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Foreword

This issue of the Canadian Minerals Yearbook is a report of developments in the
industry for 1974. The 55 chapters dealing with specific commodities were
issued in advance under the title Preprints, Canadian Minerals Yearbook 1974 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
baeck to 1886. Those wishing to refer to previous reports should consult
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 compile this report.

October 1975
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Front End Leaf

In those cases where oil wells will not flow because of
insufficient formation pressure in the reservoirs, the
crude oil is extracted by pumping. The front end leaf

depicts a pump jack operating in an oil field in northeast
British Columbia. (Photo by John de Visser)
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A winter oil-drilling operation in northwest Alberta.
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General Review

W.E. VAN STEENBURGH

The state of the Canadian economy 1974

The Canadian economy experienced slower growth in
1974 than in 1973, and the rate of inflation increased.
Gross national product (GNP), at market prices, rose
to $140.9 billion, which was 17.0 per cent higher than
in 1973. After discounting the rise in overall prices, the
growth in real GNP was 3.7 per cent. This real growth
rate was below that experienced in any year since 1970.
By comparison, real growth amounted to 6.8 per cent in
1973 and 5.8 per cent in 1972. Figure 1 shows the GNP
and the GNP per capita from 1955 to 1974, in both
current and constant dollars.

Corporation profits before taxes rose by 27.2 per
cent in 1974, compared with 34.4 per cent in 1973 and
23.3 per cent in 1972. This pushed the profit share of
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GNP in 1974 to 13.0 per cent, which is high compared
to historical values. On the other hand, labour income,
which represents over one half of GNP, rose by 17.0 per
cent in 1974, the largest rate of growth since 1951 and
compared with an increase of 13.4 per cent in 1973.
During 1974, most industries had profit increases;,
especially strong growth was recorded in manufactur-
ing, mining and trade. Within manufacturing, par-
ticularly large gains were recorded in paper and allied
industries, primary metals, metal fabricating, machin-
ery, electrical products, petroleum and coal products,
and chemical and chemical products industries. All
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Statistical data were compiled by the Information Systems Division Staff from information provided by Statistics Canada.



mining groups — base metal mining, oil and gas
mining and other mining — showed significant in-
creases.

As in the previous year, a significant part of the rise
in corporation profits and in non-farm unincorporated
business income was due to inventory gains resulting
from the turnover of goods at rising prices. This was
indicated by the inventory valuation adjustment which
is intended to remove from income those profits which
do not reflect current production; this adjustment rose
by 1.88 billion dollars in 1974.

Real domestic product (RDP). Figure 2 indicates
the growth in RDP for selected Canadian industries
since 1955. The RDP measures the country’s output of
goods and services and it differs from the GNP in that
it is a measure of production rather than of the income
of Canadians. The RDP index (1961 = 100) for all
Canadian industries in December 1974 was 204.4
compared with 197.2 in 1973 — a rise of 3.7 per cent.

Mine, quarry, and oil-well (MQO) production
decreased by 0.3 per cent in 1974 compared with 1973.
In MQO, non-metal mine production increased by 11.3
per cent, metal mine production increased by 1.0 per
cent and mineral fuel production decreased by 4.1 per
cent. By comparison, manufacturing production in-
creased by 3.0 per cent in 1974. In manufacturing,
primary metal industries increased by 5.3 per cent in
1974, metal fabricating industries by 3.5 per cent, non-
metallic mineral products industries by 4.2 per cent
and petroleumn and coal products industries increased
by 4.7 per cent.

Labour force and unemployment. The year 1974
showed little improvement on the Canadian labour
scene. The nation’s total labour force increased by 4.1
per cent in 1974, from 9.28 to 9.66 million people,
which was only slightly less than the 4.3 per cent
growth in the labour force in 1973. However, the 1974
increase in employment was only 4.3 per cent com-
pared with 5.2 per cent in 1973. As a result, unemploy-
ment increased by 5,000 people to a total of 525,000
people in 1974, compared to 42,000 people in 1973.
The unemployment rate decreased marginally to 5.4
per cent in 1974 from 5.6 per cent in 1973. See
Figure 3.

All regions shared in the growth of employment in
1974. The increase in British Columbia was 6.3 per
cent (59,000 new jobs), Quebec 3.1 per cent (74,000
new jobs), Ontario 4.6 per cent (153,000 new jobs) and
the Prairie Provinces 4.8 per cent (68,000 new jobs).

The service-producing sector provided the major
contribution to the growth in employment in 1974,
with an increase of 4.7 per cent or 261,000 people. By
comparison, employment in the goods-producing sec-
tor grew at only 3.6 per cent or 117,000 people in 1974.
Among industries in the goods-producing sector, min-
ing employment showed an increase of 3.3 per cent or
4,000 people to a total of 127,000 people compared with
a 0.8 per cent decrease in employment in 1973. Man-
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ufacturing employment had an increase of 2.9 per cent
in 1974 (56,000 new jobs) compared with a2 6.0 per
cent increase in 1973. Employment growth in construc-
tion was 8.9 per cent in 1974 (49,000 new jobs)
compared with 9.6 per cent in 1973. Labour disputes
increased significantly in Canada in 1974.

Prices. Prices at both the retail and wholesale levels,
continued to rise very sharply, in line with general
inflation, a factor that was of concern during 1973 and
1974 in the industrialized countries. According to
Statistics Canada, inflation* was 14.3 per cent in 1974.
The price increases were originally due to world-wide
demand pressures together with supply shortages,
especially in the case of commodities such as raw
materials (e.g., crude petroleumn and metals) and food
products. Later, cost increases contributed substan-
tially to the inflation.

The Consumer Price Index (1961 = 100) which is
designed to measure typical family living costs, went
up to 175.8 in December 1974. This was a rise of 12.4

*Measured by the differences between overall GNP and real
GNP
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per cent over 1973. During 1974. food prices went up
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The purchasing power of the consumer dollar, in ?
terms of 1961 prices, was 57 cents at the end of 1974. 5

Canada’s seasonally adjusted wholesale price index E
(1935-39=100) was 482.0 in December 1974, a rise of
16.8 per cent over the previous 12 months. During this -1000

period the price of vegetable products went up 27.8 per
cent, textile products 3.5 per cent, nonferrous metals
14.6 per cent, non-metallic minerals 27.7 per cent, and -
iron products 25.6 per cent. -2000ft

Balance of international trade. Canada recorded a
current account deficit of $1,643 million at the end of —— — —
1974, which represented a significant loss from the 1955 1960 1965 1970 1975
surplus of $18 million recorded in 1973. Both compo- Figure 5

nents of the current account showed a deteriorating

balance; the surplus of merchandise trade decreased to  and current account from 1955 to 1974 are illustrated in
$1,519 million in 1974 from $2,720 million in 1973 and  Figures 4 and 5.

the deficit for non-merchandise transactions increased During 1974, the value of merchandise exports

to $3,162 million in 1974 from $2,702 million in 1973.  increased to $32,383 million, a gain of 27 per cent over
Trends in the merchandise and non-merchandise trade 1973 — the largest growth in any year since 1951.




Major price increases for some of Canada’s most
important export commodities accounted for most of
the total rise in the value of Canadian exports. There
were substantial gains in the value of shipments to
Canada’s principal markets of the United States, the
European Economic Community (EEC) and Japan.
The United States market received about 66 per cent of
total shipments in 1974. The largest increases in the
value of exports were recorded for inedible crude and
fabricated materials. On a commodity basis, increases
were recorded for the value of shipments of wheat
(67.9 per cent), crude petroleum (129.9 per cent),
natural gas (40.7 per cent), coal and other crude
bituminous substances (92.8 per cent), zinc in ores and
concentrates (60.8 per cent), wood pulp (74.6 per
cent), newsprint (34 per cent), fertilizer and fertilizer
materials (49 per cent), iron and steel products (57.5
per cent), petroleum and coal products (96.2 per cent)
and aluminum including alloys (37.2 per cent).

World-wide inflation, currency realignments, and
the higher costs of petroleum in 1974, contributed to
the rising prices of imports into Canada. The largest
increases in imports were recorded from the United
States, Japan, the EEC (including the United King-
dom), Venezuela, Iran, Australia, and Saudi Arabia.
The major commodities accounting for the expansion
in the value of imports included crude petroleum and
coal, sugar, chemicals and plastics, fabricated steel
materials, aircraft, automobiles, trucks, tractors and
parts, and communication and related equipment.

The increased deficit for non-merchandise transac-
tions in 1974 resulted from deteriorating deficits for
most of the service transactions which more than offset
the increased surpluses recorded for transfer pay-
ments. Within service transactions, the largest deficit
was for interest and dividends which increased to
$1,485 million in 1974 compared with $1,265 million in
1973. Freight and shipping and other service transac-
tions also showed increased deficits. The only excep-
tion was travel, where the 1974 deficit was marginally
less than in 1973. The various transfer payments such
as inheritances and migrants’ funds and withholding
tax showed increased surpluses in 1974 over those of
1973.

During 1974 there were increases in the prices of
both exports and imports. These increases were associ-
ated with Canadian and world-wide inflation as well as
sharply rising international prices for some com-
modities caused by heavy demand and shortages of
supply. Export prices rose faster than those for imports.

The rise in the export price index (1968 = 100) in
1974 was led by a 72.6 per cent increase in the index
for crude materials, inedible:; while the export price
indexes for food, feed, beverages, and tobacco rose
50.7 per cent and fabricated materials 31.2 per cent.
Export price indexes for commodities showing par-
ticularly strong increases were those of crude pe-
troleum, up 192 per cent; wheat, up 101 per cent;
rapeseed, up 72 per cent; and wood pulp, up 59 per

cent. By comparison, the export price of natural gas
and of coal both increased by 52 per cent in 1974, iron
ores and concentrates by 17 per cent, copper ores and
concentrates by 24 per cent and aluminum including
alloys by 35 per cent.

On the import side, the largest increases were in the
import price indexes (1968 100) for crude pe-
troleum, up 217 per cent; sugar, up 180 per cent;
petroleum and coal products, up 164 per cent; and coal,
up 122 per cent.

Figure 6 illustrates the behaviour of the Net Capital
Movement in the Canadian Balance of International
Payments for 1955 to 1974. The net capital inflow in
1974 amounted to $1,667 million, a swing of over $2
billion from the net outflow of $485 million recorded in
1973. Net inflows of long-term capital in 1974 rose
sharply by over $0.6 billion to $1,036 million. This
mainly reflected increased sales of new Canadian
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issues abroad, fewer retirements of Canadian securities
held by foreigners and less Canadian direct investment
abroad which more than offset the drop in foreign
direct investment in Canada. Short-term capital move-
ments in 1974 led to a net capital inflow of $631
million, a rise of almost $1.5 billion from 1973. This
inflow was mainly due to reduced holdings of foreign
currencies by Canadian non-banking institutions.

Capital and repair expenditures. Total invest-
ment, including both capital and repair expenditure on
plant, machinery, equipment and construction in Can-
ada during 1974, at current prices, was $41.1 billion.
This was $6.9 billion or 20 per cent higher than in 1973.

Investments for 1974 were more substantial in the
business sector than for the non-business sector. Sect-
ors showing the largest percentage increases in 1974

1975
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compared with 1973 were manufacturing 27.2 per cent;
forestry 26.5 per cent; agriculture and fishing 24.2 per
cent; and finance, insurance and real estate 23.6 per
cent. By comparison, mining quarrying and oil wells
recorded a 17.7 per cent increase.

Investment trends in major Canadian industrial
sectors from 1955 to 1974 and a forecast for 1975 are
presented in Figure 7. Total investment is forecast at
$46.6 billion for 1975, a rise of 13.3 per cent over 1974,
Plans for the acquisition of new machinery and equip-
ment are more buoyant than intended outlays on new
construction. A particularly strong demand for capital
expenditures is anticipated in the utilities sector for
expanding programs of electric power, telephone, rail-
way and urban transit systems. In manufacturing, large
capital expenditures are expected for chemical pro-
ducts, primary metals, and paper mills.
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International background

Internationally, the year 1974 saw an accelerating rate
of inflation and rising unemployment in most coun-
tries, a slowdown in economic growth, international
monetary problems and a sharp escalation in energy
costs, deeper imbalances in the balance of payments,

General Review

fluctuations in international exchange rates, high inter-
est rates, and increased labour unrest.

The oil crises, resulting from the concerted actions
of the Organization of Petroleum Exporting Countries
(OPEC) caused an almost fourfold increase in the
posted price of crude oil between October 1973 and
January 1974. The timing of the oil price rise was
unfortunate for the industrialized economies. The
world had just experienced more than a year-long
period of commodity demand pressures, supply short-
ages, price increases, and rising expectations of further
inflation. The oil price increase came at a time when
there were signs that the commodity price boom was
starting to decline. Firms passed on the energy-related
cost increases in the selling price of their products. The
commodity price boom was given a new lease on life.
Wage demands increased due to the decline in the real
purchasing power of employees and the anticipation of
further inflation. The wage-price spiral continued. The
rate of inflation increased.

The rate of inflation varied somewhat among coun-
tries. According to the Organization for Economic
Cooperation and Development (OECD) statistics, con-
sumer prices increased by 11 per cent in Canada and
the United States in 1974, compared with 7.5 per cent
and 6.2 per cent, respectively, in 1973; in Japan they
increased by 23.2 per cent in 1974 compared with 11.7
per cent in 1973; Germany showed an increase of 7 per
cent for both 1974 and 1973; and the United Kingdom
had an increase in consumer prices of 16 per cent
compared with 8.3 per cent in 1973.

The higher price of oil imports accentuated the
balance of payment difficulties of a number of the oil-
importing countries. The current account balance of
the Federal Republic of Germany and the Netherlands
remained positive in 1974, although to a lesser degree
than in 1973; that of Canada and the United States
went sharply negative in 1974 after a small surplus in
1973 and Japan, ltaly and the United Kingdom had a
larger current account deficit in 1974 than that existing
in 1973. The balance of payments of some of the Less
Developed Countries were even more adversely
affected. In some cases, the commodities they
exporied were not among those subject to the com-
modity price boom. These countries were unable to
substantially increase their exports either to the oil-
producing countries or to the rest of the world. And
their economies did not have sufficient potential and
stability to attract adequate quantities of outside capital.

Most countries experienced a slowdown in eco-
nomic growth in 1974, starting towards the latter half
of the year. A number of factors contributed to the
economic slowdown. Inflation was rampant, interest
rates were generally high, business investment was
down, consumer purchases were down for many types
of goods, a number of governments had introduced
restrictive fiscal and monetary policies to control infla-
tion or correct the balance of payments problems,
labour unrest was high, inventories were increasing,



and there were delays or redistributions in the flow of
money as the oil-producing countries started to spend
their newly augmented wealth on goods and services or
investment in the rest of the world. According to
OECD statistics, Canada’s economy* grew at 3.2 per
cent in 1974 compared with 7.2 per cent in 1973; the
United States grew at —1.7 per cent in 1974 compared
with 5.5 per cent in 1973; Japan grew at —1.2 per cent
in 1974 compared with 9.9 per cent in 1973; and the
United Kingdom’s economy grew at 0.5 per cent in
1974 compared with 5.4 per cent in 1973.

An International Energy Agency was established
on November 15, 1974 under the auspices of the
OECD. The Agency is to carry out a comprehensive
program of cooperation both in the event of emergency
and over the longer term, among sixteen oil-consumer
countries {excluding France) belonging to OECD. The
Agency is to work to promote cooperative relations
with oil-producing nations and with other oil-consum-
ing countries.

In June 1974, the International Monetary Fund
(IMF) agreed to introduce several monetary reforms.
These included, among other things, a new monetary
system, effective July 1, to replace gold with a book-
keeping-type entry known as Special Drawing Rights
(SDRs) as the chief form of official credit exchange;
new guidelines under which member countries will
allow their currencies to fluctuate in value against one
another; and an IMF facility to borrow money from oil-
producing countries and lend to consumer countries
facing balance of payments deficits due to higher oil
prices.

Mineral industry

Mineral production. In 1974, the total output of the
Canadian mineral industry, including metallics, non-
metallics, structural materials and mineral fuels**,
reached a record level of $11.6 billion, compared with
$8.4 billion in 1973. This mainly reflected increases in
price rather than in the actual quantities produced.

The highest production value was in the fuels
sector, including coal, natural gas, natural gas
byproducts and crude petroleum, which rose to $5.15
billion in 1974 from $3.23 billion in 1973. Alberta’s
output increased to $4.29 billion in 1974 from $2.68
billion in 1973.

Metal mining production had a value of $4.86
billion in 1974, up from $3.85 billion in 1973. Ontario
was the leading province in metals output, with a
production value of $2.07 billion, up from $1.48 billion
in 1973.

In non-metals, production value was $887.3 million
in 1974 compared with $614.4 million in 1973. Leading

*Gross national product at constant prices (Gross domestic
product for the UK)
**Fabricated mineral products are not included.

minerals in the group were: asbestos at $310.7 million
in 1974, up from $234.3 million in 1973; and potash at
$303.5 million, up from $176.9 million in 1973.

Total value of structural materials rose to $709.4
million in 1974, up from $673.1 in 1973. Leading
materials were: cement at 244.7 million, up from
$240.6 million; sand and gravel at $230.0 million, up
from $213.4 million; and stone at $132.8 million, up
from $127.6 million in 1973.

Figure 8 illustrates growth of the three major
sectors of the Canadian mineral industry between 1955
and 1974. The value of mineral production has grown
at about 10 per cent a year during the period, with
metallics and mineral fuels growing at a higher rate

CANADA
VALUE OF MINERAL PRODUCTION

o ~
¥

BILLIONS OF DOLLARS
»

0 =
1955 1975

1960

1965 1970

Figure 8



————

% OF TOTAL BY COMMODITY

Gene

ral Review

CANADA
MINERAL PRODUCTION 1974

% OF TOTAL BY PROVINCE

Figure 9

than the industrial minerals. During 1974, the per
capita value of mineral production went up $138.8
million to $517.3, while mineral production, as a
percentage of GNP, rose from 7.0 to 8.3.

Figure 9 shows mineral production by commodity
and by province for 1974 in percentage terms. Asin the
past year, petroleum was the dominant mineral com-
modity in terms of value of output in 1974, with 30.9
per cent of the total. In terms of provincial mineral
production, Alberta made the largest single contribu-
tion, 38.0 per cent of the total, followed by Ontario
which contributed 20.8 per cent.

Mineral prices. The trends in general wholesale
price indexes of mineral products since 1951 are shown
in Figure 10. The iron product index reached 479.8 in
December 1974 which was a 27.2 per cent increase
over 1973, as compared with the nonferrous metals
index which went up 14.6 per cent, the non-metallic
minerals which rose 28.1 per cent and the general
wholesale price index which rose 17.0 per cent.

The prices of most minerals went up in 1974. This
was mainly due to inflation. At year-end, according to
the Northern Miner, the Lake Erie price of iron ore was
U.S. $18.50 a long ton in 1974 compared with $16.13 in
1973, the price of aluminum was 41¢ a pound in 1974
compared with 39¢ a pound in 1973, nickel (Port
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Colborne) was $2.20 a pound in 1974 compared with
$1.89 in 1973, zinc 37¢ a pound up from 31 cents and
copper was 73¢ a pound, down slightly from 74¢ a
pound at the end of 1973.

Mineral trade. Canada exported $11.2 billion worth
of crude and fabricated minerals during 1974, with the
United States buying the bulk of mineral exports, 66.8
per cent, while Japan took 9.9 per cent, Britain 6.3 per
cent, and the European Economic Community* 6.7 per
cent. Figure 11 illustrates the declining share of min-
eral exports to Britain in the last decade and the fact
that, in the case of Japan and other countries, they
have increased in value. Canadian mineral exports to
the United States were 5.0 per cent higher in 1974 than
in 1973.

Trends in Canadian mineral trade since 1964 are
given in Figure 12. At the end of 1974, the value of
mineral exports, including both energy and non-en-
ergy minerals in crude and fabricated forms was

*For this compilation, the EEC includes only the six original
members, namely Belgium, France, laly, Luxembourg, the
Netherlands, and the Federal Republic of Germany.
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$11,177 million, 47.7 per cent higher than a year ago.
The share of mineral exports of crude and fabricated
materials as a percentage of total Canadian export
trade, which has been falling slowly between 1964 and
1972, improved somewhat during the last several
years, from 28 per centin 1972 to 30.5 per cent in 1973
to 35.6 per cent in 1974. During this period, mineral
fabricated products, which were running at an average
of about 12.8 per cent of total exports, recorded 12.1
per cent at the end of 1974, while crude minerals
moved up from an average of about 17 per cent to 23.5
per cent.

Mineral investment. Trends in mineral investment
in durable physical assets, including both capital and
repair expenditures, for six major mineral sectors from
1951 to 1974 are illustrated in Figures 13 and 14. In
mining, investment in mineral fuels in 1974 at $1.4
billion was 26.6 per cent higher than 1973, compared
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with nonmetal mines at $408.8 million that rose 41.5
per cent, and metal mines at $944.3 million that feil 0.2
per cent. Similarly, in mineral manufacturing, invest-
ment in nonmetallics at $308.5 million was 0.1 per
cent higher than 1973, compared with petroleum and
coal products at $520.1 million that rose 27.7 per cent
and primary metals at $1,175 million that rose 36.1 per
cent.

Return on invested capital. Figure 15 compares the
average 1963-1974 rate of return on invested capital*
given in per cent for various sectors of the Canadian
mineral industries with the total of all Canadian indus-
trics. Among the various sectors presented, metal
mines show the highest average rate of return at 12.7

*Pre-tax profit/total assets minus total current liabilities.
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per cent and mineral fuels the lowest at 7.7 per cent
compared with the total of all Canadian industries at
11.0 per cent. The actual values in 1974 were higher
than the average values. The rate of return in metal
mines for 1974 was 18.8 per cent, in mineral fuels 17.7
per cent, and in all industries 16.] per cent.

In the mining industries** the rate of return in 1974
was 18.2 per cent. This is much higher than the rate of
return in the past ten years when the highest level was
achieved at 13.5 per cent in 1973 and the lowest 7.2 per
cent in 1972. In the mineral-based manufacturing
industries*** the 1974 rate of return was 18.7 per cent.
This rate is much higher than that experienced in the
past ten years when it moved upward to 14.5 per cent

**Includes metal mines, non-metal mining and mineral fuels.
***Includes primary metals, non-metallics and petroleum and
coal products.
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in 1973 and fluctuated in the period from 1966 to 1972
between 7.9 and 9.8 per cent.

Outlook.

The world economy. The recession accompanied by
inflation (stagflation) which started in mid-1974, is
well under way in most countries of the world. Most
short-term forecasts indicate an economic recovery
sometime in the year 1975. However, there are some
doubts as to the length and strength of the forecasted
recovery.

With the advent of the recession in 1974, there was
a decrease in the demand for most commodities.

Excess demand for raw materials and foodstuffs no
longer existed. Supply constraints remained in only a
few instances. The reduction in aggregate demand
should tend to reduce the rate of inflation. However,
inflation will probably continue to be a problem for
several years to come. Much of the world population
has come to expect further inflation. Many countries
have rapidly expanded their money supply to stimulate
the economy and reduce unemployment. And the
wage-price spiral is likely to continue to feed inflation
in the near future.

The success of the cartel on oil production and
marketing by the OPEC, both in limiting the supply of

11



oil and in escalating the price in late 1973 and early
1974, will continue to have an impact on future world
demand-supply relationships. Resource-exporting
countries, especially the Less Developed Countries
whose main income is derived from such exports, will
be encouraged to form cartels or to search for other
regulated means of controlling supply and increasing
the price of their non-renewable products. Industrial
nations will continue to be concerned with the ade-
quacy and security of supply of imports of raw mate-
rials. Investment abroad will tend to be directed to-
wards developing alternate sources of supply of raw
materials in geographically separate locations. Foreign
investment will tend to be concentrated in the more
politically stable countries. Stockpiling of critical raw
materials may be increased by some of the major
industrialized nations.

World trade can be expected to remain depressed in
the near-term as the depression bottoms out and starts
the recovery. With recovery, world trade may expand at
a somewhat slower rate than that experienced over the
last two decades. There is massive disequilibrium
among countries of the world in international pay-
ments. The monetary reform introduced by the Inter-
national Monetary Fund on July 1, 1974 may not be
sufficient to reduce the international monetary crises.
The Tokyo Round of GATT has, to date, made little
progress on further reductions to tariffs and other
barriers to trade. And environmental poliution in many
countries may start to place limits on further unre-
stricted growth.

The Canadian economy. Being self-sufficient in oil
(our exports of oil to the United States from western
Canada approximately equal our imports in the east)
the Canadian economy was not as severely affected by
the oil crisis as many of the industrialized nations. The
subsequent world-wide recession in the latter half of
1974 was mild in Canada compared with the experi-
ence of our major trading partners.

In the short term, the recession should continue to
be milder in Canada and recovery should follow that of
the rest of the world later in 1975. Real growth in GNP
should be in the order of 1 to 2 per cent in 1975 and
from 4 to 5 per cent for the next several years. Inflation
should continue to be a problem due to the inflationary
expectations of the population, the wage-price spiral,
the higher price of imports and, as increases in the
money supply continue to work their way through the
economy. Unemployment is expected to decrease as
the recovery gets under way, but should remain high
by historical standards. Labour unrest will probably
remain high.

The combination of factors which caused and sus-
tained the commodity price boom since 1972 no longer
exist, and commodity prices relative to those of other
products are likely to drop. Many of the commodities
affected by the price boom are exported by Canada.
The relative value of Canadian exports could decrease
in the near future. Faced with the prospect of future oil
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shortages, the Canadian government has announced
its intention to gradually phase out exports of oil to the
United States over a period of eight years. The drop-
ping commodity prices and reduced oil exports com-
bined with prospects for reduced world trade could
cause Canada’s merchandise trade batance to continue
1o show a deficit for the next several years.

The deficit in the balance of trade will put down-
ward pressure on the Canadian dollar in international
markets. If depreciation of the Canadian dollar is to be
avoided, offsetting investments will be required from
foreign sources. Large amounts of capital will also be
required to finance oil and gas exploration in the
frontier areas, and for the Athabasca tar sands devel-
opment, oil and gas pipelines, the James Bay hydro-
electric project and other major programs envisioned
for Canada. To attract the necessary foreign capital,
interest rates in Canada will have to be maintained at a
sizeable margin above U.S. levels.

The large investment programs to be undertaken
within Canada in the next few years should act as a
stimulus to the economy. The November 18, 1974
budget also seeks to reactivate the economy through
tax reductions for individuals and industry. However,
Canada is an open economy with high dependence on
international trade. Full economic recovery may be
tenuous, given the unsettled international economic
picture. However, Canada should perform as well, if
not better, than most of the industrialized nations.

The mineral industry. Taxation issues were of con-
cern in the mining industry in 1974, both as to the
appropriate level of overall taxation and the division of
the revenue between the federal and provincial gov-
ernments. The apparent high-profit atmosphere for
Canadian mining over the last few years led various
provinces to impose increased taxes or new or greater
royalties. Other provinces began reviewing their min-
ing taxation systems. As both the increased taxes and
the new or greater royalties were deductible from the
federal and provincial income taxes to at least the end
of 1976, the government of Canada became concerned
that its income tax base would be severely eroded. As a
consequence, in 1974, the federal government moved
to eliminate these levies as deductions for income tax
purposes. Simultaneously, the federal income tax rate
for the mining industry was reduced to 25 per cent, to
compensate, in part, for the nondeductibility of mining
taxes and royalties. As 1975 begins, the issues have not
been fully resolved. However, given the importance of
the mining industry in the Canadian economy, it is
expected that any remaining difficulties will be cleared
up early in the new year.

Canada may face increased world competition as a
major mineral supplier owing to possible supply-
demand imbalances and new discoveries in many parts
of the new world. For example, Australia is becoming a
major supplier of iron ore and, to some extent, nickel;
large copper deposits have been discovered in Africa
and the Pacific Rim countries; and large, high-grade



iron ore deposits have been discovered and are under
development in Brazil. However, Canada continued its
efforts in 1974 to find new markets for Canadian
products, especially with France and the EEC, and
some of the negotiations could be beneficial.

Exports of crude and fabricated minerals* normally
account for about one third of all Canadian exports.
The growth in mineral exports depends largely upon
the expansion in the economies of our main trading
partners, especially the United States. Most economic

*Mineral fuels are included
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forecasts expect economic recovery in the industrial
world during 1975. However, there are some doubts as
to the length and depth of the recovery. Taking all of
the previous factors into account, the Canadian min-
eral industry may expect growth in the short- and
medium-term future, both to provide increased
exports and to feed a relatively healthy internal econ-
omy. However, the rate of growth of the mineral
industry is likely to be somewhat less than that experi-
enced over the last two decades.
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The value of mineral production increased in all Ca-
nadian provinces and territories in 1974 with the
exception of Prince Edward Island. That province had a
14-per-cent decline in the value of sand and gravel, its
only mineral commodity. Canada and ail the provinces
and territories, except Nova Scotia and PE.l., estab-
lished all-time highs for mineral production value in
1974. Most of the increases were due to the general
inflationary trend that occurred in Canada and other
parts of the world during 1973-74. All principal miner-
als increased in unit price during 1974. Fuels had
particularly large increases, and Statistics Canada
average Canadian prices increased for crude petroleum
by 67 per cent, natural gas, 64; coal, 61 and natural gas
byproducts by 92 per cent. Precious metals had in-
creases of 83 per cent for silver, 59 per cent for gold and
33 per cent for platinum metals. Base metals had
increases for zinc of 44 per cent, lead, 28; copper, 21;
and nickel of 10 per cent. Iron ore increased by 10 per
cent. Principal non-metallics showing increases were
potash, 34 per cent; asbestos, 32; salt, 13 and gypsum 12
per cent. Structural materials had increases for lime of
26 per cent, stone, 23; cement, 11 and sand-gravel 10
per cent. Comparisons of minerals production values
for 1973 and 1974 by provinces and territories have
thus been distorted by the general inflationary in-
creases in mineral prices.

Alberta, the principal producer of crude petroleum
and natural gas, continued as Canada’s leader in
minerals production value, and increased its proportion
of the national minerals output from 33.0 per cent in
1973 to 38.6 per cent in 1974. Ontario was the second-
largest producer with 20.7 per cent, followed by
Quebec, 10.2; British Columbia, 9.9; Saskatchewan,
6.7; Manitoba, 4.2; Northwest Territories, 1.9; New
Brunswick, 1.8; Yukon Territcry 1.5; Nova Scotia, 0.7
and Prince Edward Island, 0.01 per cent.

Table 1 shows the per cent contribution by
provinces and territories to Canada’s total value of
mineral production for selected years between 1954
and 1974. It can be seen that only Alberta and
Saskatchewan increased their share of the total miner-
als output value; all others declined. This was due to
the large increase in fuels prices influencing Alberta
and Saskatchewan, rather than any increase in the
volume of production in these provinces.

Table 2 shows the per cent value of leading minerals
in each province and territory during 1974 and the per
cent change from 1973.

[t shall be noted that Statistics Canada has revised
its cement and lime production values for the year
1973 and this has resulted in changes to the total final

value of minerals production for that year in all
provinces except Prince Edward Island and in the
Yukon Territory and Northwest Territories.

Review by Provinces

British Columbia. Mineral production value was
7.14 per cent of the Gross Provincial Product (GPP) in
1974, up from 7.08 per cent in 1973. The minerals were
valued at $1,555.8 million, up from $978.0 million for
an increase of 18.2 per cent. The increase was due
almost entirely however, to higher mineral prices.

New mineral taxation policies overshadowed other
developments in the province during 1974. The Min-
eral Royalties Act, providing a two-pronged system of
royalties, was passed by the provincial legislature in
June and proclaimed in effect from October 1. Royal-
ties payable under the Act applied to the full year of
1974. Implementation of these royalties was heavily
criticized by industry, which claimed that mineral
exploration and new mine development would be
slowed down, or halted entirely, in the province.

Mines ceasing production during 1974 included;
the Britannia Beach copper mine of Anaconda Canada
Limited, the nickel-copper mine of Giant Mascot
Mines Limited near Hope, the Bull River copper mine
of Placid Oil Company and the copper mine of Jordan
River Mines Ltd. on Vancouver Island.

These closures were offset by the reopening of the
mines of several former producers. The Boss Mountain
molybdenum mine of Brynnor Mines Limited
reopened early in 1974. The Utica silver-lead-zinc mine
south of Keremeos reopened in March. The copper
mine of Consolidated Churchill Copper Corporation
Ltd., 80 miles west of Fort Nelson, resumed operations
at 500 tons a day in January. The Mineral King mine
near Invermere, a former zinc-lead-silver-copper pro-
ducer, reopened in June to salvage mine pillars and sills
remaining from prior operations.

Other developments during the year included
postponement of the commencement of production of
the J.A. copper-molybdenum zone of Bethlehem Cop-
per Corporation near Ashcroft. Gibraltar Mines Ltd.,
at McLeese Lake, shifted production to its Granite
Lake copper-molybdenum zone. Scurry-Rainbow Oil
Limited brought a new coal mine into production at Elk
River at an anticipated rate of 3 to 4 million tons a year.

Yukon Territory and Northwest Territories. The
value of mineral production in the Yukon Territory
increased to $171.5 million from $150.7 million, a 33.4
per cent increase. The increase was due almost entirely
to higher prices for minerals, with only gold and
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Table 1. Per cent contribution by provinces and territories to Canada’s total value of
mineral production, selected years, 1954-1974.

1954 1964 1969 1973 1974
(per cent)

Alberta 18.7 21.1 25.5 33.0 38.6
Ontario 334 26.9 25.8 22.2 20.7
Quebec 18.7 20.3 15.1 11.2 10.2
British Columbia 10.7 8.0 9.2 11.7 9.9
Saskatchewan 4.6 8.7 7.3 6.1 6.7
Manitoba 2.4 5.2 5.2 4.9 4.2
Newfoundland 2.9 5.4 5.4 4.5 38
Northwest Territories 1.8 0.5 2.5 2.0 1.9
New Brunswick 0.8 1.4 2.0 1.9 1.8
Yukon 1.1 0.5 0.8 1.8 1.5
Nova Scotia 4.9 2.0 1.2 0.7 0.7
Prince Edward Island — 0.02 0.01 0.02 0.01
Total — Canada, per cent 100.0 100.0 100.00 100.0 100.0
Millions of § 1,488.4 3,365.2 4,734.3 8,369.5" 11,711.0

Source: Statistics Canada.
rRevised.

natural gas showing increases in production volume.
Cyprus Anvil Mining Corporation at Faro had a 10 per
cent drop in production because of a 33-day walk-out
during May and June, and United Keno Hill Mines
Limited at Elsa milled a lower tonnage of ore due to a
shortage of experienced miners.

Mineral exploration in the Yukon experienced an
upturn during 1974 and an important lead-zinc discov-
ery was made in the Vangorda Creek area by Kerr
Addison Mines Limited. Exploration interest also con-
tinued in the Bonnet Plum-Goz Creek area.

In the Northwest Territories the value of minerals
production increased to $223.0 million from $165.5
million, a 34.8 per cent advance. Most of this was due
to higher mineral prices, with only zinc and tungsten
showing gains in the volume of output. The Minister of
Indian and Northern Affairs, The Honourable Jean
Chrétien, announced in June that the federal govern-
ment would invest $16.7 million towards the develop-
ment of the lead-zinc mine of Mineral Resources
International Limited (MRI) on Baffin Island. The
property, 35 per cent owned by Texasgulf Inc., will be
operated by a new company to be named Nanisivik
Mines Limited.

Petroleum and natural gas continued to spur
exploration activities in the North. The first official
estimates of natural gas reserves in the Mackenzie
River delta show an accumulation of more than three
trillion cubic feet in the Taglu field on Richards Island.
According to Imperial Oil Limited, evidence from the
Taglu area would indicate possible future discoveries in
comparable structures in unexplored tertiary sedi-
ments in the Beaufort Basin. At year-end, three off-
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shore wells were being drilled from artificial islands off
the coast of Richards Island in the coastal waters of the
Beaufort Sea.

In the Arctic Islands the pace of exploration has
declined from previous years, with no new oil or gas
discoveries being made. Since 1969, when large-scale
exploration started, Panarctic Qils Ltd. has discovered
and partially outlined five substantial gas fields and
made two non-commercial oil discoveries, one on
Ellesmere Island and the other on Cameron Island.

Alberta. Mineral production is a very important part
of the economy of this province, being 37.5 per cent of
the GPP in 1974, up from 27.1 per cent in 1973. Value
of mineral production increased from $2,760.2 million
to $4,518.4 million, a 63.7 per cent increase. Alberta
continued as the leading producer of crude petroleum,
natural gas and its byproducts, coal (in terms of total
tonnage) and elemental sulphur. All these minerals
showed large increases in value, but only coal and
elemental sulphur had gains in tonnage produced.
Recent Canadian taxation changes have had an
effect in Alberta. It was estimated by six major pe-
troleum producers that the new federal tax which
disallows provincial royalties and tax credits will cost in
excess of $1 billion in income. With the added cost, a
decline in exploration and development activities is
anticipated. In an attempt to soften the impact of the
federal budget taxation measures, the Alberta govern-
ment announced in December that it intended to
revise its royalty and corporate tax systems. The
Alberta corporate tax on royalties, collected by Ottawa,



then rebated to the province, and amounting to ap-
proximately $130 million, will be passed on to the
industry in full for 1975. Royalty rates for oil and gas
were also to be revised.

Early in June, Syncrude Canada Ltd. commenced
construction on the first segments of its $1.2 billion
bituminous sands extraction plant near Fort McMur-
ray. Syncrude was jointly owned by Atlantic Richfield
Canada Ltd., Canada-Cities Service Ltd. and Imperial
Oil Limited, each with 30 per cent interests; and by
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Gulf Qil Canada Limited with 10 per cent. Early in
December, Atlantic Richfield announced that it was
withdrawing from the project because of rising costs
and other uncertainties. The Atlantic Richfield portion
will be taken up by a partnership consisting of the
federal government and the provinces of Alberta and
Ontario.

The Alberta bituminous sands were estimated to
contain 900 billion barrels of crude bitumen, but only

Table 2. Value of leading minerals by provinces and territories, 1974.

% of % Change

Total from 1973
British Columbia
Copper 42.5 +11.0
Coal 13.3 +66.3
Petroleum 9.0 +57.8
Natural Gas 5.3 +33.0
Molybdenum 5.3 +19.5
Zinc 5.2 —18.2
Sand and Gravel 3.5 —1.7
Cement 2.7 —0.8
Asbestos 2.4 +29.7
Silver 2.3 +30.5
Metallics 61.3 +7.3
Non-Metallics 3.2 +23.1
Fuels ) 28.6 +57.2
Structural Materials 6.9 +3.3
Total 100.0 +18.2
Yukon Territory
Zinc 41.0 —0.5
Lead 27.7 +8.0
Silver 17.1 +74.6
Asbestos 15.3 +63.7
Copper 10.5 +5.2
Gold 2.8 +102.5
Metallics 86.6 +32.4
Non-Metallics 13.3 +40.5
Fuels 0.1 +25.8
Structural Materials - -
Total 100.0 +334
Northwest Territories
Zinc 57.3 +51.3
Lead 15.6 +8.4
Gold 12.8 +18.5
Silver 79 +29.1
Natural Gas 2.5 +28.0
Metallics 96.1 +34.9
Non-Metallics - -
Fuels 39 +32.6
Structural Materials - -
Total 100.0 +34.8

% of % Change

Total from 1973
Alberta
Petroleum, crude 66.1 +57.6
Natural Gas 14.3 +66.0
Natural Gas, Byproducts 14.0 +86.5
Coal 2.5 +85.3
Elemental Sulphur 1.5 +192.2
Metallics - —11.5
Non-Metallics 1.6 +161.4
Fuels 96.9 +63.1
Structural Materials 1.5 +40.8
Total 100.0 +63.7
Saskatchewan
Petroleum, crude 50.4 +51.0
Potash 39.1 +74.7
Copper 1.7 +4.5
Sodium Sulphate 1.6 +103.8
Sand and Gravel 1.2 +87.1
Natural Gas 1.1 0.5
Coal 1.0 —12.3
Metallics 2.8 —6.7
Non-Metallics 41.5 +24.1
Fuels 53.3 +48.3
Structural Materials 24 +40.7
Total 100. +55.0
Manitoba
Nickel 45.7 —~2.8
Copper 25.0 +33.3
Zinc 9.9 +49.8
Petroleum, crude 5.6 +58.1
Sand and Gravel 4.6 +52.8
Cement 2.8 +22.0
Gold 1.7 +74.2
Silver 1.2 +115.0
Metallics 85.1 +13.7
Non-Metallics 0.7 +7.1
Fuels 5.6 +58.4
Structural Materials 8.6 +40.5
Total 100.0 +17.4
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Table 2 (concl’d)

% of % Change % of % Change
Total from 1973 Total from 1973

Ontario Nova Scotia
Nickel 30.8 +30.7 Coal 30.5 +57.5
Copper 19.9 +32.6 Sand and Gravel 20.1 +29.0
Zinc 13.8 +52.2 Gypsum 19.3 +7.1
Iron Ore 7.4 +18.2 Salt 13.9 +34.3
Gold 5.1 +38.5 Barite 5.8 —39.6
Cement 43 +19.5 :

Metallics 0.3 +36.7
Sand and Gravel 3.5 +1L3 Non-Metallics 34.4 +14.8
Silver 34 +66.8
Plati + Fuels 30.6 +356.6
Saz;:lnum Group f; +;?g Structural Materials 34.7 +32.7
Metallics 84.4 347 Total 100.0 1320
Non-Metallics 2.6 +12.2
Fuels 0.3 +16.0 Prince Edward iIsland
Structural Materials 12.7 +14.5 Structural Materials 100.0 —13.5
Total 100.0 +31.0 Total 100.0 —13.5
Quebec Newfoundland
Copper 20.7 +22.6 Iron Ore 83.0 +18.3
Asbestos 19.7 +32.0 Asbestos 3.6 —~18.0
Iron Ore and Iron Remelt 19.3 +320 Zinc 33 +249.0
Zinc 8.1 +29.9 Copper 2.2 —12.4
Cement 7.0 +13.1 Sand and Gravel 1.9 +4.2
Gold 5.7 +46.7 Fluorspar 1.6 +54.2
Titanium Dioxide 4.3 +11.2 Metallics 90.8 +21.3
Metallics 56.3 +30.3 Non-Metallics 5.8 +2.6
Non-Metallics 25.8 +28.0 Fuels - -
Fuels — —41 Structural Materials 34 +14.2
Structural Materials 17.9 +18.6 Total 100.0 +19.8
Total 100.0 +27.5

Canada

Metallics 41.2 +25.2
Dow Brunswick sa1 4245  Non-Metallics 76 +457
Lead 108 +537 Fuels 44.4 +61.2
Silver 9:7 +129:4 Structural Materials 6.8 +17.0
Copper 9.1 +47.6 Total 100.0 +39.9
Sand and Gravel 2.6 —47.3
Coal 2.5 +58.8
Metallics 86.2 +38.7
Non-Metallics 2.6 +32.9
Fuels 2.6 +58.5
Structural Materials 8.6 —22.8
Total 100.0 +30.1

Source: Statistics Canada.
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about 250 billion barrels could be considered recovera-
ble, and only 27 billion barrels by present open-cast
mining methods. The Alberta reserves of conventional
liquid petroleum were expected to last another 11 years
at 1974 rates of production, while reserves of natural
gas were sufficient to last another 19% years.

Saskatchewan. The mineral production of this
province was 14.2 per cent of the GPP in 1974, up from
11.3 per cent in 1973. Value increased from $509.8
million to $790.3 million, a 55 per cent increase. Crude
petroleum contributed 50 per cent of the production
value but the non-metallic mineral, potash, also was a
major source of revenue with 39 per cent of the total. A
51 per cent rise in the value of crude petroleum was
due to higher oil prices, but a 75 per cent increase in
potash value was due not only to a price increase but
also to a 28 per cent increase in the volume of
production. Sodium sulphate and sand-gravel also
showed large increases in both volume and value of
production.

Saskatchewan introduced new taxation measures
that affected the potash industry. A potash reserve tax
will apply to potash reserves under Crown lease from
July 1, 1974. The tax will be the product of the assessed
value of each potash property and a mill rate. The
government will also participate in all new potash mine
developments and the expansion of existing facilities.
The Saskatchewan Mining and Development Com-
pany, Limited, was also established in June. It will
become involved in non-potash mining ventures.

The new lignite mine of Manitoba and
Saskatchewan Coal Company (Limited) at Estevan
commenced production at a rate of 1.7 million tons a
year in January, with its output being sold to the nearby
power plant of Saskatchewan Power Corporation. The
Rabbit Lake uranium mine of Gulf Minerals Canada
Limited expects to go into production at 2,000 tons a
day early in 1975. Amok Ltd. continued exploration of
its Cluff Lake uranium property. Eldorado Nuclear
Limited plans to expand its uranium mine mill rate
from 1,100 to 2,000 tons a day, commencing in mid-
1975.

Manitoba. Mineral production in the province repre-
sented approximately 8 per cent of the GPP in both
1974 and 1973. Value increased from $414.0 million to
$486.2 million, a 17.4 per cent advance. Some 85 per
cent of the value came from metallics, with nickel and
copper being the principal metals. The volume of
production declined in nickel but increased in copper,
gold, silver and zinc. All the industrial minerals,
except clay, increased in both volume and value of
production.

Tax changes, as in other provinces, represented
significant developments in Manitoba’s minerals in-
dustry during 1974. Commencing on April 1, 1974, the
rate of taxation under the Mining Royalty and Tax Act
was increased from 15 to 23 per cent on mining profits
in excess of $50,000. Further changes are anticipated
with the introduction of the Principal Minerals Royalty
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Act in 1975. The increased taxes have prompted
Hudson Bay Mining and Smelting Co. Limited to defer
a $20 million improvement program in mine operation
at Flin Flon and also to cut its exploration budget by 50
per cent.

The Manitoba government was active in mineral
explorations through its Crown corporation, Manitoba
Mineral Resources Ltd. This corporation had a
$525,000 budget for 1974 and invested in 11 mineral
and four oil exploration projects. The government also
owns a 25 per cent share in Tantalum Mining Corpora-
tion of Canada Limited, which operates North Amer-
ica’s only tantalum mine at Bernic Lake.

Ontario. The mineral industry of Ontario represents
only a relatively small portion of the GPP, being 3.72
per cent in 1973 and 4.02 per cent in 1974. The value of
production rose from $1,854.7 million to $2,429.5
million, a 31.0 per cent increase. Metallic minerals
represented some 85% per cent of the total with the
principal metals being nickel, copper and zinc.

The new Ministry of Natural Resources was estab-
lished in 1972 with the old Department of Mines
becoming the Division of Mines. Major changes were
made in the boundaries of the mining divisions in 1974
to conform to the new regional administration bound-
aries established in 1973. Changes were made in the
Mining Tax Act in April 1974 that established a sliding
scale of taxation on mining profits of 15 per cent
between $100,000 to $1 million and rising to 40 per
cent for profits over $40 million. The three-year tax
exemption for new mines under the Ontario Corpora-
tion Tax Act was also repealed effective January 1,
1974.

The International Nicke! Company of Canada, Lim-
ited, reopened its Crean Hill nickel-copper mine in
January. Sturgeon Lake Mines Limited, a new copper-
zinc-lead-silver mine near Ignace, was opened officially
in October at an initial production rate of 800 tons a
day. Kanichee Mining Incorporated brought an open-
pit copper-nickel mine into production in Strathy
Township during the first quarter of the year at a rate of
500 tons a day. Rio Algom Mines Limited announced a
major expansion program at its Elliot Lake uranium
mine that would more than triple its production by the
late 1970s. United Asbestos Inc. has commenced de-
velopment of an asbestos property in Midlothian
township with production at a rate of 3,500 tons a day
to start in 1975. Union Miniere Exploration and Min-
ing Corporation Limited (Umex) has decided to bring
its copper-nickel ‘‘Thierry’” deposit near Pickle Lake
into production at 4,000 tons a day commencing in
1976. Sheridan Geophysics Limited has made a
palladium-platinum discovery in the Lac des Iles area
north of Thunder Bay. Great Lakes Nickel Limited has
suspended development of its copper-nickel property
near Thunder Bay because of high interest rates and
uncertain metal prices.

The province had initiated a Mineral Exploration
Assistance Program (MEAP) in 1971 that provided
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one-third of the cost of approved exploration programs
in certain designated areas, up to a maximum of
$33,333 for each project. The budget for the 1974-75
fiscal year was $500,000, to be used in the Cobalt-
Gowganda, Geraldton-Beardmore, Kirkland Lake and
Red Lake mining areas. The MEAP program is admin-
istered by the Geological Branch of the Division of
Mines. The Ministry of Treasury, Economics and Inter-
governmental Affairs (TEIGA) made an additional
$100,000 available during the 1974-75 fiscal year to be
used in the Atikokan area of Northwestern Ontario.

Quebec. The mineral industry of the province contri-
buted only 3.22 per cent of the GPP in 1973, which
increased to 3.51 per cent in 1974, The value of
production rose from $935.5 million to $1,192.4 mil-
lion, a 27.5 per cent increase. Principal minerals were
copper, asbestos, iron ore (including remelt iron), zinc
and cement. Increased value of the principal minerals
was due primarily to higher mineral prices, with only
copper and asbestos showing increases in production
volume.

During 1974 the province introduced interim mea-
sures to increase the mining tax rates under the Mining
Duties Act. New rates, effective from April 1974 to
March 31, 1975, provided a 13.5 per cent tax on profits
between $150,000 and $1.15 million and increasing to
30 per cent for profits over $10 million. A committee
on mining taxation was established to advise the
provincial government on future taxation policy.

The nickel-copper mine of Société Miniere
d’Exploration Somex Ltée., at Lac Edouard ceased
production in January. The gold mine of Marban Gold
Mines Limited stopped operating in September. A fire
in January forced the closure of the copper-nickel mine
of Renzy Mines Limited and another fire in December
destroyed the asbestos mill of Asbestos Corporation
Limited at Thetford Mines. The proposed construction
of a $300 million pelletizing plant at Port Cartier was
deferred indefinitely and development of the Quebec
Cartier Mining Company, Mount Wright, iron ore
complex was set back by two years, mainly because of
troublesome labour conditions.

Chibex Limited commenced production in Septem-
ber of the former gold-copper producing mine of Key
Anacon Mines Limited in the Chibougamau area.
Noranda Mines Limited announced that it will spend
$37 million during the next two years to add to its
milling and smelting operation at Noranda. Noranda
also announced that it intends to bring the former zinc-
lead-silver Barvue mine of Manitou-Barvue Mines
Limited in Barraute township back into production as
an open-pit mine.

New Brunswick. Mineral production has increased
significantly in the province since 1971 and totalled
6.76 per cent of the GPP in 1973, rising to 7.40 per cent
in 1974. The value of production advanced from $164.2
million to $213.5 million, an increase of 30.1 per cent.
Metallic minerals contributed about 86 per cent of the
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total, with zinc, lead, silver and copper being the
principal metals. New Brunswick was second only to
Ontario in the production of zinc in 1974.

