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Foreword

This issue of the Canadian Minerals Yearbook reviews the
activity in the Canadian mineral industry during 1985 and looks at the
direction the industry is likely to take in the foreseeable future. The
present edition is the latest in a series of official documents published
under various titles since 1886 when the Government of Canada produced
its first comprehensive report on the country's mineral industry.

The chapter entitled General Review deals with the main
economic events of the past year and describes trends in the Canadian
economy. This section also deals with general developments and overall
patterns in the mineral industry. The commodity reviews provide the
same type of information as in past issues, however, the Outlook
section under each review has been expanded to place greater emphasis
on projections for the future of the industry. With this change, the
Yearbook should prove to be a more useful tool and appeal to a broader
audience.

Unless otherwise stated, the basic statistics on Canadian
production, trade and consumption were collected by the Information
Systems Division, Mineral Policy Sector of Energy, Mines and Resources
Canada, and by Statistics Canada. Corporate data were obtained directly
from company officials through surveys or correspondence, or were
extracted from annual reports. Market quotations were taken mainly from
standard marketing reports.

Additional copies of the Yearbook can be purchased from the
Canadian Government Publishing Centre. Reprints of individual chapters
and Map 900A, Principal Mineral Areas of Canada, may be obtained free of
charge from:

Publication Distribution Office
Mineral Policy Sector

Energy, Mines and Resources Canada
580 Booth Street

Ottawa, Ontario

K1A OE4

Previous editions of the Canadian Minerals Yearbook have been deposited
in various libraries across Canada.

Energy, Mines and Resources Canada is grateful to all those who
contributed information used in the preparation of this report.

May 26, 1986
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General Review

D. PILSWORTH

THE ECONOMY IN 1985

The Canadian economy in 1985 got off to a
restrained and rather hesitant start, as the
long awaited business recovery failed to
materialize. Real business spending in the
first quarter of 1985 was 0.13 per cent below
the level recorded over the same period one
year ago. Imports increased, exports
decreased, the merchandise trade balance
declined, and unemployment remained high.

Forecasters, noting these negative
indicators, predicted that the Canadian
economy was heading into another slowdown.

The economic recovery in 1984, was
essentially trade driven. By year end, the
merchandise trade balance had reached a
record surplus of $5.8 billion. This surplus
in 1984 was principally a result of strong
U.S. demand where real GNP that year had
grown at a rate of 6.8 per cent. The rate
of growth slowed in the U.S. economy in
1985, and Canadian exports declined.
Canadian merchandise imports registered
stronger growth, and by the second quarter
of 1985, the merchandise trade surplus had
dropped to $5.0 bilion. But as trade as a
source of economic growth began to weaken
in 1985, evidence of new momentum in the
consumer and business sectors of the
Canadian economy began to emerge.

Increased demand, particularly  for
automobiles and other durables helped
increase consumer spending in 1985 over
1984, by nearly 5 per cent. The personal
savings rate of 13.3 per cent was down to
11.3 per cent in the third quarter.

Increased business investment, (defined
as plant and equipment plus residential
construction activity), also helped sustain
economic growth in 1985. During 1983 and
1984 business investment had declined by
$1.6 billion in real terms, and as late as the
first quarter in 1985, levels were still 21 per

cent below the pre-recession peak. In the
second quarter of 1985, however, real
business outlays were up by 5.0 per cent,
relative to the first quarter, and by 6.9 per
cent relative to the same quarter in 1984.
This turnaround in business investment will
be needed to help offset the slower growth
in consumer spending, anticipated as a
result of the May 1985 federal budget.

Real gross national product posted a
1 per cent seasonally adjusted increase in
both the first and second quarters of 1985,
followed by an increase of 1.6 per cent in
the third quarter. Forecasters revised their
annual growth rate estimates to a possible
4.5 per cent for the year overall - a much
more optimistic figure than the 3 per cent
predicted earlier in the year.

A relatively low and stable rate of
inflation during 1985 encouraged business
investment and consumer spending. The
consumer price index, a measure of inflation,
fell to approximately 4.2 per cent during the
year, from 12.5 per cent in 1981. Interest
rates in Canada also declined in 1985, as the
Bank of Canada rate fell to a seven-year low
of 8.77 per cent in the first quarter, but
had risen slightly to the 9.3 per cent range
by year-end.

In spite of enthusiasm over the
unexpected growth in GNP, and the low
interest and inflation rates, continued high
levels of unemployment, remained a serious
concern in 1985. The unemployment rate,
although declining from previous levels,
remained at 10.2 per cent, as of November,
1985. High unemployment levels precluded
pressures directed toward higher wages,
although by year-end, wage increases were
slightly higher than the inflation rate.

The high federal deficit in Canada of
approximately $34 billion continued to be a
concern, even though it began to ease
toward the end of the year.

D. Pilsworth is with the Mineral Policy Sector, Energy,
Mines and Resources, Canada. Telephone (613) 995-9466.



THE MINERAL INDUSTRY IN 1985

The Canadian mineral industry in 1985,
continued to cope with the aftermath of the
recent recession, technological change, and
major shifts in world production and trading
patterns.

In particular, Canada's mineral export
trade faced intensified world competition,
and some erosion of traditional market
shares.

Base metals remained under pressure,
and prices in real terms for some products
were near the lows set during the 1930s.

Industry debt to equity ratios, which
had begun to decline in 1983 and 1984,
began to rise again in 1985, and mining
companies' profits dropped by $31.4 million
or 82.2 per cent from a year earlier.

According to an editorial in the
Northern Miner Press, the mining industry
was "hurting - and deeply".

There was, however, some optimism
expressed that if efforts to devalue the U.S.
dollar were successful, some improvement in
the price of Canadian minerals, particularly
gold, could result. Contrary to expecta-
tions, however, metal prices late in 1985,
continued to fall, even after the U.S. dollar
started to decline.

Low metal prices in 1985 did not
prevent the industry from achieving some
growth. The Canadian mineral industry
increased the value of its output, in 1985 to
$45 billion, up from $43.8 billion in 1984.

The mineral industry is made up of four
sectors; namely metallics, nonmetallics,
structural materials, and mineral fuels.

The mineral fuel sector made the
greatest contribution to the wvalue of output
in 1985, accounting for $31.5 billion, or 70.1
per cent of the total, an increase of 3.5 per
cent over 1984.

The metals group accounted for $8.5
billion, or 19.0 per cent of the total value of
output in 1985, a decrease of 1.4 per cent
relative to 1984.

The nonmetallic sector contributed $2.4
bilion, or 5.4 per cent of the total value of
output, an increase of 2.9 per cent over
1984.

Value of output for structural materials,
which includes stone, sand and gravel,
reached $2.0 billion, showing little change
from 1984.

Indexes of real pgrowth within the
industry presented a mixed picture in 1985.
Based on indexes of gross domestic product,
where 1971 = 100, the mineral industry as a
whole, showed a marginal increase and rose
from 110.4 in 1984 to 111.0 in the first nine
months of 1985.

The indexes for metal mines, and
nonmetal mines were down in the first nine
months of 1985 relative to 1984, showing a
drop from 80.7 to 76.9 for metal mines, and
from 115.9 to 104.5 for nonmetal mines.
Offsetting these losses were gains in the
first nine months of 1985 for mineral fuels,
up from 128.2 to 133.1, and coal mines in
particular, up substantially from 328.3 in
1984 to 356.4 in 1985.

Canadian Mineral Production
1984 and 1985

% Change
1984 1985 1984
1985

(billions of current dollars)
Metals 8.7 8.5 -1.4
Nonmetals 2.4 2.4 +2.9
Structurals 2.0 2.0 +2.0
Fuels 30.4 31.5 +3.5
Total 43.8 45.0 +2.5

On a commodity basis, the percentage
contributions of the 10 leading minerals to
the total value of mineral output were as
follows:: crude petroleum, 42.2 per ocent;
natural gas, 17.6 per cent; natural gas
byproducts, 6.1 per ocent; coal, 4.2 per
cent; iron ore, 3.4 per cent; copper, 3.2
per cent; zinc 2.9 per cent; nickel, 2.8 per

cent; gold, 2.7 per «cent; and finally
uranium, 2.1 per cent.
Regionally, Alberta continued to

represent the largest share of output, which
reached $27.3 billion, or 60.9 per cent, in
1985. Value of output in Ontario was $4.6
billion, or 10.2 per cent of the total.
QOutput in Saskatchewan was valued at $3.8
billion or 8.4 per cent, British Columbia
$3.4 billion or 7.6 per cent, and Quebec
$2.2 billion or 5.0 per cent.



THE MINERAL INDUSTRY: COMMODITY
PRICES AND TRENDS

Few signs of encouragement were evident for
the base-metals industry in 1985. In the
face of poor demand, prices maintained their
downward trend. By October 1985, base-
metal  prices had dropped below the
recession-level prices of 1982.

Copper producers in 1985, continued to
face low prices resulting from overcapacity
and price insensitivity to production
cutbacks. Copper prices on the LME
averaged 64.2 cents (U.S.) per pound in
1985 compared with 62.5 cents in 1984, and
72.2 cents in 1983. Prices are forecast to
average 69 cents (U.S.) in 1986. The
consumption of copper is decreasing, partly
as a result of substitution, but also because
of more efficient fabrication processes.

Canadian  nickel companjes, despite
being the lowest cost producers in the
world, continued their efforts in 1985, to
lower the costs of production even further.
Due to global overcapacity, nickel prices had
been under downward pressure for the past
few years. As a result, major cost reduc-
tions were undertaken. Low prices in the
fourth quarter had an adverse effect on the
overall return to profitability experienced by
the industry in 1985.

At the beginning of 1985, the prospects
for molybdenum were looking considerably
brighter. Having started the year below
$US 3 per pound, free market prices for
molybdenum advanced rapidly to $US 4.50
per pound at the end of March. Toward the
end of 1985 however, weaker demand, and a
gradual accummulation of stocks caused the
price to fall to about $US 2.60 per pound.

Forecasts for iron ore indicate a supply
surplus on world markets until the early
1990s, primarily because of decreasing
demand for steel and increasing supply from
new mines. This chronic overcapacity,
suggests that high-cost producers, including
those in Canada, may continue to face
financial difficulties well into the foreseeable
future. During the past several years, the
Canadian industry has undertaken a number
of restructuring actions and technological
changes. These have strengthened the
industry's  competitive position in  both
domestic and foreign markets. As a result,
production levels appear to be stabilizing at
about 80 per cent of capacity.

General Review

Gold continued to be a major focus of
exploration and development in the Canadian
mining industy in 1985, particularly in the
Casa Berardi area in northern Quebec, and
the La Ronge area in Saskatchewan. Produc-
tion from the Hemlo camp -near Marathon,
Ontario, also contributed to the positive
picture for this industry. The price of
gold, which averaged about $US 317 per
ounce in 1985, was predicted to reach
$US 350 in 1986.

Because of its byproduct nature, silver
continued to suffer from the oversupply
conditions experienced by the major base
metals; namely lead, zinc and copper. In
addition, large stockpiles of silver held by
governments and private companies continued
to suppress the price of silver to the $US 6
per ounce range.

The outlook for the uranium industry
brightened considerably in 1985. Uranium
production no lonyger greatly exceeds reactor
requirements, as has been the case since the
mid 60s. The high inventory levels which
have plagued the industry worldwide, are
expected to be reduced, and overall supply
and demand are expected to come into
balance before 1990.

Zinc traded at 47 cents (U.S.) per
pound in the spring of 1985, and forecasters
believed that this metal would survive the
1985 base metals slump. By October,
however, zinc was also suffering from weak
markets, and low prices of 35 cents (U.S.)
per pound, and as a result, Noranda Inc.,
and Cominco Ltd., announced cutbacks in
production of 10 per cent.

The outlook for the production of
aluminum in Canada was less than optimistic
in 1985. Low ingot prices and high world
inventories, caused postponement of several
Canadian smelter projects. Competition
intensified as a larger share of the world's
primary aluminum capacity is now located in
areas with abundant energy resources such

as Brazil, Venezuela, and Australia.
Canada, however, also has inexpensive
electricity. As a result Canada remained a

low-cost producer in 1985, and the world's
largest exporter of primary aluminum. The
United States continued to be Canada's major
export market for this commodity.

A crisis in the tin market, during the

last quarter of 1985, was precipitated by the
financial collapse of the International Tin

1.3



Council, a group of 24 tin-producing and
consuming nations. (Problems had begun
when higher tin prices enticed non~ITC
countries such as Brazil and China to
increase production). As the impact of the
tin crisis spread to the commodities market
generally, trade in other metals also
slumped. Canada's only tin mine, located in
Nova Scotia, was expected to face substan-
tially lower price realization as a result of
the tin market collapse. The price for tin
when trading was suspended late in 1985,
was $Cdn 16,000 per t. Analysts expected
the price to drop by as much as 50 per cent
when trading resumed.

Canada is the non-communist world's
largest producer of asbestos. Relative to
1979, however, Canada's production has
declined by about 50 per cent. This produc-
tion decline has been largely a result of
reduced demand for products containing
asbestos. In addition, Canada currently
faces stiff competition in asbestos from
producers in Brazil, Zimbabwe and Greece.

Saskatchewan has the largest and lowest
cost reserves of potash in Canada, and will
undoubtedly continue to occupy an important
place in world markets. World demand for
potash is expected to grow in the long term,
and Canada's most likely markets are the
United States, China, India and Brazil. The
average price received for potash (KCl) over
the first nine months of 1985 was $Cdn 98.25
per t compared with $104.05 in 1984.
Surplus supply continued, and prices in 1985
were about 30 per cent below normal levels.

Canada, as the fifth largest producer of
salt in the world, had an output of nearly 10
million t in 1985, although production levels
were reduced slightly as a result of two
lengthy strikes.

MINERAL TRADE AND INVESTMENT

Investment in the mineral industry showed
moderate improvement in 1985. New capital
expenditure intentions for mines, quarries
and oil wells reached $11.0 billion, a level
which for the first time, surpassed the
pre-recession high of $10.0 billion recorded
in 1981.

Metal mines contributed significantly to
this increase, with spending intentions
reaching $1.6 billion, up from $1.3 billion in
1984. Gold was clearly in the limelight in
1985, and remained a major focus of explora-
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tion and development in the Canadian mining
industry. Nonmetal mines, however, fared
less well, and showed a 25 per cent decrease
in spending intentions in 1985, over those of
1984. The $887 million spending forecast for
this sector was well below the levels
recorded in both 1983 and 1984, which were
$1.6 billion and $1.1 billion respectively.

Mineral exports continued to make a
significant contribution to the Canadian
surplus in merchandise trade. In the first
9 months of 1985, exports of crude and
fabricated materials including fuels totalled
$23.3 billion, up 7.7 per cent from the same
period a year before. Crude mineral
products accounted for $13.7 billion or 59
per cent of the total, while fabricated
mineral products represented $9.6 billion or
41 per cent of the total. These two
components together accounted for 27.2 per
cent of all domestic exports in the first 9
months of 1985. The United States was the
principal buyer of Canada's mineral exports,
followed by Japan, the United Kingdom, and

the rest of the European Economic
Community.
Mineral industry imports totalled

$11.1 billion in the first 9 months of 1985,
up from $10.1 billion in 1984. 54 per cent
of all Canada's mineral imports originated in
the United States.

OUTLOOK

After two vyears of growth, the Canadian
economy is expected to lose a little momentum
in 1986. Growth of 2.5 to 3.0 per cent in
GNP is being forecast, as opposed to the 4.5
per cent growth experienced in 1985. There
are however, reasons for optimism. Even
with slightly slower growth, the economy is
expected to outpace that of the United States
again in 1986, just as it did in 1985. In
addition, consumer spending, although
forecast to slow down slightly in 1986, will
retain strength as an impetus to economic
growth, particularly if increases in housing
starts and automobile sales experienced
toward the end of 1985 are sustained in
1986.

Finally, there is increasing evidence
that the long-awaited boom in domestic
capital spending, which emerged in the latter
part of 1985 to replace consumer spending
and trade as the sources of growth, will
continue to be felt throughout 1986 and
perhaps even beyond.



Also on the positive side, inflation and
interest rates in 1986, are expected to stay
relatively stable and close to those of 1985.

A marginal improvement in the
unemployment rate to slightly less than 10
per cent, is anticipated, and wage settle-
ments are expected to slightly outpace
inflation in 1986.

While many other sectors of the
Canadian economy had managed to pull out of
the recession by the end of 1985, the
mineral industry continued to experience
some difficulty. The mining industry in
particular, faces an international situation of
declining or stagnant demand for its
products coupled with growing sources of
supply. A lower economic growth rate
globally, created by oil shocks, historically
high interest rates, and world debt of
significant  proportions has resulted in
decreased demand and thus surplus capacity
for many metals.

Reductions in world demand have been
accompanied by large increases in the supply
of some minerals. Production-driven output,
continues to pose a serious competitive
threat to the health of the export-oriented
Canadian minerals industry.

The predicted rates of real price
change for many minerals are less than
optimistic. Although the general economic
expansion in Canada is now more than three
years old, prices for the base metals and
precious metals remain at or below levels
reached at the bottom of the business cycle
in 1982, With inflation remaining at low
levels and supplies in many cases exceeding

Ceneral Review

demand, there does not appear to be any
reason for a sudden reversal of the price
downtrend.

The scene is not, however, without its
bright spots.

For example, a review of the capital
expenditures in the mining industry in
Canada predict that estimated spending for
the years 1985 to beyond 1989 will total
$8.6 billion.

Efforts by five major trading nations to
devalue the $US in late 1985, may also give
metals a needed shot in the arm, although
normally, six months or more will elapse
before currency changes show up in com-
modity price quotes. Even a small improve-
ment in selling prices for metals, however,
could put some companies back in the black.

The Canadian minerals industry will also
benefit if interest rates remain stable. This
situation would allow companies to improve
their debt to equity ratio, and thus achieve
greater profitability.

The industry must continue its efforts
to reduce labour, energy, and capital
costs. In addition, the adoption of an
aguressive marketing stance, and increased
use of the latest technology are essential if
the industry is to remain competitive. With
commitment to face the challenges, however,
and with the return of a much improved
capital investment climate in 1986, the
mineral industry will remain a significant
contributor to the Canadian economy, well
into the foreseeable future.

1.5



CANADA, EXPORTS OF MINERALS, CRUDE AND FABRICATED

% changes
Year Year Year 1st 9 months 1st 9 months 1985
1974 1979 1984 1984 1985 1st 9 months 1984
($ millions)
Crude
Ferrous 574.0 1,469.6 1,206.9 890.9 1,017.8 +14.2
Nonferrous 1,801.8 2,425.1 2,463.2 1,664.4 1,603.0 -3.7
Nonmetallic 799.0 1,715.3 2,767.2 1,987.6 2,312.3 +16.3
Fuels 4,232.6 6,128.9 10,123.5 7,358.2 8,702.9 +18.3
Total 7,407.4 11,738.9 16,560.8 11,901.1 13,636.0 +14.6
Fabricated
Ferrous 917.7 1,947.6 2,666.1 1,964.2 2,173.1 +10.6
Nonferrous 2,102.7 3,807.0 6,664.5 5,048.3 4,743.9 -6.1
Nonmetallic 178.4 455.9 546.8 400.2 422.1 +5.5
Fuels 611.3 1,885.3 3,192.7 2,303.8 2,310.6 +0.3
Total 3,810.1 8,095.8 13,070.1 9,716.5 9,649.7 -0.7
Total crude and fabricated
minerals
Ferrous 1,491.7 3,417.2 3,873.0 2,855.1 3,190.9 +11.8
Nonferrous 3,904.5 6,232.1 9,127.7 6,712.7 6,346.9 ~5.4
Nonmetallic 977.4 2,171.2 3,314.0 2,387.8 2,734.4 +14.5
Fuels 4,843.9 8,014.2 13,316.2 9,662.0 11,013.5 +14.0
Total 11,217.5 19,834.7 29,630.9 21,617.6 23,285.7 +7.7
Total domestic exports
all products 31,739.5 64,317.3 109,543.5 81,439.9 85,542.7 +5.0
Crude minerals as % of exports,
all products 23.3 18.3 15.1 14.6 15.9
Crude and fabricated minerals as
% of exports, all products 35.3 30.8 27.0 26.5 27.2
Crude mineral exports as % of
mineral exports 66.0 59.2 55.9 55.1 58.6

Source: Statistics Canada.
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CANADA, PRODUCTION OF LEADING MINERALS, 1984 AND 1985

% change % change
1984 1985 1985/1984 1984 1985 1985/1984
(000 tonnes except ($ millions)
where noted)
Metals
Copper 721.8 730.3 +1.2 1,365.7 1,445.4 +5.8
Gold (kg) 83 466.0 86 044.0 +3.1 1,252.3 1,197.1 ~-4.4
Iron ore 39 930.0 40 348.0 +1.0 1,482.4 1,545.8 +4.3
Lead 264.3 263.9 -0.2 195.3 152.3 -22.0
Molybdenum (t) 11 557.0 7 569.0 -35.0 106.2 75.4 -30.0
Nickel 173.7 175.6 +1.1 1,166.1 1,235.0 +5.9
Silver (t) 1 327.0 1 209.0 -8.9 461.9 337.4 -27.0
Uranium (U)(t) 10 272.0 10 029.0 -2.4 901.6 957.7 +6.2
Zinc 1 062.7 1 038.5 -2.3 1,495.2 1,316.8 -11.9
Nonmetals
Asbestos 837.0 744.0 -11.1 379.3 352.3 -7.1
Gypsum 7 775.0 8 384.0 +7.8 61.6 80.3 +30.4
Potash (K,0) 7 527.0 6 923.0 -8.0 867.5 642.1 -26.0
Salt 10 235.0 10 043.0 -1.9 210.2 226.0 +7.0
Cement 9 240.0 9 772.0 +5.8 717.3 780.1 +8.8
Clay Products .. ‘e .o 136.8 144.5 +5.6
Lime 2 249.0 2 010.0 ~-10.6 157.6 137.0 -13.1
Fuels
Coal 57 402.0 60 480.0 +5.4 1,794.6 1,884.1 +5.0
Natural gas
(million m3) 78 266.0 80 181.0 +2.5 7,940.9 7,906.0 -0.4
Petroleum
(million m3) 83 680.0 84 311.0 +0.8 17,813.9 18,938.7 +6.3

.. Not applicable.
Note: Figures have been rounded.
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FIGURE 5
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BILLIONS OF CURRENT DOLLARS (LOG SCALE)
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PERCENTAGE OF MINERAL EXPORTS

FIGURE 7

CANADA, CRUDE AND FABRICATED MINERAL
EXPORTS BY DESTINATION
(Fuels Included)

80

UNITED STATES

N
i

60

CHANGE IN SCALE

18
\
14 =
\ OTHERS
~
12 \,-,\ /‘\\ W \‘\‘/ DL
N
\ ! \\\ / \ JAPAN 7 S \\\
! AV o / = -
10 Y S —
; ///\ \.\i_’.’,—\—;/‘\\
al‘ AN ~- S\ e

. s
N o ¢ - ‘\_

4 =

/ Ne—
. UNITED KINGDOM -~
ol 1 L | L L L | L I | L 1 |
1970 1972 1974 1976 1978 1980 1982 1984

N EXCLUDED UNITED KINGDOM



MILLIONS OF PEOPLE

PER CENT

General Review

FIGURE 8
CANADA
POPULATION AND LABOUR FORCE

26

3 -
22 //4/

20 POPULATION

18

16

14

" -

N\
LABOUR FORCE

8
6
4
2
| 1 1 1 1 1 ] { | 1 ) 1 | |
1970 19756 1980
12 /\
" /
° /(
6
- o~ ‘PER CENT OF TOTAL
4 LABOUR FORCE UNEMPLOYED—
2
.L | ! I I ! | 1 | ! _
1970 1975 1980

1985



BILLIONS OF DOLLARS (LOG SCALE)

FIGURE @

CANADA, MINERAL TRADE
(Fuels Included)

TOTAL CRUDE & FABRICATED

. /—\__/ MINERAL EXPORTS
20.0

CRUDE MINERAL EXPORTS

TOTAL CRUDE & FABRICATED
MINERAL IMPORTS

10.0
8.0 f— =
6.0 ,I // \u/ CRUDE MINERAL IMPORTS
5.0 / I/ L.
7 =
4.0 £/ A

Y L L L 1 1
19870 1872 1974 1076 1978 1980 1982 1084




International Review

W.H. JACKSON

CANADA'S NON-FUEL MINERAL TRADE

The mineral industry has shown resilience in
adapting to extremely competitive world
export markets. As the greater part of
Canadijan production is exported, producers
continue to be exposed to the full impact of
world economic conditions.

International prices for many
commodities have declined to levels that seem
low in the long-term. Canadian producers
have responded by improving their competi-
tiveness through cost-cutting, introduction
of new technology, improvements in mining
techniques and generally through finding
ways of becoming more efficient. This
necessary response to market conditions has
taken its toll in production cutbacks, mine
closures and layoffs. In addition, many
corporations carry heavy debt loads. There
is obviously considerable wvariation possible
on the part of exporters in responding to
world competition for particular commodity
markets. Overall, the commercial and
financial decisions already made by Canadian
producers will sustain their ability to be
secure and cost-competitive suppliers to
export markets.

Despite the problems of individual
producers, the mineral industry as a whole
continues to be a vital component of the
Canadian economy. Mineral exports (less
fuel) amounted to $16 billion in 1984 versus
imports of $7 billion. The exports repre-
sented 13.7 per cent of total Canadian
exports. Preliminary data for 1985 are
shown in the tables.

WORLD SITUATION

A few simple facts will help to explain why
there is a glut of minerals on world export
markets. Many additions to capacity were
begun in the 1970s on the assumption that
the high-growth typical of the post-war
period would continue indefinitely. It takes
several years to bring major new mines into
production; less for expansions of existing

capacity. In many countries, mining was
looked upon as a vehicle for economic
development but this philosophy led to over-
investment and disregard for market signals.

Even the most experienced producers
did not recognize in time that the economic
growth in the 1960s and 1970s was to be
followed by a recession in the early-1980s of
unexpected intensity and duration. For a
while world mineral suppliers tried to
produce and sell into a market that was not
growing in the expectation that at least basic
costs could be met. The result was over-
supply and progressively deteriorating
prices.

The broader picture of overall trade is
illustrativet. Between 1980 and 1983, the
level of total world exports declined by 11.4
per cent in value. The low point was
reached in 1983. There has been a recovery
but the value of world trade in 1985, more
than $US 1,700 billion, is still slightly below
the 1980 value.

Also from 1980 to 1985, prices for all
exports measured in U.S. dollars declined 15
per cent overall. However, prices for all
internationally traded commodities declined on
average by 30 per cent, and metals shared
the same decline. The main mineral commodi-
ties of interest to Canada whose price is at
or below the average are precisely the
commodities in oversupply. They include:
copper, nickel, lead, potash and aluminum,
with zinc showing similar signs.

Exchange rate fluctuations have
undoubtedly had a significant impact on the
structure, composition and direction of trade
in the last few years. World producers in
the best position to compete in trade are
those whose costs and debt are in
depreciating local currencies and whose
returns are in high value currencies such as
the U.S. dollar. Few producers fit this

T International Financial Statistics published
by the International Monetary Fund.

W.H. Jackson is with the Mineral Policy Sector, Energy,

Mines and Resources, Canada.

Telephone (613) 995-9466. 2.1



ideal situation. Many producers in industrial
countries have had to close or have been
weakened as their costs, and returns and
debt are all in high value currencies. In
general, developing country producers have
high foreign debts and many of the mines,
often government-owned, tend to maximize
cash flow to generate foreign earnings so
that necessary imports can be purchased and
service charges met.

In this volatile situation, North
American producers have viewed international
aid institutions and development banks as
being partially responsible for the over-
supply problem. In pursuing their respec-
tive mandates in a somewhat uncoordinated
manner, insufficient attention was given to
market requirements in funding projects. A
clear signal of U.S. disapproval of develop-
ment bank activity became evident in the
fiscal 1985 Supplemental Appropriations Act
(HR 2577) which instructs U.S. directors of
international financial institutions to oppose
any assistance related to copper export
commodities and limits U.S. contributions to
international financial institutions to those
projects that do not generate surplus
commodities or displace private initiative.

At year-end a realignment of cur-
rencies that began in September was under
way which is reversing the trend of the last
few years. Prices have been slow to react.
Most industrialized countries expect moderate
economic growth in 1986 which should result
in improved demand for mineral commodities.

MARKET ACCESS

Cost competitiveness alone is not enough to
assure that mineral producers have equal
access to markets. There are three broad
categories of access problems: (1) tariffs,
(2) non-tariff barriers to trade and
(3) tariff preferences or trading blocs.
Each presents special problems but a general
review of key developments may be useful in
assessing the direction of change in the next
few years.

General Agreement on Tariffs and Trade

Mineral producers should pay particular
attention to the GATT as it determines the
rules for fair trade. GATT Contracting
Parties decided on November 28, 1985, to
establish a Preparatory Committee for a new
round of multilateral trade negotiations
(MTN). The Committee is to determine the
objectives, subject matter, modalities for and

participation in the MTN and to prepare a
program for adoption at a Ministerial meeting
in September 1986. The agenda for the
Committee is wide open, thereby providing
opportunity for drawing up an MTN negoti-
ating program including all goods and
services.

The Committee is to take account of the
GATT Work Program embarked upon at the
1982 Ministerial meeting in Geneva. At that
time, Contracting Parties decided to examine
problems relating to trade in the following
natural resource products including their
semi-processed and processed forms:
nonferrous metals and minerals; forestry
products; and fish and fishery products. A
special GATT Working Party was established
in February 1984 to carry out the examina-
tion and to assist the GATT Secretariat for
preparing background studies. During
1984-85, the Working Party examined trade
in copper, nickel, lead, =zinc, and tin.
Aluminum is scheduled for the early part of
1986. It is anticipated that the report of
the Working Party will recommend, among
other things, that nonferrous metals figure
prominently in the new round of MTN.

The working group has voiced concerns
about the level of nominal tariffs, tariff
escalation and the consequent effective rate
of tariff protection, tariff preferences and
non-tariff measures. All are of particular
concern owing to their effect on prices and
demand in export markets.

Non-tariff measures take many forms,
including: quotas, restrictions on sourcing,
frequent investigations, subsidies, counter-
vailing actions, unreasonable bureaucratic
impediments, environmental and health
requirements, customs classification, import
licencing, port taxes, surcharges, and prior
deposits on goods to be imported. The list
is endless. Some problems can be dealt with
on a bilateral basis but it would be far
better if the rules of the game could be more
clearly defined on a multilateral basis in
future GATT negotiations.

Canada-United States Discussions on Trade

Canada and the United States in 1985 opened
an avenue of cooperation that has mnot been
explored for many vyears. Both countries
have now agreed to pursue discussions on
the possibility of free trade or at least freer
trade. For minerals there is already a high
degree of interdependence. Canada's mineral
exports (less fuels) to the United States



were $10 billion in 1984 and imports from the
United States amounted to almost $5 billion.
The negotiations are to take place without
any significant preconditions that affect
minerals.

Commodity Study Groups

In view of the current imbalance in supply
and demand, it is not surprising that both
producers and consumers think there is a
need for better information on commodity

production and consumption. The study
groups in existence for tungsten, and for
lead-zinc have proven to be useful. A

nickel study group is in the advanced stages
of discussion and organization, and both
copper and iron ore are possible candidates
in the future.

International Tin Agreement

Tin trading on the London Metal Exchange
(LME) was suspended on October 24 owing
to a failure on the part of the Buffer Stock
Manager of the International Tin Council to
meet financial obligations. In December,
member countries began meetings with banks
and metal traders in an effort to sort out
responsibility and negotiate a settlement.

The collapse of the tin market
temporarily affected the pricing of other
metals. The LME price is the basis of many
supply contracts and the stability of the
entire trading system seemed to be at risk
as traders liquidated positions to cover
possible losses.

The tin situation raises questions about
the viability of commodity agreements which
have economic provisions as opposed to
study groups which do not. The question is
why the 22 member countries of the oldest
agreement of all failed to recognize and act
to prevent a collapse in the market. There
are also broader problems for banks about
the prudence of lending funds to inter-
national bodies, and the question as to
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whether member states of international bodies
can face unexpected financial risks in imple-
menting economic provisions of international
commodity  agreements. Preserving or
negotiating  future commodity agreements
could prove difficult if there are possibilities
of unanticipated political, legal, or economic
repercussions.

POSITIVE TREND FOR 1986

Mineral demand is derived from economic
activity. If the world economy improves
even moderately in 1986 in line with expec-
tations, mineral trade should benefit. Such
a trend, coupled with a reduction in inven-
tories and production cutbacks would help to
improve supply-demand balances and create
the conditions that could lead to improved
prices for many mineral commodities.
Realistically, this process could take up to
two years.

Fortunately, a start has been made by
governments in  addressing the broad
problems of the international trade. Finance
ministers started the process of reducing the
value of the U.S. dollar in September.
There are also tentative plans to deal with
the world debt crisis. Once exchange rates
are realigned and financial wvolatility is
lessened, international economic stability
becomes a distinct possibility. In the
European Community there are moves that
could result in the removal of internal trade
barriers by 1992. The Canada-United States
trade discussions and the decision to pursue
GATT negotiations have already been
mentioned. These are all positive develop-
ments and represent efforts to come to grips
with world trade problems.

Canada's mineral industry is clearly
influenced by wmany factors outside its
control.  While price competitiveness is not
enough in today's world, it remains the most
important factor in determining the future of
the Canadian mining industry in international
trade.
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TABLE 1. CANADA'S NONFUEL MINERALS EXPORTS 1984-85, BY MAJOR MARKET AND STAGE OF PROCESSING!

1984 19852
United United
States EEC3 Japan Total States EEC3 Japan Total
(8 million)
Crude
Ferrous 591.5 403.0 68.6 1,112.1 474.7 662.0 61.0 1,250.7
Nonferrous 120.9 387.2 449 .4 1,036.3 92.3 242.7 461.6 861.7
Industrial 1,116.1 321.7 138.2 2,849.4 1,034.2 395.8 129.6 3,172.1
Total 1,828.5 1,111.9 656.2 4,997.8 1,601.2 1,300.5 652.2 5,284.5
Scrap
Ferrous 57.1 16.9 2.5 94.8 56.2 23.1 5.4 106.4
Nonferrous 276.3 104.6 15.3 411.3 227.8 100.8 19.8 367.6
Total 333.4 121.5 17.8 506.1 284.0 123.9 25.2 474.0
Smelted and refined
Ferrous 177.3 35.4 21.8 247.8 125.6 72.6 14.8 226.3
Nonferrous 4,655.4 675.0 . 420.2 6,636.7 4,219.6 725.2 336.9 6,335.6
Total 4,832.7 710.4 442.0 6,884.5 4,345.2 797.8 351.7 6,561.9
Semi-manufactured
Ferrous 1,845.7 28.7 1.8 2,007.5 2,063.7 14.0 1.1 2,228.5
Nonferrous 476.1 21.5 2.6 573.8 397.5 20.6 11.5 504.5
Industrial 989.2 96.3 22.4 1,189.9 1,009.5 90.3 22.4 1,180.9
Total 3,311.0 146.5 26.8 3,771.2 3,470.7 124.9 35.0 3,913.9
Grand total (excluding
scrap) 9,972.9 1,968.8 1,125.0 15,653.5 9,417.1 2,223.2 1,038.9 15,760.3
Percentage of grand
total 63.8 12.6 7.2 59.8 14.1 6.6

1 The trade data compiled on the basis of a mineral industry definition developed by the Mineral Policy Sector of EMR in
1977. 2 1985 estimates based on nine month data. 3 EEC: Belgium, Denmark, France, West Germany, Ireland, Italy,
Luxembourg, Netherlands, United Kingdom and Greece. )
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TABLE 2. CANADA'S NONFUEL MINERALS IMPORTS 1984-85, BY MAJOR MARKET AND STAGE OF PROCESSINGI

1984 19852
United United
States EEC3 Japan Total States EEC3 Japan Total
($ million)
Crude
Ferrous 288.1 ees - 292.7 311.1 ces - 324.3
Nonferrous 546.6 2.0 2.4 773.5 335.5 1.8 - 542.7
Industrial 282.5 14.3 e 331.7 298.4 12.0 s 342.5
Total 1,135.2 16.3 2.4 1,397.9 945.90 13.8 1,209.5
Scrap
Ferrous 106.1 - 106.1 74.2 ‘e - 74.2
Nonferrous 199.8 15.1 360.0 206.6 10.9 306.7
Industrial 0.5 - - 0.6 0.6 - - 0.6
Total 306.4 15.1 466.7 281.4 10.9 381.5
Smelted and refined
Ferrous 72.1 46.5 174.0 73.9 37.9 e 143.2
Nonferrous 1,265.7 122.1 69.8 1,880.6 1,589.9 149.2 64.0 2,208.0
Total 1,337.8 168.6 69.8 2,054.6 1,663.8 187.1 64.0 2,351.2
Semi-manufactured
Ferrous 704.7 380.9 163.0 1,503.5 916.9 473.3 215.6 1,859.5
Nonferrous 633.3 156.5 19.6 835.0 628.4 132.2 19.4 808.3
Industrial 821.4 222.9 45.4 1,190.9 917.1 251.6 48.4 1,323.8
Total 2,159.4 760.3 228.0 3,529.4 2,462.4 857.1 283.4 3,991.6
Grand total (excluding
scrap) 4,632.4 945.2 300.2 6,981.9 5,071.2 1,058.0 347.4 7,552.3
Percentage of grand
total 66.3 13.5 4.3 67.1 14.0 4.6

1 The trade data compiled on the basis of a mineral industry definition developed by the Mineral Policy Sector of EMR in
1977. 2 1985 estimates based on nine month data., 3 EEC: Belgium, Denmark, France, West Germany, Ireland, Italy,
Luxembourg, Netherlands, United Kingdom and Greece.

. Amount too small to be expressed; - Nil.
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VALERIE FELL

The value of mineral production increased
slightly in 1985 in most areas of Canada,
with the exception of Newfoundland, New
Brunswick and Yukon. New mine develop-
ments and exploration programs have been
mainly limited to the precious metals sector.

The industry can be expected to
continue its important role in the economy,
but future growth will likely be at a modest
rate. The federal and provincial govern-
ments have implemented programs: to stimu-
late mineral exploration, to improve mining
and processing technology and to identify
new development opportunities.

Mineral Development Agreements
(MDA's) between Canada and Newfoundland,
Nova Scotia, New Brunswick, Manitoba and
Saskatchewan entered their second year in
April 1985, and considerable progress was
being made in the initiation and implementa-
tion of work programs. Industry, the
principal client for the output of these
programs, participates in the planning and is
generally pleased with the results that have
been released to date. Energy, Mines and
Resources is the responsible federal
department in these MDA's.

Negotiations proceeded with Ontario,
Quebec and British Columbia during early-
1985, and MDA's were signed by mid-year.
A small MDA with Prince Edward Island was
also agreed on and had received final
approval just prior to year-end. All these
MDA's are subsidiary to federal-provincial
Economic and Regional Development
Agreements (ERDA's), which spell out the
type of cooperation that the two levels of
government have agreed upon and the
initiatives that can be pursued under
subsidiary agreements.

In the first half of 1985, a
Canada-Yukon Mineral Resources Agreement
was signed. It is similar to the MDA's and
under the umbrella of the Canada-Yukon
Economic Development Agreement. Indian
Affairs and Northern Development is the lead
federal department, with Energy, Mines and
Resources participation.

All these MDA's have major geoscience
programs for generating the data that indus-
try needs for mineral exploration. Some also
have programs dedicated to improvements in
mining and processing technology, to the
identification of opportunities for mineral
development and to the direct stimulation of
mineral development. The total federal
commitment, on the Dbasis of five-year
periods, is about $140 million; provincial
commitments total $108 million.

A joint report submitted to the
Ministers of Mines in September 1985, by the
federal and Manitoba governments, explored
various ideas for new financial mechanisms to
help mining communities facing loss of their
economic base.

NEWFOUNDLAND

The mineral industry in Newfoundland
accounts for about 10 per cent of the Gross
Provincial Product. In 1985, the value of
mineral production decreased by 5.3 per cent
to $927 million from 1984. Output of the
three most important commodities fell in value
in 1985; production of iron ore was $835
million, down from $851 million; zinc output
was $37 million, down from $59 million; and
asbestos shipments were $20 million compared
with $25 million.

The exploration industry was very
active in 1985; expenditures are estimated to
be about $11 million, up from $8.3 million the
previous year and $7.7 million in 1983. The
number of claims staked exceeded 13,000,
and more than 27,000 were in good standing
at year-end.

Gold was the driving force behind this
exploration activity. In the southwest, 80
km east of Port-aux-Basques, BP Resources
Canada Limited carried out a $6 million
program on their Chetwynd property,
involving more than 10 000 m of diamond
drilling and a heap-leach recovery test
project. Elsewhere, several companies had
programs in northern Newfoundland, in the
White Bay area; others were active in the
search for gold on the Burin peninsula.

Valerie Fell is with the Mineral Policy Sector, Energy,

Mines and Resources Canada. Telephone (613) 995-9466. 3
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Provincial geologists reported gold values in
samples taken during mapping in Labrador.
However, little exploration work was
reported from that part of the province.

Base-metal output has declined sharply
over recent years. The only operating
property is that of Newfoundland Zinc Mines
Limited on the west coast. Ore reserves are
not extensive, but the company is actively
exploring for more.

Following a lengthy summer shutdown,
Transpacific Resources Inc. is shipping
asbestos fibre from the Advocate mine.

The former fluorspar mine at
St. Lawrence, closed since 1977, reverted to
the Crown in 1983. A new operator,

Minworth Ltd. of Britain, is preparing to
reopen the mine in 1986.

During 1985, work continued under the
five-year, $22 million Canada-Newfoundland

Mineral Development Agreement (MDA).
Geological mapping was conducted in
Labrador, and on the Island. Projects

concerning mining and mineral technology
and economic development are being planned
and contracts let to private sector firms.
These contracts include investigating the use
of dolomite as a reducing agent in iron ore
pellets in Labrador, research to improve
recovery of iron ore, research into the
production of better quality concrete and
research on the metallurgy of potentially
economic base-metal deposits. This MDA
continues the federal-provincial cooperation
that started in the late-1960s and has led to
the discovery of several promising mineral
deposits  including the Chetwynd gold
discovery.

NOVA SCOTIA

In 1985 the value of mineral production in
Nova Scotia increased by 7.9 per cent from
1984 to $327 million, of which $169 million
was for coal and $52 million for gypsum.

Contracts have been signed for a
second tunnel at the Donkin-Morien mine of
Cape Breton Development Corporation
(CBDC). In other developments, Seabright
Resources Inc. is contracting a 850 foot
exploration shaft at its Forest Hill gold
property. Seabright also purchased the
Gays River mill from Esso Resources Canada
Limited.

Rio Algom Limited started production at
its $150 million tin mine near Yarmouth

during October. This was almost coincident
with the collapse of the tin market on the
LME; however, the company has not
announced any changes to its plans. Unless
tin prices fall further, this mine should
remain in production.

In October 1985, the federal and
provincial governments announced a
$1.8 million Mineral Investment Stimulation
Program under the Canada-Nova Scotia
Mineral Development Agreement. Financial
incentives will be provided for

- advanced exploration or assessment of
an established deposit

- mineral processing studies

- market studies and promotion

- specific studies related to production
and management systems.

NEW BRUNSWICK

In 1985, New Brunswick's mineral production
decreased by 10.2 per cent to $550 million,
of which $292 million was for zinc, $42
million for lead, $52 million for silver and
$29 million for coal. Although the mineral
industry in New Brunswick was adversely
affected by the general oversupply of min-
eral commodities and a soft demand condition
in most world markets, a number of positive
events occurred in 1985. These included: a
new potash mine, the Denison-Potacan Potash
Company underground mine, which started
up in July at Salt Springs; the reopening of
the Lake George antimony mine by Durham
Resources Inc.; the construction of a pilot
plant for a heap leach gold mining operation
by Gordex Minerals Limited at Cape Spencer;
and a great deal of activity in exploration,
particularly in the northern area, for gold
and silver. Also the effects of the Canada-
New Brunswick Mineral Development Agree-
ment (MDA) were being felt during the year.

In May, Enhanced Recovery Systems
Ltd. opened a pilot plant near Chatham.
The 10 tpd plant is to test the sulphation
roast leach process developed by the New
Brunswick Research and Productivity Council
(RPC). The $18.75 million project, funded
jointly by Canada and New Brunswick, is
designed to improve the metal recoveries of
fine grained complex sulphide ores like those
found in northern New Brunswick.
Continuous fully integrated trial runs of the
plant using various feeds are expected to be
completed during 1986.

In late-July, Billiton Canada Ltd. closed
its Mount Pleasant tungsten mine, citing



depressed tungsten prices and a poor
long-term outlook as the main reasons. The
operation never achieved the metal recoveries
of tungsten and molybdenum originally
expected when the project came on-stream in
1983. Lac Minerals Ltd. will explore the
North Zone tin prospect near the Mount
Pleasant mine site, under an agreement with
Billiton.

In response to the general concern
about the future of the Heath Steele Mines
Limited operations, Premier Richard Hatfield
appointed a Tripartite Task Force made up
of representatives from the company, the
United Steelworkers of America and the
provincial government to make recommenda-
tions to the Minister of Natural Resources
regarding the future of the mine. The Task
Force submitted its Report to the Minister,
the Honourable, M.N. Macleod, who
announced in October that as a result of
deteriorating metal prices and current
forecasts it would not be feasible to reopen
the mine until at least 1987. However,
under the Canada-New Brunswick MDA, a
detailed study of the B and ACD ore zones
has been initiated involving the company and
the University of New Brunswick.

The first full year of the Canada-
New Brunswick Mineral Development Apgree-
ment was under way during 1985. The $22.3
million accord is for a five-year period.
Planned expenditures for activities presently
in progress during 1985 amount to some $3.5
million. Major activities under way include
geoscience projects, mining and minerals
technology projects and economic development
studies.

QUEBEC

In 1985, the value of mineral production in
Quebec increased slightly from 1984 at $2.23
bilkion, of which $407 million was for gold,
and $241 million for asbestos.

The mineral industry of Quebec, after
many years of sustained growth, has
entered, since 1981, a period characterized
by mine closures, low levels of employment
and investment, and low profitability of
operations. This decline is attributable
partly to the continuing effects of the
world-wide recession and partly to structural
changes that are affecting mineral markets,
particularly for iron ore and asbestos.
Although the industry reached the low point
in 1983, a continued relatively weak
performance can be expected as commodity
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markets around the world show few signs of
recovery.

The mining industry in Quebec is
diversified, with more than 15 minerals
produced. On the other hand, about 60 per
cent of production value derives from four
minerals; gold, iron ore, asbestos and
copper. Since 1980, the value of gold
production has increased by 17 per cent,
despite a major decline in price. However,
the value of production of the other three
minerals has fallen dramatically because of
declining prices and volumes produced.

Mining is a major element in the
economic base of northeastern and north-
central Quebec, as well as the Gaspé and the
Eastern Townships. Consequently, the
general slowdown of the mining industry has
had major regional impacts. Certain mining
communities have lost part of  their
population and, in some cases, specifically
Schefferville and Gagnon, towns have been
virtually shut down.

Faced with the need to maintain some
degree of economic activity in the more
remote parts of the province, the Quebec
government decided to invest heavily in the
mining sector. Accordingly, through an
assistance program designed to accelerate
investment, Quebec has, during an eighteen
month period in 1982-84, committed nearly
$120 million to assist the mining sector.
This is expected to generate mining invest-
ments of $600 million and create 4,500 temp-
orary jobs and 2,000 permanent jobs. Some
18 projects, in the gold and base-metal
sectors in particular, will benefit from this
program.

A Mineral Development Agreement
(MDA) was signed on July 5, 1985, by the
federal and Quebec governments. Under the
five-year MDA, $100 million will be spent, in
cooperation with the private sector, to
implement measures designed to stimulate
mineral development and increase the mining
industry's contribution to the province's
economy. This major agreement indicates the
willingness of both governments to make the
mining industry a priority for economic
development.

The mining industry will continue to
make an important contribution to the
economy of Quebec, but it will no longer be
characterized by megaprojects such as
development of the Labrador iron ore mines
during the 1960s and 1970s. Rather, it will
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be characterized by the development of
smaller, higher grade wmines. These will
likely be precious metal mines, base-metal
mines containing significant precious metal
byproducts or industrial mineral deposits.
Because of the smaller size, the impact of
each mine will be more localized at the
community level.

ONTARIO

In 1985, the value of Ontario's wmineral
production was almost unchanged from 1984
at $4.56 billion. Of this amount, $968 million
was for nickel, $554 million for copper, $519
million for uranium, $34]1 million for zinc and
$440 million for gold. Nickel and gold
showed small increases and uranium and zinc
output fell slightly.

Despite the generally gloomy outlook for
mining, the exploration industry was very
active in Ontario during 1985. The main
target was gold and activity was strong all
across the province, with major exploration
at Shoal Lake, Mishibishu Lake, Cameron
Lake and in the Harker-Holloway area north
of Kirkland Lake.

At Red Lake, Dickenson Mines Limited is
to expand production from 700 tpd to 1 000
tpd by 1987, with further expansion under
consideration. The Griffith iron ore wmine,
owned by Stelco Inc., is scheduled to close
in April 1986, affecting about 280 persons.
The impact on the Red Lake area in general,
and the town of Ear Falls in particular, will
be considerable.

In the Missanabie area, the Renabie
gold mine continues to reduce operating
costs, and exploration has led to discovery
of a new zone on the property. In the same
area, Canreos Minerals (1980) Limited and
Anglo Dominion Gold Exploration Limited are
shipping silica-gold ore to Kidd Creek Mines
Ltd., for use as copper smelter fluxing
material.

During the last year, interest has been
shown in reprocessing tailings in the
Timmins and Kirkland Lake areas.

Three mines came into production in
1985 at Hemlo. Noranda Inc.'s Golden Giant
and Teck Corporation's Corona mines began
gold production in April and May respec-
tively, followed by Lac Minerals Ltd.'s
Williams property in December. The impact
of these developments is being felt in the
neighbouring communities of Manitouwadge
and Marathon. Within a few years, annual

gold production from this region should
reach 27 000 kg, and over a thousand jobs
will have been created to add to the
economic base of the region.

A continued weak price for zinc led to
suspension of development at Corporation
Falconbridge Copper's Winston Lake copper-
zinc deposit near Terrace Bay, 225 km east
of Thunder Bay.

The Detour Lake mine, about 140 km
northeast of Cochrane, will cease open-pit
operations in September, 1986. A 17-month
shutdown is planned to further evaluate
planned underground operations.

At Timmins, Kidd Creek Mines Ltd. is
producing from the Owl Creek gold mine and
is doing development work at the nearby
Hoyle Pond gold deposit. Mill upgrading to
process these ores will be completed in
February, 1986. Crown-owned Kidd Creek
Mines Ltd. was purchased by Falconbridge

Limited wunder the federal government's
privatisation program.

In December, Ontario Environmental
Minister, the Honourable J. Bradley
announced more stringent regulations to

control acid rain. If these regulations are
implemented, Ontario base-metal industries
will be subjected to further pressures in
addition to those of world overcapacity and
low prices. Studies have estimated that
modernization of the Sudbury smelters would
cost up to $800 million.

In June 1985, a federal-provincial
Mineral Development Agreement (MDA) was
signed that calls for the expenditure of $30
million over the next five years. Projects
planned under the MDA will be in geo-

science, mining research and economic
development. Community-centred geoscience
programs, including mapping, deposit
studies, geophysical and geochemical

surveys, will be carried out around Ignace,
Sudbury-Cobalt, Beardmore-Geraldton,
Kenora-Fort Francis, Timmins-Chapleau and
in eastern Ontario. Public access to
geoscientific information will be improved.
Research will be done in conjunction with
companies in the Sudbury area into problems
associated with deep mines, and studies will
be made to assist small firm identify business
opportunities in the industrial mineral
industry. Road access from Kirkland Lake
north to Highway 101 will be completed by
construction of an access road through
Harker and Holloway Townships.



The Ontario mineral industry is
expected to experience continued weakness
in 1986 especially if the demand for mineral
commodities again falls off due to the
predicted slowdown of the world economies.
World-wide metal mining overcapacity and
production will contribute to worsen the
effects of the reduced demand.

MANITOBA

In 1985, the value of Manitoba's mineral
production increased by 2 per cent from 1984
to $825 million, of which $266 million was for
nickel, $180 million for crude petroleum, $133
milion for copper and $80 million for zinc.

Base-metal mining provides the principal
economic base for the northern communities
of Flin Flon, Lynn Lake, Snow Lake, Leaf
Rapids and Thompson. Low metal prices
that have persisted since 1982 and declining
ore reserves and grades have caused inter-
mittent mine closures and the lay off of
hundreds of employees. This has adversely
impacted upon the northern mining commun-
ities, in particular, Lynn Lake, whose
continued existence was in jeopardy because
of the closure in November, 1985 of the Fox
mine due to ore exhaustion, and Leaf
Rapids, which was threatened because the
Ruttan mine had become uneconomic.

In response, government and industry
are taking measures to discover and develop
new mineral deposits and reduce production
costs at existing mines. At Lynn Lake, the
MacLellan gold mine is being developed by
SherrGold Inc. and will be staffed by
approximately 160 former employees of the
now closed Fox mine. The federal and pro-
vincial governments have provided assistance
to this venture through the Canadian Jobs
Strategy and the Manitoba Jobs Fund. Total
investment will have reached approximately
$40 million by the time the mine begins
production in mid-1986 with a capacity of
70,000 oz./y of gold.

At Leaf Rapids, Sherritt Gordon Mines
Limited is continuing to reduce production
costs at its Ruttan mine. With the assist—
ance of a provincial government loan, a
deeper and higher grade ore zone has been
developed. This new part of the mine is
more highly mechanized, and capacity is
beiny expanded from 1.6 million tpy to 2.0
million tpy.

During 1985, the second year of the
five-year  $24.7 million  Canada-Manitoba
Mineral Development Ayreement (MDA) was
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completed. The MDA is intended to
strengthen and diversify mineral development
and production to aid the Manitoba economy,
and northern mining communities in parti-
cular.

