 150 mt (4.82
million ounces) by communist countries, a decline in
the western world’s official gold reserves of 50 mt (1.61
million ounces), which includes the market sales of 39
mt (1.25 million ounces) by the United States Treasury
and 16 mt (0.51 million ounces) out of South Africa’s
official reserve, brought the gold available for non-
monetary demand up to 1,130 mt (36.33 million
ounces), about 4 per cent less than in 1974. The BIS
estimated that gold sales by the communist countries
were 150 mt in each of the years 1974 and 1975. The
report **Gold 1976 showed demand and supply of
gold to be in balance in 1975 and placed private
purchases at 178 mt (5.72 million ounces) in 1975 a
substantial decline from the 519 mt (16.69 million
ounces) purchased in 1974.

Trading in gold futures was established on five
commodity exchanges in the United States on Decem-
ber 31, 1974. The gold futures contract specification set
by the Commodity Exchange Inc. (Comex) of New
York and the International Monetary Market (IMM)
of Chicago call for trading in contracts of 100 ounces
each. The contract size established by the Chicago
Board of Trade (CBT) was three bars, each weighing
one kilogram (32.15 ounces) for a total weight of 96.45
ounces, and by the New York Mercantile Exchange
(NYME) of New York, and MidAmerican Com-
modity Exchange of Chicago, was one kilogram bar.
Comex and IMM accounted for the largest number of
transactions on the futures exchange. With the intro-
duction of the futures market in the United States the
speculators can do their trading on this market rather
than go into the open market for gold purchases. The
gold futures contract specifications on the Winnipeg
Commodity Exchange calls for trading in either 400-
ounce contracts or 100-ounce contracts.

The gold mining industry received a series of set-
backs in 1975. The anticipated strong demand for gold
by United States citizens in 1975 following the legaliza-
tion of gold ownership in that country, on and after
December 31, 1974 did not develop. The announce-
ment by the Secretary of the Treasury in December
1974 that the United States government would offer
gold from its official reserves for sale by auction, and
two subsequent sales in 1975 were largely responsible

1975 Gold

for stopping the gold price rise and eventually leading
1o a price decline. The announcement on August 31,
1975 by the International Monetary Fund (IMF) that
the Interim Committee had agreed to sell by auction
one-sixth of the approximate 150 million ounces of
gold in its official reserves to obtain funds to assist
developing countries resulted in a sharp fall in the gold
price.

Canadian developments

Atlantic provinces. All gold produced in the Atlan-
tic provinces in 1975 was derived as a byproduct of base
metal ores. Exploratory programs were carried out on
some of the gold prospects in the former gold-produc-
ing areas in Nova Scotia.

Quebec. Changes to the mill circuit at Agnico-Eagle
Mines Limited resulted in a significant improvement in
the recovery of gold and in an increase in the milling
rate in the latter half of 1975 to near the rated capacity
of 1,000 tons* of ore a day. Underground diamond
drilling to test the area below the 1,800 foot level has
confirmed the existence of the ore zone to the 2,250
foot level. The shaft will be deepened 1,100 feet to the
2,965 foot horizon and seven new levels established.
Camflo Mines Limited completed the deepening of its
shaft by 600 feet to the 3,365 foot horizon and
established four new levels. Waste and ore passes were
being driven from these lower levels to prepare this
section of the mine for exploration and development.
The capacity of the mill was increased from 1,000 tons
to 1,250 tons a day. The mine of Chibex Limited,
under management control of Valley Mining Corp.,
closed in mid-1975 because of poor operating results.
The mine, the former producing mine of Key Anacon
Mines Limited, came into production in November
1974. East Malartic Mines, Limited completed sinking
the Barnat shaft 600 feet to a depth of 3,000 feet and
began developing two low-grade porphyry zones for
production. The ore from this operation will be trucked
to the East Malartic mill for treatment. A plant mod-
ernization program was completed and this should
improve the efficiency and profitability of the opera-
tion. Lamague Mining Company Limited is using load-
haul-dump equipment to drive an incline above the
1,500 foot level in the north end of the property and to
mine flat orebodies as they are encountered. Ore
passes are being driven on the lower levels of Sigma
Mines (Quebec) Limited to prepare this section of the
mine for exploration and development. Campbell
Chibougamau Mines Ltd., a substantial producer of
byproduct gold, closed in May 1975 as a result of the
depressed copper price and labour problems.

Considerable exploration work was done on gold
prospects in northwestern Quebec. Belmoral Mines

* The short ton of 2,000 pounds is used throughout unless
otherwise stated.
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Table 2. World
1974

gold production, 1973-

Other countries 11,564 4,710
Total 1,368,166 1,319,749
World Total 43,007,573 39,760,673

1973 19747
(ounces)
North America
Canada 1,954,340 1,698,392
United States 1,175,750 1,126,886
Other countries 239,136 243,239
Total 3,369,226 3,068,517
South America
Colombia 215,876 265,195
Brazil 203,096 210,000
Chile 97,995 118,829
Peru 104,490 110,000
Bolivia 35,964 41,600
Other countries 48,522 34,275
Total 705,943 779,899
Europe
US.S.R.? 7,100,000 7,300,000
Yugoslavia 176,347 177,000
Sweden 80,923 85,000
Romania® 60,000 60,000
Other countries 91,740 77,889
Total 7,509,010 7,699,889
Asia
Philippines 572,319 536,399
North Korea® 160,000 160,000
Japan 187,631 139,727
India 105,390 101,114
Other countries 138,919 169,429
Total 1,164,259 1,106,669
Africa
Republic of South
Africa 27,494,603 24.362.868
Ghana 722,531 760,000
Southern Rhodesia® 500,000 500,000
Zaire 133,650 126,449
Other countries 40,185 36,633
Total 28,890,969 25,785,950
Oceania
Papua — New Guinea 722,341 726,047
Australia 554,278 520,102
Fiji 79,983 68,890
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Sources: U.S. Bureau of Mines, Mineral Trade Notes, Novem-
ber 1975, and Statistics Canada.
P Preliminary; ¢Estimated.

Ltd. carried out an extensive surface diamond drill
program on its large holdings to the north-east of
Sigma. Bras d’Or Mines Ltd. began sinking a shaft at
its property west of Belmoral. Campbell Chibougamau
sunk a decline and carried out an underground
exploration program at its optioned Gwillim Lake gold
prospect near Chibougamau. A bulk sample of 16,588
tons processed through the company’s mill graded
0.193 ounce of gold a ton. A private company, Darius
Gold Mines Inc., carried out an extensive under-
ground exploration program on the former O’Brien
mine in the Cadillac district. Dumagami Mines Lim-
ited stripped and prepared a large area for open-pit
mining. Work on this property was deferred until some
semblance of stability develops in the gold price. A
bulk sample shipment from the property of Goldex
Mines Limited, in the Val d’Or district, to the custom
mill of Malartic Gold Fields (Quebec) Limited, yielded
only 526 ounces of gold averaging 0.067 ounce of gold a
ton, much below the estimated grade. Quebec
Sturgeon River Mines Limited did some underground
exploratory work at its Bachelor Lake property, but
deferred further work in the latter part of the year
because of the decrease in the gold price and increased
operating costs. A 1,200-foot decline was driven on the
large, low-grade property of Thompson Bousquet Gold
Mines Ltd., in Bousquet township. A 15,000-ton bulk
sample was shipped to Malartic Gold Fields custom
mill, but grade and haulage costs made the treatment
of this ore at the Malartic mill impractical.

Considerable exploration work consisting mainly of
geological surveys and surface diamond drilling was
carried out on gold prospects in the gold mining
districts of Quebec.

Ontario. Total gold production in Ontario in 1975 was
775,000 ounces, a decline of 3.3 per cent from 1974.
The 12 gold mines that operated in the province in
1975 accounted for 91.7 per cent of the provincial total.

Campbell Red Lake Mines Limited in the Red
Lake district, maintained its position as the leading
gold producer in Canada. Dickenson Mines Limited
began construction of a dust-collection system for the
recovery of calcine and arsenic trioxide from the
roasting of its ore. A mill test by Cochenour Willans
Gold Mines, Limited was run on 20,000 tons of ore
from the granodiorite zone on the adjoining property of
Wilmar Mines Limited. The test results indicated that
the grade of the ore was not sufficient to warrant
mining. Tests were also performed on ore from
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Wilmar's breccia zone, which was last mined in 1971
and results were unsatisfactory, forcing a closure of all
operations on the Wilmar property.

The capacity of the Pamour Porcupine Mines, Lim-
ited mill in the Timmins area was increased from 2,500
tons to 3,000 tons a day. Pamour ran a mill test on
6,200 tons of ore from the property of Canadian Arrow
Mines Limited and results indicated that further
custom milling was not warranted under prevailing
economic conditions. The drop in the price of gold in
September 1975 and increased transportation costs
forced The Mining Corporation of Canada, Limited to
suspend mining operations at its New Joburke mine
near Timmins.

In December, Rengold Mines Ltd. began tune-up
operations at its leased property near Misanabi, the
former Renabie mine. The initial milling rate is 300
tons a day and an increase to 500 tons is anticipated.
Hollinger Mines Limited continued its underground
exploration program on the optioned property of New

Kelore Mines Limited that adjoins that of the Hollinger
Ross mine on the north. Quebec Sturgeon River Mines
Limited erected a headframe and ancillary facilities at
its Stock township property as a further step in an
exploration and development program. Work was
deferred until there is an improvement in the price of
gold.

Amoco Canada Petroleum Company Ltd., a wholly-
owned subsidiary of Standard Oil Company (Indiana)
reported a gold discovery near Sundy Lake in the
Burnbush river area of northeastern Ontario about 125
miles northeast of Timmins. The company carried out
a diamond drill program. Exploratory work consisting
of geological mapping, and surface and underground
drilling was carried out on gold properties in many of
the mining areas. Exploration has been adversely
affected in Ontario by the decline in the gold price and
problems related to increasing inflation, govern-
ment taxation policies, and the difficulty in raising
venture capital.
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Table 3. Canada, gold production, 1966-1975

Auriferous Placer Base-metal
Quartz Mines Operations ores Total

(ounces) (%) (ounces) (%) (ounces) (%) (ounces) (%)
1966 2,676,381 80.6 43,369 1.3 599,724 18.1 3,319,474 100
1967 2,426,137 81.2 9,411 0.3 550,720 18.5 2,986,268 100
1968 2,208,184 80.5 9,564 0.4 525,273 19.1 2,743,021 100
1969 2,030,680 79.8 8,725 0.3 505,704 19.9 2,545,109 100
1970 1,883,764 78.2 7,359 0.3 517,451 21.5 2,408,574 100
1971 1,766,634 78.2 4,988 0.2 489,108 21.6 2,260,730 100
1972 1,598,460 76.9 4,454 0.2 475,653 229 2,078,567 100
1973 1,416,842 72.5 9,804 0.5 527,694 27.0 1,954,340 100
1974 1,212,911 71.4 9,803 0.6 475,678 28.0 1,698,392 100
1975° 1,240,000 74.1 4,000 0.2 430,000 25.7 1,674,000 100

Source: Statistics Canada. Breakdown classification by Statistics

Mines and Resources, Ottawa.
P Preliminary.

Table 4. Canada, gold production, average
value per ounce and relationship to total

value of all mineral production,
1966-1975
Gold as
Percen-
tage
of Total
Average Value of
Total Total Value per Mineral
Production Value Ounce Produc-
tion
(ounces) ($ Cdn) ($ Cdn) (%)
1966  3,319.474 125,177,364 371.71 31
1967 2,986,268 112,731,618 37.75 2.6
1968 2,743,021 103,439,321 37.71 2.2
1969 2,545,109 95,925,158 37.69 2.0
1970 2,408,574 88,057,464 36.56 1.5
1971 2,260,730 79,903,241 35.34 1.3
1972 2,078,567 119,742,087 57.61 1.9
1973 1,954,340 190,376,168 97.41 2.3
1974 1,698,392 263,794,245 155.32 2.3
1975 1,674,000 276,125,000!  165.03 2.1

Source: Statistics Canada.
7Preliminary.
1'Value not necessarily based on average gold price for 1975.

Prairie Provinces. Virtually all gold produced in the
prairie provinces was recovered as a byproduct from
the mining of base-metal ores. A small amount of gold
was recovered by gravel-washing plants on the North
Saskatchewan River near Edmonton. A limited
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Section, Mineral Development Sector, Department of Energy,

amount of exploratory work was done in some of the
former gold-producing districts.

British Columbia. The major portion of gold pro-
duced in British Columbia in 1975 was recovered as a
byproduct of base-metal mines, mainly from the treat-
ment of copper ores. In August 1975 Dusty Mac Mines
Ltd. started shipping ore from its open-pit gold
mine in British Columbia to the mill of Dankoe Mines
Ltd. for custom treatment. Proven reserves are 102,
000 tons grading 0.24 ounce of gold and 4.29 ounces of
silver a ton. The milling contract called for 10,000 tons
of ore a month. The concentrates produced were
shipped to Cominco Ltd’s smelter at Trail for the
recovery of gold and silver. Northair Mines Lid. was
constructing a 300-ton-a-day mill at its gold-silver
property at Brandywine Falls about 70 miles north of
Vancouver and expected to start milling early in 1976.
Some placer gold was recovered from the Cariboo and
Atlin districts. Inflation and adverse taxation policies
held exploration to a minimum in 1975.

Yukon Territory. There was considerable activity in
the placer mining districts in the Yukon in 1975,
especially in the Dawson area. A placer discovery was
made in the Gold Range area near the Alaska bound-
ary and about 60 miles north of Snag. Whitehorse
Copper Mines Litd. was the main contributor to
byproduct gold production.

Northwest Territories. Cominco Ltd. continued the
shaft-sinking program at its Con mine near Yellow-
knife and expected that the shaft will be completed to a
depth of 5,800 feet in the latter half of 1976. In March,
the company announced that the mill capacity will be
increased from 450 tons to 650 tons a day in 1976.



Camlaren Mines, Limited completed an underground
development program on its Gordon Lake property
north of Yellowknife. Camlaren decided to defer mill
construction because of escalating costs and the decline
in the gold price. Giant Yellowknife Mines Limited
started milling ore from its open-pit orebody. The
company also carried out an underground exploration
and surface diamond drill program on its optioned
Salmita property, about 15 miles north of Yellowknife.

Foreign Developments

Republic of South Africa. In 1975, gold production
in the Republic of South Africa was estimated at 22.8
million ounces compared with 24.4 million ounces in
1974, a decline of 6.5 per cent. The lower production
was a result of labour shortages, labour disturbances
and the treatment of lower grade ore to take advantage
of the higher gold price during the first part of the year.
The South African mines are highly labour-intensive
and in the past have relied heavily on expatriate labour;
Malawi and Mozambique being the two most impor-
tant sources. A major setback to the labour pool was
the banning of labour recruitment from Malawi by the
government of that country. To offset the loss of the
Malawian source of labour and to reduce dependence
on foreign labour, the South African mine operators
launched a campaign to recruit African miners from
South Africa and by the end of July 1975 this labour
source had increased to over 125,000 compared with
82,000 at the end of 1974. The largest proportion of the
350,000 African workers employed in the mines at the
middle of 1975 were from South Africa. Today Mozam-
bique and Lesotho are the major source of expatriate
labour, but labour recruitments also come from
Botswana and Rhodesia. Mining costs rose an esti-
mated 25 per cent in 1975 because of increased cost of
supplies and substantial wage increases to miners,
which, coupled with the decline of the gold price in the
second half of 1975, reduced ‘the profitability of gold
mines. The 17.9 per cent devaluation of the Rand in
September 1975, primarily caused by the decrease in
the gold price, eased some of the pressures on pro-
ducers.

Gold output in South Africa is expected to remain
relatively stable or show a slight decrease over the next
three to four years. The South African operators are
investigating ways for increased use of mechanized
equipment to increase productivity, but the geological
nature of the ore deposits and the narrow widths of the
ore zones precludes the use of much of the equipment
now available for stoping.

United States. Gold production in the United States
was estimated at 1.03 million ounces in 1975 by the
U.S. Bureau of Mines, a decline of 8.8 per cent from
the 1.13 million ounces produced in 1974. Shortage of
labour and lower copper production, the main source of
byproduct gold, were largely responsible for the lower
gold production. Lode gold mines accounted for about
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Table 5. Average annual price of gold,
1971-1975

London Free Market! Royal Canadian Min!?2

($ U.S) (equiv. $ Cdn.) ($ Cdn.)
1971 40.806 41.206 35.34
1972 58.132 57.531 36.60
1973 97.224 97.250 38.86
1974  159.259 155.320 41.18
19757 161.055 165.025 43.22

lAnnual averages of London Free Market Price, afternoon
fixings, as reported by Sharps Pixley Ltd. 2Annual averages of
the Royal Canadian Mint Weekly published buying prices.