The Sullivan Mining Group’s Nigadoo River Mines
Limited copper-lead-zinc-silver mine near Robertville
reopened in 1974. A major expansion program was
instigated by Brunswick Mining and Smelting Corpora-
tion Limited at its No. 12 underground mine. When
this program is completed in 1979 it is expected that
Brunswick will be the world’s largest producer of zinc.
With growing zinc concentrates production, all of
which is now exported for treatment, the feasibility of
constructing an electrolytic zinc plant in the province is
being studied. The only mining casualty in the province
during 1974 was the closing of the Caribou copper
mine of Anaconda Canada Limited and Cominco Ltd.
Open-pit ore on the property was exhausted, and
metallurgical research was being started to find a
method of treating the large tonnage of primary sul-
phide base-metal mineralization that still remains be-
low the open-pit workings.

Several mining exploration companies were actively
engaged in assessing and developing base-metal depos-
its in the Bathurst-Newcastle district. Some 33 primary
sulphide deposits have been identified in the area but a
metallurgical breakthrough, such as hydrometallurgi-
cal extraction, will be required before most of these
deposits can be considered to have commercial pos-
sibilities. During the year the New Brunswick govern-
ment and the New Brunswick Electiric Power Commis-
sion completed a joint drilling program to update
recoverable coal deposits in the Minto-Chipman area.

Nova Scotia. Mineral industry production in the
province amounted only to 1.88 per cent of the GPP in
1973, rising to 2.12 per cent in 1974. The value of
production increased from $60.8 million to $80.3 mil-
lion, a 32 per cent rise. Principal minerals were coal,
sand-gravel, gypsum and salt. The peak year for min-
eral production was reached in 1966, when $85.6
million was recorded and 1974 was the second-highest
year. Coal has been the mainstay of mineral production
in the province for many decades and made somewhat
of a recovery during 1974 when the tonnage processed
increased by 20.0 per cent and the value of output by
575 per cent.

Cape Breton Development Corporation (DEVCO)
has permanently sealed the No. 12 mine at New
Waterford that was closed due to an explosion and fire
in 1973. A new belt-haulage system, replacing the
former rope-haulage system, was completed at No. 26
mine at Glace Bay during 1974. Production at one
longwall operation commenced in August 1974 at the
company’s new Lingan mine. Expanded production is
planned for both the Lingan and No. 26 mines in 1975.
Construction of a new DEVCO preparation plant was
started at Grand Lake, midway between the two
mines.

During 1974 Imperial Oil Limited was drilling and
assessing the lead-zinc deposits at Gays River on



ground held by Cuvier Mines Ltd. Ore reserves of
some 21 million tons with a grade of 6.14 per cent
combined lead-zinc have been estimated. Discovery of
this deposit touched off a resurgence of mineral
exploration in Nova Scotia and several large mineral
exploration companies were aclive in the province
during the year. Exploration for petroleum off the east
coast of the province also continued and nine holes
were drilled during the summer. In an effort to bolster
the coal industry, the provincial and federal govern-
ments have agreed to undertake a program aimed al
expanding inventories of coal in the province. The
program, to cost $1.3 million and take three years to
complete, is designed to seek coal deposits in areas not
presently producing coal.

Prince Edward Island. The only mineral production
in the province came from the recovery of sand and
gravel and their value declined from $1.7 million in
1973 to $1.5 million in 1974, a decrease of 13.5 per
cent.

Hudson’s Bay Oil and Gas Company Limited has
encountered natural gas while drilling a test well at
East Point, on the eastern tip of the island. At the
present time all electrical energy on the island is
generated by oil-fired stations from imported fuel, and
deposits of natural gas, if found, would have great
significance to the economy of Prince Edward Island.

Regional Review

Newfoundland and Labrador. Mineral production
has great significance to the economy of the province,
being 22.0 per cent of the GPP in 1973 and rising to
22.7 per cent in 1974, Production value increased from
$374.4 to $448.5 million, a 19.8 per cent advance. Iron
ore was the principal mineral, with 83 per cent of the
total value in 1974. Most of the increase in total
mineral production value was due to higher mineral
prices. There was a higher volume production of zinc
and lead but this was due to the fact that a 29-week
strike at the Buchans mine in 1973 limited production
during that year.

Green Bay Mining Company Limited commenced
production in June at 500 tons a day at its Little Deer
Pond copper deposit adjacent to the formerly producing
Whalesback mine of British Newfoundland Explora-
tion Limited (Brinex). Preparations have begun to
bring into production at 1,500 tons a day the zinc mine
of Newfoundland Zinc Mines Limited near Daniel’s
Harbour at a capital cost of $18 million. Production is
expected to commence late in 1975.

Two significant natural gas discoveries were made
in October by Eastcan Exploration Lid., a subsidiary of
Compagnie Francaise des Petroles, on the Labrador
Shelf offshore from the east coast of Labrador. Further
drilling will be necessary to fully evaluate the commer-
cial viability of these discoveries. The area is exposed
annually to Arctic ice floes, and new technology will
have to be developed to safely pipe any gas production
to shore and to markets.
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Taxation of the Canadian Mining Industry

W.J. BEARD

Several major changes in mineral taxation legislation
occurred in 1974 affecting the Canadian mining indus-
try. The changes increased federal income taxation of
the industry to some degree but provincial levies in
some areas of jurisdiction were substantially higher.

Federal taxation

The major changes in federal income taxation with
respect to mining resulted from two Budget Speeches
in 1974, one on May 6 and the other on November 18.

In essence, the May 6 Budget Speech was a reaction
to the significant increases instituted by certain
provinces with respect to mining taxes and royalties.
Prior to May 6, mining taxes and royalties were
deductible in calculating the federal income tax base to
which a 38 per cent federal tax rate was applied. The
May 6 Budget proposed that mining taxes and royalties
would no longer be deductible and that the federal tax
rate be reduced to 25 per cent. This non-deductibility
provision was instituted to prevent serious erosion of
the federal tax base.

At the same time, the automatic percentage deple-
tion allowance terminated and was replaced by an
earned depletion benefit, and it was proposed to allow
the claiming of exploration and development expen-
ditures at 30 per cent per year on the unclaimed
balance. Exploration and development had previously
been claimable to the extent of income. Many of the
May 6 proposals were changes that had been proposed
under the 1972 Tax Reform to come into effect in 1977.

The May 6 Budget was defeated shortly after its
introduction in the House of Commons, resulting in
the downfall of the government. In the ensuing elec-
tion the Liberals were returned to office and on
November 18 another Budget Speech reinstated vir-
tually all of the May 6 proposals with respect to mining,
all effective May 7. The rate of claiming of exploration
expenses was restored to the extent of income but that
for development remained at 30 per cent of the
unclaimed balance. The non-deductibility feature for
provincial mining taxes and royalties was extended to
include all payments made to a province with respect to
the acquisition, ownership or development of a
resource property.

Provincial taxation

Prior to 1974 most of the provinces and the two
territories had levied a mining tax, not exceeding 15
per cent in any case, on their respective mining
industries. In addition, all provinces collected an in-
come tax from mining. Before 1974 very few of the
provinces levied unit-of-production royalties on major
mining production. The situation changed significantly
in 1974.

British Columbia introduced a Minerals Royaities
Act, effective January 1, 1974, which imposed both a
basic royalty on net smelter returns for designated
minerals and an incremental royalty designed to cap-
ture a portion of any ‘‘excess’ profits on minerals
taken from Crown lands. A new Mineral Land Tax Act
was designed to provide a tax from Crown-granted
(freehold) lands which was of the same magnitude as
would have been obtained if the Mineral Royaities Act
had applied. Both taxes were in addition to the 15 per
cent tax applied under the Mining Tax Act.

Saskatchewan passed legislation, effective July 1,
1974, which provided for a potash reserve tax on its
potash mining industry. The new tax was the product of
the assessed value of each potash property and a rate of
mills on the dollar varying from zero mills at an
average selling price of potash of $35.50 a ton or less,
up to 8.73169 mills on the dollar at an average selling
price of $90 a ton or more. The potash reserve tax was
an addition to the normal potash royalty, the potash
prorationing fees and other mineral land taxes.

Manitoba raised its rate of mining tax from 15 per
cent to 23 per cent, effective April 1, 1974. This
increase was an interim increase pending the develop-
ment of new mineral royalty legislation.

Effective April 10, 1974 Ontario significantly raised
its rates of tax under the Mining Tax Act. Prior to the
revision, the rate had been 15 per cent. The new
marginal rates varied from 15 per cent on the first
$900,000 of taxable income up to 40 per cent on
taxable income in excess of $40,000,000. Amend-
ments were made with respect to capital cost
allowances, exploration and development write-offs,
and processing allowances.

Quebec introduced interim measures in December,
1974, retroactive to April 1, 1974, which significantly
increased the mining tax rates under its Mining Duties
Act.

Prior to the revision the rates had ranged from 9 per
cent on the first $1,000,000 of taxable income up to 15
per cent on taxable income over $4,050,000. The new
rates ranged from 13.5 per cent on the first $1,000,000
of taxable income up to 30 per cent on taxable income
over $10,000,000.

The other provinces and the two territories did not
change their respective mining tax acts or, where
applicable, their royalty systems, in 1974. However, in
Newfoundland a Royal Commission on Mineral Taxa-
tion spent most of the year examining the province’s
system of mining taxation. Nova Scotia also reviewed
its system of obtaining revenues from the mineral
industry in 1974. The mining taxation systems in both
the Yukon and the Northwest Territories have been
under review for several years by the Department of
Indian and Northern Affairs, Ottawa.
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Lightweight Aggregates

D. H. STONEHOUSE

Traditionally, aggregates for use in concrete and
concrete products have been sand and gravel. As
concrete technology advanced, 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-forties, compara-
tively 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 con-
struction were developed using structural sections and
panels of much lighter unit volume, with no sacrifice of
strength, by utilizing lightweight aggregates which also
incorporated 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 increasingly scarce in many consuming
regions such that the possibility of lightweight aggre-
gate utilization for reasons other than the derived
physical benefits could develop in these particular
areas.

Four categories generally used to classify the
lightweight aggregates combine elements of source,
processing methods and end-use. Natural lightweight
aggregates include materials such as pumice, scoria,
volcanic cinders and tuff. 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 AfTica. Perlite is imported
mainly from New Mexico and Colorado, and pumice is
imported from the State of Oregon and from Greece.

Canadian industry and developments

With total construction spending in Canada showing
continued increases, and with the general trend
towards taller buildings, larger precast shapes and
greater clear spans, the application of lightweight
aggregates in concrete should increase greatly. 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 transportation costs
continue (o increase.

Perlite. Perlite is a variety of obsidian or glassy volcanic
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, imported perlite is expanded and used
mainly by gypsum products manufacturers in plaster
products such as wallboard and drywall, 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, vermiculite and expanded shale and clay, are
becoming more widely used in agriculture as a soil
conditioner and fertilizer carrier.

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 1974, eight companies at ten
locations in Canada reported production of expanded
perlite.

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, usuaily found near geologically
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
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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.

In Canada, a number of concrete products manufac-
turers use pumice imported from Greece or from
northwestern United States mainly in the manufacture
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 cementi-
tious qualities until finely ground, in which form it will
react with calcium hydroxide in the presence of
moisture to form insoluble calcium silicates.)

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

Table 1. Canada, production of lightweight aggregates, 1973-74

1973 1974
(cu yd) 3$ (cu yd) $
From domestic raw materials
Expanded clay, shale and slag 742 964 4,491,769 804,985 5,272,821
From imported raw materials
Expanded perlite and exfoliated
vermiculite 661,448 6,598,429 913,404 7,418,160
Pumice 60,250 436,800 57,850 544,732
Total 1,464,662 11,526,998 1,776,239 13,235,713

Source: Company data.

Table 2. Canada, consumption of expanded
perlite

1972 1973 1974

(per cent)
Insulation 81.0 92.0 92.0
Agriculture, horticulture 12.0 5.0 5.0
Other uses
fillers 7.0 30 30

Source: Company data.

Vermiculite. The term vermiculite refers to a group of
micaceous minerals, hydrous magnesium-aluminum
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 cy-
clones. Exfoliating is done in oil- or gas-fired, vertical or
inclined furnaces, usually close to the consuming
facility to obviate the higher costs associated with
shipping the much bulkier expanded product. The
expansion process has advanced technologically to
permit production of various grades of expanded
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vermiculite as required. The uses to which the product
is put depend on its low thermal conductivity, its fire-
resistance and, more recently, on its lightweight
qualities.

Canadian consumption is mainly as loose insulating
material, with smaller amounts being used as aggregate
in insulating plaster and concrete. The energy situation
will undoubtedly give rise to increased domestic fuel
costs and a trend towards electric heating would not be
surprising. In any case greater use of insulation in both
new construction and in older buildings will continue to
tax the production capability of manufacturers for
some time.

The major producer of 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 vermi-
culite from South Africa where Palabora Mining Co.
Ltd. is the major producer. At both the Grace and
Palabora operations milling limitations have necessitat-
ed new mill installations in an effort to keep up with
demand.

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, consumption of exfoliated
vermiculite

1972 1973 1974
(per cent)

Loose insulation 72.0 73.0 75.0
Insulating plaster 5.0 3.0 22
Insulating concrete 15.0 7.0 37
Agriculture, horticulture 40 9.0 8.0
Minor uses

Fireproofing, under-

ground pipe insulation,

barbecue base 40 8.0 11.1

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. Clay receives littie
beneficiation other than drying before being introduced
to the kiln. Shales are crushed and screened before
burning. Eight plants in Canada using a rotary kiln
process currently produce lightweight aggregates from
clay and shale.

Table 4. Canada, consumption of expanded
clay and shale

1972 1973 1974
(per cent)

Concrete

block 70.0 67.0 65.6

precast structural 30 6.0 42

cast-in-place structural 240 25.0 24.0
Minor uses

sand blasting, horticulture

refractories, insulation

brick grog, flexible

pavement 3.0 2.0 6.2

Source: Company data.

One company produces an aggregate material from
slag as a byproduct of a blast furnace operation. In the
steelmaking process, iron ore, coke and limestone flux

1974 Lightweight Aggregates

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 nonmetallic product (slag) which can be
subjected to controlled cooling from the molten state to
yield a porous, glassy material. Slag has many applica-
tions in the construction industry. The statistics
relative to expanded slag production are included in
those of clay and shale.

Although Canada does not produce large amounts
of fly ash, the technology of fly-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 Ltd. of
Edmonton, Alberta, which produces brick using fly ash
and bottom ash as raw material, was taken over by
Great West Steel Industries Ltd. of Vancouver in 1972.
Ontario Hydro produces nearly 450,000 tons a year of
fly ash from three coal-fired stations. Experimentation
continues towards successful utilization of this material
at the Lakeview plant in the production of pozzolan,
iron oxide and lightweight pellets. Disposal costs of $2
to $3 a ton add incentive to such programs.

Specifications

There are as yet no Canadian Standards 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
C331 - Lightweight Aggregates for Concrete Masonry
Units.

Outlook

Demand for all lightweight aggregates will continue to
increase as use in structural concrete and for insulation
purposes becomes more popular. In view of 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 years
thereby placing great demand pressure on the suppliers
of these materials. The four main lightweight mate-
rials — perlite, pumice, vermiculite and expanded
clays —are interchangeable for many applications and
can, along with some synthetic 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, exclu-
sive 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.
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Table 5. Lightweight aggregate plants in Canada, 1974

Company Location Product
Atlantic Provinces
Avon Aggregates Ltd. Minto, N.B. Expanded shale
Quebec
F. 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 Ltd. 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.
Ocean Construction Supplies Limited
Westroc Industries Limited

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

St. Boniface, Man.

Edmonton, Alta.
Winnipeg, Man.

St. Boniface, Man.
St. Boniface, Man.

Vancouver
Vancouver
Vancouver

Expanded clay
Expanded shale
Perlite
Expanded clay

Expanded clay
Vermiculite
Expanded clay
Perlite
Vermiculite

Vermiculite
Pumice!
Perlite

Source: Company data.
! Pumice is used in concrete block manufacture.
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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
Zealand could become a major producer if huge
deposits owned by Consolidated Silver Mining Co. are
developed for export markets.

The major producers of pumice include the United
States, Italy, 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 competi-
tiveness 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
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cement companies in the United States have begun to
blend fly ash with portland cement at three plants to
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 Caro-
lina. Through the Palabora Mining Co. Ltd. the Union
of South Africa remains the second largest producer.

The unit price has shown a steady but unspectacu-
lar 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 normal inflationary conditions.

Table 6. Value of construction in Canada, 1972-74
1972 1973 19741 Change
1973-74
(millions of dollars) (%)
Building construction
Residential 5,870.6 7,133.0 7,863.6 + 10.2
Industrial 926.7 1,075.8 1,275.3 + 185
Commercial 1,706.2 2,089.1 2,598.1 + 244
Institutional 1,249.3 1,151.5 1,240.1 + 1.7
Other building 5747 680.1 833.7 + 22.6
Total 10,327.5 12,129.5 13,810.8 + 139
Engineering construction
Marine 145.6 149.9 181.9 + 214
Highways, aerodromes 1,670.8 1,872.1 2,110.2 + 12.7
Waterworks, sewage systems 714.3 831.5 1,002.6 + 20.6
Dams, irrigation 719 87.0 110.6 +27.1
Eleciric power 1,235.2 1,609.3 1,834.8 + 140
Railway, telephones 666.1 795.0 939.7 + 18.2
Gas and oil facilities 1,385.7 1,531.2 1,833.0 + 19.7
Other engineering 1,065.8 1,132.8 1,329.7 + 174
Total 6,961.4 8,008.8 9,342.5 + 16.7
Total construction 17,288.9 20,138.3 23,1533 + 15.0

Source: Statistics Canada.
! Intentions.
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Table 7. Canada, house construction by province

Starts Completions Under Construction
1973 1974 % diff. 1973 1974 % diff. 1973 1974 % diff.
Newfoundland 4,831 4911 + 2 4,478 4,446 -1 3,737 4,173 +12
Prince Edward
Island 2,122 1,334 -37 1,789 1,664 -7 1,192 860 —28
Nova Scotia 7,734 6,008 —-22 5,534 6,604 +19 7,117 6,349 —11
New Brunswick 7,235 5,861 —19 7,036 6,812 -3 4,534 3,550 —22
Total (Atlantic
Provinces) 21,922 18,114 —17 18,837 19,526 + 4 16,580 14932 —10
Quebec 59,550 51,642 —13 55,260 58,596 + 6 39,280 31,487 —20
Ontario 110,536 85,503 —23 98,262 104,360 + 6 98,566 78,517 —20
Manitoba 11,531 8,752 —24 10,727 12,164 +13 9,088 5,668 —38
Saskatchewan 6,386 7,684 +20 5421 6,487 +20 3,876 5,001 +29
Alberta 20977 19,008 -9 23470 21,570 — 8 12,734 9,940 —22
Total (Prairie
Provinces) 38894 35444 -9 39,618 40,221 + 2 25,698 20,609 —20
British Columbia 37,627 31420 —16 34,604 34,540 27,112 22,861 —16
Total Canada 268,529 222,123 —17 246,581 257,243 + 4 207,236 168,406 —19

Source: Statistics Canada.
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Aluminum

M.J. GAUVIN

The shortage of aluminum that existed in 1973
continued through most of 1974. During this time
world prices rose substantially, and the aluminum
industry operated at a high percentage of capacity but
was unable to satisfy the total volume of demand.
Some of the developments that buffetted the industry
during the year were: the formation of the Internation-
al Bauxite Association which affected the structure of
the bauxite suppliers and the price of this raw material;
continuing high oil prices resulted in increases of up to
60 per cent in power costs; declines in North American
housing starts and automobile production in the second
half of the year; and the Cost of Living Council freeze
on aluminum prices in the first half of the year, the
period of greatest demand. The supply situation made
a rapil turn-around during the fourth quarter as
demand softened in many markets at once with the
lowering of economic activity in most countries. At
year-end, consumers inventories were built up, and
producers were starting to reduce production to avoid
excessive accumulation of stocks. However, 1974 was
still a year of high profitability for most aluminum
producers, but not nearly as high as had been
anticipated early in the year.

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 to one ton of aluminum.
The Hall-Heroult process consumes vast quantities of
electric power, between 7 and 8 kWh per pound of
aluminum produced, and Canada’s aluminum smelters
are advantageously located near large low-cost power
sources. Because transportation 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 in-
creased to 1,125,329 tons* in 1974 from 1,037,859 tons

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

the previous year. Two companies operate primary
aluminum smelters in Canada, namely Aluminum
Company of Canada, Limited (Alcan), a subsidiary of
Alcan Aluminium Limited, of Montreal (also referred
to as Alcan) and Canadian Reynolds Metals Company,
Limited, a subsidiary of Reynolds Metals Company of
Richmond, Virginia. The Canadian primary aluminum
industry operated at an average rate of 93 per cent of
capacity in 1974. Operational and equipment problems
prevented the industry from producing a higher
tonnage.

Some 2,993,441 tons of bauxite were imported from
Guyana, Guinea, Sierra Leone, and elsewhere to
produce alumina at Alcan’s refinery at Arvida, Quebec,
the only alumina refinery in Canada. It has a capacity
of 1,387,000 tons a year and supplies Alcan’s four
smelters in Quebec. Imports of bauxite from Guinea
increased sevenfold to 972,270 tons in 1974 compared
with 1973 as the Compagnie des Bauxites de Guinée in
which Alcan hold a 13.5 per cent interest came into full
production.

In 1974, Alcan’s five Canadian smelters produced
963,000 tons of aluminum, an increase of 10.4 per cent
compared with their output of 872,000 tons in 1973.
Alcan Aluminium Limited, a multinational company,
has wholly- and partly-owned smelters in Norway,
Japan, Great Britain, Sweden, Spain, Australia, India,
Brazil and Italy. In 1974, Alcan’s total production,
including Canadian production, was a record 2,174,000
tons, up from 2,020,000 tons in 1973.

The Canadian Reynolds Metals Company Limited
operates a smelter at Baie-Comeau, Quebec. Its output
of aluminum ingot in 1974 was 146,500 tons.

Canadian Reynolds obtains most of its alumina
from the United States while Alcan imports alumina
mainly from Australia and Jamaica. Total imports of
alumina in 1974 from all sources was 973,964 tons.

Some expansion of Canadian primary smelting
capacity began in 1974, Alcan initiated two modest
expansions in ingot capacity of 25,000 tons each at the
Arvida and Kitimat smelters which are expected to be
completed in 1976. Alcan plans a progressive rebuild-
ing and eventual expansion of its Canadian smelting
capacity by some 300,000 tons or about 30 per cent. The
timing of the expansion program will depend on
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economic factors. Aluminum Company of America
(Alcoa) cancelled its plans to build a 60,000-ton-a-year
smelter in the Valleyfield area of Quebec.

Canadian exports of aluminum, mainly in ingot
form but also including further fabricated materials,
was 803,313 tons; practically unchanged from 1973.

The value of 1974 exports increased 36 per cent to
$539,423,000 from $396,526,000 in 1973 because of
higher prices.

Consumption. Canadian consumption of primary alu-
minum is estimated at 427,000 tons, 16.6 per cent more

Table 1. Canada, aluminum production and trade, 1973-74

1973 1974p
(short tons) ® (short tons) (&)}
Production 1,037,859 .. 1,125,329
Imports
Bauxite ore .
Guyana 1,559,635 12,280,000 1,253,359 10,418,000
Guinea 132,898 1,258,000 972,270 10,344,000
Surinam 464,703 7,576,000 349,048 7,830,000
Sierra Leone 393,668 2,982,000 346,146 2,656,000
United States 21,541 716,000 34,669 1,913,000
People’s Republic of China 42,610 983,000 37,949 746,000
Other countries 312,421 1,666,000 — —
Total 2,.927.476 27.461.000 2993441 33,907,000
Alumina
Australia 367,829 24,182,000 424,571 37,127,000
United States 312,522 21,921,000 224,779 18,641,000
Jamaica 237,156 16,319,000 183,462 12,757,000
West Germany 3 1,000 102,267 9,141,000
Guyana 2,298 147,000 26,220 1,803,000
Surinam 4,228 272,000 12,408 821,000
Other countries 16,054 1,077,000 257 117,000
Total 940,090 63,919,000 973,964 80,407,000
Aluminum and aluminum alloy scrap 11,339 2,138,000 6,433 2,484,000
Aluminum paste and aluminum powder 5,147 3,306,000 4,320 3,741,000
Pigs, ingots, shots, slabs, billets,
blooms and extruded wire bars 49,535 25,899,000 52,856 38,524,000
Castings 650 1,385,000 897 2,222,000
Forgings 752 2,388,000 777 2,712,000
Bars and rods, nes 4.490 3,501,000 3,106 4,258,000
Plates 17,201 11,631,000 15,211 13,801,000
Sheet and strip up to .025 inch thick 28,591 20,324,000 32,296 27,484,000
Sheet and strip over .025 inch up to
.051 inch thick 9,131 7,893,000 10,114 10,966,000
Sheet and strip over .051 inch up to
1.25 inch thick 19,052 11,821,000 19,692 17,880,000
Sheet over 1.25 inch thick 25,444 15,440,000 23,725 18,302,000
Foil or leaf 1,087 1,096,000 1,336 1,964,000
Converted aluminum foil 3,777,000 5,635,000
Structural shapes 3,506 7,524,000 3,196 7,207,000
Pipe and tubing 1,266 2,115,000 2,204 4,097,000
Wire and cable excl. insulated 1,814 1,995,000 2,305 3,548,000
Aluminum and aluminum alloy
fabricated materials, nes 11,499.000 16,994,000
Total aluminum imports 225,112,000 296,133,000
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1974 Aluminum

Table 1 {cont'd)

1973 1974p
(short tons) (¢3] (short tons) ®)
Exports
Pigs, ingots, shot, slab, billets,
blooms, and extruded wire bars
United States 423,683 187,002,000 415817 250,903,000
United Kingdom 69,835 33,214,000 76,852 52,321,000
Japan 93,044 41,448,000 80,874 47,593,000
Netherlands 21,044 9,980,000 33,927 19,610,000
Brazil 12,960 5,616,000 25,030 15,269,000
Italy 18,782 9,203,000 14,526 9,524,000
West Germany 22,7114 11,338,000 12,217 7,605,000
Israel 11,280 4,592,000 12,127 7,568,000
Turkey 16,447 7,439,000 9,895 6,674,000
Malaysia 5,212 2,592,000 7,104 4,926,000
Hong Kong 8,317 4,238,000 7,403 4,922,000
Other countries 68,305 31,563,000 55,460 35,349,000
Total 771,623 348,225,000 751,232 462,264,000
Castings and forgings
United States 1,927 4,569,000 1,206 5,463,000
France 31 490,000 44 631,000
Netherlands 3 10,000 18 138,000
Brazil — — 115 100,000
Other countries 120 88,000 48 189,000
Total 2,081 5,157,000 1431 6,521,000
Bars, rods, plates, sheets and circles
United States 11,288 6,366,000 12,840 9,007,000
Portugal 1,302 606,000 7,058 4,271,000
United Kingdom 220 135,000 4,350 2,156,000
Spain 242 142,000 2,009 1,195,000
Mexico 1,176 806,000 1,281 885,000
Jamaica 622 467,000 775 778,000
Colombia 1 1,000 1,113 664,000
Netherlands 656 327,000 734 532,000
Bangladesh — — 387 399,000
Indonesia 338 187,000 437 350,000
Other countries 2,758 2,061,000 2430 2,185,000
Total 18,603 11,098.000 33414 22.422.000
Foil
Brazil — — 126 192,000
United States 51 77,000 254 169,000
Jamaica 7 8,000 19 27,000
Honduras — — 20 25,000
Other countries 23 22,000 46 63,000
Total 81 107,000 465 476,000
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Table 1 (concl'd)

1973 1974p
(short tons) (€] (short tons) 3)
Exports (cont’d)
Fabricated materials, nes
United States 5,905 4,849,000 8,511 7,035,000
United Kingdom 752 1,092,000 950 1,728,000
Tanzania 1 1,000 2,235 1,480,000
Cuba — — 1,157 923,000
Iran — — 1,533 839,000
Dominican Republic 24 29,000 282 272,000
Other countries 3,999 3,130,000 2,103 1,897.000
Total 10,681 9,101,000 16,771 14,174,000
Ores and concentrates
United States 24,696 2,515,000 25,057 3,350,000
Italy 1,525 207,000 1,820 319,000
Spain 905 130,000 1,438 221,000
France 1,536 222,000 1,047 192,000
United Kingdom 1,008 170,000 995 172,000
Sweden 260 40,000 462 107,000
Other countries 2,317 523,000 1,251 244,000
Total 32,247 3,807,000 32,070 4,605,000
Scrap
United States 40,621 13,957,000 47 466 24,315,000
Japan 4,006 1,677,000 3,736 2,001,000
West Germany 3,721 647,000 1,525 753,000
Spain 3,117 776,000 3,220 664,000
Italy 1,750 452,000 699 425,000
Brazil 1,133 384,000 741 347,000
France 451 134,000 217 139,000
Netherlands 518 156,000 225 95,000
Other countries 2,828 848,000 637 222.000
Total 58,145 19,031,000 58,466 28,961,000
Total aluminum exports 396,526,000 539.423.000
Source: Statistics Canada.
P Preliminary; — Nil; nes Not elsewhere specified; .. Not available.

than the 365,728 tons consumed in 1973. Alcan started
construction on the $13 million first phase of a
projected $28 million casting centre at Arvida. The first
phase is due to be completed in 1975, and when all
three phases are completed the centre will have a rated
annual casting capacity of over 380,000 tons of ingot
products. Alcan’s subsidiary, Alcan Canada Products
Limited is installing a second continuous annealing line
at its Kingston, Ontario works. The $4 million in-
stallation complements the $14 million, second cold-
rolling mill now under construction and will increase
the plant’s rolling capacity of sheet and plate to 150,000
tons annually. Reynolds Aluminum Company of
Canada Ltd. is progressing with a $5 million expansion
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of its Cap-de-la-Madeleine, Quebec sheet and foil mill
which will be completed in 1975.

World developments

International Bauxite Association. The most important
development in the international aluminum scene in
1974 was the formation of the International Bauxite
Association (IBA). The IBA was formed in March
1974, when representatives of seven countries met in
Conakey, Guinea, to draft an agreement to further the
interests of bauxite-producing countries. The original
members were Australia, Guinea, Guyana, Jamaica,
Sierre Leone, Surinam and Yugoslavia who together
produce about 70 per cent of the noncommunist



world’s bauxite, but only about 3 per cent of its
aluminum. The first annual meeting of the Association
was held in Georgetown, Guyana in November, 1974 at
which Haiti, Ghana and the Dominican Republic
joined the Association. One of the aims of the
Association is to develop a uniform pricing formula for
bauxite tied to ingot prices. This formula will also take
into consideration such items as the grade of the
bauxite, transportation and operating costs and a floor
price for bauxite. Jamaica, Haiti, Surinam, Guyana and
the Dominican Republic have moved ahead of the IBA
task force on prices and have set new bauxite levies of
their own.

On June 4, 1974, the government of Jamaica passed
its Bauxite Production Levy Act which increased
sixfold the basic rate of levy for bauxite mines. It also
gave the government the right to acquire equity
participation in the mining operations and to buy back
the lands held by the aluminum companies. The rate of
levy is to be based on the average realized price of a
short ton of aluminum and was set at 7'/ per cent for
1974, rising to 8 per cent in 1975 and 81/ per cent in
1976. The Act also specifies a minimum output level
for the country’s bauxite producers of 14 million tons
in 1974. The aluminum companies involved are Alcan
Jamaica Limited; Alcoa Minerals of Jamaica Inc.;
Reynolds Jamaica Mines Limited; Kaiser Bauxite
Company; Alumina Partners of Jamaica (Alpart), and
Revere Jamaica Alumina Ltd. After preliminary talks
with all the companies, Jamaica started its Phase Il
negotiations with Kaiser and in November signed an
agreement with Kaiser Aluminum & Chemical Corpo-
ration providing for the purchase by Jamaica of 51 per
cent of Kaiser’'s wholly-owned subsidiary, Kaiser
Bauxite Company, and reacquisition of some 40,000
acres of land. The government allowed Kaiser a lower

Table 2. Canada, primary aluminum produc-
tion, trade and consumption, 1965-74

Produc- - Consump-
tion Imports  Exports tion!
(short tons)
1965 830,505 6,945 707,512 213,094
1966 889,915 16923 716,382 243,301
1967 963,343 8,176 760,649 217,484
1968 979,171 15,043 862,634 242,390
1969 1,078,717 11,531 886,688 269,027
1970 1,061,020 13,425 839,598 275,743
1971 1,120951 17,527 890,1607 322,081
1972 1,012,132 38,741" 770,869 333,550
1973 1,037,859 49,535 771,623 365,728
1974p 1,125,329 52,856 751,232 427,000

Source: Statistics Canada.

! Excluding aluminum metal used in the production of sec-
ondary aluminum.

P Preliminary;  Revised.
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bauxite levy in the first years of the agreement and
guaranteed Kaiser a supply of bauxite. In December,
Revere Copper and Brass Inc. and the Jamaican
government reached a similar agreement but with the
bauxite levy subject to a special rebate if Revere
proceeds with a 600,000 ton expansion of its alumina
refinery in Jamaica. Phase 11 negotiations between the
Jamaican government and the other producers will
continue in 1975.

Following the moves of the Jamaican government,
Surinam, Guyana, Haiti, Guinea, and the Dominican
Republic moved to increase revenues from bauxite
production. Surinam reached agreement in November
with a subsidiary of Aluminum Company of America
which calls for bauxite revenues of about $10 a metric
ton. Guyana and Reynolds Metals Company could not
reach agreement, and near the end of 1974 the
government of Guyana announced the nationalization
of Reynolds bauxite operations effective January 1,
1975. Haiti reached a tentative agreement with Rey-
nolds in December which provides a bauxite tax of
$9.33 a iong dry ton and which is subject to further
negotiations to establish a final agreement in 1975. The
other bauxite producing countries had not set new
levies or concluded new taxing agreements with the
producing companies at the end of 1974.

Australia surpassed Jamaica as the largest producer
of bauxite in 1972 and, with its very extensive reserves,
should retain its leading position in the foreseeable
future. World bauxite production was about 73 million
tons in 1974, up 6 per cent from the 69 million tons
produced in 1973. Most bauxite producers increased
production in 1974 over 1973. In Australia, the Weipa
mining operation of Comalco Limited increased ship-
ments of bauxite by 300,000 tons to 9.3 million tons.
The Weipa deposit, located about 360 miles northwest
of Cairns, is the largest single bauxite mining operation
in the world and the deposit contains more than 2,200
million tons of commercial grade bauxite.

Production of bauxite in the Republic of Guinea
increased by over 2 million tons in 1974 as the $320
million Boke project of Compagnie des Bauxites de
Guinée (CBG) experienced its first full year of
production. Shipments from Boke were about 4 million
tons in 1974. The ultimate production capacity of 9.9
million tons a year will be reached in 1979. The
company is owned 49 per cent by the government of
Guinea and 51 per cent by Halco Mining Company.
Alcan has a 27 per cent interest in Halco and expects
the shipments it will receive from CBG to grow from
1.3 million tons in the first year of operation to 2.6
million tons in 1979. Noranda Mines Limited bought
Olin Corporation’s 38.5 per cent interest in Frialco.
Frialco owns 51 per cent of the bauxite mining and
alumina producing company Friguia and the govern-
ment of Guinea owns 49 per cent.

Brazil appears to be in the forefront of future
development plans. Major deposits of bauxite in
northern Brazil in the basin of the Amazon River are
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Table 3. Canada consumption of aluminum

at first processing stage

1971 1972 1973 1974»

(short tons)

Castings
Sand 1,486 1,468 1,799
Permanent-mould 15,468 13,351 14,930
Die 23,573 28,120 27.408
Other 117 182 144
Total 40,644 43,121 44281
Wrought products
Extrusions including tubing 79,179 87,588 102,002
Sheet, plate, coil and foil 92,941 104,400 129,373
Other wrought products (including rod,
forgings and slugs) 98,680 87,630 76,513
Total 270,800 279,618 307,888
Destructive uses
Non-aluminum base alloys, powder and paste
deoxidizers and other 10,637 10,811 13,559
Total consumed 322,081 333,550 365,728
Secondary aluminum! 33,007 35.209 42.749
Metal Entering On Hand
Receipts and inventories at plants Plant December 31
1973 1974 1973 1974
Primary aluminum ingot and alloys 323,352 70,480
Secondary aluminum 38,067 3,794
Scrap originating outside plant 57,139 6,936
Total 418,558 .. 81,210

Source: Statistics Canada.

! Aluminum metal used in the production of secondary aluminum.

P Preliminary; 7’ Revised; .. Not available.

being explored and developed. Mineracao Rio do Norte
S.A. is to be the operating company for the Oriximina
deposit on the Trombetas River. Alcan Aluminium
Limited heads the development of the project. Brazi-
lian 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
partners share the remainder. Reserves are over 500
million tons of bauxite and production is due to begin
in 1978 at a rate of 3.3 million tons a year. Initially, all
bauxite will be exported with Alcan’s share being 1.3
million tons. A second major project based on northern
Brazil bauxite has been agreed to by CVRD and five
Japanese aluminum companies. The corporation, Alu-
mino do Brazil, owned 51 per cent by CVRD, will build
a large alumina-aluminum complex near Belem at the
mouth of the Amazon River. When completed in 1985,
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the smelter will have a capacity of 600,000 tons of
aluminum a year; initial production will begin in 1980
when an 80,000-tons-a-year potline comes on stream. A
1.2-million-tons-a-year alumina refinery will be built as
well as a 2.7 kW hydroelectric plant. Total cost of the
project is estimated at $3 billion. Development plans
have not yet been announced for other bauxite
deposits in the region. Cia Minera de Aluminio, owned
50 per cent by Alcoa, 30 per cent by The Hanna Mining
Company and 20 per cent by Brazilian interests is
expanding its bauxite-alumina-aluminum complex
near S8o0 Paulo. Its annual capacity is scheduled to be
doubled by 1976 to 430,000 tons of bauxite, 155,000
tons of alumina and 72,000 tons of aluminum.

New projects are being proposed for Indonesia.
Alcoa has proposed to build an 800,000-ton-a-year
alumina refinery on North Borneo based on the



Table 4. World primary aluminum produc-
tion and consumption, 1973 and 1974

Production  Consumption

1973 1974 1973 1974¢

(thousand short tons)

United States 4529 4890 559 5,740
Europe! 3,138 3644 3575 3,693
Japan 1,209 1,233 1,735 1,484
Canada 1,038 1,125 366 427
Australia and
New Zealand 356 363 200 227
Asia (excluding
Japan and
China) 377 380 410 354
Africa 2175 325 121 131
America (excluding
United States
and Canada) 271 274 375 372
Subtotal 11,193 12,234 12,378 12,428
Communist countries® 2824 2830 2709 2709
Total 14,017 15,064 15,087 15,137

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

UIncludes Yugoslavia. Excludes Yugoslavia.

€ Estimated.

Kalimantan bauxite deposits. The Indonesian govern-
ment and a group of five Japanese aluminum produc-
ers have reached agreement to undertake jointly the
$900 million Asahan aluminum-hydroelectric project in
northern Sumatra. The 250,000-ton-a-year smelter and
accompanying 425 megawatt hydroelectric generating
plant is expected to start production in 1979. An
international consortium of nine companies has an-
nounced plans for a 1.7-million-ton-a-year alumina
refinery on Mindanao Island in the Philippines in place
of the facility originally planned for Comalco’s Weipa,
Australia, bauxite operation. The undertaking is sched-
uled for completion in 1979. Alcan has postponed
construction of a 970,000-ton-a-year alumina refinery
on Aughinish Island at the mouth of the Shannon
River in Ireland. The plant has been scheduled for start
up in 1978.

Development of the Alwest Pty. 350,000-ton-a-year
alumina plant in Western Australia has been held up
by environmental objections and by governmental
restrictions on foreign investments. Pacminex Pty.
Ltd., has reached agreement with the Western Austra-
lian government and work is proceeding on its
aluminum refinery at Muchea. Initial capacity will be
400,000 tons a year rising to 1.2 million tons.
Production is expected to begin in 1977. Alcoa brought
additional capacity on stream at its Pinjarra refinery,
Western Australia raising the plant’s alumina capacity

1974 Aluminum

to more than 1.1 million tons a year. A further
expansion will double the capacity to 2.2 million tons in
1976.

Table 5. Canadian primary aluminum smel-
ter capacity, 1974

Smelter location Annual capacity

(short tons)

Aluminum Company of Canada,

Limited

Quebec
Arvida 458,500
Isle-Maligne 130,000
Shawinigan 95,000
Beauharnois 51,500

British Columbia
Kitimat 300,000

—————
Total Alcan capacity 1,035,000
Canadian Reynolds Metals Company,
Limited
Quebec
Baie-Comeau 175,000
Total Canadian capacity 1,210,000

Source: Compiled in Mineral Development Sector from var-
ious company reports.

Sumitomo Chemical Co., completed the 110,000
tons expansion of its Kikumoto refinery in Ehime,
Japan in 1974. Capacity of the refinery is now 950,000
tons of alumina a year. Mitsui Aluminum Company,
plans to double the capacity of its Kitakyushu refinety
to 440,000 tons a year late in 1976.

Bauxite and alumina were not in short supply
during 1974. During most of the year, aluminum
smelters were unable to meet the demand for
aluminum metal despite the fact the industry was
producing at high levels and that some new production
facilities came into operation. The United States
government stockpile was completely drawn down to
meet consumers’ requirements.

The first primary aluminum smelter in Argentina,
at Puerto Madryn, with a capacity of 40,000 tons a year,
started production in 1974. In Japan, Mitsubishi
Chemical Industries Ltd., started up its new Sakaide II
110,000-ton-a-year aluminum smelter, and Nippon
Light Metal Company completed the 48,000-ton-a-year
expansion of its Niigata smelter bringing capacity up to
160,000 tons a year. A second potline at Pechiney
Nederland NV’s Wlissingen, Holland smelter came on
stream thereby doubling the capacity to 195,000 tons a
year. Alcan Aluminium (U.K.) Limited’s new Lyne-
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mouth smelter completed its start-up program in 1974
and operated close to its capacity of 132,000 tons. The
110,000-ton-a-year first stage of the Nag Hamadi
smelter in Egypt was in the start-up phase at the end of
1974. Alcan Aluminium Limited reached agreement to
sell to the Kingdom of Norway half of its equity
interest in A/S Ardal og Sunndal Verk, the largest
aluminum producer in Norway, with an annual
capacity of 360,000 tons.

Noranda Aluminum Inc., is doubling the capacity at
its New Madrid, Missouri plant to 140,000 tons a year
of aluminum, with completion scheduled for 1976. Also
scheduled for completion in 1976 is a 60,000-ton-a-year
expansion to Alcoa’s Badin, North Carolina smelter.
Capacity of Revere Copper and Brass, Inc.’s Scotts-
boro, Alabama smelter is to be tripled to 360,000 tons a
year and will be partly financed by Japanese interests.
Mexico’s only aluminum smelter at Veracruz will be
expanded by 50,000 tons to 100,000 tons a year in 1977.
Construction is expected to start in Mexico in 1975 on
a second aluminum smelter, part of a refinery-smelter
project to be built by the Mexican and Jamaican
governments and with up to 20 per cent industry
participation. The refinery part of the project will be
located in Jamaica. The government of Venezuela and
five Japanese companies have reached agreement on
the New Velem smelter project at Puerto Ordaz in
northeastern Venezuela. The project is scheduled to
have its first 77,000-ton-a-year potline on stream in
1977. Capacity will be expanded to 300,000 tons a year
at a later date.

Table 6. Estimated world production of
bauxite in 1974

Production

(millions of
short tons)

Australia 20.2
Jamaica 16.9
Surinam 7.3
Guinea 6.7
France 35
Guyana 34
Greece 2.8
United States 2.2
Other noncommunist countries! 104

Total noncommunist countries 73.4
Communist countries 84

World Total 81.8

Source: United States Bureau of Mines Commodity Data
Summaries, January 1975.
Production of Yugoslavia included.

In Japan, Sumitomo Chemical Co.’s 110,000 new
Toyo smelter is expected to have its first 55,000-ton
stage operative early in 1975. Capacity is planned to be
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further increased to 220,000 tons by 1977. Sumikei
Aluminum plans to start construction soon on a
smelter at Sakata. The initial capacity of the smelter is
100,000 tons and it is expected to come on stream in
1977. In India, the first 28,000-ton-a-year stage of
Bharat Aluminium Company’s Korba smelter is to go
on stream in 1975.

The Iranian Aluminum Company plans to increase
the smelting capacity of its reduction plant at Arak,
Central Iran, from 50,000 to 132,000 tons a year in
1977. Kaiser Aluminum & Chemical Corporation is to
add a fifth potline at its Tema, Ghana, smelter run by
the Volta Aluminum Company increasing capacity by
50,000 tons to 220,000 tons in 1976. Pechiney Ugine
Kuhimann Development, Inc., has been awarded a
contract for the construction of an alumina-aluminum
complex in the U.S.S.R. Annual capacity of the
alumina refinery will be 1,100,000 tons and smelter
capacity 550,000 tons. The Yugoslavian state-owned
Energoinvest Corporation of Sarajevo continues to
expand its aluminum production and is constructing a
93,000-ton-a-year smelter near Mostar which is sched-
uled to start production in 1975.

Technology

Pechiney Ugine Kuhlmann Development, Inc. and
Alcan Aluminium Limited have agreed to share
equally in the construction and operation of a pilot
plant near Marseilles, France, for joint development of
a process to extract alumina from non-bauxite raw
materials such as clays and shales. The pilot plant is
scheduled to produce 20 tons a day of high-grade
alumina using Pechiney’s H-Plus process. Estimated
capital costs and operating expenses of the plant are
about $25 million. Pechiney claims that the process
produces a purer alumina and reduces smelting costs. If
the process proves feasible it could free aluminum
producers from dependence on bauxite, most of which
is mined in countries that are members of the
International Bauxite Association. Construction of the
plant is to start in 1975 and it is expected that sufficient
data to accurately assess the process will be available by
1979.

A non-bauxite aluminum ore research project is
underway in Boulder City, Nevada. The research
facility, built by the United States Bureau of Mines, is
capable of producing 600 pounds a day of alumina. A
series of tests will be made over the next three years on
various methods of extracting alumina from clays,
anorthosite, alunite and dawsonite. The research is
being funded equally by the Bureau of Mines and eight
North American producers, including Alcan.

Reynolds Metals Company demonstrated that it
could produce alumina by running Oregon laterite
through the existing bauxite-alumina facilities of its
Hurricane Creek, Arkansas, alumina refinery. Laterite
is lower in alumina and higher in silica than metallurgi-
cal grade bauxite. Reynolds and the Philippine govern-
ment will be exploring the possibility of using local



bauxite or other aluminum bearing materials for
processing into alumina as a source of feed for their
planned joint aluminum reduction plant.

Tests are continuing on using alunite as an
alternative to clay in the production of alumina at a
pilot plant located at Golden, Colorado. The plant is a
joint venture of National Steel Corporation, Southwire
Aluminum Company and Earth Sciences Incorporated.
If the process proves out, the three partners plan to
construct a 500,000-ton-a-year alunite-alumina plant in
Utah as well as facilities for producing 250,000 tons of
potassium sulphate and 500,000 tons of triple super-
phosphate a year as valuable byproducts. In 1975,
Poland is to start construction of a plant with a capacity
of 115,000 tons of alumina a year. The plant will use a
non-bauxite ore such as alunite. In addition, the plant
will have a capacity to produce 300,000 tons of portland
cement a year.

The Aluminum Company of America expects its
new Alcoa smelting process to substantially cut energy
consumption per pound of aluminum produced 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 temperatures.
Alcoa will give the process its first commercial 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.

Uses

Characteristics such as lightness combined with
strength, pleasing appearance, corrosion resistance,
conductivity and heat reflectivity provide many advan-
tages favouring the use of aluminum. It may be cast,
rolled, extruded and forged with ease compared with
many of its competitive materials. In the United States,
which is the world’s largest market, the construction
field continued to be the largest consumer in 1974,
accounting for 23.4 per cent of shipments, according to
the Aluminum Association. Transportation, another
major user, was in second place with 18.0 per cent,
followed by containers and packaging 16.6 per cent,
electrical uses 13.7 per cent, consumer durables 8.5 per
cent, and machinery and equipment 7.4 per cent. In
many of the other main consuming countries transpor-
tation ranks first as a consumer,

The importance of housing construction to the
aluminum 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. Transportation reflects very high manufacturing
activity in trailers, semi-trailers, trucks and buses. 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 aluminum manufac-
turers, brewers and bottlers to recycle the used cans.

1974 Aluminum

New markets

There are two fields that have prospects of greatly
increased consumption of aluminum. The first is the
automotive, where the average use of aluminum in
passenger cars manufactured in North America rose to
82 pounds in 1974 from 76 pounds in 1973. The need to
decrease vehicle weight to counteract the extra weight
of increased safety and pollution control devices and to
conserve energy is apparent. Aluminum bumper
reinforcement bars as well as all-aluminum bumpers
and some interior panels have become accepted, with
the prospect for aluminum exterior panels to appear on
some 1976 model cars. Housings for the much-heralded
Wankel rotary engine should contain considerable
quantities of aluminum. With the advent of better
joining techniques, aluminum radiators are a distinct
possibility. 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 producers to areas experiencing an
energy shortage, sych 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

The strong demand for aluminum in 1973 carried well
into 1974. Aluminum was in short supply, and prices in
the United States were substantially lower than
elsewhere in the world during most of the year. The
United States published price for 99.5 per cent primary
ingot was controlled until August 1, 1974 by the Cost of
Living Council, and at the beginning of 1974 it was 29
cents a pound. The Cost of Living Council negotiated
an agreement with aluminum producers under which
the price was permitted to rise to 31.5 cents a pound on
April 1, and to 33.5 cents on June 1, 1974. Prices were
raised to 36 cents a pound on August 1. On September
3, a further increase to 39 cents a pound became
effective where it remained at the end of the year.
Canadian prices are not quoted but follow United
States prices quite closely. In the first half of the year,
ingot prices in Europe and Japan ranged up to 52 cents
a pound. As demand slowed and shortages ended,
world and dealer prices fell to United States levels by
autumn and, at the end of 1974, had dropped below the
United States producers’ price.

Outlook

Total world consumption of primary metal in 1973
increased over consumption in 1972 at a record 16 per
cent. Consumption in 1974 increased by about 3 per
cent over that of 1973, but a substantial decline is
foreseen for 1975. However, the long-term growth
pattern of 7 to 8 per cent a year should continue over
the next five years. During the fourth quarter of 1974, a
sharp reduction in aluminum shipments led to a large
increase in producer inventories. Faced with lower
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demand and expectations of a further decrease in
shipments, producers began to cut back primary
production and further cutbacks were instituted during
the first quarter of 1975. New capacity scheduled for
completion in the next few years is estimated to
increase total aluminum capacity at a rate of less than 6
per cent a year. When the economies of the world
improve, a return to full production will occur. With
United States government stockpiles now depleted,
any strong upsurge in demand could see a shortage of
metal develop, accompanied by price increases.
During 1974, operating costs of aluminum compa-

Tariffs

nies rose at an unprecedented rate. The upward
pressures on operating costs and, therefore, aluminum
prices as a result of increased oil and power costs and
bauxite levies will continue.