Geoscience activities included:
Precambrian geological investigations; mineral
investigations; geophysical surveys; geochem-
ical surveys and glacial prospecting; and
geological compilation. Mining and mineral
processing research projects were initiated to
improve productivity, mineral recovery and
health and safety. Studies were initiated to
determine the economic potential of industrial
mineral deposits.

It is, however, mineral exploration and
development by the private sector that is
providing the most encouragement for an
improving economic outlook for northern
Manitoba. In the Flin Flon area, develop-
ment is proceeding for a possible gold mine
at Tartan Lake and a possible nickel-copper
mine at Namew Lake. In the Snow Lake
area, major zinc and precious metal finds are
being explored at Morgan Lake; and in the
Lynn Lake area, wide-spread gold minerali-
zation has been discovered and is being
explored.

The future is brighter at the Thompson
nickel mining and smelting complex because
of on-going efforts to lower operating
costs. This is being achieved mainly by
conversion to underground bulk mining
methods and the development of an open-pit
mine, which will reach full production in
1986. While employment levels will not be
significantly affected, job security should be
improved and the long-term viability of the
Thompson operations enhanced.

Near Bissett, results are encouraging
from an exploration program at the San
Antonico gold mine, which has been shut-
down since May 1983. Further work is still
required. In the same area, Tantalum
Mining Corporation of Canada  Limited
(TANCO) is building a plant to produce
ceramic-grade spodumene concentrate from
Bernic Lake ore. The plant will cost $6.4
million and employ 37 when fully
operational.

The province and Canamax Resources
Inc. are continuing with a feasibility study
for the development of a potash mine near
Russell. Manitoba is attempting to interest
foreign governments to provide equity
investment and a market for the potash that
would be produced.



SASKATCHEWAN

In 1985, the value of Saskatchewan's mineral
production increased by less than 1 per cent
from 1984 to $3.78 billion. Of this amount,
$2.35 billion was for crude petroleum, $438
million for wuranium and $125 million for
coal.

Potash sales have fallen since their
partial recovery in 1984, resulting in inter
mittent layoffs. Uranium production has ex-
panded as a result of the new Key Lake mine
becoming fully operational. Mining of lignite
coal, mainly used by nearby thermal electric
generating stations to feed the provincial
power grid, has been relatively stable.

Expansions are nearing completion at
the Rabbit Lake uranium producing operation
and the Lanigan potash mine. The Belle
Plaine solution mining potash operation is
being expanded by 25 per cent for
completion in 1987.

In northern Saskatchewan, exploration
for gold intensified during 1985, particularly
in the La Ronge-Reindeer Lake-Flin Flon
areas. Among the most promising deposits
are those located at Waddy Lake, Laonil
Lake, Sulphide Lake and Mallard Lake. At
Star Lake, Saskatchewan Mining Development
Corporation (SMDC) and partners are
planning to develop a 220 tpd gold mine by
1987 at a cost of $13 million.

Farther north, exploration for uranium
is continuing despite the current low price
for this commodity. There are numerous
active properties, the most significant is at
Cigar Lake, where 110 000 tU in ore aver—
aging 12 per cent U have been identified.
Feasibility and environmental studies are
under way. ’

In southern Saskatchewan, the Cory
demonstration plant, which will utilize sodium
sulphate and potassium chloride to produce
potassium sulphate, has been completed. A
feasibility study is under way for a 300 000
tpy potassium sulphate plant which would
utilize sodium sulphate brine from Big Quill
Lake. Also in the south, exploration for
kaolin has identified deposits of 80 million t
in the Wood Mountain area that could be
brought into production by 1987.

The second year of the five-year $6.38
million Canada-Saskatchewan Mineral
Development Agreement (MDA) was completed
during 1985. Activities included: geological
investigations, particularly for platinum and

gold mineralization in the La Ronge and
Rottenstone regions; studies of geological
relationships in the Kisseynew terrain;
airborne gradiometric surveys in the north-
central region; a lake sediment sampling
program; research on electrostatic separation
of potash ore; and a study of the economic
potential of building stone deposits.

In the latter half of the 1980s, the
mineral industry in Saskatchewan will likely
maintain its current contribution to the
provincial economy, but, strong expansion is
not expected. The potash industry will
continue to experience relatively low to
moderate prices and demand. Uranium
exploration and development is expected to
continue to receive world-wide attention
because of favourable geology. Lignite coal
production for consumption in nearby power
stations will slowly increase.

ALBERTA

In 1985, the value of mineral production in
Alberta was $27.34 billion. Of this amount,
$15.76 billion was for crude petroleum, $7.27
billion for natural gas, $2.68 billion for
natural gas byproducts, $851 million for
sulphur and $458 million for coal.

Coal production, the principal mining
activity in Alberta, is eclipsed in economic
importance by the petroleum industry.
However, it is important to the economy of a
number of communities. The communities of
Grande Cache, Edson and Hinton continued
to be affected by intermittent layoffs at
nearby mines because of reduced exports of
thermal and coking coal, primarily to Japan.

The Smoky River coal mining operation
of Meclntyre Mines Limited at Grande Cache
has been among the most affected as a result
of diminished coal sales to Japanese steel
mills, its traditional customers. The
company has shut down its operation three
times this year, affecting 350 employees,
because of oversupply and weak demand for
its metallurgical coal.

Mines supplying coal for domestic
electric power generation continue to produce
at increasing rates. New mines are under
construction at Genesee, west of Edmonton,
and at Sheerness, east of Drumheller.
Weak offshore markets have resulted in
deferral of several proposed coal projects.

In September, a new $22 million coal
research centre was officially opened in
Devon. The centre will house branches of



the Alberta Research Council (ARC), the
Canada Centre for Mineral and Energy
Technology (CANMET) and the Coal Mining
Research Centre. It was funded by the
Alberta-Canada Energy Resources Research
Fund. Research is focussed on: upgrading
coal from lower grade deposits; increasing
the efficiency of coal preparation; and
increasing the efficiency and safety of coal
mining operations. The complex includes a
pilot plant, laboratories, mining equipment
testing facilities, offices and a library.

Sulphur produced as a byproduct of
sour natural gas is Alberta's other major
non-petroleum mineral commodity. Demand
has recovered since 1982 and prices are at
record highs. Inventories are falling as a
result of the continuing deficit in world
production over world consumption.

BRITISH COLUMBIA

In 1985, the value of British Columbia's min-
eral production was $3.4 billion, up 1.8 per
cent from 1984. Of this amount, $1.1 billion
was for coal, $598 million for copper, $430
million for crude petroleum, $431 million for
natural gas and $135 million for zinc. The
increase in total value of production was
mainly due to shipments from the northeast
coalfields.

Employment in the mining industry
dropped slightly from 16,600 in 1983 to
16,295 in 1984 according to the Mining
Association of British Columbia. This
continues a trend since 1981 when employment
peaked at 20,240.

The March 14 provincial budget
included a number of measures to strengthen
the corporate sector. The most notable
affects on the mining industry are:

- The phasing-out of the corporation
capital tax over the next three
years.

- The phasing-out of property taxes
on machinery and equipment over the
next three years.

- A gradual cut over three years in
the school property tax rate applic-
able to industrial and commercial
property from the present level of
3.4 times the residential rate to
about twice the residential rate.

- A decrease in the tax rate on motor

fuel for off-road use from rates of
10 to 20 per cent to 7 per cent.
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- Water rental fees for the generation
of hydro-electric power will be fro-
zen for five years beginning in 1985,

As well in 1985, the provincial
government established a Critical Industries
Commission . The Commissioner acts as a
mediator to obtain concessions on electrical
power rates, municipal taxes and wages for
operations that are closed or about to close.
The Bell Copper mine and the Brenda mine
were reopened with concession packages
arranged by the Commissioner.

If Cominco Ltd. decides to construct a
new lead smelter at Trail, the federal
government has agreed to assist with the
financing by purchasing $69 million in pre-
ferred shares. The planned smelter would
produce 170 000 tpy of lead and 529
million g of byproduct silver and employ
about 300 people. The existing lead smelter
has a capacity of 132 000 tpy and 342
million g of silver.

On July 30 a Canada-British Columbia
Mineral Development Agreement (MDA) was
signed. The federal and provincial govern-
ments will each contribute $5 million over the
next 5 years to three programs:

1 Promotion of B.C. Mineral Potential,
II Financial Assistance for Mine
Development, and
IIT Management, Public Information and
Evaluation.

The first program will provide for
geological surveys, geoscience data systems,
and market intelligence, feasibility and
technical studies. The second program will
provide financial assistance for offsite
infrastructure to new exploration and mine
development projects.

NORTHERN CANADA

The Department of Indian Affairs and
Northern Development (DIAND) released a
consultation paper entitled "The Northern
Mineral Sector: A Framework for
Discussion". This should lead to a Northern
Mineral Policy in 1986.

Northern lLand Use Planning started in
earnest in the Northwest Territories in 1985
with the approval of program funding in
June. Two areas have been identified so far
for initial planning. They are Lancaster
Sound and the Mackenzie-Beaufort areas.
The boundaries of these planning areas
remain undefined, pending regional
consultations in 1986.



Negotiations on native land claims were
inactive for the first half of 1985 while the
government conducted a policy review of the
land claims process. In the fall, the
Minister of DIAND agreed to exploratory
discussions on some issues provided they did
not pre-empt the claims policy review. The
Tungavik Federation of Nunavut (TFN) and
the Dene/Metis tabled papers for considera-
tion and meetings between the native groups
and the government claims negotiators
resumed. The claims policy review was
completed in December 1985 and the task
force report was presented to the Minister.
It is expected that the report will form the
basis for consultations which will begin in
1986. These consultations will lead to a
revised native land claims policy.

NORTHWEST TERRITORIES

Two mines closed in the Northwest Terri-
tories in 1985, leaving eight operating mines
producing gold, silver, lead, zinc, cadmium,
copper and tungsten. The mines that closed
were small producers - the Terra silver mine
and the Shear Lake gold mine of Cullaton
Lake Gold Mines Ltd. - and, therefore, did
not greatly affect the total mineral produc-
tion capacity. Low metal prices continue to
result in intermittent closures and cutbacks
at various mines resulting in below capacity
production. The value of mineral production
in 1984 and 1985 remained constant at about
$800 million.

Exploration expenditures were slightly
higher in 1985 than the $40 million reported
in 1984. Gold exploration accounted for
about 60 per cent of the expenditures.

Although a number of new developments
are on the horizon, including Terra Mines
Ltd.'s Bullmoose gold property, Highwood
Resources Ltd.'s Thor Lake beryllium - rare
earth property, and Goldrich Resources
Inc.'s Tom claims, the level of mineral pro-
duction in the N.W.T. is very uncertain.
Lead and zinc prices are very low and
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without significant improvement in sight,
cutbacks or shutdowns can be expected at
the Pine Point and Polaris mines.

YUKON

Mining activity in the Yukon in 1985 has
been similar to that of the previous year.
Both mine production and exploration activity
remained modest compared with historical
levels. This was the first year for work
under the four-year Canada-Yukon
Subsidiary Agreement on Mineral Resources
signed on May 10, 1985.

Despite continuing low gold prices,
placer mining remained strong with 190
operations, down only 5 from the previous
year. No change is expected for 1986.

Although hardrock mining occurred at
six sites during the year, only the Elsa mine
of United Keno Hill Mines Limited produced
significant ore. Employment, 184 people,
was up from about 150 in 1984.

Mineral exploration activity increased in
1985. The Yukon Chamber of Mines esti-
mates that $25 million to $30 million was
spent on exploration, up about 15 per cent
from 1984.

Mineral production and mining
employment in the Yukon will change drama-
tically in the coming year with the reactiva-
tion of the Faro mine. Curragh Resources
Corporation purchased the mine from Dome
Petroleum Limited with an assistance package
from the Territorial and federal govern-
ments. Also, two mines were under develop-
ment during the year - The Mount Skukum
gold mine and the Elsa silver mine of United
Keno Hill Mines Limited.

On October 9 the Territorial government
announced as part of its capital budget a
new $1 million Yukon Mineral Development
progam which will be used to promote ex-—
ploration and development.
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CANADA, PROVINCES AND TERRITORIES, LEADING MINERALS, 1984 and 1985

Value of production Proportion Change
1984f 1985P of total from 1984
($ million) (per cent) (per cent)
Newfoundland
Iron ore 851.4 835.6 90.1 -1.8
Zine 59.9 37.6 4.0 ~37.2
Asbestos 25.3 20.4 2.2 -19.4
Total 979.2 927.1 100.0 -5.3
Prince Edward Island
Sand and gravel .8 1.5 68.1 87.5
Total 1.9 2.2 100.0 15.8
Nova Scotia
Coal 162.2 169.0 51.5 4.2
Gypsum 38.4 52.2 15.9 35.9
Sand and gravel 20.9 21.3 6.5 1.9
Cement 24.2 22.1 6.7 ~8.7
Total 303.8 327.8 100.0 7.9
New Brunswick
Zinc 327.5 292.8 53.2 -10.6
Lead 53.0 42.3 7.7 -20.2
Silver 75.6 52.2 9.5 -30.9
Coal 29.8 29.8 5.4 0.0
Total 612.9 550.3 100.0 -10.2
Quebec
Gold 429.7 407.6 18.2 -5.1
Asbestos 278.6 241.1 10.8 -13.5
Cement 171.6 196.2 8.7 14.3
Total 2,167.1 2,236.8 100.0 3.2
Ontario
Nickel 890.9 968.3 21.2 8.7
Copper 552.8 554.,2 12.1 .3
Uranium 544.8 519.4 11.4 -4.7
Zinc 426.9 341.7 7.5 -19.9
Total 4,531.3 4,565.6 100.0 0.8
Manitoba
Nickel 275.2 266.6 32.2 -3.1
Petroleum 169.8 180.4 21.7 6.2
Copper 127.8 133.9 16.2 4.7
Zinc 68.7 80.3 9.7 16.8
Total 812.2 828.5 100.0 2.0
Saskatchewan
Petroleum 2,180.0 2,350.0 62.1 7.8
Potash X x x be
Uranium 356.8 438.2 11.6 22.8
Total 3,758.0 3,782.6 100.0 .6
Alberta
Crude petroleum 14,987.2 15,786.9 57.7 5.3
Natural gas 7,332.7 7,278.5 26.6 -0.7
Natural gas byproducts 2,777.8 2,687.2 9.8 -3.2
Sulphur, elemental 591.8 851.7 3.1 43.9
Total 26,429.3 27,346.0 100.0 3.4




CANADA, PROVINCES AND TERRITORIES, LEADING MINERALS, 1984 and 1985 (Cont'd)

Value of production Proportion Change
1984f 1985P of total from 1984
($ million) (per cent) (per cent)
British Columbia
Coal 1,016.9 1,101.7 32.3 8.3
Copper 530.9 598.6 17.6 12.7
Petroleum 436.8 430.3 12.6 -1.4
Natural gas 436.1 431.7 12.7 -1.0
Total 3,345.6 3,406.4 100.0 1.8
Yukon Territory
Gold 44.4 43.1 74.3 2.9
Silver 18.8 12.6 21.7 -32.9
Sand and gravel 5.1 1.2 2.1 ~76.4
Total 70.1 58.0 100.0 -17.2
Northwest Territories
Zinc 386.8 341.9 40.5 -11.6
Gold 191.1 180.5 21.4 -5.5
Lead 66.6 44.8 5.3 -32.7
‘Total 777.1 843.8 100.0 8.5
Canada
Petroleum 17,813.9 18,938.6 42.2 6.3
Natural gas 7,940.8 7,905.9 17.6 -0.4
Natural gas byproducts 2,849.8 2,747.9 6.1 -3.5
Coal 1,794.6 1,884.1 4.2 4.9
Iron ore 1,482.3 1,545.7 3.4 4.2
Zinc 1,495.2 1,316.8 2.9 -11.9
Copper 1,365.7 1,445.3 3.2 5.8
Gold 1,252.3 1,197.0 2.7 -4.4
Nickel 1,166.1 1,234.9 2.8 5.9
Uranium 901.5 957.6 2.1 6.2
Total 43,788.9 44,875.3 100.0 2.5

P Preliminary; x Confidential; f Final.
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Canadian Reserves of Selected Mineral
Commodities

(Data available in 1985)

J. ZWARTENDYK

Any assessment of future supply of a given
mineral commodity from Canadian mines re-
quires information on current working inven-
tories, i.e., on the amounts of ore known to
be present in operating mines and on addi-
tional known tonnages in deposits that are
close to being mineable profitably. The ton-
nages that - in 1985 - were fairly well
delineated and judged to be mineable are
reported below as "reserves". The limits of
what is included in reserves are further
specified in each case.

1985

(A) Copper 15 970 000 t!
Nickel 7 222 000 t
Lead 8 887 000 t
Zinc 26 204 000 t
Molybdenum 401 000 t
Silver 31 473 t
Gold 1 240 508 kg

The quantities of the metals listed above
are contained in ore recoverable from
current mines (including those "temporarily"
closed) and from deposits that had been
committed for production up to January 1,
1985.

These quantities represent proved and
probable tonnages; any additional "possible"
tonnages are not included.

1 Metric tonne
dupois).

(2 204.62 pounds avoir-

(B) Iron 1 775 million t

This is the quantity of iron contained in
known crude ore in producing mines¢. Ore
in undeveloped deposits is not included.

(C) Asbestos 39.9 million t

This represents the fibre content (on
average, a little over 5 per cent) of 722
million t of mineable ore reserves in
producing mines.

(D) Potash 14 000 million t (K30
equivalent), correspond-
ing to 23 000 million t
KCl product (standard
fertilizer - exported pro-
duct)

This amount would be recoverable by
conventional mining (to a depth of about
1 100 m) from known potash deposits. At
least an additional 42 000 million t (X0
equivalent) would be recoverable from known
deposits by solution mining at depths beyond
1 100 m; this would represent 69 000 million
t of KCl product.

2 Estimate updated to 1984 from "MR 170, A
Summary View of Canadian Reserves and
Additional Resources of Iron Ore", Energy,
Mines and Resources Canada, 1977.

J. Zwartendyk is with the Mineral Policy Sector, Energy,

Mines and Resources Canada. Telephone: (613) 995-9466.



(E) Uranium
"Reasonably Assured"

Proven Probable
(Measured) (Indicated)
(t U)
Recoverable from
mineable ore, at
uranium prices of:
$Cdn 100/kg U or less: 31 000 124 000
$100 to $150/kg U: - 59 000
The tonnages refer to uranium
recoverable from mineable ore3. Unless

otherwise specified, uranium "reserves" in
Canada refer to the tonnages mineable at
uranium prices in the low range only.

3 "Uranium in Canada: 1984 Assessment of
Supply and Requirements", Sept. 1985,
Energy, Mines and Resources Canada.

(F) Coal

3 087 million t (of which
2 030 million t could be
used for metallurgical
purposes)

- Bituminous

- Sub-bituminous 918 million t

- Lignitic 2 263 million t

These represent tonnages that could be
profitably recovered as raw coal, given
current technology and economics, from
measured (proven) and indicated (probable)
coal in deposits that are legally open to
mining. For the purpose of making these
estimates, it was assumed that coal sales
would cover the costs of any required
infrastructure not already in placed.

4 CANMET Report 83-2 OE, "Coal Mining in
Canada: 1983", Energy, Mines and Resources
Canada, 1984.
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Canadian Reserves of Selected Mineral Commodities

FIGURE 1
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FIGURE 2

CANADIAN RESERVES OF
COPPER, NICKEL, LEAD, ZINC, MOLYBDENUM, SILVER AND GOLD

Quantities of Metals Contained in Proven and Probable Mineable Ore ¢V
in Operating Mines and Deposits Committed for Production
on January 1, 1985
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NWLT. 175
TOTA 314
, :AILLIONGTONNEj i 12 THOUSAND OTAL 73
NFLD RS SR T S S SOOI R R TONKES THOUSAND KILOGRAMS oommis
g 136
. |ZINC 90 , 200 | 400 | 600 890 | 1009 (4)
NB. [T 10 344 14 940
QUE. 889 GOLD| 247822
ONT. 4041 . 725 437
MAN, BOS N} 34 542
SASK. 10 . 596
B.C. 3 408 (3) 146 581
YT 2014 ¥ 4 108
N.W.T, 4468 LT 72 394
TOTAL 26 204 TOTAL 1 240 508

(1) No allowance is made for losses in milling, smelting and reflining.

(2) As well as in as yei unmined and uncommilted deposits if included in company reserves.
Includes metal in deposits where production has been suspended indelinitely.

(3) Excludes metal in placer deposits.

(4) One tonne =1.1023113 short tons. One kilogram = 32.150746 troy ounces

{5) Totals may not bat due to r ding at the provincial level. - Nil.




: Canadian Reserves,
Development and Exploration

ANDRE LEMIEUX, W.H. LAUGHLIN AND LO-SUN JEN

Table 1 illustrates the annually changing
levels of Canadian reserves of seven major
metals, in terms of the metal content of
ore. These quantities were computed on the
basis of information provided by mining
companies. They pertain to ore tonnages
that, as far as could be determined, were
known at a level of assurance equivalent to

"proven" (measured) and/or "probable"
(indicated). Tonnages reported as
possible” (inferred) were not included.

Table 2 shows a province-by-province break-
down for reserves on January 1, 1985.

While the term 'reserves" 1is widely
used to refer to that part of mineral
resources that, on a given date, is well
delineated and considered economically mine-
able, the reserves given here are confined
to those in producing mines and in deposits
that have been committed for production.
These reserves constitute the reliable core of
information. For other deposits, where
concrete steps have not been taken by
companies to prepare them for mining,
judgments by outsiders regarding economic
mineability would not form a consistent basis
for reporting reserves. The purpose of the
"reserves" restrictions used here is to avoid
such subjective judgments.

The quantities of reserves reported
cannot, by themselves, give any indication
of whether or not Canada might be running
out of economically mineable minerals.
Future production will draw not only on the
1985 reserves but also on additional reserves
yet to be developed -- from discoveries,
from extensions to known orebodies and from
known but currently marginal or uneconomic
material.

Canada has a large number of potential
supply sources that are less assured than
current reserves. The most promising of
these are listed in EMR's biennial mineral
bulletin on Canadian reservesl. That

T André Lemieux and W.H. Laughlin, Mine
Reserves January 1985 and Currently
Promising Deposits, MR 209, Energy, Mines
and Resources, Ottawa, in press.

publication tabulates the specific operations
at which current reserves are reported. It
lists also those deposits that are considered
the likeliest for future development, with
ratings on their relative promise. Another
bulletinl deals with Canadian capability for
metal production both from operating wmines
and from known deposits for which future
production can be considered likely.

GOLD

At the beginning of 1985, Canadian reserves
of gold were 6 per cent higher than a year
earlier. The dominant influence was the
large addition to probable reserves (B Zone)
reported by Lac Minerals Ltd. at its Williams
mine in Hemlo, Ontario.

Reserves at two properties being
prepared for production -- at BP Canada
Inc.'s Selbaie mine (A-1 Zone) in Quebec,
and at Kidd Creek Mines Ltd.'s Hoyle Pond
deposit in Ontario -~ were included for the
first time in the national totals. Other
noteworthy increases in reserves took place
at two of Lac's producing properties in
Quebec -- the Doyon mine (a joint venture
with Société québécoise d'exploration minidre
(SOQUEM) and the Bousquet mine -- as well
as at Dickenson Mines Limited and Sullivan
Mines Inc.'s deposit in Ontario (the Arthur
White mine). All of these additions,
significant for individual mines, were small
in comparison to the addition made at Hemlo.

During 1984, considerably more
downward re-evaluations of reserves took
place than were publicly announced. While
some write-downs were based on purely
technical data that became available during
1984, most appeared to involve the deletion
of material no longer profitable to extract.

The largest downward re-evaluation of
gold reserves took place at the Detour Lake
mine in Ontario, a joint venture of Campbell
T™ "André Lemieux, Lo-Sun Jen and
W.H. Laughlin, Canadian Mines: Perspective
From 1985, Energy, Mines and Resources,
Ottawa, in preparation.
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Resources Inc. and Amoco Canada Petroteum
Company Ltd. This single write-down of
reserves was almost enough to cut the Hemlo
gain in half.

SILVER

Overall, Canadian reserves of silver were
about the same at the beginning of 1985 as
they had been a year earlier. The largest
gains resulted from the first-time inclusion
in national totals of the large silver reserves
in the Selbaie mine mentioned above, and
from sizeable additions made to reserves at
Cominco Ltd.'s Valley mine in British
Columbia (from which silver is produced as a
byproduct) and at the Brunswick Mining and
Smelting Corporation Limited's No. 12 mine in
New Brunswick. These gains were more
than enough to offset the reserves mined
and the reserves lost as a result of a
number of sizeable downward re-evaluations
and a few permanent mine closures during
1984.

ZINC

Canadian reserves of zinc were maintained at
about the same levels from 1984 to 1985.
The first-time inclusion in national totals of
the zinc reserves from Selbaje (A-1 Zone) as
well as material added to reserves at
Cominco's Polaris mine in the Northwest
Territories and at the No. 12 mine in New
Brunswick were the major factors that more
than offset the reserves mined out during
1984. But apparent re-evaluations of
reserves that took place during the year,
especially at one mine where the minimum
grade of zinc ore profitably mineable was
revised upward, consumed all of the gains.

COPPER

Canadian reserves of copper dropped only
1 per cent from 1984 to 1985. Overall,
the amount added to metal reserves during
the course of the year was more than enough
to make up for the amount mined.
Re-evaluation of reserves at a number of

operations -- for example at Noranda Inc.'s
Bell and Goldstream mines in British
Columbia -- was the main cause of the slight

decline in the national total.

As in the case of the other metals,
there was considerable variation in net
reserves changes from mine to mine.
Increases in copper reserves occurred in
about a quarter of the Canadian copper
mines during 1984. The Valley mine again
showed the largest net gains, followed by

5.2

the Selbaie mine. In one-third of the
deposits, only a portion of what was mined
during the year was replaced. In the

remainder, a portion of the mineralized
material stopped being counted as reserves,
or was written off on permanent closure.

NICKEL

Reserves of nickel in early-1985 were about
2 per cent lower than at the beginning of
the previous year, because more metal was
mined during 1984 than was replaced, and
also because the underground portion of the
Falconbridge Limited's mine in the Sudbury
area was closed permanently as a result of
difficult ground conditions.

LEAD

Reserves of lead also declined on the whole
about 2 per cent from 1984 to 1985. The
largest increases in lead reserves during the
year were recorded at the No. 12 mine in
New Brunswick and at the Polaris mine.

MOLYBDENUM

Molybdenum reserves were down 10 per cent
from 1984 to 1985, a decline at almost the
same rate as from 1983 to 1984. Additions to
reserves  were due almost totally to
confirmation that Noranda, Goliath Gold
Mines Ltd., and Golden Sceptre Resources
Ltd. planned to recover molybdenum as a
byproduct of their precious-metal operation
at the Golden Giant mine at Hemlo.
Re-evaluation of reserves was the largest
contributor to the decline. Of the four
British Columbia molybdenum producers that
were closed throughout 1984, two wrote down
their reserves. The largest such
re-evaluation occurred at Placer Development
Limited's Endako mine, where production has
been suspended since 1982.

OUTLOOK

For reserves of these seven major metals,
the outlook is not much different from Ilast
year's. Production at several major mines
has been suspended indefinitely, in some
cases since the early-1980s. Weak markets
for their products make early resumption of
production unlikely. For this reason, two
reserves estimates are shown for 1986 -- one
that includes the metal in mines that have
been suspended indefinitely and one that
does not. More mines are likely to close
given the persistent weak markets.
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Reserves of base-metals are unlikely to
be built up substantially in the foreseeable
future as long as the market and price
outlook does not improve significantly.
Should markets improve, some of the mineral
material recently judged subeconomic might
again be considered reserves, although some
of it might become irretrievable by that time
because of revised mining procedures.

The outlook for new commitments in
1986 to create additional  production
capability is not optimistic. This would
suggest a decline in reserves in the near
future. It is true that numerous gold
properties are being actively developed, with
many of the operators talking of production
plans and announcing tentative production
rates and capital costs, but only a few of
these properties are expected to be in
production soon, and all of these involve
very modest outlays compared with the major
expenditures committed over the past few
years.

DEVELOPMENT

Figure 1(a) illustrates annual development
expenditures since 1968. These have been
consistently higher than the more widely
publicized expenditures on exploration; the
ratio of exploration to development expendi-
tures fluctuates in the 0.5 to 0.8 range,
Figure 1(b).

During 1984 a total of $873 million was
spent on mine development. This record
figure is due mainly to the rapid develop-
ment of the three major new pgold producers
in Ontario's Hemlo area.

New commitments made in 1985 to
develop additional capability for metal, ore
and concentrate production in Canada
amounted to $185 million; two-thirds of this
was budgeted for gold developments. This
is a sharp drop since 1983-84, a two-year
span when new commitments amounted to
nearly $2 billion  because of several
mega-projects, the likes of which were not
launched during 1985 and none is expected
to be during 1986.

In addition to such firm commitments to
develop mines and build concentrators, many
development projects were under considera-
tion, with production objectives announced
or reaffirmed during 1985. At the beginning
of 1985 there were at least 40 such tentative
projects with estimates of capital costs
adding up to some $500 million. During
1985, many plans were changed and many

new ones developed; by the end of the year,
there were 43 tentative projects (21 listed
for the first time) with capital costs of about
$580 million. Gold projects dominate,
accounting for 36 of the total 43.

The outlook for new deposits remains
promising. Canadian mineral deposit dis-
coveries have been at a high level for many
years. The Department of Energy, Mines
and Resources maintains a close watch on
potential resources in Canada. Table 3 lists
a selection of more than 130 deposits, from
the many thousands that have been dis-
covered over the years, that are particularly
promising.1 These selections were based
upon the evaluation of cumulative exploration
and development efforts made to date,
tonnages, metal grades, the availability of
infrastructure, and the probable mining
methods. Each deposit selected as promising
for future production was rated on a scale of
1 to 3, with 3 signifying the greatest
relative promise. Because the information
available on individual deposits varies
greatly, this rating is largely subjective.
Other deposits that may be widely regarded
as promising are not included because the
owners have not released sufficient
information or because the deposit is not yet
adequately outlined.

EXPLORATION

Between 1,200 and 1,500 companies are
active in grassroots exploration for metallic
minerals in Canada. Fewer than 15 per cent
of these are mining companies with producing
mines and these companies' affiliates, but
these account for well over one-half of all
expenditures on such exploration in Canada.

Figure 2 illustrates exploration activity
in Canada expressed in terms of three yard-
sticks: total expenditures, new claims
recorded and surface diamond drilling.2
From 1983 to 1984, overall exploration expen-
ditures rose 26 per cent; claim staking fell
23 per cent; and surface diamond drilling
rose 35 per cent.

Exploration Expenditures. After two
successive years of decline, exploration
expenditures rebounded in 1984. Major

contributors to the upsurge were Quebec (23

T7André Lemieux and W.H.
op. cit.

2" 0il and gas are not covered by these
mineral exploration statistics. In the case of
new claims recorded, coal is excluded as
well.

Laughlin,



per cent rise) and Ontario (37 per «cent
rise). These two provinces alone accounted
for nearly 50 per cent of total expenditures
in Canada. Other regions with impressive
gains were Manitoba, the Yukon and the
Northwest Territories.

Preliminary information suggests that
exploration expenditures fell slightly in
1985. Only Newfoundland, Quebec and
Manitoba are expected to show gains when
the data are complete. Modest declines are
expected in Ontario, British Columbia, the
Yukon and Northwest Territories.

Whereas gold has been credited with
whatever buoyancy there has been regionally
in recent vyears, the main contributor to
growth in exploration activity is now identi-
fied as the flow-through shares market.
This has attracted an unexpectedly high
level of investment because of the tax deduc-
tion benefits it has made available to a wider
spectrum of investors.

Claim Staking. There was a drop in total
area of new claims staked in Canada during
1984 as compared with 1983, amounting to 22
per cent. The only regions to show gains
were Newfoundland (145 per cent), Manitoba
(16 per cent) and the Yukon (77 per cent).
The greatest decline was in Saskatchewan
where, for the second year in a row, new
claim acquisitions dropped by about 50 per
cent.

For 1985, preliminary data show that
staking again declined nationally (6 per
cent) due principally to a large decrease in
British Columbia. This province dominates
all other regions in Canada in terms of new
claims staked. In the years 1982-85, British
Columbia accounted for 30 to 45 per cent of
all new claims; changes up or down are
similarly large-scale. Thus, while significant
gains were made in the Atlantic Provinces,
Quebec, Saskatchewan and the Northwest
Territories from 1984 to 1985, on a national
count these gains were submerged in the 38
per cent drop in British Columbia.

Diamond Drilling. In 1984 there was a 30
per cent increase in surface diamond drilling
compared with the 1983 Canadian total.
Major increases were reported from
Newfoundland (281 per cent), Quebec (169
per cent) and British Columbia (103 per
cent). Ontario, while showing a gain of
only 7 per cent, dominated the drilling
activity (as it did in 1983) with 48 per cent
of the surface drilling reported in Canada.

Exploration activities in 1984 and 1985
were sustained by interest in gold. While
Ontario's Hemlo camp generated most of the
exploration news in 1981-82, all provinces
except Prince Edward Island and Alberta
have since then recorded gold discoveries
and gold-property developments constituting
headline news. These activities were doubt-
less spurred on by the rapidity with which
the Hemlo discoveries were brought to pro-
duction. The principal areas of recent gold
discoveries and developments are: Cing Cerf
(Newfoundland); Casa-Berardi (Quebec):;
Harker-Holloway townships (Ontario); Tartan
Lake (Manitoba); La Ronge - Reindeer Lake

(Saskatchewan); Lawyers' and Sulphurets
(British Columbia); and Mount Skukum
{Yukon).

A federal-provincial survey for 1984
showed that exploration expenditures in
Canada were distributed as follows:

Precious metals
Copper, zinc, lead
Other metals
Nonmetallic minerals

55 per cent
27 per cent
13 per cent
5 per cent

As exploration in Canada is so heavily
concentrated on gold these days, the outlook
for exploration in 1986 depends heavily on
the expected price movements of gold.
Currently, most analysts of metal price
trends believe that there is little danger of
the price falling below $US 300 per ounce in
the foreseeable future. Investors in gold
exploration appear to share this confidence,
so that this activity is likely to remain
strong in 1986.
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TABLE 1

CANADIAN RESERVES, 1977-85 AND ESTIMATES FOR 1986

Quantities of Metals Contained in Proven and Probable Mineable Ore!

In Operating Mines and Deposits Committed for Production on January 12

Metal Units? 1977 1978 1979 1980 1981 19824 19834 19844 19854 19864,5 19862 ,6
Copper 000 t 16 636 16 471 15 840 16 405 16 831 15 815 17 022 16 163 15 970 15 900 15 000
Nickel 000 t 7 326 7389 7070 7 245 8 304 8 013 7 581 7 339 7 222 7 200 7 200
Lead 000 t 9 028 8 934 8 911 9 557 10 119 10 244 9 029 9 048 8 887 8 800 8 500
Zinc 000 t 27 407 26 908 26 452 28 635 29 436 29 505 26 077 26 371 26 204 26 800 25 800
Molybdenum 000 t 377 384 462 554 550 514 494 446 401 400 130
Silver t 30 490 29 085 29 398 31 564 33 614 32 154 31 381 31 359 31 473 32 400 30 700
Gold’ kg 396 012 366 421 409 582 540 493 769 889 842 215 837 707 1 166 677 1 240 508 1 343 500 1 316 000

1 No allowance is made for losses in milling, smelting and refining.

company reserves.
has been suspended indefinitely.
in mines where production has been suspended indefinitely.

3 One tonne = 1.1023113 short tons. One
Includes metal in deposits expected to be committed for production by year-end 1985.
Excludes metal in placer deposits.

In Operating Mines and Deposits Committed for Production on January 1, 19852

kilogram =

TABLE 2

32.150746 troy ounces.

CANADIAN RESERVES BY PROVINCE

2 ps well as in as yet unmined and uncommitted deposits if included in

4 Includes metal in mines where product ion
Excludes metal

Quantities of Metals Contained in Proven and Probable Mineable Ore’

Metal Units3 Nfld. N.S. N.B. Que. Ont. Man Sask. B.C. Y.T. N.W.T Canada’
Copper 000 t - 56 612 1 144 6 682 759 20 6 698 - - 15 970
Nickel DO t - - - - 5 403 1819 - - - - 7 222
Lead 000 t - - 4 191 - 164 18 1 1810 1 340 1363 8 887
Zinc _pao t 136 90 10 344 889 4 041 805 10 3 408 2 014 4 468 26 204
Molybdenum™ = 000 t - - - 16 12 - - 373 - - 401
Silver t - - 11 502 1 638 7 910 836 13 7 492 1908 175 31 473
Gold4 kg - - 14 940 241 822 725 437 36 542 596 146 581 4 198 72 393 1 240 508

1 No allowance is made for losses in milling, smelting and refining.
Includes metal in mines where production has been suspended indefinitely.

Excludes metal in placer deposits.

company reserves.
= 32.150746 troy ounces.

- Nil.

2 ps well as in as yet unmined and uncommitted deposits if included in
3 One tonne = 1.1023113 short tons.
> May not balance due to rounding at the provincial level.

One kilogram
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TABLE 3
TONNAGES AND GRADES OF ADDITIONAL DEPOSITS CONSIDERED IN LATE-1985 MOST PROMISING FOR FUTURE PRODUCTION

1. Individual deposits have been assigned one, two, or three stars on the basis of:
(a) state of exploration and development, (b) tonnage and grade reported publicly, {c) available infrastructure, and {(d) mining method and other
factors affecting viability. In this judgment of relative merits, three stars imply the highest promise.

2. Where two or more companies are identified with a deposit, the first is the operator.

GRADE
COMPANY AND DEPOSIT TONNAGE Cu Ni Pb Zn Mo Ag Au
tonnes’ % % % % % g/t o/t
NEWF OUNDLAND
BP Canada Inc. 11 200 000 - - - - - - 4.542
Chetwynd * * ¥
Mascot Gold Mines Limited
Cape Ray * 630 500 - - - - - 14.98 8.02
NOVA SCOTIA
Barymin Explorations Limited
Yava 680 000 - - 5.46 ~ - n.a. -
Northumberland Mines Limited
Inco Limited
Cochrane Hill * * * 907 200 - - - - - - 2.062
Seabright Resources Inc.
Forest Hill * 272 000 - - - ~ - - 18.86
Gays River * 982 000 - - 5.4 9.4 - - -
NEW BRUNSWICK
Anaconda Canada Exploration Ltd.
Cominco Ltd.
Caribou-Chaleur Bay Mine * * * 37 000 000 0.47 - 1.70 4.48 - 58.63 1.37

Cominco Ltd.
Stratmat 61 2 050 000 0.59 - 2.44 6.29 - 31.90 -
(Tomogonops) * *

Gordex Minerals Limited
Cape Spencer * * *3 671 300 - - - - - - 3.29



Heath Steele Mines Limited
North Boundary * *

Tomogonops Extension * *

Key Anacon Mines Limited
Middle Landing * 1

Lincoln Resaurces Inc.
Placer Development Limited
Third Portage Lake * * 2

Northumberland Mines Limited
Kennecott Minerals Company
Murray Brook * * 23

Texasqulf Inc.
Bay Copper Mines Limited
Halfmile Lake * * 12
QUEBEC

Abcourt Mines Inc.
Abcourt/Barvue (Barraute) * * 2
Amberquest Resources Ltd.
New Goldcore Ventures Ltd.
Société québécoise d'exploration
minigre (SOQUEM)
Rouyn Merger/Heva (Joanngs) * 1

Augmitto Explorations Limited
Durbar (Beauchastel) * *

Aur Resources Inc.
Orenada No. 4 {(Bourlamaque) * *
Devlin {Obalski) * 1
Main Mine Pillar (Obalski) *
Merrill Island (Obalski) * 2
S-3 (Lemoine/Roy) * * *3

Campbell Resources Inc.

Meston Lake Resources Ine.

Joe Mann (Rohault) * * *

Corporation Falconbridge Copper
Ansil (Duprat) * * * 2

453

544

690

21

700

350

250

650

382

672

270
209
000

352

762

100

600

300

000

600

200

000

000

000

000

000

060
000
oco

000

000

ooc

0.48

1.48

7.18

.70

.50

.03

.86

.52

78.86

91.54

102.86

28.46

30.86

173.50

24.0

5.502

5.50

6.86

1.72
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GRADE
COMPANY AND DEPOSIT TONNAGE Cu Ni Pb Zn Mo Ag Au
tonnes’ % % % % % 9/t g/t
QUEBEC (cont'd)
Dassen Gold Resources Ltd.
Russian Kid (Dasserat) * * 1 200 000 - - - - - - 8.57
Dome Mines, Limited
Western Quebec Mines Co. Ltd.
K-Zone Extension (Vassan) * 1 150 000 n.a. - - - - - 4.11
D'Or Val Mines Ltd.
Beacon/LeRoy (Louvicourt) * * 417 000 - - - - - - 6.20
Falconbridge Limited
Callaghan (Dubuisson) * * 2 300 000 - - - - - - 6.51
Goldex Mines Limited
Probe Mines Limited
Dalton/Probe (Dubuisson) * 792 000 - - - - - - 8.332
Inco Limited
Golden Pond (Casa Berardi) * 2 700 000 - - - - - - 6.86
Golden Pond East * * * 2 800 080 - - - - - - 7.20
Jonpol Explorations Limited
Conigo (Dalquier) * 740 000 1.25 - - 3.2 - 121.7 0.41
1 766 000 1.26 - - - - 8.7 -
Kewagama Gold Mines (Quebec) Ltd.
CSA Minerals Corp.
Granada-Rouyn (Rouyn) * * 320 000 - - - - - - 12.0
Lac Minerals Ltd.
Société québécoise d'exploration minigre
Doyon West (Bousquet) * * * 365 000 - - - - - - 11.32
Louvem Mining Company Inc.
Société québécoise d'exploration miniere
Chimo (Vauguelin) * * *3 862 000 - - - - - - 8.57
Pascalis North (Pascalis) * * 571 000 - - - - - - 9.60
New Quebec Raglan Mines Limited
Falconbridge Limited
Four main deposits (Ungava) 1 000 000 0.79 3.1 - - - - -
Cross Lake, C-1 and C-2 9 000 000 0.78 1.53 - - - - -
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Noranda Inc.
Nuinsco Resources Limited
New Insco (Hébécourt) *

Noranda Inc.
Magusi River (Hebecourt) *

La Gauchetigre * *

Northgate Mines Inc.
Bateman Bay (McKenzie) * * *

Copper Rand No. 3 (McKenzie) *
(Quebec Chibougamau)

Norbeau (McKenzie) * *

Perron Gold Mines Ltd.
Noranda Exploration Company, Limited
Sleeping Giant (Chaste) * *

Placer Development Limited
Eldor Resources Limited
Eastmain River

Preussag Canada Limited
Corner Bay Explorations Ltd.
Corner Bay (Obalski)

Audrey Resources Inc.
Corporation Falconbridge Copper
Mobrun (Dufresnoy) * *

Société québécoise d'exploration miniére
Pascalis South No. 1 *

Société québécoise d'exploration minikre
Sullivan Mines Inc.
Eldrich/Flavrian (Duprat) * * *

Sullivan Mines Inc.
Dominion Explorers Inc.
Croinor-Abigold (Pershing) *

Yorbeau Resources lInc.
Ellison A-Zone (Bousquet) * *

Ellison C-Zone
Yorbeau Resources Inc.

Energy & Resources {Cam) Limited
Astoria (Rouyn) *

966

730
600

680
460

750

043

350

770

630

350

250

386

781
500

252

000

000
000

000
000

000

000

000

000

aco

000

600

aoo

000
000

ooo

1.20
0.9

1.76

.55

0.50€

31.20

15.43

13.7

17.14

12.34

14.06

21.60

10.

.92

30

34

.78

.17

942

.50

.03
.29

.83
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GRADE

COMPANY AND DEPOSIT TONNAGE Cu Ni Pb In Mo Ag Au

3%

q/t 9/t

a8
a2

tonnes! % %

ONTARIC

The Coniagas Mines, Limited
Anglo Dominion Gold Exploration Limited
Nudulama mine * * 454 000 - - - - - - 5.01

Barrick Resources Corporation
Lenora Explorations Ltd.
McDermott * * * 1 180 000 - - - - - - 6.172

Canamax Resources Inc.
CSA Minerals Corp. .
Bell Creek (3 Zones) * * * 1 103 000 - - - - - - 6.112

Canamax Resources Inc.
Kremzar Gold Mines, Limited
Kremzar * * * 790 000 - - - - - - 7.89

Canamax Resources Inc.
Procan Exploration Company
Holloway Twp. - Mattawasaga 907 000 - - - - - ~ 3.43

- East Zone * * 173 000 - - - - - - 7.54

Corporation Falconbridge Copper
Zenmac Explorations Limited © 3 100 000 1.0 - - 16.1 - 32.57 1.06
Winston Lake * * *

Dome Mines, Limited
Campbell Red Lake Mines Limited
Dona Lake * * * 1 340 000 - - - - - - 7.89

Dome Mines, Limited
Inco Limited, et. al.
Opapimiskau * 2 903 000 - - - - - - 5.802

Echo Bay Mines Ltd.
Nuinsco Resources Limited
Cameron Lake * ¥ 1 452 000 - - - - - - 5.49

Emerald Lake Resources Inc.
Place Gas & 0il Comgany Limited
Golden Rose * * *

Esso Resources Canada Limited
Wilanour Resources Limited
Wilmar * * 3 520 000 - - - - - - 3.57



Getty Mines, Limited
Davidson Tisdale Mines Limited
Davidson Tisdale * * *

Golden Shield Resources Ltd.
Mirado Nickel Mines Limited
Cathroy-Larder *

Jerome Gold Mines Corporation
E.B. Eddy Forest Products Ltd.
Jerome

Muscocho Explorations Limited
Trans-Provincial Resources Inc.
Magino * *

Naoranda Exploration Company, Limited
Band-Ore Gold Mines Limited
Shebandowan *

Northgate Exploration Limited
Orofino Resources Limited
Orofino mine * *

Phoenix Gold Mines Limited
McFinley Red Lake Mines Limited
McFinley (Red Lake) * *

Prairie Pacific Energy Corporation
Pango Gold Mines Limited
Surluga mine * * ¥

St. Andrew Goldfields Ltd.
Quebec Sturgeon River Mines Limited
St. Andrew mine * * *

Union Carbide Canada Limited
Consolidated Professor Mines Limited
Duport mine * * *

Union Minitre Canada Limited
Thierry (Pickle Lake)

Vedron Limited
Vedron-Tisdale-Romfield * * *
MANITOBA
Barrick Resources Corporation

Zenco Resources Inc.
Squall Lake *

m

395

530

245

590

726

387

668

625

9 000

745

681

000

000

000

000

000

000

000

000

000

0ao

000

000

000

- 12.34

.72 6.862

- 7.542

val 4.80

- 7.202

37.37 15.09

- 4.802

- 12.12
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COMPANY AND DEPOSIT

TONNAGE

GRADE

Cu

Ni

Mo

Ag

Au

MANITOBA (cont'd)

Gridnges Exploration Ltd.
Aberford Resources Ltd.
Tartan Lake * * *

Gringes Exploration Ltd.

Homestake Mining Company

Maverick Mountain Resources Limited
Puffy Lake *

Hudson Bay Mining and Smelting Co., Limited
Namew Lake

Hudson Bay Mining and Smelting Co., Limited
Nor-Acme Gold Mines, Limited
Nor-Acme mine * ¥

Sherritt Gordon Mines Limited
Agassiz Resources Ltd.
MacLellan mine (Main Zone) * * #3

SASKATCHEWAN

Canadian Premium Resource Corporation
Mahogany Minerals Resources Inc.
Mallard Lake (three zones) * *

Golden Rule Resources Ltd.
Saskatchewan Mining Development Corporation
Weedy Lake * *

Gringes Exploration Ltd.
Saskatchewan Mining Development Corporation
Bigstone Lake *

Placer Development Limited
Claude Resources Inc.
Seabee (Laonil Lake) * * *

Placer Development Limited
Waddy Lake Resources Inc.
Komis Zone * *

Saskatchewan Mining Development Corporation
Starrex Mining Corporation Ltd.
Star Lake (21 Zone) * * *

tonnes’

726

604

313

998

210

000

000

000

000

000

000

000

000

0ao

000

000

&2

0.90

a®

.44

a7

.89

3%

g/t

17.83

g/t

15.43

5.49

6.032

17.83

5.14

17.142



€176

BRITISH COLUMBIA

Cominco Ltd.
Jersey Pit * *

Consolidated Cinola Mines Ltd.
Misty Gold Ine.
Graham Island (open pit) *

Cyprus Anvil Mining Corporation
Hudson's Bay 01l and Gas Company Limited
Cirque * *

Dolly Varden Minerals Inc.
North Star, Torbrit and Wolf * *

Dome Mines, Limited
QR (Cariboo District) *

Esso Minerals Canada
Sumac Mines Ltd.
Kutcho Creek *

International Corona Resources Ltd.
Mascot Gold Mines Limited
Nickel Plate (open pit) * * *
(underground)

Invermay Resources Inc.
Ruth Vermont *

Kerr Addison Mines Limited
Consolidated Barrier Reef Resources Ltd.
Blackdome * * *3

Mascot Gold Mines Limited

Bralorne Resources Limited

E & B Explorations Ltd.
Bralorne mines * * *

Nanisivik Mines Ltd.

Canamax Resources Inc.

Procan Exploration Company

Regional Resources Ltd.
Midway * * *

Serem Inc.

Agnico-Eagle Mines Limited

Sudbury Contact Mines, Limited
Lawyers * * *

42 800

7 000

21 700

775

862

500
361

-

274

184

960

1270

000

000

000

Qoo

ooo

000

200

000

0.42

1

.69

2.7 9.0
0.53 0.82
- 2.16
4.8 5.4
6.62 12.14

.004€

3.43

57.0

316.11

27.7

233.14

128.9

394.97

229.72

3.43

5.212
6.86

1.03
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1°s

= COMPANY AND DEPOSIT TONNAGE

GRADE

Cu

Ni

Pb

In

Mo

Ag

Au

tonnes!

BRITISH COLUMBIA (cont'd)

Teck Corporation
Pacific Cassiar Limited
Porter-Idaho/Prosperity * * * 827 000

Westmin Resources Limited
British Silbak Premier Mines Limited
Silbak Premier * * * 4 536 000

Westmin Resources Limited
Tournigan Mining Explorations Ltd.
Big Missouri * 1 966 000

YUKON TERRITORY

Aberford Resources Ltd.
Brinco Mining Limited, et. al.
Jason * 14 062 000

Amoco Canada Petroleum Company Ltd.
Tintina Mines Limited
Red Mountain 21 300 000

Arctic Red Resources Corp.
Ark La Tex Petroleum Corporation
Discovery Mines Limited
LaForma * 134 000

Canamax Resources Inc.
Mt. Hundere * * 2 023 000

Canamax Resources Inc.
Pacific Trans-Ocean Resources Ltd.
Ketza River Mines Limited
Tona Industries Inc.
Peel and Ridge * * * 460 000

Key and Stump 175 000
Chevron Minerals Ltd.

B.Y.G. Natural Resources Inc.
Mt. Nansen * * 270 000

3%

2%

2.08

3%

3.0€

6.57

141

0.176

a/t

668.57

110.4

56.60

72.0

583.0

364.22

o/t

0.52¢e

2.43

3.36

15.10

9.60

13.06



ST°S

Cyprus Anvil Mining Corporation
DY Zone 21

Swim Lake deposit 4

Erickson Gold Mines Ltd.
AGIP Canada Ltd.
Mt. Skukum * * *3

Hudson Bay Mining and Smelting Co., Limited
Tom deposit * 8

International Prism Exploration Ltd.
Chieftain Development Co. Ltd., et. al.
Vera (Kathleen Lakes) * * « 1

United Keno Hill Mines Limited
Venus * *

NORTHWEST TERRITORIES

Cadillac Explorations Limited
Prairie Creek {No. 3 Zone) * * 1

Canuc Resources Inc.
Coronation Gulf *

Cominco Ltd.

Bathurst Norsemines Ltd.
NacheLL naves * *

fast Cleaver Lake 3

Boot Lake Zone 4

Main "A" group 3

Total for seven deposits 19

Discovery Mines Limited
Hydra Explorations Limited
Baton Lake * m

Kidd Creek Mines Ltd.
Izok Lake * "

Redstone Resources Inc.
Coates Lake * 33

Terra Mines Ltd.
Duke (Bullmoose Lake) * *

Westmin Resources Limited
Du Pont Canada Inc.
Seven zones 7

000

536

165

000

361

88

452

760

630

540

630
100

800

023

566

650

260

000 -
000 n.a.
000 -
000 -
000 -
000 -
000 0.44
000 -
0aa Q.46
000 0.29
000 0.25
000 0.41
000 -
006 2.8
000 3.9
000 -
000 -

5.6

4.0

8.6

11.16

Q4
.99

(=l =R

.75

12.17

oo
RS RV N
-~

13.77

85.03
51.43
21.60

96.0

308.57

370.0

190.0

183.1
200.9
240.0
149.8

70.3

11.3

25.032

7.21

0.48
1.71
1.7
0.45

11.312

1 One tonne = 1.1023113 short tons; 1 gram per tonne {g/t)
sample assays reduced to standard level before calculation

3 Committed for production after January 1, 1985.
n.a. Not available; - Nil; @ Author's estimate.

= 0.02916668 troy ounces per short ton.

of overall grade).

2 Gold grade reported as "cut grade" (high
Does not imply that the grades in other gold deposits are uncut.
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Aluminum

G. BOKOVAY

Despite a continuing decline in aluminum
inventories and a relatively high level of
aluminum consumption, metal prices declined
through most of the second half of 1985.
While the market did show some signs of
recovery in December, reflecting a better
balance between supply and demand, it is
uncertain  whether a sustainable price
recovery will occur until further production
cutbacks are implemented or consumer expec-
tations of continued price weakness begin to
change. A change in the latter will result
in a boost to primary demand as consumers
move to increase their inventories from
current low levels.

