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Foreword

This issue of the Canadian Minerals Yearbook is a report of developments in
the industry during 1966. As usual, the chapters dealing with specific commodi-
ties were issued as separate pamphlets during 1967 to provide advance informa-
tion to the public. The General Review, specially written for this volume, deals
with the overall position of the industry in 1966 in its national and international
perspectives.

The Yearbook is the official annual record of the growth of the mineral indus-
try in Canada and is preceded by similar reports under various titles dating back
to 1907 and earlier. Those wishing to refer to previous reports should consult
departmental catalogues.

Most of the basic statistics on Canada production, trade and consumption
were collected for the Department by the Dominion Bureau of Statistics. Company
data were obtained directly from company officials or from corporate annual re-
ports, combined with information obtained by authors on systematic field trips.
Market quotations were mainty from standard marketing reports issued in Montreal,
London or New York.

The Department of Energy, Mines and Resources is indebted to all who con-
tributed the information necessary to compile this report.

W. Keith Buck
Chief

Mineral Resources Division

November 1967
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General Review

Canadian minerals are playing an increasingly
important part in the world mineral resource
industry. To place the domestic industry in
perspective this general review summarizes the
statistical highlights of 1966, and relates them
to the Canadian economy as a whole.* Aspects
of the world industry of special interest to
Canadians are also considered. The review
contains an appraisal of development in mining
technology and in new exploration techniques.
The more important events that took place in
1966 in production and development are sum-
marized on a provincial basis. The review
concludes with a description of how the mineral
industry has developed in Canada since Con-
federation.

A BRIEF
ECONOMY

REVIEW OF THE CANADIAN

Expansion continued to be the keynote of
the Canadian economy in 1966. Gross National
Product (GNP) reached $57.8 billion, 10.9 per
cent above 1965, as the economic expansion,
which started in 1961, continued. However, high
levels of resource utilization were responsible
for a 4.6 per cent increase in prices, which
reduced the real growth in GNP to 5.9 per cent.
In 1965 a 2.8 per cent increase in prices had
reduced a 9.9 per cent growth in GNP to a real

*All statistics used, in the text and in diagrams, have
been taken from publications of the Dominion Bureau
of Statistics, unless otherwise stated.
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gain of 6,9 per cent. The history of the rise of
Canada’s GNP, in current dollars, and in real,
or deflated dollars, is shown in Figure 1.
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Business gross fixed capital formation in
the field of new noneresidential construction,
and new machinery and equipment exceeded $10
billion in 1966, an increase of $1.5 billion,
over 17.5 per cent, compared with a 12 per cent
growth rate from 1961 to 1965. The very rapid
growth in these capital goods
Figure 2.

is shown in
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The personal expenditure section of the
Gross National Expenditure (GNE) continued
to expand, but at a less rapid rate than business
capital formation. From $32.0 billion in 1965,
personal expenditure rose to $34.8 billion in
1966, an 8.7 per cent increase. At the same
time, labour income (wages, salaries and sup-
plementary labour income) increased from $26.0
billion to $29.3 billion, i.e., 12.6 per cent. The
labour force rose from 7,141 million to 7,420
million, while the number of persons unemployed
fell from 280,000 to 267,000, that isfrom 3.9 per
cent to 3.6 per cent of the labour force.

Exports of goods and services expanded
sharply in 1966, the increase of 15.3 per cent
was more than twice the advance of 1965. The
main factor behind this rapid growth was an
increase of 17.4 per cent in commodity exports,
chiefly wheat and automobile parts. The value
of all other exports was up by 5 per cent over
1965, in real terms. The positive balance on
merchandise trade, of $380 million, was offset
by a deficit of $1,363 million on non-merchandise
trade, Figure 3.

A REVIEW OF THE MINERAL ECONOMY

The Canadian mineral industry had another
of outstanding achievement in 1966. A
value of output.

year
record was established for

Exploration for new deposits and development
of properties for production continued at high
levels, and announcements were made of major
projects that will increase appreciably the
existing productive capacities for several com-
modities.
extensive

Exploration and development was
and widespread in all producing
provinces and territories.
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Canadian mineral production increased by
7.7 per cent, to $4,032 million from $3,745
million in 1965, Figure 4., Each of the three
sectors registered new highs in the value of
production: metallics increased from $1,908
million to $1,994 million, non-metallic minerals
and structural materials increased from $761
million to $845 million, and the value of fuel
production increased from $1,076 million to
$1,193 million (Table 1).*

*Table numbers refer to #the statistical tables at the
end of the volume.
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The index of physical volume of mineral
production rose to over 393 (1949 = 100) from
366 in 1965; the respective indices for total
industrial production in Canada in the two years
were 275 and 255 (Table 3).

Contributing to this increase the value of
copper produced was up by $70 million, although
there was little change in the volume of metal
produced; the output of zinc rose 130,000 tons,
which represented an increase in value of $40
million. In the fuels sector, the production of
crude petroleum was up $90 million and more
than 30 million barrels. The output of gold and
uranium continued to decline,

Canada’s ten leading minerals, in terms of
output were worth $3,177 million, 78.9 per cent
of the total. The table below shows their value
and their proportion to total output.

Ontario was again Canada’s leading mineral-
producing province with output valued at $959.5
million, 23.8 per cent of the total, Figure 5.
It was followed in order by Alberta with 22.1
per cent, Quebec with 19.0 per cent, Saskat-
chewan with 9.1 per cent and British Columbia
with 7.9 per cent. All provinces and territories
increased their mineral output in 1966 with the
exception of Ontario where the value of pro-
duction fell from $993 million to $959.5 mil-
lion, and the Yukon Territory, where the decline

96411—23

General Review

was from $13.4 million to $11.4 million. The
provinces recording the greatest increases in
value were Alberta, Quebec, British Columbia
and Saskatchewan. Although Ontario is still
the leading mineral-producing province its share
of total output value has declined from 37.6
per cent in 1958 to 23.8 per cent in 1966. Pro-
duction of petroleum, natural gas and elemental
sulphur in British Columbia, Alberta and Sas-
katchewan and of potash in Saskatchewan has
led to a rapid rise in value of output. Greatly
increased diversification in mineral production
has occurred in all four western provinces
since 1960.

Canada’s Ten Leading Minerals in 1965

and 1966

Value in Per Cent of
millions total mineral

of dollars production
1965 1966 1965 1966
Petroleum 722 813 19,3 20.2
Copper 381 458 10.2 11.4
Iron Ore 413 419 11.0 10.4
Nickel 430 400 11.5 9.0
Zinc 248 290 6.6 7.2
Natural gas 187 199 5.0 4.9
Asbestos 146 167 3.9 4.1
Cement 142 158 3.8 3.9
Sand and Gravel 134 148 3.6 3.7
Gold 136 125 3.6 3.1
Total 2,939 3,177 78.5 78.9
All others 706 855 21.5 21.1
Total 3,745 4,032 100.0 100.0

There were many developments of signifi-
cance in Canada and throughout the world that
were of importance in bringing value of output
in the metallics sector of the mineral industry
to a record high. There were also many large
projects still in the development stage at the
year-end, others were in the planning and
engineering stages and others of significant
proportions were being considered for production
in the years ahead. These developments,
notwithstanding increasingly severe market
conditions, particularly in western Europe and
Japan, indicate continuing growth in metallics
output. Also of great significance to the mineral
industry was the accelerated pace and scope of
exploration and development in widely scattered
locations.



DISTRIBUTION OF CANADIAN MINERAL PRODUCTION IN 1966
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Figure 6 shows the extent of capital in-
vestment that has been made in the mineral
industry since World War II, with estimates for
1967. The very rapid advance in investment in
petroleum and natural gas, especially since
1963, is clearly shown. Mid-year estimates for
1967 indicate that investment in both sectors
may rise very little over the totals of 1966,
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The faster rate of growth of the mineral
industry, on a per capita basis, compared with

% BY COMMODITY
24

o

the rate of growth of the Canadian Gross National
Product (GNP) since 1947 is clearly seen on
the ratio scale of Figure 7. The average com-
pound rates of growth in current dollars are 7.4
per cent for mineral production and 5.5 per
cent for GNP, For comparison the same series
for the United States are also shown, the
growth rates for these series are 3.0 per cent
for mineral production and 4.7 per cent for GNP,
The dollar values in this diagram are in the
domestic currency of each country.
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Growth in the Canadian industrial economy

and its major sectors is shown in Figure 8.
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The composite Index of Industrial Production
has an annual average growth of 6.1 per cent
from 1949 to 1966. The growth rates for Electric
Power and Gas Utilities, and for Mining, are
10.0 per cent and 8.4 per cent respectively.
The rate of growth of the manufacturing index
is 5.5 per cent.

RATIO SCALE
500}—
INDEX OF INDUSTRIAL
as0— PRODUCTION -
| 1949-1966 |
350}— ELECTRIC POWER AND GAS UTILITIES —
MINING
8
3 osop— INDEX OF ]
; INDUSTRIAL
= PRODUCTION
>
A 200} b
z - A
150 }— —
u MANUFACTURING .
PR Y U SN W T OO N U N TS 0 O |
1950 1954 1958 1962 1966
Figure 8

Figure 9 provides a comparison between
production and employment indexes in mining
and in manufacturing in both Canada and the
United States. Each graph represents the ratio:

Index of Industrial Production, by Sector*
Index of Employment, by Sector

The much stronger growth in the Canadian
mining series, compared with United States
mining, and the similarity in the manufacturing
growth rates in both countries is clearly illus-
trated, despite the hiatus caused by the change
in industrial classification carried out by the
Dominion Bureau of Statistics in 1961.

Minerals and Metal Prices

Continued growth in the economies of the
developed nations kept most metal prices firm,
although the almost universal bullish condition
of 1965 did not hold across the whole mineral
*United States data are from the Federal Reserve

Board, and The Department of Labor, Bureau of Labor
Statistics.
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industry in 1966. Price changes in the major
mineral commodities are summarized below; for
details of price behaviour the individual com-
modity reviews should be consulted.
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Nonferrous metal prices were mixed.
Canadian domestic price of copper remained
steady at 45 cents a pound, although some
United States producers raised their prices
from 36 cents to 38 cents (US) a pound. Prices
on the London Metal Exchange (LME) fluctuated
between a high of about £780 to a low of £396
a ton, (97.5 cents to 49.5 cents a pound, US)
Producers’ European prices also fluctuated
widely, The price of nickel, which had been
stable since 1962, rose 7% cents to 91% cents
a pound in Canada and to 85% cents a pound
in the United States. Zinc prices were unchanged
in Canada and the United States at 14% cents
a pound. Canadian sales of zinc outside North
America continued to be made on the ‘‘overseas
producer basis price’’. This price declined from
14.7 cents to 13.7 cents a pound during the
year. Zinc prices on the LME fluctuated between
£115 and £92 a long ton (14.4 cents to 11.5
cents a pound US). The domestic price of
lead, f.o.b. Toronto and Montreal, fell from 15Y%
cents a pound, the price it had held since
December 1964, to 15 cents in May and 14
cents in October, The US price for common
lead, f.o.b. New York, fell from 16 cents to
15 cents and again to 14 cents, paralleling the
Canadian changes. Lead prices on the LME
fell fairly steadily during the year from £111.75
to £80 a long ton, (13,9 cents a pound to 10
cents, US).




PRICE INDEX

The price of aluminum remained unchanged
during the year, at 26 cents a pound. The
Canadian price of silver fluctuated marginally
with the exchange rate on the Canadian dollar,
as the US price remained at $1.2929 a troy
ounce. Molybdenum, cobalt, magnesium, and
bismuth prices remained unchanged. The price
paid for Canadian exports of antimony to the
United States declined about 4 cents in 1966,
to about 42 cents (US) a pound. Tungsten and
cadmium prices rose slightly.

Iron ore and pellet prices were unchanged
in the North American market. However, there
was some softening in the price of iron ore sold
to Japan.

There were no significant changes in the
price of Canadian crude oil in 1966. The stock-
pile price of uranium remained at a basic $4.90
a pound.

Posted prices for potash fell, and for sul-
phur rose, during 1966.

The behaviour of the wholesale and retail
price indexes, between 1945 and 1966, is com-
pared with the behaviour of the indexes for
products of the mineral industry in Figure 10.
The iron product price index has generally been
above the others, while the price indexes of
the nonferrous metal and the nonmetallic
mineral sectors have remained below the whole-
sale price index.
industry,

The non-metallic mineral
in particular, has suffered rising
factor cost, as represented by the wholesale
price index, on the one hand, while the prices
that the industry received for its products have

280
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remained steady, as exemplified by the curve
showing the price index of its products.

Mineral Trade

The value of mineral exports rose $340
million, or 12 per cent compared with 1965. All
major commodity groups showed increases (Table
12). Fabricated non-metal exports showed the
largest increase, $83 million, which was the
result of including about $76 million worth of
potash (KC1) exports in this sector. Previously,
potash trade statistics had not been included in
the mineral sector.
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Value of mineral imports was up slightly
from 1965 (Table 13). A drop in value of ferrous
materials was compensated by a nearly equal-
sized increase in nonferrous imports.

Although mineral exports increased in
absolute value, they decreased as a proportion
of total merchandise exports from 32.6 per cent
to 31.0 per cent (Table 14). This is a reflection
of increased sales abroad of wheat and motor
vehicles and parts.

Of the $340 million increase in mineral
exports, $270 million went to the United States,
which increased its share of Canadian mineral
exports from 58.3 per cent in 1965 to 60.7 per
cent in 1966, Figure 13. Commodity exports to
the US that increased were copper, up nearly
$90 million; iron ore, up $16 million; aluminum
up about $15 million, and fuels $50 million.
Despite the repeal of quotas in October 1965,
sales of lead rose only $2 million to $21.8 mil-
lion and sales of zinc rose only $15 million to
$72.3 million. Nickel and uranium were both
down slightly.

Mineral exports to Britain fell by $20 mil-
lion to $470 million in 1966, which represents
15.0 per cent of the total, compared with 17.6
per cent in 1965, All commodity groups fell,
with the exception of copper and asbestos, the
value of which rose, and nickel, which remained
unchanged.

The share of mineral exports to other EFTA
nations* rose from 3.5 per cent to 4.1 per cent.
The value of mineral exports to EEC countries**
remained almost unchanged from 1965, at $209
million; as a proportion of trade this represents
a fall from 7.5 per cent to 6.7 per cent, Trade
to Japan increased $40 million over the 1965
total, to 4.6 per cent. The chief changes were
a large increase in copper shipments, from $22
million to $56 million, and in the ‘‘other mine-
rals’’ category.

The value of exports of most leadingmineral
commodities was up from 1965 (Table 18). Cop-
per showed the largest absolute and relative in-
crease at $396 million, 145 per cent of the
1965 figure. Other mineral exports showing an
increase were asbestos, up from $160 million

*Other European Free Trade Association countries:
Norway, Sweden, Denmark, Switzerland, Austria and
Portugal. **European Economic Community (Common
Market) countries: Belgium, France, Italy, Luxembourg,
Netherlands, West Germany.
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to $182 million, and mineral fuels, up from

$419 million to $472 million. The ‘‘other mine-
rals’’ category exports rose from $459 million
to $605 million: this includes potash statistics
previously referred to. There was a decline in
the value of lead and uranium ex ported.

MINING TECHNOLOGY, 1966

Advances in mining technology that took
place in Canada during 1966 are reviewed in
this section. In addition to those mentioned,
many improvements of an operating nature are
continuously being incorporated in any mining
plant. They generally do not gain the promi-
nence given to entirely new changes in tech-
nique but they contribute largely to cutting
costs, improving safety and speeding operations.

Production and Mining Method

The tonnage of ore mined and rock quarried
rose from 87.7 million tons* in 1950 to 289
million tons in 1964. In metal mining operations
in 1965, 74.5 million tons** came from open
*Net tons of 2,000 pounds. **Includes stone quarried

for manufacture of cement and lime; does not include
sand and gravel.



Tonnage* of Ore Mined and Rock Quarried in Canada,
Selected Years, 1950 to 1964

(millions of tons)

Ore Source

1950 1960 1961 1962 1963 1964
Metal Mines 45.9 101.6 99.4 114.3 123.9 141.3
Non-metal Mines 17.7 42.0 47.0 52.2 58.1 64,9
Stone Quarries** 34.1 55.8 59.7 62.5 74.1 82.8
Total (other than coal) 87.7 199.4 206.1 229.0 256.7 289.0

Source: Rounded from DBS data.

*Net tons of 2,000 pounds. **Includes stone quarried for manufacture of cement and lime; does not include sand

and gravel.

Ore Production* from Metal Mines, 1960-1965

(millions of net tons)

Underground** Open Pit¥* Total Ratio
Year Tons Tons Tons Underground to OpenPit
1950 39.6 6.3 45.9 6.3
1960 74.8 26.8 101.6 2.8
1961 68.2 31.2 99.4 2.2
1962 74.7 39.6 114.3 1.9
1963 63.4 60.5 123.9 1.1
1964 66.0 75.3 141.3 0.9
1965 70.5% 74.5%1 145.0F 0.91

* Revised to reconcile information from DBS and other sources.

** Excludes waste. T Preliminary estimate,

pits and 70.5 million tons came fromunderground.
This is the second successive year that ton-
nage from open pits exceeded the tonnage from
underground and the trend is expected to con-
tinue.

Mining method changes are related to use
of large scale front-end loaders in conventional
cut-and-fill stopes. Increases in productivity
were noted in the Sudbury area mines. Consi-
derable interest in the use of large scale mobile
equipment in stoping and development appears
elsewhere in Canada.

Improved pillar recovery methods have been
developed in the Sullivan mine of Cominco Ltd.
In essence, the method is two-stage, A core
is stoped out of the pillar then the remainder
is blasted in a single shot to fill the opening.

Assembly of two large bucket wheel ex-
cavators for mining of 100,000 tons of tar sands
daily in Alberta was undertaken during the
year, This will be the first Canadian application

of bucket wheel excavators and is expected to
be fully operative in 1967.

Exploration*

All of the provinces and territories of
Canada benefited from the continued high level
of exploration activity which was maintained
through 1966. Notable large scale programs
were under way in the Atlantic provinces, in
provinces partly in the Precambrian Shield and
in the Cordilleran.

Impetus towards prospecting was provided
by release by the Federal Government of a large
number of aeromagnetic maps, many resulting
from co-operative federal-provincial programs.

An integrated program of geological — geo-
physical — geochemical investigation has been
launched by the Manitoba Department of Mines

*The reader is referred to a paper by Hood (CM]J,
Feb. 1967) from which these comments were extracted.



and Natural Resources in co-operation with the
Department of Geology, University of Manitoba.
Known as ‘“‘Project Pioneer’’, a portion of the
Precambrian Shield within the province will be
explored and geologically mapped at a scale of
4 inches to one mile,

A measure of the intensity of geophysical
exploration that has been carried out in Canada
in the past was reported recently. The article*
infers that 113 mineral deposits have been
found throughout the world directly, or indirectly
by geophysical methods. Of these, 66 were in
Canada.

Advances were made in design and im-
provement of all types of geophysical equip-
ment. Further, new applications of proven
principles were developed. Existing geophy-
sical equipment was made more compact and
durable by wider use of transistors.

Drilling and Blasting

Most of the advances in drilling noted in
Canada during 1966 dealt with the introduction
of foreign equipment, often of outstanding
design. The trend from air-leg drills to larger
drill units appeared to continue.

A Canadian company that mines by blast
hole open stoping, reported a substantial im-
provement in drilling performance by substituting
button-type tungsten-carbide bits for conven-
tional 4-wing types. In western Canada, another
mining company has developed a stepped bit
to eliminate separate drilling and reaming cut
holes.

Mining companies and explosives manu-
facturers pursued vigorous research and devel-
opment programs which resulted in signifi-
cant cumulative improvements in blasting
practice. One explosives manufacturer has de-
veloped a 4,000-shot portable blasting machine,
a cable cutter, and a miniature circuit tester.
Several new bulk-handling AN-FO trucks have
been adopted in open pits. Wider varieties of
metallized and slurry explosives and a new
detonating fuse are being taken into use., A
technique of blasting a complete access ramp
was successfully applied in an asbestos open
pit. Approximately 90,000 tons of broken mate-
rial resulted from the blast which was loaded

*R.H. Pemberton, Engineering and Mining Journal,
Volume 167, No. 4, pp. 85-88, 1966
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to a factor of 0.75 pound water-gel per ton
broken,

Drifting and Tunnelling

A sliding steel floor has been adopted for
driving the Granduc tunnel, Tide Lake, British
Columbia, The 3-segment unit provides a port-
able switching yard, designed to expedite
cleanout at the face.

An advance of 3 feet per man shift was
achieved in a 14 ft. by 14 ft. heading, driven
at a 12 per cent decline in a western Canadian
mine. The equipment used in this heading was
a 3-drill jumbo and a front-end loader-hauler,
In another location, a tracked, front-end, side-
dumping loader was applied to clearing out
development openings. Evidence from these
and other sources indicates that the trend to
larger, arm-mounted drills and large loaders in
development openings, appears to be accele-
rating.

Raising and Shaft Sinking

There were further applications of raise
boring techniques in Ontario, Manitoba and
British Columbia mines during 1966. Diameters
of bored raises were 3 and 4 feet., No change
of the basic 2-stage method was noted, but
some unusually favourable rates of advance
were reported. In a British Columbia mine,
over 700 feet of 4-foot diameter raise were
completed in 17 days.

A new Canadian shaft sinking record of
570 feet in a month was established early in
1966 for a 16-ft. diameter circular shaft at the
Alwinsal Potash Mine. This record was broken
later in the year when 627 feet were driven at
the Duval Corporation property, also in the
potash area. A new type of circular shaft lining
was installed through the Blairmore formation
in the Alwinsal shaft. The lining consists of
concentric welded steel cylinders, each about
an inch thick with high strength concrete filling
the annulus between them. Total combined
thickness of the steel and concrete wall is 28
inches,

Increases in rates of shaft sinking appear
to result from experience with circular shafts
and development of more efficient techniques
as more shafts are driven through essentially
the same rock formations.



Materials Handling

As noted in the section devoted to drifting
and tunnelling and stoping, application of large
loader-transporters occurred during the year,
Application of small capacity equipment for
loading-transporting in sublevel headings
eliminated, in some instances, the need for
multiple scraping. A Canadian-developedboltless
scraper with a reversible blade has found an
area of application in Canadian and foreign
mines.

Several mining companies have re-examined
the suitability of timbered mill holes in stopes
filled with hydraulically-placed fill, Circular
segments of steel and treated plywood have in
some instances been advantageously adapted.
Methods of joining the segments gained some
attention.

The trend to larger loaders is matched by
larger cars and pneumatic dumps for develop-
ment and stoping. Aluminum car bodies have
made some advance against steel. One mining
company reports a 30 per cent payload increase
with aluminum cars, protected by rubber-lined
bottoms. Rubber lining has been applied to
several hoisting skips as a protection against
wear,

Urethene plastic liners have in some in-
stances been substituted for wood and leather
liners on new hoist sheaves. Application to
some old hoist sheaves has also been made.

In open pits, three mining companies are
known to have converted to 100-ton capacity
haulage units as part of a general attack on
materials handling costs. Other mining com-
panies have added vehicles in the 35- to 85-ton
capacity sizes, often as
smaller units.

replacements for

Conveyors and skipways appeared to have
lost ground to trucks for run-of-mine ore handling
in established mines. New mobile haulage units,
with improved power plants, are able to nego-
tiate- steeper grades than formerly. However,
the tar sand mining development will be equipped
with large conveyors to provide a continuous
transport system for the uniform mine product.

Support

Use of epoxy-grouted steel bars has made
some progress in Canadian mines, and more

10

gunnite is being employed in shaft stations
and other permanent locations.

A salt mining company has fitted a crane
with controls which can be operated from within
a basket at the top of the crane boom. The
device is used for methodical rock bolting,
and placement of up to 100, 5-foot bolts per
shift has been achieved.

HIGHLIGHTS OF THE MINING {NDUSTRY
IN 1966

Mineral output from most regions of Canada
increased in 1966. A number of new mines were
brought into production, and some of the large,
open-pit operations that had started in 1965
reached capacity.

The value of output in Labrador-Newfoundland
was up by nearly 20 per cent, chiefly because of
increased shipments of iron ore. Direct shipping
ore from the Schefferville area amounted to
about 4 million long tons and shipments from
the Carol Lake Project, mainly pellets, in-
creased to 7 million long tons. Shipments from
the Wabush area mines were more than 5 mil-
lion long tons despite destruction by fire of
the concentrator and time lost in its subsequent
rebuilding. The Wabana Mines Division of
Dosco Industries Limited stopped operating
its Bell Island mine, after nearly 70 years of
continuous operation. The Gullbridge copper

mine of First Maritime Mining Corporation
Limited, started operations during the year.
The report by Dr. J.R. Donald, Special

Consultant on Coal to the federal government
was published. The adoption of its findings
will lead to the planned phasing out of the coal
mines in Nova Scotia.

Brunswick Mining and Smelting Corporation
Limited began tune-up operations on its No. 6
mine late in the year. Output is expected to be
about 2,250 tons a day, and will be treated in a

mill adjacent to the one at the No. 12 mine.

Probably the most active mineral area in
Quebec was in Gaspé Park, where Wexford
Mines Limited conducted an extensive explo-
ration program and outlined substantial reserves
of copper-bearing material. Copper producers
in the Noranda, Chibougamau and Matagami
areas of the northwestern part of the province



continued to operate near capacity, and dis-
coveries of additional ore were reported from
several mines.

The decline in value of production from
Ontario was the result of reduced output from
the Sudbury where The International
Nickel Company of Canada, Limited (Inco) was
closed by strikes in August and September,
Both Inco and Falconbridge Nickel Mines,
Limited continued with expansion plans to
existing facilities; Inco is scheduled to bring
three new mines into production shortly, Steep
Rock Iron Mines Limited started shipping pellets
from its new concentrator, Development work
continued at the Sherman mine at Timagami and
the Griffith mine near Red Lake. One of the three
3,000-ton units of the Texas Gulf Sulphur Com-
pany’s concentrator near Timmins started tune-
up operations late in 1966.

area

In Manitoba, Inco prepared three new mines
for production in the nickel belt in the vicinity
of Thompson. Sherritt Gordon Mines, Limited
started shaft sinking on its Fox Lake zinc-
copper property.

Ten shafts and six refineries were under
construction in the potash producing area of
Saskatchewan in 1966. Annual production capa-
city is anticipated to be in the order of 7 million
tons of KQO equivalent in 1970.

In Alberta, development of the newly dis-
covered Rainbow Lake oil and gas area contin-
ued. This find may become the largest single
oil-producing area in Canada. Construction
continued on the plant of Great Canadian Oil
Sands Limited at McMurray, with first production
from the Athabasca oil sands scheduled for late
1967.

Production value of metallic minerals in
the Northwest Territories was up nearly 70 per
cent in the first full year of shipments from the
lead-zinc deposits at Pine Point. Production in
the Yukon Territory was down as United Keno
Hill Mines Limited curtailed production.

Red Mountain Mines Limited, near Rossland,
British Columbia, started production of molyb-
denum in 1966. This plant is to handle 400 tons
of ore a day. This production, coupled with the
output from large operations started since 1964
has established Canada as the world’s second

largest molybdenum producer. Several large-
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tonnage copper producers are under development
as a result of the attention being given to copper
properties in the active base metals exploration
program in British Columbia.

MINERAL INDUSTRY HIGHLIGHTS, 1867-1966

One hundred years after Confederation
Canada’s mineral industry is the most dynamic
sector of the economy, and on the international
scene puts Canada in third place among the
world’s diversified mineral producers.

While much of the production growth has
taken place since the mid-1940’s, the record of
the past 100 years is filled with many events
which have played a major role in determining
the size and importance of the mineral industry
of 1967. This brief review of Canadian mineral
industry history sets out some of the highlights
and measures the progress, decade by decade
and province by province, since Confederation.
Brief reference to some pre-Confederation
events is made as a reminder that the industry
was already well established in 1867 and, in
fact, had its earliest beginnings in the voyages
of discovery of the 15th and 16th centuries.

The growth in the value of Canada’s mineral
production and GNP over the past 100 years is
indicated in the accompanying tabulation.

Value of Mineral Production and of
Gross National Product

Year Mineral Industry GNP %% GNP
$ Million $ Million

1867 6.9e n.a. —

1870 6.9e 459 1.5
1880 8.0e 597 1.3
1890 16.8 809 2.1
1900 64.4 1,044 6.1
1910 106.8 2,186 4.9
1920 227.9 5,536 4.1
1930 279,9 5,546 5.1
1940 529.8 6,743 7.8
1950 1,045.5 18,006 5.7
1960 2,492.5 36,254 6.9
1966 4,032.0 57,781 7.0

n.a. Not available; e Estimate.

Canada’s population in 1867 was 3,499,000
and in 1870, the first year for which the GNP
is available, it was 3,673,000. Since 1870, the
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population has increased by a factor of 5.4; the
GNP has increased by a factor of 12.3, and the
value of mineral production increase has been
58-fold. During this period, mineral production
value at the primary level has advanced from
1.5 per cent of the GNP to 7.0 per cent. Capital
investment in mining rose from 3.0 per cent of
the Canadian total in 1929 to 6.4 per cent in
1966. Exports of all commodities had only
reached $67 million in 1870 and mineral exports
were less than 5 per cent of this amount; in
1966 total exports were more than $10,000 mil-
lion and mineral commodities, including alu-
minum, accounted for almost one third of the
total. The value added in mining production, as
computed for the national income, increased by
35 times from 1870 to 1920 while the value
added in agriculture increased by only 7 times,
fishing and trapping by 9 times, and forest oper-
ations by 5 times. The national income rose by
12 times during this period. This particular
comparison is of significance in that it shows
that the dynamic growth characteristic of the
mineral industry, so apparent during the past
20 years, was also a key factor in the country’s
economic growth during the first 50 years of
Confederation. From 1926 to 1963, the net value
of mining production increased from 15.2 per
cent of the primary resource sector and 6.5 per
cent of all primary and secondary production in
Canada to 29.2 per cent and 8.1 per cent of the
respective net values.

These key indicators point to the out-
standing rate of growth of the mineral economy
in the past 100 years of Canada’s economic
advance. However, the mineral industry histo-
rical record is much more than a measurement
of production growth. It is a record of an industry
that led the way in opening up vast new terri-
tories and in colonization and settlement. It is
an account of the pioneering activities of a
young nation, of the country’s great expansion
after the turm of the century, of the supply of
vital materials made available to the country
and the allied nations in two world wars, of the
support to the economy in times of recession,
and of the stimulus to economic activity intimes
of great industrial expansion. Thus, the mineral
industry record is an integral part of the history
of Canada. A survey of mineral industry develop-
ment is one of the paths of Canadian history
which may be retraced in this Centennial year
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to gain a greater appreciation of the country’s

accomplishments during its first 100 years.

In commencing this 100-year journey, the
reader may first wish to picture the mineral
industry of 1867. In that year, metals accounted
for 57 per cent of the industry’s mineral output;
industrial minerals accounted for 23 per cent,
and fuels, 20 per cent. The 1966 percentages
were rather similar: 52 per cent, 19 per cent
and 29 per cent. These percentage shares of
the three sectors have been quite representative
throughout the 100 years but the components of
each sector have changed considerably., In 1867,
gold accounted for 77 per cent of the metals
output and silver, 13 per cent; in 1966 these
two metals only accounted for 9 per cent of the
value of the metals., Structural materials ac-
counted for two thirds of the value of industrial
minerals in 1867 and barely one half in 1966. In
1867, coal value was more than four fifths of
the fuels output; in 1966 it was only 6 per cent.
The most significant difference in the two
years, aside from the great value increase, is
the contrast in the numbers of mineral commo-
dities produced: 25 in 1867; 65 in 1966. Even
so, the 1867 record remains interesting and
impressive in relation to the early stage of the
country’s economic development in the year of
Confederation.