Prospects are for an increase in the use of
aluminum in the 1976 model automobile and further
increases in the average amount of aluminum per
automobile in subsequent years for light weight and
gasoline conservation. The need to conserve energy
will spur the growth of the recycling industry. Recycled
metal consumes only 15 per cent of the energy required
to extract aluminum from virgin material.

Canada
Most
British Favoured
Item No. Preferential Nation General
32910-1 Bauxite free free free
35301-1 Aluminum pigs, ingots, blocks, notch bars, slabs,
billets, blooms and wire bars free 1¢ per b 5¢ per Ib
35302-1 Aluminum bars, rods, plates, sheets, strips,
circles, squares, discs and rectangles free 2¢perlb  7.5¢perlb
35303-1 Aluminum channels, beams, tees and other
rolled, drawn or extruded sections and shapes free 12112% 30%
35305-1 Aluminum pipes and tubes free 12142% 30%
92820-1 Aluminum oxide and hydroxide; artificial
corundum (this tariff includes alumina) free free free
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 1¢ per Ib
618.06  Other aluminum alloys 1¢ per Ib
618.10  Aluminum scrap (expires June 30, 1975) free

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 (1975), TC Publication 706.
Various tariffs are in effect on more advanced fabricated forms of aluminum.
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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 1974 was
$839,000 compared with $1,192,118 in 1973. The value
of antimony contained in ores and concentrates pro-
duced in 1974 was $4,722,000 compared with
$2.614,642 in 1973. The quantity of antimony con-
tained in ores and concentrates 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 1974 totalled 1,755,600
pounds of which Britain supplied 73 per cent, the
United States 17 per cent and Bolivia 10 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 the customers’ requirements.
Cominco Ltd. produced 244 tons of antimonial lead in
1974 compared with 830 tons in 1973. The decrease in
production was caused by a four-month strike which
shut down Cominco’s operations at Trail in 1974. The
only other primary producer of antimonial lead is
Brunswick Mining and Smelting Corporation Limited,
Smelting Division, which operates a lead smelter at
Belledune, New Brunswick. About 38,100 pounds of
antimonial lead (11.7 per cent antimony content) was
produced at the plant in 1974. Secondary smelters re-
covered antimonial lead from scrap metal but no re-
cent information is available concerning this produc-
tion. In 1972, these smelters reclaimed about 48,000
short tons* of antimonial lead from scrap.

Domestic sources and occurrences

Most of the antimonial lead produced at Trail is a by-
product of the lead concentrate obtained from ores of
Cominco’s Sullivan mine at Kimberley, British Colum-
bia. Other sources are the lead-silver ores and con-
centrates shipped to Trail from other Cominco mines

* The net or short ton (2,000 pounds) is used throughout un-
less otherwise stated.

and from custom shippers. The lead bullion produced
from the smelting of these ores and concentrates con-
tains 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
purification of the cathode lead. These residues and
drosses are treated to yield antimonial-lead alloy to
which refined lead may be added to produce market-
able 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, Sb,S;, at its
Lake George property near Fredericton, New
Brunswick. The mine has five levels with the bottom
level 545 feet below surface. The mill output is be-
tween 150 and 200 tons a day with a total production
in 1974 of 58,106 tons. Concentrates, which average
slightly over 65 per cent antimony, are shipped mainly
to Europe with small amounts going to the United
States and Japan. As of June 30, 1974, reserves in the
Hibbard zone were 155,225 tons grading 4.63 per cent
antimony after dilution. Additional reserves of 46,695
tons grading 5.03 per cent antimony were located just
east of the Hibbard zone late in 1974. The Prout zone
contains an estimated 41,259 tons (as of June 30,
1974) grading 2.42 per cent antimony. Reserves are
sufficient to sustain the operation at its present level
for at least three and a half years.

Equity Mining Capital Limited is continuing ex-
ploration of its silver—gold—copper—antimony prop-
erty near Houston, British Columbia. Reserves, mine-
able by open pit, are 43,511,000 tons grading 2.78 ozs.
silver, 0.026 oz. gold, 0.33 per cent copper and 0.085
per cent antimony a ton. Initial bench scale studies in-
dicate that the antimony can be extracted from the
concentrates and that the antimony could become an
important byproduct of the operation. The feasibility
study will not be completed before the middle of 1975.
If the property is brought into production it will be at
a reported mining rate of between 4,500 and 6,000 tons
a day.
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Table 1. Canada, antimony production, imports and consumption, 1973-74-

1973 19747
(pounds) ® (pounds) ®
Production
Antimonial lead alloy 1,660,331 1,192,118 466,000 839,000
Antimony in ores and concentrates .. 2,614,642 .. 4,722,000
Total 3,806,760 5,561,000
Imports
Antimony oxide
United Kingdom 1,122,400 728,000 1,284,100 1,542,000
United States 315,000 273,000 295,200 412,000
Bolivia — — 176,300 126,000
Honduras 49,700 11,000 — —
Total 1,487,100 1,012,000 1,755,600 2,080,000
Consumption
Antimony regulus (metal)
in production of
Antimonial lead alloys 597,054 1,752,717
Babbitt 144,173 100,123
Solder 32,106 118,457
Type metal 35,138 28,579
Other commodities! 171,095 169,000
Total 979,566 2,168,876

Source: Statistics Canada.

1 Includes foil, bronze, lead-base alloys, drop shot and other minor commuodities.

P Preliminary; — Nil; .. Not available.
Table 2. Antimony, Canadian production,
imports and consumption, 1965-74

Production! Imports Consumption2
all forms regulus regulus
(pounds)

1965 1,301,787 .. 659,637
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 1,461,763
1972 .. 2,026,300
1973 979,566
1974 2,168,876

Source: Statistics Canada.

| Antimony content of antimonial lead alloy. 2 Con-
sumption of antimony regulus (metal), as reported by con-
sumers. Does not include antimony in antimonial lead pro-
duced by Cominco Ltd.

P Preliminary; .. Not available.
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World review

World mine production of antimony in 1974, as esti-
mated by the United States Bureau of Mines, totalled
78,700 tons, 2,281 tons more than in 1973.

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 Re-
public of China, Bolivia, U.S.S.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 pro-
duction shifted to the Americas. The United States,
Mexico and Bolivia were the leading world suppliers
of antimony during and immediately after The Second
World War. In the years following the Korean War,
the Republic of South Africa, the People’s Republic of
China and Bolivia became the major suppliers.

In the Republic of South Africa, Consolidated
Murchison Limited operates the world’s largest anti-
mony mine, near Gravelotte in northeast Transvaal. It
has a mining and milling capacity of 660,000 tons a
year of stibnite ore averaging three per cent antimony.
In 1974, the company produced 26,055 tons of cobbed



ore and concentrates compared to 25,870 tons in 1973.
As part of an expansion program, two new shafts 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 8 or 9 years. In
April 1974 the company began production of crude an-
timony 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 is building a new antimony smelter at
Oruro with Czechoslovakian backing, and it is sched-
uled to be in production by August of 1975. Its project-
ed annual capacity is 5,500 tons a year of 99.6 per cent
antimony regulus and 1,100 tons a year antimony al-
loys. The Bolivian government has given approval to
Bolivian and Brazilian private interests to establish a
low grade antimony volatization plant at Tupiza in
southern Bolivia. The plant, operated by Antinonio
Tupiza S.A., will have a capacity of 7,700 tons a year
of 65 per cent antimony oxides. Approval for an asso-
ciated smelter has not yet been given.

New antimony mines in Thailand and Australia
were brought into production in 1974. In Thailand, the

Table 3. Canadian consumption of
antimonial lead atloy’, 1972-74

1974 Antimony

new mines in the Banpin district began shipping anti-
mony concentrates grading 63 to 64 per cent antimony
to Hibino Metal Industry Company late in 1974. Aus-
tralian Antimony Corporation commenced open-cut
mining at its Wild Cattle Creek mine in New South
Wales in January 1974.

N.L. Industries Inc. operates the world’s largest an-
timony smelter for ores and concentrates at Laredo,
Texas, producing antimony metal and oxide, mainly
from imported Mexican, South African and Bolivian
ores and concentrates. The United States’ mine pro-
duction of antimony in 1974 was estimated to be 634
tons, 85 tons more than in 1973. Recovery of anti-
mony in antimonial lead scrap is a major source of
supply. This secondary supply represents a substantial
portion (up to 60 per cent) of total antimony supply in
the United States and other highly industrialized
countries.

In 1973, favourable economic conditions resulted
in higher production and consumption. This trend
continued through the first half of 1974, with prices
reaching an all-time high as a result of a shortage of
antimony ore. Late in the summer, the trend reversed
as the world economy slowed down and consumption

Table 5. World mine production of
antimony, 1972-74.

1972 1973 1974
(pounds)
Batteries 1,886,320 1,912,526 2,363,462
Type metal 222,000 201,182 246,000
Babbitt 56,767 1,913 17,856
Solder 223 6,518 6,142
Other uses 3515 1,000 5,044
Total 2,168,825 2,123,139 2,638,504

Source: Statistics Canada.

lAnlimony content of primary and secondary antimonial
lead alloy.

Table 4. Canadian consumption of
antimonial lead alloy’, 1965-74

(pounds) (pounds)
1965 2,775,241 1970 1,400,402
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

Source: Statistics Canada.
I Antimony content of primary and secondary antimonial
lead alloys.

1972 1973 1974¢
(short tons)

Republic of South

Africa 16,062 17,306 18,000
Bolivia 14472 16,462 16,500
People’s Republic

of China¢ 13,000 13,000 *
USSR. 7,700 7,800 *
Thailand 5,208 3,750 *
Turkey 2,982 3,696 i
Mexico 3,280 2,632 3,500
Yugoslavia 2,177 1,900 3,000
Australia 1,504 1,652 *
Italy 1,324 1,510 *
Morocco 917 1,249 .
Guatemala 992 1,060 *
Peru 881 900
United States 489 545 600
Canada .. .. ..
Other countries 1,931 2,010 37,100

Total 72919 75472 78,700

Sources: For Canada, Statistics Canada. For other countries,
U.S. Bureau of Mines Minerals Yearbook Preprint 1973; Com-
modity Data Summaries, January 1975 for 1974,

* Included in “Other countries”.

€ Estimated; .. Not available.
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declined. By the end of 1974, the situation had com-
pletely changed; consumption and production had de-
clined, prices weakened and in the United States,
stocks at year-end of primary antimony metal were
10,500 tons, the largest in recent years.

The United States was again the noncommunist
world’s largest consumer of antimony and continued
to depend on foreign suppliers (particularly the Re-
public of South Africa, Bolivia, Chile and Mexico) for
much of its requirements. 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 gov-
ernment stockpile in 1974. Sales in 1973 had reduced
the stockpile to 40,700 tons, exhausting that portion of
the stockpile which Congress had given the GSA au-
thority to sell. A bill authorizing the disposal of the re-
maining 40,700 tons of regulus from the stockpile was
introduced in the House of Representatives in June
1974, but no action had been taken on the bill by the
end of the year.

There may be a movement towards the formation
of an international antimony producers’ group. Bolivia
called for a meeting of antimony, bismuth and tung-
sten producers to take place in LaPaz early in 1975.

Uses
Antimony is used principally as an ingredient in many
alloys and in the form of oxides and sulphides.

Antimony hardens and strengthens lead and in-
hibits 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 con-
tained. Antimonial lead alloys are also used for power
transmission and communications equipment, print-
ing metal, solder, ammunition, chemical pumps and
pipes, tank linings, roofing sheets and antifriction
bearings.

Antimony oxide, Sb,03, usually produced directly
from high-grade sulphide ore, is used extensively in
plastics and in flameproofing compounds.

Antimony trioxide or trichloride in an organic sol-
vent has long been recognized as having significant
flame retardant properties and is now used exten-
sively in carpets, rugs and carpet underlay. The tri-
oxide is also a glass former, and is sought for its ability
to impart hardness and acid resistance to enamel cov-
erings for bathtubs, sinks, toilet bowls and refrig-
erators. The pentasulphide, Sb,Ss, is used as a vulcan-
izing 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 com-
pounds produce a wide range of pigments. High-purity
metal is used by manufacturers of indium-antimony

Table 6. Industrial consumption of primary antimony in the United

States, by class of material produced.

Product 1972 1973 19747

Product 1972 1973 1974p

(short tons
antimony content)

Metal products

Ammunition 64 122 139
Antimonial lead 6,149 8,027 4,459
Bearing metal and
bearings 559 527 386
Cable covering 19 12 59
Castings 39 65 —
Collapsible tubes
and foil 20 12 18
Sheet and pipe 108 97 68
Solder 177 191 123
Type metal 142 134 76
Other 105 104 46
Total 7,382 9,291 5,374

(short tons
antimony content)

Nonmetal products

Ammunition printers 23 18 10
Fireworks 4 5 S
Flameproofing
chemicals
and compounds 2,280 2,906 2,067
Ceramics and glass 1,695 1,917 1,324
Matches — — —
Pigments 644 644 290
Plastics 2,391 2,920 694
Rubber products 587 693 337
Other 1,118 2,219 1,164
Total 8,742 11,322 5,891
Grand total 16,124 20,613 11,265

Source: U.S. Bureau of Mines, Minerals Yearbook Preprint 1973, and Mineral Industry Surveys.

P Preliminary; — Nil.
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and aluminum-antimony intermetallic alloys as a
semiconductor in transistors and rectifiers.

Outlook

The major use of antimony is expected to continue to
be as antimonial lead for storage batteries. Battery
usage continues its steady growth in Europe, North
America and Japan and there has been rapid growth in
countries such as Spain and Brazil where automobile
populations are increasing rapidly. As less developed
countries become more industrialized and advance
economically, demand for batteries is expected to rise.
The development of an economical battery-powered
electric vehicle could sharply increase the con-
sumption of antimony. The United States Postal Ser-
vice has ordered 350 electric-powered delivery trucks
with a 500 pound payload for 1975. If the test program
continues to meet expectations, the Postal Service
projects a potential demand of 5,000 electric delivery
vehicles a year. Similar electric-powered delivery vehi-
cle and bus vehicle programs are under way in Japan
and the European Economic Community countries,
notably Britain, Germany and France. Noteworthy ex-
pansion in the use of battery-powered vehicles is likely
throughout the 1980s.

1974 Antimony

Antimony has been replaced by calcium in the
manufacture of sealed maintenance-free batteries and
some automobile manufacturers are now placing the
maintenance-free batteries in their new car produc-
tion. It is not yet certain how depressing an effect this
will have on future consumption of antimony.

The use of antimony oxide as a flame retardant, es-
pecially for plastics, is expected 1o grow and should
more than offset any decline in some of the metal’s
historic uses or its replacement by other metals. In the
United States, regulations for flammability standards
for children’s sleepwear and new flammability stan-
dards for motor vehicle interiors are likely to increase
the use of flame retardants. Requirements for fire re-
tardants in television sets will go into effect in July
1975. Substitutes for antimony oxide are available, but
they are not as effective.

The outlook for antimony appears favourable, with
the production of batteries and flame retardants seen
as the major growth areas. Antimony prices have fluc-
tuated over a wide range during the past several years
and it appears that prices in 1975 will decline from the
all-time record highs in 1974. The price should start to
strengthen again late in 1975 or early in 1976 as gen-
eral economic activity picks up.
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Prices
Antimony metal prices, on a strong upward trend in
1973, continued their rise during the first half of 1974.
At the start of the year, metal was quoted in Europe
at £1,400 a metric ton and climbed to a high of £3,000
a metric ton by the beginning of June; thus a 270 per
cent price increase in 1973 was followed by a further
114 per cent price increase during the first half of
1974. Reports of metal and ore shortages, plus the
small offerings at firm prices by the People’s Republic
of China at the spring Canton fair, added to the up-
ward price push. During the second half, easing of the
technical supply squeeze, high consumers’ stocks, and
a slumping world economy, contributed to a decline in
prices. The European antimony metal price declined
and at year-end was between 1,150 and 1,400 a met-
ric ton.

United States dealer prices followed the European
pattern. The New York dealers’ price (99.5% Sb, 5-ton

lots, duty paid) opened the year at $1.00-$1.30 a
pound and rose to a monthly average high in July of
$2.83. The year-end dealer price closed at $1.75 a
pound. The United States domestic price of antimony
(RMM brand) as quoted in Merals Week, in bulk, 99.5
per cent, fob Laredo, Texas, was $0.92 a pound at the
beginning of the year. It increased steadily during the
first half and in July was quoted at $2.23. This price
held to the end of December. The domestic price of
Lone Star brand (99.8 per cent Sb) opened the year at
$1.09, was quoted at $2.65 in July and remained un-
changed during the rest of the year.

Antimony lump-ore prices, 60 per cent antimony
content as quoted in Metals Week, reflected the gen-
eral market trends. The quote at the beginning of the
year was a split price of $17.65-$18.65 (U.S.) a short
ton unit (stu). The quote reached a high of
$37.47-$38.57 a stu at the start of the fourth quarter
then declined to $31.00-$32.00 by year-end.

Tariffs

Canada Most
Favoured

Item No. Nation

33000-1 Antimony, or regulus of, not

ground, pulverized or other-
wise manufactured free

33502-1 Antimony oxides 12 172%

United States Most
Favoured
Item No. Nation
601.03  Antimony ore free
632.02  Antimony metal unwrought
on and after Jan. 1, 1972 1¢ 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 (1975), TC Publication 706.
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Asbestos

F.E. HANES

Although Canadian production of asbestos fibre
increased during the first five months of 1974
compared with the same period in 1973, total produc-
tion of asbestos by the end of the year had dropped 2
per cent from the previous year’s record high.
Chrysotile is the only type of asbestos fibre produced in
Canada. Canadian production (shipments) of asbes-
tos fibre in 1974 was 1,824,000 short tons valued at
$310,680,000 compared with 1,862,976 short tons
valued at 234,323,000 in 1973. Approximately 84.7 per
cent of total production came from Quebec, almost 5
per cent from British Columbia, 4.9 per cent from the
Yukon, 4.4 per cent from Newfoundland and less than
1 per cent from Ontario.

Canada exported a total of 1.773 million short tons
of asbestos — consisting of crude, milled fibres and
shorts, amounting to 97.4 per cent of the total
Canadian production. The United States’ market
absorbed 41.5 per cent of Canada’s asbestos product
during 1974, far ahead of the purchases made by Japan,
West Germany and the United Kingdom, who
absorbed 8.2, 7.9 and 6.4 per cent, respectively.

Total fibre exported to all countries by Canada in
1974 was down 5.3 per cent compared with the 1973
figure. United States, the largest consumer of fibre, was
down more than 4.7 per cent, while approximately half
the other importing countries consumed less asbestos
fibre in 1974 than in 1973. The value of Canadian
exports of manufactured asbestos products in 1974 was
$10,013,000, an increase of 53.5 per cent over 1973. The
value of imports of manufactured asbestos products
increased 39.9 per cent to $23,053,000 in 1974 com-
pared with the 1973 import value of $16,478,000.

Canadian developments

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

Lake Asbestos of Quebec, Ltd. continued expansion
and renovation of the mill at its National Mines
Division near Thetford Mines, Quebec to a designed
capacity of 80,000 tons a year (tpy). A magnetic
concentrator has been installed to effect a primary
separation of ore from waste. In the milling circuit an
impact crusher with improved reduction ratio has been
installed followed by fine crushers designed to liberate
short fibres of Groups 6 and 7. A system of tailings

pelletization, similar to the company’s installation at
Black Lake, will be used to minimize airborne dust
from the tailings pile.

Prospective producers

Abitibi Asbestos Mining Company Limited, in Maize-
rats Township about 52 miles north of Amos, Quebec,
operated its pilot plant on bulk samples from the
property. Market evaluation of the product continued.
Development is planned for 1976 and production of
fibre in 1978 at a capacity expected to be 150,000 tpy.
Brinco Limited holds approximately 55 per cent
interest in the Abitibi asbestos property consisting of
7,700 acres in the Abitibi district. The deposit is
estimated to contain 100 million tons of asbestos-
bearing rock containing 3.5 per cent recoverable
asbestos fibre.

Rio Algom Mines Limited continued evaluation
and testing of the deposit on the property of McAdam
Mining Corporation Limited, about 20 miles east of
Chibougamau, Quebec. Feasibility studies and testing
are also being continued on the Lili property of
Pathfinder Resources Ltd., about 2.5 miles from the
mine of Canadian Johns-Manville Company, Limited,
in Quebec.

Celtic Minerals Ltd. is proposing to investigate a
property located in Cleveland Township, some 100
miles southeast of Montreal.

United Asbestos Inc., (formerly Allied Mining
Corporation) is developing its property 17 miles
southwest of Matachewan and 40 miles south of
Timmins, Ontario. Production is due to commence in
July 1975, at 35,000 tpy rising to 100,000 tpy by 1976.
United has budgeted $26 million for the cost of the
project which has an estimated life span of over 20
years.

In western Canada, Cassiar Asbestos Corporation
Limited at its Cassiar and Clinton mines produced
over 200,000 tons of fibre in 1974 in the British
Columbia and Yukon areas. The Company is exploring
other potential deposits in the areas of the producing
mines. In the Yukon Territory, American Smelting and
Refining Company (owner of Lake Asbestos of
Quebec) is diamond drilling on the Rex Asbestos
property.
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World production and development in
major markets

Total world production of asbestos fibre in 1974
amounted to 4,567,000 short tons. Chrysotile made up
91 per cent of this amount, while the remaining
asbestos production was roughly made up of 6 per cent
crocidolite (blue asbestos) and 3 per cent amosite.
There was approximately one per cent of other types of
fibre produced; e.g., tremolite/anthophyllite, princi-
pally in the United States. Canada and the USS.R.
were the two major chrysotile producers. Canada’s
production of 1,824,000 short tons was entirely chryso-
tile, while the U.S.S.R. had a minor, but important,
production of anthophyllite which may be used in place
of crocidolite and/or amosite in the manufacture of
products requiring great strength.

Production of asbestos fibres in 1974 in Communist
countries other than Yugoslavia was estimated to be
1.7 miilion short tons in Groups 1 to 6*. Approximately

200,000 tons a year were exported to Eastern Europe
including Bulgaria, Czechoslovakia, the German Dem-
ocratic Republic, Hungary, Poland and Romania. Some
Russian fibre was also exported to France, Japan and
West Germany.

South Africa has the only commercial deposit of
amosite and is an important producer of crocidolite as
well as chrysotile. Crocidolite is also found in China,
Australia and Bolivia.

Production and apparent world consumption by
major world asbestos producers in 1973 are shown in
the accompanying graph compiled by the Department
of Industry, Trade and Commerce.

Cassiar Asbestos is exploring the Pyke Asbestos
property in New Zealand where it is investigating a
fibre of good quality but low grade which may not be
sufficiently attractive to merit further investigation.

*Commodity Data Summaries, 1975, Bureau of Mines, United
States Department of the Interior.

Table 1. Canada, asbestos production and trade, 1973-74

1973 1974r
(short tons) (€3] (short tons) ®
Production (shipments)
By type
Crude, groups 1,2 and other milled 45 50,0600
Group 3, spinning 26,020 11,078,000
Group 4, shingle 519,016 103,227,000
Group 5, paper 292,554 45,583,000
Group 6, stucco 305,703 32,684,000
Group 7, refuse 719,272 41,791,000
Group 8, sand 366 10,000 .. ..
Total 1,862,976 234,323,000" 1,824,000 310,680,0001
By province
Quebec 1,518,726 177,887,119 1,545,000 242,175,000
British Columbia 108,966 21,102,892 91,000 26,554,000
Yukon 100,734 13,915,140 90,000 22,300,000
Newfoundland 98,622 17,529,667 81,000 17,880,000
Ontario 35928 3,888,085 17,000 1,771,000
Total 1,862,976 234,322,903 1,824,000 310,680,000
Exports
Crude
United States 12 15,000 159 48,000
Japan 10 8,000 17 18,000
France 4 4,000 6 7,000
Italy 6 10,000 6 3,000
West Germany 3 2,000 — —
Total 35 39,000 188 76,000
Milled fibre (groups 3, 4 and 5)
United States 223,482 51,573,000 217,877 64,678,000
West Germany 105,879 20,472,000 107,416 27,029,000
United Kingdom 75,715 18,263,000 61,547 19,729,000
Japan 53,883 9,833,000 52,711 13,173,000
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1974 Asbestos

Table 1 (cont’d)

1973 19747
(short tons) ©® (short tons) €]
Exports {cont’d)
France 58,542 13,432,000 46,038 13,119,000
Spain 40,438 8,936,000 35,497 10,697,000
Mexico 28,087 7,735,000 28,893 9,593,000
Australia 35,786 7,146,000 37,851 9,175,000
Belgium and Luxembourg 36,891 8,689,000 29,900 8,889,000
Ttaly 22,326 5,146,000 23,534 6,994,000
Colombia 12,903 2,749,000 18,291 5,548,000
Yugoslavia 4,731 1,131,000 7,409 2,416,000
Other countries 228.007 49.702.000 207,390 56,213,000
Total 926,670 204,807,000 874,354 247,253,000
Shorts (groups 6, 7, 8 and 9)
United States 548,412 41,428,000 517,273 49,083,000
Japan 108,699 9,995,000 92916 10,734,000
United Kingdom 54,223 3,900,000 50,926 4,798,000
Netherlands 26,457 1,979,000 36,222 3,230,000
West Germany 38,464 2,840,000 33277 3,124,000
France 30,549 2,040,000 24,695 1,997,000
Spain 12,001 1,241,000 13,035 1,708,000
Belgium and Luxembourg 23,617 1,970,000 15,943 1,581,000
South Korea 5,705 671,000 10,250 1,533,000
Australia 18,897 1,165,000 12,713 1,368,000
Malaysia 4,581 568,000 10,628 857,000
Brazil 5955 447000 13,448 837,000
Argentina 6,626 553,000 6,755 722,000
Thailand 5,395 589,000 4985 711,000
Mexico 3,670 364,000 5,085 645,000
Other countries 51,675 4.878.000 50,303 5,665,000
Total 944926 74,628,000 898.454 88,593,000
Grand total crude, milled
fibres and shorts 1,871,631 279,474,000 1,772,996 335,922,000
Manufactured products
Brake linings and clutch facings
United States 468,000 864,000
Guatemala 34,000 72,000
Ecuador 52,000 65,000
Lebanon 16,000 52,000
France 9,000 49,000
Australia 3,000 34,000
Honduras 13,000 18,000
Thailand 34,000 14,000
United Kingdom 10,000 13,000
Other countries 60,000 132,000
Total 699,000 1,313,000
Asbestos and asbestos cement
building materials
United States 1,346,000 3,704,000
Australia 192,000 580,000
Iraq — 336,000
Saudi Arabia 24,000 153,000
United Kingdom 50,000 137,000
Netherlands 189,000 73,000
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Table 1 (concl’'d)

1973 1974»
(short tons) ® (short tons) ®
Exports {concl’d)
Japan 6,000 59,000
Kenya 6,000 25,000
Spain 10,000 25,000
Other countries 247,000 124,000
Total 2,070,000 5,216,000
Asbestos basic products, nes
United States 3,042,000 3,213,000
Brazil 3,000 36,000
France 27,000 33,000
United Kingdom 167,000 30,000
Ireland — 27,000
Switzerland 77,000 21,000
Netherland Antilles 4,000 18,000
Other countries 434,000 106,000
Total 3,754,000 3,484,000
Total exports, asbestos manufactured 6,523,000 10,013,000
Imports
Asbestos, unmanufactured 4,959 992,000 4,334 1,266,000
Asbestos, manufactured
Cloth, dryer felts, sheets,
woven or felted 1,646,000 2,976,000
Packing 1,392,000 1,892,000
Brake linings 4,788,000 5,296,000
Clutch facings 1,024,000 1,350,000
Asbestos cement shingles
and siding 112,000 112,000
Board and sheets 838,000 702,000
Asbestos and asbestos cement
building materials, nes 3,678,000 8,203,000
Asbestos and asbestos cement
basic products, nes 3,000,000 2,522,000
Total asbestos, manufactured 16,478,000 23,053,000
Total asbestos, unmanufactured
and manufactured 17,470,000 24,319,000

Source: Statistics Canada.
! Value of containers not included.
P Preliminary; — Nil; nes not elsewhere specified;

The Governor of QOaxaca stated that Mexico will
save up to 150 million pesos in foreign exchange
through intensive exploitation of the asbestos-bearing
deposits in the Cuicatian District. The mine is to be an
open-pit operation and will initially employ 300
workers.

Asbestos deposits are being explored or developed
in other areas. To meet a strong rising demand in
Eastern Europe and the U.SS.R., a new project is
planned for the Kiyembayez field in the USS.R.
Production of 250,000 tons of fibre is scheduled for
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.. Not available.

1979. Expansion to 500,000 tons a year is scheduled for
1982.

Two mines in the United States closed, while a third
doubled its production: Johns-Manville Corporation
closed its operations at Coalinga in California, and
Pacific Asbestos Corporation, Limited closed its Cop-
peropolis mine in Calaveras County; and Union
Carbide Corporation announced it would double its
production capacity at its California mine in San Benito
County. General Aniline and Film Corporation has
announced it will close its Lowell mine at Orleans



1974 Asbestos

ASBESTOS
APPARENT WORLD CONSUMPTION
1973

MINERAL DIVELOPMENT SECTOR
ODIPARTMENT OF ENERGY, MINES AND RESOURCES

OTHERS
26.9%

APPARENT CONSUMPTION 4,007,000 m.1.

Source: Department of Industry, Trade and Commerce
EMR estimates

*9 countrles

ASBESTOS
WORLD PRODUCTION
1973

MINIRAL DEIVELOPMINT SICTOR
DEPARTMENT OF ENIRGY, MINIS AND RISOURCES

ALNOS
va;;";nmau

A

CANADA
40.27

PRODUCTION 4,077,482 m.t.

Source: Department of Industry, Trade and Commaerce

County, Vermont, in 1975.

Canada exports 97.4 per cent of its total chrysotile
fibre production to approximately 70 countries. More
than 79 per cent of the export figure of 1.77 million
tons is purchased by 10 countries in the following
order: US.A. (41.5), Japan (8.2), West Germany (7.9),
United Kingdom (6.3), France (3.99), Australia (2.85),
Spain (2.7), Belgium and Luxembourg (2.59), Mexico
(1.9) and Italy (1.3) per cent. Most of the production of
the US.S.R. is consumed internally although Russia is
shipping asbestos to some eastern European countries,
France, Japan and West Germany. With rising demand
and tight supplies along with interest in outside
development of asbestos deposits, Russia may increase
exports beyond the 500,000 tons reported in 1973.
South Africa, which produces chrysotile, crocidolite
and amosite, exports to countries throughout the
world. Japan, Britain, Spain, Italy and West Germany
are its most important customers.

Measured and indicated reserves of asbestos in the
world were 96 million tons in 1974*. Inferred reserves
of 53 million tons have been reported.

* Commodity Data Summaries, 1975, Bureau of Mines, United
States Department of the Interior.

Fibre groups, uses and technology
To evaluate the quality of asbestos fibre there are tive
basic properties which must be considered: fibre length
distribution, fibre bundle diameter distribution, harsh-
ness. tensile strength and surface activity. Other
properties 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
longest fibre corresponding to 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
categories and describe the major purposes the fibres
serve than to list the products in which they are used.
Long fibres, Crudes No. 1 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 1973 report indicated that 70 per cent of world
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fibre production was used in the production of
asbestos-cement building materials and asbestos-ce-
ment pipe. Domestic consumption in the United States
in 1973 based on a United States Bureau of Mines
survey reported a consumption breakdown as follows:
construction materials, 30 per cent; floor tile, 21 per
cent; friction products, 8 per cent; paper, 10 per cent;
asphalt felts, 5 per cent; packing and gaskets, 3 per
cent; insulation, 1.5 per cent; textiles, 1.5 per cent and
others, 20 per cent.

Proposed regulations on asbestos transportation
and use in Canada will shortly be released under the
new Hazardous Products Act by the Canadian Depart-
ments of Health and Welfare and Consumer and
Corporate Affairs. Industry has been alerted to the fact
that the impending regulations would ban the importa-
tion of crocidolite and the sale of consumer products
containing free asbestos fibres. The sale of non-
consumer products containing asbestos would also be
regulated by identifying shipments with labels to
protect contents and safe use. The labelling would alert
workers, unions, management and the public to the
hazardous nature of the contents of the shipment.

Table 3. Canada, asbestos production and
exports, 1965-74

Crude Milled Shorts Total
(short tons)

Production’

1965 163 659,598 728,451 1,388,212
1966 215 735,972 752,868 1,489,055
1967 188 705,295 746,521 1,452,104
1968 290 771,006 818,655 1,595,951
1969 7017 687,924 916,227 1,611,168
1970 7252 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 1862976
1974p .. .. 1,824,000
Exports

1965 123 630,777 688,504 1,319,404
1966 172 732,585 713,405 1,446,162
1967 229 653,280 688,535 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 112 784,828 848,157 1,633,097
1973 35 926,670 944926 1,871,631
1974, 188 874,354 898.454 1,772,996

Source: Statistics Canada.
! Producers’ shipments.
P Preliminary; .. Not available.

1974 Asbestos

Outlook

A serious fire in December 1974 completely destroyed
the King-Beaver mill of the Asbestos Corporation,
Thetford, Quebec, displacing 850 employees and
causing a loss of over 30 per cent of the Company’s
production. This disaster, and the closure of the
Reeves mine late in 1974 were factors in creating an
extremely tight fibre supply situation. Some other
asbestos producers could not meet their commitments
because of production problems. The strong demand
for fibre continued into 1974, with only a 2 per cent
reduction in volume by the year-end. Any further
curtailment of asbestos fibre production in 1975 will
reduce supplies to the manufacturers of asbestos
products.

The major percentage of the Canadian asbestos
exported to the United States is used in the construc-
tion field. During the period from October 1973 to
October 1974, contracts for planned construction
projects in the United States totalled $94 million, 5.2
per cent less than in the previous twelve months.
Housing construction contracts were down 22.7 per
cent. There is some indication that total construction
will improve by 8 per cent and housing construction by
12 per cent in the twelve months ending in October
1975.

Late in 1974 negotiations between labour and
management to resolve wage disparity were being
intensified in the face of escalating cost of living and
health-hazard conditions.

Either the tight supply situation will be alleviated
by a drop in demand caused by continuing recession in
industries dependent on asbestos fibre or an uptrend in
the economy of asbestos consuming industries will
impose new demands on suppliers. The latter situation
will lend impetus to expansion of existing mines and
development of new properties both in Canada and
abroad, to meet a projected demand for an extra
550,000 tons a year of fibre by 1977.

Developments in many parts of the world have not
kept pace with the increased demand. If development
of properties in Ontario and Quebec currently under
investigation proceeds and if early reinstatement of
losses recently experienced by some companies be
made, Canada should maintain its dominant position
as the western world’s largest producer. If Canadian
developments do not keep pace with the increased
demand the producers could lose their markets to
foreign producers who would probably supply fibre on
long-term agreements.

Prices

Canadian prices that had risen 8 per cent in 1973, were
raised three times in 1974 reflecting a good market
demand and a tight supply situation. Quoted prices for
Quebec asbestos rose 26.5 per cent during the year.
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Canadian asbestos prices ! quoted in Asbestos?®
Quebec, fob mines ($ per short ton)

Crude No. 1 2,842

Crude No. 2 1,544
Group

No. 3 (spinning fibre) 681-1,130

No. 4 (asbestos-cement fibre) 350-640

No. 5 (paper fibre) 235-322

No. 6 (waste, stucco, plaster) 198-211

No. 7 (refuse, shorts) 83-162
Cassiar, fob North Vancouver, B.C.

Canadian group

No. 3 (nonferrous spinning fibre)

AA grade 1,240
A grade 945
No. 4 AC grade (asbestos cement)

(single fibre) 680
No. 4 AK grade 485
No. 4 CP grade 456
No. 4 AS grade 420
No. 4 CT grade 412
No. 5 AX grade 385
No. 5 CY grade 270
No. 5 AY grade 270

' As of Januvary 1, 1975. 2 Asbestos is a magazine published

AAA grade 1,560 monthly by Stover Publishing Company.
Tariffs
Most
British Favoured

Canada Preferential Nation General
M (%) (%) (%)
31210-1 Asbestos, crude free free 25
31215-1 Asbestos, yarns, wholly or in

part of asbestos, for use in

manufacture of clutch facings

and brake linings Th Th 25
31225-1 Asbestos felt, rubber impreg-

nated for use in mcf floor

coverings free free 25
31200-1 Asbestos, in any form other

than crude, and all

manufactures thereof, nop 15 221h 25
31505-1 Asbestos in any form other

than crude, and all

manufactures thereof, when

made from crude asbestos of

British Commonwealth origin,

nop free 1214 25
31220-1 Asbestos woven fabric, wholly

or in part of asbestos for use

in manufacture of clutch

facings and brake linings 1214 121H 30

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
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Tariffs (concl’d)

United States {concl’d)

518.21

518.51

518.41
518.44

Asbestos, yarn, slivers,
rovings, wick, rope cord,
cloth, tape and tubing

Asbestos articles not speci-
fically provided for

Articles in part of asbestos
and hydraulic cement

Pipes and tubes and fittings
thereof

Other

On and after

On and after

1974 Asbestos

On and after

Jan. 1, 1970 Jan. 1, 1971 Jan. 1, 1972
(%) (%) (%)
5.5 45 4
6 S 4.5
(¢ per Ib) (¢ per 1b) (¢ per Ib)
0.2 0.18 0.15
0.15 0.1 0.1

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 (1975), TC Publication 706.
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Barite and Celestite

F.E. HANES

Total production of barite in Canada in 1974 was 86,300
short tons, a decrease of 15 per cent compared with the
1973 production of 101,580 short tons. Imports of
barium carbonate in 1974 amounted to 5,961 short tons
valued at $1,297,000 and represent an increase in
volume of 1,068 short tons or 21.8 per cent and value of
$611,000 or 89 per cent compared with 1973 values.

Barite (BaSO,) is of value 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 20 per
cent of the total production, is followed by West
Germany with 7.7 per cent of the total. Canada is tenth
in world production and exports 40 per cent of this
mainly as crude barite to grinding plants in the United
States and Venezuela. United States alone absorbs 82.5
per cent of this exported volume.

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-
zinc-silver deposits; and as irregular replacement
deposits 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 and British Columbia in 1974.

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 stockpiles,
waste dumps and the tailings pond. Mud and water
inflows to the underground workings have not been
effectively controlled, however, limited quantities of
ore are still mined. Prior to flooding, the barite ore was
mined from a large replacement deposit by a block-
caving method and hoisted through the same shaft as a
lead-zinc sulphide ore mined in conjunction with the
barite. Most of the production was shipped in crude
form to southwestern United States and the remainder
was transferred to an affiliated company for use in
offshore oil drilling in eastern Canada.

There were two barite producers in British Colum-
bia in 1974. Baroid of Canada, Ltd., 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
concentrate dewatered and shipped by rail for further
processing 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.

There is no additional information on further
development of Extender Minerals of Canada Limited
to add to that reported in the 1973 Barite and Celestite
Review. There was no production reported in 1974.

There are many occurrences of barite across
Canada. Of note are occurrences at Buchans, New-
foundland where there is an estimated 0.5 ton of bar-
ite 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 Istand in
Lake Superior; at mile 397 in northern British
Columbia, and north of mile 548 on the Alaska
Highway. Current reports indicate that feasibility
studies to develop an efficient separation between the
barite and fluorite minerals are being made on the ore
from the Lake Ainslie deposit on Cape Breton Island.

Two barite deposits of interest have been investi-
gated by Nuspar Resources Ltd., formerly Spartan
Explorations Ltd. The barite deposits are located in
an area approximately 20 miles southwest of the
MacMillan Pass in the Yukon.

Uses, consumption and trade

The dominant use for barite is as a weighting agent in
oil and gas well drilling muds where its specific gravity
assists in counteracting high pressure in oil and gas
reservoirs. Principal specifications are usually a mini-
mum specific gravity of 4.25, a particle size of at least
90 per cent minus 325 mesh, and a maximum of 0.1 per
cent water-soluble solids.

In 1973, apparent consumption of barite in Canada
was estimated to be 83,148 tons, based on an estimated
73,895 tons utilized in the oil well drilling industry.

Barite is used in paint as a special filler or “extender
pigment”. This is a vital constituent that provides bulk,
improves consistency of texture, surface characteristics
and application properties, and controls prime pigment
settling and viscosity of paints. Specifications for barite
for the paint industry call for 95 per cent BaSOy,,
particle size at least minus 200 mesh, and a high degree
of whiteness or light reflectance.

The glass industry uses barite to increase the
workability, act as a flux, assist decolouration and
increase the brilliance or lustre of glass. Specifications
call for a minimum of 98 per cent BaSO,, not more
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Table 1. Canada, barite production, trade and consumption, 1973-74

1973 1974p
(short tons) ® (short tons) (£Y]
Production (mine shipments) 101,580 1,052,275 86,300 1,300,000
Imports
United States 31,505 1,192,000 12,281 779,000
People’s Republic of China 75 4,000 550 4,000
India — — 39 4,000
France — — 3 L.
Total 31,580 1,196,000 12,873 787,000
Exports
United States 50,012 577,000 28,515 369,000
Venezuela — — 5937 66,000
Emirates, U.A. — — 4 ...
Total 50,012 577.000 34,456 435,000
1972 1973
Consumption
Well drilling 67,772¢ 73,895¢
Paints and varnish 2,633 1,474
Glass and glass products? 7,176 7,296
Rubber goods 222 263
Other® 1,097 220
Total 78,900 83,148

Source: Statistics Canada.

! Available data reported by consumers and estimates by Mineral Development Sector.
Includes miscellaneous chemicals, cleaners, detergents and miscellaneous products.
.. Less than one thousand dollars.

wool.

P Preliminary; -—Nil; € Estimated;

than 0.15 per cent Fe,04, 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
whiteness and particle size range.

The balance of Canada’s barite was used in the
manufacture of ceramic products, soaps and deter-
gents.

There is, as yet, no barium chemicals industry in
Canada. Barium chemicals include: barium carbonate,
which is the most important; chemical or precipitated
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2 Includes glass fibre and glass

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 BaSO,, and not more than 2 per cent Fe;0;3.
Barite carbonate is imported into Canada in large
quantities. In 1974, approximately 6,000 short tons
were imported; this was an increase over the 1973
imports of 4,893 short tons or 21.8 per cent. Cost of the
commodity increased from $686 to $1,297 or 89.1 per
cent for the same period.



Table 2. Canada, barite production, trade
and consumption, 1965-74

Produc- Consump-
tion! Imports Exports tion?
(short tons)

1965 203,025 3,686 185,032 21,700
1966 221,376 4,165 199,054 26,500
1967 172,270 5924 146,103 32,000
1968 138,059 7901 116,491 29,500
1969 143,230 6,243 108,610 41,000
1970 147,251 7,526 99,544 55,200
1971 120,765 11,332 73,879 58,200
1972 77261 21,803 20,188 78,900
1973 101,580 31,580 50,012 83,148
1974p 86,300 12,873 34,456 ..

Source: Statistics Canada.

Mine shipments. % Includes estimates by the Mineral De-
velopment Sector.
P Preliminary; .. Not available.

World review

There is worldwide production and considerable inter-
national trade in barite even though transportation
costs in some cases may be nearly as great as the cost of
the lump material. World production of barite in 1974
is estimated at 5.15 million tons of which 70 per cent
was consumed in oil well drilling operations. By
comparison, world production in 1973 was 4.76 million

1974 Barite and Celestite

tons. Dependence on this industry as a principal
market means ‘that demand is subject to considerable
fluctuation as the tempo of oil and gas exploration
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.

About 40 mines in the United States produced an
estimated 1.1 million tons valued at 17.8 million dollars
(1974), derived mostly from Nevada, Missouri and
Arkansas, with smaller amounts from other states.

Mine production was up in most barite producing
countries in 1974 with increases greater in those areas
of most intense oil well drilling activity. Following the
United States with 21.4 per cent of the total tonnage
produced were West Germany (7.77); Ireland (6.3);
Mexico (5.8); Peru (4.9); Italy (3.9); France (2.9);
Greece (2.9); Morocco (2.4); Canada (1.9); Yugostavia
(1.9); other free world countries (18.8) and communist
countries (19.0) except Yugoslavia. Canada and Yugo-
slavia with equal production were ninth in production.
All countries with the exception of Canada and the
United States increased their production in 1974
compared with 1973 volumes.

United States, the principal consumer of barite,
used 1.7 million tons in 1974. Imports into the United
States came from Ireland, 27 per cent; Peru, 26 per
cent; Mexico, 20 per cent and others 27 per cent. Of the
total consumption of barite in the U.S., 80 per cent was
used in oil well drilling. The pattern of consumption of

Table 3. World mine production 1972-74 and reserves of barite 1974

Mine production
(000 short tons)

Reserves
(000 short tons)

1972 1973 1974¢

United States 906 1,104 1,100 65,000
Canada 73 98 100 4,000
France 125 121 150 4,000
West Germany 406 360 400 7,000
Greece 94 121 150 4,000
Ireland 220 276 325 6,000
Itaty 200 184 200 5,000
Mexico 288 281 300 4,000
Morocco 103 113 125 6,000
Peru 260 237 250 4,000
Yugoslavia 66 83 100 3,000
Other free world countries 653 889 970 55,000
Communist countries

(except Yugoslavia) 870 894 980 33,000
World totals 4,264 4,761 5,150 200,000

Source: United States Bureau of Mines.
€ Estimated.
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ground barite (excluding the barium chemicals indus-
try) in the United States is similar to that in Canada.

Production of barite in Ireland will be augmented
with additional planned production from the Milchem
(U.K.) Ltd. which is rated at 60,000 tons a year and
production from Magcobar (Ireland) Ltd. and Horace
Taylor Minerals Ltd. could bring the total capacity in
the U.K. and Ireland to 125,000 tons a year.

China’s estimated annual production is in excess of
170,000 tons. China, with increasing domestic drilling,
exported less barite in 1974 than in 1973. The increase
of offshore drilling on the Indo-Pakistan shelf will
result in larger markets for India and Pakistani
deposits.

The great deal of drilling activity in Indonesia and
the Philippines continues to offer encouragement for
increased barite production in Australia and the Far
East.

A new deposit of barite is being worked in France
by the joint Company, Société Garrot-Chaillac, made
up of the Société des Mines de Garrot, the Bureau de
Recherches Géologiques et Miniéres (BRGM), Société
des Talcs de Luzenac, and the BANEXI. The deposit is
about 50 km from Chateauroux in the Indre area. The
deposit is called the Rossignal deposit. It extends over
an area of about 190,000 square metres and has an
average thickness of 12 to 13 metres. Reserves are
estimated at about 8 million tons of crude ore.

Outlook

With continuing acceleration in oil exploration activity
throughout the world, demand for barite will continue
strong during 1975. The industry, because of the 70-80
per cent utilization of total barite production for oil well
drilling, will fluctuate as the progress of petroleum
exploration develops.

Exploration for new deposits in Canada and
feasibility studies presently underway could bring
about changes in the production pattern and the
quantity of output in the near future. Continued oil and
gas well drilling activity in the Mackenzie Delta, Arctic
regions, and off the east coast of Canada suggests a
growing market for barite in these areas.
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The only foreseeable deterrent to full development
of barite production would be a replacement or barite
substitute. Fer-O-Bar, developed by a subsidiary of
Metallgesellschaft, is scheduled to be manufactured on
a full production scale by 1975.

The process is unique, and there is skepticism
regarding cost competitiveness, abrasive qualities,
chemical reaction characteristics, and viscosity suspen-
sion qualities under all possible conditions that may be
encountered.

It is reported that the relatively low cost and
technical advantages of barite in the drilling-mud
market make it unlikely that other materials will be
substituted in this application. If continued high levels
of drilling activity are maintained, the United States
Bureau of Mines estimates that from 1974 to 1980, the
average annual growth rate in U.S. barite demand
could double the historical growth rate of about 2 per
cent a year.

Prices
United States prices of barite according to Engineer-
ing and Mining Journal of December, 1974.

($ a short ton)

Chemical and glass grade
Hand picked, 95% BaSO,

not over 1% Fe 29.50-31.80
Magnetic or flotation, 96% BaSO,
not over 0.5% Fe 34.50
Imported drilling mud grade,
specific gravity 4.20-4.30 cif
Gulf ports 17-21
Canada 15
Ground
Water, 9912% BaSO,
325 mesh, 50-1b bags 60-80
Dry ground drilling mud grade,
83-93% BaS0O,, 3-12% Fe,
specific gravity 4.20-4.30 4047
Imported
4.20-4.30 specific gravity 31



Tariffs

Canada

Item No.

49205-1 Drilling mud and additives

68300-1 Barites

92842-1 Barium carbonate

92818-1 Barium oxide, hydroxide peroxide
93207-5 Lithopone

United States

Item No.

472.02 Barium carbonate, natural, crude

472.04 Barium carbonate, natu-
ral, ground

47210  Barium sulphate, natural

472.12  Barium sulphate, natural,
ground

472.14  Barium sulphate, precipi-
tated (blanc fixe)

473.72  Lithopone, containing
under 30% zinc sulphide

473.74  Lithopone, containing

30% or more zinc sul-
phide

1974 Barite and Celestite

Most
British Favoured
Preferential Nation General

(%) (%) (%)
free free free
free 10 25

10 15 25

10 15 25
free 121h 25
free On and After

January 1, 1972
6%
(8 per It)
1.27

3.25
(¢ per Ib)

0.3

0.43

043 + 35

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 (1975), TC Publication 706.

CELESTITE

Celestite (SrSO,), the main source of strontium, is used
to produce commercial strontium compounds, princi-
pally strontium carbonate and strontium nitrate. It is
used, in the sulphate form, in zinc flotation processing.
Strontium carbonate is used in glass faceplates in
colour television sets, where it improves the absorption
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 of
Kaiser Aluminum & Chemical Canada Investment
Limited, and Canada’s only producer of celestite,
mined celestite ore from an open pit near Loch
Lomond, Cape Breton Island, N.S. Concentrate 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 natural sodium carbonate to
produce technical and chemical-grade strontium car-
bonate, commercial-grade strontium nitrate and sod-
ium sulphate. Capacities of the plants are: 225 tons of
SrSO, concentrate a day from the mill, 90 tons a day of
SrCOg, and up to 100 tons a day of sodium sulphate.
There is capacity at the Point Edward plant to produce
small quantities of strontium nitrate, used in pyrotech-
nics and tracer ammunition. Operating problems and
cost overruns were associated with the new plant and
newly developed process, however, technological diffi-
culties have been largely resolved. Research into new
and expanded uses of strontium carbonate continues
and a slow but steady growth in consumption is
anticipated.

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



Prices

United States prices according to Chemical Marketing
Reporter, December 1974.

Strontium carbonate ($ per pound)
technical grade, bags
carlot, truckload, works 13-21
Strontium nitrate (8 per 100 pounds)
bags, carlot, works 15.00

Tariffs

Canada

Item No.