Although recent market prices do not
cover the full operating cost of a significant
amount of world aluminum smelting capacity,
the cost structure of the industry as a whole
has improved somewhat in the last year.
This improvement stems from additional
permanent closures of certain high cost
capacity in the United States and Japan,
rigid cost cutting measures undertaken by
producers, the general decline in the cost of
alumina and to a lesser extent from a decline
in power rates and the cost of labour. In
addition, the increase in the value of the
U.S. dollar over the last several years has
reduced dollar costs for smelters outside the
United States.

Lower production costs, together with
depressed current market prices have slowed
the pace of the industry's geographical
restructuring that has seen a gradual shift
of smelting capacity to areas with relatively
abundant low cost energy resources. In this
regard, several projects that seemed
destined to proceed or were being seriously
considered in Canada, were cancelled or
postponed in 1985.

At the end of 1985, the outlook for
aluminum consumption is reasonably optimistic
given that no major slowdown in the major
economies of the western world is forecast in
the short-term and with the prospect of
excellent growth in several key markets.

CANADIAN DEVELOPMENTS

Two companies produce primary aluminum in
Canada - Canadian Reynolds Metals
Company, Limited, a subsidiary of Reynolds
Metals Company of the United States and the

Aluminum Company of Canada, Limited
(Alcan), a subsidiary of Alcan Aluminium
Limited of Montreal. Alcan has smelters at
Jonquiére, Grande Baie, Isle Maligne,

Shawinigan and Beauharnois in Quebec and
at Kitimat in British Columbia, with a
combined total capacity of 1 075 000 tpy
while Canadian Reynolds operates one smelter
at Baie Comeau, Quebec. With the comple-
tion of a major expansion to this facility
during 1985, capacity  increased from
158 760 tpy to 272 000 tpy.

At the end of 1985, all Canadian
smelters were operating at capacity, with the
exception of Alcan's Arvida works in
Jonquiére where 87 per cent of its installed
capacity of 432 000 t was being utilized.

At Jonquidre, Alcan operates the only
alumina refinery in Canada. The plant has a
capacity of 1.2 million tpy of metallurgical
grade alumina and alumina derivatives.
Bauxite is imported principally from Brazil,
Guyana and Guinea. The output of metal-
lurgical alumina from the Jonquidre plant is
consumed at Alcan's smelters in Quebec.
Output during 1985 was reported to have
been slightly less than the 1.017 million t
produced in 1984, owing to a somewhat
smaller level of aluminum production at the
company's Arvida works in Jonquidre. Alcan
also imports alumina for its eastern Canadian
smelters from Jamaica while Alcan's Kitimat
smelter is supplied with alumina principally
from Australia and Japan. Alumina for the
Canadian Reynolds smelter in Baie Comeau is
imported from West Germany, Jamaica and
the United States.

Canadian production of aluminum in 1985
is estimated at about 1 285 000 t compared
to 1 221 985 t in 1984, Canadian exports of
primary smelter products for the first nine

G. Bokovay is with the Mineral Policy Sector, Energy,
Mines and Resources, Canada. Telephone (613) 995-9466.



months of 1985 were wup significantly to
785 825 t compared to 628 867 t recorded
for the same period in 1984. The largest
gains were recorded on exports to the
United States which increased from 470 092 t
to 513 977 t and to the Asian market which
increased from 131 935 t to 217 413 t.

Due to depressed world aluminum
markets, Alcan Aluminium Limited announced

in September that it was postponing
construction on its new 248 000 tpy
aluminum smelter at Laterriére, Quebec.

However, the company stated that it would
continue engineering studies for  the
project.

In order to increase its overall
competitiveness in aluminum markets, Alcan
announced a series of measures designed to
improve productivity and cut costs. This
included a major reorganization which
resulted in its Canadian and U.S. operations
being grouped into four operating entities:
raw materials, primary and secondary metals,
rolled products, and fabricated and down-
stream operations. As part of this reorgani-
zation, Alcan also announced that it would
reduce the size of its North American labour
force by 1,100 before the end of 1985.

During 1985, the company also
announced that it would layoff 150 employees
at its Jonquiére alumina plant over the next
two years. In early-January 1986, Alcan
stated that it would make a major writedown
of its worldwide Dbauxite and alumina
operations due to low prices and to the large
world oversupply of these materials.

Alcan announced during 1985 that it
would redeploy its assets to improve its
earnings mix. This will include a greater
emphasis on the development of new
products, production of higher margin
specialized finished goods and also the
divestment of certain assets that were either
unprofitable or ancillary to the company's
principal activities.

Although Canadian Reynolds Metals
substantially increased its aluminum output
during 1985 with the completion of a new
potline at its Baie Comeau smelter, the
company announced in October that it was
reducing its workforce at this plant by 300.
The layoff was part of a cost reduction
program that has also included certain
technical improvements to the older potlines
at the plant.

During 1985, work continued on the
new aluminum smelter of Aluminerie de
Bécancour Inc. in Quebec. At the end of
the year, the $US 880 million project was
reported to be under budget and slightly
ahead of schedule. Production from the first
115 000 tpy potline is now expected to begin
as early as May 1986 with full production
being attained in the first quarter of 1987.

For the first year of operation, it is
reported that alumina for the smelter will be
supplied by Alcoa of Australia Ltd. In
subsequent years, Aluminium Pechiney
(50.1 per cent) and the Quebec government
owned Société Generale de Financement du
Quebec (SGF) (24.95 per cent) will purchase
their share of alumina from Queensland
Alumina Ltd. (QAL) of Australia. Mean-—
while, Alumax Inc. of the United States
(24.95 per cent) will continue to source its
requirements from Alcoa of Australia Ltd.

Also during 1985, SGF signed marketing
agreements for its share of the new smelter's
output. This includes an agreement with
Aluminium Pechiney for 40 000 tpy and one
with Noranda Sales Corporation Ltd. for the
remaining 17 500 tpy.

In September 1985, it was announced
that Swiss Aluminium Ltd. (Alusuisse) had
reached an agreement with the Government of
Quebec to conduct a feasibility study for a
200 000 to 250 000 tpy aluminum smelter.
The study, which is expected to take up to
nine months to complete, will examine the
sites of Lauzon, Bécancour and Sept-lles as
potential smelter locations. Meanwhile, it
was reported that Kaiser Aluminum and
Chemical Corporation had completed a
feasibility study to assess a Quebec smelter
proposal but that it had decided against
such a project at this time.

WORLD DEVELOPMENTS

Non-socialist world consumption of primary
aluminum in 1985 is expected to be margin-
ally higher than  the 12.5 million t
recorded in 1984. Preliminary data indicated
that primary aluminum production in 1985 is
expected to be about 12.2 million t,
compared to 12.7 million t in 1984.

While western world cutbacks since
June 1984 have reduced primary capacity by
about 1.65 million t, this has been
effectively reduced to about 965 000 tpy due
to the start-up of several new smelters.



According to a published report based
on a study by Anthony Bird Associates,
average production costs for aluminum have
fallen from 58 cents (U.S.) per pound in
1982 to 48 cents in 1985. This increases to
63 cents after allowances are made for capital
charges. According to the same report, the
cost of production in Australia, Brazil and
Norway is 40 cents (U.S.) followed by
Canada at 41 cents, West Germany at 44,
Japan 49, 50 in France and 57 cents in the
United States. Alcan is the lowest cost
producer in the world at 44 cents followed
by Aluminium Pechiney and Alusuisse at 47

cents. Meanwhile, costs for Aluminum
Company of  America (Alcoa), Kaiser
Aluminum and Chemical Corporation and

Reynolds Metals Company are estimated at
50, 53 and 58 cents, respectively. The
report also suggests that only 6.9 million t
of capacity, which represents less than one
half of total western world capacity can
cover operating costs at a price level of
45 cents (U.S.) per pound.

While the  utilization of aluminum
smelting capacity in the United States fell
from about 75 per cent at the beginning of
1985 to approximately 66 per cent in the
fourth quarter, the stimulus for the modest
recovery of aluminum prices which occurred
in December appears to have come from
announcements of permanent smelter closures
by Reynolds and Alcoa totalling about
450 000 tpy. This includes two Reynolds
smelters in Arkansas with a combined capa-
city of 107 000 tpy and several as yet
unnamed Alcoa plants likely totalling about
350 000 tpy. Apart from the positive impact
that these permanent closures may have had
on aluminum markets, they are also important
in that they signify a fundamental change in
the philosophy of U.S. aluminum producers.
This change relates to the apparent realiza-
tion that in the long-term, it may be cheaper
for aluminum companies to invest in new low
cost offshore smelters or to purchase
primary aluminum from foreignh suppliers. In
this regard, Alcoa announced at the end of
1985 that it would discontinue further
development work on the Alcoa smelting
process. While the major United States
aluminum  companies will stay in  the
business, there is a growing emphasis
toward the production of finished goods that
promise better rates of return. Alcoa like
Alcan has adopted a policy of diversification
including investment in advanced ceramics,
plastics, fibre optics and advanced metals.

Also in the United States during 1985,

ARCO Aluminum Co. sold its 163 000 tpy
smelter at Columbia Falls, Montana to

Aluminum

Montana Aluminum Investors Corp. The new
owners hope to eventually operate the
smelter as a toll conversion facility. Earlier

in the year, ARCO sold the bulk of its U.S.
aluminum assets, with the exception of the
Columbia Falls plant, to Alcan Aluminium
Limited.

At the end of the year, it was reported
that Martin Marietta Aluminium Inc. was
negotiating the sale of its idled Dalles,
Oregon smelter to local investors, who would
also operate this plant as a toll facility.

In the fall of 1985, Alcoa, with the
support of other U.S. aluminum companies
and The Aluminum Association Incorporated,
announced that it would proceed with the
filing of an unfair trade practices case
against Japan. This action was being
contemplated as a result of difficulties being
experienced with sales of aluminum products
to Japan and specifically at Japanese
practices which allegedly subsidize its
domestic aluminum industry. While there had
been some suggestion that the U.S. govern-
ment would proceed with a self initiated
action with respect to aluminum trade with
Japan, the Administration subsequently
announced that it would not pursue such
action at this time.

At the end of 1985, it was reported
that Japan would eliminate its 9 per cent
tariff on aluminum ingot and would reduce
tariffs on some aluminum mill products by
January 1, 1988, under the terms of an
agreement between the United States and
Japanese governments. It is expected that
this tariff reduction will diminish the threat
of United States retaliatory action.

Although the United States has become
a high cost aluminum producing nation by
virtue of its relatively expensive power
rates, there has been some easing of electri-
cal rates as utilities move to halt the erosion
of demand from the important aluminum
sector. In the Pacific northwest, aluminum
producers accepted a new incentive rate
structure whereby power rates will average
18.8 mills per kWh between September 1985
and June 1986. In addition, the Bonneville
Power Authority was reported to be
developing a new power rate schedule that
would tie the price of electricity to aluminum
prices and which would provide assistance to
aluminum producers to support modernization
and energy utilization improvements.

In Australia, aluminum producers

operated at full capacity during 1985 on the
strength of increased metal exports to

6.3



Japan, the People's Republic of China and
South Korea. During 1985, Alcan Aluminium
Limited brought the third potline of its Kurri
Kurri smelter in production. While this
potline had been completed in 1984, its
start-up had been delayed by poor market
conditions.

During 1985, work on the Portland
smelter continued with the first of two
150 000 tpy potlines expected to be in
production by November 1986. Although the
two principal participants in the project,
Alcoa of Australia Ltd. and the Government
of Victoria had originally announced that
they would proceed without additional
investors, 10 per cent of the project has
been taken by First National Resource Trust
of Australia while the China International
Trust and Investment Corp. has agreed in
principle to take an additional 10 per cent.

Also in Australia, the proposed Western
Australia smelter project was deferred during
1985. This setback was apparently brought
about by the withdrawal of Reynolds Metals
Company from the project and also to the
failure of backers, which included the
Western Australia government, to attract
significant South Korean investment.

In Brazil, the first 80 000 tpy potline
of the new Alumina Brasileiro SA (Albras)
smelter near Belem was brought on-stream in
July with the second potline expected to be
completed in 1986. The project which is a
joint venture between the Brasilian state
owned Companhia Vale do Rio Doce (CVRD)
and the Japanese consortium Nippon Amazon
Aluminum Co. (NALCO) also includes plans
for two additional 80 000 tpy potlines and
the 800 000 tpy Alumina do Norte Brasil SA
(Alunorte) alumina refinery. However, it is
reported that the Japanese are somewhat
reluctant to proceed with additional
construction at this time in view of the
current excess in world smelting and
refinery capacity.

Also in Brazil, construction at the new
Alumar smelter of Alcoa Aluminio S.A. and
Billiton N.V. continued during 1985 with a
second 135 000 tpy potline scheduled for
completion in 1986. In addition the Brazilian
producers Cia Brasileira de Aluminio
announced that it would increase its smelting
capacity from 150 000 tpy to 340 000 tpy by
the end of the century and that Valesul
Aluminio S.A., owned by CVRD, Shell Brasil
SA and Reynolds Aluminio do Brasil Ltda.
was studying a 90 000 to 110 000 tpy
smelter expansion.

6.4

In Venezuela, Aluminio del Caroni S.A.
(Alcasa) announced that it plans to increase
its smelting capacity from 120 000 tpy to
320 000 tpy through the installation of two
new potlines. In addition the company plans
to increase rolling capacity as part of a joint
venture with Venezuela's other producer,
Venezolana de Aluminio SA  (Venalum).
Venalum also announced that it intends to
add an additional potline with a capacity of
between 80 000 tpy and 130 000 tpy.
Meanwhile the Venezuelan wire producer,
Sural, announced that it plans to establish a
90 000 tpy aluminum smelter with assistance
from foreign investors.

Also in Venezuela, the new Bauxiven
bauxite project at Los Pijiguaos is expected
to come on-stream in 1986. When the project
is completed in 1988, annual bauxite output
is expected to be 2.5 million t.

In February 1985, Alcoa closed its
800 000 tpy Clarendon alumina refinery in
Jamaica due to weak alumina markets. How-
ever in July, the Jamaican government
reopened the plant with Alcoa operating the
plant on the government's behalf. While the
government was successful in placing a
significant amount of alumina, it was report-
ed that it was seeking tolling arrangements
with several U.S. smelters for some of its
material. It was also reported that Jamaica
was pursuing certain countertrade
possibilities and also considering an invest-
ment in an aluminum smelting facility.

On August 15, production at the 1.3
million tpy Alumina Partners of Jamaica
(Alpart) refinery was suspended indefinitely
due to large alumina inventories and the
availability of alternate sources of competi-
tively priced material.

In Guyana, it has been reported that
the 300 000 tpy alumina refinery at Linden
will be reopened. The plant was closed in
1982 due to weak alumina markets. It is also
reported that Guyana and the U.S.S.R. will
sign a long-term bauxite delivery contract
in early-1986.

In Ghana, the Volta Aluminum Co.
Ltd., owned 90 per cent by Kaiser
Aluminum, restarted two of its five potlines
during 1985 and plans to bring two more
potlines into production in 1986. The
smelter had been closed since 1983 due to
shortages of electricity caused by low water
levels in the region. Elsewhere in Africa, it
has been reported that Libya has authorized
the construction of a 120 000 tpy smelter.



This smelter, which has been under con-
sideration for several vyears, could come
on-stream by 1989.

In line with Japan's Ministry of Trade
and Industry's (MITI) plan announced in
1984 to reduce that country's primary
aluminum capacity to about 350 000 tpy, a
number of permanent closures were imple-
mented or announced in 1985. This includes
the closure of the Chiba smelter of Showa
Light Metal Company Ltd. by March 1986, a
30 per cent reduction of capacity of the
Toyama smelter of Sumitomo Aluminium
Smelting Co. Ltd., to 30 000 tpy by January
1986, and a 25 000 tpy cutback at the
Sakaide smelter of Ryoka Light Metals
Company. In addition, Nippon Light Metal
Co. Ltd. announced the permanent closure of
its Tomakomai  smelter while Sumitomo
Aluminium scrapped its Toyo plant. Also
during 1985, Mitsui Aluminium Co. announced
it intended to suspend operations at its
400 000 tpy Wakamatsu alumina refinery due
to its high cost of operation.

As part of a strategy to become self
sufficient in the production of aluminum, the
People's Republic of China hag embarked on
an ambitious development scheme in that
country. At present there are at least five
different projects under way including
alumina refineries in Shanxi and Guizhou and
a 200 000 tpy smelter in Qinghai. Major
projects being considered are the Pingguo
aluminum complex in Guangxi province which
could eventually include a 1 million tpy
refinery and a 500 000 tpy smelter and the
addition of more alumina refining capacity
and the construction of a 200 000 tpy
aluminum smelter in Shanxi.

In India, Bharat Aluminium Company
Limited's (Balco) bauxite project in Orissa
State, which was scheduled to begin produc-
tion in 1985, is now expected to begin opera-
tions in mid-1987. The delay is being attri-
buted to the failure to secure clearance for
the project from the Department of the
Environment. Meanwhile, the new
200 000 tpy smelter being constructed by
the National Aluminum Co. Ltd. (Nalco) at
Angul is expected to commence production in
1987. The Nalco project also includes a
2.4 million tpy bauxite  mine and an
800 000 tpy alumina refinery.

Also in India, it has been reported that
the U.5.5.R. has agreed to provide financial
and technical help to establish a bauxite/
alumina project in Andhra Pradesh State and
will take delivery of 1 million tpy of bauxite
and 200 000 tpy of alumina beginning in
1987.

Aluminum

Elsewhere in Asia, it has been reported
that Malaysia is studying the feasibility of
constructing a new integrated aluminum
complex including a bauxite mine, alumina
refinery and a 110 000 tpy  aluminum
smelter. Meanwhile it is also reported that
both Indonesia and Bahrain were considering
expansions to their smelting capacities.

In Europe, the Spanish Cabinet in 1985
approved plans for the merger of Spain's two
aluminum producers Empresa Nacional del
Aluminio SA (Endasa) and Aluminio de Galicia
S.A. (Alugasa). The merger will permit the
rationalization of existing operations
including the closure of 45 000 tpy of
smelting capacity.

In Norway, several smelter expansions
were announced during 1985 totalling about
125 000 tpy of capacity. These include the
Ardal smelter of Ardal Og Sunndal Verk
(ASV), the Mosjoen smelter of Elkem A/S
and Alcoa, the Lista smelter operated by
Elkem and the Husnes smelter owned by
Alusuisse and Norsk Hydro AS. Also in
Norway, Norsk Hydro, Elkem and ASV held
preliminary talks at the end of the year on
the possible coordination of production,
marketing and an eventual merger of
aluminum operations.

Meanwhile in Italy, the program to
nationalize and upgrade that country's
aluminum industry continued in 1985 although
the date for the closure of the Balzano and
Porto Marghera smelters has been put back
until at least 1987.

Elsewhere in Europe, it was reported
that the China National Nonferrous Metal
Industry Corporation is considering an
investment in Alusuisse's Isal aluminum
smelter in Iceland. This investment would
supposedly go toward a new 42 000 tpy
potline at the site.

PRICES AND STOCKS

Aluminum prices on the LME which were
relatively stable for most of the first half of
1985 at around 50 cents (U.S.) per pound,
fell through the second half to reach 42
cents (U.S.) in November. In December,
there was a modest recovery with prices
rebounding to 50 cents per pound. The
average LME cash settlement price in 1985
was 47 cents, compared to 57 cents in 1984,
The International Primary Aluminum Institute
reported that total inventories of aluminum
(including scrap, primary and secondary
ingot, metal in process and finished mill
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products) stood at 4.025 million t in
November 1985 compared to 4.470 million t in
January.

With the fall of aluminum metal prices
during 1985, alumina prices came under
severe pressure with spot prices as low as
$US 85-90 per t being reported. At such
levels, it is estimated that no refinery in the
world can cover operating costs and in fact
may cover little more than bauxite costs.

Since bauxite levies by producing
nations constitute a large part of bauxite
costs ($13 out $35 for Guinean bauxite) and
due to extremely low alumina prices, it is
reported that aluminum companies were
negotiating with the Governments of Guinea,
Jamaica and Surinam in particular, to reduce
or abolish these tariffs.

At the end of 1985, the International
Bauxite Association recommended new
minimum prices for bauxite and alumina.
These are to be determined by reference to
99.5 per cent purity ingot prices, based 50
per cent on medium to long-term contracts
and 50 per cent on spot prices in Europe
and North America. For bauxite, the price
will be 2.5 to 3.5 per cent of the reference
price while for alumina, it will be 12 to 16
per cent.

USES

Aluminum has various characteristics includ-
ing low density, high strength and corrosion
resistance, which makes it suitable for use
in alloyed and unalloyed forms, in a wide
variety of products. In the building and
construction  industry, major uses for
aluminum include residential siding; window
and door frames; screens; awnings and
canopes; bridge, steel and highway equip-
ment and mobile homes. In the transporta-
tion sector, aluminum is widely used in the
manufacture of buses, trucks, trailers and
semi-trailers and is the principal metal in

aircraft. In this regard, new aluminum-
lithium alloys promise to deliver significant
weight savings over traditional aircraft
alloys. Aluminum is also being increasingly

used in passenger cars as manufacturers
move to reduce the weight of their vehicles.
Since 1974 the amount of aluminum used in a
typical American car has risen from 32 kg to
around 63 kg in 1985.

In the electrical field, aluminum largely
replaced copper in wiring and power trans-
mission, in the 1960s. While aluminum has
maintained the market for power transmission

applications, local restrictions and consumer
resistance have substantially lessened the
demand for aluminum in electrical wiring.
Aluminum has however gained acceptance in
various communications and computer appli-
cations.

The fastest growing market for
aluminum in the 1970s was containers and
packaging, including cans and foil. In
September 1985, the Government of Ontario
unveilled its long awaited soft-drink con-
tainer policy in which the use of aluminum
cans has been approved for use in that
province. However, this introduction will be
delayed until September 1987 so as to pro-
vide steel producers sufficient time to
develop a new lightweight steel can that will
be able to compete with the aluminum
container.

Aluminum is used to produce consumer
goods and is also used in the manufacture of
a wide variety of machinery and equipment,
and in several important applications in the
chemical industry.

Another application for aluminum is the
new aluminum air cell which produces elec-
tricity from the oxidation of aluminum metal.
While this battery is still in the design
stage, it promises to deliver more energy
than conventional batteries.

OUTLOOK

Although no major new uses for aluminum
appear likely to be developed within the
next few years, the recent improvement in
cost competitiveness of the metal should help
to somewhat lessen the impact of competing
materials including plastics, composite
materials and high strength steels. In this
regard, it is expected that aluminum demand
will grow at an average annual rate of
between 1.5 and 2.0 per cent in the next
decade.

While the packaging sector has been one
of the largest growth areas for aluminum in
the last decade, demand for aluminum in this
application, particularly in the United
States, is expected to slow due to increased
recycling of beverage containers, the trend
to reduce aluminum thicknesses, and most
importantly due to the fact that plastics will
continue to make important inroads in this
area.

Although some of the projected growth
for aluminum usage in the automobile
industry has failed to materialize to date,



demand has nonetheless grown with such
recent successful  applications as  the
production of wheels and radiators. This
trend is expected to continue and even
accelerate as innovative applications prove
successful.

The new General Motors Corporation
"Allantes"” model will utilize a number of
large aluminum body panels and power train
parts. The company is also considering the
construction of an all aluminum V-6 engine
while Ford is examining the use of aluminum
drive shafts in some of its pick-up trucks.

While the benefits of increased aluminum
usage in automobiles are fully recognized the
metal has been hampered to some extent by
the lack of suitable fabrication methods.
However, Alcan announced in 1985 that it
had developed an adhesive bonding tech-
nology that will permit the economical, high
volume production of vehicle structures in
sheet aluminum. Meanwhile the Honda Motor
Co. Ltd. announced that it had developed a
new diecasting method to produce compact
cylinders for car engines.

Elsewhere in the transportation sector,
aluminum is expected to make inroads against
other materials, particularly steel. In late-
1985, the Thrall Car Manufacturing Co. and
Alcan Aluminium Corporation in the United
States announced that they had completed
the construction and initial testing of a
high-performance rotary dump aluminum
railcar., Other designs, including an
aluminum discharge hopper car, are also
being developed.

Aluminum prices are expected to recover
in 1986 with the average price for the year
expected to reach 55 cents (U.S.) per
pound. For the rest of the decade it is
expected that aluminum will trade in the
range of 60 to 65 cents (U.S.) (in constant

Aluminum

1985 U.S. cents) assuming that total
aluminum inventories can be kept at a level
of about 3 million t. This will require
additional permanent smelter closures,
particularly  since several new  smelter
projects are scheduled for completion in the
next few years.

With  relatively inexpensive hydro-
electric power, Canada is currently one of
the lowest cost aluminum producing nations
in the world and can cover operating costs
at the low market price levels which were
experienced in 1985. While Canadian labour
costs are somewhat higher than other
competing  nations, the availability  of
additional hydro electric capacity will allow
Canada to significantly increase its share of
world aluminum production, which currently
stands at about 10.5 per cent.

AVERAGE 1985 PRICES

LME u.s.
Month Cash Market

(¢ U.S./pound)
January 48.8 50.1
February 49.8 51.3
March 49.7 51.2
April 50.2 52.0
May 50.1 51.7
June 46.8 47.9
July 45.9 46.9
August 46.2 47.5
September 44.7 46.3
October 44.0 45,7
November 43.1 45.1
December 47.1 50.0
1985 Average 47.9 48.8
1984 Average 56.5 61.1

Source: Metals Week.

6.7



TARIFFS

Most
British - Favoured General
Item No. Preferential Nation General Preferential
(%)
CANADA
32910-1 Bauxite free free free free

35301-1 Aluminum pigs, ingots, blocks,

notch bars, slabs, billets,

blooms and wire bars, per

pound free <3¢ 5¢ freel
35302-1 Aluminum bars, rods, plates,

sheets, strips, circles,

squares, discs and rectangles free 2.2 9 free
35303-1 Aluminum channels, beawms,

tees and other rolled, drawn

or extruded sections and

shapes free 9.1 30 free
35305-1 Aluminum pipes and tubes free 9.1 30 free
92820-1 Aluminum oxide and hydroxide;

artificial corundum (this

tariff includes alumina) free free free free
MFN Reductions under GATT 1985 1986 1987
(effective January 1 of year given) (%)
35301-1 3¢ .1¢ free
35302-1 2.2 2.1 2.1
35303-1 9.1 8.6 8.0
35305-1 9.1 8.6 8.0
92820-1
UNITED STATES (MFN)
417.12  Aluminum compounds:

hydroxide and oxide (alumina) Remains free
601.06 Bauxite Remains free

618.01 Unwrought aluminum in coils, uniform

cross section not greater than

0.375 inch, per pound 2.8 2.7 2.6
618.02 Other unwrought aluminum,

excluding alloys, per pound 0.2¢ 0.1¢ free
618.04  Aluminum silicon, per pound 2.2 2.2 2.1
618.06 Other aluminum alloys, per pound 0.2¢ 0.1¢ free
618.10  Aluminum waste and scrap, per pound 2.0 2.0 2.0
Sources: Customs Tariff 1985, Revenue Canada, Customs & Excise; Tariff Schedules of the

United States Annotated 1985, USITC Publication 1610; U.S. Federal Register Vol. 44,
No. 241.

1 pPending passage by Parliament of the Notice of Ways and Means Motion tabled on
November 12, 1981.
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Aluminum

TABLE 1. CANADA, ALUMINUM PRODUCTION AND TRADE, 1983-85
U
1983 P
(tonnes) {$000) {tonnes) ($000) {tonnes) ($000)
Production 1091 213 .e 1 221 985 . 1 282 316 -
Imports (Jan.-Sept.)
Bauxite ore
Brazil 1 263 507 47,225 1 511 219 59,826 1 022 012 42,696
Guinea 614 095 19,263 154 106 9,172 91 665 7,087
Guyana 337 482 11,574 586 928 20,358 349 096 15,099
Surinam 57 178 7,363 13 197 1,129 4 990 276
United States 24 829 4,499 40 341 6,936 29 897 4,962
Australia 17 923 1,845 74 743 10,001 37 375 4,887
People's Republic of China 14 803 900 56 531 5,610 40 768 3,891
Other countries 93 11 14 477 527 200 44
Total 2 329 910 92,680 2 451 542 113,558 1 575 993 78,941
Alumina
Jamaica 423 782 93,542 549 316 121,313 537 655 115,348
Japan 261 340 57,705 276 696 63,966 213 263 43,857
Australia 256 852 54,308 308 389 71,167 128 795 24,942
West Germany 108 186 29,026 132 408 40,986 160 386 39,254
United States 12 822 6,133 56 288 20,814 50 893 15,625
Other countries 199 135 26 116 4,697 40 033 7,870
Total 1 063 181 240,849 1 349 213 322,942 1 131 025 246,896
Aluminum and aluminum alloy scrap 54 666 53,984 59 249 59,593 40 233 36,152
Aluminum paste and aluminum powder 1 624 5,870 1 848 7,390 989 4,982
Pigs, ingots, shot, slabs, billets,
blooms and extruded wire bars 30 581 55,361 43 633 84,805 46 056 84,719
Castings 729 8,956 991 13,142 1 047 13,247
Forgings 456 7,187 807 13,831 764 13,774
Bars and rods, nes 3 250 10,046 7 402 22,235 4 938 14,677
Plates 6 010 17,906 9 562 33,818 7 418 25,323
Sheet and strip up to .025 inch thick 18 894 54,335 17 918 59,591 18 634 58,076
Sheet and strip over .025 inch up to
.051 inch thick 12 356 37,693 14 083 50,834 12 253 43,268
Sheet and strip over .05l inch up to
+125 inch thick 44 922 100,942 90 388 227,261 53 179 110,901
Sheet over .125 inch thick 27 618 61,141 38 048 103,176 28 552 65,043
Foil or leaf 666 2,248 902 3,518 660 2,561
Converted aluminum foil . 11,169 .. 15,105 .. 12,229
Structural shapes 2 595 9,775 2 907 12,639 3 082 14,124
Pipe and tubing 1 430 6,267 1 564 7,575 1 930 8,494
Wire and cable, not insulated 1 459 4,414 1 576 5,606 1 241 4,089
Aluminum and aluminum alloy
fabricated materials, nes . 56,093 .. 69,049 .- 64,771
Exports
Pigs, ingots, shot slabs, etc.
Western Europe 18 700 32,370 23 380 46,029 11 273 19,301
Middle East 11 515 18,916 4 830 9,895 33 528 53,175
Other Africa 2 028 3,526 500 1,095 3 628 6,311
Other Asia 302 689 466,191 184 091 307,714 217 413 324,095
Oceania 134 176 781 1,079 - -
South America 5 751 9,619 4 316 8,389 3 275 6,047
Central America 3 461 6,422 3 793 7,667 2 731 4,731
United States 581 124 993,205 612 502 1,165,829 513 977 833,439
Total 925 402 1,530,423 834 193 1,547,696 785 825 1,247,099
Castings and forgings
United States 7 141 52,173 8 032 64,944 5 373 48,856
Total 7 696 64,404 8 570 76,072 5 514 55,335
Bars, rods, plates, sheets and circles
United States 38 672 97,816 67 215 194,313 33 019 89,572
Total 45 365 111,132 72 181 208,565 40 825 106,534
Foil or Leaf
United States 1 338 4,495 1 309 5,174 1 082 3,444
Total 1 443 4,895 1 335 5,289 1 102 3,546
Fabricated materials, nes
United States 8 842 27,999 11 098 39,969 7 428 26,978
Total 10 603 33,371 18 055 62,359 9 258 32,808
Ores and concentrates
United States 40 347 17,804 46 505 22,019 37 402 17,913
Total 44 992 20,427 50 641 24,760 40 238 19,833
Scrap
United States 71 925 84,859 97 821 129,565 75 031 82,987
Total 80 911 95,572 105 169 138,561 87 126 97,322
Sources: Statistics Canada; Energy, Mines and Resources Canada.

P Preliminary; - Nil; .. Not available;

nes Not elsewhere specified.
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TABLE 2. CANADA, CONSUMPTION OF ALUMINUM AT FIRST PROCESSING STAGE,
1982-84

1982 1983 1984
(tonnes)
Castings
Sand 1 241 964 1676
Permanent mould 9 541 12 490 12 832
Die and other 19 629 27 511 49 424
Total 30 411 40 965 63 932
Wrought products
Extrusions, including tubing 70 116 86 162 93 730
Sheet, plate, coil and foil 99 633 133 271 155 242
Other wrought products (including
rod, forgings and slugs) 67 638 62 786 72 712
Total 237 387 282 219 321 684
Other uses
Destructive uses (deoxidizer),
non-aluminum base alloys, powder
and paste 5 725 14 396 26 156
Total consumed 273 523 337 580 411 772
Secondary aluminuml 35 938 62 801 47 298
Aluminum shipments .o 43 265 90 623
Metal entering plant On hand December 31
1982 1983 1984 1982 1983 1984
Primary aluminum ingot
and alloys 225 156 324 933 411 774 78 191 79 944 84 744
Secondary aluminum 35 255 44 166 70 862 2 090 3 947 6 742
Scrap originating
outside plant 44 271 79 493 75 562 1 483 2 819 3. 729
Total 304 682 448 592 558 198 81 764 86 710 95 215

1 Secondary metal totals not included in above consumptions.
. Not available.

TABLE 3. ESTIMATED NON-COMMUNIST WORLD PRODUCTION OF ALUMINA

1st Qtr 2nd Qtr 3rd Qtr
1982 1983 1984 1985 1984 1984
(million tonnes)

Europel 4.46 4.35 5.24 1.28 1.22 1.17
Africa 0.58 0.56 0.55 0.16 0.11 0.16
Asia 1.81 1.89 2.12 0.52 0.47 0.54
North America 5.27 5.07 5.75 1.24 1.16 1.11
Latin America 3.48 4.17 4.60 1.17 1.16 1.14
Oceania 6.63 7.31 8.80 2.15 2.09 2.23

Total 22.23 23.35 27.06 6.51 6.21 6.34
of which nonmetallic uses 1.97 2.06 2.31 0.58 0.60 0.55

Source: International Primary Aluminum Institute.
! Excludes Yugoslavia.

6.10



TABLE 4. CANADA, ALUMINUM SMELTER

CAPACITY

TABLE 5.

TION OF BAUXITE, 1982-84

Aluminum

ESTIMATED WORLD PRODUC-

(as of December 31, 1985)

Annual tonnes

Aluminum Company of Canada,

Limited
Quebec
Grande Baje 171 000
Jonquigre 432 000
Isle-Maligne 73 000
Shawinigan 84 000
Beauharnois 47 000
British Columbia
Kitimat 268 000
Total Alcan capacity 1 075 000
Canadian Reynolds Metals
Company, Limited
Quebec
Baie Comeau 272 000
Total Canadian capacity 1 347 000
Source: Compiled from company reports by

Energy, Mines and Resources Canada

Australia
Guinea
Jamaica
Brazil
Surinam
Greece
India
Guyana
France

Other market economy

countries

Total market economy

countries

Central economy
countries!

World total

1982 1983  1984P
(million tonnes)
23.6 29.6 29.3
11.8 13.0 13.0
8.2 7.7 8.7
4.2 5.2 5.2
3.3 3.0 3.4
2.9 2.4 2.3
1.9 1.8 1.9
1.8 1.1 1.7
1.7 1.7 1.5
7.3 3.1 3.9
63.1 68.6 70.9
15.0 15.0 .

78.1 83.7

Source: World Bureau of Metal Statistics.

1 Includes Yugoslavia.
. Not available.

P Preliminary;

TABLE 6. WORLD PRIMARY ALUMINUM PRODUCTION AND CONSUMPTION, 1982-84

Production Consumption
1982 1983 1984 1982 1983 1984
(000 tonnes)
Europe 3 306.7 3 322.3 3 502.2 3 491.1 3 627.8 3 776.0
United States 3 274.0 3 353.2 4 099.0 3 649.5 4 218.9 4 572.8
Canada 1 064.8 1 091.2 1 222.0 273.5 337.6 411.8
Japan 350.7 255.9 286.7 1 639.3 1 800.7 1 743.9
Australia~New Zealand 547.6 695.2 997.7 236.0 285.4 295.4
Asia (excluding Japan and
People's Republic of
China 675.1 725.1 905.5 751.8 949.4 891.2
Africa 501.2 423.9 413.0 171.4 177.6 196.5
America's (excluding United
States and Canada) 801.2 937.3 1 041.7 475.3 531.8 603.8
Subtotal 10 521.3 10 B804.1 12 467.8 10 687.9 11 929.2 12 491.4
Centrally Planned Economies 3 468.8 3 501.4 3 432.6 3 496.2 3 520.7 3 464.2
Total 13 990.1 14 305.5 15 900.4 14 184.1 15 449.9 15 955.%6

Sources: World Bureau of Metal Statistics;

Energy, Mines and Resources Canada.
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Asbestos

G.O.

Shipments of asbestos (chrysotile) in 1985
were lower as a result of relatively weak de-
mand by the construction industry, foreign
exchange shortages in the developing coun-
tries, uncertainties regarding future envi-
ronmental regulations, and adverse publicity
associated with past exposure to asbestos
dust in the workplace. Total shipments in
1985 were 743 678 t valued at $352.3 million
compared to 836 654 t wvalued at $379.3
million in 1984, according to preliminary
figures.

Since 1981, greatly reduced mine
production coupled with high inventories of
more than 150 000 t, have resulted in short-
ened work periods, layoffs, prolonged shut-
downs, and closures. Employment in the
mining sector of this industry has decreased
to about 3,000 from over 8,000 in 1979.
Exports, generally accounting for about 95
per cent of production, amounted to
554 000 t valued at $343 million during the
first 9 months of 1985, compared to 604 000 t
valued at $378 million during the same period
in 1984.

The initial phase of a plan to consoli-
date mining and milling operations was imple~
mented by four companies in the Thetford
Mines-Black Lake region. The resulting part-
nership, with its stated goals of reducing
production costs and improving international
competitiveness, now controls about 50 per
cent of asbestos production in Quebec.

Canada takes the position that with
enforcement of appropriate regulations to
rigourously control exposure to asbestos
dust the risks associated with chrysotile in
mining, milling, product manufacture, trans-
portation and handling can be reduced to
acceptable levels.

CANADIAN DEVELOPMENTS

Companies in the industry continued to
operate at about 50 per cent of overall
capacity with ‘Quebec accounting for 80-85
per cent of total output.

VAGT

The consolidation of operations in the
Thetford Mines-Black Lake region involved
closure in early-November of the Beaver and
National mines with plans to close the King
mine at the end of 1986. The Normandie mill
and National mill were also closed as part of
the plan. The Beaver mine, King mine and
Normandie mill are owned by Asbestos
Corporation Limited (ACL) and the National
mine and mill are owned by Lake Asbestos of
Quebec, Ltd. (LAQ). With the consolida-
tion, annual production from  Asbestos
Corporation Limited (ACL), controlled by
Société nationale de l'amiante (SNA), will be
reduced from 120 000 t to 70 000 t. Lake
Asbestos of Quebec, Ltd. (LAQ), a joint
venture of ASARCO Incorporated and
Campbell Resources Inc., will reduce output
from 180 000 t to 160 000 t. Bell Asbestos
Mines Ltd., also Quebec controlled, will
increase output from 50 000 t to 70 000 t.
The overall effect will be a decrease in
planned output from 350 000 t to 300 000 t.
About 725 employees are being affected.

At  the Jeffrey mine, owned by
J M Asbestos Inc., the present mining plan
assures continued operation until the end of
this decade and future steps will be planned
as needed. Layoffs in 1985 affected about
225 employees.

Following a favourable feasibility study
last year, it is expected that development of
the McDame asbestos deposit in British
Columbia will proceed. A new company,
Cassiar Mining Corporation, resulting from
the re-organization of Brinco Mining Limited,
would phase in production by block caving
of the McDame orebody, replacing open-pit
operations. With no stripping involved,
mining costs are expected to be no higher
than by open-pit methods.

Baie Verte Mines Inc. (BVM) reopened
in mid-February following a one and one-half
month shutdown. Operations then continued
nearly uninterrupted throughout most of
1985,

G.O. Vagt is with the Mineral Policy Sector, Energy,

Mines and Resources, Canada. Telephone (613) 995-9466.



The Asbestos Institute, operating since
mid-1984 from headquarters in Montreal, is
dedicated to promoting the proper use of
asbestos in Canada and throughout the
world. Joint financing is provided by the
Canadian and Quebec governments and the
Canadian asbestos mining industry. Some
recent initiatives of the Institute include
publication of a quarterly bulletin, organi-
zation of an asbestos workshop supported by
the United Steelworkers of America to bring
together representatives of Canadian labour,
and staging the First International
Conference on Asbestos-Cement to be held in
France in April 1986. Also, the Institute
headed a mission to southeast Asia to estab-
lish linkages with asbestos—consuming indus-
tries and government officials. Participation
of partners in other countries is considered
essential for an international perspective on
the proper use of asbestos.

SNA  continued its research and
development on new products and processes
involving chrysotile. Substantial efforts
have been directed toward modifying the
surface characteristics of asbestos, or other
materials, to attenuate physiological
response. Shipments for testing purposes
went to several potential consumers through-
out the world.

Consumption of asbestos in Canada
decreased from 34 483 t in 1982 to 26 813 t
in 1984. The statistics in the table are
reported in three categories to protect
company confidentiality. Currently reported
consumption is less than one-half of
estimated consumption in the late-1970s.

HEALTH AND REGULATIONS

Federal emission regulations pursuant to the
Clean Air Act as defined by Environment
Canada require that the concentration of
asbestos fibres contained in emissions to the
ambient air at a mine or mill from crushing,
drying or milling operations, or from dry
rock storage, shall not exceed 2 fibres per
cubic centimetre (f/cm3).

The Ontario Ministry of Labour filed in

mid-December its "Regulation Respecting
Asbestos on Construction Projects and in
Buildings and Repair Operations". This

regulation will come into effect on March 16,
1986 and culminates a program to establish a
safe, practical construction-related asbestos
regulation under the Ontario Occupational
Health and Safety Act. The law requires all
employers and building owners to maintain
the lowest practical exposure limits at
applicable work sites.

9.2

Levels of asbestos in ambient air are
some thousand fold less than concentrations
in the occupational environment. According
to Health and Welfare Canada, it is likely
that the health risks associated with
exposure to these low levels are minimal.
However, this federal authority states that
concentrations in the vicinity of asbestos-—
emitting industries may be elevated and it is
prudent to limit exposure through reduction
of controllable emissions.

There was misplaced concern about wines
filtered and bottled through asbestos filters
by the Société des Alcools du Quebec. The
controversy ceased when a laboratory analy-
sis commissioned by the Montreal Gazette
concluded there are as many asbestos fibres
in tap water as in the wines tested. The
subject of ingested asbestos was discussed in
1984 by the Royal Commission on Matters of
Health and Safety Arising from the Use of
Asbestos in Ontario (ORCA report). In this
comprehensive three-volume report it was
stated that ingestion is not a health risk and
that concern about asbestos in drinking
water, beverages and food is not justified.

WORLD DEVELOPMENTS AND
INTERNATIONAL REGULATIONS

Based on an estimated 1984 world production
of 4.1 million t of fibre, major producers and
their approximate percentage share of produc-
tion are: U.S.S.R., 56; Canada, 20; and
Republic of South Africa, Zimbabwe and
China, each 4.0. Canada and the U.S.S.R.
provide about 45 per cent and 20 per cent
respectively of world imports of asbestos.
Expansions to production facilities in the
Soviet Union are reportedly to serve domes-
tic needs of industrial and residential
construction.

Considerable effort is being applied to
developing international regulatory instru-
ments on asbestos. Texts of a Draft
Convention and a Draft Recommendation on
asbestos were drawn up on the basis of con-
clusions adopted at the 7lst Session of the
International Labour Conference in June,
1985. Proposals for a final Convention and a
Recommendation will be examined at the
Conference in June 1986.

In the United States the Occupational
Safety and Health Administration (OSHA)
continued its normal rule-making route in
1985 following an earlier court ruling
invalidating the Agency's Emergency
Temporary Standard (ETS) for exposure to
asbestos.




Publication of the final workplace rule is
expected in early-1986 and may specify a
permissible exposure limit in the range of
0.2-0.5 f/ecm3. A second rule for construc-
tion and demolition will be issued at the same
time. The Environmental Protection Agency
(EPA) proposal in 1983 to ban asbestos in
some products immediately and in all pro-
ducts eventually, had not been published by
year-end 1985. Current initiatives are to
combine the ban and phase-out proposals
into a new proposed rule. EPA reissued
guidelines on "Asbestos in Schools"
indicating that removal of asbestos should
now be a last resort measure. Exposure is
considered unlikely as long as asbestos-
containing material remains in good condition
and is not disturbed.

Also in the United States, fifty asbestos
producers and insurance companies reached
an agreement to open claims facilities seeking
to settle related lawsuits brought by indivi-
duals. The goal of this approach is to avoid
costly litigation that has plagued asbestos
for vyears. Estimates indicate about $1 -
billion has been spent on cases in the past
10 years, but only one-third of this amount
has gone to the injured.

In the European Community the EC
Council Directive, approved in 1983 on
Protection in the Workplace (DGV), provides
the basis on which member states are to
adopt compliance laws before January 1,
1987. The control limit for exposure to
asbestos other than crocidolite over an
eight-hour sampling period will be 1 f/em3;
for crocidolite the limit value will be
0.5 f/em3. In the case of mining, the
compliance date is January 1, 1990.

Regarding the EC Council Directive on
Marketing and Use (DGIII), there was agree—
ment prohibiting a limited number of
asbestos-containing products as follows:
toys; materials for spray-on application,
except undercoatings for cars; products
distributed in powder form (spackling
compounds); articles for smokers (filters);
and as requested by the United Kingdom,
certain catalytic heaters. Fibre fixity tests
may be required on some remaining product
categories, although more evaluation is
needed. Prohibitions of many crocidolite-
containing products will apply to products
manufactured after March 21, 1986. How-
ever, member states may exclude from these
prohibitions certain products  including
asbestos-cement pipe, acid and heat resistant
seals, packings and gaskets, and torque
converters.

The U.K. Health & Safety Commission
published the report by Sir Richard Doll and

Asbestos

Professor Julian Peto on the effects of
exposure to asbestos. This report was un-
dertaken particularly with a view to studying
further the epidemiological factors associated
with asbestos as reported by the U.K.
Advisory Committee on Asbestos in 1979
(Simpson Report). Research concentrated on
potential hazards in the workplace, as cur-
rent evidence relating to non-occupational
exposure was considered too unquantifiable
to justify a major review. By using detailed
comparisons of risk, it was demonstrated
that exposure to asbestos in buildings
results in health risks very small compared
with other hazards faced. The report con-
cludes that the risk to non-smokers is rela-
tively small, even after relatively heavy
exposure to asbestos dust. Clearly, the
views expressed may be influential in
determining the nature of final regulatory
approaches taken by numerous countries.

In the Federal Republic of Germany,
the current trend is toward progressive
elimination  of numerous  asbestos-based
products rather than by following a
controlled-use approach. Asbestos—-cement
pipe and certain specialty products may be
exceptions but substitutes for friction
materials are being promoted aggressively.

In France there has been agreement for
some time that it is possible to work safely
with asbestos, provided the strictest of
measures are applied to ensure that
controlled-use prevails.

Sweden gave official notice to the GATT
Committee on Technical Barriers to Trade of
its intent to prohibit sale of newly manufac-
tured cars and motorcycles with asbestos-
containing brake linings. The prohibition
would be effective January 1, 1987 and
would also apply to supplying asbestos-
containing replacement brake linings for
vehicles having passed a type of inspection
for asbestos-free brake linings. Statements
submitted by corporations apparently dis-
agree that eliminating asbestos-containing
brake linings from passenger cars would
significantly reduce exposure. It was
emphasized that abrasion dust produced from
friction linings during vehicle operation
contains practically no asbestos fibres in a
form damaging to health. Thus, no detect-
able health risk from the environment could
arise from this source.

In Denmark, proposed but unconfirmed
new threshhold limit values were to become
effective -in January, 1985. These were as
follows: for asbestos fibres excluding croc-
idolite which is banned, 0.5 flicm?; for

natural mineral fibres including wollastonite,
attapulgite and zeolites, 0.5 flem3; and for
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synthetic mineral fibres including glass,
mineral and slag wool, 1.0 f/cm>.

The World Health Organization completed
a criteria document on asbestos and natural
mineral fibres. These types of documents
are highly regarded for their objectivity and
are particularly relevant to many countries
in the process of establishing regulations for
fibrous minerals.

The Air Management Policy Group of the
Organization for Economic Cooperation and
Development (OECD) continued to review its
policy document on asbestos in the ambient
air.

In Australia, Woodsreef Mines Ltd.
continued efforts toward building a wet-
milling operation to extract asbestos from
tailings. Considerable adverse publicity
continued to be associated with removal and
disposal of asbestos from buildings.

An eight-member Canadian delegation
from the mining industry, the Asbestos
Institute and the Canadian government
visited Indonesia, Singapore, Malaysia and
Thailand in August, 1985. It was obvious
that the importance of asbestos-cement
products for use in housing and water works
projects should not be underestimated.
Clearly, the availability of alternate products
capable of providing equivalent
socio-economic benefits to the populations
was not always apparent. A return mission
to Canada followed in early-December to
study control technologies, regulatory
procedures and the general safe use of
asbestos.

PRICES AND CONSUMPTION

Average unit prices received for asbestos
have remained about the same since the 1980~
81 period, but in fact have declined in real
terms. Weak demand by the construction
sector, along with some emphasis on using
asbestos-free products where possible, have
increased competition for available markets.
An estimated 75 per cent of all demand is
construction product related. Friction
materials account for an estimated 20 per
cent of demand in the industrialized
countries.

Price competition has led to much
discounting as a result of excess supply and
increased competition from Brazil, Zimbabwe
and Greece.

9.4

Alternate Fibres and Materials

The controversy over health and stricter re-
gulations on use have resulted in much pro-
motion of alternate fibres and products.
These have made significant inroads although
the cost/performance ratio may often favor
asbestos.

Following an intensive study on
substitution by the Japanese industry there
are indications that no technically and econ-
omically viable alternatives have been found
for asbestos-cement and friction products.

OUTLOOK

Weak demand and prices along with high in-
ventories are expected to remain near-term
problems, at least. Future requirements for
asbestos will greatly depend on success in
stemming the negative public perception of
asbestos in the industrialized countries and
the emerging concerns in developing
countries.

Canadian mine production during this
decade is forecast to continue at today's de-
pressed level, or even decrease further to
about 700 000 tpy. The partial consolidation
of mining and milling operations in Quebec is
expected to keep production costs down al-
lowing companies to sell more competitively.
Although there are well~established require-
ments for asbestos-cement products in con-
struction and irrigation projects in the dev-
eloping countries, foreign exchange and debt
problems will probably continue to be major
obstacles hindering potential growth.

Coordinated research and development
efforts are striving to improve the perform-
ance, safety and reliability of existing
asbestos products and technologies. The
First International Conference on Asbestos-
Cement will stimulate more awareness of
opportunities in this field.

Also on a positive note, the 'controlled-
use' regulatory approach advocating that
most potential exposure to asbestos can be
controlled is standing up to the scientific
evidence as more detailed studies become
available. Many regulatory authorities view
this approach as being more sensible than
introducing stringent decrees against as-
bestos. There is also increasing concern
over the safety of substitutes as research
continues to demonstrate that most respirable-
size fibrous materials proposed as substitutes
are not biologically inert.




TABLE 1. CANADA, ASBESTOS PRODUCTION AND TRADE, 1983-85

Asbestos

Production (shipments) 1

By type
Crude, groups 1, 2 and other
milled
Group 3, spinning
Group 4, shingle
Group 5, paper
Group 6, stucco
Group 7, refuse
Group 8, sand
Total
By province
Quebec
British Columbia
Newfoundland
Total
Exports
Crude
Japan

United States
United Kingdom
Singapore
Argentina
Belgium~Luxembourg
West Germany
Other

Total

Milled fibre (groups 3, 4 and 5)

West Germany

Japan

United States

France

India

United Kingdom

Mexico

Italy

Australia

Malaysia

Thailand

Spain

Belgium-Luxembourg

Austria

Other countries
Total

Shorts (groups 6, 7, 8 and 9)

United States

Japan

United Kingdom

West Germany

France

Mexico

India

Thailand

Taiwan

South Korea

Belgium-Luxembourg

Venezuela

Argentina

Nigeria

Switzerland

Other countries
Total

Grand total crude, milled
fibres and shorts

1983 1984 1985P
{tonnes) ($000) {tonnes) {$000) (tonnes) {$000)
13 599 17,252 15 502 19,771 . .

271 374 199,019 251 546 180, 383 . .

163 980 89,584 175 455 95,960 .. ..

157 958 49,090 167 429 50,121 .. .