Added perspective to an historical review
of mineral industry progress is gained by brief
reference to some milestones in the nation’s
history since 1867.

In reviewing the past, mineral developments
can be seen in relation to such national events
as the following. The British North America
Act of 1867 brought together four provinces:
Nova Scotia, New Brunswick, Quebec and
Ontario. In 1870 Manitoba entered Confederation
and the Northwest Territories were transferred
to Canada; British Columbia entered in 1871,
Prince Edward Island in 1873; Alberta and
Saskatchewan, as provinces in 1905 and New-
foundland in 1949. Each province came into
Confederation with some background of mineral
development interest and each province’s mine-
ral development was expedited by events asso-
ciated with and following Confederation. These
included progress in transportation, in the work
of the Geological Survey of Canada, and in the
evolution of fairly uniform sets of mining laws
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Mineral Production of Canada — Ten Leading Minerals 1890-1966

1890 1900 1910
$000 Zo $000 To $000 Zo
Coal 5,676 34.0| Gold 27,908 43.3|Coal 30,910 28.9
Clay products 2,041 12.2| Coal 13,742 21.3|Silver 17,580 16.5
Asbestos 1,260 7.6} Nickel 3,327 5.1} Nickel 11,181 10.5
Stene 1,162 7.0{ Clay products 3,195 5.0} Gold 10,206 9.6
Gold 1,150 6.9| Copper 3,066 4.8| Clay products 7,630 7.1
Copper 947 5.7| Lead 2,761 4.3| Copper 7,094 6.6
Nickel 933 5.6} Silver 2,740 4.3] Cement 6,412 6.0
Petroleum 903 5.4| Stone 1,657 2.6| Stone 3,669 3.4
Silver 419 2.5} Petroleum 1,151 1.8} Asbestos 2,574 2.4
Lime 412 2.5fLime 800 1.2| Natural gas 1,346 1.3
Total 14,903 89.4| Total 60,347 93.7| Total 98,602 92.3
Other minerals 1,860 10.6{ Other minerals 4,074 6.3] Other minerals 8,222 7.7
Total all Total all Total all
minerals 16,763 100.0 minerals 64,421 100.0 minerals 106,824 100.0
1920 1930 1940
Coal 82,497 36.2{Coal 52,850 18.9}Gold 204,479 38.6
Nickel 24,534 10.8] Gold 43,454 15.5|Copper 65,773 12.4
Gold 15,814 6.9] Cepper 37,948 13.6|Nickel 59,823 11.3
Cement 14,798 6.5] Nickel 24,455 8,7|Coal 54,677 10.3
Asbestos 14,792 6.5] Cement 17,713 6.3|Lead 15,864 3.0
Copper 14,244 6.3} Lead 13,103 4.7 |Asbestos 15,620 2.9
Silver 13,450 5.9| Clay products 10,594 3.8} Zinc 14,464 2.7
Clay products 10,665 4.6| Natural gas 10,290 3.7 |Natural gas 13,000 2.5
Stone 7,594 3.3] Silver 10,089 3.6 |Cement 11,775 2.2
Natural gas 4,233 1.9{ Zinc 9,635 3.4}{Sand & Gravel 11,759 2.2
Total 202,621 88.9| Total 230,131 82.2}Total 467,234 88.1
Other minerals 25,239 11.1] Other minerals 49,743 17.8|Other minerals 62,591 11.9
Total all Total all Total all
minerals 227,860 100.0 minerals 279,874 100.0 minerals 529,825 100.0
1950 1960 1966
Gold 168,989 16.2 | Petroleum 422,926 17.0|Petroleum 812,699 20.2
Copper 123,211 11.8| Nickel 295,640 11.9|Copper 457,790 11.4
Nickel 112,105 10.7 } Uranium 269,938 10.8}Iron ore 419,108 10.4
Coal 110,140 10.5] Copper 264,847 10.6{Nickel 399,736 9.9
Zinc 98,040 9.4 11Iron ore 175,083 7.0]1Zinc 289,707 7.2
Petroleum 84,619 8.1 | Gold 157,152 6.3 |Natural gas 198,818 4.9
Asbestos 65,855 6.3 ]| Asbestos 121,400 4.9|Asbestos 166,937 4.1
Lead 47,886 4.6 Sand & Gravel 111,164 4.5]Cement 157,901 3.9
Sand & Gravel 36,435 3.5| Zinc 108,635 4.4}Sand & Gravel 147,625 3.7
Cement 35,894 3.4 Cement 93,261 3.7]|Gold 125,102 3.1
Total 883,174 84.5| Total 2,020,046 81.1]Total 3,175432 78.8
Other Other Other
minerals 162,276 15.5 minerals 472,464 18.9 minerals 856,558 21.2
Total all Total all Total all
minerals 1,045,450 100.0 minerals 2,492,510 100.0 minerals 4,031,981 100.0
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of high standard in all provinces. Each province
pursued actively the development of its own
mineral resources, a responsibility initiated by
the BNA Act for the eastern provinces and
approved by the federal government for Manitoba
and Alberta in 1929, and British Columbia and
Saskatchewan in 1930.

Other earlier events of significance included
the surrender to the Crown of the Hudson’s Bay
Company’s territorial rights in the northwest in
1869. The Intercolonial Railway was completed
in 1876 to connect Ontario and Quebec to the
Maritimes. The Canadian Pacific Railway was
completed in 1885 to link British Columbia to
eastern Canada and to provide transportation for
the settlers of western Canada. The first wheat
was exported from Manitoba to Britain in 1877.
The ‘‘National Policy?’’ with its protective
tariff was adopted in 1879 with the objective of
promoting domestic production in a wide range
of goods and of diverting trade from international
to interprovincial channels. The protective
principle was extended to primary iron and steel
by the introduction of bounties in 1883 and
higher duties in 1887. In 1897 Canada estab-

lished preferential tariffs, thus inaugurating
Imperial Preference. Although the economic
policy based on railways, immigration, and

tariffs of the post-Confederation period created
stresses and strains for the other resource in-
dustries, and the young manufacturing sector,
the mineral industry was not adversely affected
and did benefit greatly from the transportation
links established by a great transcontinental

railway building program.

In the pre-World War I years there was a
major inflow of immigrants to western Canada,
encouraged by mining activity in British Colum-
bia and by the agricultural potential of the
Prairies. Large-scale settlement of the Prairies
was made possible by the extensive railway
construction program that had followed comple-
tion of the CPR link to the Pacific in 1885.
This project, in tum, had come about as the
result of conditions laid down by British Colum-
bia when it entered Confederation in 1871.
Going farther back, the gold rushes in British
Columbia of the 1850’s and 1860’s had attracted
so many people to the area that colony status
was no longer adequate and a link with eastern
Canada was

urgently needed if sovereignty
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north of the 49th parallel was to be maintained.
Thus can the chain of events of railway build-
ing and Prairie settlement from 1900 to 1914 be
traced back to colonization generated by mining
activity.

In the Maritime provinces, there were com-
plaints of little benefit from Confederation and
demands were made in 1910 for lower tariffs.
The Reciprocity Treaty signed with the United
States in 1911, however, led to Laurier’s defeat
on an issue conceming Canada’s identity in
the face of increasing dependence on the United
States. While this was a period of considerable
uncertainty, with the reciprocity issue being of
great importance to agriculture, fishing and the
forest industries, mining development proceeded
rapidly following the Sudbury nickel-capper
discovery in 1884, the base metal discoveries
of southem British Columbia in the 1890’s, and
the Cobalt silver and Porcupine-Kirkland Lake
gold discoveries of the first decade of the 20th
century.

World War I came at a time when Canada’s
mineral potential was gaining recognition and
the part the country played in vital mineral
supply led to increasing mineral interest in the
1920’s during a period of rapid economic devel-
opment. Organization of the Canadian National
Railways in 1919 provided for improved trans-
portation, particularly to northern areas. Air
transportation began to develop and was an
important factor in mineral exploration for the
first time in the 1920’s. In this period of eco-
nomic expansion, American capital played a
major role and in 1930 United States ownership
of Canadian manufacturing and mining was at
least one third. While ties with the United
States were being increased, the Imperial
Conference of 1926 and the Statute of West-
minster of 1931 recognized the autonomy of
Canada and of other Dominions.

Canada suffered extensively in the depres-
sion of the early 1930’s because of its extensive
dependence on foreign markets, Foreign markets
were cut in half, and agriculture, forestry and
fishing were badly hit. As is customary in a
depression, gold mining activity served as a
stabilizer for the mining industry. This was a
time of difficulty in federal-provincial relations
because of the responsibilities of
provincial governments relative to education,
highways, social security, public welfare, etc.,

increased



not foreseen when respective spheres of res-
ponsibility and revenue sources were established
in 1867. The Rowell-Sirois Commission reported
in 1939 on federal-provincial financial rela-
tionships but World War II prevented implemen-
tation of the Commission’s recommendations, In
the economic life of the country, the mineral
industry led the way out of the depression of
the early 1930’s. Fortunately, mineral markets
had recovered sufficiently by the mid-1930’s
which, along with the increase in the price of
gold, had stimulated new mineral development
and Canada entered World War II with a mineral
output twice the value of a decade earlier. As
in World War I, her mineral economy played a
key role in strategic mineral supply.

World War II had brought increased eco-
nomic prosperity and political prestige to
Canada. The Canadian Citizenship Act of 1947
created a new Canadian citizenship. Appeals to
the British Privy Council were abolished in
1949. The Massey Commission, established in
1951, made important recommendations rela-
tive to the cultural life of the country. Public
welfare measures and more sophisticated eco-
nomic policies brought government more and
more actively into national life. All these new
trends, together with an almost unbroken period
of economic expansion, have given Canada a
new sense of identity and greater responsibi-
lities, both national and international. The
country is, therefore, more than ever dependent
on a dynamic mineral economy. The mineral
industry record of the last 100 years indicates
that the industry can continue to give the
support and economic leadership that has been
forthcoming in the past.

Atlantic Provinces

The history of mining in Canada dates
from the days of the earliest explorers, some
of whom set the stage for later mineral develop-
ment, particularly in the Atlantic Provinces and
Quebec. John Cabot claimed Newfoundland in
the name of England in 1497. There was little
interest other than in fisheries, however, in
this area during the following century. At the
beginning of the 17th century, Samuel de
Champlain arrived on the scene. In 1603 he
sailed up the St. Lawrence and on his second
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voyage from France to North America the next
year, he was accompanied by a mining engineer.
Discoveries of silver were made at St. Mary’s
Bay and native copper at Cap d’Or in what is
now Nova Scotia. No doubt these discoveries
encouraged Champlain to return and he esta-
blished permanent settlements at Port Royal
in 1605 and at Quebec in 1608. Although Cabot
had discovered Cape Breton in 1498, and there
were Ssubsequent numerous voyages by other
explorers, it was not until 1672 that the first
reference was made to the coal seams of Cape
Breton. Nicholas Denys, who had been appointed
Governor of the eastern part of Acadia in 1637,
referred to it in a book published in Paris 1672,
The first attempt at systematic coal mining
was made in 1720 when fuel was needed for
the fortress of Louisbourg. Later, English
interests carried on the mining of coal in Cape
Breton to supply the needs of the militia at
Halifax. In these early times, mining operations
remained in the hands of a few large companies,
mainly the General Mining Corporation which
was given a monopoly of mining rights in Nova
Scotia.

In 1856, the monopoly of the General
Mining Company in Nova Scotia was broken
and coal exports increased from Cape Breton
mines, especially to American seaports. During
the decade of the 1860’s, over 5 million tons
of coal were produced in Nova Scotia.

A lead-mining venture at La Manche got
under way in 1857 and continued for about 16
years. A copper mine was opened up at Tilt
Cove in 1864; the Betts Cove Copper deposit
was discovered in 1874, and the Little Bay
copper mine in 1878. These and other develop-
ments enabled Newfoundland to obtain a posi-
tion of prominence in world copper production
in the 1870’s., Copper output in 1879 was 1,200
tons. The record shows that the value of nickel
produced in Newfoundland from 1860 to 1876
was $32,740.

In Nova Scotia, 58 small mines were pro-
ducing gold in the 1880’s. Iron ore production
was limited to Acadia Mines at Londonderry,
Copper was being produced in Albert County,
New Brunswick. Oil occurrences had been
found in both New Brunswick and Nova Scotia.
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Nova Scotia

Five Leading Minerals,

1890-1966, Selected Years

1890 1920 1950 1966

$ million To $ million To $ million LA $ million LA
Coal 3.41 80.2 32.24 94.5 50.3 84.5 51.5 59.9
Gypsum 0.16 3.6 0.57 1.7 3.8 6.4 8.6 10.0
Sand and Gravel -~ - - 1.5 2.5 7.9 9.2
Salt ~ - — — 1.1 1.8 4.8 5.6
Cement -~ - - - - - 3.5 4,1
Clay -~ — 0.54 1.6 1.1 1.9 - -
Stone 0.10 2.4 0.42 1.2 - - - -
Lime - - .04 0.1 — - - -
Gold 0.47 11.2 - - - - -
Iron Ore 0.10 2.4 - - - — — -
Others 0.01 0.2 0.32 0.9 1.7 2.9 9.7 11.2
Total 4.25 100.0 34.13 100.0 59.5 100.0 86.0 100.0
— Indicates minerals not among the leading five,

New Brunswick
Leading Minerals, Selected Years, 1890-1966
1890* 1920 1950 1966

$ million T $ million Ts $ million To $ million %o
Zinc - - — - 44.2 49,5
Lead - - - - 14.3 16.0
Coal 1.10 - 4.4 34.3 7.9 8.9
Copper - - - - 5.9 6.7
Silver - — - — 4.2 4,7
Stone - - 3.5 27.7 - —
Sand and Gravel - - 3.0 23.5 - -
Clay - - 0.7 5.3 - -
Lime - — 0.4 3.0 — -
Natural gas 0.13 - - - - -
Gypsum and Structural

Materials 1.27 - - - - -

Others - - 0.8 6.2 13.0 14.5
Total 0.36 100.0 2.5 100.0 12.8 100.0 89.5 100.0

— Indicates minerals not among leading five. ¥ Lime,

The 1930's and 1940’s were years of growth
in the coal mining industry of Nova Scotia.
Gypsum continued as the second mineral com-
modity. There was some activity in gold mining,
and shipments of silver, lead and zinc were
made in the 1930’s from the Stirling mine, Coal
was the leading mineral in New Brunswick and
a number of deposits of clay, stone and struc-
tural materials were also worked.

The Newfoundland mineral production
record prior to Confederation in 1949 is not
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stone, clay pr&ducts, grindstones and gypsum,

complete but the Island of Newfoundland has
had an active mineral industry since the mid-
19th century. In the 1870’s it ranked fourteenth
among copper-producing countries of the world.
Mining of iron ore started at Wabana on Bell
Island in 1895. The Rambler copper-zinc depo-
sits at Baie Verte, Newfoundland, were dis-
covered in 1905; after many years of intermittent
development, production got under way in 1964,
The exploitation of base metal deposits at
Buchans, beginning in 1928 after intermittent
dating 1905, marked the

development from




General Review

Newfoundland

Five Leading Minerals

Cumulative

Production 1950 1966

1854-1935

$ million $ million %o $ million Yo
Iron ore 46.98 5.8 22.7 186.7 77.2
Copper 18.33 1.5 5.8 16.8 6.9
Zinc 10.38 9.6 37.0 10.4 4.3
Asbestos - - - 10.3 4.3
Lead 8.94 5.2 20.1 6.3 2.6
Fiuorspar - 1.3 5.0 - -
Pyrite 3.42 - - - -
Gold .13 - — - -
Other not available 2.4 9.4 11.4 4.7
Total (88.17) 25.8 100.0 241.9 100.0

~ Indicates minerals not among leading five.

start of mining expansion in this century,
although exploration practically ceased in the
early 1930’s. Newfoundland’s mineral produc-
tion value rose from $1.2 million in 1901 to
$6.2 million in 1936 and $8.7 million in 1939.
A steady increase in value followed but the
dramatic expansion started in 1954 with the
beginning of Labrador iron ore production.
Production rose from $27.6 million in 1949 to
$42,9 million in 1954; from then on, except for
a setback in 1958, the advance was rapid to
$241.9 million in 1966.

The nonferrous sector has been a source
of major expansion for the mineral economy of
the Atlantic Provinces, particularly the lead-
zinc mines of the Bathurst area of New Bruns-
wick, There has also been a reactivation of
copper mines in the Notre Dame Bay region of
Newfoundland, A new asbestos mine was put
into production in 1964 in the Burlington Penin-
sula area of Newfoundland. Iron ore from
Labrador has accounted for by far the largest
part of the increase in mineral production value
in the Atlantic Provinces in recent years.

The value of mineral production from the
Atlantic Provinces has risen from $98 million
in 1950 to $417 million in 1966. A large propor-
tion of this increase has come from iron ore
production in Newfoundland, which more than
compensated for the decline in coal output.

The Atlantic Provinces’ long mining his-
tory was dominated by coal until the 1940’s,

Since then the iron ore of Newfoundland and
the nonferrous minerals of New Brunswick have
been providing much-needed growth and diver-
sification. The long-established nonmetals
sector is now expanding, due chiefly to the
Newfoundland asbestos development. The rela-
tively small structural materials sector, ac-
counting for less than 10 per cent of the com-
bined mineral output of Nova Scotia and New
Brunswick and about 2 per cent of Newfoundland’s
output, reflects the lower level of industrial
activity of the regioh compared with Ontario
and Quebec where this sector accounts for 17
or 18 per cent of mineral value totals, With
the coal industry in decline, the hope for a
thriving mineral fuels sector may lie in the
offshore exploration for oil and gas now under
way.

Quebec

The first reference to Canada’s mineral
wealth was made by Jacques Cartier on retumn
to France from his first voyage in 1534 with
stories told by Indians of a legendary Kingdom
of the Saguenay with its gold and precious
stones. In two subsequent voyages he sought
unsuccessfully to find this wealth, The first
examination of bog iron deposits at Baie St.
Paul and in the St. Maurice Valley was made
by Sieur de la Portardiere who came from France
in 1667. La Compagnie des Forges started the
first smelting of bog iron in this area in 1737
and forges operated at St. Maurice until the
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1880’s. Iron smelting operations in Bagot,
Nicolet and Drummond counties were all of
some importance in Quebec’s early history.

The first portland cement made in Canada was
produced in 1840 at Hull. The Montreal Mining
Company, established in 1845, was the main
mining operator in Quebec at this time.

Discovery of quartz gold in the Eastemn
Townships, near Sherbrooke, was made in 1861,
shortly after the placer gold discoveries in
British Columbia. There was a small gold
rush in the Chaudiere River area in 1864 and
during the succeeding 20 years nearly $3,000,000
worth of gold was to come from mines there.
Asbestos was discovered in 1877 in the Eastern
Townships during the building of the Quebec
Central Railway. Within ten years production
exceeded 4,500 tons of fibre annually. Copper
was also discovered in the Eastern Townships;
the most important producer was the Eustis
mine which had a history of production from
1865 to 1939.

Asbestos was generally the leading mineral
in Quebec in this early period although the
clay products industry was .also thriving. Other
operations included the production of phos-
phates in Ottawa County and the quarrying of
construction materials,

Following the opening up of the northem
Ontario gold mining areas, prospecting activity

spread into northwestern Quebec and in 1921
the discovery of gold and copper in the Rouyn
district marked the start of the Noranda mine
development. The mine and smelter went into
production in 1927,

In 1936 one of the richest gold mining
strikes ever made in Canadian mining occurred
at the O’Brien mine. This was a very active
period for the gold mining industry, and gold
moved into first place with the opening of the
Sullivan Consolidated mine in 1934, Lamaque
and Canadian Malartic in 1935, Sigma in 1937,
Barnat and East Malartic in 1938, Malartic in
1939, and several others — all in the general
Rouyn district.

During the war Quebec mines and plants
supplied most of the Allied Nations require-
ments of asbestos, and two fifths of the alu-
minum came from its smelters. Noranda and
Montreal East copper processing facilities
operated at capacity.

Development of Quebec-Labrador iron ore
resources began in the early 1950’s, resulting
in the establishment of the mining towns of
Schefferville, Gagnon and Pointe Noire, a new
railway and dock facilities, and many service
industries, Iron ore quickly rose to a position
of prominence in Quebec’s mineral output.
Nonferrous mineral production also advanced

Quebec

Five Leading Minerals,

1890-1966, Selected Years

1890 1920 1950 1966

$ million LA $ million LA $ million LA $ million LA
Copper 0.74 22.5 - - 34.1 15.5 155.1 20.2
Asbestos 1.26 38.3 14.8 51.2 64.4 29.3 141.6 18.4
Iron ore - - - - - - 128.7 16.8
Zinc - - - - 26.9 12.2 87.7 11.4
Stone - - 2.2 7.6 - - 55.1 7.2
Gold - - - - 41,7 18.9 - -
Cement - - 6.5 22.6 14.5 6.6 - -
Clay products 0.46 13.9 2.4 8.2 - - - -
Lime - - 0.8 2.9 - - - -
Phosphates 0.31 9.4 - - - - - -
Pyrite 0.22 6.7 - - - - - -
Others 0.30 9.2 2.2 7.5 38.6 17.5 199.5 26.0
Total 3.29 100.0 28. 100.0 220.2 100.0 767.7 100.0

-— Indicates minerals not among leading five.
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rapidly as a result of the opening of copper
mines from 1955 to 1959 in the Chibougamau
area, 200 miles northeast of Noranda; the Gaspe
copper mine in 1955 at Murdochville; and the
zinc-copper deposits of the Matagami Lake
area in 1963. Quebec has expanded its molyb-
denum output in the 1960’s through the opening
of mines in the Lake Preissac area and at
Lacorne,

The decreasing share of total production
of the five leading minerals in recent years
points to increasing diversification and also to
the decline in importance of gold which had
held a prominent position in the 1930’s and
1940’s. Its value in 1966 was only $35.8 mil-
lion. Structural materials, such as clay products,
cement, lime, sand and gravel and stone have
increased in importance accounting for 18 per
cent of Quebec’s mineral output in 1966. The
newer mineral operations such as columbium
and nickel, are giving further diversification
to Quebec’s mineral industry.

Ontario

As settlement spread westward in the early
1800’s, iron deposits were found in Upper
Canada. A number of industrial mineral deposits
were worked, one of the earliest being for
gypsum near Paris in 1822, Various types of
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building stone and clays were mined for local
construction purposes, In 1847, a substantial
deposit of copper was discovered at Bruce
Mines on the North Channel of Lake Huron and
mining operations began the following year with
the ore being shipped to England for refining.
This operation continued to thrive and in the
1860’s was employing nearly 400 men.

In 1858, the first oil well on the North
American continent was dug at Oil Springs,
Ontario. Drilling operations brought in Canada’s
first flowing well in 1862 in Black Creek Valley
and by the end of the year 35 flowing wells and
200 wells using pumps were in production.
During th'e remainder of the decade many wells
were completed in this part of Ontario, a number
of small refineries were constructed near Petro-
lia, and the completion of pipelines and large
storage tanks permitted further expansion of the
industry, In 1870, production reached about
5,000 barrels a week, much of which was ex-
ported to FEurope. Salt was discovered at
Goderich in 1865 during oil drilling operations.

A gold discovery at Madoc in 1866 was
the first in the Canadian Shiela. Silver veins
on Silver Islet in Lake Superior v ere discovered
in 1868 and uvn to 1384, when the mine was

Ontario

Five Leading Minerals,

1890-1966, Selected Years

1890 1920 1950 1966

$ million Yo $ million Zo $ million Yo $ million Yo
Nickel 0.93 24.2 24.5 30.0 112.1 30.6 291.2 30.4
Copper 0.20 5.3 5.6 6.9 54.4 14.8 181.8 18.9
Iron ore - - - — 17.6 4.8 83.0 8.7
Gold - — 11.7 14.3 94.4 25.7 62.3 6.5
Sand and Gravel - - - - - - 61.9 6.5
Platinum - . - - 17.8 4.9 - -
Silver - - 10.0 12.2 - - - -
Clay Products 1.35 34.9 5.6 6.9 - - - -
Crude 0Oil 2.90 23.4 - - - — - -
Lime 0.19 4.8 —_ - - - - -
Others J3.29 7.4 24.3 29.7 70.5 19.2 279.2 29.0
Total 3.80 100.0 81.7 100.0 366.8 100.0 959.4 100.0

— Indicates minerals not in leading five. (In 1966 uranium output value was $40.5 million; in 1959 peak value

was $268.5 million,)
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flooded
silver

in a storm, over $3,000,000 worth of
was produced. Apatite and mica were
mined in a number of deposits as early as 1870.
Stone quarries were opened up, and brick and
tile plants based on clay products near Toronto
were established. Iron ore mining was of in-
creasing importance in the 1870’s with much of
the ore from eastern Ontario being exported to
the United States.

Sudbury nickel-copper ore was discovered
in 1883 during blasting operations for the Ca-
nadian Pacific Railway. Mining soon began and
by 1900 two furnaces were in operation. Metal-
lurgical research leading to the development in
1892 of processes for separating copper and
nickel made the development of the Sudbury
deposits possible on a large scale. The Sudbury
and other discoveries of the 1880’s led to great
optimism concerning Canada’s mineral resources
and predictions were made that minerals would
become one of the chief sources of wealth for
the country. Notwithstanding this optimism,
Canadian investors were hesitant and early
development of the Sudbury deposits was based
largely on United States capital.

During the construction in 1903 of a railway
line north to the clay belt region surrounding
Hudson Bay, blasting operations uncovered a
very rich deposit of silver ore at Long Lake
(later Cobalt Lake). This was the beginning of
the Cobalt silver camp, itself a forerunner of
the important mining camp discoveries of northem
Ontario and northwestern Quebec. Gold was
discovered at Larder Lake in 1906 and silver
near Gowganda in 1907. In 1909 ground was
staked leading to of three
famous gold mines — and

the development
Dome, Hollinger
McIntyre — in the Porcupine mining camp, the
country’s leading gold-producing area. Kirkland
Lake which became Canada’s second largest
gold mining camp, got under way in 1911, These
gold discoveries had been preceded by the
development of the cyanide process for treating
gold ores and this metallurgical advance, plus
the technical improvements in mining and ore
concentrating, prepared the way for the rapid
growth of a great gold industry. With these gold
and silver discoveries of the first decade of the
century, Ontario assumed mineral production
leadership and by 1910 was accounting for two
fifths of Canada’s mineral output. It has re-
mained the leading province since that time.
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In 1916 the Falconbridge nickel deposit
in the Sudbury district was found. Two years
later the production of refined nickel was
started at Port Colborne, Ontario.

While the Noranda district was under active
exploration in the 1920’s prospecting spread
westward to the Red Lake District of north-
western Ontario. The Sudbury nickel-copper
operations were expanded greatly during World
War 1 and nickel again became the leading
mineral after being second to silver in the
pre-war years.

Only the gold mining industry remained
under active development in the depression
period of the early 1930’s. With the increase
in the gold price to $35 (US) in 1934, many
gold mines were brought into production in this
province and also in Quebec, Manitoba and
British Columbia. New gold production records
were set with the opening in the 1930’s of the
Hollinger Ross mine, Macassa, Upper Canada,
Kerr-Addison, Pickle Crow, Reef,
Delnite, Hallnor, Pamour Porcupine, Preston,
Leitch, MacLeod-Cockshutt, Cochenour Willans,
Madsen Red Lake, and McKenzie Red Lake.
Considerable progress was also made, following
the depression, in the mining and refining of

Broulan

nickel and copper through the introduction of
improved equipment and the construction of
copper refineries at Copper Cliff and Montreal
East.

In spite of the lack of manpower during
World War II, and a shortage of mining machin-
ery and equipment, Canada supplied over four
fifths of the Allied Nations’ nickel requirements,
making up for the deficiencies from the loss of
refining facilities in Norway and France. Large
supplies of copper were also made available.
At the same time, gold mining declined as
workers were transferred to other industries.
However, Ontario and the other gold producing
provinces were able to produce $1.1 billion
worth of gold from 1939 to 1945 despite severe
manpower shortages.

In recent years, Ontario has established an
important iron ore industry with mines at Wawa,
in the Steep Rock Lake area, at Capreol, at
Marmora, and in the Kirkland Lake area. There
are also important byproduct operations in the
Sudbury area.



The uranium industry was Ontario’s most
spectacular growth industry during the 1950’s,
Production reached a peak in 1959 with 15
mines in operation and then swiftly declined
as a result of a decision made in November
1958 by the United States Atomic Energy Com-
mission not to exercise its options to purchase
additional quantities of Canadian uranium after
the expiry dates of sales contracts. The decline
in output from uranium mines in Ontario, from
25.5 million pounds in 1959 to 19.8 million in
1960 and 5.8 million in 1966, is a measure of
the impact of this decision.

The province has experienced considerable
growth in its nonferrous sector, with the opening
in 1957 of the copper-zinc mines of the Mani-
touwadge area , 40 miles north of Lake Supe-
rior, the discovery of a very large zinc-silver-
copper deposit near Timmins that is scheduled
for production in 1967; and continuing expansion
in the Sudbury nickel-copper district.

Unlike some of the other provinces where
marked new diversification is indicated by the
decline in relative importance of the five leading
minerals, Ontario has had a fairly diversified
mineral economy since the tum of the century.
However, whereas nickel and copper have
maintained about their same relative positions,
gold has declined in importance, and iron ore
and uranium appear as principal contenders for
leading positions in the 1970’s. As in Quebec,
the structural materials have shown marked
growth. They now account for about 18 per cent
of Ontario’s mineral output value.

Prairie Provinces and Northwest Territories

Canada’s north attracted early explorers
seeking a sea route to China. One of the earliest
explorers, Martin Frobisher, made three voyages
to Baffin Island between 1576 and 1578. Samples
of rock taken back to England on the first
voyage caused a great stir and led to much
speculation in London as Canada’s first gold
mining boom got under way. The story of
Frobisher’s gold mine is one of intrigue and
knavery by unscrupulous promotors including
even the salting of ore samples. Soon the bubble
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burst and Frobisher and other great Elizabethans
continued their voyages of adventure across the
world searching for wealth in other new lands.