92839-5 Strontium nitrate effective July 1, 1974
to 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 (mineral celestite)
421.84 Sulphate

421.86 Other

Sources: For Canada, the Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division,

British Most Favoured
Preferential Nation General
free free free

On and After January 1
1973

5%
1.5%
5%

free
6%
6%
6%
free
5%
5%

Ottawa. For United States, Tariff Schedules of the United Statés Annotated (1975), TC Publication 706,
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Bentonite

F. E. HANES

Bentonite is a clay composed mainly of the mineral
montmorillonite, a hydrated aluminum silicate with
weakly attached cations of sodium and calcium.
Bentonite has different properties depending on the
predominance of sodium or calcium. In general, the
properties of clays are complex; difficulty in determin-
ing reasons for their behaviour under certain condi-
tions is complicated by their extremely fine particle
size and, in the case of bentonite, become additionally
more complicated because of the cation exchange and
swelling capacity of the clays. The sodium bentonites
have a great physical avidity for water. This character-
istic provides sodium bentonite with unique swelling
properties and, when utilized, it will swell from 15 to 20
times ity original dry volume. Sodium bentonite also
possesses a high dry-bonding strength, especially at
high temperatures, and this feature is important in the
manufacture 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,” is also largely a
montmorillonite clay and is very similar to non-
swelling bentonite. These clays have natural bieaching
and absorbent properties and were originally used by
fullers to remove dirt and oil from wood. The
terminology is confusing, and bentonite and fuller’s
earth may or may not be separated in world trade and
production figures by country.

Bentonite originates from deposits of volcanic ash
that have been altered by induration and weathering.
The deposits occur in relatively flat-lying beds of
various chemical compositions and impurities; the
latter consisting of quartz, chlorite, biotite, feldspar and
jarosite. 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 confined to Creta-
ceous and Tertiary rocks at many localities in Mani-
toba, Saskatchewan, Alberta and British Columbia.
Although clay beds occur in rocks older than Creta-
ceous, none in Canada has been identified as bentonite.
Indusmin Limited, who, for the past 2 to 3 years
had been diamond drilling and evaluating a 4-million-
ton deposit of bentonite in the Truax area, Saskatche-
wan, has abandoned the property. Test samples sent to
the University in Saskatchewan and the Canada
Centre for Mineral and Energy Technology, Ottawa,
were found to lack qualities to meet the “dry” and
“green” strengths required by the iron ore industry.

Three companies mine and process bentonite in
Canada. Statistics on total production 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 of the company’s processing
plant. Baroid of Canada, Ltd. mines a similar bentonite
from the same formation, about fourteen miles
northwest of the company’s processing plant and rail
siding at Onoway.

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

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

Uses, consumption and trade

Bentonite has many uses, but 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
during the drying and firing stages. The amount of
bentonite required varies with the mineralogy and
particle size of the concentrate.

Approximately 75 per cent of the total consump-

tion of bentonite in 1973 was used in pelletizing iron-
ore concentrates. Iron ore companies in Canada in 1974
reported a similar volume consumption of bentonite
compared with 1973.

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.

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

Table 1. Canada, bentonite imports and consumption, 1973-74

1973 1974p
(short tons) ® (short tons) (63)
Imports
Bentonite
United States 204,891 3,084,000 245904 3,535,000
Greece 21,280 23,000 44,587 594,000
Total 226,171 3,318,000 290,491 3,947,000
Activated clays and earths
Greece 152,908 1,492,000 69,409 1,058,000
United States 24,040 2,385,000 20,404 2,491,000
France 2,122 815,000 152 71,000
Other countries 10 4,000 23 11,000
Total 179,080 4,696,000 89,988 3,631,000
Fuller’s earth
United States 13,569 201,000 9,486 289,000
19717 1972r 1973p

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)

223,741 209,274 263,408
1416 11,022 13,571
40,794 42,625 46,058
536 25 326

828 732 622

472 286 585

93 179 2,430
10,663 12,579 11,046
278,543 276,722 338,046

Source: Statistics Canada.

! Does not include activated clays and earths. Breakdown by Mineral Development Sector. 2 Explosives, frits and enamels,
refractory brick and cements, ceramic products, petroleum refining and refining vegetable oils and other miscellaneous minor uses.

P Preliminary; ' Revised.
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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, comestics, 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. Swelling bentonites used in these various
industries make up a major share of the total
(bentonite, activated clays and earth, and fuller’s
earth) applications for high montmorillonite-type clay
materials. They represented more than 96 per cent of
the total product in the 1973 consumption values.

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 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 concentrate
pelletizing as more of these plants have been construc-
ted. 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; approximately 40 to 45 thousand
tons are used annually in Canada. Relatively minor
quantities of activated clays and fuller’s earth are
imported mainly from the United States, and some
activated bentonite from Manitoba is exported to the
United States.

Bentonite production in the United States is
centred on extensive deposits in Wyoming where the

Table 2. Canada, bentonite imports' and
consumption?, 1965-74

Imports Consumption’”

(short tons) €3] (short tons)

1965 192,170 2,310,566 136,257
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 8,215,000 338,046
1974 389,965 7,867,000 .

Sources: Statistics Canada and Mineral Development Sector.
! Includes bentonite, fuller’s earth and activated clays and
earths. ? Includes only bentonite and fuller’s earth.

’ Revised; 7 Preliminary;, .. Not available.

1974 Bentonite

name was derived from the Cretaceous Fort Benton
Formation. These Cretaceous deposits are the world’s
outstanding swelling bentonite occurrences, and the
specifications and standards for bentonite used in
industry are based on these high-quality clays. Al-
though there are numerous 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 distances that transportation
costs commonly exceed the value of the product at the
mine, in some cases by several times. Canada is the
main importer from the United States, but some
bentonite is shipped to Australia and western Europe.
Non-swelling bentonite, fuller’s earth, and bleaching
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 from the
United States. The slowdown in import growth since
1970 is attributed to more stabilized consumption
patterns resulting from the completion of new pellet
plants. The 6-million-ton-a-year iron ore pellet plant
that came into production in 1973 at Sept-Iles, Quebec,
increased consumption in 1974 compared with 1973
and should attain maximum consumption in two to
three years. Sidbec-Dosco Limited at Port Cartier, P.Q.
has a projected 6-million-ton-a-year plant development
at its Fire Lake property. The mine and concentrator
located at Gagnon, P.Q. should reach maximum
capacity output by 1978. It is anticipated that such new
developments will increase bentonite consumption by
more than 40 per cent in the next three years. No
changes in production and consumption in industries
other than in ore pelletizing are foreseen.

Prices

United States bentonite prices quoted in Oil, Paint
and Drug Reporter, December 23, 1974.

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 1b .1688
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Tariffs

Canada Most
British Favoured
Item No. Preferential Nation General
29500-1 Clays, not further manufactured
than ground free free free
92803-2 Activated clay 10% 15% 25%
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 beneficiated 25
521.54  Wholly or partly beneficiated 50
(¢ per Ib)

521.87  Clays, artificially activated 0.05

with acid or other material +6% 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 (1975), TC Publication 706.
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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 during 1974 were the lead
~zinc—-copper ores mined in New Brunswick and the
lead-zinc ores mined in southeastern British Co-
lumbia. Smaller amounts were recovered from ores
mined in Ontario and Quebec. Bismuth is also recov-
ered from the flue dusts at the copper smelter of
Gaspé Copper Mines Limited in Quebec.

Bismuth production in Canada, based on bismuth
recovered from domestic ores and concentrates, plus
the bismuth content of bullion and concentrates ex-
ported totalled 244,726 pounds valued at $2,006,263.
The figures are substantially higher than those for
1973. The increase is partly attributable to incomplete
statistics from 1973 and to increased production in
British Columbia and New Brunswick.

In 1974, world production of bismuth as estimated
by the United States Bureau of Mines, excluding
United States production was about 8.9 million
pounds, a decrease of 3.7 per cent from the 9.2 million
pounds produced in 1973. Japan was the leading pro-
ducer with an output of 1.8 million pounds followed
by Peru, Bolivia and Mexico. The United States which
is a substantial producer from its own and imported
ores, does not publish production statistics but usually
ranks among the top six producing countries (a range
of 0.5-1.8 million pounds). About half of its produc-
tion is derived from imported materials with Canada
supplying about 35 per cent of the imports.

The strong demand evident in 1973 continued
through the first half of 1974 but declined rapidly in
the second half as the world economy slid into a re-
cession. This demand slump late in the year lead to in-
creased inventories and forced a downward adjust-
ment in prices.

In the United States, consumption was down 21
per cent from 1973 with pharmaceuticals showing the
largest drop, 25 per cent. Imports declined 29 per cent
with strong demand in Europe and substitution being
important causal factors. The General Services Ad-
ministration sold 57 pounds from the government
stockpile 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 in the United

States is expected to increase in 1975 as The Anaconda
Company’s Victoria Mine in Nevada reaches full pro-
duction. This is a copper mine from which will be pro-
duced a concentrate containing an estimated 0.07 per
cent bismuth. If the mine operates at capacity, an ad-
ditional 400,000 pounds of bismuth would be available
to the U.S. market annualily.

Production of bismuth in 1974 in Japan declined
about 10.4 per cent from the 1973 level. Japan derives
most of its metal production from foreign material
and particularly copper concentrates imported from
Australia, but with the opening of the Tennant Creek
copper smelter of Peko-Wallsend Ltd., this source was
reduced in 1974 and will cease in 1975. The long term
outlook for Japan is one of decreasing production un-
less bismuth rich materials are imported from
elsewhere.

In Australia, Peko-Wallsend Ltd., with potential to
be the world’s largest producer of bismuth from its
new copper smelter and bismuth recovery plant near
Tennant Creek, Northern Territory experienced start-
up problems and delivery problems caused by flooding
in 1974 in Central Australia. The plant has a capacity
to recover about 1,300 tons of bismuth annually as
crude bullion. The copper mining and smelting oper-
ations were closed and put on a care and maintenance
basis early in January 1975 because of low copper
prices and high operating costs. It is expected to re-
open in 1977 if copper prices have sufficiently
recovered.

Peko-Wallsend’s major bismuth source is the Juno
mine, with the Warrego, Peko, Orlando and Gecko
mines supplying lesser amounts. Reserves for the five
mines were approximately 7.3 million tons at the end
of 1974. The Juno mine has the richest bismuth ore
but only has reserves for about one more year of pro-
duction. A joint company was formed by Peko-Wall-
send and Mining & Chemical Products Ltd., United
Kingdom, to market bismuth produced by Peko’s Aus-
tralian operations. The marketing arrangement does
not apply to Australia, New Zealand, Japan and the
People’s Republic of China.

Bolivia, traditionally a major supplier of bismuth,
produced 1.45 million pounds in 1974. The bismuth
smelter at Telamayu, owned by Corporacion Minera
de Bolivia (Comibol), produced crude bismuth metal
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which is sent to Europe for refining. Comibol con-
tracted with Sidech S.A. of Belgium to construct a re-
finery at Telamayu to raise the bismuth content of its
product from 20 per cent to 99.9 per cent bismuth.
The expected completion date is May 1975. Until the
refinery is complete, the entire output at Telamayu
will continue to be treated by Sidech’s plant in Bel-
gium. The country’s major bismuth deposits are
located at the Tasna mines, Baracoles in the North
Group, and Esmoraca.

Outlook

The outlook for 1975 is bleak; stocks are likely to in-
crease, prices weaken, and demand remain slack at
least for the first half of the year. Bismuth demand is
unlikely to pick up until the major industrial countries
experience an economic turn-around. In particular,
bismuth production will not pick up until there is an
improvement in the copper and lead demand and
some forecasts suggest that a turnaround may not take
place until 1976. Production in Japan and Australia
will certainly be lower in 1975 than in 1974; none-
theless new bismuth sources in Australia and the
United States and increased production from Canada
will ensure adequate quantities until at least 1980.

Domestic Sources

New Brunswick. The Smelting Division of Brunswick
Mining and Smelting Corporation Limited produces
bismuth metal at its plant at Belledune, about 25 miles

northwest of Bathurst, New Brunswick. In 1974, pro-
duction amounted to 53,317 pounds of bismuth con-
tained in a semirefined bismuth~lead alloy compared
with 30,620 pounds of refined bismuth grading 99.9
per cent or better in 1973. The Kroll-Betterton process
is used to treat the desilverized lead bullion and pro-
duce a bismuth-lead-calcium-magnesium dross.
The dross is then pyrometallurgically refined with
chlorine to produce bismuth metal or alloy.

Nigadoo River Mines Limited reopened its lead
~zinc—copper-silver mine near Bathurst in January
1974. Substantial amounts of bismuth contained in the
lead concentrate produced were recovered by the cus-
tom smelter receiving the concentrates.

Brunswick Tin Mines Limited, a subsidiary of the
Sullivan Mining Group Ltd., continued metallurgical
testing on ores from its Mount Pleasant property,
about 40 miles north of St-Andrews in Charlotte
County, New Brunswick. Ore reserves are estimated
at 12.6 million tons in the North Zone and 30 million
tons in the Fire Tower Zone grading 0.2 per cent tung-
sten, 0.08 per cent bismuth, 0.08 per cent molyb-
denum, about 5 per cent flourite, 1.0 oz. a ton indium
and minor amounts of copper, lead, zinc and tin. Bulk
samples for metallurgical testing were sent to the De-
partment of Energy, Mines and Resources in 1974.
The tests should be completed by the falt of 1975. Pre-
liminary results are encouraging for the recovery of
bismuth through a process involving gravity sepa-
ration, flotation and leaching. If the property is

Table 1. Canada, bismuth production and consumption, 1973-74

1973 19741
(b) ® (Ib) ®
Production, all forms!
Ontario 4,077 20,059 16,169 132,553
New Brunswick 62,622 308,100 153,530 1,258,639
British Columbia 2,851 14,027 74,320 609,275
Quebec 1,134 5,579 707 5,796
Total 70,6843 347,765 244,726 2,006,263
Consumption, refined metal
(available data)
Fusible alloys and solders 4,821 4,836
Other uses? 52,031 59,711
Total 56,852 64,547

Source: Statistics Canada.

1 Refined bismuth metal from Canadian ores, plus recoverable bismuth content of bullion and concentrates exported. 2 In-
cludes bismuth metal used in manufacture of pharmaceuticals and fine chemicals, other alloys and malleable iron. 3 Statistical

coverage in 1973 was incomplete.
" Revised.
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Table 2. Canada, bismuth production,
exports and consumption, 1965-74

Production
all forms! Exports2  Consumption3
(pounds)

1965 428,759 48,300
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
19747 244,726 64,547

Source: Statistics Canada.

1 Refined bismuth metal from Canadian ores, plus recov-
erable bismuth content of bullion and concentrates exported.
2 Refined and semirefined bismuth metal. 3 Refined bismuth

1974 Bismuth

brought into production at a proposed m.illing rate of
1,500 tons a day, annual bismuth production would be
in the order of 400,000 to 500,000 pounds.

British Columbia. Cominco Ltd., remained the only
producer of bismuth metal in British Columbia, deriv-
ing most of its output from lead concentrates pro-
duced 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 bis-
muth. Bismuth is recovered as 99.99 + per cent metal
from the treatment of residues resulting from the elec-
trolytic refining of the lead builion. Bismuth for use in
research and in the electronics industry is further pro-
cessed at the company’s nearby high-purity plant to
give it a purity of up to 99.9999 per cent. Production in
1974 totalled 220,000 pounds compared with 124,000
pounds in 1973.

Uses
A major use of bismuth is in pharmaceuticals, cos-
metics and industrial and laboratory chemicals includ-

metal reported by consumers. 4Incomplete statistical ing catalytic compounds. Various bismuth compounds,
coverage. ) salts and mixtures are used in pharmaceuticals for in-
Revised; .. Not available.

digestion remedies, antacids, burn and wound dress-
ings. Insoluble salts of bismuth are given to patients
before X-ray examination of the digestive tract. Cos-
metics containing bismuth oxychloride, which imparts
a “pearlescent” glow to eye shadow, lipstick, nail pol-

Table 3. Estimated world production of bismuth, 1972-74

1972 1973 1974¢
(pounds)

Japan (metal) 1,974,000 2,010,000¢ 1,800,000
Peru 1,492,000 1,658,000 1,700,000
Bolivia 1,393,000 1,400,000¢ 1,450,000
Mexico 1,387,000 1,400,000 1,400,000
Australia 796,000 815,000 1,200,000

People’s Republic of China (in ore) 550,000 550,000 ..
Republic of Korea (metal) 212,000 210,000¢ 200,000
France (metal) 148,000 155,000¢ 155,000

Romania (in ores) 180,000¢ 180,000¢ ..
U.S.S.R. (metal) 120,000¢ 120,000€ 120,000
Canada 275,000 157,000¢ 245,000
Other countries 292,000 566,000 625,000
Totall 8,819,000 9,221,000 8,895,000

Sources: Statistics Canada for Canada; for remaining countries, U.S. Bureau of Mines, Minerals Yearbook Preprint 1973 and U.S.
Commodity Data Summaries, January 1975.

1 Total 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.

P Preliminary, € Estimated; .. Not available.
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ish and powders, comprise one of the larger end-use
markets of bismuth, but consumption in this market
depends on changing fashion trends and is declining.

Another important outlet for the metal is fusible
or low-melting-point alloys for fire-protection devices,
electrical fuses, fusible plugs and solders. Many of
these alloys contain 50 per cent or more bismuth with
the chief additive metals being cadmium, lead and tin.
In safety applications, the dependability of the melting
temperatures of the various bismuth alloy com-
positions 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. Type
metal contains bismuth because of the expanding
property of bismuth alloys. 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, mal-
leable irons and steel alloys and, with indium, forms a
low-melting alloy used in the ophthalmic industry for
holding lenses. The United States Atomic Energy
Commission uses bismuth in many nuclear research
applications because of the metal’s low thermal neu-
tron absorption rate.

Table 4. United States consumption of
bismuth by principal uses.

1973 19747
(pounds)
Fusible alloys 932,630 748,604
Other alloys 15,206 21,417
Pharmaceuticals! 1,117,644 838,134
Experimental uses 21 305
Metallurgical additives 830,928 668,932
Other uses 9,790 6,586
Total 2,906,219 2,283,978

Source: Mineral Industry Surveys, United States Department of
the Interior, Bureau of Mines, “Bismuth in the First Quarter
1975.”

! Includes industrial and laboratory chemicais.

P Preliminary; € Estimated.
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Prices

The Canadian price for bismuth, as quoted by Com-
inco Ltd., for bars 99.99 per cent pure, in lots of one
ton or more was $6.50 a pound until February 5 when
it was increased to $7.00 a pound. On April 8 the price
was increased to $9.00 and it was increased again on
June 18 to $12.00 a pound. This price was in effect for
the rest of the year. The United States’ prices, in ton
lots, as published in Metals Week, was U.S. $6.50 in
January and rose steadily to a level of $9.00 a pound
on April 4. A split price of $9.00 to $12.00 was in ef-
fect for part of June and all of July until all producers
aligned at $9.00 on August 1. This price held for the
rest of the year. Dealer prices in the United States
were more volatile, opening the year around $7.00 a
pound, increasing to a high of $20.50 in May and then
declining to the $6.00 level in December.

Prices
Canada

Canadian bismuth prices in Canadian currency, as
quoted by Cominco Ltd. in 1974:

Bismuth metal-99.99% pure, per Ib.
Lots of 1 ton or more

January 1-February 5 $6.50

February 6-April 7 7.00

April 8-June 17 9.00

June 18 12.00
Lots less than 1 ton

January 1-February § $6.75

February 6~ 7.25

Not recorded after February 6.

United States

United States bismuth prices in U.S. currency, as
quoted in Metals Week in 1974;

Bismuth Metal, per Ib.
Ton lots

January 1-January 31 6.50
February 1-February 6 6.50-7.00
February 7-February 11 7.00-7.25
February 12-April 3 7.00-9.00
April 4=June 16 9.00

June 17-July 31 9.00-12.00
August 1-December 31 9.00



1974 Bismuth

Tariffs
Canada
Most
British Favoured

Item No. Preferential Nation General
33100-1 Bismuth ores and concentrates free free free
35106-1 Bismuth metal, not including alloys,

in lumps, powders, ingots or blocks free free 25%

United States

Item No.
601.66  Bismuth ores and concentrates free
632.10  Bismuth metal, unwrought; waste and scrap,

bismuth alloys free
632.64  Containing by weight not less than 30% lead free

1972

632.66  Other 9
633.00  Bismuth metal, wrought

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 (1975), TC Publication 706.
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Cadmium

G.S. BARRY

Cadmium occurs in nature predominantly as a sul-
phide, greenockite, associated with zinc sulphide ores,
especially sphalerite, the common zinc ore mineral.
This association with zinc minerals continues during
processing and cadmium is recovered as a byproduct of
zinc refining. Canadian zinc ores contain up to 0.07 per
cent cadmium and zinc concentrates contain up to 0.7
per cent cadmium. Most of the world’s cadmium
production is from zinc concentrates that grade 0.1 to
0.3 per cent cadmium.

Canadian mine production in 1974, as reported by
Statistics Canada, was 3,917,000 pounds, a smali
decrease from 1973. This amount represents the
metallic cadmium recovered at domestic smelters from
Canadian ores, plus the recoverable cadmium content
of ores and concentrates exported.

Cadmium is recovered at electrolytic zinc plants as
a precipitate or oxide sponge produced during the
purification of the zinc electrolyte. In Canadian plants,
the metal is then recovered either by the electrolytic
process, where cadmium is redissolved in sulphuric
acid and plated out in electrolytic cells, or by a
purification process in which residues are releached
and reprecipitated and the resulting sponge is briquet-
ted, melted in an electric furnace, dezinced and cast. At
zinc primary distillation plants, cadmium is reduced
and vapourized with zinc in a retort or furnace. The
vapour is condensed and cadmium (B.P.*776°C) is
separated from zinc (B.P. 905°C) by fractional
redistillation.

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 Electro-
lytic Zinc Limited (CEZ) at Valleyfield, Quebec; and at
Ecstall Mining Limited’s new plant near Timmins. In
1974, metallic cadmium produced in Canada totalled
2,541,270 pounds, compared with 3,085,219 pounds in
1973.

For the second consecutive year Japan was the
world’s leading producer of cadmium metal with a
smelter output of 3,399 tons from primary and
secondary sources; the former world leader, the United
States, recorded a production of 3,301 tons. West
Germany, Canada and Belgium are the next-largest
producers. Normally, Canada produces more than the

* Boiling point.

two other countries, but prolonged strikes in 1974
accounted for the lower output.

Canadian exports of refined cadmium totalled
1,987,149 pounds, compared with the all-time record of
3,085,219 pounds in 1973. The United States and
Britain remained Canada’s largest customers, receiving
almost 99 per cent of Canada’s exports.

The available data indicates that Canadian con-
sumption continues to decline moderately. It is
estimated to have been 105,548 pounds in 1974, down
from 120,958 pounds in 1973. Apparent consumption
in the United States was 12,100,000 pounds, a decrease
of 3.5 per cent over that of 1973. Cadmium consump-
tion can only be estimated roughly, since there is no
way to check consumers’ inventory changes, and these
are known to fluctuate widely.

World demand was strong in the first half of 1974
while production continued to lag below demand.
Declining cadmium production was compensated for
by an increased flow of cadmium from producer and
consumer stocks and U.S. Government stockpile
releases. The latter disposal increased substantially
from 397 tons in 1973 to 1,007 tons in 1974. However,
demand decreased so rapidly in the last quarter of the
year that by the end of 1974 producer’s stocks of metal
increased to 2.8 million pounds, substantially above
stock levels at the beginning of the year (1.8 million
pounds).

In North America, the producer price for cadmium
remained unchanged from March 15, 1973 to March
31, 1974 at $3.75 per pound, with users paying $3.90 to
$4.25 per pound to distributors and secondary dealeis.
Effective May I, National Zinc Company Inc. raised its
price for cadmium to $4.30 per pound, and on May 8
three other cadmium producers raised prices to $4.25
per pound. Cadmium was quoted unchanged in the
range of $4.25 to $4.30 per pound until December 19,
1974, when all U.S. producers quoted at a single price of
$4.25 per pound. This price remained unchanged at the
end of the year. Dealers’ prices remained within range
of producers’ prices to September, but experienced
wide price fluctuations between $2.15 and $4.00 per
pound in the last quarter of 1974.

Canadian production
Canadian mines listed in Table 4, and some minor



producers not included in the list, produced approxi-
mately 8.3 million pounds of cadmium contained in
concentrates. Between 70 and 90 per cent of this
amount was recovered domestically and in smelters
around the world. The stated amount of about 8.3
million tons is almost double that reported by Statistics
Canada. This difference stems from the fact that many
mining companies are not paid for their cadmium in
concentrates and thus did not report it. Additional

information is given in the following review by
provinces:

Newfoundland: The Buchans unit of American Smelt-
ing and Refining Company (ASARCO) remains the
only producer in Newfoundland. Production returned
to normal levels after major losses in 1973 on account
of a strike.

Table 1. Cadmium production, exports and consumption 1973-74

1973 1974r
(pounds) ® (pounds) ®
Production
All forms!
Ontario 2,764,697 10,063,497 2,770,000 10,984,000
British Columbia 810,779 2,951,236 488,000 1,934,000
Quebec 270,518 984,686 277,000 1,097,000
Newfoundland 52,498 191,093 130,000 515,000
Manitoba 205,204 746,943 124,000 490,000
New Brunswick — — 54,000 215,000
Northwest Territories 16,800 61,152 40,000 158,000
Saskatchewan 63,538 231,278 34,000 134,000
Yukon 12,560 45,718 — —
Total 4,196,594 15,275,603 3,917,000 15,527,000
Refined? 3,085,219 2,541,270
Exports
Cadmium metal
United States 2,004,985 6,491,000 1,416,158 5,197,000
United Kingdom 1,222,900 3,418,000 546,480 2,187,000
Italy — —_ 22,000 83,000
India — — 2,500 10,000
Japan 4 ... 11 A
Netherlands 30,865 101,000 — —
Republic of South Africa 2,224 7,000 — —
Venezuela 440 2,000 —_ —
Other countries 103 1,000 — —
Total 3,261,521 10,020,000 1,987,149 7,477,000
Consumption (Cadmium Metal)?
Plating 87,651 75,837
Solders 8,258 2,420
Other products? 25,049 27,791
Total 120,958 105,548

Source: Statistics Canada.

! Production of refined cadmium from domestic ores, plus recoverable cadmium content of ores and concentrates

exported. 2 Refined metal from all sources and cadmium sponge. 3 Available data reported by consumers.

chemicals, pigments, and alloys, other than solder.
P Preliminary; — Nil; ... Less than one thousand dollars.
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New Brunswick: Brunswick Mining and Smelting
Corporation Limited, which operates two mines near
Bathurst, no longer produces cadmium at its smelter at
Belledune. All its zinc concentrates are now exported
for treatment at foreign smelters. The three mines in
New Brunswick accounted for a total of 883,783 pounds
of contained cadmium, of which a large portion will be

Table 2. (concl’d)

1974 Cadmium

recovered abroad but not paid for.

Table 2. Canada,
exports and consumption, 1928-74

cadmium production,

Production Exports
Con-
All Cadmium  sump-
Forms! Refined?  Metal tion®
(pounds)

1928 491,894
1929 773,976
1930 456,582
1931 323,139
1932 65,425
1933 246,041
1934 293,611 ..
1935 580,530 470,000
1936 785,916 724,000
1937 745,207 .. 566,000
1938 699,138 700,000 466,000
1939 939,691 940,000 1,050,000 ..
1940 908,127 908,000 798,000 154,000
1941 1,251,291 1,252,000 910,000 298,000
1942 1,148,963 1,148,000 800,000 414,000
1943 786,611 786,000 572,215 336,000
1944 526,970 527,000 383,324 216,000
1945 646,064 638,000 350,744 174,000
1946 802,648 802,000 573,368 192,000
1947 718,534 718,000 622,891 150,000
1948 766,090 766,090 596,098 185,000
1949 846,541 846,541 633,607 222,000
1950 848,406 834,218 676,005 231,000
1951 1,326,920 1,266,000 824,850 290,000
1952 948,587 819,822 620,344 232,500
1953 1,118,285 977,226 969,563 239,250
1954 1,086,780 1,058,624 776,391 197,690
1955 1,919,081 1,714,965 1,562,337 220,890
1956 2,339,421 1,932,887 1,922,685 206,420
1957 2,368,130 2,018,000 1,941,680 177000
1958 1,756,050 1,634,000 1,263,617 170,000
1959 2,160,363 2,528,000 1,979,638 226,000
1960 2,357,497 2,238,000 2,056,333 190,000
1961 1,357,874 2,234,000 1901962 171,000
1962 2,604,973 2435000 2,340,289 232,000
1963 2,475,485 2,354,000 1,939,110 209,000
1964 2,772,984 2,220,000 1,623,679 178,000

Production Exports

Con-
All Cadmium  sump-

Forms' Refined®?  Metal tion®
1965 1,755,925 1,790,488 1,364,645 172,000
1966 3,236,862 2,217,322 2012323 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 2,123955 1,686,573 132,136
1970 4,307,953 1,844,706 1,549,035 124959
1971 4,063,805 1,568,787 1,438,789 117,395
1972 4267987 2,251,094 2261,621 123,395
1973 4,196,594 3,085,219 3,261,521 120958
19747 3917000 2,541,270 1987,149 105,548

Source: Statistics Canada.

! Production of refined cadmium from domestic ores, plus
cadmium content of ores and concentrates export-
ed. %Refined cadmium from all sources, including that
obtained from imported lead and zinc concentrates; includes
cadmium in sponge. ® As reported by consumers.

P Preliminary; .. Not available.

Table 3. World smelter production of
cadmium

1973 1974

(short tons)

Japan 3,494 3,399
United States 3714 3301
USS.R. 3,086 3,086
West Germany 1,346 1,476
Canada 1,543 1,271
Belgium 1,410 1,150
Australia 747 837
France 668 709
Italy 438 408
Poland 386 386
Other countries 2,396 2,144

Total 19,228 18,167

Sources: World Bureau of Metal Statistics; for Canada, Statis-
tics Canada.

Note: Data are for production of cadmium as unwrought
metal from domestic and imported materials. Secondary metal
is included where known, but the total in aggregate is less than
one per cent of the world total. 1974 figures from United States
Bureau of Mines, Commodity Data Summaries, January 1975.
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Quebec. Canadian Electrolytic Zinc Limited (CEZ)
produces refined cadmium at its Valleyfield plant. The
bulk of zinc concentrates comes from the Mattagami,
Orchan and Mattabi mines and Geco Mines Limited of
Quebec and Ontario. Most zinc concentrates are low in
cadmium, containing 0.11 to 0.16 per cent, except those
from Geco which contain 0.38 per cent. Production at
the CEZ plant in 1974 was 772,000 pounds, compared
with 598,000 pounds in 1973. Most of the cadmium is
sold as refined metal but small quantities are sold as
sponge cadmium.

Ontario. Ecstall Mining Limited at Timmins, the
largest producer of cadmium in Canada, produced
3,151,000 pounds in zinc concentrates, of which 782,200
pounds was recovered as cadmium metal at its zinc
plant. The cadmium section of the plant began
operation in the fall of 1972. Other zinc-copper mines
in Ontario produce zinc concentrates carrying low-to-
moderate cadmium values, except the Geco mine at
Manitouwadge mentioned above. The South Bay mine
of Selco Mining Corporation Limited also has higher-
than-average cadmium values, at 0.25 per cent in
concentrates. These are shipped for processing in
France.

Manitoba and Saskatchewan. The electrolytic zinc
plant of Hudson Bay Mining and Smelting Co., Limited
at Flin Flon, Manitoba treats zinc concentrates produc-
ed in these two provinces and some imported from the
Northwest Territories. Production at the plant was
298,736 pounds of cadmium in 1974 compared to
306,570 pounds in 1973.

British Columbia. Metallic cadmium amounting to
899,000 pounds was recovered at the metallurgical
works of Cominco Ltd. at Trail. This is less than half of
normal production as losses were incurred due to a
four-month strike. Cominco also treats ores and
concentrates from its subsidiary, Pine Point Mines
Limited, N.W.T. and, on a custom basis, from various
small mining operations in British Columbia and other
provinces. Some of the purchased concentrates from
British Columbia have a very high value in cadmium.
A number of mines also ship concentrates to Japan
where cadmium is recovered.

Yukon Territory. Cyprus Anvil Mining Corporation is
a large producer and exporter of zinc concentrates.
Although these are low in cadmium, a few hundred
thousand pounds of cadmium are still recovered
abroad from them.

Northwest Territories. Pine Point Mines Limited is a
large —and the only — mine producing zinc concen-
trates containing approximately 0.10 to 0.12 per cent
cadmium. About two thirds of these are smelted at
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Trail and the rest is exported. Due to the strike at Trail,
a higher-than-normal proportion of zinc concentrates
was exported during 1974.

Uses

Cadmium is a soft, ductile, silvery-white eleciroposi-
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.
Cadmium is usually preferred to zinc as a coating
because it is more ductile, is slightly more resistant to
common atmospheric corrosion, can be applied more
uniformly in recesses of intricately-shaped parts, and
can be 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
pollution are other factors that recently 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 half the total consumption of
cadmium.

The second-largest use is in the manufacture of
pigments. Cadmium sulphides give yellow-to-orange
colours and cadmium sulphoselenides give pink-to-red
and maroon. Cadmium stearates act as stabilizers in
the production of polyvinyl chioride plastics, and
cadmium 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 accounts 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
containers. Low-cadmium copper (about 1 per cent
cadmium) 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 batteries. These batteries are

(text continued on page 81)
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considerably more expensive than the standard lead-
acid battery, have a longer life and higher peak power
output, are smaller, and are superior in low-tempera-
ture 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

Most electrolytic zinc plants recover between 45 and 75
per cent of the cadmium in zinc concentrates. Usually,
settlement to the mine is based on a standard
deduction of approximately 3 pounds of cadmium per
ton of concentrate (i.e. 0.15 per cent) and payment for
60 per cent of the remaining assayed content.

Canadian producers’ cadmium prices throughout 1974,
as quoted in The Northern Miner, for sticks, bars,
balls, etc. 99.8 per cent pure.

Lots of
2,000 1b Lots under
Effective Date and over 2,000 1b
(3 per Ib) ($ per Ib)
January 1 3.75 395

(Not reported after February 14)

United States producers’ prices throughout 1973, as
quoted in the Engineering Mining Journal.

Effective Date (8 per Ib)

375
4.25-4.30

January 1
May 7

Tariffs

Canada

Item No.

32900-1
31502-1

Cadmium in ores and concentrates
Cadmium metal, not including alloys in
lumps, powders, ingots or blocks

United States
Item No.

601.66  Cadmium in ores and concentrates

632.14  Cadmium metal, unwrought waste and
scrap (duty on waste and scrap suspended
on or before June 30, 1973)

633.00 Cadmium metal, wrought

632.84  Cadmium alloys, unwrought

1974 Cadmium

Outlook

Cadmium is a byproduct of zinc mining and refining,
and the ups-and-downs of cadmium supply, demand
and prices are closely related to general economic
activity and zinc production. The cadmium market is a
relatively minor market and small changes can make a
big difference in prices. Strong demand characterized
the beginning of 1974, but by the end of the year
demand was extremely weak. For 1975 the forecast is
for a decrease in demand of 40 to 50 per cent, with no
sustained recovery before 1977. For the longer-term, it
is possible that potential supply will continue to
outpace demand. Producer prices will be either lowered
drastically or merchant metal will be offered at
considerable discount to producer prices.

According to the U.S. Bureau of Mines, the
increased development of nickel-cadmium batteries
will eventually produce a larger circulating load of
secondary cadmium, but only a small percentage of
total demand can come from this source. The toxic
effects of cadmium in air, acid solutions and water-
borne silt may restrict its use in plating establishments
or as compounds in pigments or stabilizers if stricter
antipollution standards are put into effect. Scavenging
systems for industrial waste waters are available but
small consumers may find the increased cost unaccept-
able. In industralized nations, smelters producing
cadmium byproducts will be enjoined to recover as
high a percentage of cadmium input as is economically
feasible in order to prevent its dispersal into the
environment.

Most
British Favoured
Preferential Nation General
free free free
free free 25%
free
free
9%
9%

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 (1975), TC Publication 706.
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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
reducing agent. It is the fifth most abundant element in
the earth’s crust, but does not occur naturally in its
elemental form. Although calcium occurs chiefly in
limestone, dolomite and sea water, high-calcium lime-
stone deposits 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 only done 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
1974. Production and consumption of calcium amount
to approximately 1,000 tons a year in the noncommu-
nist world.

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

product, magnesium. Other products from the Haley
operation, in addition to magnesium and calcium
metals, include magnesium and calcium alloys and
barium, strontium and thorium metals. To make
calcium, high-purity quicklime (CaO) and commer-
cially pure aluminum 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 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
subsequent refining operations.

Chromasco makes three main grades of calcium:
Grade 1 - chemical standard, 99.9 per cent calcium
with minor amounts of other elements; Grade 2 -
nuclear quality, 99.9 per cent calcium, including a
magnesium content up to a maximum of 0.5 per cent;
Grade 4 — commercial grade (crowns), 98 per cent
calcium, 0.5 to 1.5 per cent magnesium, 1 per cent
nitrogen maximum, 0.35 per cent aluminum maxi-
mum.

Canadian production of calcium in 1974 was a
record 1,018,000 pounds, 56 per cent more than the
651,921 pounds produced in 1973 and 8 per cent
above the previous record 942,682 pounds produced in
1969. Most of our production is exported, 747,500
pounds being sold in foreign markets in 1974, com-
pared with 378,300 pounds in 1973. Exports to the

Table 1. Canada, calcium production and exports, 1973-74

1973 19747
(pounds) ® (pounds) ®

Production (metal)’ 651,921 489,813 1,018,000 897,000
Exports (metal)

United States 131,200 91,000 550,700 465,000

Mexico 117,700 81,000 121,100 99,000

West Germany 95,600 70,000 61,700 64,000

United Kingdom 4,000 8,000 10,000 19,000

Other countries 29,800 43,000 4,000 4,000

Total 378,300 293,000 747,500 651,000

Source: Statistics Canada.

! Shipments of calcium metal and calcium metal used in production of calcium alloys.

7 Preliminary.
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Table 2. Canada, calcium production and
exports, 1965-74

Production’ Exports
(pounds)

1965 159,434 148,300
1966 249,179 242,800
1967 543,692 513,000
1968 468,511 353,700
1969 942,682 724,600
1970 443557 174,100
1971 355,247 152,900
1972 469,378 253,100
1973 651,921 378,300
19747 1,018,000 747,500

Source: Statistics Canada.

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

P Preliminary.

United States totalled 550,700 pounds compared with
131,200 pounds in 1973.

Uses

Metallic calcium is a powerful reducing agent. Accord-
ingly, one of its major applications is in metallurgical
processes for removing oxygen and halogens from
various metals which resist reduction by normal
reductants such as carbon, hydrogen and natural gas.
Among such metals are columbium, tantalum, titan-
ium, thorium, uranium, vanadium and zirconium. As
a purifier, calcium removes residual sulphur, phospho-
rus and oxygen from steel. The major usage of calcium
is to remove bismuth, antimony and arsenic from lead.
Metallic calcium is also used in producing organocal-
cium compounds for special lubricants, corrosion
inhibitors and detergents. In certain types of storage
batteries, a lead alloy containing only 0.1 per cent
calcium exhibits properties superior to an alloy
containing 3 per cent antimony generally used. Substi-
tution in this field could be an important factor in any
future growth in consumption of calcium. Alloys of
calcium and silicon, and of calcium, silicon and mag-
nesium are widely used in the steel industry to control
grain size, inhibit carbide formation, improve ductility
and reduce internal flaws.

Outlook

A shortage of raw materials is almost impossible to
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
longer-term outlook for the metal could improve
somewhat if the growth rate for one of the metal’s
major uses, i.e., in hydraulic cements, should increase.
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The growth rate might also rise if the so-called
“maintenance-free” automotive batteries prove to be
successful from a commercial viewpoint on a large-
scale basis. These permanently (hermetically) sealed
batteries use calcium-lead alloy instead of antimonial-
lead alloy in the battery grids. These new-type batteries
require virtually no maintenance during their normal
battery life. It has been reported that some of them
have been used, without the addition of water or
electrolyte, in automobiles that have travelled a total of
up to 60,000 miles.

Prices

The price of calcium metal crowns increased in August
1974 from 95 cents to $1.24 a pound. This price was
maintained for the remainder of the year. The price of
calcium silicon alloy was 22.75 cents a pound on
January 1, 1974 and was increased in May to 36 cents
with a further increase to 57 cents a pound in July 1974.
According to Metals Week, December 27, 1974, United
States prices were as follows:

(¢ per Ib)
Calcium metal, ton lots, full crowns 95
Calcium alloy, fob shipping point,
freight equalized to nearest main
producer, carload lots:
calcium silicon, 32% calcium 57
Tariffs
Canada
Most
Favoured
Item No. Nation
(% ad val.)
92805-1 Calcium metal 15

United States

On and after January 1

Item No. 1971 1972
(% ad val.)

632.16  Calcium metal, unwrought 9 75

633.00  Calcium metal, wrought 10.5 9

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 (1975), TC Publication 706.



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.
Kiln 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 to 5 per cent by weight, and ground to a fine
powder to 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.

There are three basic types of portland cement
produced and used in Canada - Normal Portland,
High Early Strength Portland and Sulphate-Resisting
Portland —all of which are covered in specifications
under CSA Standard AS-1971 (Canadian Standards
Association). Moderate portland cement and low heat
of hydration portland cement, designed for mass
concrete use such as in dam construction, are manufac-
tured by several companies in Canada and are also
covered in CSA Standard A5 -1971. Masonry cements
produced in Canada should conform to the require-
ments of CSA Standard A8 -1970. 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% by weight) and a
plasticizer. The other products do not necessarily
consist 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
aggregates in proper proportions, acts as a binder,
cementing the materials together as concrete. Concrete
has become a widely used and readily adaptable
building material which can be poured on site in large
engineering construction projects such as dams or can
be used in the form of delicate precast panels or heavy,
prestressed columns and beams in building construc-
tion.

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 and 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 stan-
dards 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 is one that is immediately affected by changes in
the country’s economic climate. In a supply role to a
volatile industry, the cement industry, in turn, must be
capable of adjusting and remaining competitive.

A growing export market for cement in northeast-
ern and southeastern United States has resulted in the
Canadian cement industry being influenced, at least
regionally, by construction activity and intentions in
that country. The current deficiency in productive
capacity in northeastern and midwestern United States
was brought on by plant closures forced 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 for
the modernization of existing plants. During 1974, a
depressed construction industry in the United States
gave temporary and partial relief from the cement
shortage situation which has seen imported cement
accepted from as far away as Norway. However, it is
unlikely that any new or expanded capacity through
the next two or three years wilt do anything but parallel
demand.

In Canada, construction is categorized broadly as
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building construction and engineering construction, represented about 60 per cent of the total value of
and the values of each type give some basis for construction and one element within this general
comparison. Historically, building construction has category — residential construction — has normally ac-

Table 1. Canada, cement production and trade, 1973-74

1973 1974»
(short tons) 3 (short tons) (Y]
Production!
By province
Ontario 4,197,754 85,634,181 4,438,000 90,535,000
Quebec 3,491,777 65,331,147 3,332,000 62,342,000
Alberta 1,033,413 26,259,024 1,016,000 25,810,000
British Columbia 950,772 24,935,624 965,000 24,700,000
Manitoba 647,755 17,015,644 686,000 18,066,000
Saskatchewan 215,224 6,857,036 255,000 8,135,000
Nova Scotia .. 5,576 914 .. 5,912,000
New Brunswick .. 5,203,050 .. 5,672,000
Newfoundland .. 3,748 371 .. 3,539,000
Total 11,125,738 240,560,991 11,308,000 244 711,000
By type
Portland 10,725,212 .. 10,900,912
Masonry? 400,526 .. 407,088 ..
Total 11,125,738 240,560,991 11,308,000 244 711,000
Exports
Portland cement
United States 1,408,385 24,396,000 1,264,446 23,573,000
Other countries 1,203 42,000 1,440 69,000
Total 1,409,588 24,438 000 1,265,886 23,642,000
Cement and concrete basic
products
United States .. 20,893,000 .. 11,726,000
Other countries .. 184,000 .. 191,000
Total .. 21,077,000 .. 11,917,000
Imports
Portland cement, white
United States 22,897 1,049,000 26,463 1,215,000
Japan 2,558 89,000 434 18,000
Belgium and Luxembourg 3,684 126,000 — —
West Germany 35 2.000 — —
Total 29.174 1,266,000 26,897 1,233,000
Cement, nes®
United States 95,153 2,574,000 249,297 7,254,000
United Kingdom 3,216 176,000 607 49,000
West Germany 335 31,000 146 23,000
France — — 64 6,000
Denmark 778 55,000 — —
Total 99.482 2,836,000 250,114 7,332,000
Total cement imports 128,656 4,102,000 277,011 8,565,000

86



Table 1 (concl’d)

1974 Cement

1973 1974p
(short tons) €3] (short tons) ®
Refractory cement and mortars .
United States 2.918,000 3,713,000
United Kingdom 32,000 305,000
Ireland 850,000 195,000
Denmark 20,000 25,000
Austria 4,000 14,000
Other countries 18,000 31,000
Total 3,842,000 4.283.000
Cement and concrete basic
products, nes
United States 569,000 1,302,000
West Germany 19,000 39,000
United Kingdom 4,000 27,000
Mexico 32,000 5,000
France .. 34,000 .. 2,000
Japan — — .. 2,000
Total 658,000 1,377.000
Cement clinker
United States 5,043 125,000 12,284 296,000

Source: Statistics Canada.-

! producers’ shipments, plus quantities used by producers. 2 Includes small amounts of other cements. ? Includes grey portland,
masonry, acid proof, aluminous and other specialty types of cement.

P Preliminary; nes Not elsewhere specified; .. Not available; — Nil.

counted for 30 per cent of total value or one half of the
value of building construction. In terms of current
dollars, construction has been credited with an average
of 17 per cent of our gross national expenditure over
the past ten years. Capital and repair expenditure on
construction in 1974 was $24.2 billion, up 20 per cent
over the 1973 figure of $20 billion. Forecasts indicate
that in 1975 such investment will total $27 billion, an
increase of 13 per cent. The fact that the rate of
increase in construction expenditures is expected to be
lower than in each of the two preceding years is
attributed to an expected 3 per cent decline in
residential construction with 210,000 starts anticipated,
compared with 222,123 starts in 1974. Non-residential
construction is projected to increase by 23 per cent in
1975. Engineering construction will continue strong,
and total construction in place should be no less in 1975
than in 1974 but the value of construction will reflect
inflation of as much as 10 per cent. Problems associated
with the supply of construction materials, of particular
importance during the past two years, will prove of
lesser concern to the industry in 1975 than those
related to both the supply and cost of labour. Labour
disruptions reached record proportions in 1974 with
the loss of 2.4 million man days. Residential building

price indexes rose over 8.0 per cent in 1974, including
6.5 per cent for material and 10.6 per cent for labour. A
14 per cent increase in the non-residential sector was
made up of increases of 18.5 per cent for material and
10.3 per cent for labour.

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.

Markets for cement tend to be regional because
transportation 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,
shipments are made beyond normal distribution
boundaries. Production, therefore, is determined by the
regional construction activity and by interpretation of
construction intentions.

Cement production capacity at the end of 1974 was
about 15.9 million tons a year, excluding the capacity of
three plants which only grind clinker and including
some listed capacity which could be reactivated or
maintained only at considerable expense. Capacity
increases during 1974 were limited to new grinding
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mills at Lake Ontario Cement Limiteds Picton,
Ontario plant. A new kiln installation at the St
Constant plant of Canada Cement Lafarge Ltd.,
scheduled for completion during 1974, was delayed by
labour disruptions; it was expected to be operative
early in 1975. The industry’s projected net increase in
capacity totals 2,692,000 tons a year of which 1,880,000
tons a year is scheduled for addition in 1975. See Table
8. Theoretical capacity utilization in 1974 was just over
71 per cent.

Table 2. Canada, cement production, trade
and consumption, 1965-74 »

Apparent
Consump-
Production! Exports? Imports?  tion3
(short tons)

1965 8,427,702 334887 37619 8,130,434
1966 8,930,552 407,395 50,615 8,573,772
1967 7994954 328018 44,118 7711054
1968 8,165805 366,506 51,500  7.850,799
1969 8,250,032 634208 53,396 7,669,220
1970 7945915 566,521 97,191 7,476,585
1971 9075915 887,846 55874 8243943
1972 10,038,617 1,299,3297 433727 8,782,660"
1973 11,125,738 1,409,588 128,656 9,844 806
19747 11,308,000 1265886 277011 10,319,125

Source: Statistics Canada.

Producers’ shipments plus quantities used by produ-
cers. “ Does not include cement clinker. 3 Production plus
imports less exports.

P Preliminary; Revised.

Canadian industry and developments

Atlantic region. There are three cement manufacturing
plants in the Atlantic provinces serving the markets in
the immediate area by road, rail and water transporta-
tion routes. The plants represent 5.6 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, Newfoundiand,
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 The Flintkote
Company of Canada 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 provincial markets. Production depends
directly on construction activity.

During 1974 Lehigh Portland Cement Company,
Allentown, Pennsylvania, in joint agreement with
British Newfoundland Exploration Limited (Brinex)
assessed the raw materials available in the Port au Port
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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 needed in
order to support a plant of such capability. 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. :

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 of 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. During 1974, Nova Scotia cement
production showed an increase of about 5 per cent over
1973. Canada Cement recently announced plans to
double the capacity of its Brookfield plant.

Canada Cement Lafarge Ltd. also operates a
cement manufacturing plant at Havelock, New Bruns-
wick. This plant, built in 1951 and expanded in 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 equip-
ment and with the addition of larger storage facilities.
Shipments in 1974 were up about 12 per cent over 1973.

Quebec. In the Province of Quebec, five companies
operate a total of seven cement manufacturing plants.
Regionally, the companies producing cement in Que-
bec compete for the construction markets in the
Montreal and Quebec City areas as well as for 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 will add to construction activity in Montreal,

_and construction of the Ste-Scholastique airport project

continues. Major export markets developed in the
United States over the past few years for both cement
and cement clinker accepted less product in 1974
because of the downturn in construction in that
country. Cement production in Quebec decreased by
about 3 per cent 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 to water transportation, and ships to
distribution warehouses in the Atlantic provinces and
in areas bordering the Great Lakes as well as to local
consumers. The plant capacity, 1.4 million tons a year,
is second only to that of St. Lawrence Cement
Company’s Clarkson, Ontario plant, which has a
capacity of 1.75 million tons a year. The Montreal plant
is scheduled to undergo major rehabilitation by 1976
with the replacement of seven kilns by two more
modern ones with preheater units and with conversion
to the dry process. Effective capacity at completion of
the project will be 500,000 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 difficul-
ties delayed completion of the additional kiln and
ancillary equipment until 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 is on the site where cement was first
produced in Canada. From this location, areas of the
Ottawa Valley are served. The Quebec government has
indicated it will expropriate this property over the next
ten years.