250 593 36,348 226 722 33,040 . .
857 504 391,293 836 654 379,275 743 678 352,275
744 486 321,212 690 678 278,640 601 000 241,054
81 653 53,396 92 123 75,296 93 278 90,779
31 365 16,686 53 853 25,339 49 300 20,442
857 504 391,294 836 654 379,275 743 678 352,275

{(Jan. - Sept.)
772 267 1 442 548 522 164
96 14 164 45 20 17

34 8 53 11 - -

18 19 - - - -
11 14 - - 20 15

- - 17 4 - -

- - 53 62 - -
- - - -~ 19 5
931 323 1 729 670 581 201
23 243 23,865 21 672 21,237 18 403 17,686
30 099 23,511 34 028 25,915 23 668 17,312
33 150 30,254 48 176 45,473 25 714 25,073
29 525 27,588 29 089 24,101 8 368 8,142
27 955 23,324 27 147 23,366 24 605 18,591
20 916 21,266 21 529 21,619 11 537 12,084
12 616 11,526 17 041 16,296 15 502 12,944
14 122 14,325 18 493 18,853 16 683 15,955
8 473 8,740 11 876 12,392 6 170 6,436
13 847 11,649 16 639 14,567 4 266 4,007
14 527 11,796 19 166 13,832 15 269 10,437
2 854 2,632 3 689 3,752 6 113 5,613
9 329 8,690 8 442 8,298 5 616 5,602
12 228 9,772 11 857 10,519 7 280 6,600
131 184 121,553 141 651 129,767 113 268 107,675
384 068 350,491 430 495 389,987 302 462 269,157
149 451 33,279 137 022 31,574 81 184 17,674
59 531 18,114 65 513 19,839 49 978 15,625
12 351 3,606 11 123 3,321 9 419 2,843
17 630 5,736 14 722 4,927 8 431 3,133
8 546 2,129 6 279 1,553 3528 751
6 307 1,525 8 229 2,036 6 693 1,770
15 719 5,549 9 639 3,345 9 215 3,404
9 196 3,474 16 199 1,233 10 217 4,242
11 739 4,693 15 772 6,917 8 485 3,714
12 539 3,416 14 263 3,323 13 559 3,845
5 449 2,123 7 621 3,276 4 636 1,545
2 506 548 4 727 1,091 1 383 327
4 185 1,474 6 773 2,026 1 207 322
6 094 1,934 1618 499 2 073 723
997 262 136 28 329 78
46 772 16,226 43 993 15,429 40 595 13,944
368 912 104,088 363 629 106,417 250 932 73,940
753 911 454,902 795 853 497,074 553 975 343,298




TABLE 1. (cont'd)

1983 1984 (Jan. - Sept.) 1985P
(tonnes) {$000) (tonnes) {$000) (tonnes) ($000)
Manufactured products
Asbestos cloth, dryer felts,
sheets
United States 1,879 1,233 679
United Kingdom 217 462 250
Japan 93 2 70
Other countries 1,085 620 167
Total .- 3,274 . 2,317 1,166
Brake linings and clutch facings
United States 8,069 8,602 7,064
Australia 112 111 54
Hong Kong 108 76 3
West Germany 72 60 17
France 21 - 45
Other countries 99 91 56
Total . 8,481 .. 8,940 7,239
Asbestos and asbestos cement
building materials
United States 10,416 7,555 4,893
United Kingdom 467 363 208
Australia 204 164 129
Singapore 66 129 22
Venezuela - 165 152
Egyptian A.R. 100 23 -
Indonesia 171 57 117
South Africa 10 43 -
Malaysia 364 48 24
Other countries 791 1,651 617
Total s 12,589 . 10,198 6,162
Asbestos basic products, nes
United States 3,731 2,842 1,759
West Germany 117 704 71
Australia 119 16 -
Mexico 18 134 96
Other countries 223 523 759
Total .. 4,208 .. 4,219 2,685
Total exports, asbestos
manufactured .. 28,552 . 25,674 17,252
Imports
Asbestos, unmanufactured 454 483 326 505 302 464
Asbestos, manufactured
Cloth, dryer felts, sheets,
woven or felted 898 1,114 515
Packing 2,803 2,741 2,061
Brake linings 12,020 21,245 16,276
Clutch facings 1,348 2,078 1,586
Asbestos—cement shingles and
siding 55 91 30
Asbestos-cement board and
sheets 670 515 602
Asbestos building materials,
nes 1,025 1,495 915
Asbestos basic preducts, nes 1,590 1,022 991
Total asbestos, manufactured .e 20,409 .o 30,301 22,976
Total asbestos, unmanufactured
and manufactured o 20,892 o 30,806 23,440

Sources: Statistics Canada; Energy, Mines and Resources Canada.
! Value of containers not included.
P Preliminary; - Nil; nes Not elsewhere specified; .. Not available.
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TABLE 2. CANADIAN ASBESTOS PRODUCERS, 1985
Mill Capacity
Producers Mine Location ore/day fibre/year Remarks
(tonnes)
Baie Verte Mines Inc. Baie Verte, Nfld. 6 600 80 000 Open-pit.
Carey Canada Inc. East Broughton, Que. 6 800 210 000 Open-pit. Mainly produces groups 6
and 7. Closure in 1986.
Asbestos Corporation Limited (SNA) Quebec Crown corporation.
Consolidation with Lake Asbestos.
British Canadian mine Black Lake, Que. 12 000 Open-pit.
King-Beaver mine Thetford Mines, Que. 7 000 160 000 Underground. Beaver mine closed.
Normandie mill Black Lake, Que. Mill closed.
*Bell Asbestos Mines, Ltd. Thetford Mines, Que. 2 700 80 000 Underground. (SNA) Quebec Crown
corporation. Consolidation with
Lake Asbestos.
Lake Asbestos of Quebec, Ltd. Black Lake, Que. 9 000 210 000 Open-~pit.
National Mines Division Thetford Mines, Que. 4 000 Mine/mill closed.
J M Asbestos Inc.
Jeffrey mine Asbestos, Que. 15 000 300 000 Open-pit (effective capacity reduced
by one-half).
Cassiar, B.C. 5 000 100 000+ Open-~pit.

Cassiar Mining Corporation

501saqsy



TABLE 3. CANADA, ASBESTOS PRODUC- TABLE 4. WORLD ASBESTOS PRODUC-
TION AND EXPORTS, 1979-85 TION, 1984
Crude Milled Shorts Total Country Tonnes®
(tonnes)
U.S.S.R.€ 2 300 000
Productionl Canada 836 654
Rep. of South Africa 170 000
1979 4 725 649 767 066 1 492 719 Zimbabwe 165 000
1980 - 690 493 632 560 1 323 053 Brazil 160 000
1981 10 567 288 554 547 1 121 845 Italy 140 000
1982 - 394 554 439 695 834 249 China 110 000
1983 - 448 953 408 551 857 504 Greece 45 000
1984 - 394 151 442 503 836 654 United States 57 4221
1985P .. .. .. 743 678 India 25 000
Cyprus 16 000
Exports Korea 15 000
Turkey 4 000
1979 20 719 075 741 947 1 461 042 Swaziland 30 000l
1980 - 653 358 564 379 1 217 737 Mozambique 800
1981 10 519 777 542 402 1 062 189 Yugoslavia 10 400
1982 555 454 440 425 701 880 696 Japan 4 000
1983 931 384 068 368 912 753 911 Taiwan 2 500
1984 1 729 430 495 363 629 795 853 Argentina 1 250
1985 (Jan.- Bulgaria 600
Sept.) 581 302 462 250 932 553 975 Egypt 325
4 093 951
Sources: Statistics Canada; Energy, Mines
and Resources Canada. Sources: United States Bureau of Mines and
Producers' shipments. Energy, Mines and Resources Canada.
P Preliminary; .. Not available; - Nil. 1 Reported figure.

TABLE 5.

CANADIAN ASBESTOS CONSUMPTION

€ Estimated.

1982 19837 1984
(tonnes) (%) (tonnes) (%) (tonnes) (%
Paper; textiles; a/c sheet; 20 092 58 13 128 48 11 792 44
a/c Pipe; insulation; roofing
Flooring products; plastics; 7 467 22 9 246 34 8 898 33
coatings and compounds
Friction products; packing and 6 924 20 4 816 18 6 123 23
gaskets
Total 34 483 100 27 190 100 26 813 100
T Revised.
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THOUSAND TONNES

Asbestos

CANADIAN EXPORTS OF ASBESTOS (ALL GROUPS)
BY COUNTRY OR REGION (1973-1984)
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Barite and Celestite

G.0. VAGT

SUMMARY

Canadian  shipments of Dbarite in 1985
amounted to 69 721 t valued at an estimated
$6.33 million. This compares to 64 197 t
valued at $6.97 million shipped in 1984. The
industry has experienced moderate recovery
since 1982 when shipments dropped substan-
tially following a decline in oil- and gas-well
drilling activity, particularly in western
Canada. Imports of refined barium
carbonate in 1985, one of the most important
barium  chemicals derived from barite,
amounted to an estimated 3 100 t valued at
$1.2 million.

Barite (BaSO4) is a valuable industrial
mineral because of its high specific gravity
(4.5), low abrasiveness, chemical stability
and lack of magnetic and toxic effects. Its
dominant use is as a weighting agent in the
oil- and gas-well drilling muds required to
counteract high pressures confined by the
substrata.

This mineral is found in many countries
of the world and is the raw material from
which nearly all other barium compounds are
derived. The major world producers of
barite  are: China, United  States,
U.S5.S.R., India, Mexico, Morocco, Ireland,
Federal Republic of Germany and Thailand.
In recent years, China has become very
important in world trade and is the leading
exporter of barite to the United States.

CANADIAN DEVELOPMENTS

Barite was produced during 1985 from opera-
tions in British Columbia, Ontario, Nova
Scotia and Newfoundland.

Mountain Minerals Co. Ltd., in eastern
British Columbia, shipped barite from its
Parson mine. All of the crude barite is
shipped to the company's grinding plant at
Lethbridge, Alberta. Magcobar Minerals
Division of Dresser Canada, Inc., continued
seasonal mining and milling at its British

Columbia Fireside deposit near kilometre 588
of the Alaska Highway. The semi-portable
mill is located at Watson Lake, Yukon.
NL Chem Canada, Inc. processed small
quantities of old tailings at the Silver Giant
property near Spillimacheen. At intervals,
Baroid has also processed crude barite at its
grinding plant in Onoway, Alberta.

Extender Minerals of Canada Limited
mines barite near Matachewan, Ontario.
Production of the high-quality dry-ground
product, by open-pit mining, is used for
filler and extender pigments in paints and
plastics.

In Newfoundland, mining by several
companies since 1980 has been intermittent at
Collier Point on the Avalon Peninsula.
There was no recovery of barite at the
Buchans mine in 1985.

In Nova Scotia, Nystone Chemicals Ltd.
produced pharmaceutical-grade barite from
its deposit 2 km northeast of Brookfield.
Novex Mining and Exploration Company Ltd.
ceased operations in mid-1984 after operating
for about one year at its Lake Uist mine, in
Richmond County. The Magcobar Division of
Dresser Canada, Inc. continued to process
barite from several sources at a grinding mill
situated at Walton.

Scotsville  Mineral Resources began
operations in mid-1984 at its Scotsville, Cape
Breton property. Reserves and grades are
reported to be adequate for use by the
drilling market as well as the extender
market requiring barite for plastics, paints,
paper and pharmaceutical products.
Provincial and federal government guarantees
and loans helped establish the project.

CONSUMPTION

In 1984 consumption of barite in Canada was
78 565 t based on estimates. About 90 per
cent was used for well drilling. The balance
of Canada's barite consumption was in the

G.O. Vagt is with the Mineral Policy Sector, Energy,

Mines and Resources, Canada. Telephone (613) 995-9466.
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manufacture of paint and varnish, rubber,
chemicals, brake linings and other
products. Growth in demand is expected in
the automotive primer paint markets and also
in new plastic applications in flooring and
firewall parts.

WORLD DEVELOPMENTS

World production of barite in 1985 was
an estimated 5 652 million t, according to
preliminary estimates by the United States
Bureau of Mines. This compares to 5 727
million t in 1984.

China, firmly established as the world's
leading producer since 1983, accounted for
about 1.0 million t or 17 per cent of world
output in 1984. The United States, by far
the second largest producer, accounted for
0.70 million t in 1984 and also imported
1.6 million t, more than half of which was
sourced from China. Net import reliance, as
a per cent of apparent consumption is now
about 65 per cent.

Minworth Ltd. began surface mining
operations and exploration for barite in the
Clydesdale district of southern Scotland.
This company plans a 30 000 tpy washing
and heavy media separation plant to produce
oil-well drilling grade material.

PRICES

Overcapacity and low ocean-freight rates
continued to depress published prices to less
than $US 50 a t. Low-cost crude barite
exported from China to the United States
played an important role in depressing
western world prices. Prices in the range
of $US 200-400 for barite used in smaller
quantities in chemical and filler/extender
markets remained about the same.

USES

Principal specifications for barite used in
well-drilling usually require a minimum
specific gravity of about 4.2, a particle size
of 90-95 per cent minus 325 mesh, and a
maximum of 250 ppm soluble alkaline earths,
as calcium.

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 characteris-
tics and application properties, and controls
prime pigment settling and viscosity. Speci-
fications for barite wused in the paint

10.2

PRICES

United States prices of barite as reported in

Engineering and Mining Journall, of
December 1985.
$ per short
ton

Unground
Chemical and glass grade:

Hand picked, 95% BaSOy4,

not over 1% Fe 90.00
Magnetic or flotation, 96-98%
BaSO4, not over 0.5% Fe 106.00

Imported drilling mud grade,
specific gravity 4.20 - 4.30,
cif Gulf ports 39.00-44.00

Ground
Water ground, 95% BaSOg4
325 mesh, 50-l1b bags 80.00-165.00

Dry ground, drilling mud grade,
83-93% BaS0Oy4, 3-12% Fe,
specific gravity 4.20-4.30 80.00-115.00

Imported

Specific gravity 4.20-4.30 55.00-75.00

T Published by McGraw-Hill.

industry call for 95 per cent BaSOg, particle
size at least minus 200 mesh, and a high
degree of whiteness or light reflectance.
Final '"wet milled" and "floated" products
result in smooth micro-crystalline surfaces
that prevent agglomeration, thus allowing
easy dispersal in water as well as in oil-
soluble binders. When barite is used in
highly pigmented distemper or latex paints,
a degree of light scattering is attributed to
the barite, thereby allowing it to function as
a pigment.

The glass industry wuses barite to
increase the workability of glass, to act as a
flux, assist decolouration and increase the
brilliance or lustre of the product. Speci-
fications call for a minimum of 96 to 98 per
cent BaSOy4, a particle size range of 40 to
140 mesh and wusually a wmagnetically
separated ore is wused with iron often
reduced to 0.1 per cent. However, pro-
ducers of fine glassware use precipitated
barium carbonate to circumvent impurity
problems often associated with natural
barite.




The specifications for natural barite
used as a filler in rubber goods vary, but
the main factors are whiteness and particle
size range. For general filler and extender
uses most manufacturers want a product that
is virtually all minus 325 mesh. Colour is
important to many users.

OUTLOOK

The demand for barite in 1986 is expected to
increase based on recent strength in oil- and
gas-well drilling activity. In 1985, 11,471
wells or 12.7 million m were drilled in
Canada according to preliminary statistics.
This compares with 9,149 wells drilled or
10.4 million m in 1984. Industry officials are
optimistic about future activity based on
changed regulatory and tax regimes at both
federal and provincial levels of government.
The major uncertainties relate to world oil
prices in the shorter term and good access
to export markets.

With more delineation drilling needed to
confirm reserves offshore, additional supplies
of barite will be required. There is poten-
tial for discovery and development of barite
deposits in  most regions and several
companies are involved at various stages of
property  development from  drilling to
small-scale production. However, sources
from abroad will likely continue to compete
with domestic producers as long as excess
capacity and low ocean-freight rates prevail.

CELESTITE
"SUMMARY

There has been no Canadian production of
celestite  (SrSO4), the main source of
strontium, since Kaiser Celestite Mining
Limited, a subsidiary of Kaiser Aluminum &
Chemical Canada Investment Limited, closed
its mining operation at Loch Lomond, Nova
Scotia and its strontium products plant at
Point Edward, Nova Scotia, in 1976. In 1984
the provincial government opened the
property to bids and it was confirmed in
July 1985 that Timminco Limited was the new
owner of the McCrae deposit. Exploration
work is planned next year to define the
limits of the deposit. Timminco is the only

Barite and Celestite

producer of strontium in North America and
currently purchases concentrate from the
United States and Europe.

NORTH AMERICAN SCENE

North  American consumers continue to
depend totally on imports of strontium
minerals. The strontium mining industry in

the United States has been dormant since
1959 and Mexico and West Germany are the
major suppliers of celestite and strontium
compounds to the U.S. market.

Consumption of strontium compounds in
the United States in 1985 was an estimated
4 354 t. From a 1979 base, demand for
strontium in the United States is expected to
increase at an annual rate of about 1.2 per
cent through 1990, according to the United
States Bureau of Mines.

USES

Celestite is used to produce commercial
strontium compounds, principally strontium
carbonate and strontium nitrate. In the
sulphate form it is wused for purifying
electrolytic zinc. Strontium carbonate is
primarily used in glass faceplates for colour
television picture tubes where it improves
the absorption of X-rays emitted by the high
voltage tubes. Other uses include pyro-
technics and signals, and ferrite ceramic
permanent magnets used in small electric
motors.

PRICES

United States prices of celestite according to
Chemical Marketing Reporter, December 30,
1985

$ per short
ton
Strontium carbonate
glass grade, bags,
truckload, works $ 715.00
$ per 100
pounds
Strontium nitrate,
bags, carlot, works $ 51.50
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TARIFFS

Most
British Favoured General
Item No. Preferential Nation General Preferential
(%)
CANADA
49205-1 Drilling mud and additives free free free free
68300-1 Barytes free 10 25 free
92818-1 Barium oxide, hydroxide 3.8 3.8 25 5
peroxide
92842-1 Barium carbonate 10 13.1 25 8.5
93207-5 Lithopone free 11.0 25 free
MFN REDUCTIONS UNDER GATT 1985 1986 1987
(effective January 1 of year given) [€3)
92818-1 3.8 1.9 free
92842-1 13.1 12.8  12.5
93207-5 11.0 10.8 10.5
UNITED STATES (MFN)
Barium carbonate:
472.02 Natural, crude (witherite) free
472.06  Precipitated 0.4¢ per pound
Barium sulfate:
472.10 Natural, crude (barytes) $1.27 per ton
472.12 Natural, ground (barytes) $3.25 per ton
472.14 Precipitated (blanc fixe) 0.2¢ per pound
473.72  Lithopone 2.3%
473.74  Lithopone 4.2%
1985 1986 1987
(%)
472.04 Barium carbonate, natural
ground (witherite) 4.7 4.4 4.2
Sources: The Customs Tariff, 1985, Revenue Canada, Customs and Excise. Tariff Schedules

of the United States Annotated 1985,
No. 241.
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Barite and Celestite

TABLE 1. CANADA, BARITE PRODUCTION AND TRADE, 1983-85 AND CONSUMPTION, 1982-84

1983 1984 1985P
{tonnes) ($000) (tonnes) ($000) (tonnes) ($000)
Production (mine shipments) 45 465 4,869 64 197 6,974 69 721 6,335
(Jan.-Sept.)
Imports
United States 4 602 697 6 483 645 5 185 569
Ireland 24 690 900 - - 8 011 381
Netherlands 655 204 610 167 435 151
Morocco - 10 593 890 11 020 808
Other 5 1 - - 34 13
Total 29 952 1,802 17 686 1,702 24 685 1,922
Exports
United States 795 155 1 247 314 948 322
Total 795 155 1 247 314 948 322
1982 1983 1984P
Consumptionl
Well drillinge 20 000 60 000 71 000
Paint and varnish 1 737 1 484 1 451
Other2 2 794 4 200 6 114
Totale T 25 417 65 684 78 565

Sources: Energy, Mines and Resources Canada; Statistics Canada.

1 Available data reported by consumers with estimates by Energy, Mines and Resources Canada.
Does not include inventory adjustments. Other includes bearings and brake linings,
chemicals, floor covering, adhesives, explosives, asbestos products, etc.

P Preliminary; € Estimated; - Nil.

TABLE 2. CANADA, BARITE PRODUCTION
TRADE AND CONSUMPTION, 1970, 1975,

AND 1980-85
Pro- Consump-
ductionl Imports Exports _ tione
(%) (tonnes)

1970 1,388,125 6 827 90 305 50 106
1975 2,305,819 4 479 45 606 40 229

1980 4,380,000 45 157 645 138 829
1981 5,124,000 16 278 405 94 027
1982 2,359,000 23 457 482 25 477
1983 4,869,000 29 952 795 65 684

1984 6,974,000 17 686 1 247 78 565pP
1985p 6,335,000

1985P
(9 months) 24 685 948
Sources: Energy, Mines and Resources

Canada; Statistics Canada.
Mine shipments.
P Preliminary; € Estimated; .. Not available.



Bentonite

DANIEL J.

Bentonite is a «clay of varied chemical
composition consisting primarily of the
mineral montmorillonite a member of the
smectite group of clay minerals. "Smectite",
as a group name, replaces confusing
terminology that includes "montmorillonite" as
both mineral species and group names.

Bentonite may originate from smectitic
clays formed from volcanic ash, tuff or
zlass, other igneous rocks, or from rocks of
sedimentary or uncertain origin. The
deposits occur in relatively flat-lying beds of
various chemical compositions and impurities;
the latter consisting of quartz, chlorite,
biotite, feldspar, pyroxenes, zircon and
various other minerals. Natural clay may be
creamy white, grey, blue, green or brown;
and, in places, beds of 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.

Montmorillonite is a hydrated aluminum
silicate  with  weakly-attached cations of
sodium and calcium which impart different
properties to bentonite depending on amounts

and proportions present. One method of
classifying bentonite is based on its swelling
capacity when wet. With sodium as the

dominant or abundant exchangeable ion,
swelling of about 10 times the original dry
volume will occur, and when added to water,
gel-like masses result. Sodium bentonite
also possesses a high dry-bonding strength,
especially at high temperatures, a feature
important in the pelletizing of iron ores and
in the manufacture of some ceramic products.

Montmorillonite clays have 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

SHAW

leaching or, as the process is generally
termed, activation.

Another clay, T"fuller's earth", also
contains mainly smectic-group clay minerals
and is very similar to non-swelling
bentonite. These clays are non-plastic,
usually high in magnesia and have natural
bleaching and absorbent properties allowing
their use for decolourizing and purifying.

Known Canadian bentonite occurrences
are confined to Cretaceous and Tertiary
rocks at many localities in Manitoba,
Saskatchewan, Alberta and British
Columbia. Although clay beds occur in
rocks older than Cretaceous in Canada, none
of these has been identified as bentonite.

CANADIAN INDUSTRY AND
DEVELOPMENTS

Three companies presently mine and process
bentonite in Canada. For confidentiality
reasons, statistics on production and exports
are not available for publication.

Pembina Mountain Clays Incorporated
mines non-swelling bentonite from the Upper
Cretaceous Vermillion River Formation, 30 km
northwest of Morden, Manitoba, which is
130 km 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 company's
activation plant at Winnipeg, where it is
leached, washed, filtered, dried, pulverized
and bagged. The main wuse 1is for
decolourizing and purifying mineral and
vegetable oils, animal fats and tallows.
Highly sorptive properties also make this
bentonite suitable for pet litters and floor
sweeping compounds. Control of Pembina
was acquired in 1979 by Filtrol Corporation
who, in turn, was acquired in 1982 by
Kaiser Aluminum & Chemical Corporation.

In Saskatchewan, Avonlea Mineral
Industries Ltd. operates a bentonite
processing plant in Wilcox, approximately
30 km south of Reygina. Raw material is

Daniel J. Shaw is with the Mineral Policy Sector, Energy,

Mines and Resources, Canada. Telephone (613) 995-9466.
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transported a distance of approximately
20 ki to the 60 000 tpy plant. Major uses
of the final product are for well-drilling
muds by the oil industry, as a binder in
foundry sands, for civil engineering
applications such as reservoir sealing, and
for pelletizing animal feeds. In June, 1981
Noranda Mmines Limited acquired 34.5 per
cent (controlling) equity interest in Avonlea,
however this was sold in 1985 and the
company is now privately owned.

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, 14 km south of
Rosalind, the site of the company's
processing plant. The 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
the plant for drying, pulverizing and
bagging. This bentonite, of intermediate
swelling quality, may be used as a foundry
clay, as a sealer for farm reservoirs, as
feed pelletizing material, as a drilling-mud
additive, as an additive to water for fire
fighting and as a soil stabilizer.

USES, CONSUMPTION AND TRADE

Bentonite, in addition to having many uses
by itself, is used as a minor constituent to
impart favourable characteristics to many
products.

Select swelling bentonite has found
widespread use as a binder in the pelletizing
of iron ore concentrates. Currently 55 per
cent of the reported total consumption of
bentonite in Canada was wused for this
purpose. About 8 kg is used in every tonne
of concentrate to provide pellets 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.

Special muds used in oil and gas well
drilling contain about 10 per cent swellinyg
bentonite, which is used principally to
prevent the loss of drilling fluid into
permeable zones by forming a mud cake on
the wall of the drill hole. Of equal

importance, swelling bentonite acts as a
suspension agent to carry drill cuttings in
water-based muds to the surface. Synthetic
bentonite (sodium-exchanged calcium
bentonites) may also be wused in special

11.2

muds, depending  upon the cost and
availability of natural swelling bentonites.
As can be seen in Table 1, bentonite use in
well drilling has more than doubled in the
last two years and currently represents
about 19 per cent of Canadian consumption.

Swelling bentonite serves as a binder in
moulding sands wused in iron and steel
foundries. This application accounts for
approximately 23 per cent of total Canadian
bentonite consumption.

Swelling bentonite is also used as a
binder in stock feeds. Small quantities are
used as a plasticizer in abrasive and ceramic
mixes and as a filler in paints, paper,
rubber, pesticides, cosmetics, medicinal
products, and cleaning and polishing
compounds. Engineering applications are:
in grout for sealing subsurface
water-bearing zones, dams and reservoirs;
as additives to cements, mortars and
concretes to suppress bleeding of the mixing
water; as a compacting agent for gravels and
soils; and as a ground stabilizing medium for
excavations when used in a bentonite-water
suspension. Bentonite slurry is also
effective in fighting forest fires.

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

Activated bentonite is used in
decolourizing mineral and vegetable oils,
animal fats, waxes, beverages and syrups.
It is also wused in some countries as a
catalyst in the refining of fluid hydro-
carbons. Quantities of activated clays and
fuller's earth are imported mainly from the
United States. Some activated bentonite
from Manitoba is exported to the United
States.

Bentonite consumption in Canada had
increased substantially in the 1970s, largely
because of increased consumption as a binder
in iron concentrate pelletizing. However,
the first half of the 1980s has witnessed a
rapid decline in bentonite consumption, to
levels of about one half the former peak
achieved in 1977, as the Canadian iron ore
industry suffered from reduced demand.
Consumption of bentonite in the oil and gas
industry is subject to considerable
fluctuation that is not necessarily directly
related to the footage drilled. Factors such
as age and degree of compaction of the rock
formations encountered as well as the
severity of subsurface geopressures and




temperatures that vary from region to region
are also important determinants. Neverthe-
less, consumption from this use has more
than doubled in the last decade and current-
ly accounts for 19 per cent of Canadian
consumption.

Bentonite production in the United
States was 3.2 million t in 1984. While this
represents an increase of 21 per cent over
1983 production of 2.6 million t, it is
approximately 25 per cent below 1980 produc-—
tion of 3.8 million t. Deposits from Wyoming
and Montana account for more than 80 per
cent of total United States production. In
Wyoming, where the Cretaceous Fort Benton
Formation is located, lie the world's most
outstanding swelling bentonite occurrences
and the specifications and standards used in
industry are based on these high-quality
clays. Although there are numerous
occurrences of bentonite in many countries,
it is mined in only a few. Canada is by far
the main importer from the United States,
which also ships some bentonite to numerous
countries throughout the world. It is
interesting to note that the distribution of
United States consumption contrasts signifi-
cantly with that of Canada. Estimates of
bentonite uses in the United States reveals
drilling mud accounts for 40 per cent of
market demand, foundry sand bond accounts
for 20 per cent, while iron ore pelletizing
accounts for no more than 10 per cent.

Bentonite

A variety of fuller's earth, mainly
comprising attapulgite, a lath-shaped clay
mineral, was produced primarily in Florida
and Georgia. Additional types of fuller's
earth, mainly comprising montmorillonite,
were produced in seven other states.

OUTLOOK

Demand for pelletizing grade bentonite is
expected to be flat beyond 1985. Over the
first half of this decade Canadian iron ore
producers closed two pelletizing operations
and it is expected that existing capacity is
sufficient to meet demand for the rest of the
decade. Transportation costs to distant
pelletizing plants often add considerably to
the cost of natural swelling Wyoming
bentonite. For this reason, Quebec-based
iron ore producers have imported increasing-
ly from offshore sources, primarily Greece.
In recent years, more attention has been
directed toward the use of soda-activated
bentonites.

Demand for well-drilling grade bentonite
has been very volatile in the past, however
it is expected that most of the increase in
North  American  bentonite consumption,
forecast between 2 and 4 per cent to 1990,
will come from this use.
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TARIFFS

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

CANADA
29500-1 Clays, not further

manufactured than ground free free free free
93803-2 Activated clay 10 13.1 25 8.5
20600-1 Fuller's earth, in bulk free free free -
MFN Reductions under GATT 1985 1986 1987
(effective January 1 of year given) (%)
93803-2 Activated clay 13.1 12.8 12.5

UNITED STATES (MFN)

521.61
521.51

521.54

521.87

Bentonite

Fuller's earth - not
beneficiated

Fuller's earth, bulk

Clays, artificially
activated etc.

(cents per long ton)

40 40
25 25
50 50

40

25
50

(cents per lb + % ad valorem)

Sources: The Customs Tariff, 1985,
the United States Annotated (1985),

No. 241.
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TABLE 1. CANADA, BENTONITE IMPORTS 1981-19851 AND CONSUMPTION, 1981-1984
1981 1982 1983 1984 19851
(tonnes) ($000) (tonnes) ($000) (tonnes) ($000) (tonnes) ($000) (tonnes) ($000)
Imports
Bentonite
United States 208 884 7,756 160 050 7,991 109 720 5,213 243 746 10,050 182 683 9,522
Greece 102 580 5,536 77 981 4,320 77 472 4,318 93 194 5,226 41 151 2,366
West Germany - - - - 36 14 91 29 176 85
Greenland - - - - - - 23 2 72 13
Total 311 464 13,292 238 031 12,311 187 228 9,545 1337 054 15,307 224 082 11,987
Activated clays and earths
United States 13 110 7,529 10 700 7,259 9 319 7,691 10 270 8,244 7 894 8,416
France 1 150 1,073 2 500 2,325 2 574 2,306 2 398 2,062 374 324
West Germany 162 153 168 129 256 248 1 1 34 83
Greece 172 - 1 1 - - - - - -
Italy - - - - 21 33 - - - -
Guyana - - - - 14 17 - - - -
United Kingdom - - - - 19 7 - - 51 55
Mexico - - = = - - - - - -
Total 14 422 8,755 13 369 9,714 12 203 10,304 12 669 10,307 9 599 9,984
Fuller's earth
United States 784 56 1 081 75 536 75 4 152 525 3 865 460
Con:’.uu:lpticm2 (available data) 1981 1982 1983 1984
(tonnes)
Pelletizing iron ore 209 763 120 538 112 181 138 328
Foundries 37 862 29 042 46 173 58 513
Well drilling 35 224 21 860 34 917 46 472
Fertilizer stock and poultry feed 72 158 221 2 420
Refractory brick, mixes 1 655 928 1 058 1 025
Other products3 1 783 2 541 2 879 3 285
Total 286 359 175 067 197 429 250 043
Sources: Energy, Mines and Resources Canada; Statistics Canada.
1 Figures for 1985 include first 9 months only. 2 Does not include activated clays and earths or fuller's earth. 3 Rubber

products, ceramic products, heavy clay products, paint and varnish, chemicals, paper products and other miscellaneous

minor uses.
- Nil,

anuoluag



TABLE 2. CANADA, BENTONITE IMPORTS!
AND CONSUMPTIONZ2, 1970, and 1975-85

Con-~
Imports sumption
(tonnes) ($) (tonnes)
1970 351 066 5,590,000 285 671
1975 287 886 9,388,000 286 109
1976 367 162 10,244,000 335 553
1977 481 213 13,757,000 346 698
1978 367 931 14,893,000 264 894
1979 655 043 29,571,000 345 083
1980 490 714 27,982,000 248 585
1981 326 456 22,088,000 286 359
1982 252 481 22,100,000 182 462
1983 199 967 19,924,000 204 761
1984 353 875 26,139,000 250 043
19853 237 546 22,431,000 ..
Sources: Energy, Mines and Resources

Canada; Statistics Canada.

1 Includes bentonite, fuller's earth and
activated clays and earths. 2 Includes only
bentonite and fuller's earth. 3 First 9
months of 1985 only.

. Not available.

PRICES

United States bentonite prices according to
Chemical Marketing Reporter, September 23,
1985

Bentonite, domestic, bulk,
carlots, fob mines
West Coast, per short ton 43.50




Cadmium

M.J.

Cadmium metal is recovered principally as a
byproduct of zinc smelting and refining. In
1984 zinc metal production in the non-
socialist world was at an all-time high sur-
passing the previous high reached in 1979.
Similarly cadmium metal production in 1984
exceeded the previous high attained in 1979.

Cadmium is a relatively rare element in
the earth's crust, occurring most commonly
as the sulphides greenockite and hawleyite
which are found associated with zinc sul-
phide ores, particularly sphalerite. There
are no ores specifically mined for cadmium.
Reserves at any time are a function of zinc
reserves.

Smelter residues from which cadmium is
extracted may be stockpiled in times of low
demand with the result that refined cadmium
production is not always directly related to
production of the principal metals. During
the past six years, cadmium production in
Canada has varied from 2.1 to 2.6 kg of
cadmium to each tonne (t) of zinc metal
produced.

Cadmium metal is produced in varying
shapes and degrees of purity for wvarious
uses. The most common forms are balls,
sticks, slabs, ingots, rods and sponge.

Cadmium is toxic, and care must be
taken during production and use, of cadmium
and its compounds, to ensure that exposure
to fumes, dusts and effluents is minimized.

Canada is the non-socialist world's third
largest producer of cadmium metal, after
Japan and the United States. The next
three largest producers were Belgium, the
Federal Republic of Germany and Australia.
Production of cadmium in the non-socialist
world, as reported by the World Bureau of
Metal Statistics, increased in 1984 to 15 123 t
from 13 589 t in 1983. While data is not yet
avajlable, 1985 non-socialist world production
is estimated to be about the same as that of
1984 and Canadian production is estimated at
1 700 t.

GAUVIN

Consumption of refined cadmium in
Canada, as reported by consumers to
Statistics Canada, dropped to 28 810 kg in
1984 from the 32 885 kg reported in 1983.
However, consumption, as measured by
producers shipments to domestic consumers
in 1985 is estimated at 76 000 kg compared
with 78 000 kg in 1984 which was a2 14 per
cent decrease from that reported for 1983.

USES

Cadmium is a soft, ductile, silver-white
electropositive metal with a valence of two.
It is used mainly for coating iron and steel
products to protect them against oxidation.
Cadmium coatings may be applied by
electroplating, mechanical plating or vacuum
and ion deposition. The high ductility of
cadmium is an advantage where the plated
parts are to be formed. The good soldering
characteristics of cadmium plate is an
advantage in electrical applications. A
cadmium  coating, like a zinc coating,
protects metals that are 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, can be applied
more uniformly in recesses of intricately
shaped parts, has a more aesthetic appear-
ance and gives pgreater protection with the
same thickness of plating than with zinc
plating.  Cadmium coatings are particularly
useful in the electrical, electronic,
automotive and aerospace industries.

The second largest use, according to
the Statistics Canada survey, is in the manu-
facture of pigments and chemicals. Cadmium
sulphides are used for yellow to orange
colours and cadmium sulphoselenides for
pink, red and maroon. Cadmium-containing
pigments demonstrate good reflectance, heat
stability and colour intensity. Cadmium com-
pounds are wused as stabilizers in the
production of  plastics, and cadmium
phosphors are used for picture tubes in
television sets.

M.J. Gauvin is with the Mineral Policy Sector, Energy,

Mines and Resources, Canada. Telephone (613) 995-9466.
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Cadmium-bearing rechargeable alkaline
batteries - such as nickel-cadmium,
silver-cadmium and mercury-cadmium - have
the advantage of long life, maximum current
delivery with a low voltage drop, small size,
excellent performance under a wide
temperature range, and a low rate of
self-discharge. They find wide wuse in
aircraft, satellites, missiles, calculators, and
a broad assortment of portable tools and
appliances.

Other uses of cadmium are for catalysts
in the production of primary alcohols and
esters; low-melting point alloys used in fire
detection; bearing alloys, brazing alloys and
solders; and copper hardeners for railway
catenary and trolley wires.

PRICES

North American prices, which are quoted on
a delivered basis, are best represented by
the "U.S. Producer" quotations published in
Metals Week - European prices by the
"European sticks, free market price" quoted
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by Metal Bulletin. All quoted prices are for
cadmium having a minimum purity of 99.95
per cent.

Published U.S. producer prices were
$1.25 a pound at the beginning of 1984, rose
to a high of $2.25 during the April to June
period and dropped to $1.40 a pound in
December. This price was maintained during
the first six months of 1985, but dropped to
$1.00 a pound in August and remained at
this level for the balance of the year.

OUTLOOK

In the long-term, cadmium supply will
continue to be dependent on trends
established by the zinc industry. As the
level of metal production is determined by
the amount of zinc metal production, periods
of oversupply will develop. It is expected
that greater usage in its traditional markets,
particularly that of rechargeable
nickel-cadmium batteries, and possible new
uses would gradually absorb the excess

supply.



Cadmium

TARIFFS
Most
British Favoured General
Item No. Preferential Nation General Preferential
%

CANADA
32900-1 Cadmium in ores and concentrates free free free free
35102-1 Cadmium metal, not including

alloys, in lumps, powders,

ingots, or blocks free free 25 free
UNITED STATES
601.66 Cadmium in ores and concentrates free
632.14 Cadmium metal, unwrought, waste free

and scrap
632.86 Cadmium alloys, unwrought 9

containing by weight 96%
or more but less than 99%
of silicon

1985 1986 1987
(%)

632.88 Cadmium alloys, unwrought,

other 6.4 5.9 5.5
633.00 Cadmium metal, wrought 6.4 5.9 5.5
EUROPEAN ECONOMIC COMMUNITY (MFN)
Base Concession
1985 Rate Rate
(%)
26.01 Cadmium in ores and concentrates free free free
81.04 Cadmium metal, unwrought, waste
and scrap 4 4 4
Cadmium metal, other 6 6 6
JAPAN (MFN)
Base Concession
1985 Rate Rate
(%)
26.01 Cadmium in ores and concentrates free free free
81.04 Cadmium metal:
Unwrought 5.1 10 5.1
Waste and scrap 4.8 10 4.8
Powders and flakes 5.8 10 5.8
Cadmium metal, other 6.5 15 6.5
Sources: The Customs Tariff, January, 1985. Revenue Canada, Customs & Excise; Tariff

Schedules of the United States Annotated 1985, USITC Publication 1610; U.S. Federal Register,
Vol. 44, No. 241; Official Journal of the European Communities, L 320, Vol. 27; 1985;
Customs Tariff Schedules of Japan, 1985.
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TABLE 1. CANADIAN PRIMARY CADMIUM STATISTICS, 1982-85

Jan.-Sept.
1982 1983 1984p 1985¢€
(tonnes)
Mine productionl 886 1 107 1 605 1 683
Metal production 1 162 1 296 1 768 1276
Metal capacity 1 80U 1 800 1 800 1 800
Metal shipments:
Domestic 85 91 78 57
Exports 731 1 365 1 369 1077
Sources: Statistics Canada; Energy, Mines and Resources Canada.
P Preliminary; © Estimated; 1 All forms.
TABLE 2. CANADA, CADMIUM METAL CAPACITY, 1985
Annual
Company and Location _ Capacity
(tonnes)
Cominco Ltd.
Trail, British Columbia 640
Canadian Electrolytic Zinc
Limited
Valleyfield, Quebec 550
Kidd Creek Mines Ltd.
Timmins, Ontario 450
Hudson Bay Mining and Smelting
Co., Limited
Flin Flon, Manitoba 160
Total Canada 1 800
Sources: Mining & Mineral Processing Operations in Canada, 1983. Energy, Mines and

Resources, Canada.
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TABLE 3. CANADA, CADMIUM PRODUCTION AND EXPORTS 1983-85 AND CONSUMPTION 1982-84

1983 ___ 1984P 1985P
(kilograms) ($) (kilograms) (%) (kilograms) ($)
Production
All forms!
Ontario 793 000 2,432,000 929 606 4,489,997 872 829 3,169,242
British Columbia 138 000 423,000 114 420 552, 649 240 045 871,603
Manitoba 102 000 311,000 149 132 720,308 161 316 585,738
Quebec 85 000 262,000 89 932 434,372 116 346 422,452
New Brunswick 55 000 169,000 89 519 432,377 73 254 265,985
Saskatchewan 13 000 38,000 16 925 81,747 7 680 27,886
Northwest Territories 3 Quo 10,000 213 956 1,033,407 208 861 758,374
Newfoundland 2 000 6,000 - - - -
Yukon 2 000 6,000 1 796 8,674 2 580 9,368
Total 1 193 000 3,657,000 1 605 286 7,753,531 1 682 911 6,110,648
Refined?2
Exports (Jan.-Sept.)
United States 776 432 2,978,000 824 666 3,458,000 626 346 2,069,000
United Kingdom 495 481 1,078,000 511 340 1,754,000 340 085 860,000
Netherlands 87 996 128,000 28 060 85,000 110 962 348,000
Others 5 202 48,000 5 356 64,000 35 17,000
Total 1 365 111 4,232,000 1 369 422 5,361,000 1 077 428 3,294,000
1982 1983 1984p
(kilograms)
Consumption
Cadmium metal3
Plating 15 846Y 15 641 13 327
Solders 247 1438 226
Other uses4 17 7257 17 096 15 257
Total 33 818 32 885 28 810

[ A1

Sources: Statistics Canada; Energy, Mines and Resources 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. ¢ Mainly
chemicals, pigments and alloys other than solder.

P Preliminary; - Nil; .. Not available; ¥ Revised.
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TABLE 4. CANADA, CADMIUM PRODUCTION, EXPORTS AND DOMESTIC SHIPMENTS,
1970, 1975 AND 1980-85

Production Exports Producers'

All Cadmium Domestic

Formsl Refined? Metal Shipments

(kilograms)

1970 1 954 055 836 745 702 630 157 307
1975 1 191 674 1 142 508 637 197 98 820
1980 1 033 000 1 302 955 1 095 825 88 232
1981 833 788 1 293 265 1 452 904 131 175
1982 886 055 1 162 390 769 530 84 910
1983 1 107 000 1 296 000 1 365 111 91 000
1984 1 605 300 1 768 000 1 369 422 78 000
19853 1 683 900 1 276 000 1 077 428 57 000

Sources: Statistics Canada; Energy, Mines and Resources 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 For
period January-September.

TABLE 5. CADMIUM METAL PRICES, 1984 AND 1985

Average Monthly Prices

Metals Week Metal Bulletin
U.S. New York European Sticks

Month Producer Dealer free market Cominco

1984 (3US/1b) ($US/1b ($Cdn/lb)
January 1.25 0.910 0.86-0.90 1.25
February 1.25 1.056 1.05-1.13 1.25
March 1.50 1.320 1.45-1.56 1.67
April 2.25 1.705 1.68-1.74 1.75
May 2.25 1.687 1.61-1.67 2.13
June 2.25 1.543 1.51-1.60 2.25
July 1.82 1.326 1.25-1.35 2.25
August 1.55 1.285 1.27-1.33 1.78
September 1.55 1.324 1.29-1.34 1.75
October 1.55 1.204 1.18-1.23 1.75
November 1.44 1.160 1.15-1.20 1.75
December 1.40 1.134 1.13-1.20 1.75

Average 1.67 1.305 1.29-1.35 1.78

1985
January 1.40 1.179 1.19-1.24 1.75
February 1.40 1.168 1.12-1.17 1.75
March 1.40 1.053 0.90-0.98 1.75
April 1.40 1.001 0.92-0.98 1.75
May 1.40 0.917 0.84-0.90 1.75
June 1.40 0.821 0.73-0.79 1.75
July 1.10 0.838 0.76-0.82 1.25
August 1.00 0.864 0.83-0.88 1.25
September 1.00 0.808 0.81-0.86 1.25
October 1.00 0.806 0.82-0.86 1.25
November 1.00 0.777 0.77-0.82 1.25
December 1.00 0.797 0.77-0.81 1.25

Average 0.21 0.919 0.87-0.93 1.50

Sources: Metals Week, Cominco Ltd., Metal Bulletin.
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TABLE 6. WESTERN WORLD CADMIUM METAL PRODUCTION, 1981-85

Cadmium

(Jan.-June)

Continent and Country 1981 1982 1983 1984 1985P
(tonnes)

Europe
Austria 55 49 46 48 24
Belgium 1176 1 001 1 217 1 450 659
Finland 621 566 616 614 307
France 6064 580 447 447 196
Germany, F.R. 1 192 1 030 1 094 1 111 520
Italy 489 475 386 515 400
Netherlands 5138 497 513 636 305
Norway 117 102 117 152 69
Spain 303 286 278 290 148
United Kingdom 278 354 340 390 177
Yugoslavia 208 174 43 48 24

Africa
Algeria 30 30 30 24 12
Namibia - 110 51 41 -
Zaire 230 281 308 300 156

Asia
India 113 131 131 143 91
Japan 1 977 2 021 2 215 2 400 1 228
Republic of Korea 300 320 460 460 228
Turkey 10 10 10 12 6

America
Canada 1 293 1 162 1 296 1 774 904
Mexico 633 674 847 894 457
Peru 312 425 443 n.a. -
United States 1 871 1 351 1 382 2 066 934
Other America 28 94 210 249 118
Australia 1 031 1 010 1 104 1 061 447
Western World 13 449 12 733 13 589 15 123 7 416

Sources: World Metal Statistics, August 1985.

P Preliminary; - Nil; n.a. Not available.

Energy Mines and Resources

Canada.
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Calcium

G. BOKOVAY

With sustained growth of the major economies
in the western world during 1984 and 1985,
demand for calcium metal is reported to have
been strong and increasing. While calcium
metal has a variety of uses, metallurgical
applications, particularly within the iron and
steel industry, are expected to offer the
best growth opportunities for the metal in
the next decade.

Calcium is a light element (specific
gravity of 1.55) with a low tensile strength
(48 MPa) and a melting point of 839° C. It
is the fifth most abundant element and third
most abundant metal in the earth's crust,
occurring in limestones, gypsum, fluorite
and apatite, and in solution in sea water.
This element is essential to all plant and
animal life. Calcium metal is highly reactive
and therefore does not occur in nature in
the pure state. The metal is soft, ductile
and easily shaped. Metallic calcium is used
as a reducing agent and as an alloying
element with other metals.

Metallic calcium can be produced either
by electrolysis or by the aluminothermic
reduction of lime. The latter method is used
exclusively by the four producers in the
non-communist world.

CANADIAN DEVELOPMENTS

Since Timminco Limited is the only producer
in Canada, data on Canadian production and
trade are no longer published for reasons of
confidentiality. This company produces a
number of metals and alloys at its
metallurgical plant at Haley, near Renfrew,
Ontario. To make calcium, high-purity
quicklime (Ca0O) and commercially pure
aluminum are briquetted, and the briguettes
are charged into horizontal retorts. Under
vacuum, the aluminum reduces the quicklime
so that calcium is liberated as a vapour
which crystallizes in a water-cooled
condenser section of the retort at about
700°C. The crystallized product, known as
"crowns", is about 98 per cent Ca. Higher
purities are obtained by subseqguent refining
operations.

G. Bokovay is with the Mineral Policy Sector,

Timminco markets four calcium
products. There is a commercial grade,
which is 98.0 per cent minimum calcium with
maximum contents of 0.5 per cent aluminum
and 1.5 per cent magnesium. The battery
grade is 98.5 per cent minimum calcium with
maximum contents of 0.45 per cent aluminum,
0.5 per cent magnesium and 0.015 per cent
nitrogen. The redistilled grade is 99.4 per
cent minimum calcium with maximum contents
of 0.01 per cent aluminum, 0.5 per cent
magnesium, 0.006 per cent nitrogen, 0.005
per cent iron, 0.005 per cent manganese,
0.0006 per cent chromium, 0.001 per cent
combined chromium/copper/nickel and 0.003
per cent silicon. Finally, there is a 75/25
calcium alloy nominally 75 per cent calcium
(ranging from 72 to 78.5 per cent) with 0.5
to 1.5 per cent magnesium and the balance,
nominally 25 per cent, aluminum.

WORLD DEVELOPMENTS

According to the U.S. Bureau of Mines, total
world production of calcium metal in 1983 was
estimated at about 1 800 t. The largest
producers are thought to include Canada,
the People's Republic of China, France, the
U.S.S.R., Japan and the United States.

The sole U.S. producer is Pfizer Inc.
which operates a calcium metal plant at
Canaan, Connecticut. According to the
U.S. Bureau of Mines, Pfizer accounts for
about 50 per cent of western world
production or about 680 tpy.

The remaining major non-socialist
producer, in addition to Canada, is the
Bozel Electrométallurgie subsidiary of

Aluminium Pechiney in France. The company
has reported that the capacity of the Bozel
plant has been expanded to about 1 000 tpy
and that this will increase to 2 000 tpy in
1986. Pechiney also reports that this
expansion will incorporate a new low cost
production process that will also improve
product quality.

For 1983, the U.S. Bureau of Mines
reported that U.S. imports for calcium metal
totalled 113 t of which 81 t originated in the

Energy, Mines and Resources Canada. Telephone (613) 995-9466. 15.1



People's Republic of China (PRC) while 25 t
came from Canada. In 1984, U.S. imports
were reported at 111 t of which 97 t came
from the PRC.

PRICES

The United States producer list price for
calcium metal crowns was raised to $US 3.76
per 1b. from $3.25 per lb. effective
January 1, 1985. On Nov. 1, 1985 prices
were increased to $US 3.92 per pound.
These prices apply to minimum shipments of
20,000 lbs.

Meanwhile, the U.S. producer list price
for calcium-silicon alloy (28-32 per cent Ca,
62-67 per cent Si, maximum 0.3 per cent Fe)
remained steady throughout 1984 and 1985 at
72 cents (U.S.) per lb. This price applies
to minimum shipments of 4,000 lbs. '

USES

Calcium's powerful reducing properties make
it valuable in the manufacture of many of the
less common metals such as columbium,
tantalum, chromium, plutonium, titanium,
thorium, tungsten, uranium, yttrium,
vanadium and zirconium. In nonferrous
metallurgy, its uses are in debismuthizing
lead; as an allbying additive to harden lead
plate storage battery grids in the
"maintenance free" battery; and as an

alloying element with magnesium and
aluminum. Calcium metal, calcium compounds
and ferrosilicon alloys containing calcium are
widely used in ferrous metallurgy to control
grain size, inhibit carbide formation, improve
ductility and reduce internal flaws in
castings. In addition, some calcium metal is
used as a reducing agent in manufacturing
rare earth magnetic alloys, in the
preparation of Vitamin B, and in a number
of chemicals. The U.S. Bureau of Mines
reports that calcium metal also has certain
nuclear applications.

OUTLOOK

Demand for calcium metal is expected to
remain strong particularly from the iron and
steel industry where it is used as a
desulphurizing and deoxidizing agent.
Although the same vresults in the steel
making process can be achieved in other
ways, calcium has proved to be an efficient
and cost effective agent in these
applications.

While the production of maintenance-free
lead-calcium alloy batteries has gained wide
acceptability in North America, penetration
in other markets is expected to be fairly
slow. As such, calcium consumption in this
application is expected to grow at about 2
per cent per annum in the next decade.

TARIFFS
Most
British Favoured General
Item No. Preferential Nation General Preferential
(%)
CANADA
92805-1 Calcium Metal 10.7 25 7
MFN Reductions under GATT 1985 1986 1987
(effective January 1 of year given) (%)
92805-1 10.7 9.9 9.2
UNITED STATES (MFN)
632-16  Calcium, unwrought, waste and 4.1 3.6 3.0
scrap
633-00 Calcium, wrought 6.4 5.9 5.5

Sources: The Customs Tariff, 1985, Revenue Canada Customs and Excise; Tariff Schedules of
the United States Annotated (1985), USITC Publication 1610; U.S. Federal Register Vol. 44,

No. 241.
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Cement

D.H. STONEHOUSE

SUMMARY 1985

During 1985 both residential and non-
residential construction in Canada continued
an upward trend begun in the latter part of
1984. Demand for cement followed a similar
trend and consumption, in the range of 7
million t, was its highest since 1981. Total
cement shipments increased to over 9.5
million t as exports to the United States of
both cement and clinker rose by nearly 23
and 17 per cent respectively. The Canadian
cement industry showed the third best
performance relative to 1984 of all industry
sectors, behind gold and coal mines.

Although business investment is being
encouraged, no major contracts in the mega-
project range have been awarded. Except
for projects in British Columbia triggered by
Expo 86, the increased construction activity
during 1985 was confined to eastern
Canada. Canadian cement production capa-
city was not changed during 1985 and
remained at 16.54 million tpy. Plant closures
for extended periods were again common
during 1985.

Exports of Canadian cement and clinker
are mainly to the United States, in particular
to the states of New York, Vermont,
Michigan and Minnesota. An  economic
recovery, begun in late-1982 in the United
States, created strong demand for many
construction materials. Canadian cement
production efficiencies and the strong
American dollar combine to make Canadian
cement and clinker competitive in bordering
states, quite different than being imported
as a supplement to United States produc-

tion. Imports from Mexico, Spain and
Venezuela have added to the concerns of the
United States cement producers. Protec-

tionist measures have been considered. Of
particular concern to Canadian exporters is
the Buy America provision within the United
States Surface Transportation Assistance
Act, 1982 (STAA). STAA provides substan-
tial funding for highway and bridge projects
in the United States, representing about

6 per cent of total United States cement
consumption. Through 1983 and early-1984,
Canadian exporters were effectively excluded
from supplying these projects by Buy
America restrictions on foreign cement.
Congress lifted these restrictions in March,
1984 and Canadian cement now enjoys full
access to STAA-funded projects. The
United States cement industry reaction to
lowering domestic production in favour of
imports has led to the formation of an
American Cement Trade Alliance (ACTA) to
lobby against dumped or subsidized
product. The United States Commerce
Department has undertaken to conduct a
"Competitive Assessment Study" of the
cement industry in that country.

Major Canadian cement producers
strengthened their United States position
during the 1980s with acquisitions ranging
from cement storage and distribution facili-
ties and «clinker grinding plants to full
clinker producing and grinding capacity. In
1985, Lafarge Corporation, which wholly
owns both Canada Cement Lafarge Ltd. in
Canada and General Portland Inc. in the
United States, announced its decision to
close General Portland's Florida plants and to
make up the lost production with imports
from Mexico. The Florida plants account for
19 per cent of General Portland's capacity of
6 million t. The company 1is planning to
accommodate further imports into Texas and
on both the east and west coasts.