P Preliminary.

59 per cent of the total output. The major lode gold
producers were Homestake Mining Company in South
Dakota, and Carlin Gold Mining Company and Cortez
Gold Mines in Nevada. Kennecott Copper Corporation
was the major contributor to byproduct gold. Higher
gold prices in the first half of the year stimulated
considerable mine exploration in many of the old gold-
mining. districts, especially in Nevada following the
success of open-pit gold mines in that state. Some gold
is being recovered in Nevada, New Mexico and Colo-
rado by cyanide heap leaching on deposits that would
not justify the expense of a conventional cyanide plant.

Dominican Republic. The Pueblo Viezo mine of
Rosario Dominicana, S.A., located in the provinces of
Sanchez Ramirez in the northern central region of the
Dominican Republic, came into production on April 1,
1975. Rosario Dominicana is owned 40 per cent by
Rosario Resources Corporation, 40 per cent by J.R.
Simplot and 20 per cent by the Dominican Republic’s
central bank. The plant has been designed to treat
8,000 metric tons of ore a day from its open-pit mine,
and annual output will be about 350,000 ounces of gold
and 1,500,000 ounces of silver. At plant capacity the
Pueblo Viezo mine will be the second largest gold
producer in the western hemisphere. The doré bullion
produced by the mine will be shipped to Switzerland
for refining and marketing. Ore reserves are estimated
at 30 million metric tons of oxide ore averaging 0.128
ounce of gold and 0.82 ounce of silver a metric ton.
Drilling has also indicated a sulphide zone containing
17 million metric tons averaging 2.19 per cent zinc,
0.25 per cent copper, 0.131 ounce of gold and 1.12
ounces of silver a metric ton.

Australia. In Australia the Gold Mining Assistance
Act 1954-1972 expired on June 30, 1975. The Act came
into force on November 18, 1954 to assist the gold
mines that were facing economic hardships by extend-
ing subsidy payments on gold production under certain
terms.
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Newmont Proprietary Limited, a wholly-owned
subsidiary of Newmont Mining Corporation, has a 30
per cent interest in a gold mine in western Australia,
with Dampier Mining Company Limited, a wholly-
owned subsidiary of The Broken Hill Proprietary Com-
pany Limited, holding the other 70 per cent. It is
estimated that plant construction, which is underway
and is expected to be completed by 1977, will cost $36
million. Open-pit mineable reserves are estimated at
4,200,000 tons averaging 0.28 ounce of gold a ton.

The drop in the gold price and increased production
costs have made many of the Australian mines mar-
ginal and closures have taken place in 1975. If there is
no improvement in the gold price more mines will be
forced to close in 1976.

Bolivia. Camino Gold Mines Limited, a Canadian
company, carried out a limited amount of exploratory
work on its placer gold deposit in the Tipuani Valley
district.

Brazil. The Anglo American Corporation of South
Africa Ltd. has purchased 49 per cent of Brazils
major gold mining operation. The Mineracao Morro
Velho, S.A., near Belo Horizonte in Minas Gerais
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state. Anglo American’s expertise and financial re-
sources will be used to increase efficiency and pro-
ductivity at the mine. About 50 per cent of Brazil’s
gold production of over 400,000 ounces comes from
this property.

Costa Rica. Esperanza Mines Corporation, wholly-
owned subsidiary of Bulora Corporation Limited, a
Canadian company, operated a small gold mill at its
Libana gold mine.

Nicaragua. Noranda Mines Limited holds a 60.5 per
cent interest in the Empresa Minera de el Setentrion, a
gold property in Nicaragua. In 1975, 59,400 ounces of
gold were recovered from this mine from the treatment
of 129,900 tons averaging 0.5 ounces of gold a ton.

Philippines. In the Philippines incentives have been
extended to gold mines by the government through
long-term credit facilities to help finance exploration
and development, tax exemption on the import of
mining and milling facilities for exploration, and devel-
opment and technical assistance by the Bureau of
Mines to newly developed mines. These incentives

(text continued on page 218)
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have generated increased activity in the gold mining
industry, and the possibilities of bringing new mines
into production and increasing outpul at producing
mines are being investigated.

U.S.S.R. Accurate data on the gold mining industry in
the U.S.S.R. is not available. A significant amount of
gold is recovered from placer operations. Gold is also
recovered from lode mines and as a byproduct from
base-metal mines. Gold production in the U.S.S.R. is
expected to increase in 1976.

Price

The price of gold on the London Gold Market closed at
$140.25 (U.S.) an ounce at the end of 1975, a decline
of 24 per cent from the year-opening price of $185 U.S.
an ounce. The average of the afternoon fixing prices on
the London Market for the year 1975 was $161.018
U.S. compared with $159.259 U.S. an ounce in 1974.

Four factors played a key role in determining the
gold price pattern for 1975; the lack of interest in the
purchase of gold by the United States public; the
decision by the United States government to offer for
auction two million ounces of gold from its official
reserves; an improvement in the United States trade
balance and a strengthening of the U.S. dollar relative
to other currencies.

On and after December 31, 1974 the United States
citizens were allowed to buy, sell and hold gold after
being prohibited from trading in gold for 41 years,
unless holding a licence issued by the U.S. govern-
ment. There was widespread expectation of a massive
rush by American citizens o buy gold and the price of
gold in anticipation of this demand began a sharp rise
in November 1974, reaching a high of $197.50 an
ounce on December 30, 1974. The rush never devel-
oped. United States citizens showed little interest in
acquiring gold and the price rise peaked. The high level
of the gold price and brokerage charges and taxes did
much 10 discourage the development of an active
interest.

At the first United States gold auction on January
6, 1975 the United States Treasury made available
from its official reserves 2 million ounces of gold for
competitive bidding. The sale generated little interest
and bids were accepted on only 754,000 ounces ranging
in price from $153 U.S. an ounce to $181 and averaging
$165.67. This average was below the free market price
of $169.50 on January 7, 1975, but prices quickly
recovered and remained in the range of $186 1o $171
untl April 14 when the price declined to $167.50.

Following the agreement reached in December
1974 in Martinique between U.S. President Gerald
Ford and French President Valery Giscard d’Estaing,
regarding the use of the free market gold price for the
evaluation of official gold reserves, the French govern-
ment revalued its gold reserves carly in January 1975,
based on a price of $170.40 U S. an ounce. This action
by the French government had little effect, if any, on
the stabilization of the gold price near this level. In July
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1975, France adjusted its reserve value in gold by
adjusting the value of gold to $171.36 U.S. an ounce
and it remained at this level for the remainder of the
year.

At the second United States Treasury gold auction
held on June 30, 1975, 449,500 ounces of gold were
sold to all successful bidders at a price of $165.05 an
ounce, a free markel-related price at that time, and
close to the average price at the first auction.

For the period from mid- April, 1975 to the end of
August the free market gold price, with minor fluctua-
tions, remained relatively close to the bid price of just
over $165 U.S. obtained at both U.S. gold auctions. For
a short period in mid-May the gold price was over $170
U.S. an ounce because of unsettled world conditions.

On August 31, the Interim Committee of the
International Monetary Fund (IMF) announced that
an agreement had been reached: to abolish the official
price of gold, for the sale of about one sixth (25 million
ounces) of gold from the Fund’s official reserves to
establish a fund, with the profits derived from the sale,
lo assist developing countries; and for the restitution of
one-sixth of the Fund’s gold to member countries in
proportion to their holdings in the Fund. Unresolved at
the Interim Committee’s meeting was an acceptable
solution on the exchange rate system to be adopted.
This issue will be on the agenda at the next Interim
Committee meeling in Jamaica in early January 1976.
To be effective the agreement reached on the role of
gold in future monetary arrangements depends on a
resolution of the problems relating to the exchange rate
system.

The decision of the IMF 1o sell gold severely
affected the gold marketl. On September 1, 1975 the
price had dropped to $154.25 an ounce on the London
Market from the preceding day’s afternoon fixing price
of $159.80 U.S. an ounce. The market price for gold fel!
to $128.75 on September 23 which was not only the
lowest price quoted on the London Market for 1975 but
the lowest price since January 1974. Gold recovered
from this low, and held in a price range slightly above
or below $140.00 U.S. for the remainder of the year.

A factor of major importance in the pricing of gold
will be the arrangements made by central banks of the
different countries involved to treat the large amount
of gold now in their official reserves once the official
price of gold is removed in about one and one-half 10
two years. At the end of 1975 gold in official reserves of
the noncommunist countries was 1.1781 billion ounces
compared with 1.1794 billion ounces at the end of
1974. Gold in official reserves held by each country is
shown in Table 7. A small percentage of this gold made
available to the free market would put severe down-
ward pressure on the pricing pattern, and it is not likely
that the central banks will make any large sales. In
1974, Italy borrowed $2 billion from West Germany,
using the collateral value of gold in its reserves (o
secure the loan. Details of the loan were not announced
but an unofficial report placed the value of the gold in



the range of $120.00 U.S. an ounce. In mid-1975
Portugal obtained a short-term credit from the Bank
for International Settlements using part of their gold
reserves as collateral. It would appear that gold now in
official reserves of central banks will be used to a
greater extent as collateral for loans once official price
restrictions are removed.

Table 7. Gold reserves of central banks
and governments, December 31, 1975

Value in millions

of dollars; gold  ounces (fine)

valued at $42.22  in millions
Country U.S. per fine ounce of ounces

United States 11,599 274.7
West Germany 4,966 117.6
France 4,262 100.9
Switzerland 3,513 83.2
Italy 3,483 82.5
Netherlands 2,294 54.3
Belgium 1,781 42.2
Portugal 1,170 277
Canada 927 22,0
Japan 891 211
United Kingdom 888 21.0
Austria 882 20.9
South Africa 749 17.8
Spain 602 14.3
Others 5,009 118.7
International

Monetary Fund 6,478 153.4
Bank for

International

Settlements 246 5.8
Estimated total,

world! 49,740 1,178.1

Source: Value from Federal Reserve Bulletin (US) May 1976
number of ounces calculated by Mineral Development Sector,
Department of Energy, Mines and Resources, Ottawa.
IExcludes holdings of the U.SS.R., other Eastern European
Countries and the People’s Republic of China.

Uses and consumption

Gold has been used traditionally as a monetary reserve
by governments and central banks in the settiement of
international balances, but since August 1971, when
the President of the United States temporarily sus-
pended the convertibility of the U.S. dollar into gold, it
has not been used for the settlement of balance
payments. When the accord reached August 31, 1975,
on abolishing the official price of gold is finalized, the
metal’s use as an official reserve will disappear.

The major industrial uses of gold are in the jewell-
ery trade, the electronic industry, dentistry, coinage,

1975 Gold

and in fabricating medallions. In jewellery products,
because of the high gold price, the trend is towards the
fabrication of items having a lower carat gold content.
In the industrial field, emphasis has been placed on the
development of technology leading to a more efficient
use of gold, such as a thinner film in gold-plating,
selective and spot gold-plating, and duplex plating with
a high-carat surface on a low-carat base. Other precious
metals; silver, platinum and palladium, can replace
gold in many of its usages.

According to figures contained in the Consolidated
Gold Fields report the noncommniunist world consump-
tion of gold in 1975 increased substantially for jewell-
ery, declined in the electronic industry and in other
industrial and decorative uses, and increased in dentis-
try and in the fabrication of gold medals and medal-
lions. World consumption of gold in the noncommunist
world was estimated at 36.17 million ounces in 1975
compared with 40.32 million ounces in 1974.

Gold consumed in the jewellery industry in 1975
was estimated at 17.1 million ounces compared with 7.4
million ounces in 1974. Italy, Spain and Turkey
registered substantial increases in the fabrication of
jewellery. Italy’s strong demand was 1o satisfy a strong
export market. Most other countries in Europe had
smaller gains. Substantial improvements in jewellery
demand also took place in India, the Arab countries
and South East Asia. In 1974, many of the Arab
countries un-hoarded gold contained in jewellery and
as a result had a negative consumption in jewellery. In
the United States gold usage in the fabrication of
jewellery continued the decline with began in 1973.
Consumption was estimated at 2.06 million ounces, a
decline of 17 per cent from 1974. Demand for jewellery
in the U.S. improved towards the end of 1975 because
of the lower gold price.

The high price of gold in 1974 and the first part of
1975 led to the development of technological improve-
ments in the use of gold and to substitution by other
materials in the electronics industry, and the consump-
tion of gold in this field in the noncommunist world
declined from 3.05 million ounces in 1974 to 2.09
million ounces in 1975. Consumption of gold in the
electronics industry in the United States, the world’s
largest gold consumer in 1975 was 656,000 ounces, a
decline of 53.6 per cent. Gold used in dentistry in the
noncommunist world in 1975 was estimated at 2.09
million, slightly above the 1974 figure.

The strong demand for official gold coins that
developed in 1974 continued in 1975 but at a reduced
rate. Gold used in the minting of coins in 1975 was
estimated at 7.1 million ounces compared with 9.15
million ounces in 1974. In both years by far the largest
amount of gold was used in the minting of the
Krugerrand, a South African coin containing one
ounce of gold. Sales of this coin in 1975 amounted to
4.80 million ounces, over two-thirds of the world coin
total. The major outlets for the Krugerrand were West
Germany, accounting for about 50 per cent of the sales
and the United States. The premium on the sale of the
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Krugerrand is about 3 per cent, lower than that
charged for other gold coins, wafers or bars. These
coins were also in demand in the United Kingdom, but
on April 15, 1975 the British government placed a ban
on the importation of gold coins, medallions and gold
medals to reduce the drain on the United Kingdom’s
balance of payments. Citizens of the United Kingdom
are prohibited from holding gold bullion. The Royal
Mint in the United Kingdom used about 0.7 million
ounces in striking the new issues of Queen Elizabeth
sovereigns which were sold mainly in ltaly and the
Middle East. The minting of the Mexican Peso and
Austrian Ducat dropped sharply in 1975 mainly
because of competition from the Krugerrand.

The U.S.S.R. entered the gold coin market with the
minting of about 250,000 chervonetz coins, a coin
containing about one-quarter ounce of gold, for sale to
investors and collectors, mainly in the United States
and West Germany.

Outlook

The meeting of the Twenty Finance Ministers of the
International Monetary Funds Interim Committee
held in Jamaica on January 7-8, 1976, reached an
agreement on all aspects of a major international
monetary package. At the meeting it was agreed that
an immediate start should be made on the sale of 25
million ounces from the IMFs official reserves over a
four-year period. The result of this agreement was a
further deterioration in the gold price and it fell from a
price range of $140 U.S. to a range of $130 U.S. an
ounce. The release of large quantities of gold to the
market over relatively short periods will prevent any
sharp upward moves in the gold price under the
present markel structure. It will probably have the
reverse effect and lead to a softening of the market.
About 30 per cent of 25 million ounces of gold to be
restituted to member countries by the Fund over a
four-year period will go to the developing countries and
part or all of this gold could be offered to the market by
these countries to obtain needed foreign exchange.
Sales of gold by the U.S.S.R. to obtain foreign currency,
the possibility of sales by the U.S. Treasury and the
necessity of the Republic of South Africa to sell its gold
production to meet balance-of-payment deficits will
place further downward pressures on the gold market.
All the above unfavourable factors indicate that in the
short-term view it is unlikely that the gold price will
make any sharp recovery 1o the levels existing in the
first half of 1975. A positive factor is the possibility of
large purchases of the IMF gold by central banks when
the present restrictions on adding to their official
reserves through free market purchases are removed in
aboul two years. Such purchases of IMF gold by central
banks would reduce the quantity of gold coming on the
open market and would likely result in stronger gold
prices.

In the short-term outlook gold production in the
noncommunist world is expected to decline. The low
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gold price will force the closure of some mines and the
postponement of bringing prospective producers into
production. The Republic of South Africa is by far the
leading gold producer in the world, and its gold output
has a strong impact on noncommunist world gold
production. Production in South Africa should decline
slightly because of the unsettled labour situation.
Three new mines are under development, but are not
expected to contribute to output for three to four years.
Improvements in base-metal output should result in a
slight increase in byproduct gold but would not be
sufficient to offset lode mine decline.