Until almost the end of the 19th century,
the history of the Prairie Provinces and the
Northwest Territories is primarily related to
the activities of the early explorers, the fur
traders, the Red River settlers and the railroad
builders, although G.M. Dawson and other noted
geologists of the Geological Survey of Canada
laying the groundwork for the mineral
development that was to get under way after
the turn of the century. Their work had begun
to attract attention to the mineral potential of
the region even before 1900, In the second half
of the 19th century most of the country’s coal
output was obtained from Nova Scotia and British
Columbia but large coal deposits had been
discovered in the Northwest Territories (later
Alberta). Oil seepages had been found as early
as 1884 in the Waterton Lakes district of south-
western Alberta. Even at this time, the Athabasca
oil sands were widely known, having been first
noted by Alexander Mackenzie in 1789. They
were considered in the 1880’s to be ‘‘the most
extensive petroleum field in America, if not in
the world’’. A Senate committee report of 1887
observed that ‘‘it is probable that this great
petroleum field will assume an enormous value
in the near future, and will rank among the chief
assets comprised in the Crown domain of the
Dominion’’. Some 80 years later, these deposits
are now being brought into production.

were

Shortly after the turn of the century, much
interest was being taken in oil and gas drilling,
Gas was first produced in the Medicine Hat
area in 1904, The Bow Island field was dis-
covered in 1909 and in 1912 a 170-mile gas
pipeline was built to Calgary. The Tumer Valley
field, near Calgary, was discovered in 1913 and
gas was soon available. The boom that followed
quickly subsided and the next important well—
Royalite No. 4 — was completed in 1924 as a
prolific gas producer and between 1924 and
1929 it produced almost one million barrels of
condensate. A number of other wells were
drilled in the now-famous. Turner Valley field
but it was not until 1936 that oil was discovered.
Subsequently, the field was fully developed by
the drilling of 116 gas wells and 325 oil wells.
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Manitoba

Five Leading Minerals, Selected Years

1890*

1920 1950 1966

$ million LA $ million Yo $ million Yo $ million Yo
Nickel - - - - 98.3 54.0
Copper 0.53 12.6 9.8 29.8 27.7 15.2
Crude petroleum — - 13.0 7.1
Cement - - 4.0 12.1 11.0 6.0
Zinc - - 6.7 20.6, 10.8 6.0
Gold - - 7.3 22.3 - —
Gypsum 0.49 11.7 1.0 3.2 — -
Stone 0.37 8.8 - — — —
Lime 0.21 5.0 - - — -
Clay 0.21 5.0 - - — —
Others 2.39 56. 3.9 12.0 21.4 11.7
Total 0.03 4.2 100.0 32.7 100.0 182.2 100.0
— Indicates minerals not in leading five. * Clay products, lime and stone were produced.

Saskatchewan
Five Leading Minerals, Selected Years
1890* 1920%** 1950 1966

$ million To $ million Yo $ million Yo $ million Yo
Crnude petroleum - — 212.9 58.0
Potash — - 76.7 20.9
Copper 13.6 37.7 17.4 4.7
Uranium - - 13.8%* 3.8
Zinc 8.6 23.9 8.7 2.4
Coal 0.83 4.1 11.3 - —
Gold 3.0 8.4 - —
Sodium Sulphate 1.6 6.5 - -
Others 0.91 S.1 14.2 37.6 10.2
Total 0.01 100.0 1.71 100.0 36.0 100.0 367.1 100.0

— Indicates minerals not in leading five. *Mainly clay products with some coal. **Uranium had a peak value
of $54.5 million in 1959. ***Complete commodity distribution not available.

Alberta

Five Leading Minerals, Selected Years

1890*

1920 1950 1966

$ million Yo $ million Yo $ million A $ million %o
Crude petroleum 0.08 0.2 82.2 60.6 545.2 61.2
N atural gas 1.2 3.5 2.9 2.2 170.5 19.1
Elemental sulphur - - - - 33.5 3.8
Cement - - 3.4 2.5 16.7 1.9
Sand and Gravel - — 2.6 1.9 12.6 1.4
Coal 0.198 98.0 29.8 88.9 41.7 30.7 - -
Clay 0.8 2.4 - - — -
Lime 0.07 0.2 - - — -
Gold . 004 2.0 - - — — - —
Others 1.63 4.8 3.0 2.1 122.7 12.7
Total 0.202 100.0 33.58 100.0 135.8 100.0 891.2 100.0

— Indicates minerals not in leading five.

became Alberta.
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Northwest Territories

1890 1920 1950 1966

$ million Yo $ million Yo $ million %o $ million Yo
Zinc - 57.3 48.9
Lead - 34.4 29.4
Gpld 7.64 94.9 15.9 13.6
Silver 0.05 0.6 2.7 2.3
Copper - 0.7 0.6
Crude 0Oil .35 4.3 - -
Natural gas 0.01 0.1 - -~
Coal
Other 0.01 0.1 6.2 5.2
Total Not available Not available 8.05 19G.C 117.2

— Indicates minerals not in leading five.

In 1914 the Flin Flon copper-zinc deposit
on the Saskatchewan-Manitoba border was dis-
covered. However, this complex ore presented
metallurgical problems and it was not until
1927 that the necessary financing could be
arranged and the processing problems resolved.
Arrangements were also completed for a railway
to this northern location, for a large electric
power development and for a copper smelter
and zinc refinery. The first blister copper and
refined zinc were produced in 1930, illustrative
of the time involved in overcoming major finan-
cial, metallurgical and transportation problems
in Canadian mining.

In the 1920’s, while exploration activity
was spreading throughout northwestem Quebec
and northern Ontario, efforts in the Prairie
Provinces were being ‘concentrated on getting
the Flin Flon deposit into production and also
the Sherritt Gordon mine, The latter reached
the production stage in 1931 but had to be
closed until 1937 because of low copper prices.
The use of the aeroplane in mineral exploration
here, and in the Red Lake district of Ontario
marked the start of a new era in mineral explo-
ration in Canada.

In the 1930’'s the Flin Flon copper-gold-
zinc mine was the largest mining operation
in Manitoba. In 1936 a new gold producer, the
Gunnar gold mine, came into production in the
God’s Lake area. In Saskatchewan, mineral
production value was largely attributable to the
Flin Flon operation on the Manitoba border
although a new gold area was opened up in the

mid-1930’s at Lake Athabasca., The province
also had an important lignite coal industry and
some production of clay products and sodium
sulphate. Coal continued to be the leading
mineral product in Alberta but the province was
beginning to achieve importance as a producer
of petroleum and natural gas, principally from
the Turner Valley field. There were also brick,
cement and lime plants.

In the Northwest Territories, at the Eldo-
rado gold mine, high-grade silver ore was found
with pitchblende. In 1930 these ores were
shipped to Port Hope, Ontario for the recovery
of silver, radium and uranium products. Explo-
ration was active throughout the Territories
and the Yellowknife gold mining camp was
opened during this period.

Saskatchewan, like Ontario, had felt the
benefit of rapid growth in the uranium industry
in the latter half of the 1950’s. With the loss of
new markets in the United States, the industry
in the province declined from a peak output of
S.4 million pounds in 1959 to 4.6 million in
1960 and 1.8 million in 1966. The Prairie
Provinces, however, have had a number of
developments in the mineral economy that
have more than compensated for this decline,

The Thompson nickel mine came into pro-
duction in 1961 and this mining and metallurgical
complex now employs over 2,000 workers. The
composition of Manitoba’s mineral output has
changed dramatically as a result of this and
related developments. In the Northwest Terri-
tories a new era for the mining industry began
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associated with
enterprises,
are

events the Kimberley-Trail
leading to their full production,
illustrative of the progress made in the
fields of chemistry and metallurgy in support

of Canada’s mineral resource development.

However, the 1890’s achieved their greatest
immediate fame with the discovery of placer
gold in the Klondike area of the Yukon Territory
in 1896. From 1898 to 1905 about $100 million
worth of gold was mined from the gravels near
Dawson. Like the Fraser River and Cariboo
gold rushes of the 1850’s and 1860’s, this great
epic of early mining history attracted attention
to the mineral possibilities of British Columbia
and the North and at the same time encouraged
early settlement,

In 1914 the Anyox copper smelter in north-
ern British Columbia was completed and began
processing ores from copper deposits in the
Portland Canal district, Preparations started
in 1918 to bring the rich Premier silver-gold
mine near Stewart into production.

The 1920’s were active years of mine
development in British Columbia and the Yukon
Territory, as elsewhere in Canada. The centres
of activity included the Premier gold mine near
Stewart and the silver-lead properties in the
Mayo district.
Howe Sound near Vancouver was one of several
mines that went into large-scale production at
this time as a result of the progress made in
the development of the flotation method in
milling. The deposit had been discovered in the
1890’s; continuous production began in 1923,

The Britannia copper mine on

The early 1930’s was a time of great acti-
in the gold mining industry, particularly
beginning in 1934 with the increase in the price
of gold. The Bridge River mining camp was the
leading gold-producing area. By the mid-1930’s
British Columbia had become one of the world’s
greatest sources of lead and zinc. Copper and
silver mining had also expanded.

vity

There was little mine development during
the war and, as elsewhere in Canada, a major
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draw-down on reserves took place. Trail smelt-
ing and refining facilities operated at capacity
to meet wartime requirements.

An iron-ore industry has been developed
in recent years, based on markets in Japan,
There are six iron mining operations on Van-
couver Island, one on Texada Island, and one
on Queen Charlotte Islands as well as produc-
tion from pyrrhotite flotation concentrates at
Kimberley. Of even more importance have been
the developments in the nonferrous sector
including the opening of the Craigmont and
Bethlehem copper mines near Merritt and a
number of silver-lead-zinc operations including
those at Salmo, Remac, and Riondel
southeastern part of the province. A major
mine development project is currently under
way at the Granduc property north of Stewart;
the Granisle mine is scheduled for production
shortly, and there are a number of other copper
deposits in this northern part of the province
under development. British Columbia has also
recently achieved prominence as a molybdenum
producer; the province will have five mines in
production in 1967 with an estimated annual
capacity of over 20 million pounds of molyb-
denum. The province became an asbestos pro-
ducer with the opening up of the Cassiar
asbestos mine, about 50 miles south of the
Yukon border, in 1953. Oil and gas exploration
has done much to develop the northeastern part
of the province where a thriving industry pro-
ducing crude oil, natural gas and natural gas
byproducts accounts for 17 per cent of the
province’s mineral output value.

in the

The less dominant position of the five
leading minerals in recent years is a result of
increasing diversification in British Columbia’s
mineral industry brought about by the develop-
ment of an oil and gas industry, the growth of
the structural materials sector, and the opening
up of other types of mineral operations such as
iron ore, molybdenum and asbestos.



Abrasives

D.H. STONEHOUSE*

Canada produces a major portion of the crude
fused alumina and the crude silicon carbide
used in the world today. However, the Canadian
requirements for most types of abrasive grains
and secondary abrasive products are met by
imports. The Canadian output ofrefined abrasive
grains and of natural abrasives is extremely
small.

Almost all minerals, mineral assemblages
and many man-made materials may be used as
abrasives. However, only those with the most
suitable physical properties for each general
type of use are normally in demand. In general,
they may be classified by origin (natural or
artificial) and by degree of abrasiveness. The
high-grade type includes diamond, corundum and
the principal artificial products, silicon carbide
and fused alumina. Quartz and feldspar are
examples of the low-grade type. Mild abrasives
include lime and diatomite, which commonly
have a small particle size and are used for
polishing and scouring. Some ores perform the
role of an abrasive during grinding but eventually

become pulverized and utilized as an ore.

*Mineral Processing Division, Mines Branch.

96411—3%

Practically all the natural abrasives pro-
duced in Canada are from operations established
primarily to supply materials for non-abrasive
purposes. It is estimated that output of these ab-
rasives commodities is valued close to $100,000
per year, although supporting statistics are not
available. Included in this group are silica and
beach sand, iron oxide, feldspar, granite and
sandstone.

Production of crude artificial abrasives has
increased steadily during the past three years,
establishing an upward trend. The 1965 pro-
duction of 98,545 tons of crude silicon carbide,
valued at $14 million, was 71 per cent of the
total Canadian and United States output, and the
169,289 tons of crude fused alumina, valued at
$19.6 million, represented 87 per cent of the
two-country production of that commodity.
Virtually all of the Canadian production of
crude abrasives is exported to the United States
to supply a generally increasing yet widely
fluctuating demand. Metallic abrasives such as
grit and iron and steel shot are also produced
but are not reported separately in statistics.
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TABLE 1
Abrasives — Production, Trade and Consumption, 1965—66

1965 1966P
Short Tons $ Short Tons $

Production
Artificial abrasives....ccvuu..e ee e cenn
Crude silicon carbide!,..... Ceeiereaeaaas 98,545 13,966,574
Crude fused alumina®! ....... PN 169,289 19,634,770
Abrasive wheels and segments v.covvennns . 11,377,296
Other products? .. .vevuevenrnoennrnn . 14,173,851

Total civererennseeonssnnssasanana 59,152,491
Imports
Natural and artificial abrasives ..........
Diamonds, industrial.seveevevsoeseessnss .o 5,971,484 .. 6,709,000
Diamond dusSt vvvuveerenenanss Ceeeseeena . 565,862 .. 657,000
Pumice, lava and volcanic dust, crude or

Bround s uveeeeevoressenesanccssssnnns 10,532 176,920 14,426 221,000
Abrasives, natural, N.€.S. sevssersersnnnn 6,218 427,116 8,172 464,000
Abrasives, artificial, crude and grains,

T 10,543 3,534,818 10,614 3,661,000
Abrasive wheels (.iuieveenennnsnsesonsens .. 2 941,589 .o 2,790,000
Abrasive stones and blocks ............. .. 461,517 .o 614,000
Abrasive paper and cloth ..o veeeeriesnans . 1,816,896 .o 1,718,000
Metal shot.ieveeiensernnennnnnennns .. 1,519,613 .o 1,965,000
Abrasive basic products, n.€.S. ceieeeoen. .. 693,717 .. 1,056,000

Total..... 18,109,532 19,855,000
Exports
Natural and artificial abrasives ,...v00vue
Abrasives, natural, n.€.S. ceeervecrrerene 143 10,502 30 3,000
Fused alumina, crude and grains ....e004 177,287 20,159,149 196,840 22,521,000
Silicon carbide, crude and grains .....0044 90,902 12,243,784 98,878 12,832,000
Abrasive paperandcloth . ..o iveneevennns 375,594 540,000
Abrasive wheels and stones,..eveeeceness 172,895 . 160,000
Abrasive basic products, n.€.S. ..eeveres 1,294,710 .. 2,911,000
Total tovvvnennnnnnns 34,256,634 38,967,000
Re-exports
Abrasives, natural..... 1,710,594 2,008,000
Abrasive basic products....vevceceanss ‘e 182,776 201,000
Total ...vu.s eeeseanerans ceeeseens 1,893,370 2,209,000
Consumption

Abrasives, natural and artificial, in the
production of artificial—abrasive

products
Natural—abrasive grains:
gamet s ianeesiesonn cerresaesseannn 180 50,168
EMETIY +eosrnasasanss e ts e e enannnn 45 8,253
quartz or flint .. .ieveeecencnaas 139 9,044
other veeeeevevsnnanaas 12 1,670
Total vevevnvenasonnes 376 69,135
Artificial—abrasive grains for wheels, paper,
ete.:
fused alumina... ee.eeeeees. Cae e 3,319 1,062,184
silicon carbides.... veesecnansnaan ceee 4,491 1,436,301
Total vevveenasnns Ceeetasennas 7,810 2,498,485

Source: Dominion Bureau of Statistics.

Yncludes material for refractories and for other nonabrasive purposes.
“Includes abrasive cloth, paper and tile, sharpening stones and files, artificial pulpstone, boron carbide, fused
magnesia and firesand.

PPreliminary, .. not available, n.e.s. Not elsewhere specified.
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Manufactured abrasive products, also
made in Canada, include abrasive wheels and
segments valued at $11.4 million in 1965, and
abrasive cloth and paper, abrasive tile and
artificial pulpstone valued at $14.2 million in
1965, Total value of production from the Ca-
nadian abrasives industry during 1965 rose to
$59.1 million from $50.9 million in 1964.
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Imports of abrasives consist of both natural
and artificial products. About 60 per cent of the
total value consists of refined grains, abrasive
wheels, stones, cloth, paper and metal shot.
Many of these items came from crude silicon
carbide and crude fused alumina that had been
produced in Canada and exported to the United
States for processing.

Imports, including natural abrasives, were
valued at $80 million, of which industrial
diamonds and diamond dust accounted for $7.5
million, practically all from the United States. A
substantial proportion of the diamond imports is
re-exported to the United States as finished
products. Exports of abrasives included nearly
all the crude artificial abrasives produced in
Canada as well as some manufactured abrasive
products. However, exports of natural abrasives
remained insignificant.

PRODUCERS

Quartzite for sandblasting is produced by
Industrial Minerals of Canada Limited at St.
Donat de Montcalm, Quebec; by Nova Scotia
Sand and Gravel Limited near Shubenacadie,
Nova Scotia; and occasionally by Winnipeg
Supply and Fuel Company Limited, Selkirk,
Manitoba. Small quantities of feldspar are
shipped by International Minerals & Chemical
Corporation (Canada) Limited, Buckingham,

Abrasives

Quebec, for use in soap and cleansers. Finely
ground silica is sold for the same purpose by

Industrial Minerals of Canada Limited, St.
Canut, Quebec. Bog iron oxide is processed
for use as crocus and jeweller’s rouge by

Red Mill Industries Limited at the plant fornerly
owned by The Sherwin-Williams Company of

Canada, Limited, at Red Mill, Quebec. Grind-
stones are manufactured from sandstone at
Sackville, New Brunswick, by H.C. Read.

Although not considered products of the
abrasives industry, ores used in pebble and
autogenous grinding temporarily perform as
natural abrasives. Like most others, they result
from materials required mainly for other purposes.
However, they serve a twofold purpose, initially
as grinding media and eventually as a semi-
processed ore. In Canada, many ores are sub-
jected to this type of comminution.

Canada’s production value of crude artifi-
cial abrasives by far out-weighs that of the nat-
ural variety. Practically all shipments of artifi-
cial abrasives consist of crude fused alumina
and crude silicon carbide. They are produced by
six companies at four plants in Quebec and at
four plants in Ontario.These plants, established
under profitable operating conditions some
years ago, are listed in Table 2 and have ex-
perienced no major changes in recent years.
Their products go mainly to the United States
but small quantities are exported to the United
Kingdom and to a few other countries. Conse-~
quently, the output from these plants is de-
pendent on the demand in these countries,
particularly on the degree of metal fabrication
taking place.

Significant amounts of abrasive wheels,
segments, stones, paper and cloth are also
produced in Canada. Most of these are pro-
duced in southern Ontario, although Quebec
and British Columbia supply small amounts.

CONSUMPTION AND USES

Consumption statistics for natural and
artificial abrasive grains are incomplete, but
diamonds represent by far thelargest part of the
consumption value. For 1965, Table 1 gives the
consumptiot value and amount of most natural
and artificial abrasives used inthe production of
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TABLE 2

Canadian Producers of Crude Artificial Abrasives

Producer

Location of Plant Product

Canadian Carborundum Company, Limited ,.....

Electro Refractories & Abrasives Canada Ltd, ...

The Exolon Company...ceeesesssssassses

L.ionite Abrasives, Limited ...

Norton Company ......

Simonds Canada Abrasive Company Limited....

Fused alumina
Silicon carbide

Niagara Falls, Ont.
Shawinigan, Que.
Cap de la Madeleine, Silicon carbide
Que.

Thorold, Ont.

Silicon carbide
Fused alumina

.. Niagara Falls, Ont. Silicon carbide

Fused alumina
Silicon carbide
Fused alumina
Silicon carbide

Chippawa, Ont.

Cap de la Madeleine,
Que.
Arvida, Que,

Fused alumina

abrasive products. This does not include the
quantity consumed for final use as loose grains,

Abrasives are employed universally and
in numerous applications. Although each abra-
sive product has many possible applications,
its versatility normally is limited by cost and
performance. As a result, the numerous grades
of each type provide a preferred abrasive for
every use.

All minerals and rocks can be used as
natural abrasives but only a few are in de-
mand. Natural and synthetic diamonds are
employed in grinding, cutting and boring metal-
lic and nonmetallic materials and in polishing
glass. Emery is used in bonded and coated
abrasives and in abrasive surfaces for floors of
concrete, masonry and asphalt. Corundum may
be employed in bonded shapes or loose grains
for grinding and polishing. Silica and beach
sand are used in sandblasting, silica flour in
soaps and cleansers, and silica sand in coated
abrasives. Garnet serves mainly in coated ab-
rasives and as loose grains for sandblasting
and polishing, Feldspar is used in soaps and
cleansers, and iron oxide and diatomite are in-
gredients in polishes., Other industrial minerals
are consumed for less common abrasive purposes

Fusea alumina and silicon carbide are
the most popular artificial abrasives. Because
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they are both high-grade types, they compete in
many applications and are used for grinding,
polishing, sandblasting and for providing
‘nonslip’ surfaces on concrete and masonry
structures. When bonded, fused alumina is
used in the metalworking, woodworking and
leather industries. Silicon carbide is also
bonded into wheels, sticks, stones, rubs, etc.,
and used to abrade metal,
products, rubber,

industrial mineral
leather and wood. In coated
abrasives, fused alumina and silicon carbide
are used in the metalworking, woodworking
and leather industries.

Non-abrasive uses for fused alumina and
silicon carbide consumed about 5 per cent of
the former and 41 per cent of the latter.

PRICES

Canada does not produce refined grains for
the production of manufactured abrasive
products. Consequently, in 1965 the following
average prices per short ton were for imported
abrasives used at abrasive products plants:

Fused alumina $320.
Silicon carbide 320.
Garnet 279.
Emery 183.




Lightweight Aggregates

H.S. WILSON*

The total value of all lightweight aggregates
used in Canada in 1966 amounted to almost
$7.5 million, an increase of 8.1 per cent over
the 1965 value of $6.S million.

For the second consecutive year, pumice
showed the greatest increase in value; 24.7 per
cent. Expanded slag, also for the second con-
secutive year, showed the second greatest
growth; 23.7 per cent in volume and 24.0 per
cent in value. Expanded clay and shale increased
3.8 per cent in volume and 7.0 per cent ir
value., Exfoliated increased 2.8
per cent in volume and 6.4 per cent in value.
For the second consecutive year, the produc-

vermiculite

Table 1 shows the production and value of
each of the lightweight aggregates for 1965 and
1966. The accompanying graph shows the
production of the four principal lightweight ag-
gregates for the period 1954-1966.

The construction industry continued to
expand during 1966 as it has done for several
years. The total value of construction amounted
to $11.2 billion in 1966, an increase of 13.5
per cent over 1965. Because the costs of
materials and labour continued to rise, the in-
crease in the volume of construction amounted
to only 6.9 per cent. Table 2 shows the year-

to-year change in construction from 1957 to

tion of expanded perlite decreased; 15.7 per 1966 on a current dollar basis and on a constant
cent in volume and 4.8 per cent in value. 1957 dollar basis.
TABLE 1

Production of Lightweight Aggregates 1965-66

1965 1966
Cubic Yards $ Cubic Yards $
From domestic raw materials
Expanded clay and shale 510,868 2,739,846 530,244 2,931,706
Expanded slag 345,515 877,313 427,334 _ 1,087,914
From imported raw materials
Exfoliated vermiculite 306,280 2,438,113 314,916 2,594,819
Expanded perlite 98,086 724,898 82,720 690,277
Pumice 135,088 168,483
Total 6,915,285 7,473,199

Source: Statistics supplied to Mineral Processing Division by producers.

*Mineral Processing Division Mines Branch.
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TABLE 2 Table 3 shows the percentage changes of

the various types of construction from 1965 to

Annual Variation in Construction 1966 and the percentage of the total represented
by each type, on a current dollar basis.

Per Cent Change from

Total Previous Year
Year Value Current Constant (1957) T'_«BLE 3
($x1000)  p V1 Value Dollar Value Construction in Canada, 1965-66
1957 7,023 8.8 5.1 T c Percentage Percentage
1958 7,092 1.0 1.0 c ype °t_ Change of Total Value
1959 7,077 —0.2 -3.5 enstruction 1965-66 1965 1966P
1960 6,886 —-2.7 —4.7
1961 6,974 1.3 2.1 Engineering +15.0 40.1 40.7
1962 7,296 4.6 2.0 Residential + 3.3 27.9 25.4
1963 7,716 5.8 2.1 Commercial +22.2 10.3 11.1
1964 8,653 11.9 7.4 Institutional +18.5 10.2 10.8
1965 9,806 14.3 8.0 Industrial +26.0 7.9 8.7
1966P 11,199 13.5 6.9 Other building + 8.4 3.5 3.3
Source: Dominion Bureau of Statistics. Source: Dominion Bureau of Statistics.
P Preliminary« P Preliminary .

4
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Lightweight aggregates are used in all
these types of construction, but principally in
the non-residential types. Consequently, con-
sumption of the lightweight aggregates is af-
fected most by variations in these types of

construction.

RAW MATERIALS AND PRODUCERS

Shales and common clays are the most
widespread of the raw materials used for the
production of lightweight aggregate. All plants
obtain their raw materials locally. Ten plants

were in operation during 1966, as follows:
Quebec ~ Lafleche and Laprairie; Ontario —
Cooksville; Manitoba — St. Boniface (two);

Saskatchewan — Regina (two); Alberta — Calgary
and Edmonton; and British Columbia — Saturna
Island. The plant at Lafleche was put into
operation in 1966.

Expanded blast furnace slag is a processed
byproduct from the production of pig iron. During
1966 it was produced at Hamilton and Port
Colborne, Ontario and at Sydney, Nova Scotia.
The processing operation at Port Colborne started
again in 1966 after being shut down in 1962.

Vermiculite is similarto mica in appearance,
but differs in that it exfoliates when heated to
form a cellular material of low density and good
insulating properties. Six companies produced
exfoliated vermiculite at eleven locations, as
follows: British Columbia — Vancouver (two);
Alberta — Calgary; Saskatchewan — Regina;
Manitoba — St. Boniface and Winnipeg; Ontario —
Toronto, St. Thomas and Stanleyville; and
Quebec — Lachine and Montreal. The plant at
Stanleyville (near Perth) Ontario, the only one
using a local Canadian raw material,
operated for a short period during 1966, but was
shut down before the end of the year. The plant
of Mid-West Expanded Ores Co. Ltd., was pur-
chased by P & V Products in 1966, but ver-
miculite was processed only by the former com-
pany during the year. With the exception of one
company, all plants processed raw vermiculite
imported from the United States and Transvaal,
South Africa.

was

' when

Perlite is a volcanic rock that ‘pops
heated to form a white, cellular product of low
density and with good insulating properties.
Eight companies expanded perlite at nine loca-

tions during the year, as follows: British
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Lightweight Aggregates

Columbia — Richmond and Vancouver; Alberta —
Calgary and Edmonton; Manitoba — St. Boniface;

Ontario — Caledonia and Hagersville; and
Quebec — Ville St. Pierre and Charlesbourg
West. All raw material is imported from the

western United States, for processing. The plant
of Perlite Products Ltd., St. Boniface, Man.,
was purchased by P & V Products, in 1966.
Perlite was processed by both companies during
the year.

Pumice, a highly vesicular material of
volcanic origin is used in its natural state as a
lightweight aggregate. All pumice used is im-
ported from the United States, since known
Canadian deposits are either too small or too
far from transportation facilities.

Table 4 the
processing plants in operation during 1966.

lists lightweight aggregate

TABLE 4
Lightweight Aggregate Plants in Canada

Company Location

Producing Plants

Expanded clay

Cindercrete Products
Limited

Consolidated Block and
Pipe Ltd. Regina, Sask.

Echo-Lite Aggregate Ltd. St. Boniface, Man.

Edmonton Concrete Block

Fegina, Sask.

Co. Litd. Edmonton, Alta.
Kildonan Concrete Prod-
ucts Ltd. St. Boniface, Man.

Expanded shale

Agegrite (1962) Inc.

British Columbia Light-
weight Aggregates Ltd.

Cell-Rock Inc.

Consolidated Concrete
Limited

Domtar Construction
Materials Ltd.

Expanded slag

Dominion Iron & Steel
Limited

National Slag Limited

Laprairie, Que.

Saturna Island, B.C.
Lafleche, Que.

Calgary, Alta.

Cooksville, Ont.

Sydney, N.S.
Hamilton, Ont.
Port Colborne, Ont.
Vermiculile
Eddy Match Company,
Limited (Grant Indus-
tries Division) Vancouver, B.C.
Calgary, Alta.
Regina, Sask.
Winnipeg, Man.
Montreal, Que.
Toronto, Ont.
St. Thomas, Ont.

F. Hyde & Company,
Limited
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TABLE 4 (Cont’d)

C ompany L ocation

Mid-West Expanded Ores
Co. Ltd.*

Olympus Mines Limited

Vermiculite Insulating
Limited

Western Gypsum Products
Limited

Ferlite

Canadian Gypsum
Company, Limited

Domtar Construction
Materials Ltd.

St. Boniface, Man.
Stanleyville, Ont.
Lachine, Que.

Vancouver, B.C.
Hagersville, Ont.

Caledonia, Ont.
Calgary, Alta.

Laurentide Perlite Inc. Charlesbourg
West, Que.

Perlite Industries Reg’d. Ville St. Pierre,
Que.

Perlite Products Ltd.*

P & V Products

Vantec Industries Ltd.

Western Gypsum Products
Limited

Western Insulation
Products Ltd.

Pumice

Miron Company Ltd.

Ocean Cement Limited

* Purchased by P & V Products

St. Boniface, Man.
St. Boniface, Man.
Richmond, B.C.
Vancouver, B.C.

Edmonton, Alta.

Montreal, Que.
Vancouver, B.C.

CONSUMPTION

EXPANDED CLAY AND SHALE

Concrete blocks accounted for 76 per cent
of sales in 1966 compared with 78 per cent in
1965 and 83 per cent in 1964. Precast concrete
shapes and cast-in-place structural concrete
accounted for 2 and 19 per cent respectively in
1966 compared with 4 and 16 per cent in 1965
and 5 and 11 per cent in 1964, Minor uses, such
as aggregate for refractory concrete, roof fill,
loose insulation, lightweight brick and soil
conditioning, accounted for 3 per cent, 1 per
cent more than in 1965 and 2 per cent more than
1964.

34

EXPANDED SLAG

As in the three previous years, 98 per cent
of sales was used in concrete block. Precast
concrete shapes and cast-in-place structural
concrete consumed 1 per cent, unchanged from
1965, and 1 per cent less than in 1964. Minor
uses, such as loose insulation, race track fill,
etc., accounted for 1 per cent, unchanged from
1965.

EXFOLIATED VERMICULITE

Loose insulation consumed 72 per cent of
sales during 1966, six per cent less than in 1965
and 1964. Plaster accounted for 14 per cent,
compared with 11 per cent in 1965 and 12 per
cent in 1964. Insulating concrete consumed 11
per cent in 1966, compared with 7 per cent in
1965 and 6 per cent in 1964. Three per cent
was used for such purposes as soil and fer-
tilizer conditioners, underground pipe insulation,
barbecue base, etc. in 1966, one per cent less
than in 1965 and 1964.

EXPANDED PERLITE

Plaster accounted for 71 per cent during
1966, compared with 74 per cent in 1965 and
81 per cent in 1964. Thirteen per cent was used
as aggregate in refractory products. Insulating
concrete consumed 7 per cent in 1966, un-
changed from 1965, and 3 per cent less than in
1964. Minor uses, including loose insulation
and horticultural applications, consumed 9 per
cent in 1966.

PUMICE

All pumice was used as aggregate in con-
crete block.

PRICES

Expanded clay and shale..$4.50 to $6.10/cu yd.

Expanded slag .......... 2.50 to 3.85/cu yd.
Exfoliated vermiculite .... 0.25 to 0.35/cu ft.
Expanded perlite ........ 0.30 to 0.40/cu ft.

All prices are f.o.b. plant.