Between 1980 and 1984 St. Lawrence
Cement Inc. spent some $180-million on
capital investment about $100-million of which
was to acquire cement production and
terminal facilities in northeastern United
States. In 1985, the company announced the
planned acquisition of the Hagerstown,
Maryland cement plant, along with a distri-
bution terminal at the port of Baltimore,
from Lone Star Industries Inc. of Greenwich,
Connecticut for $US 65 million. During the
year St. Lawrence also acquired Custom
Concrete Ltd. of Toronto, with six ready-
mix plants and three aggregate quarries.

D.H. Stonehouse is with the Mineral Policy Sector,
Energy, Mines and Resources Canada. Telephone (613) 995-9466. 16.1



Lake Ontario Cement Limited, the only
Canadian controlled public cement company,
continued its policy of integration through
its Building Products Group during 1985 with
the acquisition of three ready-mix operations
- Hoffman (North) Concrete of North Bay,
Bertrand Concrete of Ottawa and Maitland
Redi-Mix Concrete Products Limited.

CANADIAN DEVELOPMENTS

The Canadian cement industry is strongly
regionalized on the basis of market avail-
ability. Capacity is concentrated near growth
areas and, fortunately for some, these areas
are convenient to foreign market access as
well. Some plants were located to take
advantage of existing United States markets
and to be in a position to utilize waterborne,
high-bulk transportation facilities.

St. Lawrence Cement's acquisition of
Lone Star's Hagerstown, Maryland plant is a
continuation of the company's expansion
policy. In 1984, the company purchased the
Catskill, New York plant of Lone Star for
$US 30 million and earlier had purchased a
terminal operation at Wilmington, Massachu-
setts to improve service to the Boston area
and had added to its terminal facility at
Oswego, New York. St. Lawrence now has
about 1.1 million t of capacity in the United
States and continues to ship into the north-
eastern region from its Canadian plants.

With the acquisition of General Portland
Inc. of Dallas, Texas in 1982, Canada
Cement Lafarge Ltd. became the largest
cement producer in North America with an
annual capacity of 11.663 million t. Early in
1983 a corporate reorganization established
Dallas-based  Lafarge  Corporation which
wholly-owns both Canada Cement Lafarge
Ltd. and General Portland Inc. The move
was designed to give the corporation access
to the United States money market and to
maintain the overall 52 per cent control of
both companies by Lafarge Coppge of Paris,
France.

St. Marys Cement Company has two
United  States  affiliates - St. Marys
Wyandotte Cement Inc. and St. Marys
Wisconsin Cement Inc. The former operates
a 300 000 tpy grinding plant near Detroit,
the latter a 150 000 tpy grinding plant in
Milwaukee and distribution terminals in Green
Bay, Wisconsin and Waukegan, Illinois.

A typical feature of the Canadian cement

industry 1is its diversification and vertical
integration into related construction and
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construction materials fields. Many cement
manufacturers also supply ready-mix
concrete, stone, aggregates and concrete
products such as slabs, bricks and pre-
stressed concrete units.

Lake Ontaric Cement Limited, for
example, is well integrated into the concrete
products field. In 1984 it brought three
companies into its corporate structure: Soil
Protection Systems Inc. of Milton, Ontario;
Euclid Chemical Canada Inc. of Markham,
Ontario; and United Aggregates Ltd. of
Brampton, Ontario. The company also began
a $1.5 million expansion program at its
Vibrapipe Ltée operation in Quebec. With
the 1985 acquisitions the company now has
two cement subsidiary operations in the
United States, five operations in its Pipe
Group, six in its Building Products Group
and two operations attached to the corporate
offices.

Cement manufacture is energy-
intensive. It is obvious that research
should be concentrated in this area, and
specifically within the pyroprocessing sector
where over 80 per cent of the energy is
consumed. Raw material grinding and finish
grinding are Dbeing studied to determine
optimum particle size for energy consumed.
Energy conservation programs adopted by
the Canadian cement industry more than
reached the goal of a 9 to 12 per cent reduc
tion in energy consumption per unit of pro-
duction, based on 1974 calculations. In 1984
the Canadian cement industry on average
consumed 4,931 megajoules a tonne of pro-
duction of which 4,347 megajoules was
derived from fossil fuels.

The fuel mix has changed quite
dramatically from that in 1974 when natural
gas, petroleum products and coal/coke
accounted for 49.5, 39.7 and 10.8 per cent
respectively. In 1985, in the same order,
the respective percentages were 37.8, 6.9
and 55.4. The dry process now accounts
for over 70 per cent of Canadian portland
cement capacity. In 1984 dry process plants
accounted for 81 per cent of total Canadian
cement production.

Energy conservation demonstration
projects have been funded through the
Conservation and Non-Petroleum Sector of
Energy, Mines and Resources. The industry
is represented on the Industrial Minerals
Task Force on Energy Conservation and
continues to play an active role in this
voluntary organization. Through the Canada
Centre for Mineral and Energy Technology, a



branch of Energy, Mines and Resources and
through the Building Research Division of
the National Research Council a continuing
program of concrete research is managed.
Concrete research has generally been con-
fined to strength determination, durability,
placement and curing. Recently much
research has been done on the use of super-
plasticizers, a group of admixtures described
chemically as naphthalene or melanine sul-
phonate polymers, which have been found to
provide greater workability over short time
spans or to provide high strength by
permitting lower water-cement ratios.

Energy, Mines and Resources research
on the use of blast furnace slag from the
steel industry to manufacture a slag cement
will be applied by Reiss Lime Company of
Canada, Limited. The company will produce
200 000 tpy of slag cement at Spragg,
Ontario, using granulated slag from The
Algoma Steel Corporation, Limited, Sault Ste.
Marie plant. Principal use for the cement
will be in mine backfill.

Two major research projects currently
sponsored through CANMET deal with the
use of fly ash in concrete and with the alkali
reactivity of certain concrete aggregates.

Research in the private sector s
conducted on behalf of all cement producers
by the Portland Cement Association (PCA), a
non-profit research group sponsored by the
cement industry. Individual producers
generally have research facilities varying in
size from a customer service unit to a large
laboratory, mandated, as in the case of
Canada Cement Lafarge's new Montreal-based
facility, "to develop new manufacturing pro-
cesses and improve cement and concrete pro-
ducts tailored to the Canadian and United
States markets.”

The three plants in the Atlantic
region constitute just over 5 per cent of
total clinker producing capacity. All three
obtain raw materials at or near the plant
site.  North Star Cement Limited is under-
going extensive renovation at its Corner
Brook, Newfoundland plant to improve fuel
efficiency. Canada Cement Lafarge's plants
at Brookfield, Nova Scotia and at Havelock,
New Brunswick were closed for periods in
1985 despite regional consumption being
increased over 1984 levels of just over
400 000 t.

In the Quebec region the five
clinker-producing plants have 25 per cent of
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the Canadian total in an area that has 26.1
per cent of Canadian population and which,
in 1984, consumed about 1.6 million t of
portland cement or 25 per cent of total
consumption. At its St. Constant plant,
south of Montreal, CCL has experimented
with the use of waste tires and rubber as an
alternate fuel, as part of a program admin-
istered by the federal departments of
Environment and Energy, Mines and
Resources.

Miron Inc. investigated the wuse of
methane gas from a garbage disposal project
on its property with the goal of eventually
securing as much as 40 per cent of its fuel
requirements from this source. The plant's
boiler room was operated in 1983 on methane
gas. Input garbage has the energy potential
to operate the company's two kilns. Miron is
actively investigating new plant sites south
of Montreal as time runs out for their
quarry-cement plant operation in the heart
of Montreal. St. Lawrence Cement Inc. also
continued its energy-saving programs during
1985 but concentrated its expenditures on
expanding further into the United States
market through plant and distribution
acquisitions. Ciment Quebec Inc. began full
operation of its new suspension-preheater-
precalciner system in 1983, adding about
735 000 tpy to capacity.

Portland cement consumption increased in
the Ontario region where 40 per cent of the
nation's clinker-producing capacity is
concentrated. Canada Cement Lafarge Ltd.
has brought into production about 3 million t
of new cement capacity over the past seven
years and currently over half of its oper-
ating kilns are less than 10 years old. The
limestone for CCL's Bath, Ontario plant is
quarried on-site while silica is supplied from
Potsdam sandstone at Pittsburgh about 65 km
east of Bath and iron oxide is purchased
from Hamilton. Gypsum is from Nova Scotia.
The Woodstock plant has experimented with
the use of selected, processed garbage as
fuel. The plant obtains limestone on site,
silica from Indusmin Limited, iron oxide from
Stelco Inc. and gypsum from southern
Ontario mines.

At Picton, Lake Ontario Cement Limited
operates one of the largest cement plants in
North America. The four-kiln plant supplies
cement and clinker to its United States
subsidiaries - Rochester Portland Cement
Corp. in New York state and Aetna Cement
Corporation in Michigan - and cement to its
Ontario markets.
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For its Mississauga plant, St. Lawrence
Cement Inc. obtains limestone from Odgen
Point, 160 km east of Toronto on the shore
of Lake Ontario and gypsum is purchased
from Nova Scotia or from southern Ontario
mines.

The Bowmanville plant of St. Marys
Cement Limited was expanded in 1973 with
the addition of a second kiln. With the
acquisition of Wyandotte Cement Inc., the
company began shipments of clinker through
a newly constructed lakefront loading facility
at Bowmanville. The original plant at St.
Marys, constructed in 1912 to serve the
Toronto area, has been expanded and
modernized over the years, most recently
with the installation of a 680 000 tpy kiln
and four-stage suspension preheater.

Federal White Cement's plant at
Woodstock, can produce up to 100 000 tpy of
white cement.

Two companies, Canada Cement Lafarge
Ltd. and Genstar Cement Corporation operate
a total of five clinker producing plants in
the Prairie region and three in the Pacific
region along with two clinker grinding
plants. This Western region has 30 per cent
of clinker producing capacity, including the
recently completed expansion at Genstar's
Edmonton, Alberta plant. Consumption of
portland cement in the western provinces
accounted for 33 per cent of Canadian total.
Recent expansions at Edmonton and at
Exshaw increased capacity by about 1.3
million tpy through 1981.

Genstar Cement Corporation continued
to increase the productive capacity at its
Cadomin limestone property which supplies
the Edmonton plant through a 4 500 t unit
train and materials handling system. A lime-
stone quarry at Mafeking, Manitoba, near
the Manitoba-Saskatchewan border, supplies
limestone to Genstar's Regina plant, while
the Winnipeg plant is supplied from Steep
Rock, Manitoba.

CCL's Winnipeg plant obtains limestone
from the company's quarry at Steep Rock on
Lake Manitoba, gypsum from Westroc Indus-
tries Limited at Amaranth, silica from
Beausejour and clay adjacent to the plant
site at Fort Whyte. Raw material for the
Exshaw plant is mainly from the plant site
but for gypsum from Westroc and iron oxide
from Cominco Ltd. Limestone from Texada
Island supplies the company's Vancouver
plant at Richmond. Their Kamloops plant is

supplied from resources close to the plant
site.
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WORLD DEVELOPMENTS

Cement markets are regional and centred in
developing urban areas where construction
activity is concentrated, or in areas where
mining or heavy engineering construction
projects are being carried out. The normal
market area of a given cement-producing
plant depends on the amount of transporta-
tion 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.

Because raw  materials for cement
manufacture are generally widespread, 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 surplus cement production
in order to operate facilities economically.
The strong American dollar vis-a-vis
European and other currencies has been the
principal reason for a major increase in
imports of cement and clinker to the United
States from as far as Spain and Venezuela.
A current glut of shipping bottoms has had
an influence on this situation as well.

Cembureau, The European Cement Associ-
ation, has published Cement Standards of
the World - Portland Cement and its
Derivatives, in which standards are com-~
pared. Cembureau's World Cement Directory
lists production capacities by country and by
company.

USES

Portland cement is produced by burning,
usually in a rotary kiln, an accurately
proportioned, finely ground mixture of lime-
stone, silica, alumina and iron oxide. The
three basic types of portland cement, Normal
Portland, High~Early~Strength Portland, and
Sulphate-Resisting Portland, are produced
by most Canadian cement manufacturers.

Cement has little use alone but, when
combined with water, sand, gravel, crushed
stone or other aggregates in proper propor—-
tions acts as a binder, cementing the mater-
ials together as concrete. Concrete has
become a widely used and readily adaptable
building material which can be poured on
site in large engineering projects, or used in
the form of delicate precast panels or heavy,

prestressed columns and beams in building
construction.



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, the burning
conditions and of the use of additives in the
clinker-grinding procedure, finished cements
displaying various desirable properties can
be produced.

Moderate Portland Cement and Low-
Heat-of-Hydration Portland Cement, designed
for use in concrete to be poured in large
masses, such as in dam construction, are
manufactured by several companies in
Canada. Masonry cement (generic name)
includes such proprietary names as Mortar
Cement, Mortar Mix (unsanded), Mason's
Cement, Brick Cement and Masonry Cement.
The latter product produced by portland
cement manufacturers, is a mixture of port-
land cement, finely ground high-calcium
limestone (35 to 65 per cent 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.

Portland cement used in Canada should
conform to the specifications of CAN
3-A5-M83, published by the Canadian
Standards Association (CSA). This standard
covers the five main types of portland
cement. Masonry cement produced in Canada
should conform to the CAN 3-A8-MB3.
Blended hydraulic cements are covered by
CAN 3-A362-M83. The cement types manu-
factured in Canada, but not covered by the
CSA standards, generally meet the appro-
priate specifications of the American Society
for Testing and Materials (ASTM).

OUTLOOK

Canada's economic recovery has
uncommonly far behind recovery in the
United States since 1982. The construction
industry in the United States became very
active following the 1980-81 recession and
demand for the materials of construction

lagged

presented opportunities for Canadian
producer-exporters of cement, clinker,
gypsum and gypsum wallboard. Canadian

business investment remained low and con-
struction expenditures, particularly in
engineering projects actually decreased.
Housing starts dropped to 125,860 in 1982,
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rebounded to 162,645 in 1983, dropped again
in 1984 to 134,900 and will be in the range
of 150,000 in 1985. Residential, commercial
and institutional building construction have
been more active, accounting for steady but
slow increases in the building construction
sector as a whole. A few indicators provide
a positive outlook for the building construc-
tion sector: housing starts are increasing,
inflation is relatively low, and the unem-
ployment rate is falling. However, direct
spending on construction could be tempered
by increased taxes on building materials and
by government spending cuts. On a
regional basis the construction outlook is
fairly good in eastern Canada but less
encouraging in the western region where the
effects of depressed world oil prices will
likely mean less investment.

The Canadian Construction Association
is predicting increases in the non-residential
contract  construction industry constant
dollar expenditures of 4.5 per cent through
1986 to 1995 based upon the influences of
the Western Accord and the May 1985 bud-
get. The construction industry as a whole
has expressed concern that Canada's large
infrastructure network needs attention,
leading to major renovation and upkeep pro-
jects similar to those begun on the United
States highway system. Such a program
would permit the construction industry and
that portion of the mining industry which
depends on it to plan five to ten vyears
ahead with obvious benefits in efficiency,
rather than to invest with short-term
survival as the main incentive.

The cement industry in Canada is
capable of meeting immediate demands and is
also capable of expansion to meet even
greater demand from domestic and foreign
markets should opportunities be presented.
The pattern of consumption of portland
cement established during 1983-84 will likely
persist for a few years or until the
development of mega projects once again
alters the current demand for cement.

Conservation of energy and raw
materials within the cement industry is of
worldwide concern and provides a theme
around which major developments in the
industry have taken place. Of particular
note is the emphasis on blended cements and
the utilization of slag, ash and other
byproducts. Even greater additions to
production capacities than those witnessed
during the past few years will be needed to
meet demand in many developing countries.
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TARIFFS

Most
British Favoured General
Item No. Preferential Nation General Preferential
(cents per hundred pounds)

CANADA
29000-1 Portland and other hydraulic

cement, nop; cement clinker free free 6 free
29005-1 White, nonstaining Portland

cement 3.8 3.8 8 2.3
MFN Reductions under GATT 1985 1986 1987
(effective January 1 of year given) (cents per hundred pounds)
29005-1 3.8 3.7 3.7

UNITED STATES (MFN)

511.11 White, nonstaining Portland cement
per 100 pounds including weight

of container 1¢
511.14 Other cement and cement clinker free
511.21 Hydraulic cement concrete free

1985 1986 1987
(% ad valorem)

511.25 Other concrete mixed,
per cubic yard 5.6 5.2 4.9

Sources: The Customs Tariff, 1985, Revenue Canada, Customs and Excise; Tariff Schedules
of the United States Annotated 1985, USITC Publication 1610; U.S. Federal Register Vol. 44,
No. 241.
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TABLE 1. CANADA, CEMENT PRODUCTION AND TRADE, 1983-85
3 84 985P
{tonnes) (3000) {tonnes) (3000) {tonnes) {3000)
Productionl
By province
Ontario 2 901 000 203,242 3 654 153 256,084 3 870 500 292,225
Quebec 2 171 0vo 127,567 2 728 097 171,651 3 053 000 196,200
Alberta 1 190 000 126,860 989 619 120,071 1 006 600 118,779
British Columbia 763 000 66,282 939 354 69,939 990 239 77,239
Manitoba 290 000 31,983 335 988 34,192 311 250 33,148
Saskatchewan 184 000 21,154 . 18,852 .- 16,729
Nova Scotia .. 10,014 . 24,252 .o 22,094
New Brunswick . 8,965 . 14,567 .. 15,134
Newfoundland . 10,034 .e 7,675 . 8,462
Total 7 871 000 606,101 9 240 257 717,282 9 771 764 780,050
By type
Portland 7 615 000 .. e . . .
Masonry 256 000 .. . .o . ..
1 Total 7 871 000 606,101 9 240 257 717,282 3 771 764 780,050
l (Jan.-Sept.)
Exports
Portland cement
United States 1 451 232 69,435 2 104 171 104,895 1 843 620 94,829
Cameroon - - 3 740 330 1 016 87
! Algeria 19 076 1,112 1 510 290 5 166 360
| Other countries 42 254 2,021 3 961 397 1177 107
| Total 1512 562 72,5638 2 113 382 105,912 1 850 979 96,385
|
§ Cement and concrete basic products
i United States .- 44,443 .. 57,972 . 40,677
! Other countries .. 1,935 . 1,714 .. 262
: Total B 46,378 .- 59,686 . 40,939
i Imports
Portland cement, standard
United States 212 505 16,119 208 122 16,735 167 892 12,547
Other countries 170 14 757 66 383 44
Total 212 675 16,132 208 879 16,801 168 275 12,591
White cement
United States 1 457 240 2 201 245 1 035 129
Japan 1 167 187 1 013 184 484 81
Other countries 249 31 915 118 1 470 145
Total 2 873 458 4 129 547 2 989 355
Aluminous cement
United States 3 338 1,173 6 200 2,055 3 705 1,420
Other countries - - - - - -
Total 3338 1,173 6 200 2,055 3 705 1,420
Cement, nes
United States 19 069 2,776 16 414 2,337 25 056 2,360
United Kingdom 32 11 370 81 2 903 612
Japan 200 33 80 11 366 54
West Germany 7 1 29 7 55 14
Italy 13 3 13 3 19 5
France - - - 530 31
South Africa 5 9 - - - -
Other countries 4 1 - - 1
Total 19 330 2,835 16 906 2,438 28 931 3,077
Total cement imports 238 216 20,598 236 114 21,841
Retractory cement and mortars
United States . 13,374 . 16,497 .. 13,368
France . 9 . 174 . 452
West Germany - 239 . 153 . 128
United Kingdom ‘e 111 78 . 10
Yugoslavia . 14 . 74 . 37
Other countries .- 709 . 35 . 49
Total . 14,456 . 17,011 . 14,044
Cement and concrete basic products,
United States .. 3,969 .o 3,914 . 2,905
France .. 1 . 28 . 6
West Germany .. - .. 26 . 143
United Kingdom . 1 . 17 .o 66
Belgium-Luxembourg . - .. 14 . -
Other countries . 30 . 1 o 40
Total . 4,001 .. 4,000 . 3,210
Cement clinker
Spain - - - 38 562 1,132
Belgium-Luxembourg - - - - 24 503 791
Venezuela - - - - 31 876 1,052
United States 53 2 119 4 - -
Total 53 2 119 4 94 941 2,975

Sources: Statistics Canada; Energy, Mines and Resources Canada.
Producers' shipments plus quantities used by producers. 2 Includes small amounts of other cement.
P Preliminary; .. Not available; - Nil; nes Not elsewhere specified.
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TABLE 2. CEMENT PLANTS,

APPROXIMATE ANNUAL GRINDING CAPACITY, END OF 1985

Wet, Fuel
Dry, (Coal No.
Pre- 0il of Grinding Clinker
Company Plant heater Gas) Kilns Capacity Capacity
(000 tpy)
Atlantic
Canada Cement Lafarge Ltd. Brookfield, N.S. D c,0 2 485 458
Havelock, N.B. b Cc,0 2 315 300
North Star Cement Limited Corner Brook, Nfld. Dx (o] 1 250 120
Atlantic Region Total 5 1 050 878
Quebec
Canada Cement Lafarge Ltd. St. Constant D 0,G 2 955 902
Ciment Quebec Inc. St. Basile W,Dec O 3 575 1 106
Miron Inc. Montreal D 0,G 2 1 0600 840
St. Lawrence Cement Inc. Beauport W C,0 2 550 598
(Independent Cement Inc.) Joliette D c,0 4 1 000 976
Quebec Region Total 13 4 080 4 422
Ontario
Canada Cement Lafarge Ltd. Woodstock w C,G 2 535 505
Bath Dx 0,G 1 1 000 943
Federal White Cement Woodstock D 0] 1 100 100
Lake Ontario Cement Limited Picton D,Dx C,G 4 744 1 419
St. Lawrence Cement Inc. Clarkson W,Dc¢ C,0,G 3 2 400 1 700
St. Marys Cement Limited Bowmanville W C 2 790 600
St. Marys W,Dx O,G 3 800 990
Ontario Region Total 16 6 270 6 257
Prairies
Canada Cement Lafarge Ltd. Fort Whyte, Man. w 0,G 2 565 532
Exshaw, Alta. D,De G 3 1 230 1 184
Edmonton, Alta. 220
Genstar Cement Corporation Winnipeg, Man. w 0,G 1 325 310
Regina, Sask. D 0o,C 1 375 214
Edmonton, Alta. W,Dc G 4 2 040 1 186
Prairies Region Total 11 4 755 3 426
British Columbia
Canada Cement Lafarge Ltd. Kamloops D G 1 190 180
Richmond W 0,G 2 555 522
Genstar Cement Corporation Tilbury Island Dx 0,G 1 1 000 855
B.C. Region Total 4 1 745 1 557
CANADA TOTAL (9 companies) 49 17 900 16 540

Source:
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Cement

TABLE 3. CANADA, CEMENT PLANTS, KILNS AND CAPACITY UTILIZATION, 1977-85

Clinker Approximate Portland

Pro- Cement and Masonry Approximate

ducing Grinding Cement Clinker Total Capacity

Plants Kilns Ca@cityl ProductionZ Exgorts3 Production? Utilization

(tpy) (t) (t) (t) (%)

1977 22 49 14 885 000 9 639 679 775 145 10 414 824 72
1978 24 51 15 985 000 10 558 279 1077 274 11 635 553 72
1979 24 51 15 985 000 11 765 248 1 530 537 13 295 785 83
1980 23 47 16 363 000 10 274 000 726 087 11 000 087 67
1981 23 48 16 771 000 10 145 000 524 006 10 669 006 64
1982 23 48 16 771 000 8 418 000 290 329 8 708 329 50
1983 23 49 17 900 000 7 870 878 404 793 8 275 671 46
1984 23 49 17 900 000 9 387 466 440 297 9 827 763 55
1985 23 49 17 900 000 9 771 764P 500 000 10 271 764¢ 57

Sources: Statistics Canada, U.S. Bureau of Mines, Portland Cement Association (PCA)
1 Includes two plants that grind only. 2 Producers' shipments and amounts used by
producers. Imports to United States from Canada. Cement shipments plus clinker
exports.

€ Estimated; P Preliminary.

TABLE 4. CANADA, HOUSE CONSTRUCTION, BY PROVINCE, 1983 AND 1984

Starts Completions Under Construction

% % %
1983 1984 Diff. 1983 1984 Diff. 1983 1984  Difi.
Newfoundland 3 281 2 720 -17.1 3 176 3 134 -1.3 3 494 3 000 -14.1
Prince Edward Island 673 643 -4.4 548 581 5.7 316 379  19.9
Nova Scotia 5 697 4 598 -19.3 5 069 5 082 0.3 2 984 2 466 -17.4
New Brunswick 4 742 2 873 -39.4 3 487 3923  12.5 2 346 1 242 -47.1

Total (Atlantic
Provinces) 14 393 10 834 -24.7 12 280 12 720 3.6 9 140 7 087 -22.5

Quebec 40 318 41 902 3.9 35 681 43 410 21.7 18 320 16 309 -11.0
Ontario 54 939 48 171 -12.3 55 287 54 642 -1.2 30 243 23 529 -22.2
Manitoba 5 985 5 308 -11.3 4 076 5 865 43.9 3 048 2 474 -18.8
Saskatchewan 7 269 5 221 -28.2 8 090 5 722 -29.3 3 667 3 187 -13.1
Alberta 17 134 7 295 -57.4 24 693 12 057 -51.2 8 336 2 943 -64.7

Total (Prairie
Provinces) 30 388 17 824 -41.3 36 859 23 644 -35.9 15 051 8 604 -42.8

British Columbia 22 607 16 169 -28.5 22 901 18 596 -18.8 12 176 8 370 -31.3

Total Canada 162 645 134 900 -17.1 163 008 153 012 -6.1 84 930 63 899 -24.8

Source: Canada Mortgage and Housing Corporation.
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TABLE 5. CANADA, VALUE OF CONSTRUCTION! BY TYPE, 1983-85
1983 1984 1985
($ millions)
Building Construction
Residential 16,851 16,497 16,912
Industrial 2,450 2,707 2,967
Commercial 6,482 7,034 7,374
Institutional 3,065 3,028 3,186
Other building 1,905 2,068 2,143
Total 30,753 31,334 32,582
Engineering Construction
Marine 426 459 500
Highways, airport runways 4,326 4,345 4,873
Waterworks, sewage systems 2,229 2,222 2,292
Dams, irrigation 291 294 288
Electric power 4,397 3,691 3,483
Railway, telephones 2,469 2,552 2,732
Gas and oil facilities 8,128 8,339 8,879
Other engineering 2,929 2,894 3,333
Total 25,195 24,796 26,380
Total construction 55,948 56,130 58,962
Source: Statistics Canada.
Actual expenditures 1983, preliminary actual 1984, intentions 1985.
TABLE 6. CANADA, VALUE OF CONSTRUCTION! BY PROVINCE, 1983-85
1983 1984 1985
Building Engineering Building Engineering Building Engineering

Newfoundland
Nova Scotia
New Brunswick
Prince Edward
Island
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Colum-

Construction Construction  Total

Construction Construction Total

Construction Construction _Total

($000)
500,406 966,856 1,467,262 499,344 955,432 1,454,776
862,518 1,243,189 2,105,707 947,772 1,230,719 2,178,491
724,935 429,475 1,154,410 714,228 493,606 1,207,834
112,102 69,861 181,963 119,655 66,139 185,794

6,798,160 4,194,350 10,992,510 7,689,032
10,114,265 4,856,478 14,970,743 11,323,048
1,025,322 620,076 1,645,398 1,082,729
1,383,238 1,333,645 2,716,883 1,293,247
4,640,878 6,441,239 11,082,117 3,416,105

bia, Yukon and
Northwest Ter-

ritories

Canada

4,590,837 5,039,937 9,630,774 4,249,136

3,978,144 11,667,176
5,287,148 16,610,196

712,903 1,795,632
1,492,889 2,786,136
6,257,861 9,673,966

4,320,995 8,570,131

545,809 937,967
1,040,607 1,244,812
707,603 475,935
124,646 68,880

7,922,247 4,050,275
12,130,421 5,428,646
1,178,621 803,656
1,345,724 1,771,544
3,436,296 7,398,700

4,150,391 4,199,396

1,483,776
2,285,419
1,183,538

193,526
11,972,522
17,559,067

1,982,277
3,117,268
10,834,996

8,349,787

30,752,661 25,195,106 55,947,767 31,334,296

24,795,836 56,130,132

32,582,365 26,379,811

58,962,176

Source: Statistics Canada.
1 Actual expenditures 1983, preliminary actual 1984, intentions 1985.
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Cesium

W.J. MCCUTCHEON

Cesium consumption in the western world
appears to have increased significantly in
the past few years and presently is esti-
mated at about 45 tpy. Medical, electrical
and chemical research applications are
considered to be one of the major uses for
cesium. Cesium is found in only a few
locations in the non-communist world and
Canada has by far the most extensive known
reserves.

CANADIAN DEVELOPMENTS

The only known domestic deposit of signifi-
cance is operated by the Tantalum Mining
Corporation of Canada Limited (TANCO) at
Bernic  Lake, northeast of Winnipeg,
Manitoba. This deposit is the sole source of
Canadian cesium production.

TANCO is owned 37.5 per cent by
Hudson Bay Mining and Smelting Co.,
Limited (HBM&S), 37.5 per cent by Cabot
Corporation of the United States and 25 per
cent by the provincial government.

TANCO's principle resources at Bernic
Lake are tantalum and lithium but it also has
300 000 t of pollucite reserves grading 24
per cent Cs0. Given the low production
rate and the size of the present reserves,
TANCO has not attempted to delineate
additional reserves, although other
mineralized areas are known. A  more
complete description of the ore zones and
mine may be found in the Cesium chapter of
the 1978 edition of the Canadian Minerals
Yearbook.

The mine has basically been on standby
since 1982 due to low prices for its principal
products. Some experimental work has been
undertaken to assess the establishment of a
spodumene upgrading plant. The main
cesium orebody is accessible from an adit
and ramp and cesium is mined as required to
fill orders.

Due to the high-grade of the ore, there
is no need to concentrate the pollucite prior

to shipment. Unlike cesium metal and
various cesium chemical compounds, no
special handling requirements are necessary
in order to transport pollucite ore.

Given the small international demand for
cesium metal and cesium compounds, there
are only a few centres where pollucite is
processed. The majority of cesium recovery
takes place in the Federal Republic of
Germany (FRG) and to a lesser extent in the
United States (where most of the world's
cesium is consumed). There are no
processing facilities in Canada, hence
pollucite is exported directly from the mine
to either the Federal Republic of Germany or
the United States. Canadian consumption of
cesium is not recorded.

Cesium exports from Canada are
restricted under the provisions of the Export
and Import Permits Act. Cesium ores,
metal, chemical  compounds and alloys
containing cesium were placed on the Export
Control List in 1976 and export to communist
countries is prohibited. From the opening of
the Bernic Lake mine in 1969 to the end of
1975, almost 86 per cent of the cesium
exports went to the U.S5.S5.R. Since the
control of cesium exports was initiated, major
pollucite shipments have gone to either the
United States or the Federal Republic of
Germany.

WORLD DEVELOPMENTS

The data about production and consumption
of cesium are limited. There are only three
significant known deposits in the western
world: Bernic Lake, Manitoba; Bikita
Minerals (Pvt) Ltd. in Zimbabwe; and the
Karibib area in Namibia. Smaller deposits
and occurrences are at Veratrask, Sweden
and on the island of Elba. Some resources
in the United States may exist at sites of
former cesium producers in Oxford County,
Main and near Custer, South Dakota.

Production of cesium from deposits in
Namibia and in the U.S.S.R. is not
reported.

W.J. McCutcheon is with the Mineral Policy Sector, Energy,

Mines and Resources Canada. Telephone (613) 995-9466. 17.1



Bikita Minerals is owned 50 per cent by
The British Petroleum Company p.l.c., 25
per cent by AMAX Inc., and 25 per cent by

Kerr-McGee Chemical Corporation. Its
principal products are high-grade petalite
and lepidolite ores, supplied to glass

makers. Lenses of spodumene and pollucite
are present within the high-grade lepidolite
ore zone. The typical ore grade is 24 per
cent Cs20 and product is crushed to minus
12 mm. Pollucite reserves are thought to be
about 10 per cent of those at Bernic Lake in
Canada. Production of pollucite for export
by Bikita is estimated to have averaged
about 250 tpy in the last two years.

The United States is estimated to be the
largest cesium consumer, accounting for an
estimated 11.7 t of cesium in 1983 or 55 per
cent of estimated world demand, according to
the U.S. Bureau of Mines. Research
applications constitute one of the largest
markets for cesium (and rubidium, which can
substitute for cesium). Estimated U.S.
demand of cesium has increased rapidly from
11.7 t in 1983 to 21.8 t in 1984 to 31.8 t in
1985.

The Federal Republic of Germany, the
United States and the U.S.S.R. are the
three main producers of cesium metal and

compounds. In the Federal Republic of
Germany, Metallgesellschaft AG is the
principal cesium producer. The Cabot

Corporation is the only significant cesium
producer remaining in operation in the
United States. Callery Chemical Co. still
has the capacity to produce cesium com-
pounds and metal but its facilities are
currently idle. Until exports of Canadian
pollucite were restricted to the U.S.S.R.,
that country accounted for the majority of
Canadian ore shipments. After the control
of Canadian exports was begun the U.S.S.R.
may have imported material originating from
Zimbabwe to meet domestic requirements.

In 1984, the United States imported
cesium compounds from the Federal Republic
of Germany, Canada, Israel, Japan,
Netherlands, Sweden and the United
Kingdom. The Federal Republic of Germany
was by far the major supplier of cesium
compounds to the United States in 1983 and
1984, U.S. import data for part of 1985
seem to indicate that while imports of cesium
chloride (likely primarily used for biomedical
purposes) were about the same as the 1984
levels, there has been a significant increase
in the imports of other cesium compounds.
It is possible that increased catalytic use of
cesium accounts for much of this increase.

17.2

PRICES

There are three grades of cesium metal sold:
technical grade, 99 per cent; 99.5 per cent;
high-purity grade, 99.9 per cent. Cesium
compounds are available in technical grade
purity, 99 per cent, or high purity, 99.9
per cent. Prices vary according to the quan-
tity sold, as illustrated in the table which
shows cesium prices (and prices for rubidium
which can be substituted for cesium in some
applications).

USES

Of the alkali metals, cesium has the lowest
boiling point (670°C), the lowest first ioni-
zation potential (3.87 electron volts), the
highest specific gravity (1.83) and the high-
est vapour pressure. Cesium's melting point
is 28.5°C and thus can be handled as a
liquid at normal temperatures.

Information about the demand for
cesium is not well documented. The three
major uses of cesium (as reported by
Gamvrelis in 1984) were: density gradient
solutions for separation of macromolecules,
photoemissive wuses, and scintillation uses.
The high density and high solubility of
cesium compounds (usually cesium chloride)
is the major reason for its selection as a
density gradient media. Cesium's low ioniza-
tion potential, or relative ease with which
cesium will shed its outer electron when
exposed to light, accounts for its use to
either produce electricity from light or light
from electricity. A current can be genera-
ted when a cesium compound is exposed to
infrared, visible or ultraviolet light
(photoemissive uses); in reverse, the elec
trical energy resulting from ionizing radia-
tion can be converted into light (scintillation
uses).

An estimated 10 t of cesium chloride is
used annually in North America as a density
gradient media for DNA research. When
centrifuged, a cesium chloride solution's
linear density gradient results in DNA and
other macromolecules being concentrated at
specific locations depending upon their buoy-
ant densities, allowing for easier
identification.

Photoemissive and scintillation ap-
plications for cesium compounds are well doc
umented. Often devices such as certain
radiation detection units will employ both
types of compounds. Other uses for such
cesium compounds include: photomultiplier
tubes, infrared lamps, spectrophotometers,



photocells for military anti-aircraft "homing"
projectiles and night vision devices.

Other minor uses noted for cesium and
cesium compounds include: alkaline storage-
battery electrolytes, scavengers for oxygen,
ion propulsion of spacecraft, magnetohydro-
dynamic (MHD) power generation, a gamma
source for sewage sludge  sterilization
(Cesium 137), and catalytic applications.

Cesium has not been the preferred fuel
source for electropropulsion of spacecraft
(ion propulsion) for over a decade. Even if
cesium were to be used, present western
world flight plans only would require usage
of a minor amount of cesium in the next 10
to 20 years (estimated at less than 10 t in
total).

MHD power generators are based upon
the principle that a conductor moving
through a field will generate an electrical
current. The conductor does not have to be
a metal such as copper but may be an elec-
trically conductive fluid such as mercury,
sodium or an ionized combustion gas. The
active MHD systems use ionized combustion
gas to generate current. Cesium or another
alkali metal added to the gas will enable
sufficient ijonization to occur at temperatures
"low" enough to be handled with present
technology. Cesium ionizes at such "lower"
temperatures and systems can operate at
2800 to 3000°C.

The ionized gas can be released after
current generation (open cycle) or can be
recycled and reheated for reuse (closed
cycle). The open cycle technology employs
potassium due to cost and availability.
Unless the cesium were recovered and
reprocessed from the exhaust gas of open
system MHD plants, operation of a number of
open cycle MHD power plants would rapidly
deplete known cesium reserves. In closed
cycle technology, operating losses are
expected to be small and current reserves
would support more closed than open cycle
plants. Cesium's lower ionization potential
permits the same performance at a lower
temperature or superior performance at the
same temperature as could be expected using
potassium.

Cesium

There are no full-scale commercial
plants known to be in operation supplying
continuous power to electrical grids. A
50 MW open cycle development plant is
currently operating in Butte, Montana.
Small scale research is continuing in the
Netherlands and Japan on closed cycle
technology, and the U.S5.5.R. is expected to
complete a 500 MW natural gas-fired open
cycle plant by 1988.

A U.S. Department of Energy study
estimated that commercial proving of MHD
systems would not occur before 2010 and
that if proven viable, it would not come on
line until well after 2010.

There are smaller MHD systems in use
which operate in a "blow-down-mode",
whereby a high energy pulse (15-60 MW) can
be generated for  brief periods (10
seconds) . Such smaller trailer mounted
units are reported to be wused in the
U.5.5.R. for deep crustal geophysical
investigations.

The wuse of cesium compounds for
catalytic applications is believed to be
increasing and is presently estimated to
account for about 30 to 35 per cent of total
cesium consumption. In the past, such
catalysts have been used in hydrogenation
and polymerization processes.

OUTLOOK

As research into chemical, medical and
electrical power generation technologies are
the major end-uses for cesium, there is
great potential for rapid increase in demand
following  successful development of a
significant new end-use. However, given
the small and limited reserve base, rapidly
increasing use should result in large price
increases encouraging substitution away from
cesium. Thus, cesium demand and prices
have potential to exhibit large variations
over a cycle of a few years.

Canada is well situated to benefit from

increased consumption, given the substantial
reserve base at Bernic Lake.
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TARIFFS

Most

British General Favoured

Item No. Preferential Preferential Nation General
(%)
CANADA
92805-1 Cesuim 10 7 10.7 25
93819-1 Compounds of cesium 10 8.5 13.1 25
MFN Reductions under GATT 1984 1985 1986 1987
(effective January 1 year given) (%)
92801-1 11.4 10.7 9.9 9.2
93819-1 13.4 13.1 12.8 12.5
UNITED STATES: (MFN)
601.66 Pollucite Remains free
415.10  Cesium 6.5 6.1 5.7 5.3
418.50 Cesium chloride 4.8 4.5 4.3 4.0
418.52 Other compounds 4.4 4.3 4.1 4.0
EUROPEAN ECONOMIC COMMUNITY (MFN)
1985 Base Rate Concession Rate
(%)

28.05 Cesium & rubidium 3.4 4 3.2
28.30 Chlorides, other 6.9 9.6 6
Sources: The Customs Tariff, 1985, Revenue Canada, Customs and Excise; Tariff Schedules

of the United States, Annotated 1985, USITC Publication 1610; U.S. Federal Register Vol. 44,
No. 241; Official Journal of the European Communities, Vol. 27, No. L320, 1985.

TABLE 1. CANADIAN CESIUM PRODUCTIONI, 1978-85

Pollucite Cesium Contained Contained

Year Shipped Oxide Grade Cesium Oxide Cesium

(t) (%) (t) (t)
1978 254 27.2 69 65
1979 53 25 13 12
1980 - - - -
1981 300 24 72 68
1982 - - - -
1983 200 24 48 45
1984 300 24 72 68
1985€ 525 24 126 119
Sources: Tantalum Mining Corporation of Canada Limited, and A. Gamvrelis in his work for

Master of Natural Resource Management degree at the University of Manitoba.
In addition, there have been small orders from time to time.
€ Estimated; - Nil.
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Ces

TABLE 2. WORLD CESIUM PRODUCTION (CESIUM CONTENT IN THE ORE), 1983-85

ium

Year Canada Zimbabwel Namibia U.S.S.R.
1983 45 t 48 t nr nr
1984 68 t 60 t nr nr
1985e 119 t 60 t nr nr
Average 1983-85 77 tpy 56 tpy nr nr

Sources: Tantalum Mining Corporation of Canada Limited and A. Gamvrelis, EMR.

Pollucite grade assumed at 24 per cent CsO.

nr Not reported; € Estimated.

TABLE 3. CESIUM AND RUBIDIUM PRICES (U.S. CURRENCY) IN NOVEMBER 1985

‘I'echnical Grade

High Purity

Material Small lots Large lots Small lots Large lots
Cesium

Cesium metal $10/g $225/1b $10.25/g $275/1b
Cesium chloride $39.20/1b $34/1b $78/1b $58/1b
Rubidium

Rubidium metal $11.15/¢g $250/1b $11.40/g $325/1b
Rubidium chloride $100/1b $92.50/1b $149.10/1b $141.60/1b

Source: Cabot Corporation, November 1985.

TABLE 4. CANADIAN EXPORTS OF
POLLUCITE BY DESTINATION, 1978-85

Year F.R.G.1 U.s.a. Total
(tonnes)

1978 - 254 254
1979 53 - 53
1980 - - -
1981 300 - 300
1982 - - -
1983 200 - 200
1984 300 - 300
1985¢ 500 25 525
Sources: Tantalum Mining Corporation of

Canada Limited, and A. Gamvrelis.
1 Federal Republic of Germany.
€ Estimated; - Nil.
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Chromium

D.R.

Canada imports all of its chromium require-
ments, largely in the form of chromite ore
and ferrochromium. During 1985, ore
imports fell 19 per cent from 12 800 t in
1984 to 10 316 t. At the same time, imports
of ferrochromium decreased 25 per cent from
33 092 t in 1984 to 24 827 t in 1985. The
severe reduction in imports of chromite ore
reflected the depressed state of the Canadian
refractory brick industry and the ferrous
foundry industry. The reduction in ferro-
chromium imports in 1985 was attributed to a
decline in the demand for specialty steels.

CANADIAN DEVELOPMENTS

Dominion Engineering Works, a subsidiary of
Canadian General Electric Company Limited
and one of North America's largest ferrous
foundries was permanently closed in
July 1985. The closure was due to the
declining market for large ferrous castings.
Dominion was one of the major Canadian
consumers of chromite.

Canadian Steel Foundries, division of
Hawker Siddeley Canada Inc. is also one of
the largest steel foundries in  North
America. Reduced demand for large steel
castings required in particular by the
railway indusiry has also contributed to its
reduced consumption of chromite.

Canada consumes about 12 000 t of
chromite ore annually. The major consumers
other than the foundries are Canadian
Refractories, Division of Dresser Canada
Inc., Didier Refractories Corporation,
General Refractories Co. of Canada Ltd.,
and Kaiser Refractories Company Division of
Kaiser Aluminium and Chemical of Canada
Investment Limited.

Canada's annual consumption of
ferrochromium is about 27 000 t. The major
consumers are the steel companies. Atlas
Steels division of Rio Algom Limited of
Welland, Ontario, is the largest steel
consumer of ferrochromium which is mainly in
the form of charge chrome and high-carbon
ferrochrome.

PHILLIPS

While there is no chromite ore presently
mined in Canada, large resources of chromite
exist in the Bird River area of Manitoba and
the Eastern Townships of Quebec.

The Bird River deposits are a con-
tinuous band of low-grade chromite minerali-
zation, believed to be similar in type to the
important chromite deposits in Zimbabwe and
the Republic of South Africa. These deposits
have been considered uneconomic in the past
although mounting concern about the supply
of strategic materials such as chromite has
led to increased exploration activity on them
and the surrounding areas.

The federal and Manitoba governments
have initiated studies as part of a Federal/
Provincial Mineral Development Agreement to
further assess the economics of developing
the Bird River deposit.

Chromite mineralization in the Eastern
Townships, which was exploited early in the
century and during the Second World War,
occurs as discontinuous and  podiform
deposits. Although these small deposits are
generally satisfactory in grade and composi-
tion, they are not well defined and require
further exploration to delineate and quantify
the resource potential. The region has not
been systematically explored, largely because
the mineral rights were held in the past by
many independent land owners. This situa-
tion changed in 1983 with the enactment of
legislation by the provincial government to
separate land ownership from mineral
rights. Land owners, in order to retain
their mineral rights after 1983, had to stake
claims on their properties and carry out a
specified amount of exploration and develop-
ment work each year.

WORLD DEVELOPMENTS

The consumption of chromite is directly
linked to the demand for specialty steels and
for applications in the iron, chemicals and
metallurgical industries. There has been a
trend toward reduced chromium consumption
in metallurgical applications due to the

D.R. Phillips is with the Mineral Policy Sector, Energy,
Mines and Resources, Canada. Telephone (613) 995-9466.
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introduction of argon oxygen decarburization
and continuous casting for making specialty
steels. However, this is expected to- have a
diminishing impact on the overall consumption
of the metal in the next decade.

The demand for chromite and ferro-
chromium remained relatively constant from
1982 to mid-1985. In May 1985 major pro-
ducers increased production of ferrochromium
in response to an increased demand for this
commodity. This increase in demand
coincided with political events in South
Africa and was attributed to major traders
and consumers increasing their inventories.
Consequently, an oversupply of ferro-
chromium developed by late 1985, which
caused a slight reduction in prices of 3 and
7 per cent respectively for high-carbon
ferrochrome and charge chrome.

Middlebury Steel and Alloy of South
Africa installed a thermal plasma unit for the
production of ferrochromium at its
Kruyersdorp works. The plasma unit could
represent substantial savings as its costs
were predicted to be only a fraction of those
for a conventional submerged electric arc
furnace. Middleburyg was also studying the
possibility of forward integrating into the
production of stainless steel directly from its
plasma plant.

Union Carbide Corporation and Joslyn
Stainless Steels division of Joslyn Mfg. &
Supply Co. together developed the argon
oxygen decarburization (AOD) process, now
widely used in the production of stainless
and heat-resistant steels. The process is
essentially a refining step after the ferro-
chromium charge has been melted. Argon,
an inert gas, and oxygen are added to the
melt in order that carbon instead of
chromium is preferentially oxidized. This
allows the less expensive high-carbon ferro-
chrome to be used in place of high-priced,
low-carbon ferrochrome. The overall
advantages obtained are a lower cost for
chromium additions as well as energy savings
in the initial production of the ferroalloy.
In Europe, a similar technology, known as
the Creusot-Loire-Uddleholm (CLU) process,
was being commercially developed by steel-
makers.

The United States Bureau of Mines has
developed a recycling technology to recover
chromium from spent etching solution. In
current practice, chromic acid is added to
solutions used in finishing brass, etching
printed circuit boards and preparing plastics
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for plating. After continued use the solu-
tion loses its etching ability because the
initial  trivalent chromium transforms to
hexavalent chromium, a toxic substance that
is subsequently treated and discarded. The
Bureau of Mines new electrolytic process
allows 88 to 96 per cent of chromium in the
spent solutions to be regenerated. The
process is currently being tested on
different electroplating solutions.

The major chromite mine producers in
1984 were the U.S.S.R. with estimated
production of 2.7 million t, Republic of
South Africa with 2.5 million t, Albania with
1.0 million t, Zimbabwe with 0.5 million t,
and Finland and India, each with 0.45
million t.

General Mining Union Corporation
Limited (Gencor), a South African company,
after acquiring a controlling interest of
SA Manganese Amcor Ltd. (Samancor),
reorganized its chromite ore facilities into a
new company called Chromeore Pty. Ltd.
The merging of their facilities made
Chromeore the western world's largest
producer of chromite ore.

South Africa's Transvaal Consolidated
Land and Exploration Co. Ltd. closed its
Milsell mine in 1983, but continued to operate
its other two mines in Transvaal.

It was reported that effective January
1986, Union Carbide Corporation would sell
all of its chromium, tungsten and vanadium
metals business for $83 million. The sale is
to include its 49 per cent interest in Tubatse
Ferrochrome (Pty) Ltd. to General Mining
Union Corporation Limited (Gencor) of South
Africa, and all of its interests in Jagdlust
Chrome Co. Pty Ltd., Chrometco Minerals
(Proprietary) Limited, and Chrome Corp.
(South Africa) Pty Ltd.

The world's major ferrochromium
producers, considered as a group, operated
at about 55 per cent of capacity in 1985.
Present world ferrochromium capacity is
considered adequate to wmeet requirements
until the year 2000.

USES

While many minerals contain chromium,
chromite is the only commercial ore mineral.
The theoretical formula for chromite is
FeCrp04, although it usually contains several
other elements and is represented by the
general formula (FeMn)O (CrAlFe)03.



Traditionally, chromite ores have been
classified as metallurgical, chemical and
refractory grades, according to the expected
industrial end-uses. However, recent
technological advances have allowed some
degree of interchange in the usage of these
three product categories with the result that
the classification has become less meaningful.
Current nomenclature is based upon chromite
composition in addition to end-use. High-
chromium ores, defined by high Cr/Fe
ratios, are used for making ferrochromium
for metallurgical applications. High-iron
chromites, previously limited almost entirely
to the production of chromium-based chemi-
cals, are now finding growing usage in the
production of low quality ferrochromium,
refractories and foundry sands. High-
aluminum chromites with relatively low iron
and silica have application mainly for
refractory purposes, primarily in the manu-
facture of magnesite-chromite and chromite-
mangnesite brick.

The principal use of chromium
ferroalloys is in the production of stainless
and heat-resistant steels. Most applications
of stainless and heat-resistant steels are in
corrosive environments such as petrochemical
processing, high-temperature environments
such as turbines and furnace parts, and
consumer goods such as cutlery and decora-
tive trim. Chromium is added to alloy and
tool steels to increase their hardening ability
and to improve mechanical properties such as
yield strength. Superalloys containing
chromium have a high degree of resistance to
oxidation and corrosion at elevated tempera-
tures and are used in jet engines, gas
turbines and chemical process equipment.
Chromium-containing castings are usually
used in high-temperature applications.

The refractory industry uses chromite in
the manufacture of refractory bricks, cast-
ables, mortars and ramming gun mixes.
Chromite castables, mortars and gunning
mixes are used for repairs and in the bond-
ing and coating of basic bricks, and in areas
where the separation of various types of
bricks by a chemically neutral substance is
desirable.

Refractories containing both chromite and
magnesite are used in furnaces wherever
basic slags and dust are encountered, such
as in the ferrous and nonferrous metal

industries. In the ferrous industry,
chromite~magnesite brick is used in basic
open hearth and electric furnaces. The

phasing~out of open hearth furnaces has led

Chromium

to a decline in the amount of chromite used
as a refractory in the steel industry.
However, this trend has been offset to a
certain extent by an increase in electric
furnace production and, overall, chromite
refractory consumption in the steel industry
is expected to remain stable during the next
few years. In the nonferrous metals
industry, chromite-magnesite brick is used
mainly in converters. The increasing use of
oxygen in oxygen-blowing converters,
resulting in higher operating temperatures,
has changed refractory requirements to a
higher magnesite-content brick, thereby
decreasing the consumption of chromite in
this application. The glass industry uses
chromite-magnesite brick in the reheating
chambers of glass furnaces, while the kraft
paper industry requires a dense chromite
brick in recovery furnaces to resist chemical
attack by spent liquors.

Chromium chemicals have a wide variety
of applications in a number of industries.
Most chromium chemicals are produced from
sodium dichromate, which is manufactured
directly from chemical-grade chromite.
Chromium compounds are used as pigments,
mordants and dyes in the textile industry;
tanning agents for all types of leathers; and
for chrome electroplating, anodizing, etching
and dipping. Chromium compounds are also
used as oxidants and catalysts in the
manufacture of various products such as
saccharin; in the bleaching and purification
of oils, fats and chemicals; and as agents to
promote water  insolubility of  various
products such as glues, inks and gels.

OUTLOOK

The U.S.S.R., South Africa and the
Philippines account for about 61 per cent of
the world mine capacity.

World chromite mine capacity, which
presently stands at 4.2 million tpy of
contained chromium, is forecasted to remain
unchanged to the year 1990. The world
capacity for ferrochromium production is
forecasted to increase by 9 per cent from
2.44 million tpy to 2.68 million tpy of
contained chromium by the year 2000. In
relation to mine and ferrochromium capaci-
ties, apparent world consumption of
chromium is forecasted to increase from its
present estimated level of 3.25 million tpy to
4.15 million tpy during the next decade.
These projections indicate the extent of the
excess production capability that will exist
until the end of the century.



Chromite ore production in the
U.S.S5.R. is thought to be fairly stable.
Production in 1984 and 1985 was estimated at
2.7 million t of which 70 per cent was esti-
mated to be consumed domestically and

stockpiled. Approximately 600 000 t were
exported to market economy countries in
1983.

The sale of chromite to market economy
countries is reported to be a major source of
hard currency for the U.S.S.R. This trend
is forecasted to continue but the quantity
might increase if South Africa was to reduce
or stop its exports.

Considering the recent political events in
South Africa and the Philippines, and the
implications of relying on the U.S.5.R.,
there might be cause for concern regarding
the supply of chromium. However, no major
change is expected in the availability of
chromium from these countries in the short
term. This conclusion was supported by
South Africa's readiness to increase produc-
tion in 1985 to meet the increased demand
for chromite and its reported commitment not
to reduce its supply of chromium to the
western world. It has also been reported
that the U.S.S.R. has plans to continue its
supply to market economy countries (0.6
million t of chromite) as a means of acquir-
ing hard currency. The Philippines also
requires hard currency as an aid to stabili-
zing its economy.