Gold production in Canada will continue its down-
ward trend. The sharp drop in the gold price towards
the end of 1975 and early 1976 will cause some
marginal gold producers to discontinue operations. Few
mines in Canada can offset lower production by mining
higher grade ore. Many of the active exploration and
development programs were discontinued pending an
improvement in the gold market. Gold recovered from
base-metal ores is expected to remain near the 1975
level.

The supply of newly mined gold is more than
adequate to meet the industrial and commercial
demand for the metal. Its use in the electronic industry
and dentistry is expected 1o increase slightly. The use
of gold in jewellery and decorative art is closely related
to price and at the present low price level consumption
in these applications are expected to increase substan-
tially.

Gold Producers 1975
(numbers refer to numbers on the map)

Newfoundland
(1)  Consolidated Rambler Mines Limited (a)*
(2)  ASARCO Incorporated

(Buchans Unit) (a)

New Brunswick
(3)  Heath Steele Mines Limited (a)

Quebec
(4) Gaspé Copper Mines, Limited (a)
(8)  Sullivan Mining Group Ltd. ()
(6) Chibougamau district
Campbell Chibougamau Mines Ltd. (a)
Falconbridge Copper Limited (Opemiska
Division) (a)
Patino Mines (Quebec) Limited (Copper Rand
Division) (a)
Valley Mining Corp. (Chibex Limited mine)(a & b)
(7} Noranda-Rouyn district
Falconbridge Copper Limited (Lake Dufault
Division) (a)
Noranda Mines Limited (a)
Duparquet district
Kerr Addison Mines Limited (Normetal) (a)
Malartic district
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Quebec (cont’d)
Camflo Mines Limited (b)
East Malartic Mines, Limited (b)
Bourlamaque-Louvicourt district
La Société miniére Louvem inc. (a)
Lamaque Mining Company Limited (b)
Manitou-Barvue Mines Limited
Sigma Mines (Quebec) Limited (b)

(8) Matagami district
Agnico-Eagle Mines Limited (b)
Mattagami Lake Mines Limited (a)
Orchan Mines Limited (a)

Ontario
(9) Larder Lake Mining Division
Hollinger Mines Limited (Ross) (b)
Kerr Addison Mines Limited (b)
Willroy Mines Limited (Macassa Division) (b)
(10) Porcupine Mining Division
Dome Mines, Limited (b)
The Mining Corporation of Canada, Limited
(New Joburke mine) (b)
Pamour Porcupine Mines, Limited (Nos. 1,2 & 3
mines) (b)
Pamour Porcupine Mines, Limited
(Schumacher Division, Mclntyre Mines) (a & b)
(11) Sudbury Mining Division,
Falconbridge Nickel Mines Limited (a)

The International Nickel Company of Canada,
Limited (a)

(12) Thunder Bay Mining Division
Noranda Mines Limited (Geco Mine) (a)

(13) Patricia Mining Division
Falconbridge Copper Limited (Sturgeon Lake
Division) (a)
Mattabi Mines Limited (a)

(14) Red Lake Mining Division
Bulora Corporation Limited (Madsen Red Lake
Division) (b)
Campbell Red Lake Mines Limited (b)
Dickenson Mines Limited (b)
Robin Red Lake Mines Limited (b)

Manitoba

(15) Hudson Bay Mining and Smelting Co., Limited
(Flin Flon)(a)

(16) Hudson Bay Mining and Smelting Co., Limited
(Snow Lake) (a)

(17) Sherritt Gordon Mines Limited (Fox Lake &
Ruttan mines) (a)

(18) The International Nickel Company of Canada,
Limited (Thompson) (a)

Saskatchewan
(15) Hudson Bay Mining and Smelting Co., Limited (a)
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British Columbia

(19
(20)

@n

(22)
23
24
(25)

(26)
(V)
(28)

Cominco Ltd. (a)

Granby Mining Corporation (Phoenix Division) (a)
Dusty Mac Mines Ltd. (N.P.L.) (b)

Brenda Mines Ltd. (a)

Similkameen Mining Company Limited (a)
Western Mines Limited (a)

Utah Mines Ltd. (Island Copper Mine) (a)

Small placer operations (c)

Granby Mining Corporation (Granisle Division) (a)
Noranda Mines Limited (Bell Copper) (a)

Wesfrob Mines Limited (a)

Granduc Operating Company (a)

Small placer operations (c)

*Footnote: (a) Base metal; (b) Auriferous quartz; (c) Placer.
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Yukon Territory

(29) Whitehorse Copper Mines Ltd. (a)
(30) Small placer operations (c)

(31) Small placer operations (c)

(32) Small placer operations (c)

Northwest Territories
(33) Cominco Ltd. (Con mine) (b)
Giant Yellowknife Mines Limited (b)
Lolor Mines Limited (b)
Rycon Mines Limited (b)
Supercrest Mines Limited (b)



Gypsum and Anhydrite

D.H. STONEHOUSE

Gypsum is a hydrous calcium sulphate (CaSO42H,0)
which, when calcined at temperatures ranging from
250° 1o 400°F, releases three-quarters of its chemically-
combined water. The resulting hemihydrate of calcium
sulphate, commonly referred to as plaster of paris,
when mixed with water, can be moulded, shaped or
spread and subsequently dried, or set, to form a hard
plaster product. Gypsum is the main mineral constitu-
ent in gypsum wallboard, lath and tile. Anhydrite, the
anhydrous calcium sulphate (CaSO,), is commonly as-
sociated geologically with gypsum.

Crude gypsum is crushed, pulverized and calcined
to form stucco, which is mixed with water and aggreg-
ate (sand, vermiculite or expanded perlite) and applied
over wood, metal or gypsum lath to form interior wall
finishes. Gypsum board, lath and sheathing are formed
by introducing a slurry of stucco, water, foam, pulp and
starch between two unwinding rolls of absordent paper,
which results in a continuous “sandwich” of wet board.
As the stucco hardens, the board is cut to predeter-
mined lengths, dried, bundled and stacked for ship-
ment.

Keene's cement is made by converting crushed
gypsum Lo insoluble anhydrite by calcining at tempera-
tures as high as 1300°F, usually in rotary kilns. The
ground calcine, mixed with a set accelerator, produces a
harder and stronger plaster product than ordinary
gypsum plaster.

Crude gypsum is also used in the manufacture of
portland cement, acting as a retarder to control set. It is
used as a filler in paint and paper manufacture, as a
substitute for saltcake in glass manufacture and as a soil
conditioner.

Technological developments have enabled the eco-
nomic utilization of phosphogypsum, a calcium sulph-
ate byproduct of phosphate fertilizer manufacture, in
some European countries and in Japan. Great quan-
tities of phosphogypsum are accumulating in both the
United States and Canada in regions where disposal
costs could encourage its use in gypsum products.

Production of gypsum in Canada is closely related
to activity in the building construction industry, par-
ticularly to activity in the residential building sector in

both Canada and the eastern United States. Between 70
and 75 per cent of Canadian gypsum production nor-
mally has been exported to the United States. During
the recent period of economic recession, which seems
Lo have bottomed out near the end of 1975 in the
United States, exports were reduced to the lowest level
since 1967. Canadian consumption has remained rea-
sonably steady during the past four years at slightly
over 2 million tons. Most of the gypsum for export is
quarried in Nova Scotia and Newfoundland by Cana-
dian subsidiaries of United States gypsum products
manufacturers. Although most of the output from
other provinces is used regionally, nearly all the Nova
Scotia production is exported in large “in-company™
shipments to the eastern United States.

Total construction in Canada in 1975 is estimated to
have reached a value of over $27 billion, 60 per cent of
which is credited to the building construction sector.
Traditionally, one half of building construction expen-
ditures are in the residential category where, in 1975,
housing starts were increased by 4 per cent to 231,456
units.

Production of gypsum wallboard, lath and sheathing
increased slightly in 1975. Plaster production decreased
by over 16,000 tons to 89,000 tons. The problem of
material shortages within the construction industry
which was evident in 1974 was not so predominant
during 1975. A continuation of hesitant and cautious
commitments by the construction industry was not
alleviated by the creation of the Anti-Inflation Board in
late 1975.

Canadian industry and developments

Atlantic provinces. During 1975, five companies
produced crude gypsum in Nova Scotia, two in New
Brunswick and one in Newfoundland. Consumption of
raw gypsum in the Atlantic provinces was small com-
pared with the quantity exported to the United States.
Three cement manufacturing plants, two gypsum wall-
board manufacturing plants and one plant producing
plaster of paris, together used only about 100,000 tons.
Crude gypsum from Nova Scotia is used by Quebec
wallboard plants and by Quebec and Ontario cement
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Table 1. Canada, gypsum production and trade, 1974-75

Production (shipments)
Crude gypsum

Nova Scotia
Ontario
British Columbia
Newfoundland
New Brunswick
Manitoba

Total

Imports
Crude gypsum
Mexico
United States
United Kingdom
West Germany
Hong Kong

Total

Plaster of paris and wall
plaster
United States
United Kingdom
ltaly
Other countries

Total

Gypsum lath, wallboard and
basic products
United States

Total

Total imports gypsum and gypsum
products

Exports
Crude gypsum
United States
Bahamas

Total

1974 1975%
(short tons) ) (short tons) 6]
5,899,350 15,495,506 4,406,000 12,490,000
774,398 2,783,539 742,000 2,620,000
441,299 1,412,157 450,000 2,214,000
555,834 1,859,404 508,000 1,964,000
86,816 305,309 59,000 230,000
206,726 581,451 90,000 202,000
7,964,423 22,437,366 6,255,000 19,720,000
19,417 77,000 43,100 448,000
42,398 418,000 17,834 219,000
179 17,000 55 4,000
- — 11 1,000
12 1,000 — -
62,006 513,000 61,000 672,000
16,356 1,202,000 21,203 1,851,000
496 31,000 490 24,000
- - 20 2,000
15 3,000 8 ..
16,867 1,236,000 21,721 1,877,000
sq.ft. sq.fL.
148,414,378 6,216,000 109,813,793 4,818,000
148,414,378 6,216,000 109,813,793 4,818,000
7,965,000 7,367,000
5,685,005 13,771,000 4,052,400 11,340,000
60,715 122,000 16,976 41,000
5,745,720 13,893,000 4,069,376 11,381,000

Source: Statistics Canada.
# Preliminary; — Nil;. . Less than $1,000.
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producers, each supplying regional construction indus-
tries.

Fundy Gypsum Company Limited, a subsidiary of
United States Gypsum Company, Chicago, mines gyp-
sum by open-pit methods at Wentworth and at Miller
Creek near Windsor, Nova Scotia, for export to the
United States. Crushed and beneficiated crude gypsum
is shipped to company-owned processing plants
through the port of Hantsport, Nova Scotia.

National Gypsum (Canada) Ltd. produces gypsum
from a quarry near Milford, Nova Scotia, and exports
most of it through the port of Halifax to east coast
United States plants operated by the parent company,
National Gypsum Company of Buffalo, New York.
Unit-trains of 40 cars each are used to haul gypsum
from the quarry site 30 miles to Dartmouth. Company-
owned, self-unloading ore carriers of up to 30,000 tons
capacity are loaded at rates as high as 5,000 tons an
hour through facilities on Bedford Basin. Shipments are
made by water to Quebec for use in the manufacture of
gypsum products and cement, and by truck to Brook-
field, Nova Scotia for use in cement manufacture.

Georgia-Pacific Corporation, Bestwall Gypsum Di-
vision, mines gypsum from a quarry near River Denys,
Inverness County, Nova Scotia. The crushed rock is
transferred by rail to open storage at Point Tupper, 20
miles from the quarry, and loaded on chartered vessels
through a conveyor and reclaim tunnel system. Ship-
ments are exported mainly to the Georgia-Pacific plant
at Wilmington, Delaware.

Little Narrows Gypsum Company Limited, another
subsidiary of United States Gypsum Company, pro-
duces gypsum from a quarry at Little Narrows, Victoria
County, Nova Scotia, for shipments to the United
States, Quebec and Ontario, through company ship-
loading facilities near the plant site.

Domtar Construction Materials Ltd. operates a
calcining plant at Windsor, Nova Scotia, for the produc-
tion of plaster of paris. Gypsum for the plant is supplied
from a quarry at MacKay Settlement, under contract
with D. MacDonald.

Many other gypsum occurrences are known in the
central and northern mainland of Nova Scotia and on
Cape Breton Island.

Gypsum is mined at Flat Bay Station, Newfound-
land, 60 miles southwest of Corner Brook, by Flintkote
Holdings Limited, mostly for export to company plants
in the United States. Raw gypsum is supplied to the
Corner Brook plant of Atlantic Gypsum Limited for
the manufacture of gypsum wallboard products and
plaster of paris, and to the cement plant operated by
North Star Cement Limited, also at Corner Brook.
Exports are made through the port of St. George’s from
an open stockpile supplied by an aerial cable tramway
carrying rock from Flat Bay, six miles from the ship-
ping site. Other gypsum occurrences are known in the
southwestern lowlands, west of the Long Range Moun-
tains.

1975 Gypsum and Anhydrite

In New Brunswick, two companies quarry gypsum.
Canadian Gypsum Company, Limited, a subsidiary of
United States Gypsum Company, produces gypsum for
use in the manufacture of plaster and wallboard in the
company-owned plant at Hillsborough. Canada Cement
Lafarge Ltd. obtains gypsum from the Havelock area,
west of Moncton, for use in the manufacture of port-
land cement at Havelock.

Other gypsum occurrences have been recorded in
the southeastern counties of New Brunswick. On the
Magdalen Islands in Quebec many gypsum outcrops
occur.

Ontario. Two underground gypsum mines are oper-
ated in southwestern Ontario to produce raw material
for three gypsum products plants and a number of
cement manufacturing plants. Domtar Construction
Materials Ltd. mines gypsum at Caledonia, near
Hamilton, from an 8-foot seam 75 feet below the
surface. Crude gypsum is shipped to other consumers
as well as being supplied to the company’s wallboard
plant at the mine site, where a full range of gypsum
building products is manufactured.

At Hagersville, southwest of Caledonia, Canadian
Gypsum Company, Limited, a subsidiary of United
States Gypsum Company, Chicago, produces crude
gypsum by room-and-pillar mining methods from a 4-
foot seam, reached through a 95-foot vertical shaft.
Gypsum rock is shipped in crude form and also used by
the company for the manufacture of wallboard and
plaster in a plant adjacent to the mine shaft.

Gypsum has been proven at depths to 200 feet in
other parts of southwestern Ontario and under 10 to 30
feet of overburden in the Moose River area south of
James Bay.

Western provinces. Crude gypsum was produced in
1975 from one underground mine and one surface
operation in Manitoba, and from one surface operation
in British Columbia. Gypsum products plants, situated
in areas exhibiting major urban growth, are supplied
from Canadian producers of gypsum rock. Imports,
mostly from Mexico, supply a number of cement
producers.

Domtar Construction Materials Ltd. obtains crude
gypsum from its quarry at Gypsumville, 150 miles
northwest of Winnipeg, Manitoba, to supply its gypsum
products plant at Winnipeg.

Westroc Industries Limited mines gypsum from a
deposit 140 feet beneath the surface near Silver Plains,
30 miles south of Winnipeg, until mid-1975 when an
inflow of artesian water from below the orebody forced
closure of the mine. Crushed and screened gypsum had
been supplied to company-operated gypsum products
plants in Winnipeg and Saskatoon and to cement
manufacturers in Winnipeg, Regina and Saskatoon.
This demand is now met with crude gypsum from
Gypsumville and from Windermere, B.C.

Western Gypsum Ltd., a subsidiary of Westroc
Industries Limited, operates an open-pit mine near
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MAJOR FLOW OF CRUDE GYPSUM
(Numbers refer to Table 2)

Table 2. Canada, summary of gypsum and gypsum products operation, 1975

Company Location Remarks

(numbers refer to numbers on map)
Newfoundland
1. Flintkote Holdings

Limited Flat Bay Open-pit mining of gypsum
Atlantic Gypsum
Limited Corner Brook Gypsum products manufacture

Nova Scotia

2. Little Narrows
Gypsum Company Limited Little Narrows Open-pit mining of gypsum and anhydrite
Georgia-Pacific
Corporation
Bestwall Gypsum

Division River Denys Open-pit mining of gypsum
3. Fundy Gypsum Company
Limited Wentworth and Open-pit mining of gypsum and anhydrite
Miller Creek
National Gypsum
(Canada) Ltd. Milford Open-pit mining of gypsum
Domtar Construction
Materials Ltd. MacKay Settlement Open-pit mining of gypsum
Windsor Gypsum plaster manufacture
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Table 2. Canada, (cont’d)

1975 Gypsum and Anhydrite

Company

Location

Remarks

New Brunswick

4. Canadian Gypsum
Company, Limited

Canada Cement
Lafarge Ltd.