Aluminum

W.H. JACKSON*

CANADIAN INDUSTRY

Smelter production of primary aluminum increas-
ed from 830,505 tons in 1965 to 907,659 tons in
1966. Shipments of primary forms to the domes-
tic market increased 21.3 per cent to 196,318
tons and imports of ingot more than doubled
to 16,923 tons. Production capability and inven-
tory levels were factors limiting exports which
increased only 1.2 per cent to 716,382 tons.
While metal consumption was at a high level
in many countries, the pattern of exports reflect-
ed the particularly strong demand in the United
States where imports of primary forms from
Canada represented 74 per cent of unwrought
imports that totalled 523,000 tons. In contrast,
although British import requirements have in-
creased, metal of Canadian origin has decreased
in both tonnage and in percentage share of the
British market. In 1966, total British imports
of primary forms were 381,866 tons of which 39
per cent was provided from Canadian suppliers.

Table 3 shows available data on Canadian
aluminum consumption at the first processing

*Mineral Resources Division.
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stage. Metal consumed increased 14 per cent to
243,064 tons in 1966. Primary, secondary and
scrap from all sources are included and the
figures are more representative of consumption
than domestic shipments. The growth element
is overstated in that the category ‘other cast-
ings’ comprises mainly cast busbar for use in
aluminum smelters in 1965 and 1966,

Die and permanent mould castings have
shown considerable growth in the last five
years, admittedly from a small base, largely
because of demand by the automotive and ap-
pliance manufacturers. and sheet
products have benefited from building and con-
struction, and from the transportation industries.
As growth in these industries has levelled off,
the substantial increase in consumption record-
ed for 1966 is not likely to be repeated in 1967,
Semifabricated products, traditionally a minor
item in Canadian exports, increased from 26,421
tons in 1965 to 34,126 tons in 1966, and imports
of comparable items increased from 44,416 tons
to 58,676 tons.

Extrusion
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TABLE 1

Canadian Aluminum Production and Trade, 1965-66

1965 1966F
Short Tons $ Short Tons $
Production
Ingot 830,505F 907,659
Imports
Bauxite ore
Guyana (formerly British Guiana) 808,922 6,968,377 1,457,258 13,005,000
Surinam 931,059 8,498,811 726,434 8,150,000
Malaysia and Singapore* 122,591 654,631 323,542 1,596,000
Australia - - 8,719 65,000
United States 8,789 248,127 8,327 203,000
Other countries 85,713 381,385 287 10,000
Total 2,047,074 16,751,331 2,524,567 23,029,000
Alumina
Jamaica 457,589 28,201,888 459,772 28,345,000
United States 191,096 14,148,495 183,751 13,684,000
Guyana (formerly British Guiana) 140,159 8,610,777 130,614 8,168,000
Republic of Guinea 11,023 684,755 33,560 2,086,000
Other countries 110 26,223 142 58,000
Total 799,977 51,672,138 807,839 52,341,000
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Aluminum

Table 1 (cont’d)

1965 1966P
Short Tons $ Short Tons $

Aluminum and aluminum alloy scrap 33,218 1,447,075 23,407 1,253,000
Aluminum paste and powder 904 571,162 893 588,000
Aluminum pigs, ingots, shot, slabs,

billets, blooms and extruded wire

bars 6,945 4,252,802 16,923 9,581,000
Aluminum, castings and forgings 1,565 3,646,320 2,449 6,377,000
Aluminum bars and rods, n.e.s. 789 1,010,453 958 1,209,000
Aluminum plates 2,776 2,898,740 3,942 4,199,000
Aluminum sheet and strip, up to .025

inch in thickness . - 5,929 4,945,000

Aluminum sheet and strip, over .025

inch up to .051 inch in

thickness . . 2,430 2,505,000
Aluminum sheet and strip, over .051

inch up to .125 inch in

thickness . . 7,972 6,033,000
Aluminum sheet and strip, over .125

inch  in thickness . 34,996 21,993,000

Total aluminum sheet and strip 39,286 28,257,139 51,327 35,476,000
Aluminum foil or leaf 570 774,282 455 633,000
Converted aluminum foil 966,259 1,030,000
Structural shapes, aluminum 1,409 3,165,134 1,355 3,416,000
Aluminum pipe and tubing 530 815,493 350 658,000
Aluminum wire and cable excluding

insulated 349 321,477 622 569,000
Aluminum and aluminum alloy

fabricated materials, n.e.s. 3,635,269 9,433,000

Exports

Pigs, ingots, shot, slab, billets,
blooms and extruded wire bars

United States 347,990 156,388,857 382,147 172,256,000
Britain 183,548 96,446,783 145,097 76,559,000
Japan 25,944 11,996,273 32,076 15,319,000
Republic of South Africa 20,878 10,493,239 29,914 15,230,000
West Germany 17,965 8,106,420 17,057 7,539,000
Spain 11,982 5,132,231 13,526 5,897,000
Brazil 7,162 3,338,557 10,529 4,829,000
Ireland 7,823 3,965,925 9,385 4,865,000
Italy 14,559 6,206,346 9,169 4,079,000
Hong Kong 3,560 1,815,821 5,518 2,794,000
New Zealand 6,784 3,458,828 4,904 2,505,000
Argentina 7,536 3,841,173 4,823 2,440,000
Sweden 4,904 2,419,586 4,505 2,305,000
Other countries 46,877 23,544,719 47,732 23,628,000

Total 707,512 337,154,758 716,382 340,245,000

Bars, rods, plates, sheet, circles,
castings and forgings

United States 6,271 4,615,074 12,041 9,421,000
India 10,422 4,874,317 6,083 3,311,000
Britain 265 286,769 3,727 2,406,000
New Zealand 1,279 712,131 2,812 1,581,000
Republic of South Africa 680 572,860 2,716 1,538,000
France 418 313,236 1,237 889,000
Jamaica 486 407,573 1,015 768,000
Venezuela 316 252,199 791 548,000
Spain 1,754 888,324 776 361,000
Portugal 898 501,739 494 281,000
Other countries 3,632 2,473,632 2,434 1,723,000

Total 26,421 15,897,854 34,126 22,827,000
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Table 1 (cont’d)

1865 1966P
Short Tons $ Short Tons $
Foil
United States 135 95,404 111 132,000
New Zealand 44 58,698 55 72,000
Britain 194 225,264 55 79,000
Mexico 3 4,082 28 45,000
Philippines 12 18,046 15 21,000
Other countries 47 60,090 30 44,000
Total 435 461,584 294 393,000
Fabricated materials, n.e.s.
Mexico 1,365 690,659 3,163 1,621,000
United States 1,057 1,024,209 1,895 2,000,000
Pakistan 1,346 761,350 1,817 1,053,000
Venezuela 1,078 751,527 726 585,000
Nigeria 3,051 1,372,883 714 371,000
Nicaragua 242 148,419 552 369,000
Saudi Arabia 11 10,714 420 305,000
Other countries 3,472 2,691,302 3,051 2,506,000
Total 11,622 7,451,063 12,338 8,810,000
In ores and concentrates
United States 7,273 853,087 12,719 1,403,000
Spain - — 221 45,000
Greece 33 1,682 66 3,000
Other countries 463 47,144 49 8,000
Total 7,769 901,913 13,055 1,459,000
Scrap
United States 20,595 4,141,756 28,919 7,211,000
Italy 11,996 4,423,864 12,936 4,869,000
Japan 4,295 1,630,264 2,005 703,000
West Germany 1,224 194,223 905 209,000
Other Countries 806 237,365 1,006 298,000
Total 38,916 10,627,472 45,771 13,290,000
Source: Dominion Bureau of Statistics.
* Malaysia only in 1965. .. Not available as a separate class prior to 1966.
P Preliminaty; — Nil; n.e.s, Not elsewhere specifiedy " Revised.
TABLE 2
Primary Aluminum Production, Trade, and Consumption in Canada
1957 — 66
{short tons)
Production Imports Exports Consumption*
1957 556,715 2,122 478,670 77,984
1958 634,102 11,257 484,438 101,886
1959 593,630 852 507,290 89,000
1960 762,012 501 552,155 120,831
1961 663,173 636 487,034 135,575
1962 690,297 3,855 576,206 151,893
1963 719,390 1,954 635,187 161,833
1964 842,640 3,996 627,992 172,443
19657 830,505 6,945 707,512 213,094
1966pP 907,659 16,923 716,382 243,064

* Producers? domestic shipments to 1959; consumption reported by
consumers from 1960, includes primary, secondary, and scrap.

T Revised; P Preliminary.
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Aluminum

TABLE 3

Canadian Consumption of Aluminum at First Processing Stage

{short tons)

1963 1964 19657 1966P
Castings
Sand 1,212 1,399 1,367 1,665
Permanent-mould 3,040 5,039 7,509 10,945
Die 6,806 7,702 13,202 15,431
Other 801 121 4,375 9,890%
Total 11,859 14,261 26,453 37,931
Wrought products
Extrusions, including tubing 40,900 41,664 48,589 53,701
Sheet, plate, coil and other
(including rod, forgings and slugs) 105,160 110,338 130,318 145,216%*
Total 146,060 152,002 178,907 198,917
Destructive uses
Non-aluminum-base alloys,
powder and paste 1,559 2,662 3,600 .
Deoxidizers 2,355 2,827 3,524 .
Other uses .. 691 610 v
Total 3,914 6,180 7,734 6,217
Total consumed 161,833 172,443 213,094 243,064
Secondary aluminum produced 14,995 19,342 23,570 30,532
Receipts and inventories at plants Metal Entering Plants On Hand Dec. 31
1965 1966P 1965 1966P
Primary aluminum ingot and alloys 186,021 232,555 47,873 47,740
Secondary aluminum 8,110 16,260 719 1,745
Scrap originating outside plant 26,634 30,128 2,579 5,143

Source: Dominion Bureau of Statistics as reported by consumers, adjusted.
P Preliminary; T Revised; . . Not available. * includes smelter busbar ** includes re-roll stock imported from

U.8,

The geographic locations of Canadian smelt-
ers shown on the accompanying map illustrate
the necessity of low-cost power combined with
low-cost transportation for an export-oriented
industry based entirely on imported ore sup-
plies. Aluminum of Canadian origin still ac-
counts for the greater part of all metal moving
in international trade. Two ‘companies operate
smelters in Canada.

Canadian  British  Aluminium Company
Limited operates a smelter at Baie Comeau,
Quebec, that has a rated capacity of 105,000
tons of aluminum annually. Production in 1966
was about 102,000 tons. A capacity increment
of 12,000 tons resulting from modernization will

be available in 1967. Completion of a smelter
addition, amounting to 60,000 tons of new ca-
pacity, is planned for 1970. A contract with The
British Aluminium Company, Limited provides
for the sale of all metal not sold within Canada.
Reynolds Metals Company supplies alumina for
the smelter and payment in 1966 was made by
the barter of 24,230 tons of aluminum.

Aluminum Company of Canada, Limited
(Alcan) operates smelters in Quebec at Arvida,
Alma, Shawinigan and Beauharnois and one at
Kitimat in British Columbia. Combined produc~
tion in 1966 was 788,500 tons. A new addition
of 24,000 tons annual capacity came into opera-
tion at Kitimat in May 1966 and a further 24,000~
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ton-addition was scheduled for completion in
the first half of 1967. At the end of 1965, Alcan
smelters were operating at a rate of 770,000
tons annually, which increased to 847,000 tons
a year by the end of 1956. Owing to a continu-
ing program involving the modemization of older
facilities, the rate of production in 1966 was in
reality, effective capacity. By the end of 1967,
nominal capacity will be about 970,000 tons a
year.

Alcan is the main subsidiary of Alcan
Aluminium Limited, a fully-integrated multi-
national company based in Montreal, engaged
in mining, smelting and fabrication. The smelt-
ers of subsidiaries and affiliates outside of
Canada in Brazil, India, Japan, Norway and
Sweden produced 286,000 tons in 1966. Rated

capacity was 304,000 tons, which may increase
another 110,000 tons by 1970. For the group as
a whole, sales of fabricated products were
724,000 tons in comparison with 1,136,000 tons
of metal supplies. Other projects that will con-
tribute to increased metal supply include a
40,000-ton~smelter in Australia near Newcastle
scheduled for completion in 1969 and an interest
acquired in Norwegian smelters. In January
1967, Alcan acquired a 50-per-cent interest in
the Norwegian government-owned smelters of
A/S Ardal og Sunndal Verk (ASV). The two
smelters had a total annual capacity of 185,000
tons and another 50,000 tons were under con-
struction. A 50-per-cent interest in the 32,000-
ton-a-year Alcan smelter of A/S Norsk Alumi-
nium Company was sold to ASV as part of the
arrangement.
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WORLD DEVELOPMENTS

ORE SUPPLY

As most aluminum producers are integrated
or have negotiated long-term supply contracts
for bauxite or alumina, there is a tendency to
forget that exploration and mine develcpment
form the basis of future smelter expansion. Qut
of 42,5 million tons of bauxite produced in 1966,
countries producing 2 million tons or more were:
Jamaica (10.2), Surinam (5.3), Guyana (2.3),
France (3.1), USSR (4.9), Yugoslavia (2.0),
United States (2.0), Australia (2.0), and Guinea
(2.0). World bauxite requirements by the end of
1970 (excluding USSR, Mainland China and East
European countries) will be about 50 million
tons a year, compared with 35.4 million tons in
1966, if planned smelter expansions are under-
taken and completed.

Major expansion of bauxite production is
scheduled for the Caribbean countries — Jamai-
ca, Surinam, Guyana, Haiti and Dominican Re~
public. The area will continue to be the major
source of ore for North America and for much of
Europe. The main expansion will be in Jamaica
where a consortium composed of Reynolds Ja-
maica Alumina Limited, Kaiser Jamaica Corpo-
and Anaconda Jamaica Inc., will con-
struct a new alumina plant on the north coast
having an initial annual capacity of 875,000 tons
with further expansion planned to 1.3 million
tons. The plant will be based entirely in
expanded mine production. Alcan Jamaica Limi-
ted will increase its alumina capacity to
1,215,000 tons a year in 1968 by adding 180,000
tons at Ewarton and 50,000 tons at Kirkvine.

ration,

Australia is also experiencing major baux-
ite mine development; production has increased
from 21,000 tons in 1961 to 2 million tons in
1966. Mines are being developed in Guinea
where the Boke deposits are being developed by
Halco Mining Company. Through a 17.5-per-cent
interest in Halco, Alcan will participate in the
development and will purchase 1.2 million tons
of bauxite annually for 5 years and 1.4 million
tons annually for a further 15 years,

Bauxite is a mixture of minerals that are
lateritic weathering products of rocks, such as
limestone, nepheline syenite, basalt, or clay
from which silica has been leached and alumina
concentrated, The process is common in tropi-

cal or sub-tropical countries but deposits of

Aluminum

ore grade are not easy to find or develop. Gener-
ally, metal-grade ore or concentrates contain
over 40 per cent alumina (A1703) and less than
4 per cent reactive silica (S8iOj). The better
ores contain about 2 per cent reactive silica.

The approximate average analysis of Jamai-
can bauxites listed by the Jamaican Department
of Mines is, in per cent, as follcws: extractable
alumina, 45; total alumina, 49.6; reactive silica,
1.3; nonreactive silica, 0.2; iron and titanium
oxides, 22.1; and water, 26.8. The Weipa depos-
its in Australia contain around 50 per cent ex-
tractable alumina and total silica ranges from
2 to 8 per cent.

The alumina content of bauxite is prefera-
bly in the form of the mineral gibbsite (A1503.
3H70) which can be leached with weak caustic
soda solutions at 1420C at about 10 atmospheres
pressure, Boehmite (A1903.H90) and diaspore
(A1203.HpO)are the other low silica aluminum
minerals of commercial interest but these require
stronger solutions and higher temperatures
(2259C) and pressures up to 35 atmospheres. The
other clay minerals, such as kaolinite and hal-
loysite, are undesirable because of their silica
content as this reacts with caustic soda. These
must be minor constituents or be separable by
washing and screening. Quartz is not a major
impurity unless it is sufficiently fine-grained to
react significantly. Phosphates, manganese
minerals and, in particular, oxides of iron and
titanium complicate recovery but are not as se-
rious as the silica content or the proportions of
aluminous minerals which determine whether the
Bayer or the Combination proceéss must be used
in recovering alumina,

High silica bauxites, clays, shales and
other aluminous rocks such as nepheline sye-
nites or anorthosites are common in many parts
of the world. Recovery processes for alumina
are technically feasible from such rocks but the
cost of recovery from them is much higher than
from commercial grade bauxites because of the
silica content,

METAL SUPPLY

The geographical distribution of aluminum
smelting capacity is not related to ore source.
Smelter locations are determined by the need
for favourable cost combinations of power,
transportation and tariffs in relation to markets,
and by the desire for sites that are ideal for the
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ready assembly of raw materials, mainly alu-
mina, petroleum coke and aluminum fluorides.
The typical Hall electrolytic cell, operating at
960°C, uses 8 kilowatt hours of electricity to
produce one pound of aluminum, which requires
2 pounds of alumina, 0.5 pound of carbon and
0.1 pound of sodium aluminum fluoride, Histor-
ically, aluminum plants have been built near
low-cost sources of power but in recent years
higher-cost power has become tolerable for
locations close to markets., In the future, the
availability of nuclear power should increase
the number of altermnative choices for smelter
construction sites, The results of the Kennedy
Round of trade negotiations among nations
belonging to the General Agreement on Tariffs
and Trade (GATT) will also have a bearing on
smelter locations as economic factors relating
to tariffs and anti-dumping regulations are im-
portant in the final decision of building alu-
minum processing facilities,

World primary aluminum production in 1966
was 7.7 million tons. Excluding Eastern Europe,
the USSR and China it was 6.13 million tons, an
increase of 11 per cent from 1965, Countries
producing over 2.0 million tons were: USA
(2.97), USSR (1.18), Camrada (0.91), Japan (0.37)
France (0.40), Norway (0.36), and West Germany
(0.27).

In 1966, demand was pressing upon supply
and, as available capacity was fully utilized,
metal stocks declined, The surge in demand was
due mainly to the combination of sustained high
industrial consumption and continuing United
States requirements for the Viet Nam conflict.
A temporary shortage might have developed
except for sales from the United States stock-
pile. Shipments from inventory by the General
Services Administration totalled 326,000 tons
out of the 1.4 million authorized for disposal.
Six US producers and Alcan Aluminium Limited
agreed to purchase the surplus metal over a
period of 8 to 16 years.

The world aluminum industry has the raw
material base for expansion. In scheduling new
smelter construction, projections of the increase
in demand become critical as the differences
between a seven and an eight per cent world
growth rate currently represents about 77,000
tons of capacity, or 61,000 tons for the non-
communist world. As consumption can change
over the short term faster than smelter construc-
tion schedules can be adjusted temporary ine
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balances can be expected. A slight amount of
surplus capacity is therefore desirable. Non-
communist world primary capacity is expected
to increase from 6.5 million tons in 1966 to at
least 8.8 million tons in 1970. Non.communist
world cansumption in 1966 was 8,1 million tons
(6.45 primary and 1.65 secondary and scrap)
compared with 7,2 million tons in 1965,

NEW SMELTING PROCESSES

The possibility of reducing capital costs of
new reduction plants if processes other than
conventional electrolysis can be developed has
intrigued the aluminum industry for a number of
years. Alcan at Arvida, Quebec, has been work-
ing at the monochloride process on a large pilot-
plant scale to determine equipment response to
high temperature operations, a major consider-
ation in assessing operating costs and econom-
ics of the process. Reynolds Metals Company
in the United States has been working on im-
proved variants of a brocess used in Germany
during World War II for the production of alumi-
num-silicon alloy from a charge containing
alumina, carbon and silicon. A second
patent involves preparation of a raw alloy from
a charge of alumina, silica, carbon and inter-
metallic complexes. Mercury is then added as a
solvent forming an liquid
which is separated from the solid phase. The
solid phase is further treated and recycled in
the process. Aluminum is separated by distilla-
tion and melting from the mercury.

silica,

aluminum-mercury

These efforts are interesting but all future
expansions of smelting facilities an-
nounced are based on conventional methods of
refining alumina from low-silica bauxites and
reducing the alumina by electrowinning. For the
future, added benefits of a successful break-
through in smelting technique would be the possi-
ble utilization of low grade bauxite or other
aluminous rocks.

so far

USES

Aluminum castings have varied end-uses
such as automotive parts, electrical appliances
and items for structural or decorative purposes.
End-uses for sheet include building sheathing,
foil and slugs for
making collapsible tubes. Extrusions are typic-
ally used in conjunction with sheet in curtain-

cans, household utensils,

wall systems of building construction, in the




manufacture of trucks, trailer bodies, railroad
cars, doors and windows, for pipe and as tubing
for lightweight furniture. Aluminum rod goes into
the making of electrical wire and cable.

The main destructive uses are as a deoxidi-
zer in steel manufacture, as an alloy with other
metals such as magnesium or zinc, and as pow-
der in the manufacture of paint and explosives.

In the United States, the Statistical Com-
mittee of the Aluminum Association estimates
that of the 9.06 billion pounds shipped in 1966
to end-use markets the percentage going to each
market was:

7[7

Building and Construction 21.6
Transportation 23.1
Electrical 14.4
Consumer Durables 10.1
Containers and Packaging 8.1
Machinery and Equipment 7.2
Exports 6.5
Qther 9.0
TAR!
Canada

Bauxite and alumina

Aluminum and aluminum alloys, pigs, ingots,
blocks, notch bars, slabs, billets, blooms
and wire bars

Bars, rods, plates, sheets, strips, circles,
squares, disks and rectangles

Angles, channels, beams, tees, and other
rolled, drawn or extruded sections and
shapes

Wire and cable, twisted or stranded or not, and
whether reinforced with steel or not

Pipes and tubes

Leaf, n.o.p. or foil, less than 0.005 in. in
thickness, plain, or embossed, with or with-
out backing

Aluminum powder

Aluminum leaf less than 0.005 mm in thickness

Aluminum scrap

Manufactures of aluminum n.o.p.

Kitchen or household hollow ware of aluminum,
n.o.p.

n.o.p. Not otherwise provided for.

Aluminum

PRICES

The Canadian price for 99.5 per cent purity
in 50-pound ingots was unchanged at 26.0 cents
a pound delivered throughout 1966. Effective
January 13, 1967, the price was increased to
26.5 cents, In the United States, a similar in-
crease from 24.5 to 25.0 cents became effective
January 18, 1967. The quoted Canadian producer
export price c.i.f. main European ports was not
affected and has remained unchanged at 24.5
cents (US) since November 1964.

In general, prices were reasonably firm on
all markets but discounting by a producer is not
uncommon in particular markets. The trend to-
wards uniformity of prices in a number of nation-
al markets emphasizes the importance of tar-
iffs and transportation costs as limiting factors
in market penetration. Effective, October 15,
1966, French smelters raised the delivered price
of metal in France to the equivalent of 24.5
(US). Quoted domestic prices in other
countries were close to the Canadian export
price being 25.25 cents in West Germany, 25.59
in Italy, 25.29 in Japan and 24.04 in Switzer-
land.

cents

FFS
s Most
British
Preferential Favo_ured General
Nation
free free free
free 1Y%¢ a 1b 5¢ alb
free 3¢ alb 7%¢ alb
(%) (%) (%)
free 22Y, 30
free 22% 30
free 22Y 30
free 30 30
free 27% 30
free free free
free free free
15 2% 30
20 22Y% 30
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Tariffs (cont’d)

British Most
Tiis . Favoured
Preferential )
Nation

General

United States
Bauxite 50¢ per long ton
(temporarily suspended)
Unwrought aluminum
Of uniform cross section throughout its
length, the least cross section dimension of
which is not greater than 0.375 in. in coils 2.5¢ a lb

Other
Aluminum other than alloys of aluminum 1.25¢ a 1b
Alloys of aluminum

Aluminum silicon 2.125¢ a lb

Other 1.25¢ a 1b
Aluminum waste and scrap 1.5¢ a lb (suspended)
Wrought rods of aluminum 2.5¢ alb
Angles, shapes, and sections, all the foregoing

which are wrought of aluminum 19% ad val.
Aluminum wire

Not coated or plated with metal 12.5% ad val.

Coated or plated with metal 0.1¢ a lb

+ 12.5% ad val.

Bars, plates, sheets, and strip, all the fore-
going are wrought of aluminum whether or
not cut, pressed or stamped to non-
rectangular shapes

Not clad 2.5¢ alb

Clad

Wholly of aluminum 2.5¢ a lb

Other 24% ad val.
Aluminum powders and flakes

flakes 5.1 ¢alb

powders 19% ad val.

Pipe and tubes and blanks therefore, pipe and
tube fittings, all the foregoing of aluminum

Hollow cast extrusion ingots 1.25¢ a Ib
Aluminum foils not backed or cut to shape
Etched capacitor foil 17% ad val.
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Antimony

J.G. GEORGE*

Canada’s antimony production is nearly all a
byproduct of lead smelting operations, princi-
pally in the form of antimonial lead. Production
in 1966 included some that was recovered in
the form of flue dust and dore slag.

There has been no production of antimony
metal or regulus in Canada since 1944. Cana-
dian requirements of antimony metal, antimony
oxide and antimony salts are imported. Regulus
(metal) import statistics were discontinued in
1964 when the main suppliers were Communist
China and Yugoslavia, which mine and refine
antimony ores, and west European countries
which import antimony ores and export refined
metal and salts. A total of 742,700 pounds of
antimony oxide were imported in 1966 with Bri-
tain supplying almost 77 per cent; the remainder
came mostly from the United States and Belgium.

Cominco Ltd., which operates a lead smel-
ter and refinery and an electrolytic zinc plant
at Trail, British Columbia, was the sole producer
of primary antimonial lead in Canada. Antimonial
lead has a variable antimony content up to 35
per cent antimony, depending on the customers’
requirements. Some antimonial lead was reco-
vered from scrap metal by secondary smelters
but no information is available concerning this
production.

*Mineral Resources Division.

The source of most of the antimonial lead
produced at Trail is the lead concentrate ob-
tained from ores of the company’s Sullivan mine
at Kimberley, British Columbia. Lead-silver
ores and concentrates shipped to Trail from other
Cominco mines and from custom shippers ac-
count for the remainder. The lead bullion pro-
duced the smelting of
concentrates contains about 1 per centantimony,
which is recovered in anode residues from elec-
trolytic refining of the bullion and in furnace
drosses produced during purification of the
cathode lead. These residues and drosses are
treated to yield antimonial-lead alloy to which
refined lead may be added to produce marketable
products of the required grade.

from these ores and

Several Canadian occurrences or deposits of
the principal antimony mineral, stibnite (SbyS3),
have been explored and partially developed, but
results generally have not been encouraging.
There are several antimony mineral occurrences
on record in the Atlantic provinces, Quebec,
British Columbia and the Yukon Territory, on
which exploration and, in some cases, develop-
ment have taken place. A deposit in the Yukon
Territory has received considerable attention in

1965-66.
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TABLE 1
Antimony — Production, Imports and Consumption, 1965-66

1965 1966P
Pounds $ Pounds $

Production
Antimony content of antimonial

lead alloys . ... iiiitinin i 1,301,787 689,947 1,446,277* 681,136*
Imports
Antimony oxide

Britain . . ... ..ottt ittt i st 421,100 203,126 568,100 237,000

United States ....ccviiiitierrerrnnnanss 65,700 32,429 89,400 37,000

Belgium and Luxembourg .......o0vueuon. 7,000 3,458 58,000 24,000

Communist China.........vuvruennsnnsns 121,700 58,171 27,200 8,000

Total, ittt e e 615,500 297,184 742,700 306,000

Consumption
Antimony regulus (metal) in production of:

Antimonigl lead alloys.........covuuun... 363,752 744,446

Babbitt ... 0.ttt i e 48,295 72,613

Solder ... iiiii it it 24,925 21,594

Type metal. .o oot ien e irinnonaannnnns 181,499 176,572

Other commodities** ... ................ 41,166 82,937

Total .. i e 659,637 1,098,162

Source: Dominion Bureau of Statistics.

*Includes some antimony from flue dust and dore slag.

and other minor commodities.

Ppreliminary;

TABLE 2

Antimony — Production, Imports and
Consumption, 1957-66

(pounds)

Production* Imports Consumption* ¥

(all forms) (regulus) (regulus)
1957 1,360,731 1,794,846 1,401,000
1958 858,633 808,053 1,027,000
1959 1,657,797 1,170,796 1,135,000
1960 1,651,786 843,794 952,000
1961 1,331,297 832,547 1,029,000
1962 1,931,397 1,275,917 1,211,000
1963 1,601,253 1,036,235 976,000
1964 1,591,523 . 558,000
].965p 1,301,787 660,000
19667 1,446,277 1,098,000

Source: Dominion Bureau of Statistics.

*For 1957 — antimony content of antimonial lead
alloys, flue dust and dore slag; 1958 to 1965 inclu-
sive — antimony content of antimonial lead alloy;
1966 — antimony content of antimonial lead alloys,
flue dust and dore slag. **Consumption of antimony
regulus (metal) as reported by consumers. Does not
include antimony in antimonial lead produced by
Cominco Ltd.

P preliminary;
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**Includes foil, bronze, lead-base alloys, drop shot

Yukon Antimony Corporation Ltd. did fur-
ther development work on its antimony property
on Carbon and Chieftain Hills in' the Wheaton
River district of the Yukon Territory, about 55
miles south of Whitehorse. Work performed in
1966 included 1,400 feet of tunnelling in three
adits on two levels, and over 1,800 feet of dia-
mond drilling on the Becker-Cochran deposit on
Carbon Hill, Probable ore reserves were reported
to be 23,000 short tons grading 3.59 per cent
antimony; possible ore reserves were estimated
at 65,000 tons averaging 3.0 per cent antimony,
without allowing for dilution.

Estimated world mineproducfion of antimony
was 75,350 short tons in 1966, almost 6,300
tons more than in 1965. Antimony is produced
from ores and as a smelter byproduct in several
countries with the major sources being Commu-
nist China, Republic of South Africa, Bolivia,
USSR, and Mexico which together accounted for
over 76 per cent of world output in 1965. Na-
tional Lead Company operates the world’s lar-
gest smelter of antimony ores and concentrates
at Laredo, Texas, where it produces antimony




metal, mainly from imported Mexican antimony
ores. Recovery of antimony in the treatment of
antimoniallead scrapis a major source of supply.
This secondary supply represents a substantial
portion of total antimony supply in the United
States and other highly industrialized countries

of the world.
TABLE 3

Consumption of Antimonial
Lead Alloy*, 1964—66

(pounds)
1964 1965 1966F
Babbitt....... 22,000 *% * %
Storage
batteries.... 1,927,643 2,042,475 1,892,067
Solder........ 6,433 *x *x
Type metal. ... ** ** *k
Other uses.... 550,378 732,766 701,666
Total,.... 2,506,454 2,775,241 2,593,733

Source: Dominion Bureau of Statistics.

* Antimony content of primary and secondary antimo-
nial lead alloy.

**Included in ‘““other’” uses.

PPreliminary.

TABLE 4
Consumption of Antimonial
Lead Alloy*, 1959-66

(pounds)
1959 ...viiniiinnn, 2,532,015
1960 . evvvrnvnnnn. 2,269,507
1961 ........ e 2,494,220
1962 .0ovuiiiains .. 2,662,400
1063 .ovviiiieann 2,688,157
1964 ooviennrnnnns. 2,506,454
1965 .. vvvuiininnn 2,775,241
1966° ... ...l 2,593,733

Source: Dominion Bureau of Statistics.