The medium- and long-term outlook is
affected by uncertainty in regards to supply
continuity of South African chromium,
largely because of the fragile political
stability of this country. A sudden inter-
ruption in supply from South Africa could
have serious economic consequences for
Canada and the rest of the western world.
Other producing countries could not readily
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increase chromium production to fill the gap
created by such a disruption of supply.

Should this uncertainty of supply
continue it is forecasted that primary and
secondary production of chromium in the
developing countries could accelerate and
occur within the first quarter of the next
decade rather than gradually replacing
capacity as it becomes obsolete in the market
economy countries, as previously cited.

The U.S.5.R. and South Africa account
for 38 per cent of the world ferrochromium
capacity. The world ferrochromium capacity
is expected to be accompanied by a shift in
the geographic locations of producers. New
capacity in the future is likely to be located
in countries where abundant ore reserves and
low-cost electric energy are available, such
as Brazil, Finland, India and Greece. It is
anticipated that such new capacity would
replace existing capacity in Japan and
Europe as facilities in the latter countries
become uncompetitive due to obsolescence
and high energy costs.

The forecasted increase in comsumption
represents an average annual growth rate of
approximately 2.5 per cent. This projected
growth rate takes into account a reduction in
chromium consumption due to the progressive
conversion to AOD's for the manufacture of
steel, specifically in Europe where the
adoption of this technology has only started.

The forecasted growth in consumption of
chromium is expected to come mainly from
Japan and the United States. Projected
increases in Japan are likely to come from
the expanding use of specialty steels for
housing and industrial applications. In the
United States estimated increases are likely
to come from greater demand for specialty
steel for the automotive sector.




PRICES

Chromium

Chromium prices published by Metals Week

December 30, December 28, December 20
1983 1984 1985
($US)
Chrome ore, dry basis, fob shipping point
Transvaal 44% Crp03, no ratio (per tonne) 48.00-52.00 48.00-52.00 40.00-42.00
Turkish 48% Crp03, 3:1 ratio
(per tonne) 110.00 110.00 125.00
Chromium metal
Electrolytic 99.1% Cr, fob shipping
point (per kg) 8.27 8.27 8.27
(¢US)
Ferrochromium, fob shipping point (per kg Cr content)
High carbon 66-70% Cr, 5.0-6.5% C 119.05 119.05 119.05
Imported 60-65% charge chrome 99.23-101.41 99.21-101.41  101.41-103.62
Low carbon 67-73% Cr, 0.025% C 220.46 220.46 220.46
fob - Free on board
TARIFFS
Most
British Favoured General
Item No. Preferential Nation General Preferential
(%)
CANADA
32900-1 Chrome ore free free free free
34700-1 Chromium metal in lumps,
powder, ingots, blocks or
bars, and scrap alloy metal
containing chromium for use
in alloying purposes free free free free
37506-1 Ferrochrome free 4.3 5 free
92821-1 Chromium oxides and hydroxides 10 13.1 25 8.5
With the following exceptions:
For use in the manufacture
of artificial resins and
plastics (expires June 30, 1987) free free 25 free
For use in the manufacture of
additives for heating,
lubricating and fuel oils
(expires June 30, 1987) 5
92821-2 Chromium trioxide for use in
the manufacture of galvanized
and tin plated steel
(expires June 30, 1986) free free 25 free
92838-8 Chromijum potassium sulphate free free 10 free
92838-9 Chromium sulphate, basic free free 10 free
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TARIFFS (cont'd)
Item No. 1985 1986 1987
(%)
CANADA (cont'd)
MFN Reductions under GATT ;
(effective January 1 of year given) '
37506-1 4.3 4.2 4.0
92821-1 13.1 12.8 12.5
UNITED STATES
473.10-20 Chrome colours 4.0
601.15 Chrome ore free
606.24 Ferrochromium, containing
over 3% by weight of carbon 1.9
632.86 Chromium alloys, unwrought,
96-99% silicon 9.0
1985 1986 1987
(%)
420.98 Chromate and dichromate 2.5 2.5 2.4
531.21 Chrome refractory and heat
insulating bricks 8.1 7.3 6.6
606.22 Ferrochromium, not con-
taining over 3% by
weight of carbon 3.4 3.3 3.1
632.18 Chromium metal, unwrought
and waste and scrap 4.0 3.9 3.7
632.88 Chromium alloys, unwrought,
not otherwise specified 6-4 5.9 5.5
EUROPEAN ECONOMIC COMMUNITY 1985
28.21 Chromium oxides and hydroxides 15
28.38 Sulphates (excluding alums) of chromium 15
Alums: chromium potassium bis(sulphate) 13
28.47 Salts of metallic acids:
Chromates 15
Dichromates and perchromates 14
28.56 Carbides of chromium 12
69.02 Refractory bricks, blocks, tiles and
similar refractory construction goods
with a basis of chromite 10l
69.03 Other refractory goods with a basis of
chromite 12
73.02 Ferro-alloys:
Ferro-chromium 8
Ferro-silico-chromium 7
81.04 Chromium:
Unwrought, waste and scrap
Chromium alloys containing more than
10% by weight of nickel Free
Other 6
Other 8
Sources: The Customs Tariff and Commodities Index, January 1985, Revenue Canada; Tariff
Schedules of the United States Annotated (1985), USITC Publication 1610; U.S. Federal

Register Vol. 44, No. 241; Official Journal of the European Communities, L320, Vol. 27.

Subject to a min. of 1.10 ECU per 100 kg gross.
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TABLE 1. CANADA, CHROMIUM IMPORTS, 1983-85

1983 1984p 1985€
(tonnes) ($000) (tonnes) ($000) (tonnes) ($000)
Imports
Chromium in ores and concentrates
Turkey - - - 2 124 597
Philippines - - 236 76 1 281 593
United States 3 690 1,391 5 607 2,375 3 835 1,108
Cuba 3 444 517 1 254 581 368 117
South Africa 2 625 464 5 183 1,139 2 708 973
French Oceania - - 608 418 - -
Total 9 759 2,372 12 888 4,589 10 316 3,388
Ferrochromium (yross weight)
South Africa 5 501 4,567 7 980 7,633 6 405 7,255
United States 20 608 10,647 22 561 14,233 14 205 9,716
Yugoslavia 2 052 1,203 e - - -
Sweden 2 522 1,368 2 000 1,424 3 733 3,445
Zimbabwe 336 470 551 938 484 842
Other countriesl 1 540 1,041 - - - -
Total 32 559 19,296 33 092 24,227 24 827 21,258
Chromium sulphates, including basic (gross weight)
United Kingdom 713 642 617 545 683 527
West Germany 159 175 25 29 93 112
United States - - 54 43 - -
Italy 120 122 5 63 144 123
Other countries? 89 71 = - - -
Total 1 081 1,010 771 680 920 762
Chromium oxides and hydroxides (gross weight)
United States 999 2,672 1 424 3,727 1 987 -
West Germany 472 1,317 353 1,045 361 891
United Kingdom 159 479 233 794 433 1,205
Italy 54 161 54 144 71 139
Other countries3 34 71 34 64 48 101
Total 1 718 4,700 2 098 5,774 2 900 2,336
Chromium dyestuffs (gross weight)
United States 28 114 42 134 120 667
West Germany 14 103 39 116 20 112
Netherlands 10 46 35 83 11 112
Other countries? 9 113 12 97 29 71
Total 61 376 128 430 180 962

Source: Statistics Canada.

Includes Belgium, Luxembourg and Spain. 2 Includes Yugoslavia and Japan.

3 Includes Poland, Japan and U.S.S.R.

Includes Italy, People's Republic of China, Poland, Australia, Switzerland, United Kingdom, France and Japan.

Note: Components may not add due to rounding.
P Preliminary; € Estimated; - Nil.
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TABLE 2. CANADA, CHROMIUM TRADE
AND CONSUMPTION, 1970, 1975, 1978-85

Imports Consur15>tion2
Chromite! Ferro- Chromite Ferro-
Chromium Chromium3
(tonnes)

1970 27 619 20 814 56 212 28 356
1975 29 663 41 109 36 790 18 417
1978 28 497 30 432 27 472 36 572
1979 27 373 34 720 27 205 23 916
1980 28 373 41 369 27 900 30 175
1981 47 626 31 573 24 771 29 547
1982 8 053 21 783 15 330 18 393
1983 9 759 32 559 15 682 23 741
1984P 11 927 33 092 21 059 28 524
1985¢ 7 592 24 827 - -

Sources: Energy, Mines and Resources
Canada; Statistics Canada.
Chromium content. 2 Gross weight.
Includes charge chrome.
P Preliminary; € Estimated; - Nil.

TABLE 3. WORLD CHROMITE MINE PRODUCTION AND RESERVES, 1982-84

Mine Production
Country 1982 1983 1984¢€ Reserves®

(000 tonnes, gross weight)

U.S.S.R. 3 402 2 700 2 700 142 000
Republic of South Africa 2 164 2 460 2 500 6 300 000
Albania 1 197 990 1 000 22 000
Zimbabwe 426 475 500 830 000
Turkey 372 440 450 80 000
India 340 400 450 64 000
Finland 399 375 400 32 000
Philippines 354 365 400 32 000
Brazil 953 310 350 10 000
Other market economy countries 245 351 400 25 000
Other central economy countries 43 55 60 4 000

World total 9 895 8 921 9 210 7 540 000

Source: U.S. Bureau of Mines, Mineral Commodity Summaries, 1985.
¢ Estimated.
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Clays and Clay Products

M. PRUD'HOMME

Clays are a complex group of industrial
minerals, each generally characterized by
different mineralogy, occurrence and uses.
All are natural, earthy, fine-grained miner-
als of secondary origin, composed mainly
of a group of hydrous aluminum phyllo-
silicates and may contain iron, alkalis and
alkaline earths. The clay minerals, formed
by the chemical weathering or alteration of
aluminous minerals are generally classified
into four major groups based on detailed
chemistry and crystalline structure - the
kaolinite group, the smectite group
(montmorillonite group of some usages), the
clay-mica group and the chlorite group.
Clay deposits suitable for the manufacture of
ceramic  products wmay include non-clay
minerals such as quartz, calcite, dolomite,
feldspar, gypsum, iron-bearing minerals and
organic matter. The non-clay minerals may
or may not be deleterious, depending upon
individual amounts present and on the
particular application for which the clay is
intended.

The commercial value of clays, and of
shales that are similar in composition to
clays, depends mainly on their physical
properties - plasticity, strength, shrinkage,
vitrification range and refractoriness, fired
colour, porosity and absorption - as well as
proximity to growth centres in which clay
products will be consumed.

Brick manufacturing included in the
heavy clay products category accounts for
over 80 per cent of the total value of output
by clay products manufacturers using
material from domestic sources, while drain
tile and flue lining account for 2.5 per cent
and 4.5 per cent respectively.

USES, TYPE AND LOCATION OF
CANADIAN DEPOSITS

Common Clays and Shale. Common clays and
shales are the principal raw materials avail-
able from Canadian deposits for the manufac-
ture of structural clay products. They 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
material is sufficiently plastic to permit
molding and vitrification at low temperature.
Suitable common clays and shales are utilized
in the manufacture of heavy clay products
such as common brick, facing brick, struc-
tural tile, partition tile, conduit tile, quarry
tile and drain tile. There are no specific
recognized grades of common clay and
shale. Specifications are usually based upon
the physical and chemical tests of manufac-
tured 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 fired strength and density will
be adversely affected.

Most of the surface deposits of common
clays in Canada are the result of continental
glaciation and subsequent stream transport.
Such Pleistocene deposits are of interest to
the ceramic industry and include stoneless
marine and lake sediments, reworked glacial
till, interglacial clays and floodplain clays.

In eastern Canada, shales are consumed
in large quantities for manufacturing cement
near Corner Brook in western Newfoundland,
and at Havelock in Kings County, New
Brunswick. Common clay from glacial drift
is used in Ontario as a source of silica and
alumina in the local manufacture of grey
portland cement at Woodstock and
St. Mary's. In Manitoba, shales and clays
from glacial Lake Agassiz are extracted to
produce lightweight aggregates. In Alberta,
local glacial clays from Regina are used for
manufacturing cement, lightweight aggregates

M. Prud'homme is with the Mineral Policy Sector, Energy,
Mines and Resources Canada. Telephone (613) 995-9466.
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and mineral wool insulation. In British
Columbia, altered volcanic ash is extracted
at Barnhard Vale for cement, and in Quesnel
mainly for use in manufacture of refractory
materials. Common clay is also extracted
from Sumas Mountain near Abbotsford to
produce flue lining, drain pipe, bricks and
blocks.

The shales provide the best source of
raw material for making brick. In particu-
lar, those found in Cambrian, Ordovician
and Carboniferous rocks in eastern Canada,
and Jurassic, Cretaceous and Tertiary rocks
in western Canada, are utilized by the
ceramic industry.

China Clay (Kaolin). China clay is a white
clay composed mainly of kaolinitic minerals
formed from weathered igneous rocks. Some
deposits occur in sedimentary rocks as tabu-~
lar lenses and discontinuous beds or in
rocks that have been  hydrothermally
altered. Commercial china clays are bene~
ficiated to improve their whiteness when
used as fillers and their whitefiring char-
acteristics when used in ceramics.

China clay is used primarily as a filler
and coating material in the paper industry, a
raw material in ceramic products, and a filler
in rubber and in other products. In the
ceramic industry china clay is used as a
refractory raw material. In prepared white-
ware bodies such as wall tile, sanitaryware,
dinnerware, pottery and electrical porcelain,
quantities of nepheline syenite, silica,
feldspar and talc are used as well.

Several occurrences of kaolin in Canada
have attracted attention. In British
Columbia, a deposit of clay similar to a
secondary kaolin occurs along the Fraser
River near Prince George. In Saskatchewan,
known deposits of sandy kaolinized clay with

off-white colored fines occur near Fir
Mountain,  Flintoft, Knollys, and Wood
Mountain. In 1985, Ekaton Energy Limited

of Calgary did some exploration work in the
Wood Mountain - Eastend area; a feasibility
study was carried out for a 90 000 tpy
operation to produce china clay that will be
used in the manufacture of paper, paint,
ceramics and plastics. Reserves of kaolinized
sand were estimated in excess of 332
million t. Plant construction could begin in
1986 and production in 1987. In Manitoba,
various kaolinitic-rock deposits have been
reported at Arborg, on Deer Island (Punk
Island) and Black Island in Lake Winnipeg,
and in the northwest at Cross Lake and Pine
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River; the Swan River Formation also has
been studied as a potential source of
kaolin. In Ontario, extensive deposits of
kaolin-silica sand mixtures occur along the
Missinaibi and the Mattagami rivers. In late-
1985, Carlson Mines Ltd. of Toronto studied
the feasibility of processing a silica-kaolin
mixture from its property near Smooth Rock
Falls. Reserves are estimated at 45
million t. About 500 t of undisturbed kaolin
were taken from a test pit for further
testing. In Quebec, kaolin deposits have
been actively mined in the past as a
coproduct of a silica operation, near
St-Remi-d'Amherst, in Papineau County.
Occurrences near Chateau-Richer in
Montmorency County and Pointe Comfort in
Gatineau County have been studied as a
potential source of kaolin for alumina, suit-
able for aluminous cement and refractories.
In 1985, kaolin from Chateau-Richer was
extracted by Montréal Terra-Cotta Inc. for
producing heavy clay products by mixing

with local common <clay at Deschaillons,
Quebec..
Ball Clay. Ball clay is defined as a fine-

grained, highly plastic and mainly kaolinitic
sedimentary clay. Natural colours range
from white to brown, blue, grey and black,
usually related to carbonaceous material.
Fired colours may be white to offwhite.
They are extremely refractory materials and
have less alumina and more silica than
kaolin. Ball clays occur in beds or
lenticular wunits characterized by complex
variation, both vertically and laterally.

Ball clays occurring in Canada are
mineralogically similar to high-grade, plastic
fire clay and are composed principally of
fine-particle kaolinite, quartz and mica.
These clays are known to occur in the
Whitemud and the Ravenscrag Formations -

Willowbunch Member - of southern Saskat-
chewan. Clay production takes place near
Claybank, Eastend, Estevan, Flintoft,

Readlyn, Rockglen, Willowbunch and Wood
Mountain.

Fire Clay (Refractory Clay). Fire clay is a
detrital clay mainly composed of kaolinite
with a high content of alumina and silica. It
usually occurs in sedimentary rocks as
lenticular bodies. These clays may range in
plasticity from essentially that of ball clay
to nonplastic varieties such as flint clay.
They are formed by alteration of aluminous
sediments deposited in a swampy environment
or following transportation and concentration
of clayey material.




Fire clay is used in the manufacture of
products requiring high resistance to heat
such as fire brick, insulating brick and
refractory mortar. The refractory suitability
is determined by the pyrometric cone equiva-
lent (PCE) test. Canadian fire clays are
used principally for the manufacture of
medium- and high-duty fire Dbrick and
refractory specialties.

Various grades of good-quality fire clay
occur in the Whitemud Formation in southern
Saskatchewan and on Sumas Mountain in
British Columbia. Fire clay, associated with
lignite as well as with kaolin-silica sand
mixtures, occurs in the James Bay watershed
of northern Ontario along the Missinaibi,
Abitibi, Moose and Mattagami rivers. At
Shubenacadie, Nova Scotia, some seams of
clay are sufficiently refractory for medium-
duty fire clay. Clay {from Musquodoboit,
Nova Scotia, has been wused by some
foundries in the Atlantic provinces, and the
properties and extent of this clay were
investigated by the Nova Scotia Department
of Mines.

Stoneware Clay. Stoneware clays are
intermediary between low-grade common clays
and the high-grade kaolinitic clays. They
are typically a mixture of kaolinitic clay
minerals and micaceous clay minerals. Stone-
ware clays must be capable of being fully
vitrified at a relatively low temperature.

Stoneware clays are used extensively in
the manufacture of sewer pipe, flue liners,
and facing brick. They are widely used by
amateur and studio potters.

The principal source of stoneware clay in
Canada is the Whitemud Formation in
southern Saskatchewan and southeastern
Alberta. Stoneware clays also occur near
Abbotsford on Sumas Mountain, at Chimney
Creek Bridge, Quesnel and Williams Lake,
British Columbia; near Swan River in
Manitoba; and in Nova Scotia, at
Musquodoboit and at Shubenacadie where it
is used principally for manufacture of buff-
facing bricks.

Bentonite and Fuller's Earth. Bentonite
consists primarily of montmorillonite clay,
and is formed from volcanic ash, tuff or
glass, other igneous rocks, or from rocks of
sedimentary origin. Sodium bentonite has
strong swelling properties and possesses a
high dry-bonding  strength. Calcium
bentonite of the non-swelling type, exhibits
adsorptive characteristics. Fuller's earth
contains mainly smectite-group clay minerals
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and is very similar to non-swelling
bentonite. It is formed by alteration of
volcanic ash or by direct chemical precipita-
tion of montmorillonite in shallow marine
basins. Fuller's earth is characterized by
absorptive properties, catalytic action,
bonding power and cation-exchange capaci-
ties.

Drilling Mud and Activated Clays. Drilling
mud contains about 10 per cent swelling
bentonite. Synthetic bentonites may also be
used for special muds. The swelling proper-
ties of a bentonite used as a drilling mud
may be improved by adding soda ash in a
drying process to substitute calcium cations
with sodium cations. Activated clays are
non-swelling bentonites that are acid-leached
to remove impurities and to increase the
reactive surface and bleaching power. They
are used for decolouring mineral oils and as
catalysts.

Bentonite, fuller's earth and activated
clays are covered in sections of a separate
mineral review.

CANADIAN INDUSTRY

Clays. Production of clays is captive to
their use in lightweight aggregates, cement
and mineral wool insulation, which consumed
mainly common clay, stoneware clay and ball
clay. In Canada, there is no commercial
production of china clay, and all
requirements are supplied by imports which
rose by 3.5 per cent to 202 209 t on a nine
month basis in 1985. Imports, mainly from
Georgia and South Carolina, which account
for 98.8 per cent of total kaolin imports, are
for markets in Ontario (60 per cent), Quebec
(32 per cent), British Columbia (3.4 per
cent) and Manitoba (3.4 per cent). Average
prices for imported kaolin increased by 7.2
per cent to $134 a t in 1985, in current
dollars. Excess kaolin production capacity
in the United States led to continuous
competition for sales and prices during
1985. Demand for china clay depends
principally on the paper industry which
accounts for more than 77 per cent of its
use. The traditional method of shipping
kaolin is dry, but transportation as a 70 per
cent solid-slurry is increasing.

During 1985, the United States and
China were the principal sources of supply
for imported fire clay in Canada, with 94.6
per cent and 5.2 per cent respectively.
Imports are mainly into Ontario (68 per cent)
and Quebec (25 per cent). All requirements
for clays in western Canada are supplied by
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the United States. Unit value for imported
fire clay decreased by 4 per cent to $70.90
a t by the end of 1985, in current dollars.

Clay products. Clay products include
structural materials - such as bricks and
tiles - sewer pipes, flue linings, drain tiles,
earthenwares, tablewares, sanitaryware and

pottery. In 1985, nearly 40 companies
produced more than 96 per cent of total
output. The value of production of clay

products rose 5.6 per cent to $144.5 million
in 1985. Increased shipments were noted in
eastern Canada, especially in Ontario (9.9
per cent), while Alberta and British
Columbia experienced lower demand for clay
products. Housing starts were strongly
increased compared to 1984 levels, reflected
in brisk sales during the summer and indi-
cating an over-all economic improvement.
Home buyers reacted to stable mortgage
rates, and to improved business climate and
sales especially for single family units have
been strong in southern Ontario, and in
Nova Scotia for multi-unit dwellings and
condominium apartments.

Imported bricks and blocks, accounting
for 3 per cent of total clay products
imports, are shipped into Ontario (64 per
cent) and British Columbia (28 per cent).
The average import price in 1985 was about
$127 per thousand bricks, a sharp decrease
of 28 per cent from $176 per thousand bricks
in 1984.

Imports of ceramic tiles account for 25
per cent of the value of imported manufac-
tured clay products. Italy was the principal
supplier of ceramic tiles with a value of
shipments of $22.5 million for the first nine
months of 1985; imports were into Ontario
(53 per cent), Quebec (33 per cent) and
British Columbia (10 per cent).

Brampton Brick Limited announced the
acquisition of the Don Valley plant of
Toronto Brick Company Limited which manu-
factured clay bricks. Jannock Limited of
Toronto purchased the Canadian brickmaking
operation of Domtar Inc. The acquisition
included brick plants at Ottawa and
Mississauga in Ontario, and at La Prairie in
Quebec. The company also plans a $51
million project to expand its annual brick-
making capacity in Canada by 222 million
units, partly by replacing obsolete kilns.

Refractories. Refractories are produced in
Canada by 16 major manufacturers of basic
and alumina-silica products. Special refrac-
tories such as refractory mineral wool and

19.4

carbon-compound mortars are also pro-
duced. On a nine month basis in 1985,
imports of refractories rose by 9 per cent in
term of value in current dollars to $116
million compared to the same period last
year. Refractories are imported principally
from the United States (84.5 per cent), West
Germany (7 per cent) and Japan (3 per
cent), and include alumina bricks into
Ontario (75 per cent) and Quebec (20 per
cent). Exports of refractory bricks and
shapes increased by 18 per cent. Refrac-
tories account for 78 per cent of total
exports of all clay products, wmainly to
American markets (68 per cent).

WORLD REVIEW

Estimated world production of kaolin in 1984
increased by 12.2 per cent to 22 million t.
Major world producers are the United States
(33 per cent), the United Kingdom (19 per
cent) and the U.S.S.R. (13 per cent). Ball
clay production is dominated by the United
States, the United Kingdom and Czechos-
lovakia. While plastic refractory clay is
produced widely, fire flint clay is restricted
to  Australia, Austria, China, France,
Hungary, South Africa, United States and
U.S.S.R.

In  Australia, Comalco  Limited is
constructing a kaolin plant at its Weipa
bauxite mine in Northern Queensland.
Completion of a 100 000 tpy plant to produce
kaolin for use in the paper coating markets
of Asia-Pacific areas is due in 1986. In the
United Kingdom, English China Clays plc has
produced a new line of coated calcined kaolin
for use as a filler in manufacturing wire
cable insulation.

In the United States, the production of
kaolin in 1984 increased by 10 per cent to
7.25 million t, while the average unit value
decreased by 2 per cent to $US 79.8 a t
reflecting strong price competition in kaolin
markets. Kaolin production has followed the
continued growth of the U.S. economy and
its  rising consumption in the paper
industry. Production of paper grade kaolin,
calcined, water-washed and delaminated
increased by 15 per cent, 7 per cent and 6
per cent respectively. China clay accounts
for 18 per cent of the clay production and
61 per cent of output in terms of value.
Exports of kaolin increased by 6 per cent to
1.27 million t and were mainly to Japan (33
per cent), Canada (19 per cent) and the
Netherlands (13 per cent). During 1985,
J.M. Huber Corp. announced the opening of
a new calcined clay-processing facility in



Huber, Georgia, with a capacity of
36 000 tpy of filler and extender grade
material. United Catalysts Inc. purchased
the Albion Kaolin Co., located at Hephzibah
in Georgia, from McDermott, Incorporated's
Babcock & Wilcox Co. Unit; an expansion is
planned to increase production of kaolin
slurry for the filler and extender markets.

Since 1982 the brick and structural clay
tile industry in the United States has shown
a trend to increased production. The value
of shipments rose about 13.5 per cent in
1984. Most clay bricks continued to be used
in new residential construction. Imports of
bricks are mainly from Canada and Mexico to
supply border areas. The 1984 import
volume was up by 14 per cent, to 209
millions bricks. Imports account for only
3 per cent of apparent U.S. consumption.

The U.S. refractories industry showed
slow growth and a low production rate,
reflecting lower demand in the metallurgy

sector. During the period of economic
recession the industry consolidated but since
1982 it has been restructured. Kaiser

Refractories Company was sold to National
Refractories and Minerals Corp. at a price of
$US 86 million; North American Refractories
division of Allied Canada Inc. was purchased
by Kirkland Capital Corp.; and General
Refractories Company 1is now controlled by
Belmont Industries, Inc. A.P. Green
Refractories Co. in Montana announced an
expansion project to produce alumina-silica
refractories at its Sulphur Spring plant in
Texas.

OUTLOOK

Clays and clay products are materials
characterized mainly by high bulk, low unit
value and a sensitivity to transportation
costs. Therefore, they are very sensitive to
fluctuations in the general economic climate.
Expenditures in the non-residential building
sectors are expected to be well above the
average growth in the economy, while only
modest growth is  anticipated in the
residential sector. A steady economic
recovery would permit the construction
materials sector to expand production where
necessary and establish long-term plans to
meet demand more efficiently.

Since 1983, the increase in value of
production of clay products has been due to
increasing activity in the construction
industry, especially in the residential
building sector where housing starts have
increased 1in all provinces except British
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Columbia and Alberta. In Canada, housing
starts are estimated to be in the range of
150,000 wunits in 1985. The non-residential
construction activity is expected to increase
by nearly 4.5 per cent for both 1986 and
1987, Residential, commercial and institu-
tional building construction sectors have
been more active due to low interest rates,
higher consumer confidence and a stable
unemployment rate. On a regional basis, the
construction outlook is fairly good in eastern
Canada but less encouraging in the western
region. From 1985 to 1990, total construc-
tion expenditures are forecast to grow at an
annual rate varying between 2.5 per cent to
4.5 per cent. Structural clay products
should benefit from promotion of factory-
built panels and the trend to larger homes.
However, competition from alternative
construction materials such as concrete,
building stone, aluminum, plastics and glass
may slightly offset the expected increase.

The current restructuring of the North
American refractories industry reflects the
rationalization occurring in the U.S. refrac-
tory industry. Such changes are necessary
because of technological improvements in the
industry and because of reduced consumption
in the metallurgy sector. The U.S. Bureau
of Mines expects demand for refractory clays
to increase at an average annual rate of 4.9
per cent for the period 1983-2000.

For its supplies of china clay, Canada
is currently dependent on imports, mainly
from the United States. However, develop-
ments are being carried out in anticipation of
increasing demand from the paper industry.
In the fine and coated paper sector, with
capacity lbcated mainly in eastern Canada,
demand for fine paper was strong in 1985.
The overall operating rate in the fine paper
industry was estimated at about 92 per cent
of capacity in 1985 and shipments are
expected to rise another 3 to 4 per cent in
1986. The demand for <clays in paper
products is expected to grow and to replace
some of the more expensive titanium dioxide
pigment. However, the wuse of -calcium
carbonate in the alkaline paper making
process could affect the long-term use of
filler clay. Conversion to alkaline plants is
unlikely feasible in the short-term, but new
facilities might consider a shift from
acid-process methods.

Demand for kaolin in the production of
aluminum or alumina could occur if
technological breakthrough and economical
factors favour the substitution of imported
bauxite.
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PRICE QUOTATIONS FOR BALL CLAY AND
KAOLIN

Chemical Marketing Reporter, December 30,
1985.

$uUS per short ton

Ball clay, fob Tennessee

Airfloated, bags, carload 49.00
Crushed, moisture repellent,
bulk carload 24.00

Kaolin, fob Georgia
Dry-ground, airfloated,

soft 60.00
NF powdered, colloidal,

50 Ib bags, 5,000 lb lots .24/1b
Waterwashed, fully calcined,

bags, carload 255.00

Waterwashed, uncalcined,
delaminated paint grade,

1 micron average 182.00
Uncalcined, bulk, carload

No. 1 coating 94.00
No. 2 coating 75.00
No. 3 coating 73.00
No. 4 coating 70.00
filler, general purpose 58.00

Industrial Minerals, December 1985 quotation
(£1.00=3%US 1.30-1.50)

£ per tonne

Ball clay, fob works
Air dried, shredded, bulk 15-40

Refined, noodled, bulk 35-40
Pulverized, air floated,
bagged 50-80
Kaolin, refined, bulk, fob
works
Coating clays 70-120
Filler clays 40-60
Pottery clays 25-65
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TARIFFS
Most
British Favoured General
Item No. Preferential Nation General Preferentijal
(%)

CANADA
29500-1 Clays, including china clay,

fire clay and pipe clay not

further manufactured than

ground free free free free
29525-1 China clay free free 25 free
UNITED STATES (MFN) (¢ per long ton)
521.41 China clay or kaolin 33.0
521.81 Other clays, not beneficiated free
521.84 Other clays, wholly or

partly beneficiated 50.0

1985 1986 1987
(¢ per long ton)

521.71 Common blue clay and other

ball clays, not beneficiated 39.0 38.5 38.0
521.74 Common blue clay and

other ball clays wholly

or partly beneficiated 79.0 78.0 77.0

Sources: The Customs Tariff, 1985, Revenue Canada, Customs and Excise; Tariff Schedules

of the United States Annotated (1985), USITC Publication 1610, U.S. Federal Register,
Vol. 44, No. 241.
Note: In addition to the above tariffs various duties are in existence on manufactured clay

products, viz., brick pottery, artware, etc.

TABLE 1. CANADA, VALUE OF PRODUCTION OF CLAYS AND CLAY PRODUCTS FROM

DOMESTIC SOURCES, 1983-85

1983 1984P 1985¢
($000)
Production from domestic sources, by provinces
Newfoundland 1,381 1,546 1,150
Nova Scotia 5,900 6,430 7,750
New Brunswick 3,200 3,313 4,325
Quebec 20,667 20,945 21,987
Ontario 74,673 83,461 91,725
Manitoba 3,395 2,156 2,150
Saskatchewan 3,572 3,561 4,050
Alberta 12,207 8,153 7,550
British Columbia 7,335 7,230 3,800
Total Canada 132,329 136,795 144,487
Productionl from domestic sources, by products

Brick - soft and stiff mud process and dry press 98,982 113,539 119,924
Drain tile 4,764 3,283 3,468
Flue linings 3,308 6,292 6,646
Other products? 17,600 9,851 10,404
Small establishments not reporting detail 7,675 3,830 4,045
Total 132,329 136,795 144, 487

Source: Statistics Canada.

Producers' shipments. Distribution estimated by Energy, Mines and

2 Including also sewer pipe and all potteries.
P Preliminary; € Estimated.

Resources Canada.

19.7



TABLE 2.

CANADA, IMPORTS AND EXPORTS OF CLAYS, CLAY PRODUCTS AND REFRACTORIES, 1983-85

Imports

Clays
China clay, ground or unground
Fire clay, ground or unground
Clays, ground or unground nes
Bentonite
Fuller's Earth
Drilling mud
Clays and earth, activated

Subtotal, clays

Clay Products
Brick-building, glazed
Brick-building, nes
Building blocks and hollow tiles
Brick acid-proof
Clay bricks, blocks and tiles, nes
Ceramic tiles

under 2 1/2" x 2 1/2"

over 2 1/2" x 2 1/2"

Subtotal, bricks, blocks, tiles

Ceramics
Tableware, ceramics
Sanitaryware
Artware
Porcelain, electric insulators
Chemical stoneware, exc. laboratory
Pottery settings and firing supplies
Pottery basic products, nes
Clay end-products, nes

Subtotal, ceramics

Refractories
Fire brick and shapes
Alumina
Chrome
Magnesite
Silica
Nes
Refractory cements and mortars
Plastic fire brick and ramming mixture
Crude refractory materials, nes
Grog (refractory scrap)
Foundry facings
Refractories, nes
Subtotal, refractories
Total clays, clay products and
refractories

Imports by main countries
United States
Japan
United Kingdom
Italy
West Germany
France
Taiwan
Spain
South Korea
People's Republie of China
Brazil
Greece
Hong Kong
Other
Total

Exports
Clays, ground and unground
Clay products
Building brick, clay
Clay bricks, blocks, tiles, nes
Subtotal, bricks, blocks, tiles

High-tension insulators and fittings
Tableware, nes
Subtotal, porcelain, tableware

Refractories

Fire brick and shapes

Crude refractory materials

Refractory nes
Subtotal refractories
Total clays, clay products
and refractories

Exports by main countries
United States
Cuba
Dominican Republic
South Africa
Other countries

Total

1983 4 (Jan.-Sept.) 1985P
(tonnes) {$000) {tonnes) ($000) (tonnes) (3$000)
249 835 28,534 253 080 32,181 202 209 27,099

30 065 2,315 43 744 3,236 33 802 2,399
89 ®9 6,891 106 661 8,151 109 975 8,620
187 228 9,545 337 054 15,307 224 082 11,987

536 75 4 152 525 3 865 460
44 866 7,674 4 326 2,697 4 090 3,426
12 203 10,304 12 669 10,307 9 599 9,984
613 832 65,338 761 686 72,404 587 622 63,975

(M) (M) (M)

1 991 351 2 307 385 3 985 392

25 208 4,223 31 228 5,492 50 818 6,450

. 775 .. 952 .. 1,283
89 .. 67 ‘e 26
.. 4,099 . 4,673 . 3,177

(m2) (m2) (m?)

544 925 3,984 610 775 4,872 296 703 2,467
7 168 782 46,171 9 202 855 60,724 6 288 077 41,779
- 59,692 .. 77,165 .. 55,574

. 93,068 . 104,426 . 77,12

. 148 .. 118 .. 99

. 25,449 . 30,598 . 23,394

. 21,002 .. 28,786 . 22,568

. 1,154 . 1,103 1,571

.. 710 .. 507 - 523

. 1,933 . 2,852 . 4,681

. 1,451 .. 1,687 1,037

. 144,915 .. 170,077 .. 131,585

20 664 16,679 24 750 20,682 21 511 18,083
533 492 1 539 1,848 171 213

19 105 19,353 21 592 25,841 18 341 20,935

3 027 2,671 3 918 3,292 1592 2,668

111 444 37,802 124 968 50,927 85 403 40,207
. 14,456 .. 17,011 . 14,044
.. 1,933 .. 1,272 .o 1,625

7 148 1,213 9 115 1,969 9 291 2,084

4 655 476 5 089 585 3 256 428
. 1,865 B 2,266 . 1,759
- 7,313 - 15,240 .. 13,950
. 104,253 .. 140,933 .. 115,996
. 374,198 . 460,579 . 367,130
. 186,059 . 234,650 .. 190,282
.. 38,644 . 56,575 .. 48,098
. 53,126 . 51,965 .o 39,585
. 26,490 . 35,128 . 25,827
. 17,807 . 17,808 . 16,81)
. 5,713 .. 5,115 . 6,898
.. 6,919 .. 8,785 . 6,897
. 7,856 . 11,561 . 6,455
.. 3,780 . 5,387 . 3,763
. 3,831 . 4,491 .. 3,344
. 3,744 . 3,945 . 3,341
. 4,339 - 5,282 . 2,417
. 2,116 2,865 . 1,382
. 13,774 . 17,023 . 12,030
. 374,198 . 460,579 .. 367,130
272 66 646 150 4 988 2,447
(M) (M) (M)

2 352 641 2 330 619 1221 448
o 1,496 . 1,890 - 1,168
. 2,203 2,659 4,063

3,447 4,208 . 3,112

. 8,770 - 7,942 ' 5,492
.. 12,217 . 12,150 . 8,604
32 182 20,280 38 005 22,019 30 359 13,222
241 13t 955 579 488 2,428 283 282 2,293
.. 20,159 . 31,587 . 22,356
.. 41,594 . 56,034 - 43,871
56,014 . 70,843 B 56,538

.. 41,426 . 54,153 . 38,181
. 743 . 2,165 . 3,059
. 2,129 . 1,443 . 1,622
.. 134 . 1,408 . 348
. 10,982 o 11,674 e 13,328
. 56,014 . 70,843 . 56,538

Source: Statistics Canada.

P Preliminary; .. Not available; nes Not elsewhere specified;
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TABLE 3. CANADA, SHIPMENTS OF REFRACTORIES, 1980-83

1980 1981 1982 1983
(tonnes) ($000) (tonnes) ($000) (tonnes) ($000) (tonnes) ($000)
Monolithics 42 852 19,555 25 103 14,026 28 948 18,404 26 624 17,726
Fire brick and shapes 134 671 73,664 122 413 66,034 87 066 52,781 80 831 46,960
Cement and mortars 39 402 13,842 56 558 18,026 46 004 15,198 57 382 23,953
All other products]- .o 28,596 «es 34,002 “es 26,753 aes 30,918
Total .o 135,657 e 132,088 e 113,136 eeo 119,557

Source: Statistics Canada.
Includes also castables.
... Figures not appropriate or not applicable.

TABLE 4. CANADA, CLAYS, CLAY PRODUCTS AND REFRACTORIES, PRODUCTION AND
TRADE, 1970, 1975, 1980-84

Production
Domestic Imported Refractory
Year Clays Clays? Total Shipmentsl Imports Exports
($ million)
1970 51.8 33.6 85.4 42.3 81.2 15.6
1975 78.4 59.1 137.5 65.0 177.4 25.1
1980 108.5 83.4 191.9 135.7 386.2 63.8
1981 119.1 85.1 204.2 132.1 432.0 65.7
1982 96.0 63.4 159.4 113.1 349.8 50.5
1983 129.1 57.8 186.9 119.6 374.2 56.0
1984p 136.8 .o .o .. 460.6 70.8

Source: Statistics Canada.
Includes fire brick_and shapes, refractory cements, mortars, and monolithics, plus all other

products shipped. Includes electrical porcelains, glazed floor and wall tile, sanitaryware,
pottery, art and decorative ware plus all other products.
P Preliminary; .. Not available.
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TABLE 5. CANADA, CONSUMPTION (AVAILABLE DATA) OF CLAYS, BY INDUSTRIES,

1981-84
1981 1982 1983P 1984p1
(tonnes)
China Clay
Pulp and paper products? 85 555 92 997r 97 235 146 689
Ceramic products 9 764 6 680 10 267 9 378
Paint and varnish 5 955 5 510 6 082 5 705
Rubber and linoleum 4 033 5 951 6 568 7 225
Other products3 21 917 74 513 21 176 21 660
Total 127 224 185 651 141 328 190 657
Ball Clay
Ceramic products misc. 18 694 11 084 19 749 16 506
Refractories 2 743 11 969 2 578 2 280
Other? 127 979 78 951 45 049 51 084
Total 149 416 102 004 67 376 69 870
Fire Clay
Foundries 11 731 8 936 8 829 9 857
Refractories 14 929 14 546 5 840 6 803
Other5 2 467 4 183 9 458 11 383
Total 29 127 27 665 24 127 28 043

1 Increase in number of paper and paper products and paper pulp companies surveyed.
2 Includes paper and paper products and paper pulp.
glass fibre and wools,

cements,
products.

adhesives,

foundry,

Includes refractory brick mixes,
wire and cable and other miscellaneous
4 Includes structural clay products, adhesives, miscellaneous chemicals, petroleum
5 Includes abrasives, ceramic

refining, paint and varnish and other miscellaneous products.
products, concrete products, paint and varnish, petroleum refining, and rubber products.
P Preliminary; ¥ Revised.

TABLE 6. KAOLIN: WORLD PRODUCTION,
1981-84, MAJOR COUNTRIES

1981 1982 1983¢  1984P
(000 tonnes)

United States 950 5 770 6 530 7 210
United Kingdom 3 800 3 560 2 720 4 080
U.S.S.R.,® 540 2 630 2 630 2 810
Colombial 810 810 760 800
Spain 790 700 680 700
Indial 390 530 550 620
Czechoslovakia 510 530 660 600
West Germany 470 450 410 450
Brazil 470 490 420 450
Romania 410 410 410 410
France 330 350 340 350
Others 040 2 380 3 530 3 560
Total 510 19 140 19 640 22 040
Source: U.S. Bureau of Mines, 1984, clays,

Preprints of Minerals Yearbook, S. Ampian.
Processed.
3 Included crude and washed kaolin.

Crude,

€ Estimated;
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TABLE 7. MAJOR CANADIAN MANUFACTURERS OF STRUCTURAL CLAY PRODUCTS AND
REFRACTORIES, 1985, BY PROVINCE
Sizel
Raw and
Company Plant Location Products Material Remarks
NEWFOUNDLAND
Trinity Brick Products St. John's building bricks shale (B)
Limited .
NEW BRUNSWICK
L.E. Shaw Limited Chipman facing brick, shale (E)
tiles, drainage
and partition
NOVA SCOTIA
L.E. Shaw Limited Lantz brick, block common clay, (E)
and tile ball clay
QUEBEC
Bricade Estrielle Inc. Westbury facing brick common clay (A)
Citadel Brick Ltd. Beauport building brick, shale {C)
drain tile and
flue lining
Didier Refractories Bécancour brick and shape, alumina-silica, (E)
Corporation wmonelithics and silica
mortar
Domtar Inc. Laprairie building brick shale (G)
Construction materials div. and facing
Dresser Canada Inc. Grenville brick and shape, alumina-silica (F)
Canadian refractories div. monolithics and basic
Duquesne Refractories Montreal monolithics and alumina-silica  (A)
Limited mortar and carbon
St. Lawrence Brick Co., Laprairie building brick shale (C)
Limited
Montreal Terra-Cotta Inc. Deschaillons building brick, shale, (B)
tile and flue common clay
lining
Quigley Canada Inc. Lachine brick and shape, fire clay, (A)
cements basic
ONTARIO
Amos C. Martin Limited Park Hill drain tile shale (A)
Wallenstein
A.P. Green Refractories Co.
Acton div. Acton brick and shape alumina-silica (A)
Weston div. Weston monolithics alumina-silica (C)
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TABLE 7. (cont'd)

Sizel
Raw and
Company Plant Location Products Material Remarks
ONTARIO (cont'd)
Babcock & Wilcox Burlington brick and shape alumina-silica (C)
Industries Ltd. monolithics, kaolin
mineral wool
Bimac Canada Metallurgical Burlington brick and shape - (B)
Limited
BMI Refractories Inc. Smithvilie monolithics and - (A)
mortar
Brampton Brick Limited Brampton building brick shale (C)
Canada Brick Co.
Burlington div. Burlington building brick shale (E)
F.B. McFarren div. Streetsville building brick shale
Streetsville div. Streetsville building brick shale
Dochart Clay Products Arnprior tile common clay (B)
Co. Ltd.
Domtar Inc. (G)
Construction materials div.
Mississauga div. Mississauga building brick shale
Ottawa div. Ottawa building brick shale
Dresden Tile Yard Dresden building brick, shale (A)
(1981) Limited tile and flue
lining
General Refractories Co. Smithville brick and shape, alumina-silica (D)
of Canada Ltd. mortar and basic
George Coultis and Son Thedford tile, drain tile shale (B)
Limited
Halton Ceramics Limited Burlington block and tile common clay (A)
and shale
Hamilton Brick Limited Hamilton building brick shale (B)
Kaiser Refractories Oakville monolithics and alumina-silica (C)
Company mortar and basic
National Sewer Pipe Limited Oakville flue lining and shale and (B)
sewer pipe fire clay
North American Refractories Haldimand monolithics and alumina-silica (B)
mortar
Plibrico (Canada) Limited Burlington monolithics and alumina-silica  (E)
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TABLE 7. (cont'd)

Sizel
Raw and
Company Plant Location Products Material Remarks
ONTARIO (cont'd)
R&l Ramtite Canada Limited welland monolithics and alumina-silica (C)
C-t£ Refractories mortar; brick and basic
United Ceramics Limited Toronto building brick shale (D), closed
Toronto Brick div.
MANITOBA
I.XL Industries Ltd. Lock port brick and tile common clay (E)
Red River Brick and
Tile div.
SASKATCHEWAN
A.P. Green Refractories Co. Claybank brick and shape alumina-silica (A)
I.XL Industries Ltd. Regina facing brick, flue stoneware (A)
Western Clay Products div. lining and sewer- clay
pipe
Thunderbrick Limited Estevan building brick ball clay (C)
Estevan Brick div.
ALBERTA
[. XL Industries Ltd.
Medicine Hat Brick and Medicine Hat brick, block, common clay (D)
Tile div. tile
Medicine Hat Sewer Pipe Medicine Hat sewer pipe and common clay -
div. flue lining
Northwest Brick and Tile Edmonton building brick common clay (B)
div.
Redcliftf Pressed Brick Redcliff facing brick and common clay (B)
div. fire brick
BRITISH COLUMBIA
Clayburn Refractories Ltd. Abbotsford brick, mortar alumina-silica (D)
and monolithics
Fairey & Company Limited Surrey brick and shape, alumina-silica (A)
monolithics,
mortar
Sumas Clay Products Ltd. Sumas brick, drain tile common clay (C)

and flue linking

Sources: Statistics Canada; Mineral Policy Sector; Energy, Mines and Resources Canada.

1 size keys: (A) up to 25 employees; (B) 25-49; (C) 50-99; (D) 100-199; (E) 200-499;
(F) 500-999; (G) over 1000 employees.

- Information not available.
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Coal and Coke

J.A. AYLSWORTH

The Canadian coal industry again set records
for production and export of coal in 1985 in
spite of difficult domestic and international
market conditions. Preliminary year-end
statistics indicate that production of saleable
coal should total 60.5 million t, up 5 per
cent over 1984. Exports are also forecast to
have grown during 1985 to 27.2 million t,
up 8 per cent over 1984.

In contrast to these increases, it
appears likely that for the first time in many
years overall domestic coal consumption will
decrease relative to the previous year due to
a major decline in coal use by Ontario
Hydro. Thermal coal demand for use for the
generation of electricity grew, however, in
Nova Scotia, Manitoba, Saskatchewan and
Alberta. Overall coal consumption in Canada
is forecast to total 48 million t, down by
1 per cent over 1984. Coal imports will also
register a decrease this year, down 18 per
cent to 15 million t, due to the reduced
import requirements of Ontario Hydro.
Other developments also supgest that 1985
was a year of transition for the Canadian
coal industry in which producers continued
to adjust to the changing market realities of
the 1980s.

PRODUCTION AND DEVELOPMENTS

Coal production in Nova Scotia in 1985 is
forecast to total 2.8 million t, down about

8 per cent from 1984. This decrease
reflects reductions in output from both Cape
Breton Development Corporation (CBDLC)

mines, which normally account for about 90
per cent of provincial production, and from
several small privately owned mines. During
1985 some of the CBDC production came from
the new Phalen development project and from
reclamation of waste dumps as well as from
the traditional Lingan and Prince colleries.
Exports of coal from Nova Scotia, all of
which come from CBDC operations, are
forecast to total about 500 000 t in 1985,
unchanged from 1984. The majority of these
exports were destined for European and
Latin American markets.

Provincial coal production will remain at
its current level until CBDC's new Phalen
mine begins full production in late 1987.
The majority of the more than one million t
annual output of this mine will be marketed
within the province for the generation of
electricity. Two other mines are under
study in Nova Scotia. One is near Springhill
and the other in Pictou County. The latter
project is in the feasibility stage and if
developed could produce up to 600 000 t of
coal annually for utility and other markets.
The mine, owned by Suncor Inc., would
employ up to 250 people and cost $95 million
to develop.

New Brunswick coal production in 1985
is forecast to almost equal 1984 output at just
over one half million t. All of this coal is
sold to the provincial utility for the
generation of electricity.

Coal production from Saskatchewan's
five mines is forecast to total 9.745 million t
in 1985 down about 2 per cent from 1984.
This first decrease in output in several
years primarily reflects decreased sales to
markets in Ontario. Sales to provincial
power stations in 1985 were up over 1984.

Coal production in Alberta continued to
lead that of other provinces in 1985. Total
provincial output grew by nearly 6 per cent
to 24.3 million t. This total includes 16.6
million t of sub-bituminous coal and 7.7
million t of bituminous coal. The sub-
bituminous coal is primarily used in mine
mouth electricity generating plants while the
bituminous coal is sold domestically to
utilities in Alberta and Ontario and inter-
nationally to steel companies and utilities in
Asian, European and Latin American
markets.

Work was under way on two new coal
projects in Alberta during 1985. The
Genesee mine is being developed by Fording
Coal Limited and Edmonton Power to supply
the new Genesee Generating Station
scheduled to begin service in 1989. Manalta

J.A. Aylsworth is with the Mineral Policy Sector, Energy,

Mines and Resources Canada.

Telephone (613) 995-1118.
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Coal Ltd.'s Montgomery mine was expanded
to supply coal for the first unit of the new
Sheerness Generating Station scheduled for
commissioning in early 1986.

Coal production in British Columbia
grew by 11 per cent in 1985 to 23 million t.
This represented the largest provincial
production increase recorded in 1985 and
moved British Columbia almost equal with
Alberta in terms of volume of coal
produced. In terms of the values of output,
British Columbia has long been the Canadian
leader, and in 1985 accounted for $1.1 of
$1.9 billion. Virtually all of the production
from British Columbia is exported to
overseas markets, although 848 000 t was
marketed to domestic users outside of British
Columbia in 1985.

Two mines are in the pre-development
phase in British Columbia. The Mount
Klappan anthracite project is in the
feasibility study stage having shipped test
samples of its coal to domestic and overseas
markets. This Gulf Canada Resources Inc.
mine would initially employ up to 750 people
directly at a production level of 1.5 million
tonnes and market its coal through the port
of Stewart in northwestern British
Columbia. A production decision is expected
sometime in the latter half of 1986.

On Vancouver Island, the Quinsam Coal
mine owned by Quinsam Coal Ltd., is well
advanced in the planning and approvals
process. At a production rate of 1 million
tpy this mine would employ about 230
people. Marketing studies are currently
under way looking at both domestic and
export markets for the mine's high volatile
bituminous thermal coal.

CANADIAN COAL UTILIZATION

Domestic coal utilization is forecast to total
about 48 million t in 1985, down 1 per cent
from 1984 levels. The utility sector is the
major domestic market, accounting for 39.3
million t or 82 per cent of total Canadian
demand. Other domestic markets include the
steel industry which consumed 6.7 million t
of coal, and general industry and other
users which consumed about 2 million t of
coal in 1985,

Thermal coal consumption grew by 17 per
cent in Nova Scotia in 1985 to a record level
of 2.3 million t. Coal now supplies about 70
per cent of all electricity generated by the
provincial utility, Nova Scotia  Power
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Corporation (NSPC), with all of coal coming
from provincial sources. The major event of
the year was the start of conversion of the
150 megawatt oil fired power station at Point
Tupper to coal, scheduled to be completed
by December 1987. It will initially require
250 000 t of coal but eventually would use
up to 400 000 t annually when operating at
full capacity. Additional new coal fired
power generating capacity will be required in
Nova Scotia in the late 1980s or in the early
1990s. All of the required coal will be
supplied from Nova Scotian mines.

Coal consumption in New Brunswick will
be down by about 18 per cent in 1985 to
about 500 000 t reflecting the greater use of
provincial nuclear generating capacity and a
new electricity tie-in with Quebec. A
decision on the possible conversion of the
1000 megawatt, three-unit Coleson Cove
generating station from oil to coal will likely
be made by the New Brunswick Electric
Power Commission (NBEPC) sometime in
1986. Unless some or all of these units are
converted to coal, provincial coal demand will
remain at current levels for some years to
come.

For the first time in many vyears,
consumption of thermal coal for the genera-
tion of electricity by Ontario Hydro declined
in 1985. Consumption is estimated at 10.9
million t, down 19 per cent from 13.4
million t in 1984. This decline reflected the
new nuclear capacity available at the
Pickering and Bruce stations and is the
beginning of a trend forecast to continue
until early in the 1990s. This 2.5 million t
decline in coal use by Ontario Hydro was the
major factor behind the decline in overall
Canadian coal consumption in 1985 and the
decline in coal imports from the United
States.

In spite of Ontario Hydro's overall
reduction in coal consumption, its use of
Canadian coal is forecast to have grown by
about 5 per cent in 1985 to 3.3 million t
representing about 30 per cent of total
consumption, compared with 23 per cent in
1984. The Atikokan coal fired station, using
Saskatchewan lignite coal, officially entered
service in November 1985 in northwestern
Ontario.

Demand for coal by steel plants and
general industry and other users in Ontario
is forecast to total 7.7 million t in 1985.
Total demand in Ontario therefore fell by 12
per cent in 1985 to about 18.6 million t,



down from 21 million t in 1984. Coal con-
sumption in Saskatchewan for the generation
of electricity is forecast to total 8.5 million t
in 1985, up 7 per cent over 1984. Most of
this increase was due to the low water levels
and lower electricity production from hydro
sources. Coal consumption will grow slowly
in Saskatchewan until the early 1990s when
new coal fired wunits are forecast to come
on-stream.