Quebec

5. Canadian Gypsum

Company, Limited

Canadian Gypsum
Company, Limited

Domtar Construction
Materials Ltd.

Westroc Industries
Limited

Ontario

6. Canadian Gypsum
Company, Limited

Domtar Construction
Materials Ltd.

Westroc Industries Limited

Manitoba

7. Domtar Construction
Materials Ltd.
Westroc Industries
Limited
8. Westroc Industries
Limited

9. Domtar Construction
Materials Ltd.

Saskatchewan

10. BACM Industries
Limited

Alberta

11. Domtar Construction
Materials Ltd.
Westroc Industries
Limited
12. BACM Industries
Limited

(numbers refer to numbers on map)

Hillsborough

Havelock

Montreal
St-Jéréme
Montreal

Ste-Cathérine
d’Alexandrie

Hagersville

Caledonia

Clarkson

Winnipeg
Winnipeg

Silver Plains

Gypsumville

Saskatoon

Calgary
Calgary

Edmonton

Open-pit mining of gypsum
and gypsum products manufacture

Open-pit mining of gypsum
used in cement manufacture

Gypsum products manufacture
Gypsum products manufacture
Gypsum products manufacture

Gypsum products manufacture

Underground mining of gypsum
and gypsum products manufacture

Underground mining of gypsum

and gypsum products manufacture
Gypsum products manufacture

Gypsum products manufacture

Gypsum products manufacture
Underground mining of gypsum

Water problems forced closure of mine in

mid 1975

Open-pit mining of gypsum

Gypsum products manufacture

Gypsum products manufacture
Gypsum products manufacture

Gypsum products manufacture
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Table 2. Canada, (concl’d)

Company Location

Remarks

(numbers refer to numbers on map)

British Columbia
13. Western Gypsum

Ltd. Windermere
14. Westroc Industries
Limited Vancouver
Domtar Construction
Materials Ltd. Vancouver
BACM Industries
Limited Vancouver

Open-pit mining of gypsum
Gypsum products manufacture
Gypsum products manufacture

Gypsum products manufacture

Windermere in the southeastern part of British Colum-
bia, supplying raw gypsum to its products plants at
Calgary and Vancouver, 1o the Calgary and Vancouver
plants of Domtar Construction Materials Ltd., to the
Edmonton plant of BACM 'Industries Limited, to
cement manufacturers in the Vancouver area, Kam-
loops, B.C.; Exshaw and Edmonton, Alberta, and to
markets formerly supplied from the company’s mine at
Silver Plains, Manitoba.

Crude gypsum from Windermere has been ex-
ported to cement manufacturers in the northwestern
United States.

Gypsum occurs in Wood Buffalo National Park, in
Jasper National Park, along the Peace River between
Peace Point and Littie Rapids, and north of Fort
Fitzgerald in Alberta; on Featherstonhaugh Creek,
near Mayook; Canal Flats, Loos, and Falkland in
British Columbia; on the shores of Great Slave Lake,
the Mackenzie, Great Bear and Slave rivers in the
Northwest Territories; and on several Arctic islands.

Markets, trade and outlook

Because gypsum is a relatively low-cost, high-bulk
mineral commodity it is generally produced from de-
posits situated as conveniently as possible to areas in
which markets for gypsum products exist. Exceptions
occur if deposits of unusually high quality are available,
even at a somewhat greater distance from markets, or
if comparatively easy and inexpensive mining methods
are applicable, or if low-cost, high-bulk shipping facili-
ties are accessible. Nova Scotia and Newfoundland
deposits meet all three of these criteria and have been
operated by and for United States-based companies in
preference to United States deposits.

Exports of crude gypsum are mainly to the eastern
United States where the demand for gypsum products
is closely related to activity in the construction indus-
try. During the recent period of economic recession, the
construction industry in both the United States and
Canada was depressed. Although the Canadian indus-
try rallied in early-to mid-1975, the United States
industry remained depressed until near the end of the
year, at which time an upturn was evident. Reduced
construction activity resulted in reduced demand for

228

Table 3. World production of gypsum,
1974-75

1974 1975¢

(thousand short tons)

United States 11,999 9,760
Canada 7,964 6,255
France 6,856 6,200
Spain 4,850 4,400
Zambia 4,157 3,700
Other Free World 24,116 22,800
Communist countries

(except Yugoslavia) 8,097 7,700

World Total 68,039 60,815

Source: United States Bureau of Mines Commodity Data Sum-
maries, January 1976 and for Canada, Statistics Canada.
€ Estimated.

Table 4. Canada, gypsum production,
trade and consumption, 1966-75

Apparent
Produc- Consump-
tion! Imports2  Exports2 tion3
(short tons)

1966 5,976,164 85913 4672518 1,389,559
1967 5,175,384 69,112 3,896,134 1,348,362
1968 5,926,940 69,062 4,463,605 1,532,397
1969 6,373,648 81,799  4871,184 1,584,263
1970 6,318,523 38,880 4853304 1,504,099
1971 6,702,100 105,783 5034974 1,772,909

1972 8,099,480 62,390" 5962973 2,198,897
1973 8,389,172 92291 6,342,808 2,138,655
1974  7.964,423 62,006 5,745720 2,280,709
19757 6,255,000 61,000 4,069,376 2,246,624

Source: Statistics Canada.

IProducers’ shipments, crude gypsum. 2Includes crude and
ground, but not calcined. 3Production plus imports minus
exports.

P Preliminary; 7Revised.



Table 5. Canada, production of gypsum
products, 1974-75

Item 1974 1975
(square feet)

Wallboard 1,296,843,189" 1,349,704,710

Lath 95,382,330 77,362,047

Sheathing 40,158,164 46,859,633
(short tons)

Plaster 105,483 89,000

Source: Statistics Canada
"Revised.

gypsum products, which in turn resulted in gypsum
exports from eastern Canada being less than at any
lime since 1967.

Crude gypsum, mainly from the Newfoundland
port of St. George's and from Halifax and Little
Narrows is Nova Scotia, is shipped to the Montreal and
Toronto regions for use in gypsum products manufac-
ture and in portland cement production. Since the
closure of the Westroc Industries Limited mine at
Silver Plains, Manitoba, gypsum from Windermere,
B.C. is rail-hauled abnormally long distances to supply
the needs of cement producers and the gypsum pro-
ducts industry in the prairie provinces. Raw gypsum is
imported on the west coast from Mexico, mainly for
cement manufacture. Minor amounts of crude gypsum
have been shipped to the mid-United States for agri-
cultural use, and larger quantities exported to the
northwestern United States from British Columbia,
mainly for use by cement manufacturers.

Gypsum products are not shipped great distances
because freight and handling costs represent a major
part of the price to the consumer for items that are
relatively low-priced and readily available at many
locations. Although gypsum products are usually man-
ufactured close to the consumer, with modern con-
tainerized shipments becoming more popular and with
the trend to trade off economic and environmental
factors, the establishment of wallboard plants at the
raw malerial source could become attractive.

Construction expenditures in both Canada and the
United States are expected to increase. Construction of
homes, apartments, schools and offices will continue at
a fairly high rate and the need for gypsum-based
building products will rise steadily. Although new
construction materials are being introduced, gypsum
wallboard will remain popular because of low price,
ease of installation and its well-recognized insulating
and fire-retarding properties. The present structure of
the gypsum industry in Canada is unlikely to change
greatly in the near future. Building materials plants

1975 Gypsum and Anhydrite

have sufficient capacities to meet the short-term, re-
gional demand for products and the ability to adapt to
new building techniques.

Canadian Standards Association standards A 82.20
and A 82.35 relate to gypsum and gypsum products.

World review

Gypsum occurs in abundance throughout the world
but, because its use is dependent on the building
construction industry, developments are generally limi-
ted to the industrialized countries. Reserves are ex-
tremely large and are conservatively estimated to be as
great as 2 billion tons. Accumulations of byproduct
phosphogypsum will undoubtedly become attractive as
sources of calcium sulphate for both cement and wall-
board manufacture in North America, as indeed they
have in Europe and Japan. Increasing disposal costs will
motivate the use of phosphogypsum. Stringent regula-
tions regarding the removal of SO, from stack gases are
not too far in the future. One of the possible products of
such emission controls, if the world sulphur system-
does not require either sulphuric acid or elemental
sulphur, would be calcium sulphate. Byproduct gypsum
from this source is now being utilized in Japan. Produc-
tion of sulphuric acid and coproduct cement from
gypsum and anhydrite has been practised in European
countries for a number of years.

The United States is the world’s largest single
producer and, together with Canada, brings North
American production to over 30 per cent of world
output. European production is about 46 per cent of the
world total, France being the largest producer. Asian
producers account for about 9 per cent of the world
total, the four major ones being Iran, India, the People’s
Republic of China and Japan. Central America, South
America, Africa and Oceania each produce significant
amounts, with Mexico contributing by far the greatest
tonnage of any country in this group.

Anhydrite

Production and trade statistics for anhydrite are in-
cluded with gypsum statistics. Anhydrite is produced
by Fundy Gypsum Company Limited at Wentworth,
Nova Scotia, and by Little Narrows Gypsum Company
Limited at Little Narrows, Nova Scotia. According to
the Nova Scotia Annual Report on Mines, production of
anhydrite in 1975 was 219,295 tons. Most of this was
shipped to the United States for use in portland cement
manufacture and as a peanut crop fertilizer. Cement
plants in Quebec and Ontario also used some Nova
Scotia anhydrite.
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Table 6. Canada, house construction, by province

Starts Completions Under Construction
1974 1975 % Diff. 1974 1975 % Diff. 1974 1975 % Diff.
Newfoundland 4911 5342 + 9 4446 4831 + 9 4,173 5,107 +22
Prince Edward Island 1,334 847 37 1,664 1,130 —32 860 314 —63
Nova Scotia 6,008 6,366 + 6 6,604 6249 — 5 6,349 7301 +15
New Brunswick 5,861 6,983 +19 6812 5804 —15 3,550 4463 +26
Total (Atlantic Provinces) 18,114 19,538 + 8§ 19,526 18014 — 8 14932 17,185 +15
Quebec 51,642 54741 + 6 58,596 51,540 —12 31487 31805 + 1
Ontario 85,503 79,968 — 6 104,360 81,865 —22 78517 75690 — 4
Manitoba 8,752 7,845 —10 12,164 8,760 —28 5,668 4917 —13
Saskatchewan 7,684 10,505 +37 6,487 7,705 +19 5,001 7,728 —55
Alberta 19,008 24,707 +30 21,570 17,550 —19 9940 16,909 +70
Total (Prairie Provinces) 35444 43,057 +21 40,221 34015 —15 20,609 29554 +43
British Columbia 31420 34,152 + 9 34,540 31,530 — 9 22,861 22,365 — 2
Total Canada 222,123 231,456 + 4 257243 216964 —16 168,406 176,599 + 5
Source: Statistics Canada.
Tariffs
Canada
British Most
Preferential  Favoured General
Item No. Tariff Nation General Preferential
29200-1 Gypsum, crude free free free free

29300-1  Plaster of paris, or gypsum calcined, and
prepared wall plaster, the weight of the
package to be included in the weight for

duty per 100 pounds free 6¢ 12%¢ free
29400-1 Gypsum, ground not calcined free free 15% free
28410-1 Gypsum tile 15% 15% 25% 10%

United States

512.21 Gyspum, crude free
On and after
Jan. 1, 1972
51224 Gypsum, ground calcined 59¢ per long ton
24570 Gypsum or plastic building boards and
lath 6%

Sources: For Canada, the Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Ottawa. For United States, Tariff Schedules of the United States Annotated (1976), T.C. Publication 749.
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Indium

J.J. HOGAN

Indium occurs as a minor constituent of certain ores of
zing, lead, tin, tungsten and iron. It is commonly
associated with sphalerite, the most abundant zinc
mineral. Indium becomes concentrated in zinc residues
and smelter slags derived from zinc and lead smelting
operations. It is recovered at only a few of the world’s
zinc and lead smelters.

Canadian output of indium in 1975 was 224,000
ounces™® compared with 259,000 ounces in 1974. Comin-
co Ltd. is the only Canadian producer of indium and is
one of the world’s largest producers of the metal.

Other major producers are the United States, Japan,
West Germany, Australia, Peru and Belgium. Statistical
data on output and consumption of indium in these
countries are not generally available, although the U.S.
Bureau of Mines estimates 1975 world production at
1,500,000 ounces, with production from some in-
dividual countries varying between 100,000 and 200,000
ounces each.

The United States does not publish any data on the
production or consumption of indium metal in that
country. However, two companies; ASARCO In-
corporated and The Indium Corporation of America,
produce indium. AMetals Week reported that
ASARCO stopped producing indium at its Denver,
Colorado operations at the end of July 1975 and did
not expect to resume production until the second
quarter of 1976. The company was servicing its
customers through inventories.

Production

Indium was first recovered at Trail, British Columbia in
1941, though the presence of indium in the lead-zinc-
silver ores of Cominco’s Sullivan mine at Kimberley,
British Columbia, had been known for many years. In
1942, 437 ounces were produced by laboratory
methods. After a decade of intensive research and
development, production began in 1952 on a commer-
cial scale. At present, the potential annual production at
Trail is one million ounces (about 35 short tons).
Indium enters the Trail metallurgical plants in the
zinc concentrates. In the electrolylic zinc process, in-

* The term “ounce” refers to the troy ounce throughout unless
otherwise stated.

dium remains in the zinc calcine during roasting and in
the insoluble residue during leaching. The residue is
then delivered to the lead smelter for recovery of
contained lead and residual zinc. In the lead blast
furnaces, the indium enters lead bullion and blast
furnace slag in about equal proportions. From the slag,
it is recovered along with zinc and lead during slag-
fuming. The fume is leached for recovery of zinc, and
indium again remains in the residue, which is re-
treated in the lead smelter. From the lead builion,
indium is removed in bullion dross. The dross is re-
treated for recovery of copper matte and lead and, in
this process, a slag is recovered which contains lead and
tin, together with 2.5 to 3.0 per cent indium.

The dross re-treatment slag is reduced electro-
thermally to produce a bullion containing lead, tin,
indium and antimony, which is treated electrolytically
to yield a high (20 to 25 per cent) indium anode slime.
The anode slime is then treated chemically to give a
crude (99 per cent) indium metal, which is refined
electrolytically to produce a standard grade (99.97 per
cent) or a high-purity grade (approximately 99.999 to
99.9999 per cent) indium. The metal is cast in ingots
varying in size from 10 ounces to 10 kilograms. Also
produced are various alloys and chemical compounds
of indium, such as indium antimonide, and a variety of
fabricated forms such as discs, wire, ribbon, foil and
sheet, powder, and spherical pellets.

Properties and uses

Indium is a silver-white metal that resembles tin in its
physical and chemical properties. lts chief charac-
teristics are extreme softness, low melting point and
high boiling point. The metal has a melting point of
156°C; boiling point of 2,000°C; and atomic weight of
114.8. Its specific gravity at 20°C is 7.31, which is about
the same as that of iron.

Indium forms alloys with precious metals and many
of the base metals, improving their performance in
certain special applications. Its first major use, and still
an important outlet, was in high-speed, silver-lead
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bearings in which the addition of indium increases the
strength and corrosion resistance of the surfaces of the
bearings. Bearings of this type are used in aircraft
piston engines, diesel engines and several types of
automobile engines. The standard grade of indium is
used in this application.

Indium is used in low-melting-point alloys contain-
ing bismuth, lead, tin and cadmium; e.g., a bismuth-tin-
cadmium-lead-indium alloy containing 19.1 per cent
indium, used as a heat fuse, melts at 47°C. Indium is
used in glass-sealing alloys containing about equal
amounts of tin and indium; in certain solder alloys in
which resistance to alkaline corrosion is required; and
in gold dental alloys.

Indium is one of several metals that find application
in various semiconductor devices. In these, high-purity
indium, alloyed in the form of discs or spheres into
each side of a germanium wafer, modifies the proper-
ties of the germanium. Indium is especially suitable for
this purpose because it alloys readily with germanium
al low temperatures and, being a soft metal, does not
cause strains on contracting after alloying.