Miron Company Ltd., with the second largest
cement-producing capacity in the Montreal area,
operates a dry-process plant at St-Michel. The com-
pany also supplies concrete and other building mate-
rials to the construction industry and maintains a
contracting division. During 1973, Genstar Limited of
Montreal negotiated to acquire the majority of Miron
shares. Genstar through its cement division, operates
Inland Cement Industries Limited in Winnipeg, Re-
gina and Edmonton, and Ocean Cement Limited in
Bamberton, B.C.

St. Lawrence Cement Company has a plant at
Villeneuve, near Quebec 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 by truck and rail. Finished products
include normal portland cement, medium heat of
hydration cement, high early strength cement, low heat
of hydration cement and masonry cement. Shipments
are made in bulk or in bags by truck and by rail.

Independent Cement Inc. began construction of its
cement-manufacturing plant at Joliette, Quebec in
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 to plant capacity, started up in 1970. In 1972, a
fourth kiln of similar design was installed. This
company has pursued an aggressive sales campaign
and has captured a major share of the Montreal area
markets.

Ciment Quebec Inc. was established in 1952 at St-
Basile, 40 miles west of Quebec City, as a single-kiln
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operation. Two additional kilns were installed to 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 exporting to the United States. One other
company 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
continued growth, The Ontario cement producers
represent 37.2 per cent of total production capacity in a
region occupied by about 36 per cent of the total
Canadian population. The industry operated at about
76 per cent of capacity in 1974. Steady growth is
indicated by heavy investment in additional capacity
during 1974 as well as by announced intentions by
producers to increase their capacities during the next
few years.

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 be made to Great Lakes and St. Lawrence
Seaway ports. Shipments, also made by truck and by
rail to domestic markets, were at an all-time high in
1974. The company is undergoing a plant expansion to
meet the expected growth in demand for cement and
concrete products. Late in the year the company
announced it contracted to supply clinker to a Martin
Marietta Corp. cement plant in Michigan beginning in
1976.

The Belleville plant of Canada Cement Lafarge
Ltd., 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.

Canada Cement Lafarge operates a plant at
Woodstock, 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 limestone quarry is of a quality that can be utilized
in manufacturing masonry cement, high early strength
cement and normal portland cement.

St. Lawrence Cement Company constructed its
Clarkson, Ontario plant in 1957 and, with the expan-
sion 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 conveyed by boat from
Ogden Point, 100 miles east of Toronto on the north
shore of Lake Ontario. A mile-long, overhead, covered
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Table 3. Cement plants — approximate annual capacities, end of 1974

Company Plant Location Process Capacity
Atlantic region
1. North Star Cement Limited Corner Brook, Newfoundland dry 175,000
2. Canada Cement Lafarge Ltd. Brookfield, N.S. dry 262,000!
3. Canada Cement Lafarge Ltd. Havelock, N.B. dry 450,000
Total Atlantic region 887,000
Quebec
4. Canada Cement Lafarge Ltd. Montreal wet 1,400,0002
5. Canada Cement Lafarge Ltd. Hull wet 210,000
6. Canada Cement Lafarge Ltd. St-Constant dry 525,000%
7. Ciment Quebec Inc. St-Basile wet 380,000
8. Independent Cement Inc. Joliette dry 875,000
9. Miron Company Ltd. St-Michel dry 1,050,000
10. St. Lawrence Cement Company Villeneuve wet 787,500
Total Quebec region 5,227,500
Ontario
11. Canada Cement Lafarge Ltd. Woodstock wet 595,000
12. Canada Cement Lafarge Lid. Bath dry 1,100,000
13. Lake Ontario Cement Limited Picton dry 1,025,000%
14. Medusa Products Company of
Canada, Limited Paris grinding
only
15. St. Lawrence Cement Company Clarkson wet/dry 1,750,000
16. St. Marys Cement Limited St. Marys wet 743,000°
17. St. Marys Cement Limited Bowmanville wet 700,000
Total Ontario region 5,913,000
Manitoba
18. Canada Cement Lafarge Ltd. Fort Whyte wet 630,000
19. Inland Cement Industries Limited Winnipeg wet 350,000
Saskatchewan
20. Canada Cement Lafarge Ltd. Floral grinding
only
21. Inland Cement Industries Limited Regina dry 227,500
Alberta
22. Canada Cement Lafarge Ltd. Exshaw wet 543,000*
23. Canada Cement Lafarge Ltd. Edmonton grinding
only
24. Inland Cement Industries Limited Edmonton wet 577,500
Total Prairie region 2,328,000
British Columbia
25. Canada Cement Lafarge Ltd. Lulu Island wet 612,500
26. Canada Cement Lafarge Ltd. Kamloops dry 210,000
27. Ocean Construction Supplies Limited Bamberton wet 700,000
28. Ocean Construction Supplies Limited dry 750,0008
Haida Cement Company, Limited New Westminster dry 330!0QQ‘_‘_M
Total British Columbia region 1,522,500
Total capacity (58 kilns) 15,878,000

Source: Published data and company communication.

! Capacity to be doubled. 2 Undergoing rehabilitation, scheduled for completion 1976, * Capacity increase scheduled for 1974
delayed 10 1975. # Capacity increase scheduled for 1975. ® Capacity increase scheduled for 1976. © Not included in totals,

under construction, or planned.
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conveyor is used to transport stone from the lake
carriers to the plant. Gypsum is trucked from
producers 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 export-
ed to United States points. The company sold its assets
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 construct-
ed 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
700,000 tons a year. The plant is favourably situated to
ship product via truck and rail to 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 La-
farge Ltd. 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 14.7 per cent of Canadian
cement-producing capacity exclusive of the grinding
plants and during 1974 produced well over 80 per cent
of that capacity.

Canada Cement Lafarge Ltd. operates a 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, gypsum from Silver
Plains, silica from Beausejour and clay from Fort
Whyte. Products include portland cement, sulphate-
resisting cement, oil well cement and masonry cement
for a market area extending from the United States
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Table 4. Canada, cement plants, kilns,
production and capacity, 1970-74
Approximate
Annual Capacity
Plants Kilns  Capacity  Production Utilization
(tons) (tons) (%)
1974 24 58 15,878,000 11,308,000 71
1973 24 58 15,728,000 10,884,000 69
1972 24 59 14948000 9962455 67
1971 24 58 14,729,000 9,326,312 63
1970 24 58 14,729,000 7945915 54
Source: Data supplied by companies to Mineral Development

Sector.

Table 5. Canada, destination of domestic
cement shipments , 1974

(short tons)

turing 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 capacity to over 1
million tons a year. A limestone quarry at Mafeking,
Manitoba, near the Manitoba - Saskatchewan 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 is part of a total,
automated, materials-handling system. Other raw
materials are obtained close to the plant sites. A
market area stretching east to the Lakehead and west
to central 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.

Table 6. Canada, mineral raw materials’

Ontario 4,042,344 !
Quebec 2828201 used by the cement industry
Rest of Canada 3451978 ]
Canada total 10322523 Commodity 1972 19737
Exports 983,425 (short tons)
Total shi t 11,305,948
ot shipments Shale 671491 588,114
Source: Statistics Canada. Limestone 13,978,794 15,868,345
! Special compilation. Direct sales from producing plants. Gypsum 494476 503,204
Sand 246,370 196,042
Clay 1,032,047 1,058,537
Iron oxide 91,410 114,996

border to the most northerly populated areas and
eastward halfway across northern Ontario.

At Exshaw, Alberta, a cement plant has been
operated by the Canada Cement group since 1910.
Major improvements under way and planned for the
Exshaw plant will result in a net increase in production
capacity of about 40 per cent to 700,000 tons a year. A
new quarry site will be developed and will require the
relocation of several roads and structures in Exshaw.
Finished cement is shipped by rail and truck to
consumers in eastern British Columbia, 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 to become a fully integrated cement
manufacturing and distributing plant. Clinker for the
Floral plant currently is obtained from Fort Whyte.

Inland Cement Industries Limited, a Genstar
Limited subsidiary, operates three cement-manufac-
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Source: Statistics Canada.

!Includes purchased materials and material produced from
own operations.

P Provisional.

Pacific region.Construction activity in British Colum-
bia has been maintained at a high level despite labour
problems and escalating costs. Confidence in increased
construction demands for cement is reflected in
Genstar’s proposal to construct a new 750,000-ton-a-
year plant somewhere in the Vancouver area at a cost
of $60 million. In 1973, Haida Cement Company
Limited announced its intention to build a 330,000-ton-
a-year plant in New Westminster. At the end of 1974
the status of the proposed plant was not known —
construction had not begun.

Early in 1973, seven companies operating in the
cement-concrete industry in British Columbia were
charged in provincial court under the Combines
Investigation Act for illegally lessening and preventing
competition in the supply and sale of cement and
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Table 7. Capacity changes during 1974, cement plants

Approximate

Company Location Net Increase Cost Remarks
(tons a year) ($ million)
Ontario
Lake Ontario Cement
Limited Picton 150,000 6 New cement grinding capability

(2 roller mills)

Source: Mineral Development Sector.

ready-mix concrete. The case continued into 1974 and
culminated with the conviction of all seven companies
and with the imposition of heavy fines.

Canada Cement Lafarge Ltd. produces cement at
Richmond on Lulu Island near Vancouver, British
Columbia, using limestone barged down the Strait of
Georgia from a quarry at Vananda on Texada Island.
The plant was built in 1958, and later the capacity was
doubled to the present 612,000 tons a year. A new plant
with a capacity of over 210,000 tons a year began
production in 1970 at Kamloops, British Columbia.

Ocean Cement & Supplies Ltd. quarries limestone
at Bamberton on Vancouver Island for cement manu-
facture and for use as an aggregate. The cement plant
has a capacity of about 700,000 tons a year and, quite
likely, will be used as a terminal or to produce specialty
cements with completion of the new facility on the
maintand. Inland Cement Industries Limited and
Ocean Cement & Supplies Ltd. are now operated as a
cement division of Genstar.

Markets and trade

Cement markets are regional in scope and are centred
in developing or growing urban areas where construc-
tion activity is concentrated, or in areas where mining
or heavy engineering construction projects are being
performed. The normal market area influenced by a
given cement-producing plant is dependent 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
to a distribution system could extend a plant’s market
area even farther. Because raw materials for cement
manufacture are available in nearly all areas, most
countries can supply their own cement requirements if
the market volume warrants 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 facilities economically.

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

when quantities are generally much smaller than for
portland cement. Cement shortages in countries
experiencing a buoyant surge in construction have lead
to exceptions to the norm and have 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 anomally
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
immediate 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 to
the United States were reduced by about 10 per cent in
1974. 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.

Although cement is used mainly in the construction
industry, significant amounts are used in the mining
industry to consolidate backfill, where mining meth-
ods dictate. 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 backfili-
ing techniques and to research conducted with support
from National Research Council’s Industrial Research
Assistance Program. In 1974 the amount so used was
recorded as 191,503 tons in 17 operations.

The use of a gypsum-free portland cement in a new
patented process for the production of cold-bonded
iron ore pellets offers an interesting market possibility.

Outlook

Construction in Canada will continue to show an
annual increase in value, and cement producers will
have to compete with all producers of other building

93



Table 8. Planned capacity increases, cement plants

Expected Date Approximate

Company Plant Location Net Increase of Completion Cost Remarks
(tons/year) ($ million)
Atlantic
Canada Cement
Lafarge Ltd. Brookfield 262,000 25 Capacity to be doubled.
Quebec
Canada Cement
Lafarge Ltd. St. Constant 500,000 1975 25 Originally scheduled for
completion during 1974.
Montreal East (900,000) 1976 13 General rehabilitation, 2
kilns to replace 7, wet
process to dry process,
effective capacity
500,000.
Hull 1976 2 New finish grinding mills.
Ontario
Lake Ontario
Cement Limited Picton 850,000 1975 15 New kiln (fourth).
St. Marys Cement
Limited St. Marys 700,000 1976 30 New kiln (sixth) and new
mill.
Alberta
Canada Cement
Lafarge Ltd. Exshaw 200,000 1975 30 New kiln (sixth), plant
modernization and new
quarry development.
British Columbia
Ocean Construction
Supplies Limited 750,000 60 New plant planned for
undisclosed location on
mainland.
Haida Cement
Company Limited New
Westminster 330,000 1975 25 New plant planned.
2,692,000 225

Source: Mineral Development Sector.

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
priced, attractive and convenient housing units are in
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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
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Table 9. Canada, house construction by province

Starts Completions Under Construction
1973 1974 % diff. 1973 1974 % diff. 1973 1974 % diff.
Newfoundland 4831 4911 + 2 4,478 4,446 -1 3,737 4,173 +12
Prince Edward
Island 2,122 1,334 —-37 1,789 1,664 - 17 1,192 860 —28
Nova Scotia 7,734 6,008 -2 5,534 6,604 +19 7,117 6,349 —-11
New Brunswick 7,235 5,861 —19 7,036 6812 -3 4,534 3,550 —22
Total (Atlantic
Provinces) 21922 18,114 —17 18,837 19,526 + 4 16,580 14,932 —-10
Quebec 59,550 51642 —13 55,260 55,596 + 6 39280 31487 —-20
Ontario 110,536 85,503 —-23 98,262 104,360 + 6 98,566 78517 —20
Manitoba 11,531 8,752 -24 10,727 12,164 +13 9,088 5,668 —38
Saskatchewan 6,386 7684 +20 5421 6,487 +20 3876 5,001 +29
Alberta 20977 19,008 -9 23470 21,570 - 8 12,734 9,940 —-22
Total (Prairie
Provinces) 38894 35444 -9 39618 40221 + 2 25,698 20,609 —20
British Columbia 37627 31420 —16 34,604 34,540 27,112 22861 —16
Total Canada 268,529 222,123 —17 246,581 257243 + 4 207236 168406 —19

Source: Statistics Canada.

shortages of steel, rebar, gypsum products, etc., and
shortages of certain materials could create problems
again. Of particular concern in this regard will be
sources of energy. 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 generally, certainly in some regions as
more and larger projects are undertaken.

The cement industry in Canada is capable of
meeting the immediate demands on it and is in a
position to expand in anticipation of even greater
demand.

New plants are being built and existing ones are
being expanded utilizing modern equipment and
techniques of manufacture. New plant locations are
situated with respect to both resource material and
markets. The expense of adapting older facilities to
meet newly imposed environmental control regula-
tions can contribute to a decision in favour of a new
plant — such decisions have forced a number of plant
closures in the United States. Continued diversification
and vertical integration by cement producers will
eventually result in the write-off of some compara-
tively inefficient production capacity as the emphasis
on a cement-concrete industry increases. Although in-
dividual companies continue to conduct research
relative to cement production, much experimentation

concerning the use of cement and concrete is done
through the Portiand Cement Association (PCA), an
industry-supported, nonprofit organization whose pur-
pose 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 detailed information on concrete
use, design and construction from its regional offices.

Reference should be made to a new cold processing
method of cement manufacture in which no heat
treatment is required other than in the production of
quicklime. U.S. Patent No. 3,066,031 granted to C.J.
Schifferle and assigned to J.J. Coney “stipulates that
finely ground silicon dioxide and aluminium oxide
mixed with calcium oxide can produce a cement of
good quality when these components are subjected to a
process of compounding™.

Total value of construction expenditure in 1975 is
estimated by the Canadian Construction Association at
about $27 billion, an increase of approximately 13 per
cent over 1974. Because of inflationary factors real
growth is expected to be small. There will undoubtedly
be regional weaknesses but housing construction will
recover towards mid-1975 and will carry with it other
associated projects. Engineering construction will con-
tinue reasonably strong with many long range carry
over projects.

World review

Because of the direct relationship of cement,
concrete, and construction, the production and, more
particularly, the consumption of cement can be
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Table 10. Canada, production of concrete
products

1973 1974p
Concrete bricks
(number) 176,206,297 173,928 837
Concrete blocks (except
chimney blocks)
Gravel (number) 214,326,843 202,602,080
Other (number) 42,502,255 42,169,817
Concrete drain pipe,
sewer pipe, water pipe
and culvert tile
(short tons) 1,555,674 2,095,362
Other precast products
(short tons) 139,524
Concrete, ready-mix
(cubic yards) 17,351,556 17,830,645

Source: Statistics Canada.
P Preliminary; .. Not available.

Table 11. Canada, construction spending by
provinces, 1973-75

1973! 19742 19753
(millions of dollars)
Newfoundland 497.8 594.8 605.7
Prince Edward Island 115.3 109.8 108.7
Nova Scotia 620.8 694.0 745.5
New Brunswick 517.3 728.2 835.1
Quebec 4372.8 5519.0 6339.0
Ontario 7135.0 8402.4 9369.3
Manitoba 888.7 985.0 1021.2
Saskatchewan 699.8 918.2 1075.6
Alberta 2333.8 2749.4 3265.1
British Columbia 2678.8 3115.0 3513.4
Yukon and Northwest
Territories 3094 397.2 369.1
Canada 20,169.5 242130 272477

Source: Statistics Canada.
'Final. 2 Preliminary. * Forecast.

monitored as an indication of a country’s rate of
development. '

World production was estimated to be just over 770
million tons, down from 780 million in 1973. Even
greater additions to production capacities than those
witnessed during the past few years will be needed to
meet demand in many developing countries. The
following items are indicative of trends in the regions
noted, but in no way represent a total coverage.

Asia. In Japan, a supply-demand imbalance developed
during 1974 within the cement-concrete-construction
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complex as consumption levelled at about 6 million
tons a month, while productive capacity grew to
around 108 million tons a year. Production cutbacks
were evident as, following relaxation of the Govern-
ment price freeze on cement on September 20, prices
were permitted to increase an average of 17.4 per cent.

A flash calcining process developed by Ishikawa-
jima-Harima Heavy Industries Co. Ltd. of Japan is to
be distributed by Fuller Co. (GATX). The system
includes a suspension preheater, a flash furnace, a
rotary kiln and a recuperative clinker cooler. Raw meal
is calcined in the flash furnace at 1,600°F, removing 90
per cent of the CO, and allowing greater capacity put
through with no increase in kiln size.

Ssangyong Cement (Singapore) PTE Ltd., jointly
owned by Ssangyong Cement Ind. Co. Ltd. of Seoul,
Korea, the Development Bank of Singapore and Afro-
Asia Shipping Co. PTE Ltd., is to install a 4,000 hp
finish mill along with storage and packaging equip-
ment. The $3 million contract is with Fuller Co.
(GATX). In Korea Ssangyong plans to double its
capacity.

Table 12. World production of cement,

*1963-73
1963 19737  Increase

(thousand short tons) (%)
USS.R. 67,260 120,703 79
United States 69,260 87,498 26
Japan 33,012 86,007 161
West Germany 32,206 45,040 40
ltaty 24,348 39,961 64

People’s Republic
of China 11,023 33,880 207
France 19,989 33,863 69
Spain 8,541 24,511 187
United Kingdom 15,498 22,037 42
Poland 8459 17,143 103
India 10,312 16,535 60
Brazil 5,714 14,709 157
East Germany 6,016 12,125 102
Canada 7,014 11,126 59
Other countries 97990 215448 120

Total 416,642 780,586

Sources: Statistics Canada, U.S. Bureau of Mines Minerals
Yearbook, 1965 for 1963 and 1973 for 1973.
P Preliminary.

Cement productive capacity in Thailand is to be
increased to 6.8 million tons a year from the current 4.3
million tons. Siam Cement Co. will increase capacities
at two of its four plants, while Jalaprathan Cement Co.
Ltd. will enlarge both of its plants. A new company,
Thai Sathapana Co. Ltd., will build a new 1,000-ton-a-
day plant.



In 1973, India’s cement producing capacity was
19.75 million metric tons a year. The Government of
India’s fifth 5-year plan calls for production of 25
million tons a year by 1978. This equates to 85 per cent
utilization of installed capacity of 29 million tons by
that time. Capacity increases are scheduled for the
government-owned Cement Corp. of India for the
State sector and for the private sector. Official domestic
cost allowances and pricing structure set the price of
cement at $U.S. 32.51 a metric ton effective September
1, 1973. India continues its program of accelerating
cement exports.

The Government of Iraq plans a four kiln cement
plant with a total capacity of 2.2 million tons a year at a
cost of $225 million for 1978. The turnkey contract is
with F.L. Smidth & Co.

The Bodoosh cement plant in northern Iraq will
boost capacity by 1,500 tons a day with the incorpora-
tion of the Polysius A.G. dry process system. Original
equipment consisted of two wet process kilns of 600
tons a day capacity.

Saudi Cement Corp. of Dammam, Saudi Arabia
plans the expansion of its Hoffuf plant by 1 million
metric tons a year at a cost of $80 million. The turnkey
contract is with Polysius A.G. of West Germany. Two
1,500-metric-ton-a-day kilns will be added, along with
the modernization of three existing kilns.

Table 13. Apparent consumption of cement
by the leading producers, 1973

Apparent
Consump- b/
Production? tion capita
(thousand short tons)
USSR, 120,703 117,591 942
United States 87.498 85,806 816
Japan 86,007 8,537 1,577
West Germany 45,040 43,773 1411
Italy 39,961 39,339 1,433
People’s Republic
of China 33,880 21,109 53
France 33,868 32,950 1,263
Spain 24,511 23,801 1,365
United Kingdom 22,037 22,067 787
Poland 17,143 18,744 1,125
India 16,535 16,402 57
Brazil 14,709 14,892 293
East Germany 12,125 10,303 1,213
Canada 11,126 9977 904
Other countries 215,448
Total 780,586

Sources: Statistics Canada, U.S. Bureau of Mines Minerals
Yearbook, 1973 Cembureau Statistical Review, 1973.
P Preliminary.

1974 Cement

Europe. The Halkis Cement Co. S.A. of Athens, Greece
is adding an extensive materials handling system to
facilitate shipment of up to 2.7 million tons a year. Ship
loading and unloading equipment is being installed by
GEC — Elliott Mechanical Handling Ltd. of U.K. The
Greek Government lifted the export ban on cement in
November, 1973 that had been proclaimed in May 1973
in order to satisfy domestic cement requirements.

With completion of a current expansion program,
Chalkis Cement Co., S.A. of Greece will have four
plants with individual capacities of 1 million tons a
year. Titan Cement Co. produced 2.8 million tons in
1973 and expanded its Patras harbour facilities to
accommodate 20,000 ton ships. A new 700,000-tons-a-
year plant at Drepanon. Patras was put on stream in
1973 and a new l-million-tons-a-year plant is under-
way.

Yugoslavia, at present a net importer of cement, is
planning an 850,000-tons-a-year plant. The $70 million
plant will be built by Salonit Anhovo Industrija
Gradbenega Materiala.

Table 14. Cement production per capita,
leading countries, 1963 and 1973

1963 1973 Increase
(pounds) (%)

Bahamas 11,063

Qatar .. 6,222 ..
Luxembourg 1,381 2,017 46
Switzerland 1,368 1974 4
Austria 1,018 1,833 80
Belgium 1,117 1,591 42
Japan 688 1,588 131
Greece 596 1,587 166
Cyprus 359 1,556 333
Norway 864 1,503 74

Sources: Calculated from production figures in U.S. Bureau of
Mines Minerals Yearbook 1965 and 1973, and population
statistics in United Nations Monthly Bulletin of Statistics, 1965
and 1975.

.. Not available.

Oceania. The Philippine Government stopped all
exports of cement effective December 13, 1973, except
for some long-range sales commitments, because of the
petroleum shortage. Cement manufacture consumed
16 per cent of the countries bunker fuel oil while 20 to
25 per cent of its cement production was exported.

South America. In Colombia, Cementos Boyaca, S.A.
plans to expand from 360,000 to 520,000 tons a year
capacity at a cost of over $7 million. Holderbank of
Switzerland controls 49 per cent of this firm, with 51
per cent being Colombian owned.

Venezolana de Cementos has built a 1.8-million-
tons-a-year plant at Pertigalete in Anzoatequi state.
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Table 15. Apparent consumption of
cement, 1973 —leading consumers

companies added to their production capacities with
the result that the North American industry developed
a total capacity in excess of that required to meet the

. Consumption demand. The cement industry had to “sell” its product
Consumption __ per capita by providing services and technical assistance to
(000 short tons) (Ib) consumers and by researching new and competitive
construction uses for concrete. Vertical integration,
USSR. 117,591 942 : ificati lthoueh al f
United States 85806 816 diversification and mergers, although always a part o
West Germany 43,773 1,411 . .
Italy 39,339 1,433 Table 16. Per capita apparent consumption
France 32,950 1,263 of cement, 1973 - leading countries
Spain 23,801 1,365
United Kingdom 22,067 787 Apparent
People’s Republic Consumpuon
of China 21,109 53 Ib/capita
POl?nd 18,744 1,125 Nigeria 4240
India 16,402 57 Qatar 3.821
Brazil 14,892 293 Guam 2,646
Mexico 10,505 388 ’
Andorra 2,426
East Germany 10,303 1,213 Kuwait 2128
Czechoslovakia 10,036 1,376 >
Canada 9977 904 Luxembourg 2,073
’ Switzerland 2,015
Source: Cembureau Statistical Review, 1973. leyap Arab Republic 1,910
Austria 1,713
" Bermuda 1,654
Venezuela produces about 3 million tons a year and Japan — Ryukyu Islands 1,577
consumes about 90 per cent of this amount, giveing Cyprus 1.557
impetus to further expansion plans for Pertigalete and New Caledonia 1’526
to plan for a new 750,000-tons-a-year plant at Mara- Greece 1:493
caibo. Rhodesia 1,484
North America. To meet the projected demands of  Source: Cembureau Statistical Review, 1973.
industrial expansion in the late 1950s, many cement  Note: Canada ranks forty-first.
Table 17. Cement, world production and capacity
Annual
Capacity €
Country 1974 1973 1974¢
(thousands short tons)
United States (incl. Puerto Rico) 95,000 87,498 86,000
Canada (shipments) 18,000 11,126 11,308
Other North America (except Cuba) 19,000 15,202 15,000
Total North America 132,000 113,826 112,308
South America 38,000 33,257 34,000
Europe(free) 270,000 224,021 220,000
Asia (free) 180,000 158,134 155,000
Africa 30,000 23,648 24,000
Oceania 8,000 7,050 7,000
Communist countries (except Yugoslavia) 255,000 220,650 220,000
World total 913,000 780,586 772.308

Source: U.S. Bureau of Mines, Commodity Data Summaries, January, 1975.

€ Estimated.

Note: Canada’s estimated capacity is high, see Table 3. Estimate has been left to relate to others.
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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. Numerous plant
changes and additions have been announced through-
out the industry in North America. Virtually all plants
are undergoing some modernization and improvement
of dust-collecting facilities because of new or anticipa-
ted pollution control standards and a few plants in the
United States have cited this as a reason for closure.
Canada’s cement capacity, together with that planned
to come on stream during the next two years, permits
export of clinker and cement without harm to domestic
markets. A realistic, practical production capacity, as
opposed to a listed capacity, would probably indicate
surprisingly little excess production capability in

1974 Cement

Canada’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, under capacity complicated by a
downturn in construction activity and intentions are of
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. Three new plants were opened in 1974 in
the United States, with a combined capacity of 1.315
million tons a year. Ten major expansions added 3.8
million tons. For 1975 three new plants are to come on
stream and with 12 major expansions will increase
capacity by a total of 4.365 million tons. Current plans
are to bring an additional 6.215 tons capacity on stream
by 1977.

Table 18. Canada, value of construction by province, 1973-74

1973 1974!
Building Engineering Building Engineering
Construction Construction Total Construction Construction Total
(thousands of dollars)
Newfoundland 211,809 259,604 471413 261,512 252,253 513,765
Nova Scotia 311,965 311,647 623,612 375,659 333,593 709,252
New Brunswick 296,644 197,519 494,163 335,088 285,578 620,666
Prince Edward Island 73,821 34,658 108,479 80,781 37,821 118,602
Quebec 2,739,374 1,618,592 4,357,966 3,185,605 1,878,016 5,063,621
Ontario 4,990,204 2,247 318 7237522 5,674,807 2,605,517 8,280,324
Manitoba 502,857 385,636 888,493 552,967 416,951 969,918
Saskatchewan 354,402 351,432 705,834 414,445 364,874 779,319
Alberta 999,512 1,273,228 2,272,740 1,085,137 1,570,307 2,655,444
British Cotumbia, Yukon,
Northwest Territories 1,648,909 1,329,151 2.978.060 1,844 843 1,597,592 3442435
Canada 12,129,497 8,008,785 20,138,282 13810844 9,342,502 23,153,346
Source: Statistics Canada.
!Intentions.
Table 19. Value of construction in Canada, 1972-74
Change
1972 1973 19741 1973-1974
(millions of dollars) (%)
Building construction
Residential 5.870.6 7,133.0 7.863.6 + 10.2
Industrial 926.7 1,075.8 1,275.3 + 185
Commercial 1,706.2 2,089.1 2,598.1 + 244
Institutional 1,249.3 1,151.5 1,240.1 + 7.7
Other building 574.7 680.1 833.7 + 22.6
Total 10,327.5 12,129.5 13.810.8 + 139
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Table 19 (concl’d)

Engineering construction

Marine 145.6 149.9 181.9 + 214
Highways, aerodromes 1,670.8 1,872.1 2,110.2 + 12.7
Waterworks, sewage systems 7143 831.5 1,002.6 + 20.6
Dams, irrigation 77.9 87.0 110.6 + 27.1
Electric power 1,235.2 1,609.3 1,834.8 +14.0
Railway, telephones 666.1 795.0 939.7 +18.2
Gas and oil facilities 1,385.7 1,531.2 1,833.0 + 19.7
Other engineering 1,065.8 1,132.8 1,329.7 + 174
Total 6,961.4 8,008.8 9.342.5 + 16.7
Total construction 17,288.9 20,138.3 23,1533 + 15.0
Source: Statistics Canada.
! Intentions.
Tariffs
Most
Canada British Favoured
Item No. Preferential Nation General
(¢) (¢) (@)
29000-1 Portland and other hydraulic cement, nop;
cement clinker per 100 Ib free free 6
29005-1  White, nonstaining portland cement,
per 100 Ib 4 4 8

United States
Item No. On and After

Jan. 1, 1972
(¢ per 100 Ib

incl. weight
of container)

S11.11 White nonstaining portland cement 1
51114 Other cement and cement clinker free
(%)
SH.21 Hydraulic cement concrete free
S511.25 Other concrete mixed 75

Sources: For Canada, the Customs Tariff and Amendments, Department of Nationl Revenue, Customs and Excise Division,
Ottawa. For United States, Tariff Schedules of the United States Annotated (1975), TC Publication 706.
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Chromium

R.F. JOHNSON

Canada has no economically mineable deposits of
chrome ore (chromite). Following the closure of Union
Carbide Canada Limited’s ferrochrome plant in 1974,
the only commercial products made in Canada that
contain chromium are chromium and chromium-
magnesite refractories. Demand for chromium prod-
ucts was high in 1974

Chromite was in short supply during 1974 as a
number of disruptions, both natural and political,
created marketing difficulties. The political situation in
southern Africa was the major cause of most of the
difficulties. As a result, chromite prices rose sharply
during the year. Ferrochromium was also in short
supply.

Demand for chromite and ferrochromium is ex-
pected to fall in 1975 after consumers rebuild invento-
ries. Prices should remain stable during 1975. Demand
is expected to rise in the first half of 1976.

Canada

There are two principal areas of chromite mineraliza-
tion in Canada: the Bird River area 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,
10-20 per cent chromic oxide (Cr,0,) 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
marketable product and partially as a result of this, the
Manitoba Department of Mines, Resources and Envi-
ronmental Management is currently conducting a re-
evaluation of the Bird River deposits. Deposits in the
Eastern Townships are discontinuous or podiform
deposits. These deposits were exploited earlier in the
century and during the Second World War. While these
deposits are generally satisfactory in grade and compo-
sition, the tonnages are too small to be considered
economical. The large number of claim owners in this
area discourages 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
Welland, Ontario ferroalloy plant in late 1974. The
seven furnaces situated at Welland are small and
outdated; and the cost of installing pollution control

equipment would make the operations uneconomic.
The plant was to be replaced by a large ferromanganese
furnace but, since Union Carbide was unable to obtain
a long-term contract for electrical power from Ontario
Hydro, the ferromanganese furnace was subsequently
located at Beauharnois in Quebec. Union Carbide will
be able to continue sales into 1975 until accumulated
stocks are depleted.

Canadian consumption of ferrochromium was
28.380 tons in 1973, compared with 24, 975 tons in
1972. In 1973 the principal consumers were: Atlas
Steels Division of Rio Algom Mines Limited; Canron
Limited; Colt Industries (Canada) Ltd.; The Steel
Company of Canada, Limited and The Algoma Steel
Corporation, Limited. In recent years, the ratio of high-
carbon ferrochrome to low-carbon ferrochrome con-
sumed 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 an increase in stainless steel production and
an increase in ferrochromium consumption.

Canadian consumption of chrome ore in 1973 was
38,030 tons compared with 62,713 tons the previous
year. The decrease in consumption is largely because of
the closure of Union Carbide’s ferroalloy plant at
Welland. The two major consumers in 1973 were
Canadian Refractories Division of Dresser Industries
Canada, Ltd., and General Refractories Company of
Canada Limited. Both companies manufacture refrac-
tories.

At present, there is only one important consumer
of chromium metal in Canada — Deloro Stellite
Division of Canadian Oxygen Limited, Belleville,
Ontario. The International Nickel Company of Canada,
Limited (Inco) plans to build a rolling mill at Sudbury,
Ontario. The capacity is estimated to be in the 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 increase signifi-
cantly on completion of the plant in 1977.

Canadian imports of ferrochrome 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 Republic of
South Africa. If Inco’s new rolling mill does utilize
chromium powders, the probable source of the imports
will be the United States.
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Table 1. Canada, chromium trade and consumption, 1973-74

1973 19741
(short tons) ® (short tons) ®
imports
Chromium in ores and concentrates
United States 9,476 845,000 24,319 1,507,000
Philippines 11,778 816,000 3,757 301,000
Republic of South Africa 2,580 80,000 2,669 125,000
Other countries! 3,763 352,000 975 98,000
Total 27,597 2,093,000 31,720 2,431,000
Ferrochromium
Republic of South Africa 25,142 5,451,000 29,380 7,733,000
United States 7,406 2,325,000 5,596 2,795,000
Brazil 2,862 499,000 4,842 1,426,000
Other countries? 2.870 911,000 1,400 913,000
Total 38,280 9,186,000 41,218 12,867,000
Chromium sulphates, including basic
United States 837 228,000 962 332,000
United Kingdom 225 47,000 106 31,000
People’s Republic of China - - 2 1,000
Japan 111 24,000 - -
Total 1,173 299,000 1,070 364,000
Chromium oxides and hydroxides
United States 622 457,000 1,000 969,000
France 636 415,000 389 314,000
United Kingdom 207 149,000 110 86,000
Other countries? 154 116,000 60 63,000
Total 1,619 1,137,000 1,559 1,432,000
Chrome dyestuffs
United States 22 65,000 31 77,000
Switzerland 28 44,000 2 13,000
Other countries* 28 111,000 16 94,000
Total 78 220,000 49 184,000

Source: Statistics Canada.
! Cyprus.
2 Includes United Kingdom, Greece, Sweden, Yugoslavia.

3 Includes West Germany, People’s Republic of China, Netherlands, Belgium and Luxembourg and Japan.
4 Includes West Germany, Netherlands, Japan and United Kingdom.

P Preliminary; — Nil.

World production, trade and developments

World production of chromite (chrome ore) contained
an estimated 2.77 million metric tons of Cr,O, in 1973.
The world trade in chrome ores and concentrates was
estimated at 4.3 million metric tons (gross weight) in
1973.

Several developments in 1974 caused prices to rise
sharply. The major developments arose from difficul-
ties in southern Africa and may presage future areas of
concern for both producers and consumers.

Shipping difficulties in southern Africa aggravated
an already tight-supply situation in 1974. Overcrowd-
ing at the ports of Lourenco Marques and Beira in

102

Mozambique caused disruptions in chrome ore delive-
ries in June, July and August. Lourenco Marques and
Beira are the principal exporting ports for the mineral
industries of the Transvaal (Republic of South Africa)
and Rhodesia. A shortage of stocking facilities at the
ports and slow-loading times together with strikes
resulted in a large backlog of shipments. Other
products, such as vanadium pentoxide and ferroalloys,
were shipped preferentially because of their higher unit
values in comparison with chrome ore. The backlog
while partially eliminated before year-end is expected
to continue through 1975.

Early in 1974, a discrepancy was apparent between
official import figures of chrome ore by Japan from the
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Table 2. Canada, chromium trade and consumption, 1965-74

Imports Exports Consumption?
Ferro- Ferro- Ferro-
Chromite! chromium? chromium? Chromite chromium
(short tons) (short tons) (short tons)

1965 35,408 15,336 205 69,105 12,903
1966 20,880 12,536 35 64,550 17,200
1967 34,485 21,740 - 70,549 19,557
1968 22,401 15,045 1 77,075 45,696
1969 41,924 25,123 . 68,484 25,035
1970 30,445 22,943 61,963 31,257
1971 32,716 39,906 61,313 22,861
1972 24,728 15,204 62,712 24,975
1973 27,597 38,280 38,030 28,380
1974 P 31,720 41,218 66,658 ..

Source: Statistics Canada.
1 Chromium content. 2 Gross weight.
P Preliminary; — Nil; .. Not available.

Republic of South Africa and official export figures of
chrome ore by Republic of South Africa to Japan. The
difference, about 200,000 tons, originated in Rhodesia
despite Japanese support of trade sanctions against
Rhodesia. As a result, realignment of supplies by Japan
put a strain on world supplies.

The political uncertainty in Rhodesia came into
prominence in 1974. All parties seem to be willing to
negotiate a political settlement on black majority rule
in Rhodesia; however, prospects for a quick settiement
appear dim. Because of Rhodesia’s racial policy, the
move to reimpose the chrome embargo on Rhodesian
ore by the United States gained strength during the
year and indications are that an embargo will be placed
on Rhodesian chromite in 1975. This would place
considerable stress on supplies from other sources of
metallurgical grade chromite (U.S.S.R. and Turkey) as
the United States will have to find alternative sources
for the ore and ferrochrome currently imported from
Rhodesia.

The gaining of independence by Mozambique from
Portugal will cause further chromite supply problems
in the future as Mozambique may close the Rhodesian
consulates in Lourenco Marques and Beira. In the past,
the Rhodesian consuls in Mozambique have been
important middlemen in arranging the sales of chrome
ore to countries supporting the UN sanctions and the
disruption will have a disruptive effect, at least in the
short-term. Also, Mozambique, which is dependent for
much of its foreign exchange earnings on the transship-
ments of South African and Rhodesian goods, may
require some certification of origin of chromite and
chrome products shipped from Republic of South
Africa.

One of the proposals placed before the recent
Commonwealth Conference was to compensate Mo-

zambique for foreign exchange losses if the embargo
against shipping Rhodesian goods is rigorously en-
forced. A similar proposal will likely be put to the
United Nations.

If the United States reimposes the embargo against
Rhodesian goods, Cuba is a possible alternate source.
The Organization of American States is nearing
agreement on a formula that will lead to the lifting of
the trade embargo against Cuba in 1975. Cuban
production is about 35,000 tons a year and should triple
to about 100,000 tons a year by 1978. In 1974, Cuba
reportedly made sales to Europe of ore averaging 44
per cent Cr,0;.

In Malagasy, a cave-in at the Bemanevika open-pit
mine of Compagnie Miniére d’Andriamena (Comina)
resulted in suspension of open-pit operations slightly
ahead of schedule, but ore had been stockpiled in
anticipation of the changeover to underground opera-
tions in 1975. The new mine will have about two thirds
of the capacity of the open-pit mine with a consequent
production loss of about 20,000 tons a year. European
and Japanese interests are currently engaged in
detailed exploration of a potential ore zone in central
Malagasy.

A new project, which will produce some 120,000
tons a year of chrome concentrate, is scheduled to
begin production in the Limoeria area of Brazil in 1976.
Serjana, a Brazilian-Japanese company, will develop
the deposit with shipments initially going to Japan.
Production at the Pedrinhas mine of Ferbasa, Brazil’s
only producer of chrome ore, fell sharply below
expectations following start-up problems with the new
concentrator and a cave-in at the mine site.

India expects its ferrochrome consumption to
double to about 45,000 tons a year by 1980, and a
recommendation has been put forward to reduce
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Table 3. Estimated production of chromic
oxide (Cr;0,) in chrome ores and concen-
trates, 1973

Country Production
(000,000 tons Cr,0,)
Malagasy 0.07
Republic of South Africa 0.69
Rhodesia 0.20
India 0.11
Philippines 0.21
Albania 0.19
USS.R. 0.87
Finland 0.06
Greece 0.01
Cyprus 0.01
Turkey 0.21
Iran 0.07
Brazil 0.02
Other 0.05
Total 2.7

Source: Various publications; estimates of Cr,0, by the
Mineral Development Sector.

exports of higher grade ores. The bulk of Indian ore is
exported to Japan.

The outbreak of civil war in Cyprus caused a
suspension of mining activity in the fall of 1974.
Shipments of chromite were not restored by the end of
the year.

In 1970, Etibank, Turkey’s state-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 supplied Etibank with two electric
furnaces capable of producing high-carbon ferrochrome
at the rate of 25,000 tons a year. Only a small part of
this contract has been accepted but, with the opening of
the Suez Canal in June 1975 and the reduction of
Japanese chrome imports from Rhodesia, increasing
amounts of this contract will be taken in the next
several years. Etibank will start up its Kef chromite
project near Diyarbakir in eastern Turkey at the end of
1975. The project will produce about 135,000 tons of
chrome concentrates a year; half of which is to be
exported and half of which will go to a new
ferrochrome plant near Elazig scheduled to begin
production in 1976. Technical assistance in the con-
struction of the ferrochrome plant, which will produce
about 55,000 tons a year, is being supplied by the
Japanese company, Mitsubishi Corporation.

The Republic of South Africa will increase its
ferrochrome capacity by 400,000 tons a year by 1978.
Announcements were made during the year that two
new ferrochrome plants would begin production in
1977 and that facilities at two existing plants would be
expanded. The two new plants are Tubatse Ferro-
chrome — a company formed by Union Carbide
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Corporation and General Mining and Finance Corpo-
ration, and a new company formed by Johannesburg
Consolidated Investment Company (JCI) and Showa
Denko Kahan Kaisha. Both plants will begin produc-
tion in 1977, each with a rated annual capacity of
130,000 tons. Once production from Tubatse commen-
ces, Union Carbide will change over its Marietta Ohio
plant from ferrochrome to ferromanganese production
and supply the United States market with production
from Tubatse. Showa Denko will take 35,000 tons a
year from the production of the Showa Denko — JCI
plant for marketing in Japan. The facilities will be
expanded at Amcor Ltd., and Feralloys Limited, a sub-
sidiary of The Associated Manganese Mines of South
Africa Limited. Amcor will begin production of 60,000
tons a year of ferrochrome with the production being
under long-term contract to two Japanese consumers.
Negotiations for installation of a second furnace are
underway with Japanese consumers. Feralloys expan-
sion is scheduled for completion in 1976.

The USSR. is asking for bids on a ferroalloy
complex that is scheduled to produce 350,000 tons a
year of charge chrome from 850,000 tons of chromite.
Several ferroalloy producers have been approached for
technical assistance on the project. Financial assistance
is being sought from subsidy programs such as the one
sponsored by the U.S. Export-Import Bank. The
U.S.S.R. would probably like to repay part of the cost of
the financial and/or technical assistance with ferro-
alloys. The projected completion date for the complex
is 1980.

In September 1974, Tasmanian Electro-Metallurgi-
cal Company Ltd., a subsidiary of The Broken Hill
Proprietary Company Limited of Australia, began
production of ferrochrome at its Bell Bay, Tasmania
plant. The company expects to consume about 100,000
tons a year of chrome ores and concentrates. The initial
supply contract has been signed with Iran.

Grades of ore

The only commercially important ore of chromium
(Cr) is chromite. Chromite ores contain varying
amounts of iron (Fe), magnesium (Mg) and aluminum
(A). The general formula of chromite is
(Fe,Mg)O(Cr,Fe,Al),0,. There are three principal
grades of ore, namely metallurgical, refractory and
chemical.

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) ferrochromium
and ferrochromium-silicon.

As a constituent of iron castings, steels and
superalloys, chromium increases resistance to oxida-
tion and corrosion and increases the ability to
withstand stress at high temperatures. In addition,
chromium helps to refine the grain structure in iron
castings.
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Table 4. Estimated trade in chrome ore and concentrates, 1973

Importing Region

United Western! Eastern

Japan States Europe Europe Total

Exporting Region (estimated) érslgn?;?;)

. (000 metric tons)

Republic of South Africa 420 275 510 - 1,205
Rhodesia \ 200e 39 e - 239
Philippines ‘ 115 173 100 - 388
USS.R. -'95 220 560 325 1,200
Turkey 45 119 215 - 379
India 221 - - - 221
Iran 12 - 65 - 71
Albania 7 - 195 120 322
Cyprus - - 40 - 40
Malagasy . - - 120 - 120
Brazil 36 - - - 36
Finland - - 30 - 30
Greece - - 17 - 17
Sudan 12 - 13 - 25
Total 1,163 826 1,865 445 4,299

Sources: Mineral Industry Surveys: Chromium, December 1973 and December 1974. Commodity Trade Statistics, United Nations,

1973.
! Includes Yugoslavia.

€ Estimated; - Nil; .. .. if any, included in the Republic of South Africa.

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., petrochemical proces-
sing; 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
developed by Union Carbide Corporation and Joslyn
Stainless 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
technologies similar to the AOD step. The overall
advantages obtained are lower cost of chromium

Table 5. Specifications and grades of chromi.e

Chromic Oxide Cr:Fe
Grade (Cr,0,) content ratio Other requirements
Metallurgical >46% >3:1 <5% silica (Si0,)
Refractory 35-40% >3:1 <6% silica, alumina (Al,0;) 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.
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Table 6. Composition and power consumption rates for chromium ferroalloys

Power Consumption

Ferroalloy Chromium Carbon Silicon Rates
(%) (%) %) (kwh/ton)
Charge chrome 52-58 6-8 .. 4,050;
HC Ferrochromium 66-77 4-6 1-2 4,500
LC Ferrochromium 65-70 <0.06 <15 8,0007
Ferrochromium-silicon 33-36 <0.05 45-48 8,600°

; From Metal Bulletin Monthly, February 1974.
From Metal Bulletin, June 7, 1974,
.. Not available.

additions 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 effect, this means that the growth rate of
chromium usage will be less than that of stainless steel
because of the more efficient use of chromium
additions.

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 electric furnaces.
The declining importance of the basic open hearth in
steelmaking has led to a decline in the amount of
chromite used as a refractory in the steel industry. The
continuing decline in open-hearth production will be
partially compensated for by the increase in electric
furnace production and a slower decline or, possibly, a
stabilization of chromite refractory consumption in the

steel industry should result in the next few years. In
the nonferrous industry, chrome-magnesite brick finds
its principal use in converters. If oxygen-blowing in
converters becomes economically feasible, the higher
operating temperatures generated may necessitate a
change to a higher magnesite content brick and thereby
decrease chromite refractory usage.

The glass industry uses some chrome-magnesite
brick in the reheating chambers of glass furnaces, and
the kraft paper industry uses a dense chromite brick in
recovery furnaces to resist chemical attack by spent
liquors.

Chromite mortars and gunning mixes are used in
the bonding and coating of basic bricks or in areas
where separation of various types of bricks by a
chemically neutral substance is desirable. Castables and
ramming mixes find their chief use in the open-hearth
furnace.

Chromium chemicals have a wide variety of uses in
a number of industries. Most chromium chemicals are
derived from sodium dichromate, which is manufactu-
red directly from chemical-grade chromite. The princi-
pal 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
electroplating, anodizing and dipping of various prod-
ucts. Among other uses, chromium compounds are
used as oxidants and catalysts in the manufacture of
various products such as saccharin; in the bleaching

Table 7. 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€
(1 1b of alloy/ton of steel)
Addition agent
HC Ferrochromium! 114 79 209 115
LC Ferrochromium 73 46 9 6
Ferrochromium silicon 149 51 29 10
Total 336 176 247 131

Source: Metals Week, February 25, 1974.

! Average grade: pre-AOD 69-70 per cent Cr and AOD 52-58 per cent Cr (charge chrome).

¢Estimated.
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and purification of oils, fats and chemicals; and as an
agent to promote the water insolubility of various
products such as glues, inks and gels.

Prices

Chromite prices experienced two significant upturns
during 1974 and early 1975. The first, in the March-
April period, was a result of the disclosure of the extent
of Japanese chromite imports from Rhodesia. The
Japanese sought to obtain supplies of metallurgical
grade chromite from other sources to compensate for
this loss (about 200,000 tons) and this caused the prices
of Russian and Turkish ore, particularly, to rise. The
second, in the December 1974 — January 1975 period,
followed the November elections in the United States.
A more liberal Congress was elected and passage of a
bill to reimpose the embargo on Rhodesian chromite
seemed likely. Chromite prices rose rapidly in the
expectation that the United States would then have to
replace the metallurgical-grade chromite previously
imported from Rhodesia with chromite from alternate
sources, principally Turkey and the U.S.S.R.

Transvaal chromite experienced a price increase in
the July ~ September period as a result of the shipping
difficulties in the ports of Mozambique. Turkish
chromite increased in the June - October period,
probably as a result of the strained relations between
Turkey and the United States arising out of the Cyprus
situation.

Ferrochrome prices generally moved in response to
changes in the chromite price. The disruptions in
chromite supply, particularly the reduced shipments of
chromite through Mozambique in July and August,
forced some ferrochrome producers in Europe to
declare a force majeure on shipments. This situation
was eased slightly by a 25 per cent cutback in stainless
steel production in Japan in September. This cutback in
stainless steel production coincided with the cave-in at
the Pedrinhas mine in Brazil that would have, by itself,
probably caused an increase in chromite prices. This
enabled Japan to export an estimated 50,000 tons of
ferrochrome by year-end and this served to moderate
price increases.

Outlook

Chromite demand will continue to decline in the
second half of 1975 because of the depressed state of
the world steel industry; however, prices will ease only
slightly because of the continuing concern over
chromite supplies. Some of the contracts signed
between producers and consumers in late 1974 and
early 1975 were, because of the advantageous situation
for producers, for a six-month duration. A producer in
the Philippines, Acoje Mining Limited, recently with-
drew its request for an increase of $27 a ton for
metallurgical-grade chromite because of consumer
resistance in Japan. Orissa Mining Limited of India
received bids at about double the previous year’s price
on an offer of 160,000 tons of ore for delivery over 13
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months. Traditionally, this ore has gone to the
Japanese market; however, this time the top bidders
were trading firms. The final award has not been
decided, but the price will be between $90 and $120 a
ton fob India. With the opening of the Suez Canal,
some Indian ore will be diverted to Europe and, as a
result, chrome prices for Japanese consumers will rise
since they will no longer have the essentially captive
sources that they had when the Suez Canal was closed.

Demand should recover in 1976 as steel production
recovers. Ore prices should rise in late 1976 and 1977 as
the ferrochrome projects in the Republic of South
Africa come on stream and remove significant ton-
nages previously destined for other markets. Prices
should remain high through 1980. If a political
settlement in Rhodesia is reached, prices should ease
as Rhodesian production could at least be expected to
reach pre-sanction levels, i.e., about 650,000 tons a year
of chromite.