*Antimony content of primary and secondary antimo-
nial lead alloy.

p Preliminary*

World supplies of antimony increased in
1966, mainly because of higher output at the
antimony-gold mine of Consolidated Murchison
(Transvaal) Goldfields and Development Com-
pany Limited near Pietersburg in the northeas-
tern part of the Republic of South Africa. An-
timony supply and demand were in reasonably

Antimony

good balance in 1966, price fluctuations were
mild, and Communist China’s shipments of metal
to Europe continued on a curtailed basis. This
near-stability could, however, be affected by
the recent strife in Communist China. Antimony
metal contained in the United States Govern-
ment stockpile, for conventional war require-
ments, totalled 49,433 short tons as at December
31, 1966, only 58 tons less than at the begin-
ning of that year. The stockpile objective re-
mained at 25,500 tons, leaving a sumplus of
23,933 tons. Stockpiled antimoniallead amounted
to 12,227 tons at the beginning of 1966 and
dropped to 10,818 tons at the end of the year.
A stockpile objective has not been established
for antimonial lead.

TABLE 5

World Mine Production of Antimony, 1964-66
(short tons)

1964 19657  1966°

Communist China .. 16,500° 16,500° *
Republic of South

Africa.......... 14,200 13,901 18,000¢
Bolivia (exports) .. 10,626 10,606 11,000e
USSR e .vevvnn... 6,700¢  6,800° *
Mexico ..vvvnnn... 5,278 4,924  5,500°
Yugoslavia........ 3,008 3,051 3,000
Morocco .......... 1,720 2,477 *
Turkey ....ovvn... 1,915 2,340° *
Czechoslovakia. ... 2,200e 2,200e *
United States ..... 632 845 850e
Canada ........... 796 651 723
Other countries 4,525 4,805 36,277e

Total v.ovuunn.. 68,100 69,100 75,350°

Source: Dominion Bureau of Statistics for Canada for
all three years. US Bureau of Mines Minerals Year-
book 1965 for other (964 and 1965 figures, and U.S.
Bureau of Mines, Commodity Data Summaries, January
1967 for other 1966 figures.

*Included in ‘‘other countries’’.

pPrel.iminary; ©Estimate.

USES

The principal use of antimony is as an
ingredient in many lead alloys in which it hare
dens and strengthens lead, and inhibits che-
mical corrosion. It is also used in the form of
oxides and salts. Antimonial lead containing

from 3 to 12 per cent antimony is used in the
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manufacture of lead storage batteries. Antimo-
nial lead alloys are also used for sheathing
electric cables and in pipe and sheet. Various
other alloys containing antimony, lead and other
metals are used in the production of type metal,
antifriction bearing metal and solder.

TABLE 6

Industrial Consumption of Primary Antimony in
the United States, by Class of Material Produced

(short tons, antimony content)

Product 1965 1966P
Metal products
Ammunition,............. 36 *
Antimonial lead** ,,,.,... 6,382 5,574
Bearing metal and bearings 821 656
Cable covering........... 68 78
Castings . ovvvvevvrenrnnn 76 35
Collapsible tubes and foil . 49 17
Sheet and Pipe........... 104 100
Solder ...,..coiiiivn s 244 139
Type metal .. ............ 642 183
Other** |, ... .....c0nen. 214 144
Total¥* ., . ......... 8,636 6,926
Nonmetol Products
Ammunition primers,.,..... 16 25
Fireworks . uovvervnennon 46 39
Flameproofing chemicals
and compounds . ......... 1,971 2,045
Ceramics and glass....,.. 1,853 1,472
Matches........ov0ivenns * *
Pigments..... et e aaaas 855 441
Plastics .. .vuvveninnn e 1,469 928
Rubber products. ......... 477 305
Other ... oiiiieienniesns. 1,596 1,838
Total ....ovenininn.s 8,283 7,093
Estimated unreported, . - 4,634
Grand Total ......... 16,919 18,653

Source: US Bureau of Mines Minerals Yearbook, 1965
and Mineral Industry Surveys ‘‘Antimony in First
Quarter 1967°°,

*Included with **other’® to avoid disclosing individual
company confidential data.

**Include s primary antimony content of antimonial
lead produced by primary lead smelters.

P Preliminary; — Nil.
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a white pigment in paints. In the ceramics field,
antimony adds hardness and acid resistance to
enael coverings for such products as bath-
tubs, sinks, refrigerators, etc. The pentasul-
phide of antimony is employed as a vulcanizing
agent by the rubber industry. High purity anti-
mony metal is used in the production of inter-
metallic compounds.

High-purity antimony metal is used by
manufacturers of intermetallic compounds for
semiconductor use. An aluminum-antimony alloy
is used as a semiconductor in transistors and
rectifiers. Also used by the electronics industry
are alloys of antimony which exhibit thermo-
electric characteristics.

The recovery of secondary antimony in the
United States was 22,300 tons in 1964 and
24,300 tons in 1965. These tonnages, added
to the amounts of primary antimony consumption
shown in Table 6, gave a total use in the United
States of about 38,000 tons in 1964 and 41,000
tons in 1965.

PRICES AND TARIFFS

The United States domestic price of anti-
mony metal, as quoted by E & MJ] Metal and
Mineral Markets, (E & MJ) in bulk, 99.5 per
cent, f.o.b. Laredo, Texas, remained unchanged
throughout 1966 at 44.0 cents a pound.

The United States price of imported anti-
mony metal, as quoted by E & MJ, in S5-ton
lots, 99.5 per cent, f.o.b. New York, 2 cents a
pound duty paid, was 45-46% cents a pound at
the beginning of 1966. Thereafter, the price
declined in several stages and at the end of
December 1966 it was quoted at 41%4-42 cents a
pound. Listed below are the price changes and
the dates of issue of the E & MJ in which they
were announced.

(cents a pound)

February 28 .............. 44Y%=45
April 25, . ..., .. ........... 43%-44
June 20, . ... .. L il 42Yr43%
September 12, . ............ 42 =43
November 28 . ............. 41%-42



Antimony

Canadian and United States tariffs in 1966 were as follows:

British Most Favoured
Preferential Nation General
Canada
Antimony, or regulus of, not ground,

pulverized or otherwise manufactured free free free
Antimony oxide. .................. free 12%% ad val. 15% ad val.
Antimony salts................... free free free
United States
AN MON Y O, L L it ittt it it it it te e et e e et e e, free
Antimony metal, unwrought, . . .. .. . . e e e e 2¢ per lb.
Antimony alloys:

Containing by weight 83% or more of antimony. .. .o e v e s eeeenee  eeenn 2¢ perlb.

L 4 0= Y 18% ad val.
Antimony metal, wrought ... ... . e e e e e 18% ad val.
Antimony, needle or liquated . .. ... ..ttt e e e 0.25¢ per 1b.
AntimMONY OKIAE L. ittt it i e e e e e e e 0.6¢ per 1b.
Antimony sulphide . . ... . i i e e e e 0.5¢ per 1b. plus

12.5% ad val.
Other antimony comPoUNdS . .., ..ttt teit it i e e . 0.8¢ per lb. plus

20% ad val,
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Asbestos

A, A, WINER*

Asbestos production continued its general up-
ward trend reaching a new high in 1966. Total
production increased to 1.49 million tons valued
at $166.9 million, an increase of 7.1 per cent
in output and 14.2 per cent in value over 1965.
The previous record production, established in
1964, was 1.42 million tons valued at $145
million. Production increased in three of the

four producing provinces and although output
dropped slightly in Newfoundland the value of
production increased.

Canadian consumption of asbestos is small
compared to production. Practically all of
Canada’s production is exported; in 1966, 45 per
cent of total exports were to the United States.

TABLE 1

Asbestos — Production and Trade, 1965-66

1965 1966P
Short Tons $ Short Tons $
PRODUCTION (shipments)
By type
Crude..veveeeneneeen 163 140,419
Milled fibres..vveeeeeerennnenns 659,598 109,232,857
ShOrtS tvveeseenaceenennnnonnnn 728,451 36,815,197
Total ...... 1,388,212 146,188,473% 1,491,916 166,936,725%*
By province
QuebeC .t.vviriierrierevacanann 1,234,977 122,802,838 1,336,566 141,559,725
British Columbia ..veeevecccesn 85,851 14,491,195 88,700 15,007,000
Newfoundland ....000evvenennn 65,626 8,825,182 64,850 10,300,000
ONtario v seevssesssossceccnneee 1,758 69,258 1,800 70,000
Total coiivenrennnennnenns 1,388,212 146,188,473 1,491,916 166,936,725
EXPORTS
Crude
Japan c..vieiiieerrenerenianns 27 20,160 71 54,000
United States v vvveeeeeeeaaan - 25 35,170 65 68,000
West Germany .....ceuu. 14 13,420 14 12,000
Other countries seeeeesecocssees 57 47,381 22 17,000
Total tiivnervnnnarsnannans 123 116,131 172 151,000

*Mineral Processing Division, Mines Branch.
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Table 1 (Cont’d)

1965 1966P
Short Tons $ Short Tons $
Milled

Group 3
United States ...vveveranessnaas 15,137 6,415,202 16,266 6,842,000
Britain..ceeesstesssscossssonas 1,737 691,895 4,371 1,759,000
West Germany ....... resestannae 2,302 898,129 2,849 1.154,000
France.,....... et ee s esnaas . 1,352 505,809 2,616 997,000
Japan....... eseesenasnsenenas 1,165 471,129 1,632 658,000
India vivvevennnnnnae tesseennan 16 6,009 1,174 420,000
SPaAiN. seesssesases 432 160,350 380 152,000
Belgium and Luxembourg. .. .. ces 309 124,451 310 124,000
Mexico .ivienenns Cheeisessanen 240 91,840 255 97,000
Brazil . .veeeenieranncsscccanns 90 33,779 236 99,000
Australia ...cveneeerrcnsnonnns 60 20,950 55 19,000
Austria ... iiiiienaene hesesaans 105 39,919 74 28,000
Netherlands. .ccveivirenecanannn 23 8,415 - -
Other countries svv.eeeevseecsa. 3,213 928,672 4,605 1,518,000

Total iiiieiireinnnnneann. 26,181 10,396,549 34,823 13,867,000

Groups 4 and 5
United States «..... ceraeereaeaa 198,290 33,354,907 200,775 33,425,000
BritaiNes coesesesvecneeoncenanna 46,199 8,170,001 72,985 13,888,000
France.....ve0vuue crecrecnanna 38,627 6,920,990 54,838 9,838,000
West Germany ..ceeeeeeereeacee .e 49,366 9,124,702 47,320 9,003,000
Spain.iveeeerenecenan [ e 17,823 3,329,219 34,923 6,501,000
Australid.evesieeenean ersseenen 32,519 5,328,609 33,320 5,525,000
Belgium and Luxembourg ««.vevss 32,264 6,045,157 23,535 4,539,000
AUSETIA oo tee i eeennencnnnnns 15,492 2,965,672 18,122 3,441,000
MexiCO s vveunn eenan veeeans e 15,441 2,780,956 17,813 3,230,000
Japan........ ereeae Cereeenn e 27,069 3,903,939 17,732 2,688,000
Brazil ..oivivieniennnnnn Cecseans 12,267 2,260,421 15,488 2,870,000
Netherlands ........ teceensenan 9,660 1,740,568 15,026 2,648,000
India .....0..s ceserrasaaana . 11,184 2,207,959 13,200 2,499,000
Other countries. . ..oeceens ceesai 98,395 17,356,465 132,685 23,909,000

Total civvrennennans P 604,596 105,489,565 697,762 124,004,000

Total milled fibres

(groups 3, 4 and 5)
United States civvevinenseoaonsns 213,427 39,770,109 217,041 40,267,000
Britain .seevenessenncoossvssee 47,936 8,861,896 77,356 15,647,000
France...ooiviennenenns veseene 39,979 7,426,799 57,454 10,835,000
West Germany .voveeen... cersenes 51,668 10,022,831 50,169 10,157,000
Spain veeeesen. e tesresecnanans 18,255 3,489,569 35,303 6,653,000
Australia....euieeeereocasnnnnne 32,579 5,349,559 33,375 5,544,000
Belgium and Luxembourg........ 32,573 6,169,608 23,845 4,663,000
Japan.cves siiietitnsnsenenenan 28,234 4,375,068 19,364 3,346,000
Austria ....... feettrecseennnas 15,597 3,005,591 18,196 3,469,000
MEXICO v sosnssosssonnacarsoons 15,681 2,872,796 18,068 3,327,000
Brazil svceviveirescennnns ceres 12,357 2,294,200 15,724 2,969,000
Netherlands ...veveeenans ceraes 9,683 1,748,983 15,026 2,648,000
India ....... setcressnenaaesens 11,200 2,213,968 14,374 2,919,000
Other countries. cv.eeenesses ees 101,608 18,285,137 137,290 25,427,000

Total,eve... ceseseeesaaas 630,777 115,886,114 732,585
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Table 1 (Cont’d)

Shorts (groups 6, 7, 8 and 9)
United States....veouitevsssnens
Japan........
Britain, .. ..viiiieenesosrnnsoss
West Germany,.c.couvenrsranens
France,ivieessnvessansracancss
Belgium and Luxembourg........
Netherlands ....c0veevnssasnnns
Australia, . .ovviessinscnnnneess
Spain...iieveianns
Other countries ,....

Total......

Grand total, crude, milled
fibres and shorts..........

Monufactured products

Brake linings and clutch

facings
Cuba vivivrrnrersrsnranannnnns
Lebanon ....ccovivnivnnnnnnens
Australia,.covsnineesinenraenas
United States...vocvevevisansas
Ecuador,,...vvivisraerrennnnes
Kuwait,..oiviieierensrvennnenns
GreeCe..vvesssssssssrssanssens
Other countries ,....

Total..viieeeeassnnnnonan

Asbestos and asbestos-cement

building materials
United States...cvvvevnrnnnnsns
Pakistan......ceveiinnrunnnns
Australidi.viencecinsecnnaenns
Jamaica...veviieriniiii i
Colombia, . veversenervessnsenss
Other countries .........

Total.....

Asbestos and asbestos-cement

basic products, not elsewhere

specified
United States....... chee s e
Pakistan.......co0viveeiennnn.
Britain,...oooiivvernnrnenenes
Finland....o0eentineernonennns
Switzerland, . ..........00iununn
Jamaica, i vnrenrinrrneinoans
Other countries ,.... .

Total.......... hee e

Total, exports, asbestos
manufactured products. . ...

1965 1966P

Short Tons $ Short Tons $
447,668 25,389,506 440,075 24,639,000
52,663 4,640,437 56,030 4,903,000
51,784 3,003,431 53,655 3,023,000
36,811 2,434,777 39,904 2,609,000
20,120 1,243,448 23,273 1,498,000
10,836 896,088 13,981 1,153,000
10,296 565,153 9,358 550,000
10,476 767,863 9,016 636,000
6,216 557,003 7,566 670,000
41,634 3,157,077 60,547 4,780,000
688,504 42,654,783 713,405 44,461,000
1,319,404 158,657,028 1,446,162 182,483,000
62,232 156,000
51,863 84,000
37,554 64,000
125,315 39,000
36,350 31,000
14,321 29,000
16,143 18,000
215,994 146,000
559,772 567,000
778,103 495,000
131,484 192,000
53,028 77,000
32,953 44,000
o 39,000
89,249 90,000
1,084,817 937,000
271,737 445,000
1,658 313,000
18,805 19,000
6,810 19,000
17,804 17,000
1,967 15,000
56,708 38,000
375,489 866,000
2,020,078 2,370,000
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Table 1 (Cont?d)

1965 1966°P
Short Tons $ Short Tons $
IMPORTS
Asbestos, unmanufactured . .... 6,953 1,286,429 6,560 1,274,000
Asbestos, manufactured. . ... .o
Cloth, dryer felts, sheets woven or
felted. .. ivvivnnnnronnrsnnnas 878,109 677,000
Packing,...... 645,322 823,000
Brake Inings....cveevenceesvens 995,442 2,004,000
Clutch facings.....coeneveneens 202,865 207,000
Brake linings and facings, n.e.s.** 545,378 ..
Asbestos-cement shingles and
siding ..o viiveninnnncannnnns 226,412 167,000
Asbestos-cement board and sheets 861,288 842,000
Asbestos and asbestos-cement
building material, n.e.Se, .. ..., 715,117 843,000
Asbestos and asbestos-cement
basic products, Nn.€.Sev .0 s v 1,370,446 1,279,000
Total asbestos, manufactured 6,440,379 6,842,000
Total asbestos, unmanufac~ .
tured and manufactured..... 7,726,808 8,116,000

Source: Dominion Bureau of Statistics.

*Does not include value of containers. **Not a separate class after 1965. Included in preceding two classes,

pl:’relim.inary; —Nil; n.e.s. Not elsewhere specified;

TECHNOLOGY AND USES

The chrysotile variety of asbestos, a
hydrated magnesium silicate, provides 90 per
cent of the world’s asbestos fibre and is the
only variety mined in Canada, It occurs gener-
ally in two forms ~ a ‘‘cross fibre’’, in which
parallel fibres lie across the vein and the width
of the vein is an indication of the fibre length,

and a ¢‘slip fibre’’, in which the fibres are
oriented in an overlapping manner lengthwise
along the vein. The latter form is normally

found along fault planes in heavily sheared
peridotite or serpentine bodies, as in the
Pennington Dyke east of Thetford Mines, Que.

Chrysotile is mined in Canada by both
open-pit and underground methods. The recovered
fibre is graded for the market essentially by
length but other factors are also important.

Because of its physical characteristics,

chrysotile is an important raw material in many
industrial processes. When of the proper texture,
the longer fibres may be processed much as
the organic staple fibres. Consequently it may
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. « Not available.

be carded, spun and woven into cloths of dif-
ferent weights, thicknesses and qualities. These
cloths are used in the manufacture of heat-
resistant friction materials.

The fibre is prepared by a dry milling
process consisting of crushing the ore, followed
by impact milling, fiberization and separation
into different grades and tailings.

Many of the uses of chrysotile are a result
of the physical characteristics, which vary
generally with the mineral’s occurrence. Soft
or silky fibres from Quebec are used for spinning
yarn and textile products, whereas harsher
fibres from other sources, because of their fast
filtering quality, can be used in the asbestos-
cement industry. Low-magnetite fibre from
British Columbia has great importance in the
electrical industry where it is used because of
its electrical and insulating properties.

The volume of asbestos fibre classified
as ‘‘shorts’’ exceeds that of all other grades
but the shorter-fibre grades have also the great-
est number of uses. These grades are used as
reinforcements or fillers in floor tiling, plastics,




paints and many other products., The most im-
portant single market for chrysotile is the as-
bestos-cement industry. Asbestos is combined
with portland cement for the manufacture of a
number of products, e.g. pipe, sheeting of all
types, shingles, and millboard.

There is a continuing interest in short
fibres for paper manufacture and for asphalt.
Certain asbestos-asphalt mixtures have been
shown to be impermeable to water penetration;
and less asphalt is necessary for equivalent
quality when asbestos is used. A new chryso-
tile research development has produced a col-
loidal fibrous product which can be used as a
flow- and viscosity-control agent in plastics
and paints., In another development, the fibre
is used in asbestos-filled polypropylene which
has grown to serve a large market. These prod-
ucts are used in solving certain corrosion prob-
lems such as in ventilator housings and in
high-temperature parts, etc. Recently a US patent
was issued claiming the use of short asbestos
fibre grades as a binder in the production of
taconite pellets,

PRODUCTION AND DEVELOPMENT

The free world’s largest known deposits of
chrysotile asbestos are in the Eastern Town-
ships of Quebec. The reserves are adequate
for many years. Other Canadian deposits are
found in British Columbia, Yukon Territory,
Ontario, northemn Quebec and Newfoundland.

Chrysotile is the predominant variety of
asbestos fibre used in the world and the only
type produced commercially in Canada. Small
amounts of crocidolite from South Africa are
the principal Canadian imports. Crocidolite
occurrences have been reported from the iron-
ore region near the Labrador-Quebec boundary
but no amosite occurrence has been reported.
Other asbestos minerals, such as fibrous trem-
olite and anthophyllite, have also been reported
but none is produced.

The supply and demand for Canadian chry-
sotile has reached an all-time high and produc-
tive capacity can therefore be expected to
increase. Aspects of the economy which could
have caused a drop in sales were offset by
other factors. Increased demand for the fibre
grades used in asbestos-cement products, as
well as the construction of new plants using

Asbestos

these grades of fibre and the higher level of
industrial activity in the world, resulted in a
banner year for the industry.

TABLE 2

Asbestos — Production and Exports, 1957 ~66
(short tons)

Production*

Crude Milled Shorts Total
1957 622 404,016 641,448 1,046,086
1958 605 342,562 582,164 925,331
1959 432 404,019 645,978 1,050,429
1960 330 483,183 634,943 1,118,456
1961 163 548,230 625,302 1,173,695
1962 205 547,447 668,162 1,215,814
1963 217 579,085 696,228 1,275,530
1964 236 664,284 755,331 1,419,851
1965 163 659,598 728,451 1,388,212
1966P e .. . 1,491,916
Exports
1957 638 393,311 636,611 1,030,560
1958 483 318,280 547,867 866,630
1959 416 401,583 611,923 1,013,922
1960 241 458,053 610,199 1,068,493
1961 176 527,324 589,380 1,116,880
1962 182 532,020 632,468 1,164,670
1963 195 555,419 650,811 1,206,425
1964 214 630,515 702,747 1,333,476
1965 123 630,777 688,504 1,319,404
1966% 172 732,585 713,405 1,446,162

Source: Dominion Bureau of Statistics.
*Producers’ shipments,
PPreliminary; .. Not available.

In the USA, an increase of fibre production
(mainly in California) and a decline in housing
starts during 1966 caused a slight reduction in
demand for Canadian fibre — from 50 per cent
in 1965 to 45 per cent in 1966. The United
States decision to cease importing asbestos
from Southern Rhodesia did not affect this trend
greatly. Although the growth rate of asbestos
imports from Canada appears to have stabilized,
the United States will continue to be the largest
single market for Canadian chrysotile fibre.

An optimistic outlook of increasing world
demand for fibre has resulted in increased
exploration, development and expansion of
facilities in Canada and elsewhere. In Quebec,
the industry is contemplating changes that will
increase capacity and result in improved fibre
quality.
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ASBESTOS IN CANADA

THOUSANDS OF SHORT TONS
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1955

1950 1960 1965

Plans for the Clinton Creek property of
Cassiar Asbestos Corporation Limited in the
Yukon Territory are proceeding on schedule.
Projected production beginning in 1968 has been
increased to 60,000 tons fibre per annum instead
of 40,000 tons planned earlier. This is-expected
to increase to 80,000 tons by 1970. Total capital
outlay is now estimated at $21 million. Mainly
asbestos-cement grades of fibre will be produced.

Canadian Johns-Manville Company,Limited,
has completed an exploration program on its
deposit in Reeves township 40 miles southwest
of Timmins, Ont. The company plans to bring
the deposit into production during 1968 with a
capacity of 25,000 tons of fibre per annum.

Production in Ontario was derived from
Hedman Mines Limited near Matheson where a
pilot plant was in operation providing fibre for
appraisal and market development.

Northeast of Chibougamau, Que., McAdam
Mining Corporation Limited is planning to erect
a pilot plant.

Asbestos Corporation Limited in April
1967, said it had suspended development work
at Asbestos Hill in the Ungava area of north-
eastern Quebec because of a large increase in
costs. Original estimates for the development
of the project were $66.3 million in 1966. Pres-
ent estimates, in 1967, place this at a total of
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$84.8. Production target was for 1970 with a
capacity of 100,000 tons of fibre per annum.
This deposit, located 40 miles south of Decep-
tion Bay, has reserves in excess of 20 million
tons. The mill was expected to treat 3,000 tons
of ore per day and produce mainly groups 4 and
5 fibre for the asbestos cement industry/

WORLD REVIEW

In 1966, the total world production of all
types of asbestos was estimated at 3.7 million
tons, On this basis Canada’s production re-
mained at about 40 per cent of the total. Produc-
tion of asbestos fibre by the USSR, estimated at
1.6 million tons, slightly exceeded that of
Canada. No asbestos production statistics are
available from Russia.

TABLE 3

World Production

(short tons)

1965 1966°¢

Canada .vvvvvvens «s.. 1,388,212 1,492,000
USSR.....vve0vvsaees 1,300,000 .
Republic of South Africa 240,752 276,596
Southern Rhodesia..... 172,400 170,000
China...vovveeens P 140,000 .
United States..... Chen 118,275 138,000
Italy..vevinnrinnnnens 79,214 ..
Swaziland,....... Ceen 40,884 ..
Other countries, . 90,263 .

Total ........... 3,570,000 3,660,000

Source: US Bureau of Mines Preprint, Asbestos, 1965,
and US Bureau of Mines Commodity Data Summaries,
January 1967,

¢ Estimate; .. Not available.

Exports of fibre from the USSR are believed
to have increased in 1966 over those of 1965
but local demand presently consumes the largest
part of fibre production.

Demand in the USA appears to have sta-
bilized, but this has been offset by Westem
European markets. Increased demand for asbes-
tos products in the developing countries, as
well as an expected rise of economic activity
generally, may lead to increased consumption
of asbestos fibre in 1967.




Asbestos

TABLE 4

International Asbestos Market Structure in 1965
(thousand short tons)

Importing Nation

United Common s Other East Total
States Japan Market Britain EFTA Europe Other Exports
Canada 658 79 224 104 58 13 183 1,319
Rhodesia 12 10 24 41 8 14 75 184
South Africa 40 29 48 47 14 6¢ 26 210
Russia - 17 105 3 23 97 29 274
Other 9 12 38 2 18 5¢ 61¢ 145¢
Total imports 719 147 439 197 121 135 374¢ 2,132¢
Canada’s Share (%) 92 54 51 53 48 10 29 62
Source: Dept, of Trade and Commerce.
€ Estimate,
The reduction of markets will continue to per short ton,
have a moderating effect on the exports of fibre f.0.b. mine or mill, Que.
from Southern Rhodesia. The fibre is low in Crude No. 1 $1,400 — $1,410
magnetite and is especially desirable for the ¢ 2 750 — 760
electrical industry. Fibre 3F 565
. . 3K 480
South Africa is one of the larger world 3R 408
producers of asbestos and the major producer 3T 370
of crocidolite and amosite. In 1965 production 37 345
increased by 11 per cent over that in 1964 and a aA 320
similar increase in production was established
. . . - 4K 210
in 1966. South African asbestos production is
. . . 4T 190
expected to continue this trend. Production 5D
capacity is being expanded and prospecting R 156
programs are continuing in anticipation of 5D 132
increased fibre demand. 6 95
- . 7D 82
Despite a moderate increase of asbestos ™M™ 47
fibre production in the USA and the demand for 7R 46
fibre apparently having stabilized, this country 8s 29
continues to remain the largest single world
market for asbestos fibre. per short ton,
North Vancouver, B.C.
Crude No. 1 $1,522
PRICES Fibre AAA 787
AA 625
The prices quoted for 1966 include the A 470
increase for certain grades instituted in 1965. AC 325
Further price increases of about 5 per cent have AD 273
been announced for 1967. AK 231
Asbestos prices quoted in Canadianfundsin AS 190
the E & MJ Metal Mineral Markets issue of AX 168
December 26, 1966 were as follows: AY 126
57
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Canada

Asbestos, crude

Asbestos in any form other than crude, and
all manufactures thereof, n.o.p.

Asbestos in any form other than crude, and
all manufactures thereof, when made from
crude asbestos of British Commonwealth
origin, n.o.p.

Yamns, wholly or in part of asbestos, for use
in the manufacture of clutch facings and
brake linings

TARIFFS

Woven fabrics, wholly or in part of asbestos,
for use in the manufacture of clutch facings

and brake linings

United States

Asbestos, not manufactured, crude, fibres and stucco and asbestos sand and

refuse containing not more than 15% by weight of foreign matter

Asbestos, yam, slivers, rovings, wick, rope, cord, cloth, tape and tubing of
asbestos, or of asbestos and any other spinnable fibre, with or without wire

and articles of any of the foregoing

Articles in part of asbestos and hydraulic cement: Pipes and tubes and fittings

therefor
Other
Asbestos articles not specially provided for
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British Most Favoured
Preferential Nation General
(%) (%) (%)
free free 25
124 12% 25
free 12% 25
7% 12% 25
12% 12% 30
free
8% ad val.
0.3¢ per 1b
0.225¢ per 1b
9% ad val.




CANADA’S YOUNGEST ASBESTOS MINE:
Advocate Mines Limited at Baie Verte on the
northern coast of Newfoundland, as it was
in 1966. Production of crysotile asbestos
began in mid-1963. The plant is operated by
Canadian Johns-Manville with financing by
an international group.

Warahouse and

dock facilities at Baie Verte.
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Barite

J.E. REEVES"

Production of barite in Canada fluctuates with
its demand in oil- and gas-well drilling, particu-
larly in the United States. In 1966, mine ship-
ments of crushed, lump and ground barite were
about five per cent higher than in 1965. The
total value of shipments declined somewhat
because of a smaller proportion of higher-priced
ground products.

Exports, consisting mainly of crushed and
lump barite consigned to Gulf of Mexico ports
of the United States, increased more than seven
per cent. Exports of ground barite, restricted to
the oil-well drilling industry in Trinidad, were
considerably lower than in 1965. Imports of
relatively high-priced ground barite, chiefly

from the United States, remained small, but
indicated a continuing increase.
World production continues to increase,

mainly to supply the growing need for barite in
the well-drilling industry. Canada’s ability to
supply a suitable product keeps it in the front
ranks of world producers.

PRODUCERS

Barite was produced from four locations in
Canada in 1966, one in Nova Scotia and three
in southeastern British Columbia. The output
from Nova Scotia is mainly in coarse form, for
export. The barite from British Columbia is
shipped to grinding plants in Alberta for final
processing and domestic use,

* Mineral Processing Division, Mines Branch.

Small
metals are produced by Dominion Magnesium
Limited at Haley, Ontario, principally for export.

amounts of barium and strontium

NOVA SCOTIA

Magnet Cove Barium Corporation is by far
the biggest producer. It mines barite from a
large deposit near Walton by a modified meth-
od of block caving, beneficiates minus two inch
crushed and lump material in a heavy media
installation, and trucks the product to Walton for
ocean shipment. It also recovers barite by flo-
tation during the processing of sulphides from a
deposit adjacent to the main barite orebody. A
small part of the mine output is fine-ground at a
plant in Walton.

The operation is dependent on exports of
unground barite to grinding plants of the parent
company adjacent to the Gulf of Mexico, princi-
pally Lake Charles, Louisiana, for ultimate
use as a weighting agent in well drilling. The
location of the operation near an ocean port
pemits it to compete in this market. The fine-
ground barite is exported to Trinidad for use in
well drilling and is also sold to the domestic
paint market.