Discovered in 1863, but in commercial use only
since 1927 when it was first used as a non-tarnish
coating on silverware, indium and its compounds are
relatively new materials whose potential applications
are still being explored. Uses have been found in
electrical contacts, resistors, thermistors, photoconduc-
tors, small lightweight batteries, and infrared detectors.
Indium can be used as an indicator in atomic reactors
because artificial radioactivity is easily induced in in-
dium by neutrons of low energy (about 1.5 electron-
volt). Indium foil was used as a neutron indicator in the
uranium-graphite piles of the first atomic bomb project.
Silver-cadmium-indium alloys are now used for reactor
control rods. Indium compounds added to lubricants
have a beneficial anticorrosive effect. Indium also has
possible applications in decorative plating of jewellery
and tableware.
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The U.S. Bureau of Mines has reported a lessening
in the demand for indium. It also estimated that in 1975
the uses of the metal were distributed as follows:
solder, alloys and coatings, 30 per cent; instruments, 30
per cent; electronic components, 18 per cent; nuclear
reactor controls, 6 per cent and other uses 16 per cent.

Foreign trade

Detailed statistics on foreign trade are not available for
indium. United States imports of the metal in 1975
were estimated by the U.S. Bureau of Mines at 125,000
ounces, compared with 543,000 ounces in 1974 and
811,000 ounces in 1973. The sources of the imports for
the period 1971-74 were: Canada, 39 per cent; USS.R .,
15 per cent; Peru, 13 per cent; United Kingdom, 11 per
cent; and others, 22 per cent.

Prices

The price of indium as quoted by Metals Week was
$5.50 an ounce from the beginning of 1975 until
September 4, 1975 when the price was increased to
$6.00 and it remained at this level for the balance of the
year. Cominco advanced its world price for indium to
$6.00 an ounce, eflective January 29, 1975.

Tariffs

Canada — not specifically enumerated in Cana-
dian tariffs.

United States
Rate of Duty

Item No. January 1, 1976
%

628.45 Metal, unwrought, waste

and scrap! S

628.50 Metal, wrought 9

Source: Tariff Schedules of the United States Annotated (1976)
T.C. Publication 749.
'Duty on waste and scrap suspended until June 30, 1978.



lron Ore

ROGER J. GOODMAN

A year of unfulfilled promise is the most apt descrip-
tion of the Canadian iron ore industry in 1975. Iron ore
shipments of 44.6 million tons* fell well below expecta-
tions due to labour strikes, declining demand, delays in
project implementation and failure of some recently-
expanded projects to attain rated production capacity.
Canadian exports of iron ore also declined in 1975, in
marked contrast to imports, which almost doubled
from the preceding year. Shipments to domestic steel
producers declined, and the rate of growth in domestic
shipments will not match the growth in domestic
steelmaking capacity in the medium term, requiring
many Canadian steelmakers to increase their depen-
dence upon imported ores from the United States. The
reasons most commonly cited for this exodus of the
Ontario-based integrated steelmakers to United States
iron ore projects are high labour costs and high labour
turnover at Canadian iron ore mines, changing taxation
regulations in Canada, and lower capital costs in the
United States, mainly due to the requirement of only
minor infrastructure development. The trend to increa-
sing dependence upon imported ore by many major
Canadian steel companies will continue until a more
economic operating climate is restored in Canada.

National significance of iron ore industry

Canadian iron ore production (shipments) in 1975 was
44.6 million tons, of which 35.5 million tons was
exported. Iron ore production (shipments) was valued
at $923 million, which ranked it fifth in value terms in
the Canadian mineral industry (including mineral
fuels). This represented about 7 per cent of the value of
aggregate mineral production, which attained $13.4
billion in 1975. Iron ore exports were valued at $686
million and as such ranked third in value terms among
Canadian mineral exports, being surpassed by only
crude petroleum and natural gas. Exports comprised
9.3 per cent of overall mineral exports in value, and as
minerals account for about one-third of total Canadian
exports it is apparent that iron ore makes a very

* The gross or long ton (2,240 pounds) is used throughout
unless otherwise specified.

positive contribution to the maintenance of a favoura-
ble foreign trade balance. The importance of iron ore
shipments on Canada’s overall trade balance will be-
come more significant in the medium term, given the
implications of a swelling trade deficit for crude petro-
leum.

[ron ore production as a percentage of Gross Natio-
nal Product rose from 0.5 per cent in 1974 to about 0.6
per cent in 1975. In terms of value added, the iron ore
industry contributed an estimated $550 million or 0.36
per cent of the Gross National Product. Capital expen-
ditures in 1975 were an estimated $215.3 million, or 8.6
per cent of total capital expenditures of $2.5 billion
disbursed by the entire Canadian mineral industry.
Estimated repair expenditures of $181.3 million com-
prised 21.6 per cent of total repair expenditures of
$840.2 million incurred by the entire Canadian mineral
industry. Direct employment in the iron ore industry
amounted to 15,000 people. The agglomeration stage of
iron ore processing is energy intensive and in 1975 this
resulted in the consumption of 108 million gallons of
fuel oil in the production of 19.2 million tons of
agglomerates, and 8.5 million mcf of natural gas in the
production of an additional 6.2 million tons of agglome-
rates. During the pelletizing of 23.7 million tons of
pellets in 1975, 228,551 tons of bentonite was used in
the balling process for the production of green pellets.

General characteristics of the industry

The modern Canadian iron ore industry dates from the
early 1950s, with the development of the large, high-
grade iron ore deposits at Schefferville, Quebec. The
industry is characterized by a vertically integrated
market structure of producing iron ore mines and
parent steel companies, and is primarily an export-
oriented industry. Mines in Canada are largely owned
by United States steel companies and merchant ore
companies and to a lesser extent by Canadian and
European steel companies. Thus, by 1977, 70.5 per cent
of total installed production capacity will be controlled
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by United States interests, 25.8 per cent by Canadian
interests, and 3.7 per cent by European steel companies.
It should be noted, however, that had it not been for the
development of the iron ore industry, largely by United
States interests, it is doubtful that the present degree of
self-sufficiency in domestic iron ore requirements
would have been attained. The Quebec-Labrador region
remains the pre-eminent iron ore producing region in
Canada, with a projected 82 per cent of total Canadian
installed production capacity by 1977.

Canadian iron ore producers mine low- to medium-
grade iron ores grading 19 to 55 per cent iron, almost all
of which must be beneficiated to produce acceptable
feed material for the iron and steel industry.

The increasing demand by blast furnace operators
for enhanced efficiencies in pig iron production have
resulted in a major increase in agglomerate production
on a worldwide scale during the last decade. The
development of the Canadian iron ore industry is an
example, par excellence, of this trend. Direct shipping
ores declined from about 68 per cent of the total iron
ore produced in 1955 to 9 per cent in 1975, whereas
total agglomerate production increased from about 7

per cent in 1960 to 52 per cent in 1975. Pelletizing
production alone represented almost 50 per cent of total
production in 1975. Concentrate production, mainly for
sinter feed, has retained a reasonably consistent share
of the overall market, averaging about 30 per cent of
Canada’s annual production over the past 15 years.
This market share will increase to over 40 per cent in
the medium term, however, as concentrate production
from the Mount Wright project in Quebec approaches
rated capacity.

Production (shipments)

The Canadian iron ore industry consists of 15 iron ore
producers (including one byproduct producer), with
mine operations at 17 locations across Canada. Nine
operations are in Ontario, three in Quebec, two each in
Newfoundland (Labrador) and British Columbia and
one astride the Quebec-Newfoundland border. One of
the Ontario locations is The International Nickel Com-
pany of Canada, Limited’s pellet plant at Copper CIiff,
where iron ore is recovered as a byproduct of nickel
mining.

Table 1. Canada, iron ore production and trade, 1974-75

1974 1975°
(long tons)! (6] (long tons)! 6]
Production (mine shipments)
Newfoundland 21,678,760 372,188,155 22,836,000 486,636,000
Ontario 10,733,579 180,089,730 9,164,000 214,007,000
Quebec 12,346,992 159,115,662 10,893,000 207,942,000
British Columbia 1,286,280 12,756,710 1,228,000 14,599,000
Total 46,045,611 724,150,257 44,121,000 923,184,000
By products iron ore? 598,000 519,000
Imports
United States 1,636,550 25,854,000 3,914,979 97,600,000
Brazil 527,329 9,469,000 678,841 19,200,000
Sweden 101,300 2,253,000 125,997 4,733,000
Norway - - 32,593 1,038,000
Morocco — - 13,424 450,000
Liberia — — 126 3,000
South Africa 31,165 532,000 — —
Total 2,296,344 38,108,000 4,765,960 123,024,000
Exports
Iron ore, direct shipping
United States 4,022,920 51,263,000 3,074,194 48,378,000
Italy 841,214 10,721,000 590,521 9,359,000
United Kingdom 902,990 8,590,000 571,613 7,270,000
Belgium and Luxembourg 415,181 5,338,000 110,021 1,717,000
Japan 185,232 2,593,000 — —
France 139,959 1,803,000 ~ -
Spain 47,210 944,000 - —
Total 6,554,706 81,252,000 4,346,349 66,724,000
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1975 Iron Ore

Table 1. Canada, iron ore production and trade, 1974-75 (concl’'d)

1974 1975
(long tons) ® (long tons) ©
Exports (cont’d)
Iron ore concentrates
United States 3,299,829 44,205,000 3,684,721 65,440,000
Japan 3,907,714 31,388,000 3,924,145 41,525,000
Netherlands 1,770,842 15,631,000 2,772,230 36,614,000
United Kingdom 2,894,135 27,403,000 2,409,618 36,540,000
West Germany 1,828,171 17,767,000 1,815,970 29,487,000
ftaly 566,337 5,403,000 915,156 12,801,000
France 444474 4,114,000 472914 6,142,000
Portugal 72,623 738,000 69,308 1,845,000
Spain 190,153 2,036,000 93,587 1,653,000
Finland 91,137 970,000 62,521 1,100,000
Australia 19,563 276,000 30,649 569,000
Bahamas 11,200 145,000 7,650 136,000
Belgium and Luxembourg 57,031 615,000 - -
Austria 23,542 250,000 — -
Total 15,176,751 150,941,000 16,258,469 233,852,000
Iron ore agglomerated
United States 11,687,669 238,503,000 11,772,145 304,082,000
Netherlands 597,382 12,493,000 920,789 24,760,000
lialy 670,456 13,371,000 615,439 15,825,000
Spain 387,150 8,189,000 546,588 14,823,000
West Germany 255,966 5,197,000 273919 7,349,000
Japan 80,429 1,794,000 222,860 5,841,000
United Kingdom 958,760 19,648,000 51,351 1,213,000
Total 14,637,812 299,195,000 14,403,091 373,893,000
Iron ore not elsewhere specified
United States 487,168 11,164,000 456,834 11,257,000
Total exports all classes
United States 19,497,586 345,135,000 18,987,894 429,157,000
Netherlands 2,368,224 28,124,000 3,693,019 61,374,000
Japan 4,173,375 35,775,000 4,147,005 47,366,000
United Kingdom 4,755,885 55,641,000 3,032,582 45,023,000
Italy 2,078,007 29,495,000 2,121,116 37,985,000
West Germany 2,084,137 22,964,000 2,089,889 36,836,000
Spain 624,513 11,169,000 640,175 16,476,000
France 584,433 5,917,000 472,914 6,142,000
Portugal 72,623 738,000 69,308 1,845,000
Belgium and Luxembourg 472,212 5,953,000 110,021 1,717,000
Finland 91,137 970,000 62,521 1,100,000
Australia 19,563 276,000 30,649 569,000
Bahamas 11,200 145,000 7,650 136,000
Austria 23,542 250,000 - —
Total 36,856,437 542,552,000 35,464,743 685,726,000

Source: Statistics Canada.

1Dry long tons for production (shipments) by province; wet long tons for imports and exports. 2Total shipments of byproduct iron
ore compiled by Mineral Development Sector, Department of Energy, Mines and Resources, Ottawa, from data supplied by
companies. Total iron ore shipments include shipments of byproduct iron ore.

PPreliminary;, — Nil;. . Not available.
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Crude ore production in Canada declined in 1975 to

103 million tons compared with 109 million tons the
preceding year. Shipments of final iron ore products
declined to 44.6 million tons compared with 46.6 mil-
lion tons in 1974. Export shipments were 35.5 million
tons, a decrease of over one million tons when compa-

red with 36.9 million tons in 1974. Domestic demand
remained strong for most of the year, but consumption
of domestic ores fell appreciably, mainly due to the
unavailability of Wabush ores, necessitating alternative
supplies being procured from the United States.
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PRODUCERS
(numbers refer to numbers on map)

Iron Ore Company of Canada, Knob Lake Division
(Schefferville)

Iron Ore Company of Canada, Carol Division,
(Labrador City)

Scully Mine of Wabush Mines (Wabush)

Iron Ore Company of Canada, Sept-Iles Division
(Sept-lles)

Pointe Noire Division of Wabush Mines (Pointe
Noire)

Quebec Cartier Mining Company (Gagnon)
Quebec Cartier Mining Company (Mount Wright)
Hilton Mines Ltd. (Shawville)

Marmoraton Mining Company, Division of Bethle-
hem Chile Iron Mines Company (Marmora)

National Steel Corporation of Canada, Limited
(Capreol)

Sherman Mine of Dominion Foundries and Steel,
Limited (Temagami)

. Adams Mine of Dominion Foundries and Steel,

Limited (Kirkland Lake)

. Algoma Ore Division of The Algoma Steel Corpo-

ration, Limited (Wawa)

. Caland Ore Company Limited (Atikokan) Steep

Rock Iron Mines Limited (Atikokan)
The Griffith Mine (Bruce Lake)
Texada Mines Ltd. (Texada Is.)
Wesfrob Mines Limited (Moresby Is.)

BYPRODUCT PRODUCERS
The International Nickel Company of Canada,
Limited (Copper CLiff)



Newfoundland (Labrador) was the leading provin-
cial producer in 1975 with iron ore mine shipments of
22.8 million tons, an increase of 5 per cent compared
with 21.7 million tons shipped in 1974. Quebec ship-
ments decreased by about 11 per cent to 10.9 million
tons in 1975, from 12.3 million tons in 1974. Ontario
shipments declined about 14 per cent from 11.3 million
tons in 1974 to 9.7 million tons. Shipments from the
two iron ore producers in British Columbia decreased
by 5 per cent from 1.3 million tons in 1974 to 1.2 million
tons in 1975.

Canadian developments

The Canadian iron ore industry was approaching the
end of a large-scale expansion wave in 1975 that will
increase production capacity from 46 million tons of
iron ore products in 1970 to approximately 73 million
tons in 1977. The expansions have centred entirely in
the Quebec-Labrador region, and as a consequence this
area will possess over 80 per cent of total Canadian
production capacity by 1977.

The Iron Ore Company of Canada (I0C) completed
a major three-year expansion program in mid-1973,
which raised production capacity at its three operations
— Schefferville, Carol Lake and Sept lles — from 20
million tons in 1970 to 31 million tons. At the Carol
Lake concentrating-pelletizing complex near Labrador
City, the pelletizing plant was reconstructed and a 12
million ton-a-year concentrator expansion was underta-
ken to increase concentrate production to about 21
million tons a year. The concentrator currently ranks as
one of the world’s largest iron ore beneficiation plants.
Production at the pellet plant attained rated capacity in
mid-1975 and was maintained until the end of 1975,
following a major maintenance program embarked
upon early in the year. The concentrator is expected to
approach rated capacity in 1976. The Sept Iles pelleti-
zing plant was completed in 1973, but attainment of
rated capacity has been hampered severely by mechani-
cal difficulties, shortages of key replacement compo-
nents and unexpected problems experienced with the
metallurgically complex feed of “treat-ore” from Schef-
ferville. In 1975, the Sept lles plant attained only 50 per

1975 Iron Ore

cent of its rated capacity, even after more than two
years of operation. Further improvement in the opera-
ting performance of the Sept lles plant is expected in
1976, with attainment of a production level of about 70
per cent of its rated annual capacity. The large improve-
ments in operating performance in 1975 did result in a
substantial improvement in IOC’s financial position,
with a 1974 loss of $48 million being reduced to
$696,000 in 1975.

After a troubled development history the mam-
moth Mount Wright project of Quebec Carter Mining
Company (QCM) commenced tune-up operations in
late 1975, almost two years after its scheduled start-up
date. Meanwhile the cost of the Mount Wright project
has approximately doubled from its original estimate of
$380 million, due to labour strife and inflation. The
project was subjected to severe construction labour
unrest in 1973 and 1974, reflecting the then-prevalent
trend throughout the province of Quebec. As a result in
June 1974 the site was temporarily closed down by
QCM, pending a satisfactory resolution of the labour
turmoil. The company ultimately negotiated a new
labour relations policy. Since then construction at the
site has proceeded smoothly and with a marked in-
crease in labour productivity.