The move by ore-producing countries to export
ferrochrome rather than chromite will cause significant
changes in the world ferrochrome industry. One result
will be that there will probably be little or no increase in
the amount of ore available for world trade between
1973 and 1980. The U.S.S.R.’s plan to construct a
ferrochrome plant by 1980 will further aggravate the
chromite supply difficulties of the industrialized
nations if there is not a concomitant increase in
ore production. In addition, there is a good possibility
that Brazil will be involved in a ferrochrome project by
1980 that will further aggravate the chromite
supply situation for traditional ferrochrome producers.
Because of the limited sources of chromite, this situa-
tion will have to be accepted by the consuming nations.

CHROMITE PRICES
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Prices

Chrome prices published by Merals Week.

December 28 December 13
1973 1974
Us.$)
Chrome ore per long ton, dry basis, fob cars Atlantic ports
Transvaal 44% Cr,0,, no ratio 33-34 47-52
Turkish 48% Cr,0,, 3:1 ratio 37 65
Russian 54-56% Cr,05, 4:1 ratio (per metric ton) 37-39 53-58
Chromium metal
Electrolytic, 99.8% fob shipping point, per Ib 1.50 2.45
(USs. 9)
Ferrochrome per 1b Cr content, fob shipping point
High carbon 67-70% Cr, 5-6%C 237 54.0
Imported charge chrome 21.0-22.5 65.0-75.0
Low carbon 67-73% Cr, 0.025% C 36.5 -
Tariffs
Canada
Most
British Favoured
Item No. Preferential Nation General
%) (%) (%)
32900-1 Chrome ore free free free
34700-1 Chromium metal, in lumps, powder, ingots, free free free
blocks or bars and scrap alloy metal containing
chromium for use in alloying purposes
37506-1 Ferrochrome free 5 5
92821-1 Chromium oxides and hydroxides 10 15 25
from July 15, 1971 to Feb. 28, 1976
with the exception of the following:
Chromic oxides free free free
Chromium trioxide free free free
92838-8 Chromium potassium sulphate free free 10
92838-9 Chromium sulphate, basic free free 10
United States
Item No. 1974
(%)
601.15  Chrome ore free
632.18  Chromium metal, unwrought 5
(duty on waste and scrap suspended)
632.84  Chromium alloys, unwrought 9
Ferrochromium
607.30  Not containing over 3% by weight of carbon 4
607.31  Containing over 3% by weight of carbon 0.625¢ per Ib on chromium content
531.21  Chrome refractories 12.5
473.10  Chrome colours 5
42090  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 (1975), TC Publication 706.
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Clays and Clay Products

D.H. STONEHOUSE

Clays are earthy, fine grained rocks composed mainly
of minerals of secondary origin — the clay minerals
— among which the most predominant are the hy-
drous aluminum silicates. The clay minerals, formed
by the chemical weathering or alteration of aluminous
minerals such as feldspar and mica, are generally clas-
sified into three major groups based on detailed chem-
istry and crystalline structure — the kaolinite group,
the montmorillonite group and the illite group. Clay
deposits suitable for the manufacture of ceramic prod-
ucts may include nonclay minerals such as quartz, cal-
cite, dolomite, feldspar, gypsum, mica, iron-bearing
minerals and organic matter. The nonclay minerals
may, or may not be deleterious, depending upon indi-
vidual amounts present and on the particular applica-
tion 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.

Canadian sources of the principal types of
clays

Common clays and shales. These materials are usually
higher in alkalis, alkaline materials 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. The presence of iron usually
results in a salmon or red fired colour. Their fusion
points are low, usually well below pyrometric cone
equivalent number 15 (PCE 15 — the pyrometric
cones are a convenient method of relating tem-
perature and time by a single value), which is defined
by a temperature of approximately 1,430°C and is con-
sidered to be the lower limit of the softening point for
fire clays.

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 quartz, 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 common surface clays in Canada are
the result of continental glaciation and subsequent
stream transport. Such Pleistocene deposits are of in-
terest to the ceramic industry and include stoneless
marine and lake sediments, reworked glacial till, inter-
glacial clays and floodplain clays. These deposits 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 in-
dustry. In many instances these shales are more. re-
fractory than the Pleistocene clays.

China clay (kaolin). China clay is a high-quality white,
or nearly white, clay formed from the decomposition
of the mineral feldspar, a major constituent of granite.
The natural decomposition process, known as ka-
olinization, results in a hydrated aluminum silicate
(A10525i0,.2H,0) with the approximate percentage
composition as follows: 40 per cent A1,03, 46 per cent
SiO; and 14 per cent H,0.

None of the crude kaolins known to exist in Can-
ada have been developed, primarily because of bene-
ficiation problems and the small size of some deposits.
Most occurrences contain a high proportion of quartz
particles of varied sizes — while mica, feldspar, mag-
netite, pyrite and colloidal iron have been noted as
well. In the crude material the percentage of kaolinite
frequently is small, making removal of impurities
from Canadian kaolins difficult.

China clay is used primarily as a filler and coater in
the paper industry, a raw material in ceramic products
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and a filler in rubber and other products. The follow-
ing 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 materi-
al. 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.

In southern Saskatchewan, deposits of sandy ka-
olin occur near Wood Mountain, Fir Mountain,
Knollys, Flintoft and other localities. Despite consid-
erable work, no satisfactory method of producing a
good commercial kaolin from these deposits has been
developed.

A deposit of refractory clay which is 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

(text continued on page 113)

Table 1. Canada, production of clay and clay products from domestic sources, 1972-74

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-fireclay and
other clay
Firebricks and fireclay
biocks 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, sanitary-ware,
stoneware, flower pots, etc)

Total

19727 1973 19747
($000)

257 260 275
1,684 2,101 2,725
668 840 1131
8,300 9,725 12,393
30,484 34,601 37,810
667 1,257 753
1,758 2,014 2,188
4,438 4782 5,688
4301 5,590 5,527
52,557 61,170 68,490
637 775 868
1,219 1,338 1,498
2,190 603 675
27,624 32,096 35,937
7.131 9,387 10,510
753 791 886
237 225 252
4,114 3838 4,297
4,028 4529 5,071
1,579 2,668 2,988
3,045 4920 5,508
52,557 61,170 68,490

Source: Statistics Canada.

I Producers’ shipments. Distribution for 1974 estimated by Statistics Section, Mineral Development Sector.

P Preliminary, ' Revised.
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Table 2. Canada, imports and exports of clay, clay products and refractories, 1973-74

1973 19742

(short tons) (3000) (short tons) (3000)

Imports
Clays
Bentonite 226,671 3318 290,491 3,947
Drilling mud 13,777 3,309 22,090 3,876
China clay, ground or unground 204,429 6,417 199,805 7,418
Fire clay, ground or unground 35,128 1,005 49,281 1,594
Clays, ground or unground 94,424 1,407 111912 2,371
Clays and earth, activated 179,080 4,696 89,988 3,631
Subtotal clays 753,509 20,152 763,567 22,837
Clay products ™M) M)
Building brick, glazed 2,664 221 2,770 254
nes 24,130 1,882 39,304 2,727
Building blocks .. 242 .. 565
Clay bricks, blocks and titles nes .. 508 .. 1,082
Earthenware tile (sq. ft.) (sq. ft.)
under21/2”x21/2” 15,557,393 4,850 26,323,664 9,443
over21/2°x21/2” 34,989,628 8,254 45,466,223 13,033
Subtotal, brick blocks, tile .. 15,957 .. 27,104
Tableware, ceramic .. 37,114 .. 44,395
Porcelain, insulating, fitting .. 5,459 .. 7432
Pottery settings and firing supplies .. 343 .. 500
Subtotal, porcelain pottery .. 42,916 .. 52,327
(short tons) (short tons)
Refractories
Firebrick
Alumina 37,587 6,750 58,211 11,472
Chrome 3,491 629 2,123 578
Magnesite 17,503 4,943 21,713 6,971
Silica 3,638 770 16,312 3,720
nes 181,367 15,287 222,311 23,026
Refractory cements and mortars .. 3,842 .. 4,283
Acid-proof brick .. 254 .. 341
Crude refractory material 8,735 740 7,582 647
Grog (refractory scrap) 12,104 577 21,491 1,013
Refractories, nes .. 2,675 0 4,246
Subtotal refractories .. 36,467 .. 56,297
Total clays, clay products and
refractories .. 115,492 .. 158,565
By main countries
United States .. 58,006 .. 81,421
United Kingdom .. 27,834 .. 32,071

Japan .. 13,614 .. 19,212



Table 2 (concl’d)

1973 1974
(short tons) (3000) (short tons) ($000)
Imports {concl'd)
Italy 3,365 7,318
West Germany 3,292 5,281
Netherlands 182 2,598
Greece 1,726 1,664
Spain 601 1,580
France 1,686 1,272
Austria 634 780
Others 4,552 5,368
Total 115,492 158,565
Exports
Clays, ground and unground 5,629 327 2,557 118
Clay products (M) M)
Building brick clay 14,678 1,493 11,780 1,600
Clay bricks, blocks, tiles nes .. 852 .. 530
Subtotal, bricks, blocks, tiles 2,345 2,130
High-tension insulators and fittings 1,488 1,909
Tableware 5,368 5,188
Subtotal porcelain tableware 6,856 7,097
Refractories
Firebrick and similar shapes 68,835 11,056 57,119 9,898
Crude refractory materials 1,162,896 1,476 1,185,607 1,769
Refractory nes .. 1,643 .. 1,914
Subtotal refractories 14,175 13,581
Total clays, clay products
and refractories 23,703 22,926
By main countries
United States 17,699 15,460
Australia 199 923
Dominican Republic 711 791
Chili 782 572
South Africa 363 475
France 241 413
Poland 92 400
United Kingdom 440 391
Mexico 260 336
Tanzania — 250
Peurto Rico 316 217
Venezuela 24 200
Others 2,576 2,498
Total 23,703 22,926
Source: Statistics Canada.
P Preliminary; .. Not available; nes Not elsewhere specified; (M) =1,000;, — Nil.
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as a source of kaolin, as a fire clay and as a raw mate-
rial for facing brick.

Various kaolinitic-rock deposits have been in-
vestigated in Manitoba. The reported deposits are
principally in the northwest at Cross Lake and Pine
River, on Deer Island (Punk Island) and Black Island
in Lake Winnipeg, and at Arborg. Kaolinitic clays
occur near Kergwenan and are being used for the man-
ufacture 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 St-Remi-d’Amherst, Papineau County, Brebeuf,
Terrebonne County; Point Comfort, on Thirty-one
Mile Lake, Gatineau County; and Chéteau-Richer,
Montmorency County.

Extensive deposits of kaolin-sand mixtures occur
in northern Ontario along the Missinaibi and Mat-
tagami rivers. Algocen Mines Limited has found sub-
stantial quantities of kaolin-silica mixtures along the
Missinaibi River north of Hearst. Results to date indi-
cate that the kaolin has good refractory characteristics
and meets specifications for filler-grade material. Po-
tential uses for the silica, which comprises 80 per cent
of the deposit, include glass manufacture, abrasive
flour and ceramic application. Distance from markets
and the difficult terrain and climate of the area have
hindered development.

Ball clay. Ball clays are a very fine grained, sedimen-
tary kaolinitic type of clay with unfired colours rang-
ing 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 quartz,
with less alumina and more silica than kaolins. Ball
clays are extremely refractory products. In whitewares
they impart a high green strength as well as plasticity
to the bodies. Although white firing clays are most
suitable, 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 in other
areas. Clay from the Willows area has been used for
many years in the potteries at Medicine Hat and Van-
couver; however, the lack of proper quality control,
the distance from large markets and lack of reserves
have been the principal disadvantages affecting 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.

1974 Clays and Clay Products

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 the composition, physical characteristics,
refractoriness, use, or association with other minerals.
Descriptive terminology includes plastic fire clay, non-
plastic fire clay, high-alumina fire clay, siliceous fire
clay, flint clay, coal measure fire clay, or high-heat
duty fire clay. Fire clays are plastic when pulverized
and wetted, rigid when subsequently dried and of suf-
ficient 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 (ap-
proximately 1,699° to 1,724°C). Intermediate-duty re-
fractories 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 (approxi-
mately 1,430°C) may be suitable for low-duty refrac-
tories or ladle brick as well as for other clay products.
No known Canadian fire clays are sufficiently refrac-
tory for the manufacture of super-duty refractories
without the addition of some very refractory 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 water-
shed of northern Ontario along the Missinaibi, Abitibi,
Moose and Mattagami rivers. Considerable ex-
ploration 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 refrac-
tories. Research has indicated that these deposits may
be suitable for production of ladle brick. Clay from
Musquodoboit, Nova Scotia has been used by a few
foundries 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. Stoneware clays are similar to low-
grade plastic clays and are characterized by good plas-
ticity, a vitrification range between PCE 4 and 10, a
long firing range and a fired colour from buff to grey.
They range from commercially inferior material
through semirefractory to firebrick clays. They should
have low fire shrinkage, enough plasticity and tough-
ness for shaping, no lime- or iron-bearing concretions
and very little coarse sand.

113



Table 3. Canada, shipments of clay products produced from imported clay' 1971-73

1971 1972 19737

(000 f12) (8000) (000 f12) (8000) (000 ft2) (8000)

Glazed floor and wall tile 15,023 5,820 17,641 6,958 .. ..

Electrical porcelains .. 18,592 .. 17,273 .. 15,630
Pottery, art and decorative ware .. 1,576 .. 644 .. 3,183
Pottery, other .. 1,725 .. 2,753 .. 893

Source: Statistics Canada.
Does not include refractories; .. Not available.

Table 4. Canada, shipments of refractories, 1971-73

1971 1972 19737

(short tons) ~ ($000)  (short tons)  ($000)  (short tons)  ($000)

Firebrick and similar shapes! 145,504 21,875 135,796 21,833 130,767 24,460
Cement, mortars, castables 95,196 13,909 88,031 13,435 62,618 9912

Source: Statistics Canada.

1 Includes fire clay blocks and shapes, fire brick, etc., made from domestic clays, and rigid fire brick, stove linings and other
shapes made from imported clays, chrome ore, magnesite etc. Silica brick not included.

P Preliminary.

Table 5. Canada, clay and clay products production and trade, 1965-74

Production
Domestic Imported Refractory
Clays! Clays? Total Shipments3 Imports# Exports4
(millions of dollars)
1965 428 314 74.2 274 59.4 10.3
1966 43.0 359 789 28.6 7.7 12.6
1967 443 35.5 79.8 30.7 70.7 13.7
1968 48.7 39.6 88.3 332 65.4 11.8
1969 49.5 345 84.0 355 76.3 14.0
1970 51.8 336 85.4 4.3 81.2 15.6
1971 50.2 351 85.3 39.8 84.5 15.5
1972 52.67 394 92.0 397 98.5 15.9

1973 61.2 49.1 111.1 344 115.5 23.7
1974 68.5 .. .. . 158.6 229

Source: Statistics Canada.

1 Production (shipments) of clay and clay products from domestic material. 2 Production (shipments) of clay products from
imported clays. 3 Includes fire brick and similar shapes, all types, refractory cements, mortars, castables, plastics, etc., plus all
other products shipped. 4 Includes refractories.

P Preliminary; .. Not available; Revised.
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Stoneware clays are used extensively in the manu-
facture 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 Saskat-
chewan was formerly the source of much of the clay
used at Medicine Hat. Stoneware clay pits are pres-
ently located in the Alberta Cypress Hills, southeast of
Medicine Hat, and at Avonlea, Saskatchewan. Stone-
ware clays occur on Sumas Mountain, near Ab-
botsford, 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
Shubenacadie and Musquodoboit. The Shubenacadie
clays are used principally for the manufacture of buff
facing brick. Other similar deposits occur at Swan Riv-
er, Manitoba, where some buff brick has been manu-
factured, Kergwenan, Manitoba and in British Co-
lumbia 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

Clays and clay products produced from domestic
sources were valued at $68.5 million in 1974, up 12 per
cent over the revised figure for 1973. Operators List 6,
Ceramic Plants in Canada, (1975) published by the De-
partment of Energy, Mines and Resources, indicates
the industry consisted of 181 operating plants at the
end of 1974.

1974 Clays and Clay Products

The brick and tile manufacturing industry accounts
for approximately one third 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, require-
ments for brick as a structural material in low- to me-
dium-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.

Seven plants manufacture sewer pipe from domes-
tic common clay, shale or stoneware clay along with
some imported shale and fire clay. Of the porcelain
and pottery producers, sanitaryware plants, electrical
procelain plants, wall tile plants, dinnerware plants
and the art potteries are the principal consumers of ce-
ramic-grade china clay and ball clays. These raw mate-
rials are imported mainly from the United States and
Britain. Some of the art potteries and one of the din-
nerware plants imported unfinished ware and com-
pleted the manufacturing process by glazing or
decorating.

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 pe-
troleumn coke, which was imported. Domestic and for-
eign sources of raw materials were used by Canadian
glass plants. Those in Quebec and Ontario accounted
for most of the imported silica sand used. Porcelain
enamel was produced and utilized at 24 plants.

Table 6. Distribution of ceramics plants in Canada, 1974

Number of Plants

Atlantic Prairie British

Ceramic Product Provinces Quebec Ontario Provinces  Columbia Total
Abrasives — 2 6 — — 8
Brick & Tile 4 8 35 6 3 56
Clay Sewer Pipe 2 2 2 1 7
Glass 1 5 8 4 2 20
Porcelain & Pottery —_ 10 30 5 3 48
Porcelain Enamel 2 4 18 — — 24
Refractories —_ 3 11 4 — 18

9 32 110 21 9 181

Note: Some plants produce more than one group of products.

Source: Based on revised data available to National Mineral Inventory, Mineral Development Sector.

—Nil.
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Table 7. Canada, consumption {available
data) of china clay, by industries, 1972-73

1972 1973
(short tons)
Ceramic products 12,819 13,866
Paint and varnish 3,385 5,553
Paper and paper products 128,513 127,582
Rubber and linoleum 8,413 8,290
Other products? 23716 23,447
Total 176,846 178,738

Source: Statistics Canada. Component breakdown by Statis-
tics Section, Mineral Development Sector.

UIncludes paper and paper products and paper pulp. 2In-
cludes miscellaneous chemicals, cleansers, detergents, s0aps,
medicinals and pharmaceuticals and other miscellaneous
products.

Specifications

The following specifications, published by the Cana-
dian Standards Association, are applicable to the speci-
fied clay products manufactured in Canada:

A 82.1-1965 Burned Clay Brick

A 82.2-1967 Methods of Sampling and Testing
Brick.

A 82.3-1973 Calcium Silicate (Sand-Lime) Building
Brick

A 82.4-1954 Structural Clay Load Bearing Wall Tile
(Reaffirmed 1972)

A 82.5-1954 Structural Clay Non-Load-Bearing Tile
(Reaffirmed 1972)

A 82.6 -1954 Standard Methods for Sampling and
Testing  Structural Clay-Tile (Re-
affirmed 1972)

A 60.1 - 1969 Vitrified Clay Pipe (le)

A 60.2 -1962 Methods of Testing Vitirfied Clay Pipe
(r1) (Reaffirmed 1972)

A 60.3 - 1969 Vitrified Clay Pipe Joints

World review

During 1974 reduced activity in all phases of the con-
struction industry in the United States came as a di-
rect and immediate result of a general economic re-
cession. In turn, the resource industries supplying the
construction industry were affected. Clay production
was down to 61.1 million tons from 64.3 million tons,
the entire reduction being in the common clay cate-
gory — that used chiefly in the manufacture of con-
struction material.

The major uses for specific clays in United States
are as follows: kaolin — paper manufacture, refrac-
tories, rubber manufacture; ball clay — dinnerware,
sanitaryware, floor and wall tile; fire clay — firebricks,
foundry sands, bentonite — iron ore pelletizing,
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foundry sand bonding, drilling mud; fuller’s earth
— absorbents and fillers, insecticide carriers; common
clay — construction 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 1,785
mines during 1974. The adequate reserves of high-
quality clays of all types, together with possession of
clay-processing technology, assure the United States a
position as a major world supplier of clays.

After the United States, the five leading producers
of kaolin are European countries, led by the United
Kingdom. About 20 per cent of the United Kingdom’s
clay production is exported, mainly to Europe, the
United States and Japan. In western Europe the paper
manufacturing industries of West Germany, France
and the Netherlands are the major users. Domestic
production for these markets has had only limited suc-
cess because of the inadequate quality of product.

Estimates place U.S.S.R. kaolin production second
to that of the United Kingdom followed far back by
France, Czechoslovakia and West Germany. Czech-
oslovakia is increasing its share of the European mar-
ket at the expense of British and United States kaolin.
In France many companies produce kaolin, although
operations are generally small, fairly widely dispersed
and relatively distant from major markets. On the
other hand, the industry in Brittany, which accounts
for about 80 per cent of France’s output, is expected to
expand its production substantially through more inte-
grated support by a central body in Paris. Also, a
major American producer has acquired an interest in
an operation in Brittany which will bring new capital
to the region along with additional technical and mar-
keting expertise.

Greece produces approximately 60,000 tons of ka-
olin 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
products. 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.

Production of kaolin in Japan is on a very small
scale except at the Itaya 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 refrac-
tories, 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.

Outlook

Building construction expenditures in Canada, which
in 1974 were close to $15 billion, are expected to in-
crease by about $1 billion in 1975, indicating that de-
mand for clay and clay products, as well as for other
construction materials, will remain high. Average
prices for most clay products are expected to rise slow-
ly, reflecting greater costs associated with land acquisi-
tion, land rehabilitation, environmental factors and
rising costs of energy.

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.

Technology concerning both chemical and mechan-
ical processing of kaolins has advanced significantly in
recent years in response to more stringent specifica-
tions by consumers. Major markets for kaolin are
likely to remain strong while potential growth areas
exist in paint and fibreglass applications and as cata-
lysts in the oil refining industry.

Demand for high-grade, super-duty refractories
continued to increase through 1974 and was supported
by greater imports of both alumina and magnesite fire-
brick. Steel processes such as the basic oxygen furnace,
pressure pouring and continuous casting, represent rel-
atively new refractory requirements. New products
and designs have also been dictated by changes in re-
ducing atmospheres in the chemical and petro-
chemical industry, by increased demand for high-
purity glass and by the need for more economical pro-
duction of ceramics.

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-
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sary feature of the industry will continue to produce
increasingly complex problems related to rising land
costs, land-use conflicts, environmental control re-
quirements, and cost of land rehabilitation. Some end-
use products such as brick and tile find competition
from cement, glass, metals and plastic manufacturers,
however, 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 montmo-
rillonite, a hydrous aluminum silicate with weakly at-
tached cations of sodium and calcium, is reviewed in a
separate section of the Canadian Minerals Yearbook,
1974.

Fuller’s earth is primarily a calcium montmorillon-
ite clay characterized by natural bleaching and absor-
bent properties; it is similar to nonswelling bentonite.
The terminology is confusing and bentonite and
fuller’s earth may not necessarily be separated in
world trade and production statistics by country. At-
tapulgite, a magnesium-aluminum silicate, is a form of
high-quality fuller’s earth.

Prices

United States clay prices, according to Chemical Mar-
keting Reporter, December 30, 1974.

($ per ton)
Ball clay
Domestic, crushed, moisture-repellent,
bulk car lots, fob Tennessee 8-11.25
Imported lump, 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 110.00
Partially calcined, same basis 110.00
Dry-ground, airfloated, soft, fob
Georgia 18.00
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Tariffs

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

29500-1 Clays, including fire clay, pipe clay not further

manufactured than ground free free free
29525-1 China clay free free 25
28100-1 Firebrick containing not less than 90 per cent silica;

magnesite firebrick or chrome firebrick; other fire-

brick valued at not less than $100 per 1,000, rectan-

gular shaped, not toexceed 100 x 25 in.3 for use in

kiln repair or other equipment of a manufacturing

establishment free free free
28105-1 Firebrick, nop, of a class or kind not made in Canada,

for use in construction or repair of a furnace, kiln,

etc. free free 15
28110-1 Firebrick, nop S 10 22172
28200-1 Building brick and paving brick 10 10 2212
28205-1 Manufactures of clay or cement, nop 12172 1212 22172
28210-1 Saggars, hillers, bats and plate setters, when

used in the manufacture of ceramic products free free free
28300-1 Drain tiles, not glazed free 1712 20
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
28405-1 Earthenware tiles, for roofing purposes free 171/2 35
28415-1 Earthenware tiles, nop 1212 20 35
28500-1 Tiles or blocks of earthenware or of stone prepared

for mosaic flooring 15 20 30
28600-1 Earthenware and stoneware, viz., demijohns, churns

and crocks, nop 20 20 35
28700-1 All tableware of china, porcelain, semiporcelain or white

granite, excluding earthenware articles

(Feb. 20/73 — Feb. 19/74) free 20 35
28705-1  Articles of chinaware, for mounting by silverware

manufacturers 121/2 1712 22172
28710-1 Undecorated tableware of china, porcelain, semi-

porcelain for use in the manufacture of decorated

tableware free 10 35
28800-1 Stoneware and Rockingham ware and earthenware, nop 1712 20 35
28805-1 Chemical stoneware free 10 35
28810-1 Hand forms of porcelain for manufacture of rubber

gloves free free 35
28900-1 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 Feb. 20/73 to Feb. 19/74) 12142 20 35
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Tariffs {concl'd)

United States

521.51
521.41
521.54
521.81
521.84
521.61
52111
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, wholly 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

1974 Clays and Clay Products

(¢ per long ton)

25
33
50
free
50
40
42

85
0.05¢ 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 (1975), TC Publication 706.

Note: In addition to the above tariffs various duties are in existence on manufactured clay products, viz., brick pottery, artware,

etc.
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A shearer being used in a longwall coal cutting and
loading operation in # 26 Colliery near Glace Bay,
Nova Scotia.
(NFB photo)



Coal and Coke

MICHAEL K. McMULLEN

In 1974 total coal production was 23 million tons, a
marginal increase over 22.6 million tons in 1973; its
value, however, rose sharply by approximately 41 per
cent to $254 million. Regionally, coal output increased
in British Columbia, Nova Scotia and New Brunswick
and declined in Alberta and Saskatchewan. Bituminous
coal production fell by 50,000 tons to 13.6 million tons,
notwithstanding that several coking coal producers in
western Canada experienced lengthy coal miners
strikes during the year. Subbituminous coal output
increased by 13 per cent to 5.6 million tons while lignite
production declined to 3.8 million tons from 4 million
tons in 1973. New mines came on stream in Alberta,
Saskatchewan and Nova Scotia. Exports, which de-
clined fractionally to 11.9 million tons, accounted for
roughly one half of total coal production in Canada and
88 per cent of bituminous coal production. Shipments
to Japan totalled 11 million tons in 1974. Imports fell 17
per cent to 13.6 million tons in large part due to a coal
miners strike in the United States and a Great Lakes
shippers strike. Of the coal consumed in Canada, about
17 million tons were used to generate electricity in
thermal power stations and 8.3 million tons of coking
coal were carbonized to make 6 million tons of coke.
Lesser amounts of coal were consumed by industrial
and commercial users throughout Canada.

The average value of all types of coal in Canada
rose from $7.96 a ton in 1973 to $11.04 a ton in 1974, an
increase of approximately 39 per cent. The largest
increase was for bituminous coal which increased by 45
per cent to $17.07 a ton. This increase was due mainly
to substantially higher prices paid for coking coal under
export contracts and to higher prices paid for high Btu
thermal coals as a result of higher oil prices. Indeed, for
the first time since the development of the western
Canadian coking coal industry for export to Japan in
the early 1970s the coking coal industry exhibited
positive financial results. The average value of produc-
tion for subbituminous coal and lignite increased to
$2.52 a ton and $2.16 a ton, or by 11 per cent and 2 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.

It was apparent in 1974 that exploration permits
and applications to develop new mines, both for coking
and thermal coals were receiving closer scrutiny than
before by provincial governments. Projects are being

assessed primarily in terms of economic costs and
benefits as well as the impact of coal development on
the environment. During 1974 the Government of
Alberta formally placed a moratorium on new coal
developments in the eastern slopes of the Rocky
Mountains pending the formulation of governmental
guidelines on land use and resource development for
this region.

Outlook

Production of all types of coal in Canada in 1975 can be
expected to reach about 26 million tons, an increase of
some 13 per cent over 1974. An estimated 13 million
tons will be exported to Japan and another 800,000 tons
will be sent to western Europe, the United States and
South America. Imports are expected to be higher in
1975 than in 1974.

Prices for coking coal under contract can be
expected to reach and maintain record levels in 1975 in
line with commodity value and increased production
costs. Although inventories for many steel products
were being built up in late 1974 and early 1975 the
effect was being felt mainly on the spot market where
coal prices have taken a marked downturn in early
1975 and are down sharply from record levels reached
in 1974. Prices on long-term contracts should not be so
affected because of the general tightness of world
supply and the concern by consumers of security of
long-term supplies. These prices will likely increase to
compensate for increasing costs of production.

The strong long-term demand for Canadian coking
coal exports is indicated by the interest shown in
Canada’s coal resources by foreign countries. Besides
Japan, who indicated that it would like to expand
imports from Canada by some 80 per cent by 1985,
West Germany, Italy, Brazil, the United Kingdom,
Spain, South Korea and Mexico were also actively seek-
ing Canadian coking coal supplies. The export market
for steam coal could also develop favourably in the
near-term depending, principally, on the international
price of oil. Spot shipments of Canadian steam coal
more than tripled in 1974 as shipments were made to
many countries, particularly in Western Europe,
indicating that markets exist there. Japan, which lifted
its embargo on the importation of steam coal for power
generation and heating in 1974 and set a quota of
800,000 tons for the year, is another potential market.

In addition to export markets it became evident in
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1974 that a significant market for western Canadian
coking coal and thermal coal could be developed in
Ontario. Given continuing shortfalls in United States
supply of both coking and thermal coal coupled with
uncertainties relating to long-term availability of
United States coal, Ontario steelmakers and Ontario
Hydro began to look at Canadian sources of supply to
complement imports from the United States. Testing
of thermal bituminous coals from the west were
undertaken by Ontario Hydro in 1974, and negotiations
are underway for the delivery of some 3 million tons
annually by the late 1970s. Ontario steelmakers began
major tests of western Canada coking coals in 1974 and
increased volumes are planned for 1975.

In addition to the traditional coal markets, attention
is being focused on the long-term possibility of

gasification and liquefaction of coal. Extensive re-
sources of coal in western Canada, particularly subbitu-
minous coal and lignite in the plains region, could
provide the basis for such energy development. In
1974, TransCanada PipeLines Limited announced
plans to begin a study of the potential development of a
gasification plant in western Canada.

Although the markets for coal appear to be
excellent, uncertainties as to future mine development
prevail. These uncertainties include the availability of
sufficient capital and mining equipment to bring a
mine into production. Some governmental policies
regarding resource development and environmental
requirements are still under consideration and are
having a modifying effect on the expansion of the
supply base. Moreover, the need exists to increase both

Table 1. Canada, coal produc'tion1 by types, provinces and territories 1973-74

1973 1974p
(short tons) (8)] (short tons) ®
Bituminous
Nova Scotia 1,175,587" 15,568,013 1,410,043 24,323,242
New Brunswick 394,219 3,389,776 415,048 5,320,915
Alberta 4,256,676 48,645,510 3,581,141 61,694,772
British Columbia 7,772,866 92,369,714 8,146,979 139,965,099
Total 13,599,348" 159,973,013 13,553,211 231,304,028
Subbituminous
Alberta 4939721 11,258,253 5,594,869 14,099,070
Lignite
Saskatchewan 4,028,280 8,500,156 3,842,140 8,299,022
All types, Canada total 22.,567,349" 179,731,422 22,990,220 253,702,120

Source: Statistics Canada.

! Production 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 and consumption, 1965, 1970-74

Domestic
Production Imports' Exports Consumption

1965 11,500,069 16,595,393 1,225,994 25,835,511
1970 16,604,164 18,863,779 4,391,572 29,512,533
1971 18,432,199 18,136,181 7,733,775 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
1974p 22,990,220 13,647,846 11,876,419 ..

Source: Statistics Canada.

! Coal imports for consumption — from U.S.A. and United Kingdom.

P Preliminary.
.. Not available.
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transportation and terminal handling capabilities.
These constraints, together with escalating construc-
tion, development and operating costs and continuing
prospects for a tight skilled labour market have led to
lengthening lead times for mine development and
problems as to price and cost structures in the
negotiating of contracts. It is unlikely that major mines
now under development or those to be announced in
1975, particularly coking coal mines, will be fully on
stream before 1980. Nevertheless, it is expected that
the growth in coal production will be to 40 million tons
in 1980 with production of subbituminous coal in
Alberta and lignite in Saskatchewan for domestic
power generation accounting for the bulk of expansion
between 1975 and 1980.

Production and mine developments

British Columbia. The coal producing region in British
Columbia is the Crowsnest Pass area of the southeast-
ern portion of the province. This basin has large
resources of low and medium-volatile bituminous coal
characterized by thick coal seams which occur within
faulted and disturbed lower Cretaceous rocks. Isolated
smaller coal basins in other parts of the province
contain coal seams ranging in rank from lignite to
anthracite.

During 1974, Kaiser Resources Ltd, Fording Coal
Limited and Byron Creek Collieries Limited produced
coal in British Columbia, with Kaiser being the largest.
In 1974, Kaiser produced about 4.9 million long tons of
clean coking coal from its large Harmer Ridge surface
mine and two underground mines located near
Sparwood. The bulk of the coking coal was sent to
Japan under long-term agreement. Some spot ship-
ments of coking coal were made, with some 50,000 tons
being sent to the two primary steel producers in
Hamilton, Ontario. In addition, shipments of thermal
coal were made to Ontario Hydro and to markets in
Denmark and France.

The base price of Kaiser’s Japanese contract, fob
Roberts Bank, was increased from $21.63 a long ton in
June progressively to $30.24 in November. By April
1975 the price had been substantially increased further
to $48.57 a long ton. These higher coal prices and
continuing successful mining and processing operations
enabled the company in January 1975 to announce its
first dividend to shareholders.

During 1974 Kaiser commenced a $4 million
expansion program to increase the annual capacity of
its surface mine by some 250,000 long tons by 1975.
Expansion and improvements to Kaiser’s underground
hydraulic mine were also underway in 1974. When
completed in 1975 the capacity of the hydraulic mine
will be 1.2 million long tons annually.

In 1974 Kaiser entered into a partnership with
Mitsubishi Corporation and Mitsui Mining Co., Ltd. of
Japan, forming a new company called Kaiser Coal
Canada Ltd., to investigate the feasibility of opening a
new underground hydraulic mine about 5 miles south
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of its existing operations. The mine is envisaged as
having a production capacity of 1.5 to 2.0 million long
tons of clean coal annually.

Late in 1974 a commercial agreement for combining
and marketing hydraulic coal mining technology was
concluded between Kaiser, Mitsui Mining Co., Ltd. and
the Ministry of Coal Industry of the Soviet Union.
Under the agreement, hydraulic mining technology wilt
be marketed to coal producers through sub-license
agreements. Any royalties will be shared equally
among the three parties. At year-end, Fording Coal
Limited of British Columbia had signed an agreement
to license this technology. Because of the nature of the
coal seams in the mountain region the hydraulic
mining technique holds promise of being widely used
there.

Fording Coal Limited produced some 2 million tons
of clean coking coal in 1974. The multi-seam surface
mining operation located some 35 miles north of
Sparwood near Elkford in the Fording Valley was
affected by a seven-week mine workers’ strike in
January and February and by plant modifications being
carried out later in the year. Nearly all of 1974
production was sent to Japan under a long-term
contract which calls for shipments of 3 million tons
annually. During the year a contract was signed for a
trial shipment of 20,000 tons of coking coal to The
Algoma Steel Corporation, Limited, Sault Ste. Marie,
Ontario.

The base price paid to Fording under its long-term
contract with Japanese consumers, fob Roberts Bank,
was increased from $21.55 a long ton in April to $32.22
a long ton in September, retroactive to the beginning of
1974. On April 1, 1975 the price was increased to $47.00
on an interim basis.

In order to increase production, Fording investi-
gated other possible areas for mining. The company is
looking at the potential for an hydraulic mine at Eagle
Mountain and signed an agreement in December 1974
with Kaiser Resources Ltd. and partners to use their
hydraulic coal mining technology.

Byron Creek Collieries Limited, located near
Corbin in the southeastern portion of the province,
produced some 200,000 tons of thermal coal in 1974
from its surface mine. Spot shipments were made to
Ontario Hydro and customers in Western Europe. A
doubling of capacity is planned for 1975.

Brascan Resources Limited continued to conduct
marketing studies to finance development of the
Sukunka coking coal property of Brameda Resources
Limited near Chetwynd in the northeastern portion of
the province. Limited exploration and development
work on the property was carried on in 1974.
Consideration is being given to initial production from
a small surface operation. Brascan has until June 30,
1975 to exercise options with Brameda to increase its
equity to 60 per cent. During the year Brameda
reported the termination of its agreement with the
British Columbia Railway under which the latter was
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Table 3. Principal coal producers in 1974

Estimated
1974 Coal Chief
Company and Mine Location Production Rank Markets Remarks
Nova Scotia (short tons)
1. Cape Breton Development (raw coal)
Corporation (DEVCO)
Lingan Mine, Lingan 452,000 Hvb A Power Generation Underground
No. 26, Glace Bay 578,000 Hvb A Metallurgical, Underground
Industrial,
Domestic
Princess, Sydney Mines 113,000 Hvb A Power Generation, Underground
Industrial,
Residential
Point Aconi 72,000 Hvb A Power Generation Surface,
initial production
in 1974
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Table 3. (cont’d)

1974 Coal and Coke

Estimated
) 1974 Coal Chief
Company and Mine Location Production Rank Markets Remarks
Alder Point 119,000 Hvb Power Generation Surface, operated only
from late 1973 to
mid-1974
2. Evans Coal Mines Limited 26000 Hvb B Power Generation, Underground
St. Rose Residential
3. Drummond Coal Company 21,000 Mvb & Power Generation Underground
Limited, Drummond, Hvb A
Westville
4, River Hebert Coal Company 32000 Hvb A Power Generation Underground
Limited
New Brunswick
5. N.B. Coal Limited 465,000 Hvb A Power Generation, Surface, operates
Minto, Chipman areas Paper Mills at 6 locations
Saskatchewan
6. Manitoba and Saskatchewan 378,000 Lig A Power Generation, Surface
Coal Company (Limited) Industrial
M & S Mine, Bienfait
Boundary Dam Mine, Estevan 1,627,000 Lig A Power Generation Surface, began
production in January
1974
6. Manalta Coal Ltd. 584000 Lig A Power Generation, Surface
Klimax Mine, Estevan Industrial
6. Utility Coals Ltd. 1253000 Lig A Power Generation Surface
¢/o Manalta Coal Ltd.
Utility Mine, Estevan
Alberta
Subbituminous mines
7. Century Coals Limited 40,000 Sub B Residential, Underground
Atlas, East Coulee Power Generation
8. Manaita Coal Ltd. 423000 Sub C Power Generation, Surface
Vesta Mine, Halkirk Residential
8. Forestburg Collieries Limited 619,000 Sub C Power Generation, Surface
Diplomat Mine, Forestburg Residential
9. Manalta Coal Ltd. 2044000 Sub A Power Generation Surface
Whitewood Mine, Wabamun & B
Highvale Mine, Sundance 2,329,000 Sub C Power Generation Surface
Roselyn Mine, Sheerness 30,000 Sub C Power Generation Surface
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Table 3. (concl'd)

Estimated
1974 Coal Chief
Company and Mine Location Production Rank Markets Remarks
Bituminous mines
10. Coleman Collieries Limited 496,000 Mvb  Japan for Underground
Vicary Creek, Coleman coke-making
Tent Mountain, Coleman 473,000 Mvb  Japan for Surface
coke-making
11. The Canmore Mines, Limited 182,000 An & Japan for Underground
Canmore 21,000* Lvb coke-making Surface
12. Cardinal River Coals Ltd. 1,086,000 Mvb  Japan for Surface
Cardinal River Mine, coke-making
Luscar
13. Mclntyre Mines 1,609,000* Lvb Japan for Surface and
Limited 741,000 coke-making Underground
Smoky River Mines, No. 9 Surface
Grande Cache mine opened in 1974
British Columbia
14. Kaiser Resources Ltd. 969,000 Lvb Japan for Surface and
Michel Colliery, Natal coke-making Underground
(hydraulic
mining, room-and-
pillar)
Harmer Ridge, 6,583,000 Lvb Japan for Surface
Sparwood coke-making
14. Fording Coal Limited 2,840,000 Lvb Japan for Surface
Fording Mine, Fording coke-making
Valley
Byron Creek Collieries Limited, 200,000 Mvb  Ontario and Europe Surface
Corbin for steam generating
Yukon
15. Cyprus Anvil Mining Corporation 17,000 Hvb B Anvil lead-zinc Underground
Carmacks Coal Mine, 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.

to purchase a 40 per cent interest in the Sukunka
project. Nearby, in the Quintette area, Denison Mines
Limited continued exploration on its Babcock and
Wolverine projects. Emphasis was again placed on the
Babcock property where Denison shares interests with
Alco Standard Corporation. The exploration program
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was completed in 1974 with financing provided by
Mitsui Mining Co., Ltd. and Tokyo Boeki Ltd.
Marketing studies and further investigations relating to
mining methods are to be undertaken in 1975. Farther
north in the Pine Pass region, Pine Pass Development
Lid. suspended exploration and drilling on property



optioned from Pan Ocean Oil Ltd. but expects to
resume activities in 1975. In the Peace River area
Cinnabar Peak Mines Ltd. reported completion of a
preliminary feasibility study with respect to coal
reserves on its land holdings.

In the Crowsnest Pass region, Crows Nest Indus-
tries Limited undertook some limited development
work on its Line Creek coal property with emphasis
placed on mine design work. Some development work
was carried out on the Elk River property owned
jointly by Scurry-Rainbow Oil Limited and Emkay
Canada Natural Resources Ltd. In the latter part of the
year, West German and Italian steel interests were
investigating the possible purchase of Emkay Canada’s
50 per cent interest in this property. Farther to the
south, Rio Tinto Canadian Exploration Limited (Rio-
canex), a subsidiary of Rio Algom Mines Limited,
completed an extensive drilling and sampling program
on the Sage Creek property in the Flathead Valley
region just north of the Montana border. Development
work will continue in 1975. This property is optioned
from Pan Ocean Oil Ltd.

Alberta. Most of Alberta’s coal resources are bitumi-
nous and subbituminous, but coal of all ranks from
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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 subbitumi-
nous coal is found in the Plains region. Alberta is
Canada’s leading coal-producing province and has the
largest number of coal mines. Coking coal is produced
by four mining companies, namely Mclntyre Mines
Limited (formerly Mclntyre Porcupine Mines Lim-
ited), Coleman Collieries Limited, Cardinal River
Coals Ltd., and The Canmore Mines, Limited.

During 1974, Mclntyre Mines Limited produced
some 1.5 million long tons of clean coking coal from its
underground No. 2 mine and No. 8 and 9 open-pit
mines in the Smoky River area near Grande Cache. In
April the No. 9 surface mine was brought on stream to
replace the No. 8 mine which was phased out in August
due to exhaustion of reserves.

In April, Mclntyre reached agreement with its
Japanese customers for delivery of 1.5 million long tons
on a one-year contract, with prices to be based on
eastern United States producer prices for coal of equal
rank, quality and coking properties. One-year contracts
with Bethlehem Steel Corporation for 300,000 tons and
The Steel Company of Canada, Limited for 200,000 on
the same pricing arrangements were also made. In

Table 4. Canada, coal production by rank, province, type of mining and average output per
man-day, 19747

Production’

Average output per man-day? (¢)

Underground Surface Underground Surface
(short tons)
Bituminous
Nova Scotia 1,326,072 218,153 2.5 5.0
New Brunswick — 415,048 — 8.0
Alberta 1,662,135 3435974 15.0 30.0
British Columbia 968,932 9,749913 15.0 26.0
Subbituminous
Alberta 50,280 5,544,589 11.0 80.0
Lignite
Saskatchewan — 3,842,140 — 95.0
Canada 1974/ 4,007,419 23,205,817 10.8 50.0
1973 4,446,492 22,584,805 11.5 51.4
Total, all mines
1974p 27,213,236 44.6
1973 27,031,297 44.8

Sources: Statistics Canada, and the Department of Energy, Mines and Resources.
! Raw coal production only. 2 Mine production and related employment only, excludes preparation plant workers, execulive

administrative, sales and office employees.

Man-day refers to approximately an eight-hour man-shift.
P Preliminary.
€ Estimated.
— Nif.
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October Mclntyre concluded agreement with its Japa-
nese customers to receive an advance on coal deliveries
of $16.3 million to be received before April 1, 1975 and
an immediate price increase of $11.00 a long ton to
$40.23 fob Vancouver. In addition a new three-year
agreement was finalized calling for delivery of 1.5
million long tons a year beginning April 1, 1975. In
April 1975 an fob price Vancouver of $58.57 was set for
Mclntyre coal shipped to Japan. In 1975, Mclntyre will
ship 200,000 tons to The Steel Company of Canada,
Limited in Hamilton and 150,000 tons to Sydney Steel
Corporation in Sydney, Nova Scotia.

In June, McIntyre made an agreement with
Meadowlark Farms, Inc. a subsidiary of Amax Coal
Company, Inc. for exploration and evaluation of the
Copton coal property located near the No. 9 mine.
Work under this agreement began in 1974.

Coleman Collieries Limited produced coal in the
Crowsnest Pass area from one open-pit location at Tent
Mountain and from two underground mines at Vicary
Creek in 1974. Most of the 880,000 tons of clean coking
coal produced were shipped to Japan. During the year,
preproduction stripping was carried out on its new
No. 4 open-pit location in the Tent Mountain area
which is scheduled for production in early 1975. A

second new pit is planned for later in 1975. With the
start of operations of these new pits Coleman will
reduce its production from current underground
mining operations. Investigations relating to a new
underground mine at Tent Mountain will be under-
taken during 1975.

In April 1974, Coleman negotiated a price of $29.00
a ton fob Port Moody for clean coking coal shipped to
Japan under contract. The volume of coal to be shipped
in the fiscal year 1974 was set at 680,000 long tons. In
September the price was raised to $30.96 a long ton.
Effective April 1, 1975, Coleman agreed to a price of
$45.96 a long ton under a new three-year agreement
calling for shipments of some 750,000 tons in 1975,
increasing to an annual rate of 900,000 long tons
commencing in April 1976. Besides shipments to
Japan, Coleman made spot deliveries of both coking
and thermal coal to Italy, France, Holland, Belgium and
South Korea in 1974.

Cardinal River Coals Ltd. managed to produce
about 800,000 long tons, or roughly one half of its rated
annual capacity of 1.5 million long tons of clean coking
coal in 1974 due to a protracted coal miners strike. The
surface mine, located near Luscar was shut down
between April 23 and September 11. The company

COAL'S ROUTE TO CONSUMPTION
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expanded production capability of its surface mine by
50 per cent in 1974 and carried out exploration work on
its other properties during the year.

Cardinal River, which holds a contract with
Japanese steel works to ship 1.5 million long tons
annually, negotiated a base price increase from $20.82 a
long ton, fob Vancouver, to $32.00 a long ton in
October. Effective April 1, 1975 a price of $48.55 a long
ton will be applicable to shipments.

The Canmore Mines, Limited produced mainly
semi-anthracite coal from its underground and surface
mine in the Cascade area. Nearly all of the 140,000 long
tons of clean coal produced were shipped to Japan. A
second underground mine is being developed in the
Cascade area.

Gregg River Resources Ltd., a wholly-owned
subsidiary of Manalta Coal Ltd., signed a contract in
1974 to supply 21 million metric tons of coking coal to
Japanese steelmakers over a 15-year period from its
proposed Gregg River mine near Hinton. The Japanese
consortium agreed to provide a $20 million loan to
finance part of the $60 million venture. The initial price
for coal was set at $US 32.24 a ton, fob Vancouver. The
project, however was formally deferred by the Govern-
ment of Alberta pending establishment of policy
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guidelines on land use and resource development for
the Foothills region.

Consolidation Coal Company of Canada completed
extensive exploration and mine feasibility studies on
its Brazeau project near Nordegg. During the year the
company made a submission to the Government of
Alberta for a mining permit and negotiated with
Japanese steelmakers for a long-term contract. The
Nordegg mine project is planned for production of
1.5 million long tons of clean coking coal a year over a
15-year period with marginal quantities of thermal coal.

Canpac Minerals Limited announced plans in 1974
to open an underground coal mine in the Shaughnessy
area, 15 miles west of Lethbridge. Initial production at
a rate of 750,000 tons a year is planned for 1979.

In the exploration field the area north of Blairmore
and Coleman was active in 1974. Consolidation Coal
Company of Canada carried out exploration programs
on properties optioned from Scurry-Rainbow Oil
Limited. In particular, extensive work was done on the
Grassy Mountain thermal coal property including test
shipments for Ontario Hydro. The Granby Mining
Company Limited carried out exploration and test
work on its Granridge coking coal property (Isolation
Ridge) which was optioned from Canpac in late 1973.

Table 5. Producers’ disposition of Canadian coal' 1974

Originating Province

British
Nova New Columbia
Destination Scotia Brunswick Saskatchewan  Alberta and Yukon Canada
(short tons)

Railways in Canada 5118 — 75,674 474 — 81,266
Newfoundland 891 — — — — 891
Prince Edward Island 19,710 — — — — 19,710
Nova Scotia 1,150,484 5,587 — — — 1,156,071
New Brunswick 25,628 358,055 — — — 383,683
Quebec 59,310 137,879 — 7,481 — 204,670
Ontario 761 — 45,152 217,088 14,337 277,338
Manitoba — — 393,467 84,020 — 477,487
Saskatchewan — — 3,315,679 216,572 — 3,532,251
Alberta — — — 5,467,306 — 5,467,306
British Columbia — — —_— 15,402 370,104 385,506

Total Canada 1,261,902 501,521 3,829,972 6,008,343 384,441 11,986,179
United States — 2,747 11,435 270,842 7923 292,947
Japan — — — 2,944 562 7,488,184 10,432,746
Other 26,088 — — — 292,087 318,175

Total Shipments 1,287,990 504,268 3,841,407 9,223,747 8,172,635 23,030,047

Source: Statistics Canada.
!'Saleable coal (raw coal, clean coal and middling sales).
— Nil.
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Coal testing is scheduled in the 1975 program of work.
Bralorne Resources Limited updated engineering
studies in 1974 on its Savanna Creek coking coal proj-
ect and is planning additional exploration on its south
block in 1975.

In the Ram River — Nordegg region, Consolidation
Coal earned a 50 per cent interest in a Scurry-Rainbow
coal property with the completion of a test drilling
program. Brascan Resources Limited has an option on
the Wharf Resources Ltd., Nordegg coal property and
will begin work there in 1975. Pan Ocean Qil Ltd. plans
to option its Ram River coal holdings for exploration
work during 1975.