BRITISH COLUMBIA

barite
underground from deposits near Parson and
Brisco, and ships most of it, after crushing and

Mountain Minerals Limited mines
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TABLE 1

Barite — Production, Trade and Consumption, 1965-66

1965 1966P
Short Tons $ Short Tons $
Production (mine shipments)
Crushed and lump......... e 184,294 1,715,830
Ground .. ... e e i i 18,731 451,176 .. ..
Total . . it i e RPN 203,025 2,167,006 213,854 2,011,300
Imports
United States . ... .. ..ottt rnnrnnnn 3,531 198,232 4,043 232,000
West Germany . .........cuueueerevennenns 155 7,025 122 5,000
Total . ... i i e, 3,686 205,257 4,165 237,000
Exports .
United States .........cciuninniennnnnens 162,625 1,314,533 189,775 1,738,000
Trinidad-Tobago . ... ....coviietrrannnnnn 17,606 325,718 9,279 172,000
Venezuela .. ..... ... iiiinerrnaniennnn 4,301 35,711 - -
IR e R 500 12,620 - -
Total . ..o e e e 185,032 1,688,582 199,054 1,910,000
1964 1965
Short Tons Short Tons
Consumption*
Well drilling . ....... .. iiirnennennnnn. 10,220 9,436
Paints . .. ...ttt e e 2,023 1,991
Glass . ... i e e e, 681 860
Rubbergoods . ..........c.iivinrininenn 184 62
Miscellaneous chemicals . ................ 158 146
Miscellaneous . ..........c.coiiinnnnnnn 271 130
Total .. ... ... ... e e " 13,537 12,625

Source: Dominion Bureau of Statistics

* As reported by consumers,
Symbols: .. Not available; P Preliminary; — Nil

TABLE 2

Barite ~ Production, Trade and Consumption, 1957-66

(short tons)

Production?! Imports Exports Con sumption2
1957 228,048 1,831 . 199,785 30,094
1958 195,719 1,382 172,942 24,159
1959 238,967 1,662 221,721 22,408
1960 154,292 2,021 134,972 25,483
1961 191,404 1,889 171,696 18,723
1962 226,600 2,427 230,903 11,249
1963 173,503 3,830 159,892 11,343
1964 169, 149 3,206 156,527 13,537
1965 203,025 3,686 185,032 12,625
1966P 213,854 4,165 199,054 ..

Source: Dominion Bureau of Statistics.

Mine shipments; 2 Apparent consumption to 1958 and reported consumption from 1959.
P Preliminary; .. Not available. .
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TABLE 3

World Production of Barite, 1965-66

1965 1966¢

United States........ 845,656 947,000
West Germany ....... 490,000 500,000
Mexico . ............ 406,405 410,000
USSR .......ivvennn 240,000 .o
Canada............. 203,025 213,854
Italy ............ ... 156,412 160,000
Greece .. ........... 132,000 L.
Morocco ... ... 114,508 115,000
Peru............... 113,711 120,000
Yugoslavia , ........ 112,000 115,000
Other countries . ..... 976,283 v

Total ......... 3,790,000 3,900,000

Source: U,S. Bureau of Mines Preprint, Barite, 1965,
and U.S. Bureau of Mines Commodity Data Summaries,
January, 1967,

€ Estimate; .. Not available.

some screening, to its grinding plant at Leth-
bridge, Alberta. The ground products are used
chiefly in well drilling.

Baroid of Canada, L.td., recovers barite from
tailings of the Giant mine, near Spillimacheen,
and processes it in a grinding plant at Onoway,
Alberta, for use in well drilling.

Baorite

QUEBEC

Industrial Fillers Limited periodically proc-
esses barite in a grinding plant in Montreal.

OTHER OCCURRENCES

Barite occurs at many other places in
Canada and has been mined in a small way from
several deposits. Some noteworthy occurrences
are at Buchans, Newfoundland, east of Lake
Ainslie on Cape Breton Island, in Penhorwood
and Langmuir Townships in northermn Ontario,
on McKellar Island in Lake Superior, and at
Mile 397 on the Alaska Highway in British
Columbia. Recently, deposits of near-white
barite north of Mile 548 were reported. An at-
tempt is being made to develop the deposits
near Lake Ainslie as a source of barite and
fluorite.

USES AND SPECIFICATIONS

Barite, natural barium sulphate (BaSO,), is
used mainly because of its physical properties —
its specific gravity of 4.5, its chemical inertness
under normal conditions and, from some sources,
its whiteness. Barite is also used to a small
extent as the main source of the element barium
in the production of barium chemicals.

TABLE 4

Barium Compounds — Imports and Consumption

1964 1965
Short Tons $ Short Tons $
Imports
Lithopone (70% BaSO,) .....cvvvveinenn. 574 79,520 218 31,000
Barium carbonate ,..... ettt 6,410 561,268 3,623 321,000
1963 1964
Pounds $ Pounds $
Consumption of some barium compounds in the
production of chemical and chemical products
Barium carbonate ...... e, 1,369,742 67,000 1,423,534 70,000
Barium chloride .........ccvviiiininnnnns. 680,226 45,000 711,867 48,000
Barium nitrate ......c00 0ttt ieiiiiiiienne 89,243 12,000 . ..
Blanc fixe ........ Ceeceeiei e 664,365 45,000
Lithopone ..... [P e r et 611,096 64,478

Source: Dominion Bureau of Statistics
.. Not available
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The dominant use for barite is as a weight-
ing agent in drilling muds. Its relatively high
specific gravity assists in controlling abnormal
fluid pressure in the well. Its relatively low
cost makes it the most commonly used material
for this purpose. Principal specifications are
usually a minimum specific gravity of 4.25
(that is, no more than about 6 per cent impuri-
ties) and a particle size of at least 90 per cent
minus 325 mesh.

The second most important use of barite is
as a filler, mainly in paints but also in the

manufacture of rubber and various other products.
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It should have a maximum particle size of 200
mesh, should contain at least 94 per cent BaSO,
and, except in some rubber products, should
have a high light reflectance.

The other main use is in the manufacture
of glass, wherein it acts as a flux and improves
the workability of the melt, and provides added
lustre. Specifications normally require a mini-
mum of 98 per cent BaSO,, less than 0.15 per
cent iron (in terms of ferric oxide, Fe,O;) and
a particle size of essentially minus 20 plus
200 mesh.




A minor use for barite is as a heavy ag-
gregate in concrete for nuclear shielding and for
pipeline construction.

The barium chemicals industry is virtually
nonexistent in Canada. The more common barium
compounds manufactured throughout the world
and some of their applications are: precipitated
barium sulphate, or blanc fixe, as an extender
and pigment in paints and as a filler in paper;
lithopone, a mixture of barium and zinc sulphate,
as a white pigment in paints; barium chleride,
for case hardening of steel; and barium carbon-
ate, for the reduction of scumming on brick and
other ceramics and in the manufacture of optical
glass and electronic tubes. Barium oxide,
hydrate, titanate, chlorate, nitrate, sulphide,
ferrite and phosphate are also manufactured.
Several of the ,barite compounds are used as a
source of barium metal. The titanate is
portant in electronics because of its high
dielectric constant and its piezoelectric and
ferroelectric properties. Specifications vary for
barite for the manufacture of chemicals, but
lump barite with a minimum of 94 per cent BaSO,

im-

Barite

and a maximum of 1 or 2 per cent Fe0O; is
usually required.

PRICES

According to E & M] Metal and Mineral
Markets of December 26, 1966, available barite
prices in the United States were:

Chemical grade

Hand-picked lump, 95% BaSO,, 1% Fe $18.50

Flotation or magnetic concentrate
96-97%% BaSO,, 0.3-0.7% Fe (in 100-1b
bags, $3 extra) $19-23.50

Wet ground, 99%% BaSOQ,4, minus 325 mesh, in
50-1b bags $45-49

Drilling mud grade, 83-93% BaSO,, 3-12% Fe,

specific gravity 4.2 to 4.3

Crude, in bulk $12-16

Ground $23-26

Imported, in bulk, c.i.f. Gulf ports $10-14
from Canada, long tons, in bulk, crude,
f.o.b. shipping point $11
ground, short tons, in 100-1b bags,
f.o.b. shipping point $16.50.

TARIFFS

Some tariffs in effect at the time of writing were:

Canada
Crude or ground
For drilling-mud use
United States

Barite
Crude $2.55 per long ton
Ground 6.50 per long ton
Witherite
Crude free
Ground 12.5% ad val.

96411—6

Mo st
British Favoured
Preferentjal Nation General
free 20% 25%
free free free
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Bentonite

J. E. REEVES*

The consumption of bentonite in Canada contin-
ues to grow at an impressive rate, principally
because of the growth in the practice of pellet-
izing iron mineral concentrates. About 15
pounds of swelling bentonite is used in every
long ton of pellets to ensure their strength. In
1966, 128,135 short tons of bentonite were
used in iron mineral pellets, almost one third
more than in 1965 and nearly twice as much
as in 1964. The amount used in this way
is bound to increase significantly during the
next few years, despite the possibility of a more
acceptable and similarly effective material
being found to substitute wholly or partly for
bentonite. Capacity for the production of pellets
in Canada during 1966 was 15.58 million long
tons. This will increase to about 26 million
long tons by 1970 (probably requiring at least
195,000 short tons of bentonite) and to an es-
timated 40 million long tons by 1975. All the
bentonite currently used in pelletizing is im-
ported from Wyoming.

PRODUCTION AND TRADE

Three companies mine and process benton-
ite in Canada, but total production statistics
are not available for publication.

* Mineral Processing Division, Mines Branch.

96411—6}

In Alberta, Magnet Cove Barium Corporation
Ltd. swelling bentonite from the
Edmonton formation, of Upper Cretaceous age,
a few miles south of Rosalind. Baroid of
Canada, Ltd., mines a similar bentonite from
the same formation, to the northwest of Onoway.
Both companies dry, pulverize and size the
bentonite, for use mainly in drilling muds.

recovers

In Manitoba, Pembina Mountain Clays Ltd.
mines nonswelling bentonite from the Upper
Cretaceous Vermilion River formation, north-
west of Morden. Some is dried and pulverized in
a plant at Morden; some is shipped to the com-
pany’s Winnipeg plant for activation before
being sold as a bleaching clay.

Canada relies heavily on imported benton-
ite, including all its requirements for pellet-
izing iron mineral concentrates. Imports from
the United States, principally Wyoming, contin-
ued to increase in 1966. Nearly one half was
imported in the crude state and processed by
Carol Pellet Company at Labrador City, Labra-
dor, and Arnaud Pellets at Pointe Noire, Que-
bec, for use in iron mineral pellets. Small but
increased quantities of higher-priced fuller’s
earth and much more expensive activated clays
were also imported, mainly from the United
States. Small quantities of activated bentonite

are exported periodically to the United States.
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TABLE 1

Bentonite — Trade and Consumption

1965 1966
Short Tons $ Short Tons $
Imports
Bentonite
United States cveueseevrnesnnanans 181,881 1,579,820 192,211 1,789,000
Other countries ..... PRI seevne 281 7,288 — —
Total seneevosnneencoanas 182,162 1,587,108 192,211 1,789,000
Activated clays and earths
United States v.veveveenons ceeaees 3,060 500,325 4,127 575,000
FranCe...ieeessescescnnnes 66 22,309 54 17,000
West Germany.voeeeeeceensens PP 22 3,203 25 5,000
Total cieveveineneensennnonnnns 3,148 525,837 4,206 597,000
Fuller’s earth
United States vo.vveuens Ceeaaas 6,831 195,459 7,621 220,000
Other countries .....v0u. 29 2,162 — -
Total oo ... Chseereeeraaas e 6,860 197,621 7,621 220,000
Compounds and conditioners
for use in drilling mud!
United States voveeseennnen vesenns 8,054 720,530 8,103 902,000
1964 1965 1966
(Short Tons)
Consumption?2 (available data)
Pelletizing e vueseuen. creraaan [N 67,225 95,108 128,135
Well drilling e vveeevovossecsnonsns 37,3097 36,174 .
Iron and steel foundries covvennesns 24,088 37,387 .o
Petroleum refining..veeeceeeenans . 1,343 1,520 .o
Ceramic products and refractories .. 507 626 .o
Paper...... teesaasese cesenaas 415 352 .o
Otheruses3 ..iveieeeness Ceeeenas 3,738 5,369 ..
Total tivuvnenoeceneoncanasnes 134,625T 176,536 .o

Source: Dominion Bureau of Statistics.

1Includes some bentonite not otherwise accounted for; 2 Includes fuller’s earth but not bentonite used in

construction,;

Includes chemicals, soaps and detergents, asbestos products, gypsum products, paint,

rubber products, explosives, pelletizing of zinc concentrates and other miscellaneous uses.

TRevised; — Nil; .. Not available.

CANADIAN OCCURRENCES

Bentonite deposits,
thick and extensive, occur in formations of
Cretaceous and Tertiary age in western Canada.
In Alberta, the relatively high incidence of the
swelling variety has made the deposits of more
Better
occur in the Edmonton formation near Rosalind,
Onoway, Camrose and Drumheller, and in the

some of which are

interest.

types of swelling bentonite
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Bearpaw formation near Dorothy and Irvine —
both of Upper Cretaceous age.

In Manitoba, nonswelling bentonite occurs
in the Vermilion River formation, and swelling
and semiswelling varieties in the Riding Moun-
tain formation, also of Upper Cretaceous age.
Both horizons outcrop at intervals in the
Morden-Miami area and for some distance tothe
northwest.




Bentonite

TABLE 2

Bentonite — Imports and Consumption, 1957-66

Imports Consumption
Fuller’'s Earth Bentonite®
Short Tons $ (Short Tons)
1957 .. 1,536,5122 1,654 26,105
1958 . 980,5852 1,595 23,429
1959 .. 1,082,5932 1,369 60,258
1960 . 1,590,4413 .. 64,871
1961 .. 1,528,1703 .. 63,268
1962 . 1,524,0803 .. 57,237
1963 .. 2,005,3373 .. 93,512
1964 123,5334 1,659,0764 .. 134,625
1965 192,1704 2,310,5664 .. 176,536
1966 204,0384 2,606,0004 .. ..

Source: Dominion Bureau of Statistics.

1 Larger survey coverage commencing 1959; includes fuller’s earth.

2 Activated clays and clay catalysts. 3

Also includes fuller’s earth and clay for use in well drilling.

4 Bentonite, activated clays and earths, and fuller’s earth, but not the bentonite included in materials for use

in drilling mud.
.. Not available.

In Saskatchewan, semiswelling bentonite
occurs in the Tertiary Ravenscrag formation in
the south-central part of the province, and in
the Battle formation in the southwest and in
the Vermilion River formation in the east, both
Upper Cretaceous. Much of the bentonite in
British Columbia is of Tertiary age and is found
near Princeton, Merritt, Kamloops and Clinton.

TECHNOLOGY

Bentonite is the name commonly applied to
a clay composed essentially of minerals of the
montmorillonite group. Although the terms are
only relative, bentonite is usually classified
roughly as swelling or nonswelling.

Bentonite’s usefulness is based on several
unusual properties. It has a high capacity for
ion exchange and a very high surface area.
Montmorillonite  minerals normally contain
sodium and calcium in their structure, as ex-
changeable cations. When sodium predominates,
bentonite forms a gel in water and more readily
swells, Because of its high surface area, ben-
tonite has the akility to adsorb certain sub-
stances. Treatment with sulphuric acid (acti-
vation) greatly improves its adsorptive property.

Bentonite is a very soft rock and is mined
with comparative ease in surface pits. Except
for processing mainly
drying, pulverizing and classifying.

activation, involves

Fuller’s earth is an industrial term that
refers to use rather than mineral composition,
but it is commonly composed at least partly of
montmorillonite minerals.

USES

Bentonite is used in many different ways
but usually as only a small proportion of the
final product.

Select swelling bentonite has thus far
proven to be the most effective binder in the
pelletizing of iron mineral concentrates, al-
though the reason is open to some question.
Only about three quarters of one per cent is
required to provide the pellet with sufficient
strength to withstand handling during the dry-
ing and firing stages, prior to being shipped to
the steel industry.

Swelling bentonite is important to the well
drilling industry. A mud consisting of 8 to 10
per cent bentonite in water is used principally
to try to prevent the loss of drilling fluid into
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permeable zones, by coating the drill-hole wall,
It also acts as a lubricant and keeps the drill
cuttings in suspension. The bentonite should
provide a high yield of mud having an apparent
viscosity of 15 centipoises.

Swelling bentonite serves as a binder in
moulding sands used by iron and steelfoundries
and in the pelletizing of zinc concentrate and
stock feeds. It is used to plasticize abrasive
and ceramic raw mixes; as a filler in paper,
rubber, pesticides, cosmetics, medicinal prod-
ucts, soaps and cleansers; in the grouting of
subsurface water-bearing zones; and in sealing
such structures as dams and reservoirs, Benton-
ite slurry is effective in fighting forest fires
and in retaining walls of excavations prior to
the placement of concrete or other structural
materials.

Some nonswelling bentonite is used in
pelletizing stock feed, as a carrier for pesti-
cides, as a binder in some low-temperature
foundries, and a cleansing powder for certain

pets.

Activated bentonite is used in decolour-
izing vegetable and mineral oils, animal fats,
waxes, beverages and syrups. It is also used
as a catalyst in the refining of fluid hydro-
carbons.

PRICES

The price of US bentonite, as quoted in
0Qil, Paint and Drug Reporter of December 26,
1966, for a minus 200 mesh product, in bags
and car lots, f.o.b. mine, was $14 a short ton.

TARIFFS

Tariffs in effect at the time of writing included:

Canada
Clays, not manufactured further than ground...
Activated clays
For refining 0ils ..veenvenvacccncsennanss
Not for refining oils ..vveeeeecvvecennsnne

United States

Bentonite, per long ton — 81 1/4¢

Clays, artificially activated — 1/10¢ a pound plus

12 1/2% ad val.
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Bismuth

J.G. GEORGE*

Bismuth is obtained in Canada as a byproduct
in the processing of certain lead-zinc, molyb-
denum and copper ores. Cominco Ltd. recovers
refined bismuth from the treatment of lead-zinc
ores at Trail, B.C. The processing of molyb~
denum ores in the Val d’Or district of western
Quebec and copper ores by Gaspé Copper Mines,
Limited, near Gaspé in eastern Quebec resulted
in byproduct recovery of impure bismuth metal.
Kam-Kotia Mines Limited (Refinery Division)
intermittently recovers small amounts of bis-
muth in a base bullion produced during the
treatment of silver-cobalt ores and concentrates
from the Cobalt-Gowganda area of northern
Qntario. The refinery, at Cobalt, Ont., was for-
merly operated by Cobalt Refinery Limited,

Based on preliminary figures, bismuth
production totalled 574,872 pounds in 1966, an
increase of 34 per cent from 1965. Quebec
accounted for 82 per cent of production, with
the remainder coming from British Columbia.

In 1965, world production of bismuth,
according to an estimate prepared by the
United States Bureau of Mines, was 9.3
million pounds. Peru was again the leading
producer with output of 1.7 million pounds,
mainly from Cerro de Pasco Corparation. Other
substantial producers in declining order of out-
put were Japan, Mexico, South Korea, Commu-
nist China and Bolivia. The United States does
not publish its production statistics.

Demand for bismuth increased again in
1966, mainly because of increased use for phar-

*Mineral Resources Division.

maceuticals and chemical compounds. An impor-
tant outlet for bismuth as a catalyst in the pro-
duction of acrylic fibers suffered a setback
because of the development of another catalyst
using spent uranium and no bismuth. It is not
yet known to what extent the future demand for
bismuth as a catalyst will be affected by the

new  substitute. The United States is the
world’s largest consumer of bismuth and a
substantial part of its requirements is im-

ported from Peru, Mexico and Canada. In June
1965 the price of bismuth in the United States
reached an all-time high of $4 a pound at which
it remained until the end of December 1966.

DOMESTIC SOURCES
British Columbia

Cominco Ltd. was the only producer of bis-
muth metal in British Columbia, deriving most
of its output from lead concentrate produced
at its Sullivan lead-zinc mine at Kimberley.
Other sources included lead concentrates from
other company mines and from custom shippers.
Lead bullion produced from the smelting of

these concentrates contains about 0.05 per cent
bismuth, Bismuthis recovered as 99,99+ per cent

pure metal from the treatment of residues result-
ing from the electrolytic refining of the lead
bullion. For use in research and in the elec-
tronics industry this bismuth is further treated
to give it a purity of up to 99.9999 per cent.
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TABLE 1

Bismuth -~ Production and Consumption, 1965-66

1965 L 1966P
Pounds $ Pounds $
Production, All Forms*
Quebec 280.246 738,966 470,753 2,053,012
British Columbia 144,630 446,906 104,119 416,476
Ontario 3,883 9,600 - -
Total 428,759 1,195,472 574,872 2,469,488
Consumption, Refined Metal
Fusible alloys and solders 23,787 29,241
Other uses** 24,492 27,187
Total 48,279 56,428

Source: Dominion Bureau of Statistics.

*Refined metal from Canadian ores plus bismuth content of bullion and concentrates exported. **Includes metal

used in manufacture of pharmaceuticals and fine chemicals, other alloys and malleable iron.

P Preliminary; — Nil; ., Not available.
Quebec

During its fiscalyear ended September 30, 1966,
Molybdenite Corporation of Canada Limited
milled 236,096 tons of ore and recovered
135,746 pounds of bismuth in impure metal
ingots from its operations at Lacorne, 23 miles
northwest of Val d’Or. Three principal steps
are involved in the process. A bulk concen-
irate containing about 8 per centbismuth is pro-
duced by flotation. By leaching this concen-
trate with hydrochloric acid the bismuth is
separated as bismuth oxychloride which is then
smelted is electric-arc furnaces. The resulting

bullion in cast into ingots containing about

in the Lake Preissac area about 5 miles north
of Cadillac; the company produces metallic
bismuth of about 95 per cent purity.

Gaspé Copper Mines, Limited, recovered
36,913 pounds of byproduct bismuth in impure
metal ingots in 1966 from the treatment of
flue dust derived from copper-smelting opera-
tions at Murdochville.

TABLE 2

Bismuth — Production, Exports and
Consumption, 1957—-66

(pounds)
96 per cent bismuth, minor amounts of lead
and silver and traces of copper, iron and anti-
Production }:‘,xports2 Consumption®
mony. (all forms)! P
Production of bismuth was considerably
higher at the molybdenum-bismuth property of 1957 319,941 143,000 55,000
. . . 1958 412,792 352,000 39,800
Anglo-American Molybdenite Mining Corpora- 1959 334,736 300,000 39,700
tion which, in 1966, completed its first full 1960 423,827 286,000 44,700
year of operations. Mill capacity was increased 1961 478,118 389,500 42,600
from 1,000 to 1,200 tons of ore a day. About 1962 425,102 382,182 37,200
R 1963 359,125 399,772 47,800
404,000 tons of ore were treated in 1966 1964 399,958 300,073 53,700
compared with 179,000 tons the previous year 1965 428,759 .. 48,300
when bismuth output was 38,622 pounds. The 1966P 574,872 .. 56,400

mine and plant are 3 miles north of Cadillac.
Preissac Molybdenite Mines Limited, in which
Molybdenite Corporation of Canada Limited
holds a substantial interest, also had con-
siderably higher bismuth output as a result of
its first full-year’s operation. The property is

72

Source: Dominion Bureau of Statistics.

!Refined metal from Canadian ores plus bismuth con-
tent of bullion and concentrates exported. 2For 1957 -
refined metal; 1958 and subsequent years — refined
and semi-refined metal, 3Refined metal reported by
consumers. P Preliminary; .. Not available.



TABLE 3

Estimated World Production of Bismuth, 1965

(pounds)

Peru 1,715,000
Japan (metal) 1,115,611
Mexico 1,100,000
South Korea (in ore) 1,100,000
Communist China (in ore) 660,000
Bolivia 582,000
Canada 428,759
Yugoslavia (metal) 196,000
Other countries 2,418,630%*

Total 9,316,000

Source: US Bureau of Mines Minerals Yearbook, 1965,
and for Canada, Dominion Bureau of Statistics.
*Includes US production, not available for publica-
tion.

USES

A major use of bismuth is in pharmaceuticals,
cosmetics, and industrial and laboratory chemi-
cals, including catalytic compounds. Another
important outlet for the metal is in fusible or
low-melting-point alloys for fire-protection
devices, electrical fuses and solders. Many of
these alloys contain 50 per cent or more bis-
muth with the chief additive metals being
cadmium, lead and tin. Type metal contains
bismuth because the latter expands on solidi-
fication and imparts expansion to its alloys.
Bismuth is also used as an additive to improve
the machinability of aluminum alloys, malle-
able irons and steel forgings, and for holding
lenses and positioning parts in aerospace work.
The US Atomic Energy Commission uses
bismuth in many nuclear research applications
because of the metal's low thermal neutron
absorption rate.

Bismuth

TABLE 4

United States Consumption of Bismuth,
by Principal Uses

(pounds)
1965 1966P

Fusible alloys 783,283 938,035
Other alloys 573,844 546,780
Pharmaceuticals* 1,523,904 1,684,096
Experimental uses 15,275 6,000¢e
Other uses 35,367 25,111

Total 2,931,673 3,200,022

Source: US Bureau of Mines, Mineral Industry Sur

veys, Bismuth Metal in the fourth quarter of 1966.

*Includes industrial and laboratory chemicals.
Preliminary; e Estimate.

PRICES AND TARIFFS

Canadian and United States prices of bismuth
did not change during 1966. The Canadian price,
quoted by Cominco Ltd., for bars 99.99+ per
cent pure was $4.25 a pound in lots of one ton
or more and $4.50 a pound in lots of less than
one ton. The United States price, as published
by E & MJ] Metal and Mineral Markets and
expressed in United States currency, was $4.00
a pound in ton lots, delivered.

Tariffs on bismuth in 1966 were:
Canada
Bismuth metal enters Canada duty free.
United States

Bismuth metal, unwrought
Alloys of bismuth
Containing not less than

30% by weight of lead.

1.875% ad val.

1.0625¢ per lb,
on lead content

Other ...vvivrvnnernnn 18% ad val.
Bismuth metal, wrought.. 18% ad val.
Bismuth compounds ..... 28% ad val.
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Cadmium

D.B. FRASER*

Cadmium occurs mainly as a sulphide closely
associated with sphalerite, the zinc sulphide.
While most zinc ores contain some cadmium
the amount is often so small as not to be re-
coverable. Canadian zinc concentrates vary
in content from a negligible amount up to 0.75
per cent, or 15 pounds per ton of zinc con-
centrate.

Output in 1966, expressed as refined metal
produced from domestic ores and concentrates
plus the recoverable content of cadmium in
exported ores and concentrates, was an esti-
mated 2 million pounds.

Cadmium is recovered as a byproduct in
3 electrolytic =zinc plants operated by the
following companies: Canadian Electrolytic
Zinc Limited, at Valleyfield, Quebec; Cominco
Ltd.,, at Trail, British Columbia and Hudson
Bay Mining and Smelting Co., Limited, at Flin
Flon, Manitoba, Total output of refined cadmium
in 1966 was 1,705,344 pounds.

World cadmium production, which in 1966
was approximately 28 million pounds, is derived
largely from countries with large zinc smelting
capacity., The United States is the leading

*Mineral Resources Division.

producer with an output of about 10 million
pounds annually, The second and third pro-
ducers are the USSR with about 4 million pounds

annually, and Japan, with 2.7 million pounds.
Canada ranks fourth with 2 milion pounds
annually, Other major producers in order of

output are Australia, the Republic of the Congo,
Poland, France and Belgium.

Consumption in Britain and the United
States, where most Canadian cadmium is sold,
was significantly greater in 1966 than in 1965,
rising by 9 per cent and 25 per cent respective-

ly. Canadian exports to these countries were
correspondingly higher. The United States
government, to satisfy increasing demand,

released 638,900 pounds of cadmium during
1966 from its surplus stocks, practically all
of it in November and December. The govern-
ment-held inventory at the end of the yearwas
14.8 million pounds of which 5.1 million pounds
was specified as the minimum strategic require-
ment. On December 30, 1966, the United States
government announced that its cadmium disposal
program would be extended into 1967 and would
make available 600,000 pounds for sale each
quarter, all restricted to domestic consumption.
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TABLE 1
Cadmium — Production, Exports and Consumption, 1965—66

1965 19667
Pounds $ Pounds $
Production
All forms?!
British Columbia . ..................... 486,419 1,352,245 804,405 1,930,572
Quebec ... ..t e e e 346,649 963,684 304,421 730,610
Ontario . ... vt i ieetmeee e nnennnas 209,724 583,033 220,112 528,269
Northwest Territories ... ............... 185,840 516,635 200,000 480,000
Manitoba.........ooveeneennnennnnns 213,639 593,916 193,818 465,163
Saskatchewan ........................ 133,078 369,957 138,755 333,012
Yukon ..... e e ettt 138,918 386,192 105,824 253,978
New Brunswick ............ ... oot 41,658 115,809 38,902 93,365
Total ..., .t i © 1,755,925 4,881,471 2,006,237 4,814,969
Refined? 947,755 1,705,344
Exports
Cadmium metal
Britain ........ .. i i i i i e 839,237 2,319,932 1,192,205 2,769,000
United States . .......ccoiviinernanann. 442,870 1,125,993 765,125 1,729,000
3 T - 48,655 110,616 51,912 106,000
Other countries .......c.cvveeececaanss 33,883 97,090 3,081 7,000
Total cviirinreennierieeoancnannns 1,364,645 3,653,631 2,012,323 4,611,000
Consumption (cadmium
metal)®
PLAtANE v e veteeeeeeeee i neeans 135,595 134,437
SOIders «vvviiiie it i e 19,618 14,429
Other products* . ... .........ccvrvuvennn 16,345 21,739
Total. . ..ottt it i i 171,558 170,605

Source: Dominion Bureau of Statistics.

1Production of refined cadmium from domestic ores plus cadmium content of ores and concentrates exported.
2Includes metal derived from foreign lead and zinc ores, 3 As reported by consumers. 4Mainly chemicals, pigments
and alloys other than solder.

P Preliminary; .. Not available

TABLE 2
Cadmium — Production, Exports and Consumption, 1957—66
(pounds)
Production Exports
Consumption®
All Forms* Refined? Cadmijum Metal

1957 oo i 2,368,130 2,018,000 1,941,680 177,000
1958 . ... ii i 1,756,050 1,634,000 1,263,617 170,000
1959. ... ntn. 2,160,363 2,528,000 1,979,638 226,000
1960............... 2,357,497 2,238,000 2,056,333 190,000
1961 ......00iuvenn 1,357,874 2,234,000 1,901,962 171,000
1962 .....000ivinven 2,604,973 2,435,000 2,340,289 232,000
1963 ...... .. ia. 2,475,485 2,354,000 1,939,110 209,000
1964 ... ... viiinn 2,772,984 2,220,000 1,623,679 178,000
1965 . ... .. ii vt 1,755,925 948,000 1,364,645 172,000
1966P. .. ......cv.e 2,006,237 1,705,000 2,012,323 171,000

Source: Dominion Bureau of Statistics.

1production of refined cadmium from domestic ores plus cadmium content of ores and concentrates exported.
2Refined cadmium from all sources including that obtained from imported lead and zinc concentrates. 3Reported
by consumer.

P Preliminary;
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TABLE 3

World Production of Cadmium Metal
(thousand pounds)

1965 1966¢

United States .......0.. 9,671 10,500
USSR ..t iviiinnnnn.. 4,189 s
Japan ............ ..., 2,678 2,600
Canada ............... 1,756 2,006
Australia ............. 1,197 1,200
Republic of the Congo .. 1,038 1,100
Other countries ........ 5,971 e

Total ............ 26,500 28,000

Source: United States Bureau of Mines Mineral Trade
Notes, July 1966 and United States Bureau of
Mines Commodity Data Summaries, January
1967.

e Estimate; ,. Not available.