The Mount Wright specular hematite deposits are
located some 70 miles northeast of Gagnon, Quebec.
The mine contains several billion tons of ore, grading
31.4 per cent iron and will be mined initially at a rate of
about 40 million tons of crude ore annually. Included in
the Mount Wright development is the construction of a
concentrator and related facilities with a minimum
production capacity of 18.4 million tons of iron ore
concentrate (66% Fe), with provision for an ultimate
annual capacity of 24 million tons of concentrate,
probably in the early 1980s. Also included in the Mount
Wright project was an 88 mile railway extension from
Gagnon, Quebec and the construction of the innovative
model town of Fermont.

Production at Mount Wright in 1975 was 406,000
tons, none of which was shipped to consumers. The
Mount Wright operation is expected to produce some 6
to 8 million tons of concentrate in 1976, and approach
its full rated capacity in 1977.

(text continued on page 241)
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QCM is also involved in the Fire Lake development
in Quebec and this project was also the scene of
considerable activity in 1975, particularly in its corpo-
rate development. The project has been somewhat
slow to materialize because of concern over labour
problems in the province of Quebec and the withdrawal
of one of the original partners in the venture — The
Steel Company of Canada Limited — in 1974, To
prevent further delays in the implementation of the
project, the Premier of Quebec, Robert Bourassa, an-
nounced in 1975 the purchase of the Fire Lake iron ore
mine, the Lac Jeannine beneficiation facilities, and the
planned construction of a pellet plant by Sidbec-Dosco
Limited, the provincial steel company. It was later
confirmed that British Steel Corporation had also de-
cided to take a major share in the project, and the final
corporate structure will be Sidbec-Dosco Limited, 50.1
per cent, British Steel Corporation, 41.67 per cent and
Quebec Cartier Mining Company, 8.23 per cent. The
Fire Lake mine is situated approximately half-way
between Gagnon and Mount Wright and only a few
miles from the Cartier Railway line. Ore reserves at
Fire Lake are estimated at about 400 million tons of
specular hematite, grading 33.5 per cent iron. Crude ore
from Fire Lake will be railed to the Lac Jeannine
concentrator, 51 miles to the southsouthwest. Output
from the Lac Jeannine concentrator will be reduced
gradually from the rate of just over 8 million tons in
1975 to 6 million tons in 1977, when only Fire Lake ore
will be beneficiated. The six million tons of Fire Lake
concentrate from the Lac Jeannine beneficiation plant
will be railed 190 miles south to Port Cartier. At Port
Cartier two separate pelletizing lines are under con-
struction, each to produce three million tons a year.
Three million tons of Fire Lake concentrate will be
upgraded by a secondary concentrator at Port Cartier
and pelletized separately to produce a high-iron, low-
gangue direct reduction feed (68 per cent iron). The
remaining three million tons of cencentrate will be
pelletized directly to produce a standard blast furnace
peliet (65.5 per cent iron). The pellet plant is scheduled
for start-up in mid-1977.

In Newfoundland in 1975 the most important event
in iron ore development was the unexpected expropria-
tion by the Newfoundland government in July that
provided for the reversion to the province of certain
mineral lands embracing 1.29 square miles of the Julian
Lake iron ore deposit near Wabush, Labrador. The
government claimed that Canadian Javelin Limited
had not proceeded with due diligence to develop mini-
ng operations at the site. These allegations were vehe-
mently denied by Canadian Javelin officials, who cited
$3.4 million expenditures on the project over the past
15 years. Compensation arrangements remain to be
finalized, with the Newfoundland government impos-
ing a ceiling value of $750,000.

Meanwhile Dominion Jubilee Corporation Limited,
in which Canadian Javelin holds a 33.3 per cent
interest, received a preliminary feasibility study on its
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Star O’Keefe iron ore deposits southwest of Mount
Wright, Quebec. The report concludes that an economic
project could be realized, based upon total reserves of
267 million tons of ore grading 32.9 per cent iron. The
crude ore would be mined at a rate of 15 million tons a
year to produce six million tons of concentrate. Capital
costs were estimated at $229.6 million.

In Ontario, developments on the Lake St. Joseph
iron ore deposits owned by Steep Rock Iron Mines
Limited (SRIM) came to a virtual standstill in 1975.
Although the development consortium remains intact,
participating steel companies were preoccupied during
the year with bolstering sagging steel demand, rather
than initiating new, large-scale, greenfield iron ore
projects. Acquisition of SRIM by Canadian Pacific
Investments Limited (CPI), however, may have impor-
tant ramifications on the long-term development of the
Lake St. Joseph iron ore deposits. The successful take-
over bid by CPI was initiated in January 1976 with an
offer to purchase 4.85 million shares or about 60 per
cent of SRIM’s issued shares at $3 a share. The offer
was accepted by a majority of shareholders in February
1976, with more than 5.4 million shares or 67 per cent
of SRIM’s common shares being tendered. It is of
interest that in addition to control of SRIM, CPI also
controls Algoma Steet Corporation, which currently
purchases iron ore from SRIM’s existing iron ore mines
at Atikokan, Ontario. Algoma is also one of the partici-
pants in the Lake St. Joseph development consortium.
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Although the CPI takeover is unlikely to stimulate the
development of the Lake St. Joseph iron ore deposits in
the short term, it has undoubtedly relieved any con-
cerns over SRIM’s ability to finance its share of the
project, over a longer term, when the demand for iron
ore from this region finally materializes.

An interesting proposal for the development of
northern Ontario iron ore deposits for the domestic
steel industry was put forward by Algoma Steel Corpo-
ration at the annual meeting of the American Iron Ore
Association at Hamilton, Ontario, in June 1975. This
involved the development of two iron ore regions in
northern Ontario; one at the Lake St. Joseph area, with
reserves in excess of 660 million tons of final iron ore
products, and the other at the Geraldton-Nakina area,
with reserves in excess of 200 million tons of final iron
ore products. The crude ores would be concentrated at
the mine site, prior to slurry pipeline transportation to a
pelletizing complex on Lake Superior, with an eventual
capacity of possibly 20 million tons of oxide pellets.

The Ontario government is also involved in studies
on the sociological aspects of any developments at the
Lake St. Joseph region and in 1975 two studies were
commissioned. The first study related to the choosing
of a site for a new community of up to 10,000 people
and, the second was an environmental impact study.
The Ontario government is believed to have completed
a study on the provision of railway facilities to the Lake
St. Joseph area.

In view of the medium-term commitments of the
Ontario integrated steel companies to United States
iron ore projects, and the requirement of extensive
infrastructure development at Lake St. Joseph, it ap-
pears unlikely the project will materialize before at least
the mid-1980s. Ideally, SRIM would like to continue
mining operations at Atikokan at least until the Lake
St. Joseph deposits are developed. Yet uncertainties
regarding the economics of iron ore mining at Atikokan
may compel it to discontinue mining in 1979. To enable
iron ore mining to proceed beyond this date SRIM is
currently negotiating with Caland Ore Company on its
plans to vacate its mine at Atikokan. If Caland does
vacate in 1979, as they have indicated tentatively,
SRIM could develop this property further and prolong
mining operations at Atikokan, possibly to beyond
1990.

Dominion Foundries and Steel, Limited was active
in increasing its iron ore holdings in 1975 with the
purchase of Anaconda Iron Ore (Ontario) Limited’s
property at Nakina, Ontario for $10 million. Although
Dofasco has no immediate plans to develop the proper-
ty, it is strategically located for development, requiring
only minor infrastructure development in addition to
mine and processing implementation. The two
orebodies at Nakina are believed to contain estimated
ore reserves of about 300 million tons of low-grade
magnetite.
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Table 3. Production and capacity of pig
iron and crude steel at Canadian iron and
steel plants, 1974-75

1974 1975%
(short tons)
Pigiron Production 10,386,306 10,086,143
Capacity at
December 31 11,700,000 13,470,000
Steel ingots and castings
Production 15,017,278 14,357,468
Capacity at
December 31 18,838,500 19,136,000

Source: Statistics Canada.
P Preliminary.

Canadian trade

Canadian exports of iron ore declined by 4 per cent in
1975 to 35.5 million tons, compared with 36.9 million
tons in 1974. The United States remained Canada’s pre-
eminent market (19.0 million tons) followed by Europe
(12.3 million tons), and Japan (4.2 million tons). Of total
Canadian exports to the European Community, the
Netherlands was the largest importer with 3.7 million
tons, followed by the United Kingdom with 3.0 million
tons, Italy with 2.1 million tons and West Germany
with 2.1 million tons.

Canadian imports of iron ore increased dramatically
in 1975 to a level of 4.8 million tons more than double
the 1974 level of 2.3 million tons. The large increase in
imports was largely a result of the first full year of
production at the Tilden Mine in Michigan, in which
Stelco and Algoma are participants, and the need by
Dofasco and Stelco to purchase United States ore to
replace shipment deficits caused by a strike at their
partly owned Wabush Mines.

The United States accounted for 81 per cent of total
Canadian iron ore imports in 1975, Brazil accounted for
14 per cent, and the remaining imports came f{rom
Sweden, Norway and Morocco. The non-United States
imports were consumed at the direct-reduction —
electric steel-making complex of Sidbec-Dosco Limited,
Contrecoeur, and the integrated steel complex of Syd-
ney Steel Corporation at Sydney, Nova Scotia.

Canadian consumption

In a year marked by the severest world-wide recession
since the 1930s, the Canadian steel industry performed
exceptionally well in 1975. Although apparent rolled
steel consumption [ell about 16.2 per cent compared
with the preceding year, crude steel production de-
creased by only 4.4 per cent. Canadian consumption of
iron ore thus declined to 12.5 million tons in 1974, some
0.3 million tons below the 1974 level. This excludes iron



ore consumed in the Midrex direct reduction plant of
Sidbec-Dosco Limited at Contrecoeur, Quebec, which
amounted to about 0.53 million tons in 1975.

Table 4. Receipts, consumption and
stocks of iron ore at Canadian iron and
steel plants, 1974-75

1974 19757
(iong tons)

Receipts imported 2,090,670 3,941,149!
Receipts from domestic

source 10,376,552 9,417,7862
Total receipts at iron and

steel plants 12,467,222 13,358,935
Consumption of iron ore 12,929,531 12,474,5893
Stocks of ore at iron and

steel plants,

December 31 3,386,881 4,260,699
Change from previous

year -495,344 +873818

Source: American Iron Ore Association, compiled from com-
pany submissions.

ICompared with 4,765,960 tons in Table 1. 2Compared with
domestic shipments of 9,966,723 tons compiled by Statistics
Canada. 3Compared with 12,644,109 tons compiled by Statis-
tics Canada for blast furnace consumption.

P Preliminary.

According to the American Iron Ore Association, of
total iron ore consumption of 12.47 million tons in 1975,
9.16 million tons was of domestic origin, 3.18 million
tons was from the United States and 0.13 million tons
from other foreign sources. Receipts at Canadian iron
and steel plants, however, attained 13.36 million tons
compared with 12.47 million tons in previous year.
Thus iron ore inventories at Canadian furnace yards
increased from 3.39 million tons in 1974 to 4.26 million
tons in 1975.

United States iron ore comprised 26 per cent of all
ore consumed by Canadian steelmakers in 1975, com-
pared with 17 per cent in 1974. This upward trend in
consumption of imported United States ores will con-
tinue in the medium term, as Ontario steelmakers
continue to assume equity positions in United States
taconite projects. Algoma and Stelco have taken equity
positions in the Tilden Mine, Michigan, which attained
about 70 per cent of rated capacity during its first year
of operation in 1975. In addition, Stelco has taken
equity position in two taconite projects in Minnesota.
Its participation in the Eveleth Taconite Co. minein the
Mesabi Range of Minnesota will provide Stelco with an
additional one million tons of pellets a year commenc-
ing in late 1976. A 10 per cent interest in Hibbing
Taconite Co., Minnesota will provide an additional
annual supply of 0.55 million tons of pellets commenc-
ing in 1976. Dofasco is also involved in the expansion
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plans of Eveleth Taconite Co. and will receive 0.60
million tons of pellets annually when production com-
mences in 1976. In addition, Algoma and Stelco are
likely to participate in an expansion of the Tilden Mine
in Michigan tentatively scheduled for the late 1970s.

CANADA PRIMARY IRON ORE
PRODUCTION SHIPMENTS
by PROVINCES

MINERAL DEVELOPMENT SECTOR
DEPARTMENT OF ENERGY, MINES AND RESOURCES
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World highlights

Angola. Companhia Mineira do Lobito’s Cassinga iron
ore mine was temporarily closed in the fall of 1975 due
to the Angolan political conflict. The bulk of Cassinga’s
shipments go to the Japanese and Western European
markets, and due to the iron ore oversupply situation
prevailing in 1975, the disruption in shipments caused
no problems for consumers. The Cassinga mine is
expected to resume production in late 1976, depending
on the availability of technical personnel, most of
whom were Portuguese, and the condition of the
railway from mine-site to port after the fighting
amongst conflicting political factions.

Australia. The year was marked by plummeting de-
mand for iron ore, with cutbacks in shipments to Japan
and Europe, delays in the implementation of new
projects, and an aggressive stance by Australian pro-
ducers towards Japanese consumers on price levels.
According to Australian producers the low prices being
paid by Japanese consumers is severely constraining
expansion projects at Goldsworthy’s Area C ore zone,
the Marandoo project of Texasgulf Inc. and Hanwright,
and the Deepdale development of The Broken Hill
Proprietary Company Limited. At year-end, Australian
producers were requesting increases of up to 80 per cent
from the Japanese steel producers, arguing that prices
paid by the Japanese for iron ore products are in general
about 40 per cent less than prices paid by European and
American steel producers on an fob basis.
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Brazil. The year marked a continuance of aggressive
Brazilian government policies for increasing penetra-
tion of export iron ore markets, notably in Western
Europe and Japan. Such a policy aims to establish Brazil
as the world’s leading exporter of iron ore by the
mid-1980s, with exports of over 160 million tons.
Escalating costs led to delays in the implementation of
the most significant iron ore development in Brazil —
the Carajas deposits in the state of Para, which repor-
tedly contain 16 billion tons of high-grade ore. The
deposits are being developed by Amazonia Mineragao
S.A., a joint venture corporation owned 51 per cent by
Cia. Vale do Rio Doce (CVRD) and 49 per cent by
United States Steel Corporation. The staggering cost of
the project, estimated ai well over $2 billion, has caused
U.S. Steel to freeze its investment plans temporarily,
and it is in the process of negotiating a reduced equity
position, with British, Spanish, Italian and Japanese
steel companies contemplating equity positions. The
result of these tribulations is that a 1977 start-up date is
now wholly unrealistic and start-up is unlikely to occur
before the mid-1980s.

Ivory Coast. Development work continued on the
Mount Klahayo project in 1975 and a decision on

whether to bring the mine into production may be
made in 1976. The Mount Klahayo iron ore project is a
consortium venture of British, Dutch, French and
Japanese steel companies in conjunction with Pickands
Mather International and the government of Ivory
Coast. Tentative plans call for a 12 million ton per
annum iron ore mine, concentrating and pelletizing
complex, and a 186-mile railway to a major Atlantic
coast port.

Peru. The Peruvian government announced on July
14, 1975 the nationalization of the Marcona Mining
Company. This Company, a subsidiary of Marcona
Corporation, a United States multinational corporation,
had operated iron ore mines in Peru since 1953. As a
result of the nationalization, iron ore shipments came
to a standstill in July 1975 and were not resumed until
early 1976, when agreement on compensation terms
between Marcona and the Peruvian government were
believed to be imminent. The marketing of iron ore has
been taken over by Minero Peru Commercial (Min-
peco), which has to date successfully negotiated sales
contracts with Rumania, Yugoslavia, and Japan.

Table 5. Canadian consumption of iron-bearing materials at iron and steel plants!,

1975
In Iron and Steel Furnaces
In Direct
In Sinter Reduction Pig Iron Steel Total in
Plants? Plants Furnaces Furnaces Furnaces
(long tons)
Iron Ore
Crude and concentrates 230,557 - 225,626 30,429 256,055
Pellets 178,045 535,716 10,281,550 64,109 10,345,659
Sinter 75,405 - 1,379,260 — 1,379,260
Subtotal 484,007 535,716 11,886,436 94,538 11,980,974
Sinter produced at Steel
plant - - 1,120,1953 - 1,120,195
Total 484,007 535,716 13,006,631 94,538 13,101,1694
% Fe 58.29 66.70 61.99 65.45 62.01
Other iron-bearing materials
Flue Dust 142,807 - - - -
Scale, reduced pellets,etc. 499,236 - 450,543 - 450,543
Total 642,043 - 450,543 — 450,543
% Fe 50.24 — 26.94 — 26.94

Source: Compiled by Mineral Development Sector, Department of Energy, Mines and Resources, Ottawa.