Thermal coal consumption in Alberta
grew by 5 per cent in 1985 to 16.9
million t. This will increase by over one
million t next year due to the January 1986
commissioning of the first 400 megawatt unit
of the Sheerness Generating Station. A
second similar sized wunit is scheduled for
completion in 1990. Two other 400 megawatt
units, at the Genesee Generating Station,
are scheduled for commissioning in 1989 and
1991. With the completion of these stations
thermal coal demand in Alberta will exceed 23
million t.

EXPORTS AND IMPORTS

Canada is a major world coal trader export-
ing and importing more than 42 million t of
coal valued at over $3 billion. In spite of
continuing difficulties in world markets,
Canada's coal exports expanded by an
impressive 9 per cent in 1985, to 27.2 million
t. Imports on the other hand fell by about
18 per cent to 15 million t. Final statistics
for 1985 should place Canada as the world's
fifth largest exporter and fourth largest
importer of coal. Total world coal trade in
1984 exceeded 300 million t fairly equally
divided between coking and thermal coal.

Much of the expansion in Canada's trade
was accounted for by increased exports to
our major market, Japan, although increases
were also recorded in shipments to other
markets in Europe, Latin America and the
Pacific Rim. Exports from Canada's west
coast were divided between the port of
Vancouver which exported in excess of 19
million t, and the new coal terminal at Ridley
Island near Prince Rupert which shipped
over 7 mwillion t, up substantially from just
over 5 million t in 1984. This later increase
reflected the significant progress made by
Quintette Coal Limited in improving its
output relative to 1984 when it was
experiencing start-up problems.

In spite of the increased level of
overseas shipments, the export segment of
Canada's coal industry continues to
experience difficult times. Profit margins

Coal and Coke

are down due to several years of price and
volume cutbacks caused by slower than
forecast growth in demand for coking and
thermal coal and an increase in worldwide
supply capacity. The slowdown in the
growth of demand was the result of the
global recession of the early 1980s.

Canadian companies have undertaken
significant cost reduction programs, reduced
the size of their work force and improved
their levels of efficiency in response to the
price and volume cutbacks. While this puts
the industry in a much more competitive
position for developing new contracts, it is
recognized that the remaining years of this
decade will be an era of slow growth for
additional exports. The emergence of
Colombia as a new thermal coal exporter to
European and Asian markets, and the
U.S5.5.R. and People's Republic of China as
exporters to the Pacific Rim markets
suggests that the competition will be more
intense in the years ahead.

Nevertheless, Canadian exporters
continue to make progress in winning a
growing share of the world's largest coal
import market - Japan. In 1984, Canada
replaced the United States as the second
largest supplier of coking coal to the
Japanese steel industry and preliminary
figures suggest that Canada will remain the
second largest supplier in 1985. Future
significant increases in exports from Canada
may, however, depend on the growing world
thermal coal market. The importance of this
market is demonstrated by the fact that all
the major new export coal mines under active
investigation in Canada, or in the pre-
development phase, are mines that will
produce thermal coal.

The decline in the level of Canadian
imports in 1985, as noted elsewhere reflects
the development of new nuclear capacity in
Ontario. This decline will continue into the
1990s but may be reversed once all the
nuclear capacity currently under construc-
tion is on-stream.

Domestic coal requirements for electri-
city, for steelmaking, and for general
industry usage will increase throughout the
remaining years of this decade and into the
1990s. All of the additional coal used for
the generation of electricity, which is the
largest of these markets, is likely to be
supplied from Canadian mines and the level
of this demand could be accelerated if some
of the R, D & D into new coal burning
technologies now under way in Canada and
elsewhere, proves commercially viable.
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TABLE 1. SUMMARY OF COAL SUPPLY BY TYPE AND VALUES, 1981-85
1981 1982 1983 1984 19853
(000 t) ($000) (000 t) ($000) (000 t) ($000) (000 t) ($000) (000 t) ($000)
DOMESTICL
Bituminous
Nova Scotia 2 539 133,226 3 052 174,474 2 986 144,000 3 094 161,951 2 830 169,000
New Brunswick 524 23,308 499 24,450 558 29,000 564 29,742 555 29,800
Alberta 6 895 272,238 6 978 337,742 7 315 371,000 7 630 358,478 7 730 307,100
British Columbia 11 781 590,935 11 768 654,130 11 697 588,000 20 775 1,035,785 23 000 1,101,700
Total 21 739 1,019,707 22 396 1,190,796 22 556 1,132,000 32 062 1,585,956 34 115 1,607,600
Sub-bituminous
Alberta 11 551 42,559 13 021 88,022 14 464 112,000 15 422 126,302 16 620 151,400
Lignite
Saskatchewan 6 798 55, 305 7 494 73,520 7 760 95,000 9 918 130,706 9 745 125,100
Total 40 088 1,117,571 42 811 1,352,398 44 780 1,339,000 57 402 1,842,964 60 480 1,884,100
IMPORTED?
Bituminous &
anthracite
briquettes 14 836 991,994 15 773 1,132,000 14 667 1,031,000 18 352 1,366,000 15 000 .
Total 54 924 2,109,565 58 584 2,484,338 59 447 2,370,000 75 754 3,208,964 75 480
Sources: Statistics Canada; Energy, Mines and Resources Canada.

fob mines.
.. Not available.

Value at United States ports of exit.

Preliminary figures or estimates.
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TABLE 2. PRODUCER'S DISPOSITION OF CANADIAN COALIL, 1984

New British
Destination Nova Scotia Brunswick Saskatchewan Alberta Columbia Canada
(000 tonnes)

Newfoundland 1 - - - - 1
Prince Edward Island 8 - - - - 8
Nova Scotia 2 248 - - - - 2 248
New Brunswick 17 558 - - - 575
Quebec - - - - - -
Ontario - - 1 319 1 880 766 3 968
Manitoba - - 346 1 23 370
Saskatchewan - - 8 253 1 57 8 311
Alberta - - - 16 194 2 16 196
British Columbia - - - 2 124 126

Total Canada 2 274 558 9 918 18 078 972 31 800
Japan 76 - - 3 784 12 682 16 542
Others 423 - - 1 050 7 123 8 596

Total shipments 2 773 558 9 918 22 912 20 777 56 938
Sources: Statistics Canada; Energy, Mines and Resources Canada.
1 Saleable coal (raw coal, clean coal and middling sales).
- Nil.
TABLE 3. SUMMARY OF COAL SUPPLY-DEMAND, 1974-85

Canada Production Imports
Sub- Total Domestic
Year Bituminous Bituminous Lignite Total Anthracite _ Bituminous Available Consumption  Exports
(million tonnes)

1974 12.5 5.1 3.5 21.1 0.4 12.0 33.5 24.9 10.5
1975 15.8 6.0 3.5 25.3 0.4 15.4 41.1 25.5 11.4
1976 14.4 6.4 4.7 25.5 0.3 14.3 40.1 28.2 11.9
1977 15.3 7.9 5.5 28.7 0.4 15.0 44.1 30.8 12.4
1978 17.1 8.3 5.1 30.5 0.3 13.8 44.6 31.7 14.0
1979 18.4 9.6 5.0 33.0 0.2 17.3 50.5 34.8 13.7
1980 20.2 10.5 6.0 36.7 0.3 15.5 52.5 37.3 15.3
1981 21.7 11.6 6.8 40.1 0.4 14.4 54.9 38.4 15.7
1982 22.3 13.0 9.5 42.8 0.3 15.5 58.6 41.5 16.0
1983 22.5 14.5 7.8 44.8 0.3 14.4 59.5 43.6 17.0
1984 32.1 15.4 9.9 57.4 0.2 18.1 18.3 48.6 25.1
19851 34.1 16.6 9.7 60.5 . .o 16.0 48.0 27.1

Sources: Statistics Canada; Energy, Mines and Resources Canada.
Preliminary figures or estimates.
<+ Not available.
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TABLE 4. COAL USED BY THERMAL POWER STATIONS IN CANADA, BY PROVINCES,
1966-85

Nova New Saskat- Total
Scotia Brunswick Ontario Manitoba chewan Alberta Canada
(000 tonnes)

1966 799 294 3 500 79 1 116 1 360 7 148
1967 758 275 4 435 38 1 334 1 427 8 267
1968 646 240 5 523 179 1 354 2 128 10 070
1969 676 150 6 424 51 1 123 2 378 10 802
1970 548 113 7 696 503 1 969 2 951 13 780
1971 689 271 8 560 446 1 996 3 653 15 615
1972 663 281 7 599 410 2 145 4 113 15 211
1973 585 193 6 615 386 2 806 4 474 15 059
1974 606 292 6 721 132 2 902 4 771 15 424
1975 571 248 6 834 323 3 251 5 345 16 572
1976 730 207 7 612 979 3 521 5 996 19 045
1977 572 198 8 795 1 113 4 304 7 461 22 443
1978 771 151 9 097 341 4 585 8 029 22 914
1979 644 198 9 901 73 4 956 9 181 24 956
1980 1 052 315 10 779 240 4 972 10 424 27 782
1981 1 126 515 11 460 332 4 935 11 445 29 813
1982 1 300 548 12 484 184 5 897 13 242 33 656
1983 1 400 564 13 025 109 6 625 14 492 36 216
1984 1 974 610 13 413 163 7 925 16 123 40 208
19851 2 300 500 10 900 225 8 500 16 875 39 300
Sources: Statistics Canada; Energy, Mines and Resources Canada.

Preliminary figures or estimates.
TABLE 5. EXPORT DEMAND FOR CANADIAN COAL, 1984-85
Country 19841 Jan.-Nov. 19852

(000 t) ($000) (000 t) ($000)

United Kingdom 192 14,041 342 23,100
Belgium-Luxembourg 321 19,799 49 3,285
Denmark 325 17,505 329 17,470
West Germany 418 23,015 331 20,993
France 417 21,013 630 30,906
Netherlands 116 6,291 30 2,101
Sweden 244 18,161 312 20,841
Hong Kong 192 9,293 432 18,437
Pakistan 159 10,921 144 9,941
Japan 16 543 1,281,791 16 771 1,307,707
South Korea 3 583 219,738 3 806 242,628
Taiwan 746 45,334 611 40,077
Brazil 1 055 73,018 887 59,047
Chile 142 8,835 157 10,831
Mexico 163 11,092 195 13,035
United States 191 8,653 313 14,900
Yugoslavia 119 7,282 - -
Others _ 2123 9,495 3094 16,677

Total 25 138 1,805,277% 25 648 1,851,9765

1 Statistics Canada and Energy, Mines and Resources, Canada. 2 Statistics Canada, Domestic
Exports by Commodities and Countries, Catalogue 65-004. Preliminary figures. 3 Includes
Italy, Philippines, Egypt, Spain. 4 Includes Finland, Italy, Iran, Spain, India, People's
Republic of China, Philippines. 5 Fob port of export.
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TABLE 6. SUMMARY OF COAL DEMAND, 1980-84
1980 1981 1982 1983 1984
(000 tonnes)
DEMAND
Thermal Electric
Canadian 19 314 20 998 24 033 26 748 9 935
Imported 8 468 8 815 9 623 9 468 10 273
Total 27 782 29 813 33 656 36 216 40 208
Metallurgical
Canadian 961 784 229 102 -
Imported 6 279 5 593 5 347 5 481 6 542
Total 7 240 6 377 5 576 5 583 6 542
General Industry
Canadian 1 190 962 1 075 667 628
Imported 955 1 044 986 1 003 1136
Total 2 145 2 006 2 061 1 670 1 764
Space Heating
Canadian 166 171 185 180 185
Imported - - - - -
Total 166 171 185 180 185
Exports
Canadian 15 269 15 705 16 004 17 011 25 138
Total
Canadian 36 900 38 620 41 526 44 708 55 886
Imported 15 702 15 452 15 956 15 952 17 951
Grand Total 52 602 54 072 57 482 60 660 73 837
Sources: Statistics Canada; Energy, Mines and Resources Canada.
- Nil.
TABLE 7. CANADA, COKE PRODUCTION AND TRADE, 1974-84
Production Imports Exports
Coal Petroleum Coal Petroleum Coal Petroleum
(tonnes)
1974 5 443 427 274 412 509 058 746 033 260 892 24 940
1975 5 277 837 270 685 546 456 572 557 96 081 161 576
1976 5 289 185 678 432 287 249 591 859 169 895 136 970
1977 4 845 066 921 363 382 827 986 678 198 727 157 191
1978 4 967 664 1 014 076 553 349 973 985 217 595 134 762
1979 5 775 141 1 105 433 520 534 980 657 228 601 125 416
1980 5 249 744 1 156 444 626 923 308 322 319 554 150 200
1981 4 659 007 1 098 397 653 645 935 929 190 879 200 149
1982 3 999 117 1 083 129 453 915 650 810 129 793 104 897
1983 4 120 002 986 730 576 649 759 954 45 606 65 323
1984 4 900 478 1 072 983 660 257 886 734 116 226 55 300
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TABLE 8. CANADIAN COAL PRODUCTION, 19851

Bituminous
Nova Scotia
New Brunswick
Alberta
British Columbia

Sub-bituminous
Alberta

Lignite
Saskatchewan

Total

000 tonnes $000

2,830 169,000
555 29,800
7,730 307,100
23,000 1,101,700
16,620 151,400
9,745 125,100
60,480 1,884,100

1 Preliminary estimates, Statistics Canada.

TABLE 9. CANADA, COAL PRODUCTION,
IMPORTS, EXPORTS AND CONSUMPTION,
1980-85

Domestic

Pro- Con-

duction Imports Exports sumption

{000 tonnes)

1980 36 664 15 829 15 269 37 333
1981 40 088 14 836 15 705 38 367
1982 42 811 15 773 16 004 41 478
1983 44 780 14 667 17 OLL 43 649
1984 57 402 18 352 25 138 48 699
19851 60 480 15 00U 27 200 48 000

Sources: Statistics Canada; Energy, Mines

and Resources Canada.
1 Preliminary figures or estimates.



Cobalt

R.G. TELEWIAK

Consumption of primary cobalt in the western
world is estimated to be 18 000 t in 1985,
the same as 1984. An additional 2 000 t of
cobalt contained in secondary material, was
also utilized by consumers.

Demand from the superalloy sector,
which accounts for about one-third of the
total, was again particularly strong. This
was led by the manufacture of new commer-
cial and military jet engines, as well as
normal replacement of jet engine parts,
primarily turbine blades.

CANADIAN DEVELOPMENTS

The two mine producers of cobalt, Inco
Limited and Falconbridge Limited, recover
cobalt as a byproduct of nickel-copper
production. Inco operates mines at
Sudbury, Ontario and Thompson, Manitoba.
Falconbridge's mines are also at Sudbury.

At  Port Colborne, Ontario, Inco
operated its cobalt refinery at its capacity of
900 tpy of electrolytic cobalt rounds. The
refinery was opened in 1983 and high quality
cobalt metal is produced for use, primarily
in the superalloy sectors.

At  Sudbury, Inco proceeded with
development of the high~grade deep zone of
the Creighton mine, which is expected to
provide some of the company's lowest cost
ore. Cost reduction programs continued to
be pursued aggressively, particularly in
mining. Increased use of bulk mining
methods was a major factor in decreasing the
company's operating costs.

At Thompson, Inco commenced prelim-
inary production at its Thompson open-pit in
October. The deposit is high-grade, aver—
aging 2.7 per cent nickel along with values
in copper, cobalt and platinum group
metals. The open-pit will replace the Pipe
open-pit which was mined out in 1984 but
from which stockpiled ore was taken in
1985. As a result of less complex metal-
lurgy, the metal recoveries are expected to

R.G. Telewiak is with the Mineral Policy Sector,
Energy, Mines and Resources Canada. Telephone (613) 995-9466.

be higher than Pipe ore. The ore grade is
also three times higher than at Pipe.

Falconbridge, at Sudbury, commenced a
three year, $216 million program of pre-
production, development and capital expendi-
tures. A major part of the program is to
deepen the Strathcona No. 1 shaft, and to
develop the Cralg and Onaping deposits.
Falconbridge had fallen behind in mine
development a few years ago, due to other
priorities.

Cobalt feedstock supply for Sherritt
Gordon Mines Limited's refinery at Fort
Saskatchewan, Alberta, remained about the
same as in 1984. Sherritt Gordon toll
refines cobalt for several producers and in
1985 material from AMAX Inc. continued to
be obtained. However, with the late-
November closure of AMAX's refinery in
Louisiana, United States this material will be
unavailable in 1986.

An airstrip was completed on the
copper—cobalt Windy Craggy property of
Geddes Resources Limited in northwestern
British Columbia. The deposit is reported to
contain 318 million t of mineralization grading
1.5 per cent copper, 0.08 per cent cobalt
plus gold values. A 850 m adit is planned
for 1986. The adit will be driven through
the zone rich in cobalt and into the part of
the deposit with higher gold values.

WORLD DEVELOPMENTS

Zaire, which possesses over one-half of the
cobalt production capacity in the western
world, continued its market stabilization
strategy adopted in 1984. Exports were
closely monitored to ensure that international
supply and demand were in approximate
balance. La Générale des Carrieres et des
Mines du Zaire (Gecamines), the Zairean
state-owned mining company and marketing
agency, has announced that it will increase
or decrease sales and production as neces-
sary in order to maintain market
equilibrium.
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Falconbridge started an expansion of its
refinery at Kristiansand, Norway to 54 400 t
of nickel annually from 38 600 t, with
adjustments for the refining of copper,
cobalt and precious metals. A long-term
agreement was signed with BCL Ltd., which
operates mines and a smelter at Selebi
Pikwe, Botswana. BCL agreed to deliver
6 500 t of matte to the refinery in 1985,
21 000 t in 1986 and 41 000 tpy from 1987 to
1999.

AMAX Inc. in the United States, which
had been treating the BCL matte, closed its
Port Nickel, Louisiana, refinery on
November 30. The Botswana matte had been
the major source of matte with the remainder
coming from Agnew Mining Co. Pty. Ltd. in
Australia. AMAX has a contract until 1989
with Agnew for the matte and AMAX agreed
to terms with Sherritt  Gordon  and
Outokumpu Oy for sale of most of it. The
AMAX refinery had been the only primary
nickel and cobalt processing facility in the
United States.

PRICES

The producer price of cobalt was kept at
$US 11.70 per pound throughout the year.
This price had been initially cut in April
1983 and the major factor in keeping the
price at that level, has been the market
stabilization strategy adopted by Zaire.

Merchant prices, however, were weaker
and differentials of up to $1.00/lb between
the producer and market prices, were
obtained. In the latter part of the year,
merchant prices were under downward
pressure, due partially to some concerns
that the producer price may fall, and also
that some wunauthorized cobalt material may
soon be released from Zaire.

USES

One of the major uses for cobalt is in super-
alloys where it improves the strength, wear
and corrosion resistance characteristics of
the alloys at elevated temperatures. The
major use of cobalt-base superalloys is in
turbine blades for aircraft jet engines and
gas turbines for gas pipelines. Cobalt-based
superalloys normally contain 45 per cent or
more cobalt, while nickel- and iron-based
superalloys contain 8 to 20 per cent cobalt.

Although the demand for cobalt in the
production of magnets has been declining in
recent years, this is still an important use
for cobalt. Consumption of cobalt in this
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sector is almost one-half of what it was in
1970.

Cobalt-base alloys are used in
applications  where difficult cutting is
involved and high abrasion resistance quali-
ties are required. The most important group
of cobalt-base alloys is the stellite group,
containing cobalt, tungsten, chromium, and
molybdenum as principal constituents. Hard-
facing or coating of tools with cobalt alloys
provides greater resistance to abrasion,
heat, impact and corrosion.

Cobalt metal powder is used as a binder
in making cemented tungsten carbides for
heavy-duty and high-speed cutting tools.

As a chemical product, cobalt oxide is
an important additive in paint, glass, and
ceramics. Cobalt is also used to promote the
adherence of enamel to steel for applications
such as appliances, and steel to rubber for
the construction of steel-belted tires. A
cobalt-molybdenum-alumina compound is used
as a catalyst in hydrogenation and in petro-
leum desulphurization.

OUTLOOK

Over the long-term, cobalt consumption is
expected to increase at an annual rate of
1 to 2 per cent. The price volatility in the
late-1970s and early-1980s, along with some
concern over potential security of supply,
has resulted in considerable substitution
away from cobalt in certain uses and is a
major factor in the forecast of a relatively
modest increase.

Major consuming countries have
expended considerable resources to find sub-
stitutes for cobalt in key applications.
These programs have reduced the amount of
cobalt used or eliminated it completely in
certain applications. As an example, Pratt &
Whitney Group of the United States has
developed a jet engine combustor which
consists of a nickel alloy, to replace a
cobalt alloy. A heat resistant ceramic coat-
ing reportedly makes the nickel alloy at least
as durable as the cobalt one.

Due primarily to the threat of
substitution, the price of cobalt is not
considered likely to advance significantly in
real-terms from its average level for 1984 of
just over $US 11.50/1b. A substantially
higher price would encourage more substitu-
tion and it would be in the long-term
interest of producers to not precipitate that
type of action.



Zaire and Zambia are the two largest
producers in the world, accounting for about

pursue,
these

have

Cobalt

along with possible other events in
countries, will

a major impact

two-thirds of cobalt capacity. The upon supply and resultantly on prices and
strategies which these two  producers consumption.
TABLE 1. CANADA, PRODUCTION TRADE 1983-85 AND CONSUMPTION 1982-84
1983 1984 1985P
(kilograms) {3) (kilograms) ($) (kilograms) ($)
Production! (all forms)
Ontario 1 088 364 17,758,765 1 687 632 48,583,550 2 321 894 79,599,170
Manitoba 321 262 5,804,674 435 701 12,542,960 353 754 12,127,395
Total 1 409 626 23,563,439 2 123 333 61,126,510 2 675 648 91,726,565
Exports (Jan.-Sept.)
Cobalt metal
United States 654 191 11,585,000 1 149 524 25,326,000 963 022 22,457,000
United Kingdom 107 974 3,805,000 179 481 2,549,000 71 000 396,000
South Africa 21 559 539,000 - - 431 18,000
Belgium-Luxembourg 67 995 379,000 136 996 764,000 82 000 457,000
Australia 14 856 208,000 3 929 118,000 4 315 153,000
Other countries 18 707 330,000 17 135 574,000 6 643 569,000
Total 885 282 16,846,000 1 487 065 29,330,000 1127 411 24,052,000
Cobalt oxides and
hydroxides2
United Kingdom 184 000 6,061,000 320 000 5,951,000 197 000 5,464,000
United States 8 000 112,000 17 o000 72,000 - -
Belgium-Luxembourg - - 36 000 573,000 - -
Total 192 000 6,173,000 132 000 6,173,000 197 000 5,464,000
Consumption3 1982 1983 1984P
Cobalt contained in:
Cobalt metal 63 863 82 615 85 736
Cobalt oxide 4 634 10 563 19 923
Cobalt salts 12 456 7 818 7313
Total 80 953 . 100 996 . 112 972 ..
Sources: Energy, Mines and Resources Canada; Statistics Canada.

Production (cobalt content) from domestic ores.
P Preliminary; T Revised; - Nil; .. Not available.

Gross weight.

3 Available data reported by consumers.
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TABLE 2. CANADA, COBALT PRODUCTION, TRADE AND CONSUMPTION,
1970, 1975 AND 1980-84

Exports Imports
Cobalt Cobalt oxides Cobalt Cobalt oxides
Productionl metal and hydroxides ores and hydroxides Consumption4
(tonnes)
1970 2 069 381 837 .. .. 148
1975 1 354 431 561 .. .o 123
1980 2 118 325 1 091 2 26 105
1981 2 080 677 601 24 20 101
1982 1 274 585 2307 2 30 81T
1983 1 410 885 192 45 30 101
1984 2 123 1 487 373 113P

Sources: Energy, Mines and Resources Canada; Statistics Canada-
Production from domestic ores, cobalt content including cobalt content of Inco Limited and of
Falconbridge Limited shipments to overseas refineries. 2 Cobalt content. 3 Gross weight.
Consumption of cobalt in metal, oxides and salts.
P Preliminary; T Revised; . Not available.

TABLE 3. WORLD PRODUCTION OF

COBALT

1981 1982 1983P  1984¢
(tonnes)

Zaire 15 420 11 300 11 300 16 960
Zambia 3 420 3 250 3 200 4 620
Canada 2 080 1 274 1 410 2 123
Australia 1 470 1 480 1 360 1 270
Finland 1 035 930 910 910
Cuba 1 715 1 500 1 650 1 530
U.S.S.R. 2 180 2 270 2 360 2 630
Other 3 430 2 267 1 800 1 027
Total 30 750 24 271 23 990 31 070

Source: United States Bureau of Mines.
P Preliminary; € Estimate.
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Columbium (Niobium)

D.G. FONG

Western world columbium production in 1985,
estimated at 20 000 t of columbium pentoxide
(Cb205) improved slightly over 1984. Mine
production of columbium in Canada was at
capacity during 1985 while the demand for
Canadian pyrochlore concentrates remained
strong.

World columbium consumption in 1985
made only a modest gain compared with 1984
when consumption improved by over 15 per
cent because of the economic vrecovery.
Although the demand for carbon steels and
high-strength-low-alloy steels showed a mar-
ginal decline, the market for superallbys and
stainless steels remained strong throughout
most of 1985, especially for superalloys.

The continuing strength in the
aerospace industry, and near record orders
for new commercial aircrafts in 1985, will
most likely result in a firm demand for
columbium-containing superalloys over the
next half decade.

Prices for most columbium products
during 1985 were unchanged, except, for
Canadian pyrochlore concentrates which were
lowered by about 20 per cent at year-end in
the Metals Week price quotation.

CANADIAN DEVELOPMENTS

Niobec Inc., with its mine located at
St. Honoré&, Quebec, is Canada's sole colum-
bium producer. Niobec is jointly-owned by
Société  québécoise  d'exploration  mini&re
(SOQUEM) and Teck Corporation. Produc-
tion in 1985 was estimated at 3 180 t of
columbium pentoxide (Cbp0g) contained in
pyrochlore concentrate, a slight increase
from 1984. The output is expected to
increase in 1986 because mining will encoun-—
ter higher ore grades.

Niobec became the only major world
supplier of pyrochlore concentrate following
a decision taken by DBrazilian producers to
convert all their output into intermediate

products. Shipments of Canadian pyrochlore
concentrates, containing about 60 per cent
Cb205 are destined primarily for the United
States (27 per cent), western Europe (35
per cent) and Japanese (36 per cent)
markets.

Highwood Resources Ltd. continued
development work at its Thor Lake deposit in
the Northwest Territories. Thor Lake is
located 110 km southeast of Yellowknife on
the north shore of Great Slave Lake. The
property contains several multi-metal depos-
its, each with slightly different mineraliza-
tion. Exploration work between 1977 and
1981 outlined 70 million t of mineralization
with an average grade of 0.03 per cent
tantalum oxide (Tap05), 0.40 per cent colum-
bium oxide (Cb20s5), 3.5 per cent zirconium
oxide (ZrO;) and 1.7 per cent combined rare
earth oxide (REQ). Additional drilling in
the 1983-84 seasons identified a beryllium
zone containing 1.8 million t of 0.85 per cent
beryllium oxide (BeOQO).

In 1985, an wunderground ramp was
driven into one of the mineralized zones to
obtain bulk samples of beryllium and yttrium
ore for pilot plant testing. At year-end,
metallurgical testing of the bulk samples
was being carried out at an Ontario
laboratory. If this property is brought into
production, tantalum, columbium, rare earths
and other associated elements could be
produced as byproducts or coproducts.

Iron Ore Company of Canada (10C)
discontinued work in 1985 at its Strange
Lake property because of studies that indi-
cated a limited market for metals contained in
this deposit. The I0C property, located
near Lac Brisson and straddling the bound-
ary between Quebec and Labrador, was
reported to contain a large tonnage of
yttrium, zirconium, rare earths, columbium
and tantalum. The deposit was discovered
in 1979 in a follow-up of a geochemical sur-
vey of the region under a joint federal-
provincial program.

D.G. Fong is with the Mineral Policy Sector, Energy,
Mines and Resources, Canada. Telephone (613) 995-9466. 22.1



WORLD DEVELOPMENTS

Companhia Brasileira de Metalurgia e
Mineracao S.A. (CBMM), the world's largest
columbium source, produces about 85 per
cent of Brazil's annual output; the balance is
produced by Mineracao Catalao de Goias
S.A. Together they have an installed capa-
city of 46 200 t columbium concentrates and
27 700 t of ferrocolumbium.

Brazil's columbium production in 1985
was estimated to be about the same as in
1984, reported at 16 783 t Cb205 equiva-
lent. Exports by CBMM were about 11 839 t
of ferrocolumbium and 771 t of high purity
columbium oxide, compared with 11 261 t and
673 t respectively in 1984. Catalao's exports
were estimated to be the same as in 1984,
which were 2 074 t of ferrocolumbium.

CBMM is owned 55 per cent by
Metropolitana de Comércio e Participacoes, a
private Brazilian interest, and 45 per cent
by Molycorp, Inc. of the United States. The
ownership of the Mineracao Catalao operation
changed hands in late-1984 when Anglo
American Corporation of South Africa Ltd.
acquired a controlling interest.

In recent years, CBMM has placed a
high priority on the further processing of
its columbium ores. In addition to nickel-
columbium allby and high purity oxides oper-
ations, the company announced in 1985 its
decision to invest $US 4.6 million in a plant
to start commercial production of pure
columbium metal for global markets. The
new project, to be located at Araxa in the
state of Minas Gerais, is near its mine and
plant site and will have a production
capacity of 100 tpy. Startup of the new
operation is scheduled for 1987.

USES

The steel industry is the largest consumer of
columbium, which is used in the form of
ferrocolumbium as an additive agent in high-
strength-low-alloy (HSLA) steels, carbon
steels, and stainless steels. Although the
quantity of contained columbium may be as
low as 0.02 per cent, the yield strength and
mechanical properties of the resulting steel
are significantly improved. These character-
istics are particularly important in applica-
tions such as large-diameter pipeline, auto-
motive components, structural applications
and drilling platforms.

High-purity columbium pentoxide is used
mainly in superallbys for turbine and jet
engines, which have traditionally been the
second largest use after steels. A columbium
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addition to the cobalt- and nickel-based
superalloys improves the high-temperature
characteristics of these alloys. In addition,
a columbium-based alloy containing
tantalum, tungsten and zirconium is being
used for the orbital maneuvering engine in
the U.S. space shuttles.

In the manufacture of high-alloy and
stainless steels, columbium is used to impart
resistance to corrosion at elevated tempera-
tures, a property of particular importance in
petroleum processing plants, heat exchangers
for severe chemical environments and acid
pressure vessels.

One of the important properties of pure
columbium is its superior conductivity com-
pared with other metals. Super conductivity

is the loss of all resistance to direct
electrical current at temperatures near
absolute zero. This special property of

columbium allows the construction of powerful
electrical generators, which are much more
efficient than conventional generators with
copper wire windings. Also, because of the
powerful magnetic field created by the
superconductors, it is used extensively in
the construction of nuclear magnetic reson-
ance (NMR) spectrometers. In addition,
many potential applications in electrical
devices are being developed, including new
types of motors, ship engines, electric gene-
rators and switch elements for computers.

Special high-purity columbium pentoxide
is produced for optical applications. Addi-
tions of columbium pentoxide to optical glass
give a high refractive index and thereby
allow production of thin Ilenses for eye-
glasses. This characteristic, along with
others such as lightweight and durability,
enable such lenses to be competitive with
plastic lenses.

PRICES

The price for Canadian pyrochlore concen-
trates remained unchanged throughout most
of 1985 but dropped from $US 7.17 to
$US 5.73 per kg of contained Cbp0O5 at
year-end in the Metals Week price quota-
tions. Prices for other columbium products
remained stable during the year. Regular
grade ferrocolumbium remained at $US 12.48
and high-purity vacuum grade at $US 39.03
per kg of contained columbium.
?

OUTLOOK

Improved steelmaking technology and lower

steel requirements will continue to have a
negative impact on the consumption of a
number of ferroallby products. The demand



for ferrocolumbium, however, is expected to
fare better than most other ferroalloys
because of the advantages held by columbium
steels, which result in substantial material
savings for many steel applications. In the
long run, the demand for columbium in the
western world is expected to grow between 3
and 4 per cent a year.

Increased wuses of HSLA steels in
auto-making for component and structural
parts is expected to be a continued trend
and an important factor in the demand
growth for columbium. Growth in automobile
applications for HSLA steels came mainly
from the |unitized frame for maintaining
strength and wheel 7rims for weight
reduction. Further growth is likely to be in
forged products such as connecting rods and
crankshafts which will result in cost savings
from the elimination of heat treatment.

The outlook for the Canadian steel pipe
and tube industry is less certain. The
market for large and small diameter pipe is
expected to remain at current levels through
1986. Steel casing and tubing demand,
which was strong in 1985 because of
increased drilling activities in Canada, will
likely decline in 1986 with the end of the
petroleum incentive (PIP) grants. Also, the
industry is forecasting a modest decline in
demand for specialty steels in 1986.

Stainless steel products, another major
use of columbium, experienced a slight down-
turn in late-1985 from a strong market in
1984. The decline was due mainly to a
softening in sales of consumer durable goods
and weaker orders for some capital goods.
This trend is expected to continue in 1986.

The use of columbium in superconductors
is expected to have a bright future.

Columbium (Niobium)

Current plans for the production of large
superconductors, which would find
application in particle accelerators, atomic
smashers and levitating systems for trains
could result in a large increase in the
demand for columbium.

The expanding use of magnetic resonance
imagers (MRI) is projected to have a
noticeable impact on the columbium market in
the near future. MRI is used for medical
scanning in hospitals; it is a more powerful
technology than X-ray scanners but does not
emit radiation. The potential growth in this
area is substantial.

On the supply side, there will be
adequate resources and production capacity
to meet the forecasted demand increase.
Brazil has an abundance of columbium
reserves, both proven and as yet to be
developed; CBMM is in a position to double
its 25 000 tpy pyrochlore plant whenever
markets warrant.

Canada also has large resources which
occur in a number of undeveloped deposits
across the country. In view of the strong
growth potential for columbium, some of
these deposits are likely to be mined in the
next decade. The development of these
deposits will enhance Canada's position as an
important world columbium supplier.

Adequate supplies to satisfy growing
demand and the relative stability  of
columbium prices have been key factors in
expanding the markets for this metal. These
factors are expected to prevail in the fore-
seeable future, with  the result that
columbium should remain cost effective as a
steel additive, particularly in relation to its
closest substitute, vanadium.
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PRICES

Prices as quoted in Metals Week in December 1984 and 1985, U.S. currency.

1984 1985
(3)

Columbium ore

Columbite, per kg of pentoxide, cif U.S. portsl 7.72-11.02 7.70-11.02

Canadian pyrochlore, per kg, fob mine 7.17 5.73
Ferrocolumbium, per kg Cb, fob shipping point

Low alloy 12.48 12.48

High purity alloy 39.02 39.02
Columbium metal, per kg 99.5-99.8%,
fas shipping point

Reactor ingot 72.75-88.18 72.75-88.18

Reactor powder 79.37-105.82 79.37-105.82

1 The range reflects variations in the ratio of columbium pentoxide (Cb20s5) to tantalum
pentoxide (TayOs5).
cif - Cost, insurance and freight; fob - Free on board; fas - Free alongside ship.

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

32900-1 Columbium and tantalum ores

and concentrates free free free free
35120-1 Columbium (niobium) and

tantalum metal and alloys

in powder, pellets, scrap,

ingots, sheets, plates,

strips, bars, rods, tubing

or wire for use in Canadian

manufactures (expires

June 30, 1986) free free 25 free
37506-1 Ferrocolumbium, ferrotantalum,

ferro-tantalum-columbium free 4.3 5 free
MFN Reductions under GATT 1985 1986 1987
(effective January 1 of year given) (%)
37506-1 4,3 4.2 4.0

UNITED STATES
601.21 Columbium ore free

1985 1986 1987

(%)

628.15 Columbium metal, unwrought,

and waste and scrap (duty on

waste and scrap suspended to

June 30, 1982) 4.0 3.9 3.7
628.17  Columbium, unwrought alloys 5.6 5.2 4.9
628.20  Columbium metal, wrought 6.4 5.9 5.5
Sources: The Customs Tariff, 1985, Revenue Canada, Customs and Excise; Tariff Schedules

of the United States Annotated 1985, USITC Publication 1610; U.S. Federal Register, Vol. 44,
No. 241.
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Columbium (Niobium)

TABLE 1. CANADA, COLUMBIUM (NIOBIUM) PRODUCTION, TRADE AND CONSUMPTION,
1970, 1975 AND 1979-85

Consumption
Ferrocolumbium
Imports Exports2 and Ferro-
Primary forms and fabricated Columbium tantalum-
Production) metals Ores and Con- columbium,
Cb»0g Columbium centrates to (Cb and Ta-Cb
Content Columbium Alloys United States Content)
(kilograms)
1970 2129 271 . . 576 227 132 449
1975 1 661 567 . . 9 682 215 910
1979 2 512 667 855 \J 509 953 360 152
1980 2 462 798 877 156 655 721 486 251
1981 2 740 736 913 303 419 865 455 500
1982 3 086 000 805 59 291 193 356 000
1983 1 744 722 967 396 543 599 359 0007
1984 2 766 805 1 045 236 1 132 892 482 000
1985P 3 300 000 . . .. ..
Sources: Energy, Mines and Resources Canada; Statistics Canada; U.S. Department of
Commerce.

Producers' shipments of columbium ores and concentrates and primary products, Cb0g
content. From U.S. Department of Commerce, Imports of Merchandise for Consumption,
Report FT 135. Quantities in gross weight of material.

P Preliminary; .. Not available; W Withheld to avoid disclosing confidential company data;

T Revised.



Copper

W.J. MCCUTCHEON

Canadian copper producers continued to
experience financial difficulties due to low
metals prices. In Canada, and abroad, a
number of copper companies and properties
were offered for sale as low prices reduced
corporate profits; but these low prices also
made some sales difficult.

Canadian copper shipments and copper
production increased in 1985 compared with
1984. Estimated shipments and production of
copper in copper concentrates are 730 000 t
and 770 000 t, respectively, in 1985 com-
pared with 722 000 t and 722 000 t in 1984.
Production of copper in copper concentrates
is forecast at 775 000 t for 1986.

CANADIAN DEVELOPMENTS

The only copper production in the Maritimes
throughout the year occurred as a byproduct
of the zinc-lead operations at the Brunswick
Mining and Smelting Corporation Limited in
Bathurst, New Brunswick. In Nova Scotia,
Rio Algom Limited's East Kemptville tin mine
started trial production. About 1 500 tpy of
byproduct copper in concentrates should be
produced when the mine reaches full
production.

In Quebec, Noranda Inc.'s Division
Mines Gaspé& continued development work to
prepare the new E-32 orebody for production
in 1988, as a replacement for the Needle
Mountain underground mine which will be
depleted by that time. Needle Mountain
operated a full year but the Copper Mountain
open-pit mine remained shut. The Gaspé
smelter operated through the year, smelting
concentrates produced at the mine and those
imported from South America. The Quebec
government announced regulations in
February to control the emission of sulphur
dioxide from sources within the province.
The Gaspé and Horne smelters will be
required by the end of 1990 to contain 65
per cent and 50 per cent, respectively, of
the sulphur entering the plants. As well,
the Horne smelter will be required to contain
35 per cent of the sulphur entering the
plant by the end of 1989.

At B.P. Minerals Limited's Selbaie
operations, development continued on the
zinc-copper open pit. The 4 500 tpd pit is
expected to start producing by November
1987. In December, Esso Minerals Canada
agreed to purchase a 35 per cent interest in
the Selbaie property. In the Chibougamau
camp, the three gold-copper producers ex-
pressed interest in a chloride-based leach
process for copper. Shaft sinking continued
on schedule towards Corporation Falcon-
bridge Copper's 2.1 million t Ansil orebody
grading 7.18 per cent copper.

The Ontario operations of Inco Limited
and Falconbridge Limited in the Sudbury
basin, which together produced 150 000 t of
copper in 1984, are reviewed in the nickel
chapter of this Yearbook. Falconbridge
Limited announced an agreement to buy Kidd
Creek Mines Ltd. from the Canada Develop-
ment Corporation (CDC) for $Cdn 615 million
of shares and cash. Falconbridge share-
holders will vote on the deal in early-1986.

Expansion of the copper smelter and
copper refinery capacity to 90 000 tpy of
cathode continued at Kidd Creek's operations
in Timmins. In September, an equipment
fault in a holding furnace resulted in a spill
of 400 t of molten copper over the anode
casting facilities. The casting machine was
back in operation 17 days after the incident.

The Ontario government introduced
measures to control the province's 80)
emissions including those from the Sudbury
nickel-copper operations of Falconbridge and
Inco Limited.

In Manitoba, Sherritt Gordon Mines
Limited ceased production at the Fox mine in
late-November, after exhausting economic
reserves. Sherritt's Ruttan mine was
deepened and the increased output resulted
in significant cost reductions. The Trout
mine, operated by Hudson Bay Mining and
Smelting Co., Limited, (HBM&S) will increase
production by about 15 per cent in 1986
compared with 1985. Hudson Bay's parent,
Inspiration Resources Corporation of the

W.J. MCCutcheon is with the Mineral Policy Sector, Energy,

Mines and Resources, Canada. Telephone (613) 995-9466.
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United States, engaged a Toronto investment
firm to determine if Hudson Bay could be
sold as a part of a program to raise capital
for corporate debt reduction and to reduce
Inspiration's dependence upon base-metals.
Interested companies were reported to
include, Inco, Sherritt and Gringes
Exploration Ltd., but no agreement was
concluded.

In British Columbia, an in-pit crusher
and conveyor was completed in January at
Utah International Inc.'s Island Copper mine
and this reduced operating costs. In
December, the company announced plans to
increase mill throughput by 3 000 tpd. This
will permit lower grade ore to be processed
and will take advantage of a two year dis-
count on the additional electrical power rates
which has been offered. In September,
Westmin Resources Limited officially opened
its new HW mine and the new 3 000 tpd mill
adjacent to its existing facilities. Noranda
Inc. announced that it would sell assets to
reduce its debt by $Cdn 1 billion: the first
major sale was its 31 per cent interest in
Placer Development Limited. Brenda Mines
Ltd. and Noranda's Bell mine recommenced
operations in September. The reopening
followed an agreement with the British
Columbia government to reduce hydroelectric
rates and certain taxes and also an agree-
ment with the wunions to extend existing
contracts. Both mines are expected to cease
operations by the end of 1988, after exhaust-
ing economic reserves. Gibraltar Mines
Limited announced a $Cdn 12 million program
to leach waste and low-grade ore to produce
5 000 tpy of cathode through solvent extrac-
tion and electrowinning. Operations are
expected to commence in the fall of 1986 and
will be assisted by a discount on electric
power rates.

Producers' domestic shipments are
estimated to be about 205 000 t in 1985, the
same as the revised 1984 estimate. The
estimate for consumption in the table entitled
"Canada, Copper Production, Trade and
Consumption" is the sum of shipments by
Canadian producers to domestic destinations
plus the refined metal imports.

Competitiveness

Unlike the majority of copper producers in
other nations the profitability of Canadian
copper producers is greatly influenced by
the prices of other metals. There is no
Canadian producer mining only copper. The
largest copper producer in 1984 was a nickel
company, Inco, and the second largest, Kidd
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Creek, derived more revenue from the sale
of zinc than from the sale of copper. Thus,
the changes in competitiveness of a signifi-
cant portion of Canadian copper production
depends more on the changes in prices of
other metals than changes in the price of
copper. At the end of 1985, the fall of
nickel and zinc prices relative to copper had
a negative impact on the economics of a
significant proportion of Canadian copper
production.

Canadian  currency has appreciated
in the past few years relative to the curren-
cies of most other major copper producers,
with the exception of those in the United
States. While the decline of the value in
Canadian currency relative to that of the
United States has helped a number of
Canadian copper producers, the Canadian
industry's competitiveness has been severely
affected by the significant devaluations that
have benefited almost all other major copper
producing nations.

WORLD DEVELOPMENTS

Copper producers in the western world
continued to reduce operating costs by:
producing at higher rates, increasing ore
grade, reducing dilution, and increasing
productivity. Copper prices remained Ilow
despite the drawdown in stocks at the
beginning of the year and concerns then
voiced about the availability of adequate
supplies of high quality material. Demand in
1986 is forecast to be about the same as in
1984, about 7.5 million t.

In the western world, mine production
of copper is estimated at 6.20 million t in
1985, down from the 6.33 million t in 1984.
Refined production is estimated at 7.2
million t, the same as 1984. Western world
refined consumption is estimated at 7.3
million t, down from 7.55 million t in 1984.
Chile was again the world's largest producer,
and western Europe remained the Ilargest
consumer of refined copper.

In the United States, mine and refined
copper production is estimated at 1.05
million t and 1.44 million t respectively,
compared with 1.09 million t and 1.51
million t in 1984. Refined consumption is
estimated at 1.96 million t in 1985 compared
with 2.04 million t in 1984. In early-1985,
the unions and major producers had attempt-
ed to renegotiate labour contracts to obtain
concessions in early-1985, but no agreement
was reached. These contracts expire in 1986
and there is potential for supply disrup-



tions, depending upon the outcome of these
negotiations.

ASARCO Incorporated closed its Tacoma
smelter due to the cost of pollution control
measures that would have been required to
keep the facility in operation. ASARCO's
losses for the first 9 months of 1985 totaled
$US 52 million compared to $US 70 million for
the first 9 months of 1984.

Atlantic Richfield Company's subsidiary,
Anaconda Minerals Company, sold the Butte
mine in September to Washington Corpora-
tions, a highway construction and mine de-
velopment company. The smelter, the refin-
ery and the tailings were not included in the
deal. Kennecott Corporation closed its Utah
Copper Division at the end of April. The
180 000 tpy operation had been running at
one-third of capacity since July 1984. A
$US 400 million modernization project was
announced which is expected to result in a
resumption of the operations by 1988.

Exxon Minerals Company announced that
it would apply for permits to mine the
Crandon property in Wisconsin. Newmont
Mining Corporation's subsidiary Magma
Copper Company lost $US 30 million in the
first 9 months of 1985. Magma's San Manuel
smelter will require an estimated $US 130
million . retrofitting work to comply with
future pollution control standards. The
decision on whether to proceed with the

retrofitting will depend upon upcoming
labour negotiations.
Phelps Dodge Corporation's primary

metal operations reduced costs considerably,
showing a $US 42 million profit for the first
9 months of 1985 compared to a loss of $US
76 million for the same period in 1984.
Phelps Dodge expected to produce about
360 000 t of copper from its Morenci and
Tyrone mining operations in 1985. The Ajo
smelter was closed in April, due to the costs
of complying with air pollution standards.
The sale of a 15 per cent interest in its
Morenci mine to Sumitomo Metal Mining Co.
Ltd. and Sumitomo Corporation for $US 75
million was completed in November. Sumitomo
will receive 15 per cent of the concentrates
produced. In December, Phelps Dodge
announced that Morenci would be expanded
to a capacity of 258 000 tpy in mid-1987 by
a $US 90 million program to be financed by
Phelps Dodge and Sumitomo. Part of the
expansion program will include construction
of a solvent extraction/electrowinning plant.
A further expansion by 9 000 tpy is planned
before 1990.

Copper

In Chile, copper  production was
affected by an earthquake in March which
damaged ports, resulting in the closure of
the Las Ventanas smelter and briefly closed
the El Teniente mine. Production for the
year 1is estimated at 1.3 million t, with
Corporacion Nacional del Cobre de Chile,
(Codelco-Chile) accounting for 1.03 million t.
Codelco~Chile's profits in 1984 were $US 144
million after payments of $US 556 million to
the state.

Codelco-Chile is planning to invest an
estimated $US 1.2 billion in its Chuquicamata
operations, over a five year period. Milling
capacity will be increased by 50 per cent to
150 000 tpd. A flash smelter/acid plant and
additional leach facilities will also be
installed.

Empresa Nacional de Minera's (ENAMI)
smelter at Las Ventanas was damaged by the
March earthquake and forced to close until
mid-April. Codelco decided against building
a 100 000 tpy vrefinery near Santiago to
handle El Teniente blister now processed at
Las Ventanas.

Texaco, Inc. sold its half interest in
the Escondida property in northern Chile for
less than $US 100 million. Utah International
Inc. (owned by The Broken Hill Proprietary
Company Limited (B.H.P.) of Australia)
increased its holding in the property to 60
per cent while Rio Tinto Zinc Corporation
Limited (RTZ) took 30 per cent of the
property and the Japan-Escondida Corpora-
tion took the remaining 10 per cent. The
feasibility of mining the 675 million t orebody
grading 2.1 per cent Cu will be re-examined
in 1986. Present plans envisage a capital
cost of $US 1.1 billion to place the mine in
operation, producing 300 000 to 350 000 tpy
of copper in concentrates at the start of the
next decade. The start up of such a large
concentrate producer could result in
increased treatment and refining charges in
the Pacific basin for existing producers.

No final decision was made by year-end
whether to bring Rio Algom Limited's Cerro
Colorado deposit into production. A produc-
tion rate of about 60 000 t of copper in
concentrates for a capital cost of $US 200
million from the 65 million t, 1.38 per cent
Cu deposit has been considered. Exxon will
spend $US 80 million to expand the output at
its El Soldado mine of its subsidiary Cia
Minera Disputada de las Condes S.A. from
30 000 t of copper in concentrates to 60 000
tpy by mid-1987. Exxon's expansion plans
for its Los Bronces mine are expected to be
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reviewed by mid-1986: the 40 000 tpy
operation could produce 120 000 tpy of
copper in concentrates after an investment of
$US 400 million.

In Zaire, production for 1985 is
estimated at 510 000 t, compared to 500 000 t
for 1984. The majority of the production
came from the state-owned producer,
Générale des Carrieres et des Mines
(Gecamines) which produced about 474 000
tpy. Zaire secured a World Bank loan for
$US 100 million as part of a $US 750 million
plan to rehabilitate the Gecamines facilities.
At the end of the year, European donors
were expected to contribute about $US 100
million towards the plan to maintain produc-
tion. Transportation problems due to low
water levels and congestion of rail facilities
hindered Gecamines throughout the year.

In Zambia, Zambia Consolidated Copper
Mines Limited operations were affected by a
shortage of foreign exchange. As a result
of shortages of spare parts and diesel fuel,
coupled with a strike in June by 8,000
workers, production for 1985 decreased to
about 495 000 t of copper from 522 000 t in
1984. In addition to this, some material was
imported from Zaire and smelted and refined
in Zambia. The European Commission agreed
to provide $US 23 million, repayable after a
10 year grace period at an interest rate of
1 per cent.

In Portugal, the 49 per cent interest in
Sociedad Minera de Neves-Corvo, previously
held by French interests, was sold to RTZ
in mid~1985. The $US 200 million project is
expected to produce about 65 000 t of copper
in concentrates by the end of 1988 from a
25 million t orebody grading more than
8 per cent copper. In addition to the main
orebody, there is an additional 40 million t
of copper-zinc-lead-silver reserves. In
November, a state-owned company invited
tenders for the design and construction of a
100 000 tpy smelter, refinery, acid plant and
infrastructure estimated to cost $US 300
million.

Peruvian copper production is estimated
at 390 000 t compared to 364 000 t the year
earlier. Blister and refined production is
estimated to have increased by 11 per cent
and 2 per cent, respectively, compared with
1984 production. The Tintaya mine owned
by the Empresa Minera Especial Tintaya S.A.
(Ematinsa) was officially inaugurated in
early-1985. The $US 237 million project is
expected to produce about 55 000 tpy of
copper in concentrates.
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In Brazil, the start-up of a pilot plant
for the Salobo deposit in Carajas is planned
for early-1986. There are reports that the
1.2 billion t Salobo deposit, grading 0.85 per
cent copper, will start-up in 1988 at a rate
of about 150 000 t of copper in concentrates.

In Australia, Western Mining Corpo-
ration Limited and BP Australia Ltd. decided
to proceed with the initial phase of the
$A 550 million Olympic Dam Project in South
Australia by 1988. The 450 million t ore-
body grading 2.5 per cent copper, 0.8 kg/t
of U308 with gold and silver should produce
55 000 tpy copper, 2 000 tpy of U3Og and
about 90 000 ounces of gold annually.
Further expansion could take the production
up to a rate of 150 000 tpy of copper.
Mount Isa Mines Ltd. improved its competi-
tive position by increasing the ore grade
mined from 3.3 per cent copper to 3.9 per
cent, and by eliminating over 1,000 jobs.

Philippine copper production declined
slightly in 1985 compared to 1984. Produc-
tion was 175 689 t in the first nine months
of 1985 compared to 172 479 t in the same
period of 1984. Atlas Consolidated Mining
and Development Corporation closed two
mines and a concentrator to reduce financial
losses. Japanese interests agreed to provide
$US 12 million to assist with the reopening of
the Sipilay mine, in return for 90 per cent
of the concentrates. The mine is expected
to be operating at full capacity in early-
1986.

Japanese smelters continued to operate
at reduced output in 1985, due to the world
shortage of concentrates. Low rates of
smelter capacity utilization are expected to
continue through 1986. Domestic copper and
zinc mines will be able to apply for $US 58
million in low interest loans. The loans are
available when the domestic price of copper
and zinc drop below $US 0.916/lb and $US
0.481/1b, respectively (at an exchange rate
of 215 yen to the U.S. dollar). Forecasts
for fiscal 1985/86 (and actual data for fiscal
1984/85) are: demand 1.4 million t (1.47
million t), domestic refined production
0.935 million t (0.935 million t), and refined
imports 0.36 million t (0.44 million t).

Imports of copper by the People's
Republic of China totalled 214 000 t for the
first half of 1985 compared to 103 000 t for
the same period in 1984.

U.S.5.R. copper production is not
officially reported. There are widely dif-



fering copper estimates for both production
and consumption. As an example, produc-
tion estimates for 1982 wvary from about
560 000 t to 1 115 000 t. Priority s
reportedly being given to the development of
the Udokan copper region in the east of
Siberia. Four deposits totalling 2 billion t
grading 2 per cent copper would be operated
to obtain a target of 400 000 tpy of refined
output.