In the coal branch area southeast of Hinton many
companies carried out exploration and test work on
thermal coal properties, principally due to the interest
of Ontario Hydro in foothills high Btu bituminous coal.
These included Luscar Ltd. at Coal Valley, Manalta
Coal Ltd. at Mercoal and Denison Mines Limited at
Coalspur. The Granby Mining Company Limited and
Associated Porcupine Mines Limited have a joint
exploration program underway near Hinton.

To the north, in the Smoky River area Cyprus
Anvil Mining Corporation conducted limited work on
its optioned Kakwa property and at Fox Creek, 150

miles northwest of Edmonton, Shell Canada Limited
continued work on its thermal coal property.

Subbituminous coal production from the Plains
region of Alberta increased to 5.6 million tons in 1974,
and the industry is expected to continue expanding
based on demand for coal to fuel power stations.
Nearly all production in 1974 was used for mine-mouth
power generation at Calgary Power Ltd.’s Wabamun
and Sundance stations on Lake Wabamun and Alberta
Power Limited’s Battle River station east of Drum-
heller.

Manalta Coal Ltd. produced 4.5 million tons from
Calgary Power’s Highvale and Whitewood mines in
1974. With expansion of the Sundance power station to
2,100 megawatts by 1980, annual coal requirements
from the Highvale mine will be nearly 8 million tons. In
the Forestburg-Halkirk area east of Red Deer, Manalta
and Forestburg Collieries Limited each operate a
surface mine that supplies coal to Alberta Power’s
Battle River station. Manalta produced about 425,000
tons at its Vesta mine and Forestburg produced about
600,000 tons. Coal requirements for the Battle River
station will more than triple by 1979 as capacity is
increased to 740 megawatts.

Table 6. Canada, exports and imports of coal, 1973-74

1973 19747
(short tons) $ (short tons) $
Exports

Japan 11,712,105 160,046,000 10,993,226 229,880,000
United States 184,001 3,241,000 396,309 11,992,000
West Germany — — 165,484 3,584,000
Denmark — —_— 109,039 1,653,000
Chile 114,980 1,369,000 25,760 357,000
Italy — — 53,698 1,193,000
France — — 53,480 1,045,000
United Kingdom 11,760 389,000 43,797 1,358,000
South Korea — — 34,646 612,000
St. Pierre-Miquelon 854 19,000 980 33,000

Total 12,023,700 165,064,000 11,876,419 251,707,000

Imports (for consumption)
Anthracite
United States 332,9997 5,624,000 235,276 5,052,000
Bituminous

United States 16,014,841 160,824,000 13,410,293 296,844,000
United Kingdom — — 2,277 110,000

Total 16,347,840 166,448,000 13,647,846 302,006,000

Source: Statistics Canada.

P Preliminary; — Nil; ’ Revised.
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Saskatchewan. Coal production, all lignite, comes
from four surface mines in the Estevan-Bienfait region
of southeastern Saskatchewan. Most production is sold
to Saskatchewan Power Corporation (SPC) for use in
its nearby power stations. The other important lignite
market is Manitoba where shipments are made to The
Manitoba Hydro-Electric Board (Manitoba Hydro)
for power station use. Smaller sales are also made to
industrial and local consumers.

Total lignite production in 1974 totalled some 3.8
million tons, down from 4 million tons in 1973. At
Estevan, Manitoba and Saskatchewan Coal Company
(Limited) produced 1.6 million tons from its new
Boundary Dam mine which commenced initial produc-
tion in January 1974. This mine and the nearby Utility
Coals Ltd. mine, which produced some 1.3 million tons
during the year, are captive suppliers to the adjacent
SPC Boundary Dam power station. When the expan-
sion at the Boundary Dam station to 882 megawatts is
completed in 1977, annual coal requirements will
increase to some 4.5 million tons. At Bienfait, Manalta
Coal Ltd.’s Klimax mine produced some 584,000 tons
in 1974 while the M & S mine of Manitoba and
Saskatchewan Coal Company (Limited) produced
378,000 tons.

To the west of Estevan in the Willow Bunch area a
new coal mining centre will be opening up to provide
lignite for a new lignite-fired power station to be built
by SPC at Poplar River near Coronach. Initial require-
ments for the first unit of 300 mW will be approxi-
mately 1.5 million tons a year. In northern Saskatche-
wan in the La Ronge area, Brascan Resources

Table 7. Canada, supply and demand of coal,
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carried out an exploration and drilling program during
1974.

During 1974, the joint Government of Canada —
Government of Saskatchewan drilling program to
determine lignite resources in the province was
expanded to include evaluation of lignite quality. The
enlarged program is scheduled for completion in 1976.

New Brunswick. All coal in New Brunswick is surface
mined in the Grand Lake coal basin in the Minto-
Chipman area by N.B. Coal Limited, a provincial
Crown company. In 1974, production increased to
415,000 tons from 394,000 in 1973. Most production is
sold to the New Brunswick Electric Power Commission
(N.B. Power) for use in its Grand Lake power station
near Minto. Approximately 180,000 tons were deliv-
e;e7d to pulp and paper companies in Quebec during
1974.

In 1974, a joint drilling program to update recover-
able reserves in the Minto-Chipman area by the
Government of New Brunswick and N.B. Power was
completed. In 1975, it is planned to initiate a joint
program involving the Government of Canada and the
Government of New Brunswick to evaluate coal
resources in the province, principally those outside the
Minto basin.

Nova Scotia. In Nova Scotia, demand for both coking
coal and steam coal remained high and production
increased during 1974. During the year Cape Breton
Development Corporation (DEVCO), which supplied
all but about 75,000 tons of Nova Scotia output from

1963 and 1973

1963 1973

(short tons)

Supply
Production 10,451,623 22,567,349
Landed imports 14,740,448 16,638,928
Total inventory change  +363,672 —232,444
Total supply 24828399 39,438,721
Demand
Domestic sales
Electric utilities 5,150,179 16,673,301
Mining and
manufacturing 7,085,714 1,737,693
Coke-making 5,842,253 8,482,549
Subtotal 18,078,146 26,893,543

1963 1973

(short tons)

Demand
Residential 3,087,777 105,551
Railways 324,513 86,335
Ship’s bunkers 261,369 127,457
Government and
institutional 231,000 61,000
Subtotal 3,904,659 380,343
Coal mine and local use 784,633 294,031
Unaccounted for coal 1,006,594 -152,896
Total domestic
demand 23774032 27415021
Exports 1,054,367 12,023,700
Total demand 24,828,399 39,438,721

Source: Statistics Canada.
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the Sydney coalfield, produced 1.3 million tons com-
pared with 1.1 million tons in 1973.

In August 1974 DEVCO’s new mine at Lingan
started its first longwall and by mid-November was
producing at a rate of some 15,000 tons of saleable coal
a week. A second and third longwall are scheduled to
commence in 1975. At DEVCO’s No. 26 mine at Glace
Bay, a new belt-haulage system including an under-
ground bunker was completed in 1974 replacing the
rope-haulage method previously used. The No. 26 mine
is DEVCO’s largest producer and the main supplier of
coking coal to Sydney Steel Corporation. DEVCO’s
No. 12 mine at New Waterford, which was closed due
to an explosion and fire in 1973, was permanently
sealed in 1974. Construction of a new preparation plant
began in 1974 at Grand Lake midway between the
Lingan and No. 26 mines. The plant, which includes
facilities specifically designed to remove sulphur
compounds, is scheduled for operation by late 1976. A
small surface mine at Alder Point that opened in early
1974 to supplement coal deliveries by DEVCO to Nova
Scotia Power Corporation was replaced in the latter
part of 1974 with a new surface mine at Point Aconi.

During 1974 Thorburn Mining Limited started up a
coal reclamation project at Stellarton based on a
process developed by the Department of Energy,
Mines and Resources. Coal is being recovered from
coal waste dumps and sold to the Nova Scotia Power
Corporation for power station use. Three coal mine
waste dumps are to be reclaimed at an annual rate of
50,000-60,000 tons.

Exploration was active in 1974 on both Cape Breton
Island and mainland Nova Scotia, with emphasis
placed on proving up reserves for possible surface
mining operations. During 1974 Cumberland Mining
Associates conducted a drilling and assessment pro-
gram in the Springhill area. A joint drilling program to
be conducted by the Nova Scotia Department of Mines
involving funding by the Government of Canada and
the Government of Nova Scotia, is planned to
commence in 1975 and will encompass several coal
bearing areas of the province.

Trade and markets

Exports. In 1974 exports of bituminous coal amounted
to 11.9 million tons; a slight decline from 12.0 million
tons in 1973. The value of exports however, increased
sharply to $252 million from $165 million in 1973. Of
total exports, about 65 per cent originated from mines
in British Columbia with most of the balance from
Alberta. Export shipments accounted for approxima-
tely one half of total production and 88 per cent of
bituminous coal production. Japan received nearly 11
million tons or 93 per cent of total exports compared
with 11.7 million tons or 97 per cent in 1973. All
shipments to Japan were of coking quality. Spot
shipments nearly tripled in 1974 to 900,000 tons as
shipments of both steam coal and coking coal were
made to nine countries, including shipments of over
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100,000 tons to three, namely the United States, West
Germany and Denmark.

Imports. Canada imported 13.6 million tons in 1974, a
decrease of nearly 2.7 million tons from 1973. Bitumi-
nous coal accounted for 13.4 million tons with the rest
being anthracite. With the exception of a small spot
shipment from the United Kingdom all imports were
from the Appalachian region of the eastern United
States. The sharp fall in imports from the United States
was, in large part, due to the coal miners strike late in
the year, shortages of rail hopper cars and a Great
Lakes shippers strike during August and September.
About 6.6 million tons or 49 per cent of bituminous
coal imports were imported for thermal power genera-
tion use in Ontario with approximately 5.5 million tons
imported for coke-making purposes. The balance of
imports was used for heating and specialty markets.

Thermal power industry

Coal used for the generation of electricity in Canada
totalled some 17 million tons in 1974, up slightly from
16.6 miliion tons in 1973. Approximately 9.6 million
tons were domestic coals and the remainder was
imported coal for Ontario. At the end of 1974 total
capacity of power stations in Canada having coal-fired
capability stood at some 11,400 megawatts (mW). New
coal-fired capacity under construction, announced or
planned for installation by 1981 totals some 5,000 mW.
In addition major expansion is proposed for the
1981-1985 period, particularly in the coal producing
provinces of western Canada. Indeed, British Columbia
Hydro and Power Authority (B.C. Hydro), which has
no coal-fired stations in its system, is actively investi-
gating the development of the Hat Creek lignite
deposit near Ashcroft for major power generation use
by the mid-1980s.

Ontario Hydro is the largest user of coal in Canada.
In 1974 Ontario Hydro burned some 7.4 million tons of
bituminous coal, virtually all imported from the United
States. A total of 6.6 million tons were imported during
the year; the balance coming from stockpiles. At
present nearly all Ontario Hydro’s coal demands are
met by long-term supply contracts with coal companies
in West Virginia and Pennsylvania. Consolidation Coal
Company and Eastern Associated Coal Corp. are the
two main suppliers to Ontario Hydro. During 1974
Ontario Hydro announced that agreement had been
reached with United States Steel Corporation for the
development of a new thermal coal mine in Pennsylva-
nia. Ontario Hydro will invest up to $38 million in the
project and receive 3 miilion tons a year over a 30-year
period. Initial deliveries from the mine are scheduled
to begin in 1977, with shipments of 3 million tons
annually expected in 1979.

Expansion of Ontario Hydro’s Nanticoke power
station on Lake Erie continued as the fourth 500 mW
unit came on line. When completed in 1977 Nanticoke
will be the largest thermal power station in Canada
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with total capacity of 4,000 mW and will consume
annually some 7.5 million tons of bituminous coal. The
station was shut down for nearly four and one-half
months in 1974, foliowing a fire in the No. 2 unit in late
July. The entire station was shut down until mid-

December to allow investigators to determine the
cause of the accident. The damaged unit will not be
ready for operation until late 1975. Plans are underway
for the construction at Thunder Bay, Ontario of two
lignite-fired, 150 mW units to be added by 1980-81 to

Table 9. Principal coal-fired thermal power stations in Canada, 1974

Total
Station
Utilities Station Capacity Remarks
(kilowatts)
Nova Scotia
1. Nova Scotia Power Corporation Glace Bay 111,000 4 small units converted to dual
firing with oil or coal
2. Nova Scotia Power Corporation Trenton 210,000
3. Nova Scotia Power Corporation Harrison Lake 25,000 One unit of 1,500 kW capacity
discontinued in 1973
New Brunswick
4. New Brunswick Electric Power
Commission Chatham 32,500
5. New Brunswick Electric Power
Commission Grand Lake No. | 13,750
New Brunswick Electric Power
Commission Grand Lake No. 2 85,000
Ontario
6. Ontario Hydro Richard L. Hearn 1,222,500
7. Ontario Hydro Lakeview 2,422,500
8. Ontario Hydro Nanticoke 2,022,500 Four 500 mW units to be added by
1978
9. Ontario Hydro J. Clark Keith 271,500
10. Ontario Hydro Lambton 2,022,500
11. Ontario Hydro Thunder Bay 128,300 Two 150 mW lignite-fired units to
be added by 1980
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 Operated only briefly in 1974
18. Alberta Power Limited Battle River 212,000 150 mW addition scheduled for
1975, and 375 mW addition for
1979
19. Calgary Power Ltd. Wabamun 582,000
20. Calgary Power Ltd. Sundance 600,000 Four 375 mW units to be added by
1980
21. Alberta Power Limited H.R. Milner 150,000

Source: Statistics Canada.
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Table 10. Coal used by thermal power stations in Canada, by provinces, 1959-1974

Nova New Saskat- Total
Scotia Brunswick Ontario Manitoba chewan Alberta Canada

(thousands of short tons)

1959 426 141 196 34 435 187 1,419
1960 494 202 118 56 710 206 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 3,858 87 1,230 1,499 7879
1967 835 303 4,889 42 1471 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
19740 663 322 7,409 145 3,199 5,259 16,997

Source: Statistics Canada.
P Preliminary; — Nil.
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the existing 128 mW coal-fired station. Annual lignite
consumption for these two new units is estimated to be
some 1.3 million tons. A new 800 mW coal-fired station
is also planned for this region near Atikokan and is
proposed to be brought on line in the 1981 — 1985
period.

During 1974 Ontario Hydro tested a number of
samples of high Btu bituminous coals from western
Canadian coal properties. These included shipments
from Byron Creek Collieries and Kaiser Resources
Ltd., in British Columbia and Consolidation Coal
Company of Canada (Grassy Mountain), Luscar Ltd.,
and Manalta Coal Ltd. (Coal Branch) and Canpac
Minerals Limited (Lethbridge region) in Alberta. This
program will continue in 1975 with emphasis placed on
blending of washed coals. Ontario Hydro tentatively
plans to take up to 3 million tons of western Canadian
coals by 1978 if tests of these coals prove successful and
if negotiations can be completed for long-term produc-
tion and transportation commitments.

During 1974, plans were announced by Federal
Industries Ltd. to build a new coal handling terminal on
McKellar Island at Thunder Bay. The project is
estimated to cost some $30 million and to take two
years to construct. The terminal can be served by both
the Canadian National and Canadian Pacific railroads.
Initial throughput of 3 million tons is planned for 1977,
with Ontario Hydro considered to be the main
customer. However, in early 1975 it was announced
that construction would be delayed because negotia-
tions between Ontario Hydro and coal suppliers had
not yet been completed.

In Alberta, Calgary Power Ltd. received approval in
1974 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 third 375 mW unit
and the fifth unit to be added at Sundance. Application
has now been made for the addition of another
375 mW unit. With completion of the sixth unit total
capacity of the Sundance station will be 2,100 mW. At
this rated gross capacity, the station will require some 8
million tons of subbituminous coal annually from the
nearby Highvale mine making Sundance the largest
single user of coal in Canada. Calgary Power is actively
considering the development of a new power station in
the Dodds-Round Hill area southeast of Edmonton
where the company has extensive coal holdings.
Development of this site would be for the 1980-85
period.

At Forestburg, Alberta Power Limited continued
construction of a 150 mW addition to its Battle River
power station which is scheduled for commissioning in
late 1975. A new 375 mW unit was approved in 1974
and is scheduled for completion in 1979-80. Additional
expansion is also being considered for this station in
the 1980-85 period. At Grande Cache, where Alberta
Power brought the H.R. Milner 150 mW station on line
in 1973, inappropriate middling supply from the nearby
coal preparation plant of McIntyre Mines forced the
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station to switch to a blend of oxidized coal and
primary rejects from the preparation plant.

In Saskatchewan, a 300 mW addition is under
construction at the Boundary Dam power station at
Estevan. Upon completion in 1977, total capacity of the
six units at the station will be 882 which will require
some 4.5 million tons of lignite annually. Lignite is
supplied by two nearby mines, the Utility Coals Ltd.,
mine and the Manitoba and Saskatchewan Coal
Company (Limited’s) Boundary Dam mine, which
commenced production in January 1974. During 1974,
studies continued, and hearings were held to assess the
siting of a new lignite-fired station on the Poplar River
near Coronach in the Willow Bunch area of southern
Saskatchewan. Approval for the station was given by
the Government of Saskatchewan in early 1975.
Initially, the Poplar River station is to have capacity of
600 mW with the first 300 mW unit scheduled for
service in mid-1979. A new lignite mine will be
developed nearby.

In Manitoba at Brandon and Selkirk dual-fired
power stations of Manitoba Hydro had a combined
capacity of 393 mW. In recent years these stations have
been using approximately 400,000 — 450,000 tons in
total of Saskatchewan lignite annually. However, coal
use was reduced substantially to 145,000 tons in 1974 as
Manitoba Hydro utilized its available hydro capacity.

In New Brunswick, the New Brunswick Electric
Power Commission operates its Grand Lake power
station on high-volatile bituminous coal mined from
the nearby Minto coalfield. The dual-fired station at
Chatham aiso uses some coal. Consideration is being
given to the addition of a 200 mW dual-fired unit at
Dalhousie to burn coal and oil for service in the late
1970s. Approximately 300,000 tons of coal would be
required annually for this new unit.

The Nova Scotia Power Corporation operates three
coal-fired power stations in the province fuelled with
high-volatile bituminous coals from Nova Scotia. The
bulk of the coal comes from the mines of DEVCO on
Cape Breton Island. In 1974 modifications were
completed at the Glace Bay station to improve
efficiency and the reliability for the supply of steam to
the nearby Glace Bay heavy-water plant. During the
year Nova Scotia Power continued to evaluate the
possibility of adding new coal-fired capacity to its
system. The location and size of such expansion is
mainly dependent upon adequate supplies of coal being
made available, sufficient for the service life of any new
generating unit.

Coke industry

In 1974, approximately 8.3 million tons of coking coal
were carbonized to produce 6.0 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 uses a combina-
tion of Nova Scotia and United States coals to produce
coke for its steel mill. The integrated steelmakers
account for over 90 per cent of coke production in
Canada.

During 1974 coal production from United States
mines was disrupted due, largely, to coal mine strikes
and a Great Lakes shipping strike. Moreover, ship-
ments were affected by a shortage of rail cars. Thus
deliveries to Ontario steel mills were less than antic-
ipated and, consequently, necessitated some reduced
coke oven operation and reductions of inventories of
both coal and coke. The Great Lakes shipping season
was extended to mid-January 1975 to facilitate the late
movement of coal into Ontario.

Of the approximately 5.5 million tons of coking coal
imported from the United States in 1974 approxi-
mately 3.1 million tons or some 55 per cent came from
captive mines. Approximately 5.0 million tons, or 83
per cent of coke produced in Canada, was charged to
blast furnaces for pig iron production. The remainder
of the coke was consumed by foundries, chemical
plants and nonferrous metal smelters. The market for
coke byproducts such as gas, ammonia, tar and light
oils is limited in Canada mainly because of competition
from petroleum-based products. However, the steel
companies 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 1974
shipments of some 288,000 tons, valued at $9.5 million,
were exported to four countries, with the bulk going to
the United States. Imports of coke amounted to
406,000 tons, valued at $35.5 million, with shipments
coming from the United States, West Germany and the
United Kingdom.

In 1974, an average of 1.44 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 1,020 pounds, down 10
pounds from the rate in 1973. Based on these two
factors it is estimated that, in 1974, about 1,460 pounds
(0.73 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 coke oven plants 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 (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 1974 some 3,285,644
tons of coal were charged to coke ovens to produce
some 2,232,000 tons of coke.

The new Beckley mine in West Virginia in which
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Stelco has a 12.5 per cent equity interest commenced
production in 1974. Annual capacity of 1.5 million tons
of low-volatile bituminous coal is scheduled to be
reached in 1976 with Stelco’s share to be a minimum of
187,500 tons yearly. At Stelco’s Griffith iron ore mine
in northwestern Ontario a SL/RN kiln was being built
in 1974 for start up in mid-1975. This direct reduction
process will use Alberta subbituminous coal as the
reducing agent in the production of concentrated
metallic iron. Up to 400,000 tons of coal, to be shipped
from the Forestburg area of Alberta, will be required
annually. During 1974, Stelco purchased some 200,000
tons of low-volatile bituminous coking coal from
MclIntyre Mines Limited of Alberta for use in the blast
furnaces in Hamilton. A similar quantity will be taken
from Mclntyre in 1975 and, in addition, some 100,000
tons will be taken from Kaiser Resources Ltd.

The Algoma Steel Corporation, Limited (Algoma)
of Sault Ste. Marie, Ontario produced some 1,462,000
tons of coke in 1974 from 2,148,000 tons of coking coal.
During 1974 construction continued on the new No. 9
coke battery which is scheduled for operation in late
1975. Rehabilitation of the No. 7 coke battery is also
planned for 1975. Construction of the new No. 10 coke
battery, which is to be the same size as No. 9, began in
1974.

Algoma brought its new low-volatile bituminous
coal Maple Meadow mine at Fairdale, West Virginia on
stream in late 1974. Rated capacity is 1.25 million tons
annually. Starting in 1976, 400,000 tons of annual
production from this mine is to be sold to Stelco.
Algoma expanded its coal supply capacity in the
United States with the acquisition of a high volatile
bituminous coal producing property in West Virginia in
1974, This Indian Creek mine, presently producing
500,000 tons annually, will be expanded to produce
some 1.5 million tons annually. Algoma tested some
coking coal from western Canada in 1974 and will
continue this program in 1975.

Dominion Foundries and Steel, Limited’s (Do-
fasco) coke oven plant at Hamilton produced some 1.2
million tons of coke in 1974, The annual coking coal
requirements are approximately 1.8 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
Ittman Coal Company of West Virginia. Approxima-
tely one million tons annually is supplied by the
Eastern Associated Coal Corp.-and some 250,000 tons
by Ittman. Dofasco is pursuing ownership interests in
both western Canada and the United States for future
supplies of coking coal. In 1974, Dofasco tested coal
shipments from Kaiser Resources Ltd. and will receive
some 100,000 tons from Kaiser in 1975.

During 1974, the coke ovens of Sydney Steel
Corporation (Sysco) in Sydney, Nova Scotia produced
some 510,000 tons of coke from 723,000 tons of coking
coal. The bulk of the coal was supplied from DEVCO’s
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Table 12. Canada,

1974 Coal and Coke

coal coke production and trade, 1973-74

1973 19740
(short tons) 3 (short tons) $
Production
Ontario 5,038,112 * 5,100,000 *
Other provinces 881,147 * 900,351 *
Total 5,919,259 * 6,000,351 *
Imports
United States 338,758 12,751,000 415,250 21,929,000
West Germany 55,666 1,747,000 80,258 8,007,000
United Kingdom — — 65,632 5,594,000
Total 394,424 14,498,000 561,140 35,530,000
Exports
United States 303,504 9,313,000 177976 7,640,000
West Germany 55,049 656,000 74,328 1,304,000
Romania 27,803 404,000 — —
Netherlands 16,045 222,000 18,268 279,000
Japan — — 17,012 231,000
Belgium-Luxembourg 3,153 29,000 — —
Greenland 4 1,000 — —
Total 405,558 10,625,000 287,584 9,454,000
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.
Table 13. Canada, coke production and trade, 1970-1974.
Production Imports Exports
Coal Petroleum Coal Petroleum Coal Petroleum
Coke Coke Coke Coke Coke Coke
(short tons)
1970 5,668,219 207,649 394953 779,079 273,890 53,289
1971 5,105,792 206,439 646,428 733,890 317,765 12,314
1972 5,154,260 267,167 509,065 612,565 262,877 971
1973 5,919,259 315,845 394,424 702,904 405,558 2,167
19740 6,000,351 302,487 561,140 822,361 287,584 27,492

Source: Statistics Canada.
P Preliminary.

No. 26 mine with the remainder from the eastern
United States. In 1975, Sysco plans to take up to
150,000 tons of coking coal from McIntyre Mines,
Limited in Alberta and some 30,000 tons of coking coal
from Poland.

The Lasalle Coke division of Gaz Metropolitain,

inc. in Montreal produces coke mainly for foundry use
from imported United States coals. In 1974, 226,000
tons of coke were produced from 289,000 tons of coal.
Trial shipments of western Canadian coking coal are
planned for 1975.

Kaiser Resources Ltd. produces coke at its plant at
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Natal, British Columbia. In 1974, 154,000 tons of coke
were produced from coal produced at the nearby
Michel colliery. This coke is sold mainly for use in non-

ferrous smelters.

Table 14. World coal production

At Bienfait, Saskatchewan the Manitoba and Sask-
atchewan Coal Company (Limited) produced about
35,000 tons of char from lignite during 1974. A large

portion of the char is exported to the United States.

1969 1970 1971 1972 1973r
(thousands of short tons)

North America 573,910 622918 574,557 620,084 618,366
South America 9,000 7,777 8,031 8,595 8,444
Europe 1,744,425 1,782,768 1,897,001 1,874,611 1,901,022
Africa 61,108 63,227 67,826 68,066 72,687
Asia 521,844 558,517 556,275 564,632 591,222
Oceania 79,247 83,524 82,132 94,274 96,837
World

Lignite (estimate) 838,245 869,626 881,4587 886,414r 903,072¢

Bituminous and anthracite

(by subtraction) 2,151,289 2,249,105 2,304,364 2,343,848 2,385,506

Total, all types 2,989,534 3,118,731 3,185,822r 3,230,2627 3,288,578¢

Source: U.S. Bureau of Mines.
P Preliminary, ' Revised; € Estimated.
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Cobalt

MICHEL A. BOUCHER

Cobalt production in 1974 by the three Canadian
producers increased from 3,344,352 pounds in 1973 to
4,240,000 pounds. World production of cobalt in 1974 is
estimated at 29,620,000 pounds, compared with
27,954,000 in 1973.

Demand for cobalt in 1974 was very strong until the
end of the year when the general decline in economic
activity led to a decrease in demand. During the year
the price of cobalt metal increased from $3.20 a pound
in January 1974 to $3.75 by year-end.

Cobalt production is highly inelastic, since virtually
all world production is obtained as a byproduct of the
copper and nickel industries and thus supply at any
time is controlled largely by supply-demand inter-
actions in the copper and nickel markets. The Repubilic
of Zaire accounts for about 60 per cent of world
production, with Zambia, Canada and Morocco respon-
sible for 20 per cent.

Canadian production, developments and
consumption
The three producers of cobalt in Canada: The
International Nickel Company of Canada, Limited
(Inco); Falconbridge Nickel Mines Limited, and Sher-
ritt Gordon Mines Limited, produced a total of
4,240,000 pounds of contained cobalt in 1974. 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. Ungrad-
ed cobalt oxides and salts are recovered at the
company’s nickel refinery at Clydach, Wales. Also Inco
has a new refinery at Copper CIiff, Ontario, where it
intends to produce high-purity cobalt salts. Falcon-
bridge Nickel Mines Limited recovers cobalt at its
refinery in Kristiansand, Norway. The company has
postponed indefinitely the construction of its refinery
at Becancour, Quebec where some 500,000 pounds of
high-purity cobalt salts a year were to be produced.
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, concentrates from the Giant
Mascot Mines Limited mine near Hope, British
Columbia and from Western Mining Corporation

Limited’s nicke! operations in Western Australia.

In the short-term, no major new nickel develop-
ments are due to come on stream in Canada so cobalt
production is expected to remain relatively stable.

Major consumers in Canada

Cobalt metal. Atlas Steels, Division of Rio Algom
Mines Limited; Canadian General Electric Company
Limited; (CGE) Deloro Stellite, Division of Canadian
Oxygen Limited; Dussek Brothers (Canada) Limited;
The Indiana Steel Products Company of Canada
Limited; Macro Division of Kennametal Inc.; and
Nuodex Products of Canada, Limited.

Cobalt oxide. Ferro Industrial Products Limited;
Consumers Glass Company, Limited; Dominion Glass
Company Limited.

Cobalt salts. Dussek Brothers (Canada) Limited;
Nuodex Products of Canada Limited; Domtar Chemi-
cals Limited; The Canadian Sait Company Limited.

These companies account for over 90% of the total
Canadian consumption of cobalt, which was 408,000
pounds in 1974.

World development

One new source of cobalt came on stream in 1974
when Amax Inc. rehabilitated its nickel-cobalt
refinery at Port Nickel, Louisiana. Plans call for the
production of 600 tons of cobalt; half from Botswana
feed, and half from New Caledonia nickel matte.
Amax holds shares in each of its suppliers.

In 1975 two cobalt refineries are scheduled to begin
production in Japan. They are Sumitomo Metal Mining
Co. Ltd. and Nippon Mining Co. Ltd. Plant capacities
will be 1,500-1,600 tons per year (tpy) for Sumitomo
and 1,200 tpy for Nippon.

Sumitomo will refine mixed nickel-cobalt sulphides
imported from Marinduque Mining and Industrial
Corporation in the Philippines, which began produc-
tion of nickel and cobalt late in 1974. Production
capacity is 1,650 tpy of cobalt in mixed sulphides.
Nippon will refine mixed nickel-cobalt sulphides from
Australia. The likely source is Queensland Mines
Limited, which was scheduled to begin production late
in 1974. Production from Queensland is expected to be
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Table 1. Canada, cobalt production, trade and consumption, 1973-74

1973 1974,
(pounds) (%) (pounds) (%)
Production' (ali forms)
Ontario 2,528,297 6,913,957 3,566,000 12,110,000
Manitoba 775,148 1,867,840 674,000 2,165,000
British Columbia 40,907 117,403 — —
Total 3,344,352 8,899,200 4,240,000 14,275,000
Exports
Cobalt metal
United States 1,165,775 3,529,000 1,006,569 3,472,000
South Africa 11,611 35,000 16,052 171,000
France 13,743 44,000 13911 52,000
United Kingdom 12,261 53,000 8411 46,000
Japan 9,311 49,000 6,355 29,000
Other countries 1,673 10,000 5,542 17,000
Total 1,214,374 3,720,000 1,056,840 3,787,000
Cobalt oxides and hydroxides?
United Kingdom 954,500 1,601,000 1,444 500 3,241,000
United States 175,100 325,000 — —
Total 1,129,600 1,926,000 1,444,500 3,241,000
Consumption”
Cobalt contained in:
Cobalt metal 291,858 281,858
Cobalt oxide 61,321 46,526
Cobalt salts 78,241 80,445
Total 431,420 408,829

Source: Statistics Canada.

' Production (cobalt content) from domestic ores. 2 Gross weight.  Available data reported by consumers.

P Preliminary: — Nil; .. Not available.

650 tons of cobalt metal and approximately 3,900 tpy of
mixed nickel-cobalt sulphides. Output from these two
refineries in Japan will cover about half of Japan’s
domestic needs of about 4,500 tpy which are presently
imported, principally from Zaire. As a result, increased
supplies should become available from Zaire for
western markets.

In the Republic of Zaire, Société Miniére de Tenke
Fungurume is scheduled to start production of 130,000
tpy of copper and 6,500 tpy of cobalt by 1977.

The economics of recovery for lateritic nickel ores,
which contain cobalt, changed significantly as a result
of the increases in the price of oil. Pyrometallurgical
techniques designed to produce ferronickel and nickel
oxide, with no recovery of cobalt, were favoured prior
to the increase in oil prices. Re-evaluation of some
projects and modifications to processing techniques
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could result in the recovery of more cobalt than was
previously expected.

Two lateritic nickel deposits are scheduled to come
into production in 1976 and could provide additional
supplies of cobalt. In Indonesia, P.T. International
Nickel Indonesia will begin production of a nickel-
cobalt matte in 1976. Initial production is 16 million
pounds a year of contained nickel, and plans to increase
production to 40 million pounds a year of contained
nickel have been submitted to the Indonesian govern-
ment. In Guatemala, the Exploraciones y Explotacio-
nes Mineras [zabal, S.A. (Exmibal) project is scheduled
to produce 2.5 million ppy of nickel, contained in a
nickel matte, in 1976. Both projects are controlled by
Inco.

Morocco has a new five-year plan, which calls
for cobalt output from the Bow Azzer deposit to



1974 Cobalt

Table 2. Canada, cobalt production, trade and consumption, 1965-74

Exports Imports
Cobalt Cobalt Oxides Cobalt Cobalt
Production’ Metal and Hydroxides  Ores® Oxides? Consumption®
(pounds)
1965 3,648,332 292,191 1,414,200 366,036
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 4561213 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 431420
19745 4,240,000 1,056,840 1,444,500 408.829

Source: Statistics Canada.

' Production from domestic ores, cobalt content. From 1967, production includes gobalt content of Inco and of Falconbridge
shipments to overseas refineries, but prior years exclude Inco shipments to Britain. = Gross weight. * Consumption of cobait in

metal, oxides and salts.

P Preliminary, — Nil; .. Not available.

reach nearly 9,000 tons by 1977. The US.S.R. is also re-
ported to be planning substantial increases in cobalt
production.

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,
cobalt-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 in-
creasing development of high-chromium compositions
having high-oxidation and corrosion resistance. Con-
tinuing development of the superalloy field is strongly
dependent on the aerospace industry and increasing
applicability in the pyrometallurgical and chemical
industries.

The use of cobalt in various magnesic 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
per cent. The Alnico steels containing aluminum,
nickel and cobalt are used extensively in d.c. electrical
motors and generators, where they compete directly

with another group of cobalt-containing materials
called ferritess — magnetic iron oxides — such as
CoFe,0,. The most recently developed permanent
magnet alloys are cobalt-rare earths permanent high

Table 3. World production of Cobalt,
1972-74

1972 1973 1974r

(short tons of
contained cobalt)

Republic of Zaire 14,453 16,625 17,000
Zambia 2,300 2,200 2,300
Canada 1,676 1,672 2,120
USS.R. 1,800 1,850 ..
Cuba 1,700 1,800 ..
Morocco 1,766 1,567 1,600
Finland 1,400 1,400 ..
Australia 830 840 1,000
Total 25925 27954  29,620!

Sources: U.S. Bureau of Mines, Minerals Yearbook Report for
1972-73; for 1974 U.S. Commodity Data Summaries January
1975; for Canada, Statistics Canada.

! Total includes estimates for unavailable figures 1974 = 5600.
P Preliminary; .. Not available.
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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 quantities. Their costs would be
reduced with the development of high-volume use
such as an in-house application.

Table 4. United States, consumption of
cobalt by uses, 1972-73

1972 1973
(’000 Ibs. cobalt content)

Steel (ingots and castings)

High-speed and tool 361 518
Stainless steel 39 32
Alloy (excluding
stainless and tool) 227 273
Cutting and wear-
resistant materials
Cemented or sintered
carbides 1,273 2,511
Other materials 3,688 4,037
Welding and hardfacing
rods materials 199 391
Magnetic alloys 3,441 4,302
Non-ferrous alloys 651 789
Electrical materials
Chemical and
Ceramic uses
Catalysts 702 1,150
Ground coat frit 144 165
Glass decolorizer 61 64
Pigments 165 217
Other 173 197
Miscellaneous and
unspecified 315 526
Salts and driers;
lacquers, varnishes,
paints, inks,
pigments enamels,
feeds electroplating
(estimate) 2,691 3,569
Total 14,130 18,741

Sources: U.S. Bureau of Mines, Mineral Yearbook, 1972 and
preprint from the U.S. Bureau of Mines, Mineral Yearbook,
1973.

.. Not available.
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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
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.

Nonmetallic uses of cobalt are also increasing and
now consume 30 per cent of total cobalt production in
such uses as driers in paints, varnishes, printing inks
and enamels, and in chemicals, pigments and animal
feeds. Increasing applications are being found for cobalt
as catalysts, especially the new cobalt-molybdenum
catalyst used for the desulphurization of oil and gas.
These catalysts are presently employed by the United
States Bureau of Mines in the processing of oil shales.
The radioisotope cobalt-60 is used in therapeutic
medicine and also for the investigation of physical
strains in metals.

Prices

A strong demand for cobalt in 1974, combined with
world inflation, pushed the price of cobalt up from
$3.20 a pound in January to $3.75 in July. The price of
the ultrafine grade of cobalt powder used by the carbide
industry rose from $4.80 a pound in January to $6.61 in
July. General Services Administration of the United
States (GSA) also raised its price during the year. In
January, GSA cobalt awards were made at prices
ranging from $2.75 to $2.87 a pound, and at the end of
the year the price range had reached $3.50 to $3.60 a
pound.

Prices of cobalt in U.S. currency

Dec. Dec.
1973 1974
(US. ) (US. $)
Cobalt metal per Ib fob
New York, Chicago
Shot 99%+
less than 50 Kg 3.30 3.85
50-Kg drums 3.25 3.80
250-Kg 3.20 3.5
Powder, 99%+, 300
and 400 mesh
50-Kg drums 417 5.07
extra fine. 125-Kg
drums 495 6.61
S grade, 10-ton lots 3.50 4.00

Source: Engineering Mining Journal, December 1973 and 1974,
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Outlook slowdown. Prices are likely to drop. Over a longer term,

In 1975, production will probably increase slightly, and  production from the laterites, combined with the

consumption should decrease due to the economic mining of manganese nodules, could bring a world
over-supply of cobalt.

Tariffs
Canada Most
British Favoured
Item No. Preferential Nation General
(%) (%) (%)
33200-1 Cobalt ore free free free
35103-1 Cobalt metal, excluding alloys,
in lumps, powders, ingots or
blocks free free 25
35110-1 Cobalt metal, in bars free 10 25
92824-2  Cobalt oxides free 10 20
92824-1 Cobalt hydroxides 10 15 25
(1/7/74 to 30/6/84)
United States
Item No.
601.18  Cobalt ore free
632.20  Cobalt metal, unwrought, waste
and scrap free
632.84  Cobalt metal alloys, unwrought 9% ad. val.
633.00 Cobalt metal, wrought 9% ad. val.
418.68  Cobalt compounds other than
cobalt oxide and cobalt sulphate 6% ad. val.
:gggg Cobalt salts 6% ad. val.
418.60  Cobalt oxide and
41862  Cobalt sulphate f 1.2¢ 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 (1975), TC Publication 706.
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Columbium (Niobium),

Tantalum and

Cesium

MICHEL A. BOUCHER and J.G. GEORGE

COLUMBIUM

World demand for columbium was strong in 1974, and
higher prices were paid for columbium concentrates.
Demand is growing at 12-15 per cent annually, and
this rate is expected to continue because oil and gas
pipeline construction is expanding and high-strength
low-alloy steels are being more widely used.

The price of columbium has fluctuated widely in
the past decade as a result of the relatively young mar-
ket for the metal and because brokers and traders
were responsible for much of the sales. For the past
few years however, producers have assumed more re-
sponsibility over their marketing and there has been
cooperation in adjusting production to balance de-
mand. For these reasons prices should be more stable
in the long-term.

Canadian production and developments

In 1974, St. Lawrence Columbium and Metals Cor-
poration with mine, mill and concentrator near Oka,
Quebec, continued to be Canada’s sole producer of col-
umbium; along with the larger operation of Compan-
hia Brasileira de Metalurgia ¢ Mineragdo (CBMM) at
Araxa Brazil, it is one of only two mines in the world
producing columbium in pyrochlore concentrates as a
primary product. Canada’s production {shipments) of
columbium pentoxide, Cb,0s, contained in concen-
trates were 4,113,000 pounds valued at $6,452,000.00
compared with 3,176,895 pounds of Cb,05 valued at
$4,232,831 in 1973. Most of the Canadian production
is exported in the form of concentrates containing
from 51 to 54 per cent Cb,Os, mainly to European
consumers who transform it into ferrocolumbium for
use by the steel industry.

Some of the Canadian production is converted to
ferrocolumbium by St. Lawrence Columbium and
Metals Corporation near Oka, Quebec; by Masterloy
Products Limited, at Gloucester, near Ottawa; and by
Fundy Chemical International Ltd. at Surrey, B.C.
Fundy, however, will relocate its B.C. operation in
Quebec in 1975.

The prospect of a better price in a more stable mar-
ket has encouraged St. Lawrence Columbium to ex-
pand its milling operations from 2,200 tons of concen-
trates a day to 3,000 tpd. The expansion should be

completed in early 1975. During the year, St. Lawrence
discovered two new ore zones which bring the mine’s
indicated and proven ore reserves to 25.6 million tons
grading 0.44 per cent Cb,0s. The new ore has a high
calcium content which makes for easy milling, better
recoveries and a higher grade concentrate.

At St. Honoré, Quebec, Niobec Inc. is building a
plant that will produce columbium pentoxide. The
company expects to come into production in early
1976. Niobec Inc., is 50 per cent owned by Quebec
Mining Exploration Company (Soquem)—a Quebec
Crown Corporation—25 per cent by Teck Cor-
poration Limited and 25 per cent by Copperfields
Mining Corporation Ltd. Copperfields, however, with
a 30 per cent interest in Teck Corporation has a total
interest in Niobec Inc. of 32.5 per cent.

The mill, with a capacity of 1,500 tons a day, will
be able to produce 5,500,000 pounds of columbium
pentoxide a year. It has also been designed so that ca-
pacity can be expanded quickly if required. Reserves
are reported to be 40 million tons of ore averaging 0.76
per cent, to a depth of 850 feet for open-pit mining.
Financing to the amount of $13 million was arranged
through Canadian chartered banks, customers, and
sponsors. The major customers will be Continental Al-
loys S.A. (CASA) of Luxembourg, Mitsui Mining &
Smelting Co., Ltd. and Metallurg Inc.

Minerals and Canadian occurrences

The predominant commercial minerals of columbium
and tantalum are the columbite-tantalite mineral se-
riess and the pyrochlore—microlite series. Col-
umbite~tantalite have the theoretical composition
(Fe, Mn)OCb, 05 and (Fe,Mn)OTa,05 and occur as
accessory minerals in pegmatites and residual placer
deposits. The pyrochlore-microlite series have theore-
tical compositions NaCaCb,OgF and (Na,Ca),
(Cb,Ta),OgF, 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. Alternative sources of columbium
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as columbite and tantalite are recovered as coproducts
of tin from 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 Northwest Territories. The
major occurrences of columbium minerals in carbo-
natite complexes include:

in Quebec, near Oka, the columbium -
pyrochlore producing mine of St. Lawrence Co-
lumbium and Metals Corporation; the property
of Columbium Mining Products Ltd.; the prop-
erty of Main Oka Mining Corporation, and,
near Chicoutimi, the St. Honoré deposits of
Quebec  Mining  Exploration  Company
(SOQUEM) and Copperfields Mining Cor-
poration Limited.

in Ontario, the James Bay property of Impe-
rial Oil Enterprises Ltd., and Consolidated
Morrison Explorations Limited and associated
companies; 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.

World production and developments

Precise statistical information on world production
and shipments of columbium is not well documented
because columbium-tantalum statistics are often
quoted in terms of combined metal content and not
reduced to individual metal figures.

SOQUEM and Battelle Columbus Laboratories es-
timate that world shipments of columbium pentoxide
were 32,600,000 pounds in 1974. Brazil supplied 22
million pounds, Canada 4 million, other countries 4
million and the General Services Administration
(GSA) of the United States supplied 2.6 million
pounds. The GSA stockpile is now down to about 2.5
million pounds of contained columbium.

Companhia Brasileira de Metalurgia e Minerag@o
(CBMM) of Brazil is the largest producer of co-
lumbium concentrates. As shown in the following ta-
ble, CBMM’s output of ferrocolumbium has increased
considerably in the last two years.

Adjoining the mill is a pyrometallurgical plant
owned by CBMM that produces ferrocolumbium
(averaging approximately 60 to 65 per cent Cb). An-
nual capacity of the ferroalloy plant is estimated at 10
million pounds of columbium contained in ferroalloy.
Sales of pyrochlore concentrates are made by CBMM
to columbium processing companies in the United
States, Europe and Japan. Molybdenum Corporation

Table 1. Canada, columbium (niobium) and tantalum production,

trade and consumption, 1973-74

Production
Columbium (Cb,Os content of shipments)
Tantalum (Ta,O5 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 alioy powder

Exports2to United States
Columbium ore and concentrates

Consumption by the steel industry
Ferrocolumbium and ferrotantalum—
columbium (Cb and Ta-Cb content)

1973 1974

(pounds) ® (pounds) (€3]
3,176,895 4,232,831 4,113,000 6,452,000
170,582 1,164,749 430,000 3,646,000
2,636 27,847 4,391 30,309
5,437 341,624 5,137 324,435
16,527 212,957 12,483 292,653
667 530 8,671 7,614

452,000

Source: Statistics Canada, except otherwise noted.

1 From U.S. Department of Commerce, Export of Domestic and Foreign Merchandise, Report FT 410. Values in US. cur-
rency. 2 From U.S. Department of Commerce, /mports of Merchandise for Consumption, Report FT 135. Values in U.S. currency.

P Preliminary; .. Not available.
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1974 Columbium (Niobium), Tantalum and Cesium

Table 2. Canada, columbium (niobium) and tantalum production, trade and consumption,

1964-74
Production! Imports?, 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,05 Alloys, Alloys, Waste and Alloys, Conc., Cb and Ta-Cb
Content  Content Wrought Wrought Scrap Powder to U.S. Content
(Ib) (b) (Ib) (Ib) (Ib) (Ib) (Ib) (Ib)
1964 2,163,359 — — — — —_ 1,940,133 74,000
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 7,488 919,577 244,000
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 2920007
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
19747 4,113,000 430,000 4,391 5,137 — 12,483 8,671 ..

Source: Statistics Canada, unless otherwise noted.

! Producers’ shipments of columbium and tantalum ores and concentrates and primary ‘products, CbyO5 and TapOg con-
tent. 2From U.S. Department of Commerce, Exports of Domestic and Foreign Merchandise, Report FT 410. Quantities in gross
weight of material. 3 From U.S. Department of Commerce, Imports of Merchandise for Consumption, Report FT 135. Quantities

in gross weight.

P Preliminary; .. Not available; —Nil.

of America (now Molycorp Inc.) which has a 33 per
cent interest in CBMM, markets ferrocolumbium to
steel companies in the United States and Canada. Mo-
lycorp is probably the largest seller of Fe-Cb in the
U.S. and the Company’s policy is to maintain reason-
ably low and stable prices in order to encourage in-
creased consumption.

Brasimet Comercio e Industria SA will proceed
with the development of its Catalao pyrochlore depos-
it and will build a 1,000 tpd mill on the site of the de-
posit. Production is planned for the beginning of 1976.
During the year, Mitsubishi Corporation acquired Tin
and Associated Minerals of Nigeria, a columbium
producer.

World consumption
World demand for columbium in 1974, was about 25
million pounds of contained metal, an approximate in-
crease of 15 per cent over 1973. The pattern of con-
sumption remained similar to that of previous years;
55 per cent Common Market; 20 per cent U.S.; 10 per
cent Japan; 5 per cent Canada and 10 per cent all
others.

Table 5 shows the U.S. consumption pattern for
columbium.

Almost 80 per cent of the columbium consumed in
the United States comes from Brazil, the remaining is
imported from Nigeria, Canada and Malaysia. In re-
cent years columbium consumption in Germany has
been growing rapidly. Consumption in Japan for the
first half of 1974 was up about 10 per cent over 1973.
The stronger demand for columbium in Europe and
Japan however was partly due to shortages of vana-
dium during the year. Vanadium is used instead of co-
lumbium in many applications.

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, namely high-strength low-alloy
(HSLA) carbon steel, stainless steels, low-alloy 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 ef-
fecting improved impact properties and increase in
tensile strength to 60,000-70,000 psi. HSLA steels
have found widespread applicability in the construc-
tion of oil and gas transmission pipelines. Canadian
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Table 3. Production of columbium (Cb) and tantalum (Ta) concentrates, 1971-73". 2

1971 1972 19732
Cb Ta Cb-Ta Cb Ta Cb-Ta Cb Ta Cb-Ta
(thousands of pounds gross)
Brazil
pyrochlore 13,435 — — 21,242 — — 42,827 — —
columbite-tantalite 139 640 — 143 660 — 287¢ —_
Canada
pyrochlore 4,669 — — 7,756 — — 5,739 — —
tantalite — 843 — — 77 — —_ 215 —
Nigeria 3,031 9 — 3,000 2 — 2,734 2 —_
Zaire — — 262 — — 214 — — 102
Mozambique
Columbite—-tantalite — 128 — — 93 — — 64 —
microlite — 117 — — 134 —_ — 123 —
Malaysia — — 54 — 196 — —_ 202
Thailand 46 46 — 15 15 —_— 44 9 —
Portugal — 24 — 26 — —_ 26 —
Rwanda — — 71 —_ —_ 82 — —_ 90
South Africa
(Rep. of) — 1 — — — — — — —
Australia — — 165 — — 558 — — 441
Other countries? 4 6 107 — — 96 — — 96
Totals 21,324 1814 659 32,156 1,007 1,146 51,344 726 931

Source: U.S. Bureau of Mines Minerals Yearbook 1973 Preprint.

1 Excludes tin slag bearing columbium-tantalum.
under Cb-Ta when composition data is insufficient.

clude: Argentina, Ivory Coast, Uganda.
P Preliminary; —Nil; € Estimated.

2 Concentrates containing important amounts of both elements are shown
3 Other countries that produce columbium and/or tantalum minerals in-

Table 4. Average grade of ore milled, pyrochlore concentrates production
and ferrocolumbium production at CBMM (1970-74)

Average grade of ore
milled (% CbZOS)

Pyrochlore concentrates
(Cb,05)

Ferrocolumbium

1970 1971 1972 1973 1974
(short tons)
381 3.39 337 345 3.30
14,644 6,717 10,620 20,905 19,400
2,118 1,571 3,067 6,296 7,664

Note that the ratio of ferrocolumbium production to pyrochlore concentrate production has increased from 15 per cent in 1970
to 40 per cent in 1974. The annual production capacity of the CBMM’s mill is estimated at 28 million pounds of columbium ox-
ide contained in concentrates. Plans have been made to expand the annual capacity to 60 million pounds, but the completion

date has not been established.
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Table 5. A United States consumption pattern for columbium

1970 1971 1972 1973 1974
Oct. Full-year
cumulative  estimated
(pounds of columbium contained)
Steel
Carbon and HSLA 705,621 821,668 1,874,305 2,180,154 1,922,255 2,306,706
Stainless steel 522,007 588,411 644,936 712,525 409,395 441,274
Full alioy steel 829,416 789,507 302,740 361,143 365974 439,169
Steel totals 2,057,044 2,199,586 2,821,981 3,253,822 2,697,624 3,187,149
Superalloys 472,231 591,063 665,300 685,743 837,885 1,005,462
Other alloys 76,370 37,665 57,387 67,853 29,288 35,146
Miscellaneous and

unspecified 24,793 51,523 131,736 48,969 50,874 61,049
Primary totals 2,630,528 2,879,837 3,676,404 4,056,387 3,615,671 4,288,806
Cb in FeTaCb 120,000 113,705¢ 39,597 28,436 34,123
Cb Metal 222,727 113,334 136,001
Sub totals 4,318,711 3,757,441 4,458,930
Late reports — — —_ — 250,000¢
Grand total 2,730,528 2,993,542 3,676,404 4,318,711 4,708,930

Source: U.S. Bureau of Mines.
€ Estimated; — Not available.