DOMESTIC PRODUCTION

BRITISH COLUMBIA

Zinc-lead mines of British Columbia were
again the main source of cadmium, the largest
producer being Cominco Ltd. Other producers
were Aetna Investment Corporation Limited,
The Anaconda Company (Canada) Ltd., Canadian
Exploration, Limited, Mastodon-Highland Bell
Mines Limited, and Reeves MacDonald Mines
Limited. Output of refined cadmium at Trail,

from the processing of lead-zinc ores and
concentrates from all sources, totalled 787
tons, compared with 359 tons during 1965

when extensive plant revisions were in prog-
ress.

YUKON TERRITORY

United Keno Hill Mines Limited recovered
cadmium in concentrates produced from silver-
lead-zinc ores at its 500-ton-a-day concentrator

Cadmium

at Elsa, 200 miles north of Whitehorse. Ore
production was at a reduced rate during the
fourth quarter of the year,

NORTHWEST TERRITORIES

Pine Point Mines Limited operated a
5,000-ton-a-day concentrator on the south shore
of Great Slave Lake and, in addition, shipped
high-grade crude ore to British Columbia and
Idaho for treatment.

SASKATCHEWAN AND MANITOBA

Cadmium was recovered from copper-zinc
ores by Hudson Bay Mining and Smelting Co.,
Limited, which operated 2 mines at Flin Flon
and two at Snow Lake, as well as copper and
zinc smelting plants at Flin Flon. Production
of refined cadmium from all sources totalled
352,405 pounds.

EASTERN CANADA

Cadmium-bearing zinc concentrates were
produced in Quebec, Ontario and New Brunswick.
Byproduct cadmium was recovered by Canadian
Electrolytic Zinc Limited, Valleyfield, Quebec,
from the treatment of zinc concentrates from
mines at Matagami and Noranda-Rouyn in Quebec
and Manitouwadge in Ontario. Facilities for the
production of refined cadmium were completed
dyring the first quarter of 1966.

Of the cadmium exported from eastern
Canada in =zinc concentrates, the cadmium
content was reported only when it was paid

for,
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USES Cadmium-plated articles are widely used
i X ) in arts and accessories for automobiles
Cadmium is used chiefly for plating steel P . . . ’
4t 1 ¢ ? lati household appliances, electrical equipment
and, to a lesser extent, for plating copper _ . .i.craft.

alloy products. Zinc and cadmium anticorrosive
coatings on less active metals protect the
metals electrochemically as well as by physical
enclosure. Other metals that are commonly
used as protective coatings must be applied
in greater thicknesses to give the same pro-
tection. Cadmium is preferred to zinc as a
coating because it can be deposited more
uniformly especially in recesses of intricately
shaped parts, is more ductile, is slightly more
resistant to atmospheric corrosion and can be
electrodeposited with less electric current per
unit of area covered. It compares unfavourably
with zinc because of its much greater cost,
which makes cadmium vulnerable to substitution.
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The second-largest use is in the manufac-
facture of pigments. Cadmium sulphides give
yellow to orange colours while cadmium sul-
phoselenides give pink to red and maroon.
Cadmium  pigments are valued for their
clarity and brilliance and for their chemical
stability. They are widely employed in the
production of paints, ceramics and glass, and
are being increasingly used in plastics, Cadmium
phosphors are used in television tubes.

Cadmium is also used in making solders,
particularly of the cadmium-silver type. Fusible



alloys with low melting point, of the cadmium-
tin-lead-bismuth type have long been used in
automatic sprinkler systems, fire-detection
apparatus and valve seats for high-pressure
gas containers, Owing to its high strength,
high conductivity, ductility and resistance
to low-cadmium copper (about 1 per
cent) is used in the manufacture of trolley and
telephone wires, Cadmium is also used in
devices to control the fissionable elements in
atomic reactors, Cadmium, because it has a
hardening effect when small amounts are added
to silver, is used in the manufacture of sterling
silverware.

wear,

Production of nickel- and silver-cadmium
storage batteries is an important outlet for
cadmium. These batteries have a longer life
than the standard lead-acid battery, are smaller
and are superior during low-temperature opera-
tion. Because of these characteristics, they are

Cadmium

being used in airplanes, earth satellites,
missiles and ground equipment for polar regions
as well as in small portable items such as
battery-operated shavers, toothbrushes, drills
and handsaws.

PRICES AND TARIFFS

The Canadian price of cadmium in sticks,
bars or balls, 99.98 + per cent pure, was $2.60
a pound for lots of 5,000 pounds or more until
early in December, when it was increased to
$2.75 a pound.

The United States price as quoted in
E & MJ] Metal and Mineral Markets was $2.40
a pound for one ton lots until November 22,
when the price was increased to $2.55 a pound.

Tariffs in Canada and the United States
during 1966 were as follows:

Canada

Cadmium in metal, lumps, powder, ingots,
blocks, etc.*

Cadmium, in rod, shot, or processed form

*If ruled as a class or kind made in Canada, this item would come

carry duties as follows:

British Preferential..
Most Favoured Nation
General

United States

Cadmium in ores and concentrates
Cadmium metal, unwrought
Cadmium metal, wrought

Cadmium alloys

Cadmium flue dust

British Most Favoured
Preferential Nation General
A % T
free 15 25
15 20 25

under tariff class 71100-1 and

.................... 15%
.................... 20%
.................... 25%
free

3.75¢ per lb,

18% ad val.

18% ad val.

free
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Calcium

W.H. JACKSON*

The Canadian producer,
Limited, is the main commercial source of
calcium metal. The other sources are Société
Métallurgique du Planet in France and Nelco
Metals Inc., Div. of Charles Pfizer Company,
in the United States. All use thermal reduction
methods and capacity is adequate to meet the
current and future needs of industry. World
demand is in the order of 500 tons.

Dominion Magnesium

DOMESTIC INDUSTRY

Dominion Magnesium Limited produces
three grades of calcium at the Haley smelter in
Ontario in addition to its main product, magne-
sjum, which is coyered in another review in
this series. To produce the Commercial grade,
purchased high-purity powdered lime (CaO) of
200 mesh and commercial-purity aluminum of 20

mesh are briquetted and then charged into
horizontal retorts made of chrome-nickel-iron
alloy. Under vacuum and at temperatures of

about 1,170°C, the aluminum reduces the lime,
The water-cooled head sections of the retorts
project through the furnace wall and calcium

vapour condenses as crystalline rings in a
temperature range of 680 to 740°C. Higher
purities are obtained by subsequent refining
operations.

The Commercial grade contains 98 to 99
per cent calcium, 0.5 to 1.5 per centmagnesium,

*Mineral Resources Division.

1 per cent maximum nitrogen and 0.35 per cent
aluminum maximum. High purity calcium contains
99.5 per cent calcium plus magnesium with 0.5
as maximum for magnesium. It is low in major
impurities, the maximum being 0.004 per cent
manganese, iron 0.005 per cent, nitrogen 0.025
per cent, and aluminum 0.010 per cent. Such
elements as nickel, lithium, boron, sodium and
cadmium
Chemical is nominally 99.9
per cent pure. Minor impurities are similar to
those in the High Purity grade.

are extremely minor impurities. The
Standards grade

Calcium shipments in 1966 were 248,830
pounds compared with 157,875 pounds in 1965
with most of it being exported as Canadian
demand is about 10 tons a year. Production of
minor metals at Haley in 1966 was: thorium
(1,275 1b), mainly for magnesium alloys; titanium
(9,120 1b) for nickel alloys and in powder form
for fuses; zirconium-magnesium master alloy
(6,670 1b); barium (228 1b), a getter in vacuum
tubes; and strontium (125 1b) for laboratory use.

USES

Calcium can be safely handled in air but,
since it is reactive and has low strength, it has
not been possible to develop structural uses.
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TABLE 1

Canadian Calcium Production and Exports, 1965-66

Production (metal)*

Exports (metal)
United States
Belgium and Luxembourg

Japan
Britain

Total . ... ... . . . e

West Germany ... ... ......................

1965 1966P

Pounds $ Pounds $
159,434 152,848 268,000 254,600
75,700 52,404 165,500 153,000
44,000 28,450 44,200 31,000
15,400 15,060 20,000 24,000
1,900 2,073 7,000 7,000
10,700 18,157 5,700 10,000
600 980 400 2,000
148,300 117,124 242,800 227,000

Source: Dominion Bureau of Statistics.

*Smelter use and shipments; P Preliminary.

TABLE 2

Canadian Calcium Production and Exports,

1957-66
Production* Exports
{pounds) (pounds)
1957 .. ... ... .. 221,225 60,500
1958 ... ... 25,227 63,700¢
1959 .. ... ... ... 67,429 65,100
1960 . .............. 134,801 74,800¢
1961 . ............... 99,355 110,700
1962 ... ... ... . 123,511 124,100
1963 . ... . ... ... .. 98,673 92,100
1964 . ............... 138,357 130,800
1965 .. ... ... ... 159,434 148,300
1966P ... ... 268,000 242,800

Source: Dominion Bureau of Statistics.

* Production from 1956 to 1960 inclusive; shipments

from 196 1.

P Preliminary; € Estimated.

Canada

Calcium metal, pure, in lumps, ingot, powder* .. ..
or calcium metal in rods,

Calcium metal alloys,
sheet or any semiprocessed form
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Commercial grade calcium is in demand for
the production of calcium hydride, a portable
source of hydrogen gas, and for debismuthizing
lead, for sulphur removal in maraging and other
high quality steels, and for selenium recovery.
High Purity calcium is mainly a reducing agent
in the production of uranium and thorium. Small
quantities of the Chemical Standards grade are
used for experimental or pilot plant work where
pure metal is needed for chemicals and isotope
separation.

PRICES

The Canadian price in 1966 quoted by
Dominion Magnesium Ltd., f.o.b. Haley, Ontario
was 85 cents a pound for the Commercial grade
up to $3.50 a pound for the Chemical Standards
grade.

TARIFFS
Most
British Favoured
Preferential Nation General
(70) (%) (7e)
free 15 25
15 20 25




Calcium

TARIFFS (Cont’d)

United States
Calcium metal, unwrought — 15%
Calcium metal, wrought ~ 18%

*Must be ruled to be of a class or kind not produced in Canada, otherwise the tariff governing semiprocessed

forms applies.
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Cement

N.G. ZOLDNERS*

Construction in Canada reached another all-time
record with $11.2 billion in total construction,
an increase of 13.5 per cent over the 1965 value
of $9.9 billion.

Continuing growth in construction is stim-
ulating the production of building materials,
Cement production in 1966 reached another
peak amounting close to 9 million short tons**,
a 6.5 per cent increase over the 1965 produc-
tion. Cement is ranking eighth in importance
compared with the production values of other
Canadian leading minerals.

Two new plants in Quebec and the addition
of a second kiln in the existing cement plant in
New Brunswick added about 6.5 million barrels
to Canada’s annual rated capacity, increasing
it by about 10 per cent over that of 1965 to 73.5
million barrels.

Although the total cement production in
terms of shipment volume has increased, the
operating ratio of the cement industry in 1966
has dropped to an estimated 70 per cent of the

*Mineral Processing Division, Mines Branch,

**]1 short ton = 2,000 1lb; 1 barrel

= 4 bags = 350 1b; 1 USA barrel

year-round total plant capacity as compared
with 72 per cent for 1965,

Major expansions of two cement plants in
British Columbia will increase Canada’s pro-
duction capacity in 1967 by 3.7 million barrels.

Expansion of another existing plant and
construction of a new plant, both in Ontario,
scheduled for completion in 1968 will add
another 7 million barrels, increasing Canada’s
total annual rated capacity to 84.2 million
barrels.

PRODUCTION

Canada produces portland, masonry and oil-
well cements, as well as white cement from
imported clinker. Most of the production is
normal portland cement, although other modified
types of portland cement have been produced in
increasing amounts in recent years. In 1966, of
the total cement produced, 97 per cent was
portland and practically all the rest was mason-
ry cement.

=360 Ib.
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TABLE 1

Cement — Production and Trade, 1965-66

1965 1966P
Short Tons $ Short Tons $
Production*
By province
Ontario veevvunesanesessens, 3,145,873 50,055,554 3,184,372 51,307,104
Quebec vvveerinnenansanar.. 2,836,645 45,805,893 2,976,610 49,361,015
Alberta svveeenevencnssennns 871,738 15,597,836 844,500 16,676,000
British Columbia..eseerensss 601,878 11,199,607 713,966 14,566,526
Manitoba..eveeseeecseoenans 421,840 8,884,734 496,180 11,010,300
New BrunSwick cveeeevecssss 177,254 2,940,644 260,000 4,290,000
Saskatchewan..sveeeeeesesns 233,630 5,286,894 231,070 5,921,000
Nova Scotia vvvuieeneenennses 45,067 764,787 210,000 3,549,000
Newfoundland ..eevveevsenss 93,777 1,987,220 55,441 1,219,700
TOtal v veevenoonoennes 8,427,702 142,523,169 8,972,139 157,900,645
By type
Portland . .eveeneevsnnsonnss 8,186,683 137,976,261 .
Masonry**, .. ieesrseseassas 241,019 4,546,908 e ..
Total..eueeesanesoeaa. 8,427,702 142,523,169 8,972,139 157,900,645
Exports
Portland cement. cevveceoreas
United States cuveeneoncsanss 316,637 4,942,692 407,111 6,564,000
Other countries .oeveeessaeee 18,250 270,993 267 7,000
Total iieierennccanonas 334,887 5,213,685 407,378 6,571,000
Cement and concrete basic
products, n.e.s. . . ... ..
United States .veeeeeaoossesne 322,989 762,000
Other countri€s cveesossssoes 28,537 26,000
Total sivvveecenoannans 351,526 788,000
Imports
Portland cement+....v0v00eae
United States cvveeesnseeasene 80 2,190 . .o
Portland cement, white
United States cveveeesseconss 10,439 482,034 13,899 645,000
Japan...eececassesccnscsans 4,740 130,723 3,584 98,000
Belgium and Luxembourg..... 2,285 68,959 1,857 57,000
Denmark voeeeecoceeenssnees 2,866 84,869 1,764 55,000
Britain..eeececsessasseosans 1,842 53,445 1,609 44,000
West GErmany..oeesecessassss 998 49,330 911 43,000
Other coUNtries voveessesseas 131 3,960 - -
Total.veesssassanosnan 23,301 873,320 23,624 942,000
Cement, n.e.s,++
Brit@ifl eevecosesosvecsovces 7,981 296,968 12,061 378,000
United States .vvooeeesoesanes 3,896 247,802 5,309 385,000
Belgium and Luxembourg..... - = 5,209 77,000
West Germany..eeeeessacsecs 2,361 126,963 2,838 151,000
FranCe..sseessoscesessssnses - - 875 34,000
Other countries seeeeessacecs - - 699 11,000
Total.uveeososenannass 14,238 671,733 26,991 1,036,000
Total cement imports ... 37,619 1,547,243 50,615 1,978,000
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TABLE 1(cont’d)

Cement — Production and Trade, 1965-66

Cement

1965 1966°
Short Tons $ Short Tons $

Refractory cement and mortars
United States savvssecnsccsns 1,187,775 1,385,000
Ireland..oeeesceesessccssane 360,473 372,000
Japan .eeeercncecsscsesnans 182,254 139,000
Other countri€s .cesevossnove 21,684 38,000

Total seevsvoososnssens 1,752,186 1,934,000
Cement and concrete basic
products, n.e.s.
United States coeveesesensees 230,907 162,000
Britain..sceesecovsesvococces 20,152 15,000
Other countri€s cveeeeeessses 11,443 20,000

Total.eeeasesososonses 262,502 197,000
Cement clinker
United States (white) ceeveens 18,759 484,353 17,290 454,000
Jamaica (hormal)..c.eeeeannss 15,497 112,914 - -

Totaleveeoessseannnnne 34,256 597,267 17,290 454,000

Sources: Dominion Bureau of Statistics.

*Producers shipments plus quantities used by producers. **Includes small amounts of other cements, +Not
available as a separate class after 1965, ++Includes masonry, acideproof, aluminious and other specialty types

of cement.

PPreliminary;—Nil; n.e.s. Not elsewhere specified; . . Not available,

The total amount of cement shipped from
all Canada’s plants during 1966 was 8,972,139
short tons, valued at $157,900,645 (Table 1).
Of the volume, 69 per cent was produced in the
provinces of Ontario and Quebec where 13 of
total 23 cement plants in Canada are located.
No cement is being produced in Prince Edward
Island, or Yukon and Northwest Territories.

Table 2 shows a continuous increase of
Canada’s cement production during the last ten
years. The amount produced in 1966 is about
60 per cent greater than that produced in 1956.
The slight decrease in production in 1960 and
1961 was fully recovered in 1962.

In 1966 cement clinker was produced in 23
plants containing 54 rotary kilns. Of all these
plants 16 employed the wet process and seven
used the dry method., The approximate cement
plant capacities at the end of 1966 are shown
in Table 3; the location of these plants is
shown on the accompanying map.

*1966 figures not yet available.

In addition, Canada Cement Company,
Limited, operated a separate clinker grinding
plant in Edmonton and another came into op-
eration at Floral, near Saskatoon in September,
1966. Medusa Products Company of Canada,
Limited, grinds imported clinker at Paris,
Ontario, for the production of white cement.

In 1965%, the raw materials consumed in
the production of cement included 11,517,771
tons of limestone, 1,193,290 tons of clay,
405,889 tons of gypsum, 347,981 tons of shale,
297,124 tons of high-silica sand and 59,757
tons of iron oxide.

Table 4 summarizes changes in the pro-
duction capacity of Canada’s cement industry
since 1956 showing that in the last 10 years
the total rated capacity of the industry has
increased by 122 per cent. In this period the
average plant capacity increased by 55 per
cent, whereas average kiln capacity increased
by 43 per cent, indicating a trend towards more
kilns per plant and higher productivity per kiln.
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TABLE 2

Cement — Production, Trade and Consumption, 1956-66

(short tons)

Production* Exports** Imports** Co:::r:]:txi\:n*'
1956 5,021,683 124,566 599,624 5,496,741
1957 6,049,098 338,316 92,380 5,803,162
1958 6,153,421 141,250 41,555 6,053,726
1959 6,284,486 303,126 29,256 6,010,616
1960 5,787,225 181,117 22,478 5,628,586
1961 6,205,948 249,377 29,217 5,985,788
1962 6,878,729 219,164 26,525 6,686,090
1963 7,013,662 272,803 31,579 6,772,438
1964 7,847,384 297,669 32,680 7,582,395
1965 8,427,702 334,887 37,619 8,130,434
1966° 8,972,139 407,378 50,615 8,615,376

Source: Dominion Bureau of Statistics.

*Producers' shipments plus quantities used by producers, **Does not include cement clinker, +Production
plus imports less exports,

p Preliminary,

&\Jﬁw‘(ﬁm
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Cement

TABLE 3

Approximate Cement-Plant Capacities* at End of 1966
(numbers in parentheses refer to locations on the accompanying map)

s B 1 Short T
Company and Location perm;: ; p:r Ye(:::"‘
Newfoundland
North Star Cement Limited, Corner Book (1) 900,000 158,000
Nova Scotia ‘
Maritime Cement Company Limited, Brookfield (2) 1,400,000 245,000
New Brunswick
Maritime Cement Company Limited, Havelock (3) 2,000,000 350,000
Quebec
St. Lawrence Cement Company, Villeneuve (4) 4,500,000 788,000
Ciment Quebec Inc., St. Basile (5) 2,500,000 438,000
Independent Cement Inc., Joliette (6) 2,500,000 438,000
Miron Company Ltd,, St. Michel (7) 6,000,000 1,050,000
Canada Cement Company, Limited, Montreal (8) 8,000,000 1,400,000
Canada Cement Company, Limited, Hull (9) 1,200,000 210,000
Lafarge Cement Quebec Ltd., St. Constant (10) 3,000,000 525,000
Ontario .
Lake Ontario Cement Limited, Picton (11) 4,500,000 788,000
Canada Cement Company, Limited, Belleville (12) 4,400,000 770,000
St. Lawrence Cement Company, Clarkson (13) 4,200,000 735,000
Canada Cement Company, Limited, Port Colborne (14) 1,200,000 210,000
Canada Cement Company, Limited, Woodstock (15) 3,400,000 595,000
St. Mary’s Cement Co., Limited, St. Mary’s (16) 4,300,000 753,000
Medusa Products Company of Canada, Limited, Paris
(grinding only)
Manitoba
Canada Cement Company, Limited, Fort Whyte (17) 5,270,000 922,000
Inland Cement Industries Limited, Winnipeg (18) 2,000,000 350,000
Saskatchewan
Inland Cement Industries Limited, Regina (19) 1,300,000 227,000
Canada Cement Company, Limited, Floral (grinding
only — 1,900,000 bbl)

Alberta
Inland Cement Industries Limited, Edmonton (20) 3,300,000 577,000
Canada Cement Company, Limited, Exshaw (21) 3,100,000 542,000
Canada Cement Company, Limited, Edmonton
(grinding only -~ 1,900,000 bbl)
British Columbia
Lafarge Cement of North America Ltd., Lulu Island (22) 1,700,000 297,000
Ocean Cement Limited, Bamberton (23) 2,800,000 490,000

Total 73,470,000 12,850,000

Source: Published data and private correspondence.

*Not including the capacities of the separate grinding plants, **Calculated.
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TABLE 4

Cement - Rated Production Capacity*, 1956-66

Approximate Capacity** Average Capacity** Production
Per Plant Per Kiln As % of
No. of No. of Barrels Short tons (million (million Shipments Year-end
Plants** Kilms** per Year per Year bbl, /year) bbl. /year) (short tons) Capacity
1956 16 34 33,300,000 5,827,500 2.08 0.98 5,021,683 86
1957 16 38 39,200,000 6,860,000 2.45 1.03 6,049,098 88
1958 18 41 42,800,000 7,490,000 2.38 1.04 6,153,421 82
1959 18 42 42,800,000 7,490,000 2.38 1.02 6,284,486 84
1960 19 45 50,000,000 8,750,000 2.63 1.11 5,787,225 66
1961 19 45 51,800,000 9,065,000 2.73 1.15 6,205,948 68
1962 19 45 52,450,000 9,179,000 2.76 1.17 6,878,729 75
1963 19 45 54,600,000 9,556,000 2.87 1.21 7,013,662 73
1964 19 47 57,150,000 10,001,000 3.01 1.22 7,847,384 79
1965 21 50 67,220,000 11,770,000 3.20 1.34 8,427,702 72
1966 23 54 73,470,000 12,850,000 3.20 1.36 8,072,138++ 70
1967+ 23 57 82,170,000
1968 + 24 58 84,170,000

*Clinkersproducing plants. **Yearsend. +Scheduled to date. ++Subject to revision.
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In 1964 Canada’s cement industry operated
on the average at about 79 per cent of its rated
annual capacity. With the opening of new plants
and expansion of existing clinker producing
facilities the production rate decreased in 1966
to 70 per cent of the year-end production capac+
i.ty.' With another new plant under construction
in Ontario and expansion of the two existing
plants in British Columbia, the production rate
of the cement industry can be expected to
decrease further.

The total production capacity and actual
cement production figures from Table 4 are
plotted in the following graph showing also
Canada’s total construction values at the same
time,

WORLD PRODUCTION

The pattem in world cement production is
changing. For many years the United States was
the leading world cement producer, but in 1965
the lead was taken by the USSR. The production
increase in per cent during the 10-year period
ending in 1965 is shown in Table 5. Canada has
nearly doubled its production from 4.4 mil-
lion tons in 1955 to 8.4 million in 1965, re-
maining in twelfth place among other countries.

TABLE §

World Production of Cement, 1965
(thousand short tons)

Production

Country 1955 1965 Increase,
i/
USSR..uieeeeeass 23,071 79,802 245.9
United States.... 55,113 73,102 32.6
West Germany.... 18,658 37,624 101.6
Japan.....iv.... 10,839 36,033 232.4
France....eoc... 10,898 24,894 128.4
Italy.eeeoeeeeesss 10,940 22,304 103.9
Britain.......... 13,052 18,704 43.3
Chinaeeeesessnss 4,618 12,125 162.5
India coeeevecaes 4,678 11,693 150.0
Spain..cceeceenss 4,445 10,847 144.0
Poland, ... c... 3,913 10,552 169.7
Canada* ,....... 4,404 8,428 91.2
Czechoslovakia .. 2,968 7,521 153.4
BelgiuM.ceeaasss 4,812 6,509 35.3
Other countries .. 50,639 118,275 132.3
Total...... 223,048 478,413 114.5

Source: US Bureau of Mines Preprint, Cement, 1965,
*Dominion Bureau of Statistics,
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Particularly large increases in cement
output during the above 10-year period were
recorded by the USSR (246 per cent) and Japan
(232 per cent), indicating a construction boom
in these countries.

The development of the cement industry
in a country is best reflected by the cement
production figure per capita of population.
Table 6 shows these figures compiled for the
world’s nine leading cement producing coun-
tries. Canada with its 850 pounds per capita in
1965 has the fifth highest rating in the world.
Table 6 indicates also that largest per-capita
production increase during the last 10yearshas
been shown by Japan — 202 %, followed by the
USSR — 200%.

TABLE 6

World Cement Production Per Capita
of Population

Country Pounds of Cement Increase
1955 1965 Yo
1. Belgium 1,085 1,380 27
2. West Germany 743 1,324 78
3. France 503 1,015 102
4. Italy 455 867 91
5. Canada 563 857 52
6. United States 667 749 12
7. Japan 244 736 202
8. Britain 510 685 34
9. USSR 230 690 200

INTERNATIONAL TRADE

A basic building material, cement is pro-
duced in more than 100 countries. Many coun-
tries are not yet self-sufficient in this commod-
ity but more and more of them are moving in
this direction, because the raw materials needed
for cement manufacture are available in abun-
dance all the world over.

Cement by its bulk nature is a
freight’ commodity and is rarely shipped
economically for distances greater than 300
miles except by water transport. Only a minor
proportion of world production is traded inter-
nationally., For instance, 1965 exports and
imports for the world’s largest producer, the
United States, were 0.2 and 1.3 per cent of that

‘“‘heavy
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country’s production. For Canada these pro-
portions were 4.0 and 0.4 per cent in 1965, and
4.5 and 0.6 in 1966. Data compiled in Table 2
show that both export and import of cement by
volume has increased in Canada during the last
five years.

Canada’s cement export in 1966 increased
by 22 per cent over the previous year, reaching
an all-time high of 407,378 tons valued at
$6,571,000. Practically all of it went to the
United States. In 1966 Canada supplied about
35 per cent of US cement imports, shipped
mainly to New York State.

Canada’s cement import in 1966 was by
volume about 12 per cent of its cement export
volume. However, the import being mostly white
cement and other expensive special cements
from the US, Europe and Japan, had a value of
$1,978,000 or 33 per cent of exported cement
value. About half of the imported cement was
white cement, which is not manufactured in
Canada. In addition Canada imported refractory
cements and mortars valued at $1,934,000, and
17,290 tons of white cement clinker from the
US valued at $454,000.

DEVELOPMENTS

For the fourth successive year the cement
industry in Canada expanded considerably. This
expansion is expected to continue at least into
1968. In 1966 two new plants began production
and construction started at another new plant;
major expansion was completed at one and con-
version from wet to dry process at another
plant; major expansions were continued at three

plants; another clinker grinding plant was put
in operation.
The addition of two new plants made

Quebec the largest cement producing province
in Canada with seven operating plants having
a total capacity of 27 million barrels. Inde-
pendent Cement Inc. at Joliette started pro-
duction in October with one kiln, followed by a
second kiln in November, thus having installed
rated annual capacity of 2.5 million barrels for
a wet process operation. The second new plant
commencing production in Quebec in November
is operated by the Lafarge Cement Quebec
Ltd, at St. Constant. This is a dry process oper-
ation having one of the largest kilns in Canada
with a 1,600 tons daily clinker burning capacity
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or 3 million barrels annual capacity. Canada
Cement Company, Limited, completed in April
the expansion of its Havelock, New Brunswick,
plant, doubling its capacity by adding another
kiln. North Star Cement Limited completed the
conversion of its plant at Comer Brook, New-
foundland, to dry process, increasing its pro-
duction capacity by about 50 per cent, as shown
in the Cemen t Review for 1965,

The two new plants and the addition of
another kiln to the existing plant facilities
raised the annual rated capacity of the industry
by the end of 1966 by about 6.5 million barrels.
Canada Cement Company, Limited,
pleted its new 1.9 million barrel clinker grind-
ing plant at Floral, Saskatchewan, which went
into operation in September.

also com-

Major
scheduled for completion in 1967, were under

expansions of existing facilities,

construction at 2 existing cement plants in
British Columbia. Ocean Cement Limited is
adding another kiln, increasing the capacity of
its plant at Bamberton, B.C., by 2 million
barrels. The addition of the second kiln by the
Lafarge Cement of North America Ltd. will
double the capacity of its cement plant on Lulun
Island, B.C., raising it by 1.7 million barrels
per annum. These expansions will raise the
rated capacity of the industry by the end of
1967 by about 3.7 million barrels.

St. Lawrence Cement Corhpany will expand
the production capacity of its plant at Clarkson,
Ontario, by the addition of another kiln and new
equipment for the dry-process facilities. It is
estimated that by 1968 the capacity of this
plant will be increased by about 5 million
barrels. Construction work has been started at
the $22 million new cement producing plant at
Bowmanville, Ontario, by the St. Mary’s Cement
Co., Limited. Scheduled for completion also in
1968, this plant will have a 2 million barrels
rated capacity. Thus by the end of 1968 the
annual capacity of Canadian cement industry
may be expected to be over the 84-million-
barrels mark.

The schedule for installation of the addi-
tional kiln at its Woodstock, Ont., plant, has
not been decided yet by the Canada Cement
Company, Limited.

A summary of cement plant expansions is
given in Table 7.
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TABLE 7

Cement-plant Expansion

Capacity Year
Company and Location Increase Year Scheduled Approximate
(million Started for Cost
bbl, /year) Completion ($ million)
Ontorio
St. Mary’s Cement Co., Limited,

Bowmanville 2.0%* 1966 1968 22
St. Lawrence Cement Company,

Clarkson 5.0%* 1965 1968 .
British Columbia
Lafarge Cement of North America Ltd.,

Lulu Island 1.7 1965 1967 ces
Ocean Cement Limited, Bamberton 2.0%%* 1965 1967 2.5
Source: Data obtained from publications and private correspondence.

*New plant,**Expansion.
.. Not available.
CONSUMPTION AND USE TABLE 8

With increased application of concrete as a
building material in all types of construction,
the consumption of cement in Canada has shown
a continuous increase since 1960 (see Table
2). The graph on page 6 indicates that the
volume of cement production varies directly
with the total cost of the construction. Expen-
diture in the construction work in Canada for
1967 has been forecast by the Dominion Bureau
of Statistics amounting to another record of
$11.5 billions, Consequently, cement production
should also attain a new peak in 1967. How-
ever, the slight increase in the construction
value of 2.3 per cent is much less than the
13.5 per cent gain registered in 1966. This may
be an indication of a slowdown in the construc-
tion work and also in the growth of the cement
consumption in Canada.

The destination of domestic cement ship-
ments in 1966 is shown in Table 8. Ontario and
Quebec are by far the largest cement consuming
provinces, absorbing two thirds of the volume
shipped. While shipments to Ontario have
increased by about 6.5 per cent, Quebec’s
share remained practically the same as in 1965.
Cement shipments to the Maritime provinces in
1966 increased by about 31 per cent but to the

Destination of Domestic Cement Shipments* 1966
(short tons)

Ontario 3,084,953
Quebec 2,735,343
Manitoba, Saskatchewan, Alberta
and British Columbia 2,131,375
Newfoundland, Prince Edward
Island, Nova Scotia and New
Brunswick 604,043
Yukon and Northwest Territories 4,450
Canada total 8,560,164
Exports 403,107
Total shipments 8,963,271

Source: Dominion Bureau of Statisticse

*Only direct sales from producing plants,

Westemn provinces by only 5.5 per cent. The
amount of cement consumed by the Yukon and
Northwest Territories was about half of the
amount used in 1964.