1Al integrated producers, except Quebec Iron and Titanium Corp.; 2Sinter plants located at steel works consume *‘new iron ore”
“screenings” as well as other iron-bearing materials; 3Sinter produced mainly from 484,007 tons of “new iron ore™ and 636,188 tons
of other iron-bearing materials; 4Includes any sintered iron-bearing materials. Total iron ore consumption of “new iron ore™ is an
estimated 13.001 million tons, comprising 11.981 million tons of iron ore in furnaces, 0.536 million tons of pellets in direct reduction

plants and 0.484 million tons of iron ore fines in sinter plants.
— Nil.

244



Sierra Leone. Due to recurring losses in recent years,
the Sierra Leone Development Co. Ltd. ceased opera-
tions in October 1975 and the company was placed in
voluntary receivership. The company was owned 95 per
cent by a British industrial and financial group, William
Baird & Co. Ltd., and had successfully mined iron ore
in Sierra Leone for the past 40 years. In the 1960s the
Sierra Leone Development Co. Ltd. boosted its produc-
tion capacity to 3.1 million tons per year, although
record production attained only 2.6 million tons in
1971. Shipments of iron ore from Sierra Leone were
shipped to the Japanese and Western European mar-
kets.

South Africa. Progress continues on the large Sishen-
Saldanha Bay iron ore project of the South African Iron
and Steel Industrial Corporation (Iscor), which is de-
stined to make South Africa a significant iron ore
exporter by 1980. The project includes the development
of a new mine at Sishen with an ultimate annual
capacity of 15 miliion tons of iron ore, the construction
of a 920 kilometre railway line to Saldanha Bay and the
development of a deepwater port at Saldanha Bay.
Shipments from the Sishen mine should commence in
1976 and attain 15 million tons by the early 1980s, and
combined with other mines in the area will raise South
Africa’s iron ore shipments to over 35 million tons
annually.

Table 6. World iron ore shipments,
1973-74

1973 19747
(000 metric tons)

USS.R. 216,104 223,200
United States 89,692 83,050
Australia 85,887 96,797
Brazil 55,019 74,979
France 54,228 54,266
Canada 48,132 47977
China 45,000 46,000
Sweden 33,307 34,469
India 34,426 33,800
Venezuela 21,946 25,952
Liberia 25,329 25,370
Eastern Europe 14,495 14,650
Mauritania 10,288 11,616
South Africa 10,955 11,553
Peru 9,582 10,549
Chile 9,463 10,455
Spain 7,466 8,998
Angola 6,205 5276
Others 57,376 32,143

TOTAL 834,900 851,100

Sources: Mineral Development Sector, Department of Energy,
Mines and Resources, Ottawa. Metal Bulletin and others.
P Preliminary
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United States. In an effort to maintain iron ore self-
sufficiency at about 66 per cent of total iron ore
consumption, a large-scale expansion of the iron ore
industry in the United States is now fully under way.
The facilities are located mainly in Minnesota and
include new developments of the Hibbing Taconite Co.,
and the Minorca mine of Inland Steel Mining Co., with
large expansions of existing facilities at the Minntac
operation of United States Steel Corporation, the Evel-
eth Expansion Co., and the National Steel Pellet Co. By
1978, when the current wave of expansion activity will
be completed, the combined annual production capacity
of all eight taconite operations on the Mesabi iron range
will total about 65 million tons of iron ore pellets, an
increase of 58 per cent from the current 41 million tons.
The additional capital investment required for these
large Minnesota iron ore projects will likely exceed one
billion dollars. In addition, the Tilden Mine in Michigan
completed its first full year of operation in 1975. A
doubling of its current rated annual capacity of four
million tons is slated for the late 1970s.

Venezuela. Despite the nationalization of the iron ore
industry in 1974, the two original owners — the United
States Steel Corporation and Bethlehem Steel Corpora-
tion — agreed to operate the mines for a one-year
transition period in 1975. Effective January 1, 1976,
however, mine management will be assumed by a
Venezuelan government-owned company, Empresa
Ferrominera Orinoco. In addition, the newly-formed
Venezuelan state iron ore company is planning to build
up its own shipping fleet to handle iron ore sales to
Europe. Given the ambitious plans of the Venezuelan
steel industry however, it is intended that most iron ore
shipments will eventually be diverted from export
markets to domestic steel mills.

The Association of Iron Ore Exporting
Countries

The Association of Iron Ore Exporting Countries
(AIEC) was formally established on April 2-3, 1975 at
Geneva. By year-end the following countries had be-
come signatories to the agreement: Algeria, Australia,
Chile, India, Mauritania, Peru, Sierra Leone, Sweden,
Tunisia and Venezuela. Canada declined to join the
AIEC, in line with its avowed preference for joint
producer-consumer forums on trade matters. Brazil
declined membership on similar grounds. Without
participation by such significant exporters of iron ore as
Brazil, Canada and Liberia, the ability of the exporters
association to influence price and supply is severely
inhibited. As presently formulated, however, the Asso-
ciation will supposedly act solely as a consultative
vehicle, and not a price-fixing cartel. One of the major
objectives of the Association, however, is to assist
member countries to secure fair financial returns from
the exploitation, processing and marketing of iron ore
with a view to improving their export earnings and
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terms of trade. The current members of the Associa-
tion control approximately 26 per cent of world iron ore
production, but almost 50 per cent of world trade. Thus,
it is the significant share of iron ore marketed in world
markets by AIEC members which will be critically
viewed by the major importing countries of Japan,
Western Europe and the United States.

World supply and demand

A major world-wide recession pervaded the market
economy countries in 1975, resulting in plummeting
steel consumption and production. World steel produc-
tion declined by 8.2 per cent from 710 million metric
tons in 1974 to 652 million metric tons in 1975. This
decline in world steel production would have been far
higher had not the steel industries in the planned
economy countries experienced an overall growth in
steel production of 6.5 per cent in 1975.

The recession was particularly severe in the United
States and the European Economic Community. Steel
production in the United States declined by 19.7 per
cent to 106.0 million metric tons, and in the European
Economic Community declined by 19.5 per cent to
125.3 million metric tons. In Japan, steel production
declined 12.7 per cent to 102.2 million metric tons.
Among the market economies the only major steel-
producing countries to register an increase in steel
production over the preceding year were Australia (1%),
Brazil (12%), India (13%), Mexico (6%), and South Africa
(17%). The U.S.S.R. remained the world’s largest steel
producer with 142 million metric tons, an increase of
4.3 per cent over the preceding year.

With a decline of about 14 per cent in non-commu-
nist world steel production in 1975, it was not surprising
that an oversupply situation developed in the non-
communist world iron ore industry. Production and
shipments or iron ore did not decline proportionally

with steel activity in all countries, however, and pro-
duction and export shipments fell only slightly below
1974 levels in Australia, Brazil, Canada and Chile. This
was due to a policy of inventory accumulation by
consuming countries, a reluctance by consumers to
declare force majeure on foreign iron ore shipments
and an increased bargaining strength among exporting
countries. In addition there were unforeseen disrup-
tions of iron ore shipments in some countries such as
Angola, Mauritania, Peru and Sierra Leone due to
political, nationalization or other problems. The down-
turn in world steel activity did inflict shipment cutbacks
in some iron ore exporting countries, however, notably
Liberia, Sweden and Venezuela, where shipments fell
appreciably below 1974 levels.

Prices and markets

The market for iron ore is governed largely by consum-
ption in the four major world steel markets in Japan,
Western Europe, Eastern Europe and the United
States. These four consuming markets currently ac-
count for about 86 per cent of world iron ore consump-
tion. Of these markets Eastern Europe is almost totally
dependent on indigenous iron ore or imports from the
U.S.S.R., though some Comecon countries are begin-
ning to import minor quantities of iron ore from several
noncommunist countries, Canada exports iron ore to
all the major consuming centres, except the Comecon
group of countries.

International iron ore prices were extremely buoy-
ant in 1975, despite depressed demand precipitated by
the worst recession in the market economies since the
1930s. Increasing fob prices for iron ore in the face of a
marked downturn in demand were induced by market
inflationary forces on costs, notably labour and fuel;
lock-in price clauses of many short-and long-term
contracts, and a new respect for the bargaining leverage

Table 7. Lake Erie base prices of selected ores, 1964-76

1964-69 1970 1971-72 19731 19732 19743 19754 19755 19766
($ US. per long ton)
Mesabi Non-Bessemer 10.55 10.80 11.17 11.71 11.91 15.06 17.28 18.50 19.25
Mesabi Bessemer (+ phos.
premium) 10.70 10.95 11.32 11.86 12.06 15.04 17.53 18.75 19.50
Old Range Non-Bessemer  10.80 11.05 11.42 11.96 12.16 15.14 - — -
Old Range Bessemer 10.95 11.20 11.57 12.11 12.31 15.29 - - —
High Phosphorous 10.55 10.80 10.80 - - - - — -
Pellets (per long ton natural
unit)? 0.2528  0.266 0.280  0.291 0.3009 0.3800 0.446 0472 0.505

Source: Mineral Development Sector, Department of Energy, Mines and Resources, Ottawa.

lIncrease effective January 1, 1973. 2Increase effective March 1973. 3Increase effective August 1974, 4Increase effective January
1975. SIncrease effective July 8, 1975. 6Increase effective January 20, 1976 7Equals 1% of a ton i.e. 22.4 pounds for a long ton unit.
An iron ore containing 60% Fe therefore has 60 units. 8Price applicable for years 1962 to 1969 9Increases effective March 1973 and
October 1973 10Increases effective May 1974, June 1974, August 1974 and December 1974.

— Nil.

246



of iron ore exporting countries. Freight rates declined
substantially in 1975, due to a vast worldwide surplus of
shipping, and hence cif prices of iron ore did not
demonstrate as large an increase as characterized fob
prices.

United States market

Total receipts of iron ore at United States steel plants in
1975 were 112.7 million tons, a decrease of 12 per cent
from the preceding year’s receipts of 128.3 million tons.
Domestic shipments accounted for 72.4 million tons or
64 per cent of total receipts. According to the American
Iron and Steel Institute, Canada was the major exporter
of iron ore into the United States market with 17.7
million tons. United States iron ore imports from other
sources totalled 22.6 million tons, with Brazil, Liberia
and Venezuela being the prime sources of supply. The
United States steel industry is likely to retain a two-
thirds dependence on domestic ore supplies in the long-
term, as new projects and expansions continue to be
developed in the iron ranges of the Mid-West. Due to
depressed demand in 1975 and a continuance of ship-
ments at quite high levels, inventories at United States
furnace yards increased by about 17 per cent from 48.5
million tons in 1974 to 56.8 million tons in 1975. Pellet
consumption continues to increase in the United States

1975 Iron Ore

steel industry and now accounts for over 60 per cent of
total iron ore consumed.

Most iron ore mines in the United States are
captively-owned by steel companies and/or merchant
ore companies. This vertically integrated market struc-
ture renders pricing somewhat artificial, with all trans-
actions being normally conducted according to a refer-
ence pricing schedule called the Lake Erie Base Price.
The price schedule applies directly to ores emanating
from mines in the eastern U.S.A. and eastern Canada,
and also provides a guideline price for offshore deliv-
eries from Brazil, Liberia and Venezuela. The price is
often established at the beginning of the year by one of
the merchant ore companies, usually The Hanna Mini-
ng Company or The Cleveland-Cliffs Iron Company,
which act as price leaders. In recent years the distor-
tionary effect of United States wage-price controls and
inflation have resulted in several price realignments
throughout the year. In 1975 the Lake Erie base price
increased on two occasions, resulting in a 17 per cent
increase in iron ore prices during the year.

European market

In Western Europe iron ore is obtained through a
variety of transactions including captive domestic

FLOW of IRON ORE, 1975
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mines, captive foreign mines, spot purchases, short-
and long-term contracts. The importance of captive
domestic supplies has been diminishing in recent years,
especially in Luxembourg, the United Kingdom and
West Germany, due to depletion of indigenous low-
grade ores and more favourable blast furnace econom-
ics using higher-grade imported ores. Low-grade ores
are still mined extensively in France and are an
important feed material for the steel industry in Fran-
ce, Belgium and Luxembourg. Until 1973 about 60 per
cent of all iron ore transactions in western Europe were
conducted as short annual or bi-annual contracts. Al-
though this remains the prevalent contract arrange-
ments with Swedish iron ore exports, iron ore ship-
ments from many non-European countries such as
Australia, Brazil and Canada are often negotiated on a
long-term basis with respect to tonnages. Lock-in price
clauses are not now included in long-term contracts
because of the prevalence of worldwide inflation in
recent years, and price negotiations are normally held
annually prior to the commencement of the shipping
year.

Sweden has classically assumed the role of price
leader in the European market, but its recent aggressive
approach for price increases, a large increase in offshore
imports of iron ore and scale economies in ocean
shipping are beginning to lead to changes in marketing
and pricing patterns in Western Europe. The large
increase in Brazilian iron ore shipments and continuing
strong growth rate in the medium term is leading to the
emergence of Brazil as a price leader, especially in the
large West German market. Despite obvious disadvan-
tages in regard to transportation costs, Australia is also
attempting to gain a much larger share of the European
market, thereby reducing its assymmetrical depen-
dence on the Japanese market. Canada, Venezuela,
India, Mauritania and Liberia also ship significant
quantities of iron ore to various western European
countries.

A paradoxical situation in the European market in
1975 was significant increases in iron ore prices in the
face of declining demand and shipment cutbacks. Most
of these price increases were negotiated at the end of
1974, however, before a real appreciation had been
gained of the magnitude of the world recession in 1975.
In many cases iron ore prices in 1975 were 40 to 60 per
cent higher than during the preceding year. Malmex-
port A.B., the sales agent for Swedish iron ores, negoti-
ated substantial increases in the West German market
with low-phosphorus sinter fines increasing from 24-26
cents in 1974 to 34-36 cents in 1975; low-impurity lumps
from 30-32 cents to 40-41 cents; and pellets from 35-37
cents to 53-55 cents per iron unit cif Rotterdam. In late
1975 Malmexport A.B. reached agreement with the
Belgian steel federation (Groupment des Hauts Four-
neaux) on iron ore prices afler protracted negotiations.
The outcome was a 43 per cent price increase on
Swedish phosphoric iron ore, with the price rising from
the 1974 level of $11.00 a ton to $15.75 a ton in 1975.

250

According to UNCTAD’s* Monthly Commodity Price
Bulletin, Lac Jeannine concentrates of Quebec Cartier
Mining Company increased about 25 per cent in 1975
from an average monthly price of $17.15 a metric ton in
1974 to $21.16 a metric ton in 1975, cif North Sea ports.
Ores from Brazil, Liberia and Venezuela also showed
variable but significant price increases in the European
market in 1975. Shipment cubtacks were substantial in
1975, with the intake of high priced Swedish ores being
notably reduced. Whereas Swedish exports of iron ore
attained 33.2 million metric tons in 1974, these were
reduced markedly in 1975 to 23.2 million metric ton. In
an attempt to maintain or increase the price of iron ore
products Sweden took firm action on the stockpiling of
iron ore in 1975. The state-owned iron ore company,
Luossavaara-Kiirunavaara Aktiebolag (LKAB) fi-
nanced stockpiles of iron ore at both producer and
consumer locations. The company has already stock-
piled to capacity at its major shipping ports of Narvik,
Norway (2.3 million tons) and Lulea, Sweden (2 million
tons), and is embarking upon a stockpile scheme of at
least one million tons of iron ore at Rotterdam in the
Netherlands to make ore readily available to continen-
tal steelmakers for the expected ultimate upturn in
steel demand.

Table 9. Representative fob prices of Aus-
tralian lump and fines according to Jap-
anese contracts, 1966-1975

Hamersley Goldsworthy Mt. Newman
Lump Fines Lump Fines Lump Fjpeg

($U.S. per dry long ton, 64% Fe basis)

1966-67 992 768 98 125 .. ..
1968 937 768 937 768 937 7.13
1969 937 763 937 768 937 7.13!
1970 958 723! 986 1795 958 7231
1971 958 795 958 725! 9.58 7.25
1972 938 768 938 768 9338 7.68!
1973 1096 868 1096 8.68 1096 8.45!
1974 1321 1093 1321 1093 1321 10.70!
19752 1420 11.69 1420 11.75 14.20 10.90!