INTERNATIONAL ORGANIZATION
ON COPPER

There were a number of calls for the estab-
lishment of an international organization
consisting of producing and consuming
nations, to discuss the problems of the
copper industry. The Intergovernmental
Council of Copper Exporting Countries
(CIPEC) and a number of other producers or
international associations indicated support,
to varying degrees, for the establishment of
an international study group for copper,
modelled after the International Lead Zinc
Study Group (ILZSG). The Canadian
industry, based upon the success of the
ILZ5G, supports the concept as a means to
address the long standing problems in the
world industry. Bills were introduced in the
United States to support the establishment of
an International Copper Action Commission to
serve as a forum for discussions, develop
forecasts and promote increased consumption
and market development of copper.

PRICES

The London Metal Exchange (LME) settlement
price for higher grade copper averaged
$US 0.649/1b, up from $US 0.626/1b in
1984. The price of higher grade copper on
the LME peaked at $US 0.75/lb on May 9, up
from $US 0.59/1b at the start of the year.
The price ended the year at $US 0.63/1b.
The monthly average prices for the period
1983-1985 are shown in the table "Average
Copper Prices."

The LME decided to change the copper
contracts to reflect the increased importance
of higher grade copper. A new grade A
contract will start cash trading on July 1,
1986. Higher grade cathodes and only a
limited number of wirebars will be deliverable
against the contract. A second standard
contract will be started at the same time
against which all registered brands of copper
will be deliverable. Futures trading for the
two contracts will commence April 1, 1986.

Copper

The suspension of tin trading and the
possible threat to certain merchants promp-
ted some producers to be concerned that
copper might be sold at distress prices by
merchants desperate to raise cash.
Codelco-Chile suggested that consideration
be given to establishing metal exchange
warehouses in Asia, either by a new LME
contract or through a new exchange. The
possibility of a United States denominated
contract for copper on the LME was also
raised.

STOCKS

The total LME plus Comex copper stocks at
the end of 1984 were 377 700 t: these
declined to 297 000 t by the end of 1985
although a low of 275 000 t was reached in
May, when the U.S. price peaked. Total
non-socialist world stocks were estimated by
Commodities Research Unit Ltd. to have
declined from 1.57 million t at the end of
1984 to 1.42 million t at the end of November
1985.

USES

Copper is the preferred material when
superior electrical or thermal conductivity
and corrosion resistance is desired.
Copper's electrical conductivity is over 60
per cent greater than that of aluminum, and
copper's thermal conductivity exceeds
aluminum's by over 75 per cent. Hence
copper's main uses are for the transmission
of electrical energy and electrical signals,
for water transmission and for heat trans-
fer. In 1984, 70 per cent of the 2.04
million t of United States copper consumption
was for the production of copper wire:
comparable figures were 74 per cent of 1.37
million t for Japan, 59 per cent of 0.79
million t for the Federal Republic of
Germany, 82 per cent of 0.40 million t for
France. In total, the four largest consumers
of refined copper (accounting for about 60
per cent of the copper consumption in the
western world in 1984) used 70 per cent of
their copper in the making of wire.

OUTLOOK

The consumption of refined copper s
expected to be about 7.5 million t in 1986.
Subsequent copper consumption will be
determined by the state of the major nations'
economies. From a 1981 base, an average
growth rate trending at 1.2 per cent a year
is forecast to 1990. Thereafter, assuming
that certain national debt and other economic
problems are manageable, a 1.6 per cent a
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year growth rate is forecast through the
1990s.

There are few new wuses for copper
being developed. One of the factors
retarding research and development into new
uses is the relatively minor amount of money
being spent compared to other materials such
as aluminum and plastics. A number of
producers either withdrew or gave notice of
their intent to withdraw from organizations
promoting copper and investigating new
uses. Thus the spending to defend copper
consumption will decrease in 1986. In con-
trast to the decreased funding, the Copper
Development Associations in Europe announc-
ed their proposal for a media campaign to
promote copper and to enhance its image.

The telecommunications uses of copper
account for between 10 and 12 per cent of
U.S. domestic shipments. Of this total,
about 10 per cent of communications copper
usage is threatened by fiber optics due to
their greater capacity per unit cross sec-
tional area to carry data, to their resistance
to unauthorized interception and to the
longer distances possible between repeater
stations. However, only about 1/2 to 1 per
cent of United States copper shipments is
threatened by fiber optics in the short-
term. A far greater threat to copper usage
in the telecommunications fields is the tech-
nological innovations which require less
copper for the same performance. The use
of smaller diameter telecommunications cables
and multiplexing of signals have and are
expected to continue to have, a greater
impact on copper's use for communications
than fiber optics.

Just as copper producers over-built in
the past based upon optimistic projections
for the future, so too the consumers of
copper over built. As a result industries,
such as telecommunications, have consider-
able excess capacity and have been able to
temporarily reduce their copper consumption.

An average LME settlement price of
$US 0.69/1b is expected in 1986. If a pro-
longed labour dispute in the United States
results, then the prices will be higher.

Growth in consumption is expected to
slow in 1987 and 1988. Since over one-half
of the non-socialist world's production is not
sensitive to price change in the short-term,
reduced consumption will not likely be
matched by reduced production, and as a
result stocks will accumulate and prices will

decline. Prices of $US 0.65 and $US 0.62/1b
are forecast (in 1985 U.S. dollars).
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At such low prices, many producers will
not be able to generate enough cash to
permit the major capital investments that
they have deferred since 1982. This will
have the effect of reducing either the life of
these operations or their production rate. As
capital expenditures for new tailings areas,
deepened shafts, mill expansions, or major
equipment  purchases become  absolutely
necessary, such operations will be forced
either to close down and wait for higher
prices or to obtain funding from non-
commercial lenders.

A scenario of low prices (resulting from
an economic slow-down and failure to adjust
production to reduced copper consumption)
could result in copper being in short supply
at a later date. Presently, there is an
inventory of shut-down mine capacity which
could be brought back into production if the
operators were to perceive that a price rise
would be sustained. But year-by-year,
mines shut in the early-1980s become less
amenable to  reopening. Prices over
$US 0.75/1b are unlikely to be sustained in
1986 (or in 1987 if a slow down occurs). As
more of  the shut  capacity  becomes
permanently shut there will be less reserve
capacity able to be quickly reactivated to
meet increased consumption at current
prices, except through construction of new
facilities which require higher copper prices.

Under the scenario of a slow-down, if
consumption rebounds by the end of the
decade to reach the trend growth rate of 1.2
per cent a year for the 1980s, then prices
will rise due to the pressure on existing
production facilities. As greenfield facilities
cannot be quickly developed, the period of
high prices could last for a couple of years
before supply increased sufficiently. Prices
could rise over $US 0.90/lb in this scenario
(1985 u.Ss. dollars), then fall back
considerably as new capacity starts up.

Alternatively, if a slowdown in copper
consumption does not occur, then higher
prices in the remainder of the 1980s would
allow mines to make more capital expendi-
tures to meet the future increased consump-
tion in a more balanced and timely manner.
This would see prices rising to about
$US 0.80-0.85/1b (1985 U.S. dollars) in the
early-1990s, remain on average at this level
for about half of the 1990s and decline
thereafter due to increased technological
efficiency of producers.

About 80 to 85 per cent of non-socialist

copper consumption takes place in western
Europe, the United States and Japan. This



share of non-socialist world production is not
forecast to change before 1990 due to debt
problems in the developing countries. After
1990, the developing world could attract an
increasing share of copper consumption.

Canadian Competitive Position

The competitive position of the Canadian
copper producers depends upon a number of
factors. The prices of byproduct metals
and the value of Canadian currency
compared to major competitors affect the
revenues of Canadian copper producers.
A  prolonged low zinc price would likely
result in decreased copper output below the
projected 775 000 t of copper in copper
concentrates for 1986. Nonprofit-related
taxes and charges by the federal and
provincial governments and the ability of

Copper

Canadian producers to continue to match the
cost reductions occurring in the rest of the
world affect the relative cost of Canadian
copper. Beyond those factors, the relative
competitiveness of Canadian producers is
affected by the degree to which producers in
other countries receive concessionary financ-
ing (not available to Canadian producers) for
rehabilitation of production facilities.

Canadian  producers have increased
their competitive position by decreasing their
estimated average costs from 11 per cent
over the western world average production
cost in 1982, to 1 per cent above the
average cost in 1985. However, many third
world producers with much lower labour
rates have a greater potential to continue to
cut costs. Canadian concentrate exporters
benefit from the low treatment and refining
charges in the Pacific.

23.7



TARIFFS

Most
British Favoured General
Item No. Preferential Nation General Preferential
(%)
CANADA
32900-1 Copper in ores and conc. free free free free
33503-1 Copper oxides free 13.1 25.0 free
34800-1 Copper scrap, matte and
blister and copper in pigs,
blocks or ingots; cathode
plates of electrolytic
copper for melting, per lb free free 1.5¢ free
34820-1 Copper in bars or rods, when
imported by manufacturers of
trolley, telegraph and telephone
wires, and electric wires and
electric cables, for use only
in the manufacture of such
articles in their own factories free 4.3 10.0 free
34835-1 Electrolytic copper powder
electrolytic iron powder, for
use in Canadian manufactures
(expires June 30, 1986) free free 10.0 free
34845-1 Electrolytic copper wire bars,
for use in Canadian manufactures
per Ib (expires June 30, 1986) free free 1.5¢ free
35800-1 Anodes of copper free free 10.0 free
MFN Reductions under GATT 1985 1986 1987
(effective January 1 year given) (%)
33503-1 13.1 12.8 12.5
34820-1 4.3 4.1 4.0
UNITED STATES (MFN)
602.30 Copper, ores etc. Remains free
612.02 Unwrought copper, etc. - no change - 1.7
612.08 Copper waste and scrap 3.3 2.9 2.4
EUROPEAN ECONOMIC COMMUNITY (MFN) 1985 Base Rate Concession Rate
26.01 Copper, ores and conc. free free free
74.01 Copper in matte, unwrought
copper, waste and scrap free free free
JAPAN (MFN)
26.01 Copper, ores and conc. free free free
74.01 (1) Copper in matte etc. free free free
(2) Copper, unwrought
(a) containing not more
than 99.8% by weight
of copper etc. 7.6% 8.5% 7.3%
(b) Other
(i) Containing by weight, not
less than 25% of zinc and
not less than 1% of lead 17.25yen/kg 24yen/kg 15yen/kg
(ii) Containing more than 95%
by weight of copper
- blister copper in bar 7.6% 8.5% 7.3%
- other 21.75yen/kg 24yen/kg 2lyen/kg
(iii) Containing not more than
95% by weight of copper 21.75yen/kg 24yen/kg 2lyen/kg
(3) Waste and scrap
(a) Unalloyed 0.6% 2.5% free
(b) Other: containing more
than 10% by weight of nickel 5.6% 22.5% free
(c) Other 0.6% 2.5% free
Sources: The Customs Tariff, 1985, Revenue Canada, Customs and Excise; Tariff Schedules

of the United States Annotated (1985), USITC Publication 1610; U.S. Federal Register Vol. 44,

No. 241;

Official Journal of the European Communities,

Vol. 27, No. L320,

Tariff Schedules of Japan, 1985; GATT Documents, 1979.
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Copper

TABLE 1. CANADA, COPPER PRODUCTION, TRADE AND CONSUMPTION, 1983-85

1983F 1984P 1985¢
(tonnes) ($000) (tonnes) ($000) (tonnes) ($000)
Shipmentsl
British Columbia 282 754 597,710 280 638 530,968 302 479 598,607
Ontario 219 803 412,140 292 220 552,879 280 025 554,169
Quebec 63 740 132,352 67 618 127,933 68 855 136,265
Manitoba 67 163 132,008 67 537 127,781 67 704 133,986
New Brunswick 11 369 19,037 7 800 14,757 6 585 13,031
Saskatchewan 6 204 13,676 4 798 9,078 4 699 9,299
Newfoundland - 384 1 147 2,169 - -
Yukon 1 904 - - - - -
Northwest Territories 102 - 69 130 - -
Total 653 040 1,307,307 721 826 1,365,695 730 347 1,445,357
Refinery output 464 333 . 504 252 . 488 000 -
Exports {Jan.-Sept.)
Copper in ores, concentrate
and matte
Japan 212 094 270,931 222 298 280,877 164 926 238,847
South Korea 38 76 39,898 37 473 45,071 4 378 6,420
Taiwan 23 761 35,151 21 094 28,248 20 710 28,499
Norway 18 216 27,818 26 100 38,424 22 537 36,053
United States 12 255 17,608 15 100 19,267 345 53
People’s Republic of China 2 516 4,064 8 079 10,919 12 338 19,244
Mexico 1713 2,572 507 584 - -
United Kingdom 1775 2,538 823 1,550 578 1,138
Belgium-Luxembourg 1 900 2,141 246 145 503 315
Other countries 850 882 7 333 8,826 2 355 3,268
Total 313 796 403,603 339 053 433,911 228 670 333,837
Copper in slag, skimmings and sludge
United States 1 708 753 2 754 1,118 3 228 896
Other countries - - - - 286 136
Total 1 708 753 2 754 1,118 3 514 1,033
Copper scrap (gross weight)
United States 31 939 42,123 28 242 42,298 18 977 28,204
Other countries 4 711 5,914 4 230 6,107 8 487 12,452
Total 36 104 48,037 32 472 48,405 27 464 40,656
Brass and bronze scrap (gross weight)
United States 11 870 16,557 11 461 15,459 6 538 7,958
Italy 3 3) (3) (3) 1 442 1,799
West Germany (3) (3) (3) (3 1 147 1,404
Other countries 2 670 3,431 3 849 4,776 3 851 4,647
Total 14 540 19,988 15 310 20,235 11 536 14,009
Copper alloy scrap, nes
(gross weight)
United States 2 094 2,473 3 944 4,644 2 716 2,863
Belgium-Luxembourg 222 268 301 354 1 323 1,542
South Korea 149 188 412 554 (3) (3)
Other countries 171 225 60 83 389 515
Total 2 637 3,154 4 717 5,635 4 428 4,920
Copper refinery shapes
United States 93 138 190,264 185 622 343,768 97 497 183,907
People's Republic of China 67 137 135,242 38 528 56,642 24 063 40,921
United Kingdom 46 445 91,697 39 840 72,720 31 409 59,793
Netherlands 35 074 71,784 15 98¢ 28,963 21 102 35,392
West Germany 24 496 49,494 24 540 43,764 13 970 26,280
France 13 203 25,842 13 043 23,540 7 888 14,822
Sweden 6 261 12,229 12 409 22,197 6 232 11,840
Belgium-Luxembourg 4 429 9,362 18 38 6 646 13,121
Italy 3 299 6,353 4 655 8,253 3 051 5,765
Japan 2 946 3,317 2 004 3,664 - -
South Korea - - 3 996 7,282 - hd
Taiwan - - 3 007 5,177 - -
Other countries 2 099 4,114 2 337 15,514 541 1,040
Total 298 527 599,698 345 979 631,522 212 399 392,881
Copper bars, rods and shapes, nes
United States 5 532 14,396 9 422 23,706 8 782 21,237
Cuba (3) (3) 2 772 5,861 1 609 2,977
Venezuela 1 574 3,556 - - (3) (3)
Saudi Arabia - - 3 108 5,922 (3) 3)
Bangladesh (3) (3) 2 187 5,292 (3) (3)
Other countries 2 330 5,192 4 109 8,056 6 008 12,503
Total 9 436 23,144 22 198 48,837 16 399 36,717
Copper plates, sheet and flat products
United States 3 472 11,253 6 023 19,335 3 797 12,903
India - - - - 3 503 6,424
Other countries 354 1,199 218 716 1 9-
Total 3 826 12,452 6 241 20,051 7 301 19,336
Copper pipe and tubing
United States 3 685 10,832 4 964 14,617 3 746 11,167
Israel 1 073 2,905 1 016 2,695 553 1,509
Other countries 1012 3,172 550 1,642 120 376
Total 5 770 16,909 6 530 18,954 4 419 13,052
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TABLE 1. (cont'd.)
1983% 1984P (Jan.-Sept.) 1985¢
(tonnes) ($000) (tonnes) ($000) (tonnes) ($000)
Copper wire and cable (not insulated)
United States 540 1,129 486 1,048 166 454
Saudi Arabia 122 376 3) (3) 38 122
Puerto Rico 127 344 - - - -
Panama - - - - 29 139
Other countries 102 294 168 519 36 190
Total 891 2,143 654 1,567 269 905
Copper alloy shapes and sections
United States 12 376 35,858 19 120 53,480 9 842 28,092
Other countries 79 295 119 443 23 76
Total 12 455 36,153 19 239 53,923 9 865 28,168
Copper allby pipe and tubing
United States 4 630 12,564 5 086 14,821 2 755 9,247
Other countries 103 357 42 128 60 202
Total 4 733 12,921 5 128 14,949 2 815 9,429
Copper alloy wire and cable,
not insulated
United States 104 292 379 808 168 451
South Africa 43 222 (3) (3) - -
Other countries 45 225 34 216 10 69
Total 192 739 413 1,024 178 520
Copper and alloy fabricated
materials, nes
United States 1 337 4,855 1 759 5,919 853 3,397
United Kingdom 132 319 745 1,314 (3) (3)
Other countries 93 531 190 646 311 732
Total 1 562 5,705 2 694 7,879 1 164 4,129
Insulated wire and cable?
United States 24 323 83,689 33 217 116,430 27 199 101,645
Saudi Arabia 3 196 10,397 (3) (3) (3) 3)
Other countries 5 778 22,252 10 584 42,480 6 903 26,070
Total 33 297 116,338 43 801 158,910 34 702 127,715
Total exports of copper and products . 1,301,737 . 1,466,920 . 1,027,307
Copper Imports
Copper in ores and concentrates 24 231 40,140 36 173 34,619 66 221 53,764
Scrap 64 364 68,206 66 531 76,347 57 970 69,531
Refinery shapes 24 559 56,138 25 563 48,751 14 034 29,265
Bars, rods and shapes, nes 9 620 21,512 5 111 11,087 4 292 9,479
Plates, sheet & flat products 1 350 4,577 4 970 14,139 3 787 10,698
Pipe and tubing 3 472 11,922 3 008 10,751 2 539 9,133
Wire and cable, not insulated 1 822 7,021 3 405 12,600 3 058 11,504
Alloy scrap (gross weight) 7 178 7,547 9 807 7,547 5 535 6,382
Powder 827 1,846 1 103 2,805 630 1,562
Alloy refinery shapes, bars 9 837 23,684 12 367 31,244 8 477 21,293
Brass plates, sheet, strip, etc. 3 542 11,060 4 170 13,025 3 043 9,803
Alloy plates, sheet, etc. nes 1 693 7,771 1 768 8,226 1 131 5,504
Alloy pipe and tubing 2 858 12,905 4 106 19,317 2 863 13,689
Alloy wire & cable not insul. 1178 3,934 1 278 4,297 1 060 3,680
Copper & alloy fab. mat., nes 1 849 10,277 2 128 11,707 1 892 9,799
Insulated wire and cable . 64,849 .o 79,521 . 69,713
Oxides and hydroxides 201 543 234 577 185 525
Sulphate 873 638 2 644 1,751 656 520
Alloy castings 503 3,416 693 4,483 359 2,467
Total imports of copper and products . - 392,794 .. 338,311
Prod a' d tic ship ts 1985¢
Refined 170 443 . 205 476 . 205 000 .-
Sources: Energy, Mines and Resources Canada; Statistics Canada.

1

rounding.
countries total:
65-007 for Imports by Commodities.

- Nil; .. Not available or not applicable; nes Not elsewhere specified;
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Copper

TABLE 2. CANADA, COPPER PRODUCTION, TRADE AND CONSUMPTION, 1970, 1975 AND
1980-85

Production Exports
Refinery Concentrates Imports Consumption?
Shipmentsl Output and Matte Refined _ Total Refined Refined
(tonnes)
1970 610 279 493 261 161 377 265 264 426 641 13 192 229 026
1975 733 826 529 197 314 518 320 705 635 223 10 908 196 106
1980 716 363 505 238 286 076 335 022 621 098 13 466 208 590
1981 691 328 476 655 276 810 262 642 539 452 24 778 241 537
1982 612 455 337 780 257 930 232 621 490 551 28 028 158 587
1983 653 040 464 333 313 796 298 528 612 324 24 559 195 002
1984P 721 826 504 252 339 053 345 979 685 032 25 563 231 039
1985¢ 730 000 488 000 228 6703 212 3993 441 0693 14 0343 167 6253

Sources: Energy, Mines and Resources Canada; Statistics Canada.

1 Blister copper plus recoverable copper in matte and concentrate exported. 2 Producers'
domestic shipments of refined copper plus imports of refined shapes. 3 Jan. to Sept. 1985
data.

P Preliminary; © Estimated.

TABLE 3. WESTERN WORLD MINE TABLE 4. WESTERN WORLD REFINED
PRODUCTION OF COPPER, 1984 AND 1985 PRODUCTION! OF COPPER, 1984 AND 1985
1984 1985¢ 1984 1985¢
(000 tonnes) (000 tonnes)
Chile 1 290 1 300 United States 1 510 1 435
United States 1 090 1 050 Japan 935 935
Canadal 722 730 Chile 879 860
Zambia 522 495 Zambia 522 495
Zaire 500 510 Canada 495 - 505
Belgium 396 430
Peru 364 390 Germany, Federal Republic 379 400
Australia 236 275 Zaire 225 225
Philippines 233 210
Peru 219 225
South Africa 212 180
OtherZ 1 165 1 060 Other?2 1 647 1 690
Total western world 6 334 6 200 Total western world 7 207 7 200
Sources: World Bureau of Metal Statistics, Sources: World Bureau of Metal Statistics,
U.S. Bureau of Mines, and Energy, Mines U.S. Bureau of Mines, and Energy, Mines
and Resources Canada. and Resources Canada.
1 Shipments. 2 Includes Yugoslavia. 1 Primary, secondary and electrowon copper.
€ Estimated. 2 Includes Yugoslavia.
Based upon information available to € Estimated.
January 3, 1986. Based upon information available to

January 3, 1986.
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TABLE 5

CANADIAN COPPER AND COPPER-NICKEL SMELTERS, 1984

Company and Location

Rated Annual
Product Capacity

Blister or Anode
Copper Produced]

Remarks

Falconbridge Limited
Falconbridge, Ont.

Inco Limited
Sudbury, Ontario

Kidd Creek Mines Ltd.
Timmins, Ontario

Noranda Inc.
Horne smelter,
Noranda, Que.

Noranda Inc.
Gaspé smelter,
Murdochville, Que.

Hudson Bay Mining and
Smelting Co., Limited,
Flin Flon, Man.

"7 “(tonnes of ores
and concentrates)

Copper nickel matte 570 000

Molten “"blister" copper, 3 630 0002
nickel, sulphide and

nickel sinter for the

company's refineries;

nickel oxide sinter

for market, soluble

nickel oxide for

market

Molten "blister" 59 000 t
copper of capper

Copper anodes 838 000

Copper anodes 325 000

Copper anodes 400 000

(tonnes)

32 100

117 5003

68 000*

176 900

23 100

64 400

A smelter modecnization program begun in 1975 was
completed in 1973 at a cost of $79 million.

Fluid bed roasters and electric furnaces replaced
older smelting equipment., A 1 800 tpd sulphuric

acid plant treats roaster gases. Matte from the

smelter is refined in Norway.

Oxygen flash-smelting of copper concentrate;
converters for production of blister copper.
Roasters, reverberatory furnaces for smelting of
nickel-copper concentrate, converters for

product ion of nickel-copper Bessemer matte. Pro-
duct ion of matte followed by matte treatment
fFlotation sulphides, then by sintering to make
sintered-nickel products for refining and
marketing. Electric furnace melting of copper
sulphide and conversion to blister copper.

Mitsubishi-type smelting, separation and
converting furnaces treat continuous copper
concentrate feed stream to yield molten 99 per
cent pure copper which is transported by ladles
and overhead cranes ta two 350 t anode furnaces.
Furpaces rebricked in fall of 1983. Expansion
plans to 90 D00 tpy by 1988 announced in 1984.

Three reverberatory furnaces, one af which is now
considered to be permanently shut down: 5
converters; 1 continuous reactor; an 85 tpd
oxygen plant to supply oxygen-enriched blast.
Continuous reactor modified to produce matte
instead of metal. A $35 million project to
overhaul and modify the smelter with electricity
to become the plant's major energy source was
completed in 1982. The new 450 tpd oxygen plant
will decrease unit fuel requirements and increase
capacity of the continuwous reactor, and reduce
fuel requirements for a reverberatory furnace.

Equipped with one fluid bed roaster, one
reverberatory furnace and two converters plus an
acid plant. Treats Gaspé and custom concentrates.

Five roasting furnaces, one reverberatory furnace
and three converters. Company treats its own
copper concentrate from mines at Flin Flon and
Snaw Lake, as well as custom copper concentrates,
zinc plant residues and stockpiled zinc-plant
residues fed to reverberatory furnace.

1 Smelter output as reported in corporate annual reports; if no smelter data available, then refinery output shown and indicated by *
following number. 2 Includes copper and nickel-copper concentrates.

government sulphur dioxide emission regulations.

This capacity cannot all be fully utilized owing to Ontario
3 Includes a small portion of copper from Inco's Manitaba operat ions.



TABLE 6. COPPER REFINERIES IN CANADA, 1984

Copper

Company and
Location

Rated Annual
Capacity

Qutput in
19841

Remarks

Noranda Inc.

Division CCR,
Montreal East,
Quebec

Inco Limited
Copper Cliff, Ont.

Kidd Creek Mines Ltd.
Timmins, Ontario

(tonnes)

435 000

180 000

(See Note)

309 400

117 500

68 000

Refines anodes from Noranda's Horne
and Gaspé& smelters, from the Flin
Flon smelter and also from purchased
scrap. Copper sulphate and nickel
sulphate recovered by vacuum eva-
poration. Precious metals, selenium
and tellurium recovered from slimes.
Produces C.C.R. brand electrolytic
copper cathodes and cakes and
billets.

Casts and refines anodes from molten
converter copper from the Copper
Cliff smelter; also refines purchased
scrap. Gold, silver, selenium and
tellurium  recovered from anode
slimes, along with platinum metals
concentrates. Recovers and electro-
wins copper from Copper Cliff nickel
refinery residue. Produces ORC
brand electrolytic copper cathodes,
and wirebars.

Molten copper from two 350 t anode
furnaces is cast in a Hazelett con-
tinuous casting machine into con-
tinuous copper strip, then formed
to 145 kg anodes in a blanking
press. Spent and scrap anodes are
remelted in a 40 t ASARCO shaft
furnace. Cathodes formed in jumbo
sized electrolytic tanks in a highly
automated tankhouse. A decopper-
ized precious metal slime is also
marketed.

Note: Expansion to 90 000 tpy by
1988 under way since 1984.

1as reported in corporate annual reports.

TABLE 7. AVERAGE COPPER PRICES

(LME Settlement Prices
Copper)

for Higher Grade

TABLE 8. CANADIAN COPPER

STATISTICS AND FORECAST

January
February
March
April

May

June

July
August
September
October
November
December

Annual

Production of Copper in

1984 1985 Cu All
(current US ¢/1b) Shipments1 Concentrates Concentrates
(000 t)

62.4 61.6

64.9 63.0 1980 716 690 750

68.1 63.0 1981 691 564 620

69.5 68.1 1982 612 595 630

64.4 69.4 1983 653 655 677

61.9 65.0 1984P 722 722 753

60.4 66.9 1985¢ 730 770 .

60.7 64.4 1986¢ . 775 .o

58.7 62.0

57.7 62.8

61.0 62.1 I Total of recoverable copper mined and

60.0 63.2 smelted in Canada plus payable copper
exported.

62.6 64.9 P Preliminary; € Estimated; .. Not available.

Source: Metals Week.
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Copper

PRODUCERS IN 1983 or 1984

{numbers and letters correspond to those in map above)

British Columbia

Noranda Inc. (Bell mine)
Equity Silver Mines Limited
Gibraltar Mines Limited

Lornex Mining Corporation Ltd.
Cominco Ltd.

Newmont Mines Limited

Brenda Mines Ltd.

Utah Mines Ltd.

Westmin Resources Limited

Saskatchewan

Hudson Bay Mining and Smelting Co.,

Limited

Manitoba

Sherritt Gordon Mines Limited
(Fox mine)

Sherritt Gordon Mines Limited
(Ruttan mine)

Inco Limited (Thompson mine)
Inco Limited (Pipe mine)

Hudson Bay Mining and Smelting
Co., Limited, Flin Flon area
Hudson Bay Mining and Smelting
Co., Limited, Snow Lake area

Ontario

Mattabi Mines Limited

Noranda Inc. (Lyon Lake)

Inco Limited (Shebandowan mine)
Noranda Inc. (Geco mine)

Kidd Creek Mines Limited
Pamour Porcupine Mines, Limited
Falconbridge Limited,

Sudbury area

Inco Limited, Sudbury area

Quebec

1. B.P. Resources Canada Limited

2. Noranda Inc. (Matagami mine)

3. Corporation Falconbridge Copper,
Opemiska division

4. Northgate Mines Ltd.
Campbell Resources Inc.

5. Corporation Falconbridge Copper,
Lac Dufault division

6. Noranda Inc., Division Mines Gaspé

New Brunswick

Brunswick Mining and Smelting
Corporation Limited

SMELTERS

A. Hudson Bay Mining and Smelting Co.,
Limited

B. Kidd Creek Mines Ltd.

C. Inco Limited
Falconbridge Limited

D. Noranda Inc.

F. Noranda Inc., Division Mines Gaspé

REFINERIES

B. Kidd Creek Mines Ltd.
C. Falconbridge Limited
Inco Limited
E. Noranda Inc., Division CCR

An inventory of undeveloped Canadian
copper deposits is available in the publica-
tion Canadian Mineral Deposits Not Being
Mined in 1983, Energy, Mines and Resources
Canada, Report MRI 198,
ISBN 0-660-11580-8.

For detailed production and ore grade

information, refer to the Table of Nonferrous
Mines immediately following the Zinc chapter.
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Crude Oil and Natural Gas

R. THOMAS

According to third quarter drilling statistics
for 1985, ‘the number of well completions for
Canada could reach a record high of 10,600
wells, almost 9 per cent above the 9,763
completions achieved during 1984. The
aggregated depth during this year's wells
may be some 11.6 million metres compared to
last year's total of 10.6 million m. Alberta
continues to be the centre of activity for oil
and gas in the country. It is very likely
that the province will reach almost 6,500
completions, or about 60 per cent of the
total for Canada. In the four western
provinces, the pace for exploration drilling
continues at 20 per cent ahead of the corres-
ponding period in 1984. Development drill-
ing is also about 25 per cent ahead of last
year's figure, so that overall completions to
date are close to 23 per cent above those for
1984.  All upstream, or leading, indicators
such as land sales, geophysical crew
activity, well licence issuances, and drilling
rig utilization have increased markedly
during the year, reinforcing the view that
1985 will be another record year.

In all areas of Canada, the remaining
established reserves of crude oil and equiva-
lent at the commencement of 1985, stood at
slightly over 1 000 million m3. This repre-
sented a decline, over the previous year, of
some 4 per cent where in 1984 the volume
was 1 100 million m”. In the conventional
regions the decline in reserves was negli-
gible due to production being offset by
reserves additions. Production at Norman
Wells increased whereas the discovered
resources in the east coast were revised
downwards, thus accounting for the overall
decline of oil reserves. Canada's total
production of conventional crude oil,
synthetic and pentanes plus/condensate is
expected to average 250 000 w3/d, an
increase of 3 per cent over 1984s average of
244 000 m3/d. It is also anticipated that the
average daily volumes for export will be
72 000 m3, an increase over the previous
year of 23 per cent, and accounting for 29
per cent of domestic production.

At January 1, 1985, Canada's remaining
established reserves of marketable natural
gas were 2.8 trillion m3, an increase over
the previous 12 months of 7.5 per cent.
Production during the year is estimated to
average some 200 million m°/d, an increase
of 6 per cent over last year's daily output of
188 million m”. The sales of natural gas
within the domestic market place are
expected to average 134 million w3/d com-
pared to 130 million m3/d in 1984. The
volumes for expori to the United States may
be 66.4 million m3/d, an increase of almost
14 per cent over last year's daily average of
58.5 million m3.

The remaining established reserves of
liquefied petroleum gases, from natural gas
pools, have risen by 24 per cent, from
109 million m3 to 135 million m3. The daily
production of LPGs is expected to increase
by 9 per cent, from 55 000 m3 to 60 000 m3
comprised of pentanes plus, propane,
butane, and ethane.

According to the Geological Survey of
Canada, the recoverable oil and gas potential
in western Canada is being revised upward
as new regions are developed. The potential
for oil ranges from 1 500 million m3 to 9 000
million m3 with 50 per cent expectation value
of 4 700 million m3. By deducting the
current remaining established oil reserves
from the high confidence level (90 per cent)
of 1 500 million m?, there would remain to be
discovered roughly 420 million m’. Concern-
ing natural gas; its potential ranges from
4 300 billion m3 to 18 000 billion m3 with_a
50 per cent expectation of 9 500 billion m3.
Similarly, the volume remaining to be
discovered might be 1.5 trillion m3.

The province of Alberta is believed to

contain approximately 160 billion m3 of
bitumen - heavy oil in oil sands deposits,
from which 55 billion m3 may be recover-
able. Currently, there are only two

major commercial plants, Suncor Inc. and
Syncrude Canada Ltd., that together

R. Thomas is with the Energy Sector, Energy, Mines and Resources Canada.

Telephone (613) 995-2500.
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produce some 27 000 m3/d of synthetic crude
oil from licenced reserves of 3 900 million m
in the Athabasca field.

In addition to the extraction of oil
sands from open-pit mines, there are several
in-situ projects in place in western Canada
whose future production will have a definite
impact on overall crude oil output. The two
major projects are Esso Resources Canada
Limited at Cold Lake and The British
Petroleum Company p.l.c./Petro-Canada at
Wolf Lake. These two facilities currently
produce 4 600 m3/d and will expand to
13 000 m3/d upon completion. Also included
in the Cold Lake deposits are several smaller
projects that have recently begun production
in  their primary stages. The Dome
Lindbergh facility currently produces 1 000
m3/d of bitumen and is expected to reach
2 400 m3/d by 1989, with a 20 year life.
The Amoco Lindbergh project, having
received government approval in_ March,
1985, will initially produce 630 m3/d with
output peaking by 1995 to 4 100 m3/d and
planned existence for 30 years.
PanCanadian Petroleum Limited, also situated
at Lindbergh, anticipates initial production
to average 475 m3/d in 1986 and in 1995,
should reach 3 200 m3/d. Another
Lindbergh project is operated by Murphy Oil
Company Ltd., which produces some 140
m3/4. During 1985, the company will have
completed 53 wells at a cost of $35 million in
the first of four phases. Subsequent phases
will be added every two years so that by
1992, the expected daily production should
reach 1 600 m3. The increase in activity in
the Lindbergh area can be attributed to the
relatively short project payout period
(two-to-three years) which has been ensured
by applicable fiscal terms and two-to-three
years of high primary production. The next
promising area within the Cold Lake deposits
is the Primrose region where several pilot
projects are being evaluated by companies
such as: Dome Petroleum Limited, Suncor
Inc., Petro-Canada, and Canadian Occidental
Petroleum Ltd. Should all projects mentioned
prove successful in the Cold Lake region,
that area may produce 37 000 m3/d by 1995.

Another source of available crude oil is
that remaining in existing fields or pools
after primary and secondary recovery.
Through the use of "enhanced oil recovery",
a technique involving chemical, steam stimu-
lation or other type of thermal flooding, a
sizeable volume of additional crude can be
recovered. The technology and capital cost
required is very price-sensitive. The GSC
estimates its potential to be in the range of
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160 to 950 million m3. In an "EOR® program,
an operator may extract an additional 20 per
cent of the oil that remains after secondary
recovery, assuming that a total of 60 per
cent of the reserves would be made
recoverable.

Although Canada's Western Sedimentary
Basin is in a mature phase of exploration for
conventional oil, new oil pools in existing
regions continue to be discovered. Signifi-
cant new discoveries include the Desan oil
field of northeastern British Columbia by
Gulf Canada Resources Inc. The oil pro-
duced from this field is being trucked to
Zama in Alberta until a pipeline is installed.
Several other new oil pools were discovered
in central Alberta and in the Kerrobert
region of Saskatchewan. Currently, the
number of successful oil exploration wells is
some 18 per cent above those of the same
period for 1984, and development drilling is
up by 16 per cent; a positive indication of
the industry's exploratory increase.  After
1980, Canada recorded a decline in drilling
for gas due to softness in the export market.
In 1979, the National Energy Board, after
two gas hearings, allowed sizeable additional
volumes for export. Not all volumes were
taken because of market conditions in the
United States. A renewed interest by
Canadian gas companies to explore and
develop natural gas reserves has occurred
because of recent federal-provincial agree-
ments. The number of gas well completions
has risen by 38 per cent over the past year,
and the NEB has begun gas export hearings
in order to determine future export volumes.

OUTLOOK

The record level of activity achieved during
1985 is expected to continue through 1986,
primarily because of recent successes and
new federal-provincial fiscal policies that
have been designed to return the oil and gas

sector to market-sensitive pricing. In
March, the Western Accord was signed
between the Governments of Canada,

Alberta, Saskatchewan, and British Columbia
with the objectives of replacing existing
price controls and moving towards the deregu-
lation of oil prices. This agreement also
phased out some federal taxes and encour-
aged reinvestment, job creation and
increased energy security. Items included
in the Western Accord to be phased out or
immediately terminated are: the Natural Gas
and Gas Liquids Tax, the Incremental Oil
Revenue Tax, the Canadian Ownership
Special Charge, the Crude Oil Export Charge
and the Petroleum Compensation Charge.



The Petroleum Incentives Program will also
be modified beginning in 1986 with provisions
for grandfathering of existing exploration
agreements for Canada's offshore and far
northern regions. Commencing on
January 1, 1986, the Petroleum and Gas
Revenue Tax will be reduced each vyear,
phasing-out at the end of 1988. In conjunc-
tion with the termination of such federal
incentives, the producing provinces are
allowing for the reduction, and in some cases
the non-payment for specified periods, of
royalties payable on oil and gas. These
changes to regimes have been introduced in
order to encourage the petroleum industry
and new entrants to invest in new oil and
gas exploration and development.

Preceding the Western Accord by a
month and a half, was the Atlantic Accord
signed between the Government of Canada
and the Government of Newfoundland and
Labrador. This agreement established a
joint management regime and revenue sharing
from hydrocarbon resources similar to that of
the western provinces.

On  October 30, 1985, the federal
government announced a new frontier energy
policy entitled "Canada’s Energy Frontiers:
A Framework for Investment and Jobs'".
This newly introduced policy is intended to
encourage investment in frontier regions of
Canada by allowing all companies, domestic
and foreign, to explore and develop energy
resources on a non-discriminatory and
competitive bidding basis.

On November 1, 1985, the Governments
of Canada, Alberta, British Columbia, and
Saskatchewan agreed upon the pricing and
marketing of natural gas. During the
transition period of twelve months, govern-

Crude Oil and Natural Gas

ments will continue to regulate prices. After
this, natural gas prices in interprovincial
trade will be determined between the buyer
and seller. Prices under existing contracts
will remain at $2.79804 per gigajoule at the
Alberta border until October 31, 1986. The
policy is for the price of natural gas to be
market-sensitive while ensuring that domestic
consumers do not pay more than the
equivalent export price.

SUMMARY

Canada has a large remaining oil and gas
resource base including the oil sands of
Alberta and the heavy oil resources in
Alberta and Saskatchewan which hold the
greatest potential for development. The
current deliverability from established oil
reserves allow for a 14 year supply and 36
years for natural gas. New technologies in
drilling, production and enhanced recovery
have improved project economics. There has
been a move away from the mega-projects
planned in the past to smaller facilities with
"add-on" features. This is in consideration
for the amount of capital required and
uncertainties in prices and markets. Recent
changes in Canada's energy policies are
expected to encourage exploration,
development and investment both in the
western provinces and in the frontier
regions.

Conversion factors (approximate):

1 cubic metre (m3) = 6.3 barrels oil and
liquids
1 cubic metre (m3) = 35.3 cubic feet gas
1 metre (m) = 3.281 feet
1 million = 106
1 billion = 109
1 trillion = 1012
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Diatomite

DANIEL J. SHAW

Diatomite is a siliceous, sedimentary rock
composed mainly of opaline silica formed from
the fossilised skeletal remains of the diatom,
a unicellular aquatic plant related to the
algae. Diatoms, of either fresh or salt water
origin, extracted silica from the surrounding
water and secreted it as a micro-porous,
intricate, complex fossil arrangement, often
symmetrical in design, which accumulated to
form deposits, some of which are hundreds
of feet thick. Diatomite's usefulness stems
from its physical characteristics and chemical
inertness. The porous structure provides
unusual filtering properties, low bulk-
density, large surface area and low thermal
conductivity. The main requirements for
deposition of a commercial scale deposit are:
large shallow basins, an abundant supply of
soluble silica, often provided by vulcanism;
sufficient nutrients for the diatoms; the
absence of growth inhibiting constituents
such as a high concentration of soluble
salts; and little deposition of clastic
sedimentary materials. While many known
occurrences appear across the world, large-
scale production occurs primarily on the
western coast of the United States and in
western Europe.

CARADIAN INDUSTRY AND DEVELOPMENTS

Diatomite has been produced every year in
Canada since 1896; however, this production
has fallen short of Canadian consumption
every year and has been augmented by
imports, primarily from the United States.
Essentially all Canadian diatomite production
was from lake deposits in Nova Scotia up
until 1941; however, since 1955 all produc-—
tion has originated from the Quesnel area in
central British Columbia.

In 1967, Dome Petroleum Limited
acquired the mining rights of Crownite
Diatoms Ltd. and through a name change
formed the wholly-owned subsidiary -
Crownite Industrial Minerals Ltd. -~ to mine
and process diatomite and pozzolanic shales
from  deposits just west of Quesnel.
Crownite Diatoms Ltd. had operated for

about six years on a very limited basis,
producing mainly burnt shale pozzolan which
was used as a construction material. Under
Crownite Industrial Minerals' ownership the
plant had a rated capacity of 36 000 tpy and
produced low-quality diatomite suitable for
the manufacture of insulating brick for use
in the refractories industry and as a carrier
in the production of fertilizers.

In early-1982, the Crownite Industrial
Minerals' plant changed ownership and was
re-opened in mid-December under the name
of Microsil Industrial Minerals Ltd. Partner-
ship after upgrading to a more efficient
unit. The new plant is concentrating on the
production of granular 'aggregate' products
such as floor absorbents, soil conditioners,
granular chemical carriers, pet litters, plus
a limited number of processed powder
products.

MARKET AND TRADE

Diatomite is marketed in three grades -
natural, calcined or pink, and flux-calcined
or white. Although mining is by open-pit
methods and normally uncomplicated, present
processing techniques are not simple. For
example, common size reduction methods such
as ball milling or grinding would destroy the
delicate structure of the mineral which would
render it useless for such applications as
filtration and as a flatting agent in pdint.
Current production techniques require costly
plant equipment such as dryers, kilns,
cyclones and air classifiers to produce a
product of high purity and consistent
uniformity.

The successful marketing of diatomite
products by major producers has depended,
to a large degree, on their ability to furnish
high calibre technical sales service, backed
by strong research and development facili-
ties, to the specialized needs of customers.
While these expensive facilities have been an
effective barrier to entry into the field,
the existence of small producers supplying
local or lower grade markets attests to their

D.J. Shaw is with the Mineral Policy Sector, Energy,
Mines and Resources, Canada. Telephone (613) 995-9466.
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ability to compete successfully against their
large counterparts. The large diatomite
producers are well-established and market
their products under trade names, one or
more of which the customer recognizes as
best serving its requirements.

The principal use for diatomite is as an
industrial filtration medium. The porous
structure of the individual diatoms and of
their arrangement within the bedded deposit
results in a material with about 90 per cent
voids, capable of removing solid particles as
small as 0.1 micron in size, while not
impeding the flow of liquid through the
filter. Flux-calcined grades which are
calcined at up to 2200°F with alkali salts,
although more expensive, are favoured as
filtration aids.

Diatomite is one of the principal
extender minerals or fillers. It is used as a
flatting agent in paint, a bulking agent in
paper, a pozzolanic agent in concrete and a
shrinkage-control agent in plastics, These
applications usually require calcined material
which would average over 90 per cent silica
content and have a near-white appearance.

As a powder, an aggregate or in the
form of bricks, blocks or slabs, diatomite is
used as an insulation material, its cellular
structure providing sound-proofing qualities
and low thermal conductivity. In natural
form (uncalcined) diatomite in the minus
325-mesh size range is used as a fertilizer
coating and insecticide carrier.

United States: In 1984, a breakdown of
U.S. diatomite production sold, including
exports, reveals that the filtration wuse
accounts for the largest share of demand,
62 per cent. Over the last decade
filtration's market share of demand has been
relatively stable, between 60-68 per cent of
U.S. shipments. Filler and additive appli-
cations have been increasing over the last
decade and in 1984 accounted for a 34 per
cent market share.

Current world diatomite production is

estimated at 1.7 million t. In 1984, United
States was by far the largest producer,
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accounting for approximately 38 per cent of

world  production. u.s. production,
640 000 t in 1984, is confined to four
western states - California, Nevada, Oregon
and Washington. Of these, diatomite

operations in California account for more
than half of the U.S. production. Four
companies -~ Eagle-Picher Industries Inc.,
Grefco Inc., Manville Products Corporation,
and Witco Chemical Corporation account for a
large proportion of diatomite extracted and
processed in the United States.

Europe: The most important European
producers are located in France and
Denmark, where 1984 production is estimated
at 270 000 t and 140 000 t respectively.
Over 90 per cent of French production comes
from the operations of Carbonisation et
Charbons Actifs SA in Cantal and Ardéche.
The other French producer is Diatome& et
Derivées SA operated by the Manville
Corporation subsidiary, Manville International
Corporation. Manville International Corpora-
tion is also involved in diatomite mining and
processing in Spain, Iceland and Mexico and
when combined with Manville Products
Corporation's production in California repre-
sents 25 per cent of world production. The
U.S.S5.R. and Romania are also important
producers, however, details from these
countries are hard to obtain. Together,
these two countries are estimated to produce
272 000 t of diatomite - representing about
16 per cent of world production.

OUTLOOK

The outlook for diatomite is one of continued
steady growth both in the short- and
long~term. As concern for the environment
and health becomes more apparent, especially
in developing countries, the need for more
efficient filtration of water supplies and
industrial and chemical wastes, for example,
will become greater. From the 1984 base,
demand for diatomite is expected to increase
at an average annual rate of about 3 per
cent through 1990. The main increases will
be in filter applications where diatomite's
performance is unmatched.




TABLE 1. CANADA, DIATOMITE IMPORTS 1980-85 AND CONSUMPTION 1982-84

1980 1981 1982 1983 1984 19851
tonnes $000 tonnes $000 tonnes  $000 tonnes  $000 tonnes  $000 tonnes $000
Imports
Diatomaceous earth
United States 26 577 4,472 25 545 5,311 23 130 5,074 23 298 5,382 23 892 6,339 17 610 4,332
United Kingdom - - 163 58 - - - - - - - -
Denmark - - - - - - - - - - 4 2
Total 26 577 4,472 25 545 5,369 23 130 5,074 23 298 5,382 23 892 6,339 17 614 4,334
1982 1983 1984
(tonnes)
Consumption
Fertilizers, stock
and poultry feed 7 972 9 118 8 136
Refractrory brick,
mixes 555 1 686 2 658
Sugar processing 1 487 1179 1151
Other 4 004 3 206 2 402
Total 14 018 15 189 14 347

Sources: Energy, Mines and Resources, Canada; Statistics Canada.
1 First nine months of 1985 only.
- Nil.

aj1wolelq



TABLE 2. WORLD

DIATOMITE PRODUCTION 1970, 1975, AND 1980-84

United States
Brazil

Denmark

France

West Germany
Iceland

Spain

Other Western
World Countries
Centrally Planned
Countries

World total

1970 1975 1980 1981 1982 1983 1984
(tonnes)
542 514 625 623 556 562 581
- - 17 17 16 16 18
238 236 152 152 125 125 127
160 209 218 220 200 240 245
92 45 53 52 42 43 45
13 23 18 18 20 25 27
18 23 27 24 20 65 64
156 171 155 153 132 171 163
372 408 227 227 277 277 272
1 591 1 635 1 492 1 486 1 388 1524 542

Source:
- Nil.
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Ferrous Scrap

R. MCINNIS

The Canadian ferrous scrap industry fared
slightly better in 1985 than in the previous
two years, although volumes sold and prices
received were very close to those of 1984.

In the first half of 1985, sales were
static and prices were about the same as in
1984. By the end of July, prices increased
marginally and held relatively steady during
the last quarter. The Canadian market for
scrap was quite different from that in the
United States where prices for No. 1 heavy
melting scrap dropped from about $US 78 a
short ton in January 1985 to approximately
$US 63 in December.

The declining wvalue of the Canadian
dollar was partially responsible for the price
increase in the last quarter of 1985 and also
helped to produce a slight increase in
exports of ferrous scrap, especially to the
United States.

In recent years, scrap purchases have
followed closely the volume of steel produced
in a given month as many steel mills have
kept inventories of scrap to a minimum. A
just-in-time approach to materials sourcing
has become a common operating procedure in
the industry.

There was little change in the volume of
scrap purchased by the Canadian steel
industry in 1985. The steel mills purchased
2.55 million t in the first 9 months of 1985,
compared with 2.62 million t in the same
period of 1984. The total consumption of
scrap by the steel industry including own-
generated scrap was 4.8 million t in the first
8 months of 1985, down from the 5.0
million t used in the same period in 1984.
Ferrous scrap consumed by the steel
industry in 1984 totalled 7.5 million t.

A considerable increase in the amount
of continuously cast steel will occur as new
casting equipment comes on-stream. Stelco
Inc., Dofasco Inc. and IPSCO Inc. are all

installing new continuous-casting equipment,
which will reduce the amount of own-
generated scrap produced in these mills.
Since the amount of scrap used in the
production of a tonne of steel is unlikely to
diminish, Canadian steel companies can be
expected to use larger tonnages of
purchased scrap.

The demand by scrap users for higher
quality products, especially in terms of the
chemical analysis, will continue as the world
steel industry pursues its quest for better
steels.

CANADIAN INDUSTRY STRUCTURE

The Canadian ferrous scrap industry
comprises approximately 600 firms. These
companies collect, store and process the
ferrous scrap purchased by the user
industries. Most of these firms are small
and are involved only in the collection of
scrap. Dealers who are also involved in the
sorting and storage of scrap are fewer in
number, while those which engage in capital
intensive processing comprise the smallest
group. Scrap processing requires heavy
equipment such as mechanical shredders,
shears, presses and bundlers. This segment
of the scrap industry produces the products
needed by the user industries, such as steel
mills .

Scrap is such an important raw material
that it is common practice for Canadian steel
producers to hold equity in scrap processing
companies in order to reduce the risk of
supply problems.

Autobody shredding equipment repre-
sents a significant capital investment in the
scrap industry. There are presently 15
shredders installed in Canada, which in
aggregate have the capacity to process about
1.3 million cars per year.

R. MC€Innis is with the Mineral Policy Sector, Energy,
Mines and Resources, Canada. Telephone (613) 995-9466.



CANADIAN DEVELOPMENTS

The Canadian ferrous scrap industry was
severely depressed in 1982 and early-1983.
However, during the second half of 1983,
demand increased and prices improved
rapidly. Prices and shipments continued to
increase during 1984, and then stabilized in
1985.

In an integrated steel mill the ratio of
purchased to own-generated scrap, that is
consumed by the mill; varies from year to
year. This ratio for the Canadian steel
industry was 1.0 in 1981, 0.89 in 1982 and
1983, 0.93 in 1984 and 0.98 in September
1985. The ratio is partly a function of the
price of scrap and partly dependent on other
factors. For example, steel mills may
replace some of their consumption of pur-
chased scrap with iron produced in their
operating blast furnaces. This often enables
a steel company to avoid banking its blast
furnaces which is expensive and could incur
additional  costs because of contracted
supplies of iron ore and coal. This practice
may have been applied in 1982 when the
amount of purchased scrap used per tonne of
steel produced was unusually low, even
though the price of scrap was especially
depressed.

In the case of the electric furnace steel
industry the price-demand relationship is
much more direct because ferrous scrap is
the principle raw material. Electric furnace
mills can consequently produce steel at
considerably less cost than integrated mills
in periods of low steel demand and low scrap
prices, allowing them to capture market
share and remain profitable.

The increasing use of continuous
casting and improvements in basic oxygen
furnaces (BOF) such as the advent of Lance
Bubbling Equilibrium (LBE) equipment, will
tend to reduce the levels of own-generated
scrap and increase the demand for purchased
scrap. Also, the entrance of QIT Fer et
Titane Inc. into the production of steel in
1986 will probably add to the demand for
purchased scrap. QIT currently produces
pig iron as a coproduct with titanium dioxide
in its electric furnace smelting facilities at
Tracy, Quebec.

The QIT steelmaking facility will be a
potential scrap customer because, with its
capacity to produce 440 000 tpy of steel
billet, it could wuse up to 132 000 tpy
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of scrap, although the present intention is
to make high quality billet from its own pig
iron.

Canada is more than self-sufficient in
scrap, but there are regional differences in
supply and consumption that result in
significant trade between Canada and the
United States. A high percentage of scrap
that is in excess of eastern Canadian needs
is exported to markets in the northeastern
United States while the western Canadian
market, which is generally deficient in local
scrap, imports it from the American
northwest and central regions.

The ferrous recycling industries in
Canada and the United States share what
they consider to be a single market. There
are few restraints to the movement of scrap
across the border and, consequently, prices
in the United States have a major impact on
those in Canada. Most Canadian exports of
scrap go to the United States, which has
accounted for over 90 per cent of Canadian
scrap exports during the last three vyears.
Virtually all Canadian imports originate in
the United States.

As the recycling industry in Canada