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 employs co-
lumbium. Of the 65 per cent remaining, about 50 per
cent goes into automotive uses. Considering the prop-
erties and technologies desired in the automotive in-
dustries, Cb-HSLA steel would appear to have a
strong potential for penetrating this giant market in
future years.

HSLA steels are also finding increasing application
as structural steels in stadiums, bridges and buildings,
such as the World Trade Centre in New York; they
are also used in various permutations with other addi-
tive materials such as molybdenum, cerium and vana-
dium in the construction of ships, storage tanks, high-
way guard rails, railroad cars and electrical
transmission poles.

Throughout the world, construction activities con-
tinue at a brisk pace, particularly in the pipeline sec-
tor. Major pipe producers in Germany and Japan have
orders well into the future and foresee a continuing
demand for pipeline steels. New HSLA construction

steels have been introduced in Europe. Sweden is a
large consumer of columbium per ton of steel pro-
duced. It is expanding its steel industry with a major
new facility which may create a significant increase in
world columbium demand.

Prototype development and research work con-
tinue on many applications of columbium as a super-
conductor. The National Accelerator Laboratory in
Batavia, Ill., has begun construction of the world’s
largest superconductor magnet. When completed, this
magnet ring will utilize about 90,000 pounds of Cb-Ti
superconductor and will quadruple the energy capacity
of the accelerator. Research and development on mag-
netic levitation transport systems is active in several
countries. Japanese National Railways has developed
operating prototypes and is committed to installing an
operational system for the Tokyo-Osaka route by the
1980s.

Columbium applications in superconductors also
include prototype motors and generators, magnets for
magnetohydrodynamic and fusion generators, elec-
trical transmission lines, and electric storage devices.
Japan is now piloting a cryogenic power system with
encouraging results. Columbium is one of the two or
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three most promising materials for the severe require-
ments of “first-wall” thermonuclear reactors. Since
Cb-Ti superconductor wire is already cost-competitive
with its copper counterpart on a current-carrying ba-
sis, columbium may find increasing superconductor
application in the next few years. Promising as the po-
tential might be for columbium metal, however, the
present superconductor market is a developmental
one—substantial, but not rich—hovering between
100,000 and 200,000 pounds a year.

Prices

The price of Canadian pyrochlore was increased dur-
ing the year from $1.44 a pound of Cb,Os to $1.80.
While the list price of CBMM remained at $1.42, this
is a nominal quotation and does not reflect actual
sales. The spot price for low-alloy ferrocolumbium was
raised from $3.10 a pound to $3.65.

In the United States ferrocolumbium prices in-
creased from $3.20 a pound in March, to $4.00 at the
beginning of 1975. At the end of the year NiCb was
sold by Shieldalloy at $10.40 a pound.

Prices also moved higher in European and other
foreign markets reflecting increased raw material
costs.

TANTALUM

Many major developments in the tantalum industry
took place in 1974. The following are of particular in-

WORLD PRODUCTION
RAW MATERIALS

terest to Canada: higher prices paid for the tantalite
concentrates produced by Tantalum Mining Cor-
poration of Canada Limited (Tanco); the signing of a
five-year contract by Tanco that includes the sale of
tantalum, cesium and rubidium product; the sale by
International Chemalioy Corporation of 24.9 per cent
of its interest in Tanco to Kawecki Berylco Industries,
Inc.; and the incorporation of the “Tantalum Produc-
ers International Study Center” (TIC), in Brussels,
Belgium, on October 24, 1974.

Canadian production and developments

In 1974, Canada shipped 430,000 pounds of Ta,Os in
concentrates, valued at $3,646,000 or $8.48 a pound.
This compares with 170,582 pounds of Ta,Os valued at
$1,164,749 in 1973 for an average price of $6.83 a
pound. The improved situation is mainly due to a
strong demand for tantalum by the capacitor manu-
facturing industry and GSA releases were such as to
not create an oversupply situation.

Tanco’s plant at Bernic Lake, Manitoba was shut
down in June 1973, because of accumulated inven-
tories sufficient for forward sales, and at that time all
sales were suspended indefinitely due to a depression
of market prices below Tanco’s minimum selling price.
The plant reopened in January 1974 and has been
operating at full capacity since. Tanco’s reserves are
estimated at 1,260,000 tons averaging 0.221 per cent
Ta,0s. The deposit also contains 300,000 tons of pol-
lucite ore averaging 23 per cent Cs,0 and 160,000 tons

Structure of the Tantalum Industry
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grading 5 per cent Cs,0; five million tons of
spodumene ore averaging 2.98 per cent Li,O; and
108,000 tons of lepidolite ore grading 2.24 per cent
Li,O and containing undetermined amounts of gal-
lium and rubidium. In addition there is a beryl zone
containing about one million tons grading 0.22 per
cent BeO.

During the year, Tanco signed a five year $18—%$20
million sales contract covering the sale of tantalum,
cesium and rubidium from its Bernic Lake mine. In
order to obtain security of supply, Kawecki Berylco In-
dustries Inc. purchased a 24.9 per cent interest in
Tanco from Chemalloy in April 1974. This reduced
Chemalloy’s interest in Tanco to 50.1 per cent. Ka-
wecki is the largest single customer of Chemalloy’s
tantalum division, with sales of over $100 million an-
nually. Kawecki will assist Chemalloy in the financing,
engineering and construction of a $10 million plant at
Bernic Lake to recover lithium from a new ore body
and will provide technical assistance to develop mar-
kets for the cesium which is also recovered at the Ber-
nic Lake mine.

Tantalum alloys or metal are not produced in Can-
ada. A large consumer of tantalum metal is the elec-
tronics industry and particularly the electrolytic capac-
itors industry. In 1974, Canada’s imports of fixed
tantalum electrolytic capacitors from the United
States were 3,864,406 units valued at $1,062,250 or
27.5¢ a unit.

World supply

World production figures for tantalum are not readily
available. However the situation will soon be corrected
by the establishment of the Tantalum Producers Inter-
national Study Center, (TIC), a non-profit association
whose main purpose is to provide full data on tanta-
lum raw material production. TIC is an organization
that will also provide geological, technical and other
information on tantalum such as transportation, pollu-
tion, safety, etc. Noncommunist world tantalum raw
materials production increased in 1974 to about 1.7
million pounds of Ta,0s in concentrates and tin slags,
from 1.4 million pounds in 1973.

Production of Ta,0Os in 1974 is estimated as follows

by Newmont Services Ltd. of the United States:
Canada, 270,000 Ib.; Thailand, 600,000 Ib. in tin
slag and 110,000 Ib. as concentrate; Brazil,
160,000 Ib.; Australia, 150,000 Ib.; Mozambique,
60,000 Ib.; Malaysia, Zaire and other African
countries, approximately 350,000 Ib.

Sales by the General Services Administration of
the United States (GSA) were 800,000 pounds Ta,Os
and producers’ stocks that had been accumulated dur-
ing the 1970-71 recession were depleted by 500,000
pounds. Total supply is estimated at 3 million pounds
Ta, 05 or 2.46 million pounds Ta.

The U.S. Bureau of Mines estimates that U.S. im-
ports of tantalum concentrates were 1.9 million
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pounds (gross weight) in 1974 compared with 1.1 mil-
lion pounds in 1973. The major suppliers to the U.S. in
1974 were Canada (42%), Brazil (9%), Thailand (6%)
and West Germany (6%). The average value of im-
ported concentrates was $9.00 a pound of Ta,Os in
concentrate. Important tantalum products manu-
facturing plants in the United States include: Fansteel
Inc.; Norton Company of Canada, Limited, Metals Di-
vision; Union Carbide Corporation; Teledyne Wah
Chang Albany; LiTungsten Corp.

World consumption and uses

Shipments of tantalum in all forms by processors ex-
ceeded 2 million pounds Ta in 1974, up from 1.7 mil-
lion pounds in 1973. U.S. requirements were about 1.6
million pounds. Of this, about 1,000,000 pounds was
consumed by the electronics industry, primarily for
the production of electrolytic capacitors. Another
300,000 pounds was consumed in the production of
sheet, tube and other mill products mostly for the
chemical industry; some 240,000 pounds was con-
sumed by the cutting tools industry; and 60,000
pounds by the alloy additives, salts, oxides and tanta-
lum carbide industries.

Some 1.4 billion tantalum capacitors were shipped
by manufacturers throughout the world. In the United
States 75 per cent of the demand for capacitors comes
from the industrial market including computers; tele-
communications and instrumentation. In Japan,
193,000 pounds of tantalum was used by the capacitor
‘industry; of this, 160,000 was consumed as powder;
24,000 as wire; 2,000 as foil, and the remainder was
used in other forms. Industrial products consumption
in Japan accounted for 142,500 pounds of tantalum; of
this, 88,000 was used as carbide; 24,000 as oxide;
16,500 as powder and 14,000 as mill products.

Outlook
The electronics market has grown quickly during the
past decade and more particularly during the past two
years. It is doubtful that this growth rate will continue.
It is believed that the price of tantalite ore concen-
trates reflect the demand for increased money for ex-
ploration and development and that releases from the
United States stockpile will continue to be such as not
to create oversupply situations.

Prices

Spot tantalite ore at the beginning of 1974 was $7.50 to
$8.80 a pound of Ta,Og (60% basis, cif. U.S. ports), ris-
ing to $16-$17 a pound of Ta,0s at year-end.

Some 500,000 pounds of Ta,Os in concentrates was
awarded in 1974 at prices up to $15.71 a pound of
Ta,0s, compared with late 1973 sales at $7.69 to $8.21
a pound. Tantalum sheet and rod also moved substan-
tially during the year.
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CESIUM

Cesium is a soft, silvery white, ductile metal with a
melting point of 28.7°C, a boiling point of 705°C and a
density of 1.87 grams per cubic centimetre at 20°C. It
is one of the three metals (the others are mercury and
gallium) which are liquid at room temperature. Ce-
sium is the fortieth most common element in the
earth’s crust, about as abundant as germanium. It is
the eighth lightest metallic element but, of the five
naturally occurring alkali metals, cesium is the most
electropositive, has the highest density, highest va-
pour pressure, lowest boiling point and lowest ioniz-
ation potential. Because of these properties cesium is
used in preference to other alkali metals in such
spaceage applications as space-propulsion and energy
conversion.

Cesium emits electrons when exposed to visible
light, ultra-violet 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 air
and water it reacts violently. The vigor 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 re-
sembles potassium and rubidium in the metallic state
and is similar in chemical behaviour to potassium and
rubidium 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 pegmatites, 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, leu-
cite, spodumene, petolite and related minerals. Al-
though commercial quantities of cesium have been ob-
tained from both lepidolite and carnallite, the most
important economic source of the metal is the rare
mineral pollucite. Pollucite is usually found in com-
plex, 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.A1,03.4Si0,) with the theoretically pure
mineral containing 45 per cent cesium oxide (Cs,0).
Naturally occurring pollucite usually contains from 6
to 32 per cent Cs,0. The higher-grade variety of pol-
lucite 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.
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The largest known reserves of pollucite are: 50,000
tons* in the Karibib area in South-West Africa,
150,000 tons in the Bikita district of Rhodesia, and
460,000 tons at the mine of International Chemalloy
Corporation (formerly Chemalloy Minerals Limited)
at Bernic Lake in southeastern Manitoba, Canada,
about 110 miles northeast of Winnipeg. Mozambique
also has pollucite 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 Lacorne Township, northwestern Quebec, formerly
owned by Massval Mines Limited.

The only known Canadian cesium-bearing deposit
of economic importance is that of International
Chemalloy Corporation. The property is operated by
Tantalum Mining Corporation of Canada Limited
which is 50.1 per cent owned by International Chem-
alloy Corporation; 24.9 per cent by Kawecki Berylco
Industries, Inc.; the remaining 25 per cent interest
being held by the Manitoba Development Corporation
(MDC) which is the investment agency of the Man-
itoba government. The pollucite ore zone is separate
from the company’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 feet in thickness and lies in the south-
east quadrant of the pegmatite. As of July 31, 1973 the
company’s cesium reserves consisted of 300,000 tons
of pollucite averaging 23 per cent Cs,0 in the main
zone and 160,000 tons averaging 5 per cent Cs,0O 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
approximately 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 ex-
posed dimension are scattered through part of a lentic-
ular core zone of a complex zoned dyke. The zone con-
sists 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-tenor ores have not yet been developed. The
United States Bureau of Mines has, however, devel-

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



oped experimentally a froth flotation process for con-
centrating pollucite ore. When applied to 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 CsyO with a cesium recovery of almost 87 per
cent.

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 heat-
ing of cesium carbonate with magnesium at about
675°C under hydrogen, or the heating of cesium chlo-
ride with calcium at the same temperature under vac-
uum. 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 atmo-
sphere. Cesium metal has also been produced on a lab-
oratory scale by electrolysis but this method of recov-
ery 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
compounds. Annual world mine production of pol-
lucite ore was estimated at only 20 tons as recently as
1968. Since then, an increasing demand has resulted in
a significantly greater output of pollucite. Up to the
end of August 1973, pollucite shipments from Chem-
alloy’s Bernic Lake property totalied some 1,000 tons
with the grade averaging about 28 per cent Cs;0. In
1974 Chemalloy produced about 280 tons of pollucite
averaging 28.3 per cent Cs,0, all of which was shipped
to Russia in the form of crushed ore.

Until 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 in-
crease in consumption mainly because of the in-
creasing quantities of cesium compounds used in ex-
perimental magnetohydrodynamic (MHD) electrical
power generators. The U.S.S.R. is probably the largest
consumer of cesium in the world. It has imported over
800 tons of pollucite from Canada over the last five
years which suggests an annual consumption in the
range of 50,000 pounds of cesium a year. The U.S.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
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plants, which make use of cesium’s ionization poten-
tial, 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 sur-
rounded 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. Major increases in efficiency and cheaper
power with little or no pollution (cesium carbonate
when used as the “seed” is said to scrub out the harm-
ful 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 alternative materials, such
as rubidium, potassium and sodium, may be used in
the process, present knowledge is that cesium com-
pounds are the most efficient.

In thermionic converters, the heat from nuclear re-
action 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 re-
spect to the cathode and electricity can flow through a
circuit joining the anode and cathode. The most im-
portant 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. Ion-
ized cesium gas is used to electrically neutralize the
space charge. Nuclear heating is used in thermionic
converters as it can serve as the source for the high
temperature (1,900°C) required.

In the ion-propelled engine vapourized cesium is
ionized while passing through a heated porous tung-
sten disc. The cesium ions become positively charged
and an electric field accelerates the positive ions to a
velocity of some 300,000 miles per hour. The high-
velocity ions are neutralized by the injection of elec-
trons 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 vehi-
cle from earth orbit to Mars orbit, for example, but
could not be used for take off from or for landing on
either planet.

Commercial applications for cesium include its use
in photomultiplier tubes, vacuum tubes, scintillation
counters, magnetometers, infrared lamps, pharma-
ceuticals and as reagents in microanalysis. Another
commercial outlet is in photoelectric cells, developed
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in the early 1930s where the photoemmissive proper-
ties of cesium are utilized. In photoelectric cells light
energy, falling on the cesium cathode, causes electrons
to be emitted. Light-sensitive cathodes of cesium on a
conducting base, such as silver, may be constructed for
photocell use, and many alloys of cesium are also
photoelectric. The compound SbCsj; has a significantly
high photoelectric sensitivity. An alloy of cesium and
silver is used in the emitron or “electric eye” used in
television.

In biological research, concentrated cesium chlo-
ride solutions are used for density gradient ultra-
centrifuge separation of DNA, viruses and other large
molecules. This could be an important use for cesium
and may be one of its largest end-uses apart from re-
search into MHD power generation. Rubidium salts
are sometimes used instead of or in conjunction with
cesium chloride for ultracentrifuge gradient density
separations. Cesium bromide is used in the manufac-
ture of optical crystals. Cesium fluoride is used as a
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. The
metal may also act as a scavenger of gases and other
impurities in chemical processing and in both ferrous
and nonferrous metallurgy. Cesium phosphate is used
in the form of mixed crystals with rubidium and/or
ammonium salts for piezoelectric purposes. Rubidium
can be used in place of cesium in some applications.

Outlook

So far, the market for cesium metal and compounds
has been quite limited as its high cost and extreme re-
activity restricts its use to applications where its
unique properties are important. Its relatively high
cost also encourages the substitution of other materi-
als wherever possible. The greatest potential for
sharply increased consumption of cesium appears to
be in a technological breakthrough in the research and
development 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, crit-
ically affect the corrosive properties and hence the
utility of cesium metal. Cesium salts are also available
and include: acetate, bromide, carbonate, chloride,
chromate, fluoride, hydroxide, iodide, nitrate and sul-
phate. 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.
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A recent nominal quotation for raw pollucite ore of
good grade and quality is 75¢ a pound of contained
Cs,0. Cesium salts sell for about $25 to $50 a pound
depending on the type of salt, grade and quantity pur-
chased. Cesium metal of 99+ per cent purity has been
quoted at $100 to $375 a pound, depending on the
quantity and grade purchased. Two United States
companies that supply cesium metal are Kawecki Be-
rylco Industries, Inc. and MSA Research Corporation.

United States Prices

United States prices in U.S. currency quoted in Met-
als Week of December 27, 1974. 1973 year-end prices
are shown in brackets when differing.

6]

Columbium ore no quote
Columbite per Ib. pentoxide after
nominal spot cif U.S. ports (1.35-1.45) June 1973

Pyrochlore per Ib Cb,0s ®
Canadian fob mine or mill,
contract only 1.56 (1.44)
Brazilian fob shipping point,
contract only 1.42
Ferrocolumbium per 1b Cb,
tons lots fob shipping
point, low-alloy standard
grades 3.65 (3.10)
high-purity grade
(mel-Ni) 6.82-8.65 (5.00-5.26)
Columbium metal per Ib 99.5 to
99.8% free alongside U.S.
shipping point

Powder
roundel Ingot
® ®
Reactor 30.00-45.00 18.00-25.00
(17.50~-28.00)
Tantalum metal per
Ib powder fob
shipping point
depending on size
of lot 35.40-44.50 (30.00-37.00)
Tantalum rod 45.00-54.00  (30.00-40.00)
Tantalum sheet 50,00-57.00  (36.00-60.00)



Tariffs

Canada

Item No.

32900-1
35120-1

37506-1

Columbium and tantalum ores and concentrates
Columbium (niobium) and tantalum metal and
alloys in powder, pellets, scrap, ingots, sheets,
plates, bars, rods, tubing or wire for use in
Canadian manufacture (expires 31 Oct. 1973)
Ferrocolumbium, ferrotantalum, ferro-
tantalum-columbium

United States

Item No.

601.21
601.42
628.15 .

628.17
628.20
629.05

629.07
629.10

Columbium ores and concentrates
Tantalum ores and concentrates
Columbium metal, unwrought, waste and
scrap (duty on waste and scrap
suspended to June 3,1973)

Columbium, unwrought alloys
Columbium metal, wrought

Tantalum metal, unwrought, waste and

scraps (duty on waste and scrap suspended to June

3,1973)
Tantalum, unwrought alloys
Tantalum metal, wrought

1974 Columbium (Niobium), Tantalum and Cesium

Most
British Favoured
Preferential Nation General
(%) (%)
free free free
free free 25
free ) 5

free
free

W \O L

5
1.5
9

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 (1975), TC Publication 706.
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A three-boom drill jumbo drilling a development head-
ing for Granduc Operating Company, at Tide, British
Columbia.

(George Hunter photo)



Copper

G.E. WOOD

The simultaneous economic boom conditions of 1973 in
North America, Europe and Japan carried over into
the first six months of 1974.

However, business activity slackened in all the
major copper-consuming economies as the year pro-
gressed. Copper demand dropped dramatically in the
final quarter as copper consumers began severe
inventory liquidation. As a consequence, world con-
sumption of refined copper in 1974 declined to 9.0*
million tons from 9.7 million tons in 1973.

World production of refined copper rose to 9.6*
million tons in 1974, an increase of 2.0 per cent relative
to production of 9.4 million tons in 1973.

The acute commodity shortages which developed
late in 1973 led to aggressive inventory accumulation
by copper conumers during the first half of 1974 before
the dimensions of the business downturn became
apparent. Stocks of refined copper held in metal
exchange warehouses and in the hands of producers
also increased steadily throughout the year. London
Metal Exchange (LME) warehouse stocks rose from a
level of less than 40,000 tons in December 1973 to
140,000 tons at the end of 1974.

Copper prices during 1974 reflected the worsening
economic situation. The LME cash price of wirebar
increased from an average of 92 cents a pound (U .S.) in
January to an average of $1.37 a pound in April. From
this peak, prices declined steadily to end the year with
an average of 58 cents a pound in December.

Canadian mines produced 928,551 tons of recovera-
ble copper in 1974, an increase of 20,310 tons relative to
1973. The value of this production was $1.400,101,000
in 1974 compared with $1,157,507.211 in 1973, reflect-
ing the higher average realized price more than the
production increase. Canada’s mine production of
copper was exceeded by that of Chile in 1974 resulting
in a drop for Canada from third to fourth place on the
world scale of copper producers. Within Canada,
British Columbia mines produced more copper than
those of any other province, with a marginally higher
total than Ontario. A substantial decline in Canadian
copper production is expected to occur in 1975 as a
result of lower world copper consumption and lower
prices.

Canada continues to export a large proportion of its
copper production in concentrate form to Japan,

*Preliminary figures.
y hig

315,540 tons of contained copper in 1974 compared
with 328877 tons of contained copper in 1973. In
Japan, where the 1974 economic downturn began
earlier than the other major copper market areas,
imported copper concentrates and refined copper
stocks built up to serious levels during the second haif
of 1974. For the second time in three years Japanese
concentrate buyers made approaches to Canadian
mines late in 1974 for reductions in contractual
shipments to Japan. Resulting shipment reductions
and expiry of a number of concentrate sales contracts
will cause a large decrease in shipments of copper
concentrates from Canada to Japan in 1975,

Refined copper output from Canada’s two domestic
refineries increased to 616,329 tons in 1974 from
548,488 1ons in 1973, for an 89 per cent utilization of
rated capacity compared with 79 per cent in 1973.
The shortage of blister copper from domestic smelters
reported in 1973 improved during 1974 as expanded
smelting capacity, primarily at Gaspé Copper Mines,
Limited gradually came on stream.

Producers’ domestic shipments of refined copper
increased to 273,357 tons in 1974 from 254,613 tons in
1973. The increase was a result of increased consump-
tion by copper mills producing sheet, strip, bars, rolls,
pipe, copper wire and rod mills. Exports of refined
copper decreased marginally in 1974 and imports
showed a small but significant increase.

Canadian mines

The increase in Canadian mine production of recover-
able copper in 1974 compared with 1973 was the
smallest recorded in the last six years. This resulted
from a slowdown in new mine development, and from
reduced world consumption of refined copper during
1974.

A new copper-zinc mine was developed to the
production start-up stage by the Sturgeon Lake Joint
Venture late in 1974. The mine is located in the
Sturgeon Lake area in Northwestern Ontario. The
orebody will be mined by open-pit methods and is
expected to achieve commercial production early in
1975.

Kanichee Mining Incorporated opened a new
copper-nickel mine during 1974. The mine is located in
the Temagami area of northern Ontario.
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The International Nickel Company of Canada,
Limited (Inco) resumed production at the Crean Hill
nickel-copper mine in January 1974. The Crean Hill is
an underground mine located at Sudbury and was one
of thirteen Inco mines operating in Ontario at the end
of 1974.

Consolidated Churchill Copper Corporation Ltd.
reopened its copper mining operation 80 miles west of

Fort Nelson, B.C. early in 1974. The operation had
been shut down since October 1971.

It is expected that mine production of recoverable
copper will decline in 1975 from 1974 levels due
primarily to the reduction in deliveries of concentrates
to Japanese smelters and mine closures resulting from
depressed copper prices.

Table 1. Canada, copper production, trade and consumption 1973-74

1973 1974,
(short tons) ($) (short tons) %
Production !
British Columbia 350,099 446,664,289 327,221 509,902,000
Ontario 287,323 365,305,858 319,742 498,220,000
Quebec 157,841 201,389,415 157,962 246,105,000
Manitoba 71,333 91,013,999 83,024 82,611,000
Yukon 11,593 14,791,665 11,300 17,605,000
New Brunswick 10,310 13,154,636 11,282 17,580,000
Saskatchewan 10,224 13,044,793 9,156 14,265,000
Newfoundland 8,647 11,031,913 8,100 12,623,000
Northwest Territories 867 1,106,319 764 1,190,000
Nova Scotia 4 4,324 — —_
Total 908,241 1,157,507,211 928,551 1,400,101,000
Refined 548,488 616,329
Exports
Copper in ores, concentrates and matte
Japan 328.877 430,099,000 315,540 489,523,000
Norway 24993 23,908,000 26,881 54,455,000
United States 14,831 15,199,000 22419 24,376,000
West Germany 10,038 13,051,000 10,752 15,613,000
Belgium and Luxembourg 1,558 1,742,000 1.490 2,378,000
United Kingdom 1,141 1,285,000 1,615 2,151,000
Finland — — 196 461,000
Other countries 399 89,000 132 121,000
Total 381,837 485,373,000 379,025 589,078,000
Copper in slag, skimmings and sludge
United States 51 32,000 163 128,000
United Kingdom 2,195 6,478,000 80 64,000
Other countries 574 535,000 — —
Total 2,820 7,045,000 243 192,000
Copper scrap (gross weight)
United States 11,268 15,911,000 8,510 14,227,000
Belgium and Luxembourg 2,766 2.851,000 3,954 6,068,000
South Korea 2,148 2,643,000 1,210 1,516,000
West Germany 2,713 2,888,000 883 1,200,000
Spain 1,949 2,735,000 922 1,125,000
Japan 1,789 1,894,000 335 324,000
United Kingdom 1,302 1,058,000 451 323,000

160



1974 Copper

Table 1. (cont’d)

1973 1974n
(short tons) (%) (short tons) (%)
Exports (cont‘d)
Copper scrap (gross weight) (concl’d)
Ttaly 260 280,000 241 288,000
Brazil 80 122,000 155 254,000
Netherlands 289 380,000 143 175,000
Other countries 2,925 4,796,000 378 337,000
Total 27,489 35,558,000 17,182 25,837,000
Brass and bronze scrap (gross weight)
United States 11,629 11,578,000 12,080 17,432,000
Belgium and Luxembourg 1,268 1,141,000 2,400 3,104,000
Ttaly 1,387 1,216,000 2,230 2,723,000
West Germany 4,131 4,388,000 1,434 2,038,000
Japan 2,759 2,280,000 1,539 1,712,000
United Kingdom 1,953 1,897,000 1,077 1,029,000
South Korea 734 607,000 383 424,000
Other countries 723 683,000 617 759,000
Total 24,584 23,790,000 21,760 29,221,000
Copper alloy scrap, nes (gross weight)
United States 640 559,000 1,088 1,201,000
Belgium and Luxembourg 746 753,000 510 625,000
South Korea 331 216,000 686 248,000
Japan 354 366,000 146 167,000
Other countries 652 615,000 533 381,000
Total 2,723 2,509,000 2,963 2,622,000
Copper refinery shapes
United States 126,466 156,179,000 113,844 179,620,000
United Kingdom 101,558 133,740,000 101,095 165,393,000
West Germany 29,798 39,587,000 29,301 48,346,000
France 14,742 20,554,000 15,954 27,292,000
People’s Republic of China — — 9,575 17,592,000
Sweden 4,443 6,113,000 7,746 13,055,000
Belgium and Luxembourg 7.461 10,261,000 7.039 12,052,000
Italy 7,297 9,633,000 6,263 10,444,000
Portugal 3,549 4,752,000 3,587 6,223,000
Switzerland 3,737 5,682,000 3470 5,878,000
Brazil 1,275 1,719,000 2,930 4,705,000
Japan 11,511 13,906,000 3,002 4,682,000
Spain 1,729 2,053,000 1.800 2,871,000
Other countries 4,394 6,430,000 6,075 9,973,000
Total 317,960 410,609,000 311,681 508,126,000
Copper bars, rods and shapes, nes
United States 4,643 6,908,000 9,183 16,688,000
Venezuela 912 1,252,000 2,654 6.399.000
Pakistan 1,598 1,633,000 3,117 6,181,000
Iran 1.454 2,567,000 2494 5,850,000
Switzerland 2.341 3,146,000 2,739 5,295,000
Lebanon 2,368 3,192,000 1,268 2,655,000
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Table 1. (cont’d)

1973 19747
(short tons) %) (short tons) ($)
Exports (cont'd)
Copper bars, rods and shapes,
nes (concl’d)
Dominican Republic 1,103 1,607,000 900 1,951,000
Israel 330 370,000 799 1,429,000
Nigeria 573 1,018,000 551 1,397,000
Other countries 9,055 12,751,000 3,993 8,465,000
Total 24,377 34,444,000 27,698 56,310,000
Copper plates, sheet, strip and
flat products
United States 7,430 12,915,000 8,026 17,716,000
Venezuela 337 592,000 514 1,474,000
United Kingdom 458 720,000 261 " 619,000
New Zealand 47 91,000 75 217,000
Australia 29 51,000 28 69,000
Norway 22 43,000 24 58,000
Peru — — 17 53,000
Mexico — — 17 51,000
Other countries 80 105,000 16 53,000
Total 8,403 14,517,000 8,978 20,310,000
Copper pipe and tubing
United States 11,604 15,272,000 7,355 12,159,000
United Kingdom 6,401 10,991,000 1,854 4,665,000
New Zealand 756 1,629,000 933 2,732,000
Israel 564 850,000 561 1,387,000
South Africa 88 186,000 251 519,000
Venezuela 200 391,000 123 473,000
Spain 49 107,000 172 446,000
Other countries 1,057 1,876,000 955 2,790,000
Total 20,719 31,302,000 12,204 25,171,000
Copper wire and cable (not insulated)
United States 936 1,061,000 622 1,060,000
United Kingdom 35 77,000 151 365,000
Cuba — — 138 242,000
Iran pa— —_— 74 205,000
Other countries 583 877,000 302 523,000
Total 1,554 2,015,000 1,287 2,395,000
Copper alloy refinery shapes
United States 11,628 17,113,000 8,347 15,801,000
Japan 960 1,083,000 1,103 1,492,000
Venezuela 176 309,000 377 1,023,000
Israel — — 196 574,000
Australia 80 120,000 254 556,000
United Kingdom 318 508,000 151 337,000
New Zealand 83 150,000 59 142,000
Other countries 348 432,000 171 313,000
Total 13,593 19,715,000 10,658 20,238,000
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1974 Copper

Table 1. (cont’d)

1973 1974p
(short tons) 3 (short tons) %)
Exports (cont’'d)
Copper alloy pipe and tubing
United States 3,029 4,910,000 2,065 4,289,000
New Zealand 72 173,000 125 375,000
Israel — — 114 294 000
United Kingdom 76 158,000 90 213,000
South Africa 7 11,000 34 143,000
Philippines — — 4] 126,000
Taiwan 5 8,000 46 103,000
Other countries 296 516,000 150 420,000
Total 3,485 5,776,000 2,665 5,963,000
Copper alloy wire and cable,
not insulated
United States 127 233,000 573 660,000
United Kingdom 1 5,000 61 155,000
Colombia — — 51 120,000
New Zealand 7 21,000 16 50,000
Other countries 13 39,000 11 35,000
Total 148 298.000 712 1,020,000
Copper alloy fabricated materials, nes
United States 644 1,172,000 934 2,352,000
Indonesia 200 498,000 776 1,913,000
United Kingdom 70 90,000 141 327,000
Malaysia — — 38 98,000
New Zealand 2 4,000 57 63,000
Other countries 149 269,000 99 233,000
Total 1,065 2,033,000 2,045 4,986,000
Wire and cable, insulated®
United States 9,195 15,331,000 7,161 15,327,000
Dominican Republic 858 1,369,000 1,331 2,568,000
Cuba 4 37,000 1,282 2,465,000
Turkey 125 277,000 430 987,000
West Germany 697 944,000 499 891,000
Panama 366 649,000 411 849,000
Pakistan 97 94,000 866 846,000
Israel 19 36,000 460 790,000
United Kingdom 91 213,000 202 545,000
Argentina — — 182 428,000
Bermuda 268 389,000 167 365,000
Guyana 260 233,000 125 295,000
Australia 177 343,000 98 282,000
Other countries 2,941 5,549,000 1,456 3,276,000
Total 15,098 25,464,000 14,670 29,914,000
Total exports of copper and products 1,100,448.,000 1,321,383,000
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Table 1. (concl’'d}

1973 19740
(short tons) 3 (short tons) (%)
Imports

Copper in ores, concentrates and scrap 52,319 54,045,000 54,166 59,523,000
Copper refinery shapes 18,937 25,605,000 24,368 39,283,000
Copper bars, rods and shapes, nes 346 537,000 1,280 2,208,000
Copper plates, sheet strip, and

flat products 816 1,582,000 743 1,944,000
Copper pipe and tubing 6,184 11,138,000 3,041 7,659,000
Copper wire and cable, except insulated 682 1,562,000 1,682 1,671,000
Copper alloy scrap (gross weight) 5,922 5,290,000 5,722 6,301,000
Copper powder 555 1,029,000 463 1,052,000
Copper alloy refinery shapes, rods

and sections 9,420 12,358,000 9,739 18,824,000
Brass plates, sheet and flat products 3929 5,880,000 2.920 6,273,000
Copper alloy plates, sheet, strip and

flat products 910 2,400,000 1,704 4,470,000
Copper alloy pipe and tubing 1,943 3,939,000 2,201 6,208,000
Copper alloy wire and cable, except

insulated 682 1,562,000 678 1,999,000
Copper and alloy fabricated material, nes 2,252 4,053,000 1,706 4,037,000
Insulated wire and cable .. 21,755,000 . 27,763,000
Copper oxides and hydroxides 326 405,000 502 707,000
Copper sulphate 1,430 561,000 575 359,000
Copper alloy castings 283 591,000 303 857,000

Total imports of copper and products 154,292,000 191,138,000

Consumption®

Refined 254,613 273,357

Source: Statistics Canada.

" Biister copper plus recoverable copper in matte and concentrate exported. % Includes also small quantities of non-copper wire

and cable. insulated.

P Preliminary; — Nil; .. Not available;

Smelters and refineries

The Gaspé smelter of Gaspé Copper Mines, Limited,
(Gaspé) a subsidiary of Noranda Mines Limited,
continued to experience difficulties in 1974. These
difficulties were attributed by Gaspé to the construc-
tion program of the expanded smelter facilities. The
construction project was terminated prematurely due
to construction labour problems, leaving a large
number of new equipment modifications to Gaspé’s
regular staff. This resulted in a serious shortfall in
production. The expanded facilities have a design
capacity of 100,000 tons a year compared with 70,000
tons a year before the expansion. As a consequence of
these start-up problems, Noranda declared force ma-
Jeure on contracted copper deliveries from the Gaspé
smelter throughout most of 1974. The shortfall in
copper production declined progressively throughout
1974 as smelter operations improved. Smelter produc-
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" Producers’ domestic shipments, refined copper.
nes Not elsewhere specified.

tion in 1974 at Gaspé amounted to 69,700 tons
compared with 48,900 tons in 1973.

Noranda Mines Limited curtailed 1975 capital
spending plans late in 1974. This resulted in the
deferment of construction of an oxygen plant and a
sulphuric acid plant at the Horne smelter at Noranda.
These facilities were part of a plan to expand the
capacity of the Noranda continuous smelting reactor
installation.

Falconbridge Nickel Mines Limited began to imple-
ment plans for its smelter modernization at Sudbury
during 1974. Of the total estimated cost of $95 million,
$4.1 million had been spent by year-end. These
expenditures were made on site preparation. Construc-
tion is expected to begin in the spring of 1975.

Production of refined copper at Canadas two
copper refineries increased substantially in both cases
in 1974. Canadian Copper Refineries Limited produced



1974 Copper

Table 2. Canada, copper production, trade and consumption, 1965-74

Production Exports Imports Consumption®
Ore and
All Forms' Refined Matte Refined Total Refined Refined
(short tons)

1965 507,877 434,133 87,000 199,830 286,830 5,747 224,684
1966 506,076 433,004 94,888 190,691 285,579 10,492 262,557
1967 613314 499,846 128,976 275919 404,895 5310 219,680
1968 633,313 524474 161,835 276,619 438,454 5824 250,104
1969 573,246 449232 157,816 210,034 367,850 18,137 226,281
1970 672,717 543,727 177,888 292,403 470,291 14,542 237916
1971 721,430 526,403 2250057 3149017 539.906" 21,899 221,053
1972 793,303 546,685 2974097 340,533" 637,942 17,9027 228,907
1973 908,241 548,488 381,837 317,960 699,797 18,937 254613
19747 928,551 616,329 379,025 311,681 690,706 24,368 273,357

Source: Statistics Canada.

! Blister copper plus recoverable copper in matte and concentrates exported.

P Preliminary; ' Revised.

427.000 tons in 1974 compared to 383,000 tons in 1973,
as a result of additional capacity installed in 1973.
Inco’s refinery at Copper CIiff produced 183,600 tons
of refined copper in 1974 compared with 164,000 tons
in 1973. Increased copper production in this case
resulted from increased mine production undertaken
to increase nickel deliveries in 1974.

World supply and demand
Mine production. World mine production of copper in
1974 was 8,573.000 short tons; an increase of 270,000
short tons over 1973 production. Chile increased its
production from 811,000 tons in 1973 to 990,000 tons in
1974, an increase of 22 per cent. Canadian production
in the same period grew by a more modest 20,310 tons,
or 2/ per cent. United States mine production of
copper was affected by strikes at the time of contract
renewals in July. It is estimated that the combined
josses of production at all mines was 140,000 tons.
Late in the year, falling demand and prices and
rapidly escalating world stocks of refined copper led
CIPEC countries and other major copper producing
countries to agree to limit copper production and
shipments by as much as 10 per cent of 1974 levels.
These cutbacks were expected to be further increased
in 1975.

Smelter and refinery production

World production of refined copper is shown in Table
10. Chilean production shows the biggest percentage
change with production increase of 122,000 tons in 1974
over 1973, an increase of 26.6 per cent. United States
production declined by 176,000 tons in 1974, a decrease

2 producers’ domestic shipments, refined copper.

of 7.6 per cent.

Canadian production of refined copper in 1974
amounted to 616,300 tons compared to 548,500 tons in
1973, an increase of 12.4 per cent. This increase
resulted from capacity increases in 1973 and indirectly
as a result of higher nickel production in 1974.

Major expansions in copper smelting capacity are
under development in Chile, the People’s Republic of
China, Japan, Mexico, Philippine Republic, Poland,
Zambia, United States and U.S.S.R. The construction
of a new copper smelter in South Korea using the
Noranda continuous smelting process has been
deferred.

Expansion of copper refining capacity is underway
in Chile, the People’s Republic of China, Mexico, Peru,
Poland, Republic of South Africa, United States,
U.S.S.R. and Zambia.

In view of the extremely depressed state of the
world copper market early in 1975 it is likely that
deferral or cancellation of some of the planned mine
smelter and refinery capacity will occur.

The trend towards installation of new smelting and
refining facilities in producer countries rather than in
consumer countries continued through 1974.

Awareness of environmental effects of copper
smelter gas and dust emissions continued to result in
moves towards implementation of new smelter tech-
nology during 1974 and it is likely that this trend will
continue. Kennecott Copper Corporation announced
plans to use the Noranda continuous smelting process
in its smelter modernization program at the Garfield
smelter in Utah. Severaj other new smelting methods
are also receiving careful study by producers.
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O PROSPECTIVE PRODUCERS
0 EXPLORATION PROJECTS
* SMELTERS

4 REFINERIES

COPPER IN CANADA, 1974

MINERAL DEVELOPMENT SECTOR
DEPARTMENT OF ENERGY, MINES AND RESOURCES

[

13.
14.

176

Producers
(numbers correspond to those on the map)

American Smelting and Refining Company
Consolidated Rambler Mines Limited

Green Bay Mining Company Limited
Anaconda Canada Limited (Caribou mine)
Brunswick Mining and Smelting Corporation
Limited (No.6 and No.12 mines)

Heath Steele Mines Limited

Nigadoo River Mines Limited

Gaspé Copper Mines, Limited

Madeleine Mines Ltd.

Sullivan Mining Group Ltd. (Cupra, d’Estrie,
Clinton Mines)

Bouzan Joint Venture

Campbell Chibougamau Mines Ltd. (Cedar Bay,
Henderson, Main, Grandroy mines)

Icon Sullivan Joint Venture

Patino Mines (Québec) Limited (Copper Rand,
Copper CIiff, Portage mines)

Falconbridge Copper Limited, Opemiska Division
(Perry, Springer mines)

Louvem Mining Company Inc.

Joutel Copper Mines Limited

15.
17.

18.
19.

20.
21

23.
25.

26.

Mattagami Lake Mines Limited

Orchan Mines Limited (Orchan, Garon Lake
mines)

Normetal Mines Limited

Falconbridge Copper Limited, Lake Dufault
Division (Norbec, Millenbach mines)

Noranda Mines Limited (Horne Mine)

Société Miniere d’Exploration Somex Ltée.
Falconbridge Nickel Mines Limited (East,
Falconbridge, Fecunis, Hardy, Longvack South,
North, Onaping, Strathcona mines)

The International Nickel Company of Canada,
Limited (Clarabelle, Coleman, Copper Cliff
North, Copper Cliff South, Creighton, Frood
Stobie, Garson, Kirkwood, Levack, Little Stobie,
MacLennan, Victoria, Crean Hill Mines)
Kanichee Mining Incorporated

Ecstall Mining Limited (Kidd Creek mine)
Pamour Porcupine Mines, Limited

Noranda Mines Limited, Geco Division
Willroy Mines Limited (Willecho, Willroy mines)
The International Nickel Company of Canada,
Limited (Shebandowan)

Sturgeon Lake Mines Limited

Mattabi Mines Limited



Producers {concl‘d)

28.

30.
31

32.

33.
35.

36.
37.

38.

46.

47.
52.

55.

57.

14.
19.

21.
27.

31
32

Selco Mining Corporation Limited, South Bay
Division

Dumbarton Mines Limited

Falconbridge Nickel Mines Limited (Mainbridge
mine)

The International Nickel Company of Canada,
Limited (Birchtree, Pipe and Thompson mines)
Hudson Bay Mining and Smelting 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)

The Granby Mining Company Limited, Phoenix
Copper Division

Brenda Mines Ltd.

Giant Mascot Mines Limited

Similkameen Mining Company Limited
(Ingerbelle and Similkameen deposits)
Bethlehem Copper Corporation (Huestis, lona
and Jersey mines)

Lornex Mining Corporation Ltd.

Craigmont Mines Limited

Jordan River Mines Ltd. (Sunro mine)
Anaconda Britannia Mines Ltd. (Britannia mine)
Texada Mines Lid.

Western Mines Limited (Lynx, Myra mines)
Utah Mines Ltd. (Island Copper mine)
Gibraltar Mines Ltd.

The Granby Mining Company Limited (Granisle
mine)

Noranda Mines Limited, Bell Copper Division
Falconbridge Nickel Mines Limited (Wesfrob
mine)

Granduc Operating Company

Whitehorse Copper Mines Ltd. (Little Chief
mine)

Canada Tungsten Mining Corporation Limited
Terra Mining and Exploration Limited

Echo Bay Mines Ltd.

Prospective producers

Heath Steele Mines Limited (Little River Mine)
Patino Mines (Québec) Limited (Lemoine ML,
Jaculet)

Orchan Mines Limited (Norita mine)
Falconbridge Nickel Mines Limited (Lockerby,
Thayer Lindsay mine)

The International Nickel Company of Canada
Limited (Murray, Totten mines)

Ecstall Mining Limited

Union Miniere Explorations and Mining
Corporation Limited (Thierry mine)

The International Nickel Company of Canada
Limited (Soab mine)

Hudson Bay Mining and Smelting Co., Limited
(Centennial, Western mines)

44,

14.
16.

17.

19.

24.
32.

37.

38.

47.
48.
49.
51.

54.

17.
19.

32.

1974 Copper

Cuisson Lake Mines Ltd.

Exploration projects

New Quebec Raglan Mines Limited

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)

Falconbridge Nickel Mines Limited (Fraser,
Onex mines)

The International Nickel Company of Canada,
Limited (Cryderman, Whistle mine)

Great Lakes Nickel Limited

Hudson Bay Mining and Smelting Co., Limited
(Hudvam, Rail, Reed, Wim mines)

Stall Lake Mines Limited

Freeport Canadian Exploration Company and
Beth-Canada Mining Company (Reed Lake
property)

Adonis Mines Lid.

Giant Mascot Mines Limited (Giant Copper
(Canada) mine)

Afton Mines Ltd.

Bethlehem Copper Corporation (J-A, Maggie,
Lake and lona zones)

Highmont Mining Corp. Ltd.

Leemac Mines Ltd.

Valley Copper Mines Limited

Citex Mines Ltd.

Falconbridge Nickel Mines Limited
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

Smelters

Gaspé Copper Mines, Limited

Noranda Mines Limited

Falconbridge Nickel Mines Limited

The International Nickel Company of Canada,
Limited

Hudson Bay Mining and Smelting Co., Limited

Refineries
Canadian Copper Refiners Limited

The International Nickel Company of Canada,
Limited
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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
Heath Steele Mines Limited, — 1977 Murdochville Sinking new shaft, expanding
Little River mine, Cu, Pb,Zn mill from 3,000 to 4,000 tpd,
Newcastle reopening “A” pit in 1976.
Quebec
Orchan Mines Limited, —_ 1976 Noranda 900 tpd to be trucked to Orchan
Norita Mine, Cu (0.70) mill.
Matagami Zn (7.60)
Patino Mines (Québec) — 1976 Noranda
Limited, Cu (4.5)
Lemoine M.L. Zn (10.8)
Ontario
Ecstall Mining Limited, — 1978 Timmins Building copper smelter and
Timmins Cu, Pb,Zn refinery and expanding mine
production to 5 million tpy by
1978.
Falconbridge Nickel -—_ 1975 Falconbridge Production expected to reach
Mines Limited, Cu(.)) one third of capacity in the final
Lockerby mine, Ni(.) quarter of 1975.
Falconbridge
Thayer Lindsley mine, —_ Falconbridge
Falconbridge Cu(.))
Ni(.)
The International Nickel —_
Company of Canada, Limited, Cul(.)
Murray mine Ni(..) Copper Cliff  on standby
Totten mine Copper Cliff  on standby
Union Miniére Explorations Cu (1.73) 1976 Noranda Production expected in second
and Mining Corporation, half of 1976.
Limited,
Thierry
Manitoba
Hudson Bay Mining and — Access by decline completed in
Smelting Co., Limited, Cu (2.06) 1975 Flin Flon 1974, shaft sinking began in Jan.
Centennial mine, Zn (2.60) 1975.
Flin Flon
Westarm mine, Cu (4.63) 1976 Flin Flon Shaft sinking began in April,

Schist Lake
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Table 4. (concl’d)

1974 Copper

Mill Year Destination
Capacity? Production of Copper
Company and Location and Ore Grade Expected  Concentrates Remarks
(%)
Manitoba (concl’d)
The International Nickel Copper Cliff on standby
Company of Canada, Limited Cu(.)
Soab mine, Ni(..)
Thompson
British Columbia
Cuisson Lake Mines Ltd., — 1975 Japan Gibraltar Mines Ltd. to mine
Cariboo district Cu (0.386) and mill the orebody

! Only mines with announced production plans. % Mill 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
Phelps Dodge Corporation 1,500,000 Cu (1.0
of Canada, Limited, Zn (4.0)
Gasset Lake property,
Matagami
Falconbridge Copper Limited, — Cu(—) New orebody discovered
Lake Dufault Division in 1974.
Noranda
Selco Mining Corporation Limited, 1,463,835 Cu(1.73)
and Muscocho Explorations Limited, Zn (2.96)
Frotet Lake
Selco Mining Corporation Limited, — Cu(—) Deposits with relatively high zinc
and Picklands Mather, Zn (—) and copper grades discovered.
Broullion Township Exploration continuing.
Noranda Mines Limited, 4,100,000 Cu(1.2) Partly amenable to open-pit
Magusi River property Zn (3.6) mining.
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,
Onaping Mine,

Thayer Lindsley Mine,
Onex mine (Fraser),
Craig Mine

— New ore zones discovered at
depth.

— Development deferred.

— Development deferred.
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Table 5. (cont'd)

Company and Indicated Ore Grade of
Location Tonnage Ore Remarks
(tons) (%)
Great Lakes Nickel Limited 32,800,000 Cu (0.36) Mining plans deferred.
Pardee Township Ni (0.20)
The International Nickel
Company of Canada, Limited,
Cryderman mine, — —
Whistle mine, — —
Sudbury area
Manitoba
Freeport Canadian Exploration 1,000,000 Cu (2) Drilling and geophysical
Company and Beth-Canada Mining Zn (4) work in 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(1.45)
Rail Lake mine 325,000 Cu (3.00)
Reed Lake mine 1,500,000 Cu (2.09)
Wim mine 1,090,000 Cu (2.91)
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
Afton Mines Ltd., 34,000,000 Cu(1.0)
Kamloops
Bethlehem Copper Corporation
J/A zone, 286,280,000 Cu (0.43) 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.
Highland Valley area (Cu equivalent)
Davis-Keays Mining Co. Ltd., 1,375,000 Cu (3.38)
Fort Nelson
Falconbridge Nickel Mines
Limited, —_ Cu (1.25) Amenable to open-pit

Sustut Peak
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Table 5. (concl’d)

1974 Copper

Company and Indicated Ore Grade of
Location Tonnage Ore Remarks
(tons) (%)

British Columbia (conci‘d)

Giant Mascot Mines Limited, — Cu (0.57) New ore zone of limited
Giant Nickel Mine, Ni (0.96) tonnage 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

Liard Copper Mines Ltd., 300,000,000 Cu (0.40)
Schaft Creek MoS, (0.036)

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 5,200,000 Cu(1.8) Property developed to the

and Asarco Exploration Company feasibility study stage
of Canada, Limited, in 1974,
Minto property,
Carmacks
United Keno Hill Mines Limited,
Falconbridge Nickel Mines Cu(.))
Limited and Canadian Superior
Exploration
World consumption in December.

Comparative data for the consumption of refined
copper by country in 1973 and 1974 are shown in Table
12. World consumption of refined copper declined to
9.0 million tons in 1974 from 9.5 million tons in 1973.
Japan recorded a decline of 31 per cent and the United
States recorded a decline of 12 per cent. The Com-
munist countries an