Source: Japan Commerce Daily and others.
162% Fe. 2New prices applicable to some contracts only —
1974 prices retained on other contracts.

Not available.

For deliveries of iron ore to major western Euro-
pean steel companies in 1976 it appears that many iron
ore countries have accepted a 5 to 10 per cent cut in
price, partly a reflection of the serious financial posi-
tions of many European steelmakers. Cia Vale do Rio
Doce (CVRD) of Brazil, however, reached agreement

* UNCTAD — Unitled Nations Conference on Trade and
Development.



with the West German steel industry for substantial
increases for iron ore shipments in 1976. Average
prices for iron ore will increase by 28.5 per cent over
1975 levels, mainly a reflection of the low prices paid
for Brazilian ore during 1975. By year-end 1976 these
increases will raise the price of Brazilian sinter feed to
$16.00 a metric ton; pebbies to $18.56 a metric ton; and
natural pellets (lumps) to $20.48 a metric ton, all on an
fob basis. It is believed that the high price increases
were accepted by the West Germans in return for
substantial shipment cutbacks in 1976.

Japanese market

Despite a 13 per cent decline in steel production in
Japan in 1975, imports or iron ore declined only 7 per
cent. The decline in iron ore shipments would have
been even less had not political and other problems
disrupted shipments from Angola, Peru and
Mauritania. The less-than-proportionate decline in iron
ore shipments compared with steel production did
result in a large increase in inventories at Japanese
furnace yards. Iron ore imports in 1975 were 132
million metric tons valued at $2.2 billion compared with
142 million metric tons valued at $2.0 billion, on a cif
basis. The average cif price of iron ore increased by 14
per cent from $14.25 a metric ton in 1974 to $16.24 a
metric ton in 1975.

Australian iron ore producers are the recognized
price leaders in the Japanese market, due to favourable
locational economics. In 1975 imports of Australian
iron ore accounted for 48 per cent of total Japanese iron
ore imports, although 1975 shipments of 63.3 million
metric tons fell below the 1974 level of 67.9 million
metric tons. On the other hand Brazilian imports rose
appreciably from 19.5 million metric tons in 1974 to
23.5 million metric tons in 1975, a trend which will be
intensified in the medium term with the Brazilian
policy of using iron ore exports as a major weapon to
assist a chronic deficit trade balance.

Other major iron ore exporters to Japan in 1975
were India (16.8 million metric tons) and Chile (8.1
million metric tons). Canada is not a major exporter of
iron ore to Japan, because of unfavourable transporta-
tion economics from Canada’s major producing region
at Quebec-Labrador to Japan. Shipments of 3.9 million
tons in 1975 emanated mainly from the Iron Ore
Company of Canada, with subsidiary shipments from
the two iron ore producing mines in British Columbia.
Canadian shipments of iron ore to Japan are expected
to remain quite stable in the long term, and will
comprise almost entirely IOC’s long-term contract ship-
ments to 1988. In 1975 Japan imported iron ore from a
total of 22 countries in an attempt to play suppliers
against one another and hold prices as low as possible.
This policy has been successful to date with the Jap-
anese obtaining their iron ore at markedly lower fob
and cif prices than the United States or European
consumers. Recent trends in prices, however, indicate
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that this gap may be closed substantially in the near
future.

Prices increased somewhat in the Japanese market
in 1975, but most of the major price realignments were
negotiated in the fall of 1974. Canadian iron ore prices
were increased at the beginning of 1975. Concentrate
shipments from Wesfrob Mines Limited and Texada
Mines Ltd. were increased by U.S. $1.70 a long ton to
$10.82 and $10.55 respectively for sinter fines. Carol
Lake concentrate from 10C was increased by $2.25 a
ton from 16.4 cents c&f per Fe unit to 19.81 cents c&f
per Fe unit.

Despite recession conditions and huge Japanese
inventories of iron ore, exporting countries were strivi-
ng forcefully for large price increases in late 1975 and
early 1976. The pressure for significant price realign-
ments was finally successful when the Australians
extracted large increases in April 1976. Both Hamersley
Iron Pty. Ltd. and Mt. Newman Mining Co. Pty. Ltd.
achieved general price increases averaging about 19 per
cent annually over the next two years. The increases
will occur in four semi-annual stages; zero per cent in
the first halif of fiscal 1976, 15 per cent in the second
half of fiscal 1976, 20 to 30 per cent in the first half of
fiscal 1977 and 25 to 35 per cent in the second half of
fiscal 1977. These price increases are expected to form
the basis for higher prices to other Australian producers
and other iron ore exporters in the Japanese market in
1976-77.

In order to preclude short term disruptions in iron
ore supply, Japan is currently studying the concept of
larger scale stockpiling of iron ore. One Japanese steel
company, Kawasaki Steel Corp., has already embarked
upon construction of a stockyard to hold 2 million tons
of iron ore products, an amount sufficient to last about
one and a half months at present consumption rates.
Kawasaki is presently negotiating with other Japanese
steel companies relating to participation in Kawasaki’s
plan to construct and operate a mammoth iron ore
stockpiling centre at Mindanao, Philippines. The pro-
ject, which will be subject to approval by the Philippine
government, envisages a stockpile complex of 10 mil-
lion tons of iron ore products from Australia for
delivery to coastal, integrated steelmakers in Japan.
The tonnage equals 25 days of reserves for Japanese
integrated steel mills. Present stock capacities are lim-
ited to about one and a half month’s consumption
equivalent, but the Japanese want to boost this reserve
to at least three months, enabling them to forestall
short-term interruptions in iron ore supply.

Future trends

The immediate outlook for the Canadian iron ore
industry is good as new projects and recent expansions
approach their full rated capacity. Given an expected,
albeit slow, world economic upturn in 1976, Canadian
iron ore shipments should increase from 44.8 million
tons in 1975 to about 55 million tons in 1976. As the
new Quebec-based projects at Mount Wright and Fire
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Lake attain rated production capacity, Canadian iron
ore production is expected to increase to 68 million tons
in 1980. Following attainment of rated capacity at these
mines, however, the Canadian iron ore industry will
enter a period of marked stagnation and a significant
decrease in the number of iron ore producers. Many of
the smaller operations; Hilton Mines, Texada Mines
Ltd., Marmoraton Mining Company, National Steel
Corporation of Canada, Steep Rock lron Mines Lim-
ited, Caland Ore Company Limited and Wesfrob Mines
Limited, are expected to cease production before 1980,
or close thereafter due either to depletion of ore
reserves or the escalation of operating costs to untena-
ble levels. In the longer term, continued growth in the
Canadian iron ore industry is expected due to the
existence of a large, proven resource base, strong
demand from major steel producing countries and a
stable investment climate, with production (shipments)
rising to possibly 100-105 million tons by 2000.

The growth of the Canadian iron ore industry will
continue to be primarily in response to export demand,
especially in the United States and European markets.
Export demand currently accounts for 80 per cent of
total shipments, and the high export component of total
Canadian shipments is expected to be retained, or even
increased slightly, in the long term. Shipments to
Europe may increase at a faster rate of growth than
shipments to the United States in the medium term, as
European steelmakers make increasing commitments
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to Canadian iron ore supplies and the United States
steel companies continue to develop indigenous ore
deposits in preference to Canadian ore deposits.

Domestic shipments of iron ore to the large inte-
grated steel producers in Ontario will also decline in
relation to imports in the medium term as Ontario steel
companies make increasing equity commitments in
United States projects for procurement of future ore
supplies. This trend will continue until a more favoura-
ble economic climate for iron ore development is
established in Canada.

Shipments by the Canadian steel industry in 1975
were 14.4 million short tons and these are expected to
increase to 19.1 million short tons in 1980. Iron ore
consumption will increase correspondingly, from 14.3
million short tons in 1975 to 19.4 million short tons in
1980. Of total consumption, 12.8 million short tons will
be of domestic origin, and 6.6 million short tons will be
imported, mostly from the United States.

The large dependence of Canadian iron ore ship-
ments on export demand assumes continued growth in
world steelmaking, especially in the industrialized, de-
veloped countries. Despite the severe recession in the
noncommunist world steel industry in 1975, steel pro-
duction is expected to expand at a 5 to 6 per cent
growth rate over the next few years and attain 905
million metric tons in 1980 and about 1,030 million
metric tons in 1985. Although part of this growth will
occur in less - developed countries such as Brazil,
India and Venezuela with large indigenous supplies of
ore, the steel industries in Japan, the United States and
many western European countries will continue to
experience moderate growth rates. These large indus-
trialized nations will generally become increasingly
dependent on imported iron ores and thus the growth
rate in world iron ore trade will continue to outstrip the
growth rate in world iron ore production.

The future demand for iron ore will aiso be influ-
enced by continuing changes in steelmaking technol-
ogy. The trend to the replacement of open-hearth
furnaces by basic oxygen furnaces is expected to con-
linue unabated in the next decade, and the higher pig
iron-to-scrap ratio of basic oxygen furnaces compared
to open hearth will lead to an increasing demand for pig
iron, and hence iron ore. This is expected to be
counterbalanced to some extent by strong growth in
electric steelmaking which will create a strong demand
for scrap. The projected tight supply or shortages of
scrap in the medium term and strong growth of electric
steelmaking in many scrap-deficient, less-developed
countries is expected to lead to strong growth in direct
reduction processing. The increasing dependence of
many electric steelmakers upon direct reduced iron will
lead to an increasing demand for high quality iron ores.
Scrap shortages are expected to be further aggravated
by a strong trend to continuous casting which will lead
lo the generation of less process scrap and to greater
pressure on the obsolete scrap market. The historical
world pig iron to steel ratio has remained quite constant



at 0.71, but because of the aforementioned trends in
steelmaking technology and iron raw materials con-
sumption, this ratio is projected to increase to 0.74 in
1980. Thus pig iron and direct reduction processing is
expected to increase from 507 million metric tons in
1974 to 670 million metric tons in 1980. Assuming a 92
per cent iron content in the metallic iron products, this
is equivalent to a total iron content in iron ores of 616
million metric tons in 1980. This, translated into iron
ore requirements for 1980, is approximately 1050 mil-
lion metric tons of iron ore products. This is equivalent
to a 4.5 per cent annual growth rate in iron ore
production over the next five years.

The growth rate in iron ore trade will continue to
outstrip the growth rate in iron ore production and
should approximate 7 per cent annually. Iron ore trade
is thus expected to increase to 560 million tons in 1980,
largely in response 1o incremental growth in steel
activity in Japan and European countries, and to a
lesser extent the United States and Middle East coun-
tries.

The vast global reserves of iron ore have always
been reflected in an abundance of iron ore to meet
world steel demand in past years, with the exception of
some temporary shortages during the peak demand
period of 1973-74. In turn, this was reflected in stable or
declining iron ore prices throughout the 1960s and even
into the early 1970s. Since about 1973, however, various
factors have led to some major changes in iron ore
supply considerations. These include the large escala-
tion in costs of iron ore projects induced by inflation
and increasing consumer demands for beneficiated
and/or agglomerated ores. This, in conjunction with a
hostile investment climate in several iron ore exporting
countries and increasing diversion of iron ore to domes-
tic steel industries, is expected to lead iron ore exports
to a retarded rate of development in the long-term.

1975 Iron Ore

Thus, despite the undoubted abundance of iron ore
reserves in the ground, the developments of new
projects may be insufficient to preclude periodic short-
ages, or al least a tight supply situation, in the long
term. Many major projects are already being delayed
substantially or held in abeyance indefinitely in Aus-
tralia, Brazil, Ivory Coast, Gabon, Guinea, Bolivia and
Liberia. The enormous costs of transportation and
social infrastructure in many of these countries will be a
substantial obstacle to the development of iron ore
reserves. Furthermore, the consuming countries are
beginning to economize on blast furnace investment by
increasing their efficiency through the use of iron ore
materials with superior physical and chemical charac-
teristics. Thus economies in blast furnace investment in
many consuming countries will inflict even larger
capital investments in beneficiation and/or agglomera-
tion facilities in iron ore producing countries. In addi-
tion, the growth in direct reduction processing will
engender a strong demand for premium quality iron
ore products containing a high iron content and low
deleterious gangue constituents such as silica and al-
umina. The cost and time lags involved in the emplace-
ment of new capacity will undoubtedly lead to a
perpetuation of the significant price increases which
have characterized the iron ore market over the past
three years.

The Association of Iron Ore Exporting Countries is
not expected to affect profoundly iron ore trading
patterns or marketing procedures in the medium term,
in part because many major iron ore exporting coun-
tries, viz. Brazil, Canada, Liberia and South Africa, are
not members. The mere existence of the group,
however, and a more cooperative approach by export-
ing countries in the face of consumer demands will
resull in significant increases in prices in the long term.
As the bargaining power between iron ore exporters

Table 10. Selected iron ore supply-demand statistics, 1970, 1974, 1975 and forecast

to 2000

Raw Steel Iron Ore Domestic Total
Year Production  Consumption! Imports Shipments Exports Shipments

(net tons) (long tons)
1970 12.3 11.5 2.1 9.2 38.6 47.8
1974 15.0 13.3 2.3 10.6 370 47.6
1975 14.4 13.0 4.8 9.2 355 44.6
1976 15.0 138 45 9.3 45.7 55.0
1977 16.2 14.9 5.4 9.5 49.5 59.0
1978 17.2 15.8 5.4 10.4 51.6 62.0
1979 18.2 16.7 5.7 11.0 54.0 65.0
1980 19.1 17.6 6.0 11.6 55.9 67.5
2000 33.0 304 9.0 21.4 83.6 105.0

Source: Mineral Development Sector, Department of Energy, Mines and Resources, Ottawa.
IFor the period 1970-75 actual consumption does not equal apparent consumption because of changes in stock levels.
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and major consuming countries becomes more evenly  marketing of iron ore products, precluding the de-
distributed the concept of a commodity agreement for  leterious pricing fluctuations and inequities which have
iron ore might become appealing. This couldleadtoa  alternately beleagured producers and consumers in past
more orderly development of iron ore reserves and the  years.
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Iron and Steel

PAUL LAFLEUR

An economic recession throughout most of 1975 had a
pronounced effect on the Canadian stee!l industry. The
extreme sensitivity of steel consumption to business
cycle movements was demonstrated when a modera-
tion in the growth of real Gross National Product
(G.N.P.) from 2.8 per cent 1o 0.2 per cent induced a
decline in apparent rolled steel consumption of about
16.2 per cent. This was the largest decrease recorded
since 1958. The decreased G.N.P. growth rate gave rise
to major adjustments in all the elements of steel
demand and supply. Accordingly, mill shipments were
down by 8.6 per cent from the previous year while
crude steel* production decreased by about 4.4 per cent.
Imports slumped by 52 per cent, reflecting lower do-
mestic demand and other factors. Exports were down
32 per cent o reflect a contemporaneous economic
recession in most countries, particularly in the United
States which is Canada’s largest market.

Despite the downturn in steel production, the steel
industry continued to expand. Steelmaking capacity,
which stood at 18.3 million tons** at the beginning of
1975, rose by some 2.7 per cent to 18.8 million tons.

Steel prices continued to rise in 1975 reflecting
increased costs of labour and raw materials. Despite the
price rise, Canadian prices remained lower than United
States steel prices. Some countries, faced with low
domestic demand, resorted to price cutting to encour-
age exports and this led 1o allegations of dumping by
Canada and some other Countries.

A major reversal in total world steel demand
occurred during 1975 when the market economy coun-
tries experienced a most serious economic recession.
However, the situation was very different in planned
economy countries where steel production increased by
6 to 7 per cent to reflect buoyant demand and new
government investment.

From a basic reflection of the positive outlook for
the Canadian economy, apparent steel consumption is
expected to increase in 1976 by about 4.1 per cent.
Accordingly, producer shipments will be up by an

* Crude steel comprises ingots, semis and sleelcastings.
** The net or short ton (2,000 pounds) is used throughout,
unless otherwise stated.

estimated 4.3 per cent, while raw steel production is
forecast to increase by 4.5 per cent. The trade pattern
will reflect a slow economic recovery in Canada and the
United States that is not expected to gain momentum
until the latter half of the year.

The medium- to long-term outlook for the Cana-
dian steel industry appears good. Raw steel consump-
tion is forecast to be 20.8 million tons in 1980, 25.6
million tons in 1985 and 35.5 million tons in 2000. This
compares with forecasts of producer shipments of 19.1
million tons in 1980, 23.2 million tons in 1985, and 33.0
million t