The 6.5 per cent increase in Ontario was

due mainly to greater activity in general con-
straction and highway building.
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In Quebec the construction boom which
started in 1965, continued in 1966. Most of
this activity was evident in the greater Montreal
area and at the large hydro-electric power
development in northern Quebec. Considerable
quantity of cement has been used in the con-
straction of roads, bridges and tunnels in
connection with the Trans-Canada Highway, new
expressways and subway on the Montreal island,
and for the numerous structures of the Expo
'67. With all the above construction geared for
completion for the opening of Expo in the spring
of 1967, a slowdown in construction activities
in the Montreal area is inevitable.

Cement consumption in the western prov-
inces continues to increase due to hydro-
electric power developments in British Columbia,
Saskatchewan and Manitoba. A large amount of
cement is being used for soil-cement highway
construction, stabilization of mill tailings for
back-fill of mines and grouting of oil and gas
wells. The newly established potash mining
industry in Saskatchewan also used large
amounts of cement in 1966.

Statistics are not available to provide a
reliable breakdown of cement consumption by
types of construction. However, based on results
of a study conducted by the Portland Cement
Association in Chicago, an approximate break-
down has been adopted by the Canadian cement
industry. Of all cement consumed in Canada
about 20 per cent is used in residential con-
struction; the non-residential construction,
including commercial, industrial and insti-
tational buildings, consumes approximately
30 per cent; highways, streets, underpasses,
bridges, tunnels and subways use about 25 per
cent; about 8 to 10 per cent of cement is used
in the hydro-electric power dams and stations.
The remaining 15 per cent is made up of many
small categories, too numerous to mention here.

The proportion of the total consumption of
cement used for ready-mixed concrete and
concrete products in industry has been in-
creasing steadily during the last few years.
The production figures shown in Table 9 indi-
cate that the output of the ready-mixed concrete
in 1966 was about 9 per cent higher than in
1965, consuming about 40 per cent of the total
cement shipments.

TABLE 9

Production of Concrete Products

1965 1966

Concrete bricks no.) 98,550,167 101,218,433
Concrete blocks (except chimmey blocks)

Gu:avel (no.) 142,608,585 139,232,681

Cinder (no.) 6,714,592 6,377,499

Other (no.) 46,904,439 51,327,748
Concrete drain pipe, sewer pipe,

water pipe and culvert tile (tons) 1,466,233 1,303,047
Concrete, ready mix (cu. yd.) 13,544,076 14,787,246

Source: Dominion Bureau of Statistics.
P Pretliminary.

SPECIFICATIONS

Cement produced in Canada conforms to
the specifications of the Canadian Standards
Association (CSA Standard AS5-1961). This
Standard covers the three main types of portland
cement as follows: Normal, High Early Strength
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and Sulphate-Resisting cements. The types not
covered by this Standard generally meet speci-
fications of the American Society for Testing
and Materials. A low heat portland cement is
being manufactured by three cement companies
located in Quebec according to the specifi-
cations supplied by Hydro-Quebec and designed
for mass concrete used in dam construction.
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PRICES to $17.60 in 1966, ranging from a low of $16.11
Prices vary depending on supply and Per ton for Ontario shipments to a high of $25.62
demand, quantity of shipment, location of the for Saskatchewan shipments. The latter prov-
point of delivery and type of cement. The ince has only one cement producer which hauls
average value of all Canadian shipments in all its limestone about 275 rail-miles from
1965 amounted to $16.91 per ton. This increased Manitoba.
TARIFFS
Most
British Favoured
Preferential Nation General
(¢) (¢) (¢)
Canada
Portland cement and hydraulic lime, in bulk or
barrels or in casks, the weight of the barrel,
bag or cask to be included in the weight for
duty, per 100 Ib 5 8 8
White portland-cement clinker for use in the
manufacture of white portland cement, per
100 1b 2 3% 6

United Stotes

The United States import tariff on portland,
roman and other hydraulic cements and cement
clinker remained 2% cents per 100 pounds
including the weight of the container. For
white, nonstaining portland cement it is 3
cents per 100 pounds including the weight of
the containers.
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Chromium

G.P. WIGLE*

Canada is not a producer of chromite, Some was
produced in Quebec between 1940 and 1950 with
peak production reaching 29,595 tons in 1943,
The Bird River deposits in the Lac Du Bonnet
district of Manitoba are large but low grade
averaging about 26 per cent Cr,O; and 12 per
cent iron, with a chromium-to-iron ratio of about
1.4 to 1. Chromite has been mined during periods
of emergency in the Eastem Townships of
Quebec where many occurrences are on record,
Other occurrences are found in Manitoba, New-
foundland and British Columbia.

Chromium content of chromium ore (chro-
mite) imported in 1966 amounted to 20,880 tons
valued at $1.6 million compared with 35,408
tons valued at $2.5 million in 1965, Imports of
ferrochromium were 12,536 tons valued at $3.6
million compared with 15,336 tons valued at
$4.2 million in 1965, Canada’s exports of ferro-
chromium dropped to 35 tons from 205 tons in
1965; most of it in both years went to Britain,

Several chromite-producing countries have,
in recent years, become producers and exporters
of ferrochromium and other chromium additives.
Russia has remained the principal supplier of
high-grade chromium ores, Rhodesia and the
Republic of South Africa are developing chro-
mium-additive industries; the latter is a major

*Mineral Resources Division.

964118

supplier of chromite and ferrochromium to the
United States.

The
mineral

only commercially important ore-
of chromium (Cr) is chromite (FeO.
Cr,0;) which has a theoretical chromic oxide
(Cr;O3) content of 68 per cent, Chromite ores are
basically a combination of oxides of chromium
and iron with varying amounts of alumina and
magnesia, Chromite ores seldom contain more
than 50 per cent Cr;O; but Russia produces

metallurgical grade chromite containing 55
per cent Cr;0;, Some representative analyses of
chromite shipments are listed in Table 4.

The only producer of chromium additives in
Canada is Union Carbide Canada Limited,
Metals and Carbon Division. It produces high-
carbon ferrochromium, charge ferrochromium, and
ferrochromium-silicon. Production of the latter
two increased since they replaced exothermic
grades previously imported.

Suppliers of chromite and chromium addi-
tives include Chromium Mining & Smelting Cor-
poration, Limited; Philipp Brothers (Canada)
Ltd,; Derby Metals & Minerals Limited; Metal-
lurg(Canada) Ltd.; Continental Ore Co.(Canada)
Limited and Engelhard Industries of Canada
Limited,
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TABLE 1

Chromium — Canadian Trade and Consumption, 1965-66

1965 1966P
Short tons $ Short tons $
Imports
Chromium in ore and concentrates
United States .......c.ovivnnnnnn.. 11,442 895,123 8,448 843,000
Philippines ,........ e eeenee e 10,645 835,582 6,445 442,000
Rhodesia ...cvviiieinniennnnnnnnns 7,973 452,812 3,063 125,000
Republic of South Africa, ........... 3,020 115,848 1,256 54,000
Iran .o.ovevennnnnns e, - — 1,142 68,000
Other countries . vvuoeeeeeneernnnns. 2,328 200,477 526 66,000
Total ................. e 35,408 2,499,842 20,880 1,598,000
Chromic acid (chromium trioxide)
Britain ., ........... Ceterttentssenns 660 426,023 434 258,000
United States ......cvovvrvnennnnns 607 371,343 426 256,000
USSR ..... Cheaeeea e reeesaa s - - 55 26,000
Australia ........ Ceteaesaereaa e 42 28,934 14 10,000
Other countries......veueveernns s 15 8,476 14 8,000
Total ............ ceresereaa 1,324 834,776 943 558,000
Chromium sulphates, basic, for
tanning
United States ..........ccovvnvnnen. 1,143 258,452 805 192,000
Britain ..... .0ttt 246 50,007 379 76,000
West Germany ........c.c0vnvnnn. e 2 516 17 3,000
- 1,391 308,975 1,201 271,000
Chrome dyestuffs
West Germany .....coieeevenncannns 41 90,726 45 101,000
United States ....... e e 82 158,557 42 87,000
Britain ............. Cererers e 70 109,673 21 47,000
Poland ......... ettt - - 13 14,000
Switzerland .......cciiiierinnn. e 10 28,100 10 45,000
Other countries .. ..o viivnneeneenns 12 24,983 17 33,000
Total ...vveeennniniennnnnnn 215 412,039 148 327,000
Ferrochromium
Republic of South Africa. .......... . 5,601 1,303,615 5,033 1,251,000
France ...........ccoivivunns e 1,695 550,926 4,174 1,340,000
United States ......ciiiieniennnnns 4,886 1,511,656 2,514 805,000
NOTWaY v vvvernerntsnaacrsanssanes 414 75,304 399 96,000
Rhodesia ........... Ceeeeseeeasann 1,275 365,138 284 86,000
Other countries ... ..ciiivineenenans 1,465 426,678 132 36,000
Total .. .cvieieninennnannnns 15,336 4,233,317 12,536 3,614,000
Exports
Ferrochromium
United Kingdom .......cceieennnnns 118 25,049 34 8,000
Other countries...... Cestrrtseaannnn 87 10,412 1 1,000
Total ... iiierniinnnnnnnnnns 205 35,461 35 9,000
Consumption
Chromite ........... Ceeenens e 69,105 64,550

Source: Dominion Bureau of Statistics.
P Preliminary; — Nil;
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TABLE 2

Chromium — Canadian Trade and Consumption, 1957-66
(short tons)

Imports Exports Consumption?
Chromite! F errochromium? Ferrochromium? Chromite Ferrochromium

1957 111,453 . 10,332 70,971 7,000
1958 38,136 .. 10,460 36,297 4,714
1959 48,678 . 7,514 58,532 8,150
1960 59,023 . 4,611 54,331 8,827
1961 71,268 . 1,642 52,134 8,046
1962 71,969 . 6,602 70,342 9,452
1963 49,654 . 2,910 56,016 9,662
1964 20,794 10,482 172 57,734 11,212
1965 35,408 15,336 205 69,105 12,903
1966P 20,880 12,536 35 64,550 .

Source: Dominion Bureau of Statistics.
1 To 1963 gross weight, from 1964 chromium content,
Gross weight.

P Preliminary; «« Not available.

Consumers of chromium in Canada include
Atlas Steels Division of Rio Algom Mines
Limited; Crucible Steel of Canada Ltd.; Fahr-
alloy Canada Limited; The Steel Company of
Canada, Limited; Canadian Refractories Limited
and General Refractories Company of Canada
Limited.

WORLD PRODUCTION AND TRADE

Estimated world mine production of chro-
mitewas 5.5 million tons in 1966 compared with
5.4 million tons in 1965, Russia, the Republic
of South Africa, Rhodesia, the Philippines and
Turkey supplied about 80 per cent of the world’s
chromite requirements, The United Nations
recommended that its members place an embargo
on the import of chromium ores from Rhodesia.
Some countries complied with the request but
there was no significant change in the pattem of
world chromite production to the end of 1966,

Chromite production in the Republic of
South Africa, reported by its Department of
Mines in ‘‘Minerals, July to September 1966’’,
was 863,016 tons during the period January to
September 1966 compared with 794,806 tons in
the same period of 1965; exports were 700,713
tons and 541,154 tons in the comparable periods.

Domestic sales of chromite in the Republic
during the period January to September 1966
decreased to 135,731 tons from 152,578 tons in
the first nine months of 1965, Total domestic
sales in 1965 were 203,628 tons.

The United States is the largest importer
and consumer of chromite., US imports of chro-
mite in 1966 amounted to 1,864,400 tons; con-
sumption was 1,436,315 tons.(!) The metallur-
gical industry continued to be the largest userof
chromite, accounting for 56 per cent of the
total consumption, The refractories industry
used 31 per cent of US consumption and the
chemical industry 13 per cent, The largest
supplier to the United States was the Republic
of South Africa followed by the Philippines,
USSR, Turkey and Southern Rhodesia, The
USSR supplied the largest tonnage of ore grading
over 46 per cent chromic oxide (Cr;O;).

World mineproduction of chromite increased
from 1.9 million tons in 1947 to the estimated
5.5 million tons of 1966, Few countries have
been thoroughly explored for chromium ore
resources and estimates of reserves are mostly
approximations. South Africa’s reserves were
estimated to be 2,000 million tons containing
40 per cent or more Cr,O,.(’) In 1965, the
chromite reserves of Southern Rhodesia were

1 US Bureau of Mines, Mineral Industry Surveys prepared March 9, 1967,

2 Republic of South Africa, National Resources Development Council, Investigation Report, Volume IV,

96411—83
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estimated by the Rhodesian Department of
Mines at more than 600 million tons of which a
large part is estimated to be metallurgical grade.
The South African and Rhodesia deposits are
capable of supplying ore at an expanded rate.
The USSR, the Philippines, Turkey, Albania
and Iran are known to have large deposits of
chromite.

TABLE 3

World Production of Chromium Ore, 1964-66
(thousands of short tons)

1964 1065  1966°
USSR .........c.onn. 1,435% 1,565° 1,500
Republic of South

Africa ............. 936 1,038 1,050
Philippines.......... 516 611 650
Southem Rhodesia.... 493 624 600
Turkey ..oovvvnennn, 455 625 650
Albania ,............ 3428 347¢ 340
Iran ................ 132 165 160
Yugoslavia .......... 97 88 20
Other countries ...... 274 307 510

Total .......... 4,680 5,370 5,550

Source: US Bureau of Mines Minerals Yearbook, 1965;
US Bureau of Mines Commodity Data Summa-
ries, January, 1967; and trade publications.

€ Estimates

SPECIFICATIONS AND USES

Chromite used by industry contains from 30
to 50 per cent Cr;O;, and less commonly up to
55 per cent. Variations in chemical and physical
properties are the basis for grading the ores into
three groups: metallurgical, refractory, and
chemical grades and ‘friable’ or ‘hard lumpy’.

METALLURGICAL-GRADE CHROMITE

Metallurgical-grade chromite should contain
45 to 50 per cent Cr,0, andhave a chromium-iron
ratio of at least 2.8 to 1, preferably 3 to 1. It is
used for making chromium ferroalloys and chro-
mium metal. Ferrochromium, 50 to 70 per cent Cr,
is an alloy of chromium and iron used chiefly as
a carrier for adding chromium to iron or steel.
Low-carbon ferrochromium containing .010 to
2 per cent carbon, is used in heat and corrosion-
resistant stainless steels with low-carbon
specifications. Medium (2 to 3 per cent C) and
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high-carbon (3 to 6 per cent C) ferrochromium
are suitable for additions of chromium to low-
alloy engineering steels in which both chromium
and carbon are required. Chromium greatly
improves the strength, corrosion and oxidation
resistance of iron and steel, Chromium content
ranging between 16 and 26 per cent is used in
the chromium-nickel and chromium-nickel-manga-
nese types of stainless steel. Nickel-base
chromium alloys are used in jet engines, turbine
blades, heating elements and handling-equipment
for hot or corrosive chemicals. Chromium
appears in a wide variety of alloys ranging from
less than 1 per cent to 35 per cent chromium,

REFRACTORY-GRADE CHROMITE

The refractory industry in the United States
uses chromite averaging about 35 per cent
Cr0;. Specifications for refractory-grade
chromite are not as rigid as for metallurgical
grade but mineralogical constituents are impor-
tant in the making of good quality refractory
brick. The silica and iron content should be not
over 10 and 5 per cent respectively. Chromic
oxide (Cr;0;) and alumina (Al;0;) combined
should be not less than 57 per cent. The ore
must be hard and lumpy and above 10-mesh in
size. Chromite fines are suitable for the manu-
facture of brick cement and chrome-magnesite
brick. Chromite refractories have a chemically
neutral character and are used extensively for
furnace linings.

CHEMICAL-GRADE CHROMITE

The chemical industry in the United States
uses chromite averaging 45 per cent Cr0O;.
Specifications are less rigid than for other
grades. Suitable ores should contain not more
than 15 per cent alumina (Al;03) and 20 per cent
iron oxide (FeO) or less than 8 per cent silica
(5i0,). Sulphur must be low and the chromium-
iron ratio is usually about 1.6 to 1. Friable ores
and fines are preferred because the ore is
ground, in processing, to make sodium and
potassium chromates and bichromates.

Chromium chemicals are used in the manu-
facture of pigments, dyes, leather tanning,
treatment of textiles and electroplating; many
other uses are important. Chromium plating of
plastic parts for automobiles, appliances and
home fumishings is a growing industry.




Representative Analyses of Chromium Ores

TABLE 4

Chromium

Per cent
Cr: Fe
Country and Type Cr,0,  Total Fe  ALO, MgO Ca0 Si0, Ratio

Rhodesia

(Selukwe)

Metallurgical 47. 9.34 12.64 15.50 1.80 5.70 3.4 11

Refractory 42.6 12.2 13.80 15.80 .32 8.60 2.4 :1

(Dyke)

Refractory 50.70 12.75 13.00 13.20 .75 4.33 2.7 :1

Metallurgical 48.50 14.2 11.50 13.40 .08 5.6 2.4 :1
Russia

Metallurgical 53.90 9.80 9.60 13.30 1.1 5.80 3.76:1

Refractory 39.10 10.90 17.4 16.10 .7 9.4 2.5 :1
Turkey

Metallurgical 48.30 10.95 13.00 16.84 .95 5.07 3.01:1

Refractory 37.00 11.80 24.34 17.73 .22 4.33 2.36:1
S. Africa

Chemical 44.50 19.20 15.02 10.04 .31 3.86 1.57:1
Philippines

(Masinloc)

Refractory 33.35 10.30 28.23 18.56 .45 4.58 2.2 :1

Source: E & MJ Metal and Mineral Markets, Market Guide, Chrome, May 30, 1966.

PRICES

Chrome prices in United States as quoted by E & M | Metal and Mineral Markets, December 26, 1966 were

as follows:

Chromium Metal

electrolytic, 99.8%, f.o.b. shipping

point, per 1b.

vacuum melting

9% C

aluminothemmic, per 1b., delivered

98.5%
99.25%

Chrome Ore

per long ton, dry basis, subject to penalties if guarantees not

met, f.o.b. cars Atlantic ports, term contracts (subject to

negotiation) are generally lower

Rhodesia (nominal)
45-50% Cr,03, 3% to 1 ratio, lump

53% Cr;03, 2.4 to 1 ratio, concentrate

Transvaal

44% Cr,03, no ratio
Turkish (nominal)

48% Cr;0;, 3 to 1 ratio
Russian (nominal)

54-56% Cr,0,, 4 to 1 ratio

Ferrochrome

per lb. chrome content, f.o.b. shipping point, freight equalized
to nearest main producer, carload lots, lump, bulk

96 — 98¢

3¢ more
140.5¢

98 — 102¢
102 — 106¢

$31-$35
$28-$29

$18-$21.50

$32.50 — $33.50
$30.50 — $33
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High carbon

67-71% Cr, 4 to 6% C or 6 to 8% C 19¢ (nominal)
Low carbon, 67 to 73% Cr
0.025% C 25.5¢
0.05% C 24.5¢
0.05% C, 65% Cr, 5% Si 24.5¢
Simplex low carbon, No. 2, 0,01% C 26.5¢
No. 1, 0.025% C 24.5¢
36/40 ferrochrome silicon 11.0¢
40/43 ferrochrome silicon 11.9¢
Charge chrome
63-71% Cr, 3% Si, 0.04% S, 4.5-6% C 15.3¢
Blocking chrome, 10-14% Si 17.9¢
14-17% Si 18.9¢
TARIFFS
Most
British Favoured
Preferential Nation Generat
Canada
Chrome Ore . ..iiietiennncsososanossassnonss free free free

Chrome metal in lumps, powder, ingots, blocks
or bars and scrap of alloy metal containing

chromium for use in alloying .......cv0vvun. free free free
Ferrochromium . ... ..coviivnennrieerssannnss free 5% 5%
Chromium trioxide for use in manufacture of tin

Plate ... viievr i ittt iaeinncannnnns free free 25%

United States

Chrome Ore ...cuvovvnervncnsonnennnaenes free
Chromium metal ........co0cvevnenennnns e 10%%
Ferrochromium
Less than 3% C .. .. .ivernernnnennannnnns 8%2%
3% ormore C ..vvvvrennnnnennnnnnss e 5/8¢ per lb.on Cr content
Chromic Acid v.ivvieviinnnennnenns N 10%%
Chromium carbide ....... Cereteiereteneanaas 12%%
Chrome brick ........c.c0vennen Cersaianes . 25%
Chrome colours ......cvevevenne Cebeereseanes 10%
Chromate and dichromate .........cco0uvunn e 2.25¢ per lb.
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Clays and Clay Products

J. G. BRADY*

Common clays and shales occur in most regions
and are the principal raw materials used for
brick and tile. Deposits of high-quality argil-
laceous materials used for such products as
papers, refractories, high-quality whitewares,
and stoneware products are scarce in Canada.
Consequently, china clay (kaolin), fireclay,
ball clay and stoneware clay are usually im-
ported.

applies to such
common

The term ‘clay products’
materials as fireclay refractories,
and facing brick, structural tile, partition tile,
drain tile, quarry tile, sewer pipe, conduit and
flue lining, which have clay as their principal
ingredient; and wall tile, floor tile, electrical
porcelain, sanitaryware, dinnerware and
pottery, which are prepared bodies of the white-
ware type and which, in addition to high-quality
clay such as kaolin and ball clay, may contain
ground feldspar, nepheline syenite,
talc and various other components.

silica,

Extension of plant facilities and installa-
tion of new kilns continued during the year in
the clay products industries. During the past
twenty years the number of plants has decreased
but plant efficiency has increased enormously.
Large modern plants have been established
while many small, seasonal operations that
lacked technical perscnnel, good raw materials,

*Mineral Processing Division, Mines Branch,

and modern equipment have discontinued
operations. Automation is becoming increasingly
important for efficiency and production of good
quality products. A list of ceramic plants is
shown in Operator’s List 6, Ceramic Plants
in Canada, which is published yearly by the
Mineral Resources Division, Department of
Energy, Mines and Resources, Ottawa,

PRODUCTION, TRADE AND CONSUMP TION

Statistics for production, trade and con-
sumption of clay and clay products are shown
in Tables 1 to 6. In general it is difficult to get
a true picture of the value of clay products
because in some categories products are included.
that contain no clay. The items in Table 1
are made almost entirely of domestic clay or
shale. The whitewares and refractories that are
produced in Canada and listed in Tables 3 and
4 respectively generally contain clay as one of
several major ingredients, although basic
refractories, which are included in Table 4,
contain no clay. The imports and exports of
ceramic products shown in Table 2 generally
contain clay as a major ingredient although
there are such items as chrome, magnesite and
silica firebrick, and some ceramic tableware
that contain no clay.
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The preliminary figures for 1966 (Table 1
and Table 5) for production of clay products
from domestic clays show that the value of
these products is at an all-time high, although
prices are much the same as ten years ago.
Imports of «clay products and refractories
showed a major increase from $59.4 million in

1965 to $71.7 million in 1966, while exports
rose from $10.3 million in 1965 to $12.6 million.

Seventy-one plants were producing such
clay products as facing brick (glazed and
unglazed), common brick, structural tile, drain
tile and quarry tile, primarily from local common
clays and shales.

TABLE 1

Production of Clay and Clay Products from Domestic Sources, 1965-66

1965 1966P
Quantity $ Quantity $
Production, shipments from domestic
sources
By main classes
Clays, including bentonite 1,001,332 *
Clay products from
Common clay 33,066,752 32,358,994
Stoneware clay 6,000,586 6,810,404
Fire clay 735,213 ¥
Other 2,033,699 5,639,771
Total 42,837,582 44,809,169
By products
Clay
Fireclay sq. ft. 5,663 81,386
Other clay, including
bentonite ‘¢ . 919,946
Fireclay blocks and shapes . 69,465
Firebrick no. 4,969,510 665,748
Brick
Soft mud process
Face no. 56,345,834 2,863,572
Common ‘“ 13,917,395 528,283 26,531,420
Stiff mud process
Face o 324,190,769 17,141,888
Common “ 35,208,956 1,063,206
Dry process
Face “ 45,700,894 2,349,336
Common ‘ 30,689,647 1,865,951
Fancy or ornamental ¢t 3,280,871 307,084
Sewer brick “ 2,512,658 93,648
Paving brick o¢ 1,115,880 118,631
Structural tile 04.197 1.974.038
Hollow blocks st. , ’ ,
Floor tile sq. st 380,660 174,316 1,384,466
Drain tile no. 67,347,504 g,sgg,g’ég 4,443,108
Sewer pipe ft. 8,884,868 ,803,
Flue linings i 1,426,608 033,622 4,955,389
Pottery . 1,263,297 1,855,015
Other products 5,639,7711
Total 42,837,582 44,809,169

Source: Dominion Bureau of Statistics.

* Included under ‘‘other’’.

T Includes fireclay, bentonite and other clay, fireclay blocks and shapes, firebrick and other miscellaneous

clay products.

P Preliminary; .. Not available «
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Clays ond Clay Products

TABLE 2

Imports and Exports of Clay, Clay Products and Refractories

1965 1966
Quantity $ Quantity $
Imports
Clay, clay products and
refractories
Bentonite s.t. 182,162 1,587,108 192,211 1,789,000
Drilling mud ‘o 8,054 720,530 8,103 902,000
China clay, ground or unground ** 193,966 4,163,758 196,777 4,483,000
Fireclay, ground or unground o 66,769 531,734 52,556 730,000
Clays, ground or unground « 86,668 1,068,779 82,975 1,123,000
Clays and earth, activated “ 3,148 525,837 4,206 597,000
Brick, building
Glazed M 6,346 506,666 2,744 221,000
n.e.s, o 21,764 1,289,068 18,814 1,150,000
Building blocks “ . 623,615 . 526,000
Earthenware tiles
Under 21, x 214°? sq. ft. 11,103,491 2,457,179 9,256,206 1,936,000
Over 214 x 214’ ¢« ¢ 11,797,871 2,286,113 12,606,408 2,473,000
Clay bricks, blocks, tiles,
n.e.s. . 161,116 . 143,000
Firebrick
Alumina M 2,922 2,622,632 2,988 4,009,000
Chrome o« 245 325,093 579 689,000
Magnesite M 578 1,084,807 725 1,646,000
Silica “ 2,086 1,539,890 5,307 3,773,000
me.s. “ 37,585 10,332,047 45,595 13,759,000
Refractory cements and mortars . 1,752,186 . 1,934,000
Pottery settings and firing
supplies . 230,613 . 213,000
Crude refractory materials s.t. 4,544 331,178 6,126 356,000
Grog (refractory scrap) e 20,457 670,370 18,955 697,000
Refractories, n.e.s. .. 2,196,674 - 2,641,000
Acid-proof brick . 379,516 . 432,000
Tableware, china or porcelain® 8,471,788
Tableware, céramic 10,225,447 21,934,000
Porcelain insulating fittings 3,325,492 3,590,000
Total clay, clay products J
and refractories 59,409,236 71,746,000
By main countries
United States 32,125,597 39,255,000
Britain 17,270,495 20,327,000
Japan 6,515,081 6,687,000
West Germany 806,693 2,083,000
France 1,051,011 864,000
Ireland 409,554 514,000
Belgium and Luxembourg 21,905 507,000
Hong Kong 165,432 323,000
Denmark 197,379 293,000
Italy 212,588 246,000
Other countries 633,501 647,000
Total 59,409,236 71,746,000
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Table 2 (concl.)

1965 1966
Quantity $ Quantity $
Exports
Clays, clay products and
refractories
Clays, ground and unground s.t. 1,319 50,696 2,703 78,000
Crude refractory materials i 905,416 1,878,030 1,302,361 2,690,000
Building brick, clay M 11,713 729,283 11,238 901,000
Clay bricks, blocks, tiles,
n.e, s. . 260,661* . 234,000
Firebrick and similar shapes . 5,438,033 . 5,389,000
Refractories, n.e.s. .. 391,745 . 703,000
High tension insulators and
fittings . 817,680 . 1,941,000
Tableware, n.e.s. . 702,343 . 636,000
Stone, clay and concrete end
products 8,717 7,000
Total clays, clay products
and refractories 10,277,188 12,579,000
By main countries
United States 7,069,902 9,319,000
Puerto Rico 232,539 329,000
Chile 351,581 273,000
France 93,908 204,000
Bahamas 96,908 198,000
Pakistan 157,684 188,000
Greece 149,025 155,000
Italy 89,987 144,000
New Zealand 185,605 132,000
Britain 135,558 112,000
Other countries 1,714,491 1,525,000
Total 10,277,188 12,579,000

Source: Dominion Bureau of Statistics e

* Not available as a separate class after 1965 and combined with ‘‘Tableware ceramic’’ in 1966, The totals
for 1964 and 1965 have been revised to include ‘‘Tableware ceramic’’ amounting to $9,721,505 in 1964 end

$10,225,447 in 1965,
.. Not available; n.e.s. Not elsewhere specified.

Six plants manufactured such products as
clay sewer pipe, flue liners, conduits and wall
coping. Their raw materials were mainly domes-
tic low-grade fireclay, stoneware clay, common
clay and plastic shale. Two plants in Ontario
imported low-grade fireclay from the United
States for production of these products; one of
them mixed local clay with the imported fire-
clays to form a suitable production mix.

Eighteen plants manufacturing refractories
used clay as the principal ingredient in many
of their products. Only four, all
Canada, used domestic clays.

in westem
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Five sanitaryware plants, eight electrical
porcelain plants, three wall tile plants, four
dinnerware plants and numerous souvenir and
art potteries were the principalusers of ceramic-
grade china clay and ball clay, which is
imported mainly from the United States and the
United Kingdom.

The use of kaolin in Canada has increased
yearly in the past few years (Table 6). No
statistics on consumption of fire clay and ball
clay are available. About 2.5 million tons of
domestic clay are consumed in the products
included in Table 1.
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TABLE 3

Shipments of Clay Products Manufactured in Canada from Imported Clays*

1962 1963 1964
Quantity $ Quantity ) $ Quantity $
Glazed floor and wall tile, sq. ft. 12,613,000 4,859,000 14,587,214 5,100,000 18,448,215 6,176,000
Electrical porcelains . 5,703,000 . 6,279,000 . 7,918,000
Pottery, art and decorative ware . 802,000 . 806,000 1,053,000
Pottery tableware . 1,377,000 . 1,563,000 1,806,000
All other products
(sanitaryware, etc.) . 10,378,000 . 12,016,000 e 14,289,000
Source: Dominion Bureau of Statistics .
* Does not include refractories .
.+ Not available .
TABLE 4
Shipments of Refractories Manufactured in Canada
1962 1963 1964
Quantity $ Quantity $ Quantity $
Fireclay blocks and shapes S.t. . 56,742 . 47,621 . 73,674
Firebrick M 4,013 514,260 4,775 636,112 3,807 598,897
Other firebrick and shapes* s.t. . 11,964,000 . 12,257,0007 . 14,715,000
Refractory cements, mortars
castables and other refractory
materials s.t. 60,581 6,889,000 71,724 8,350,000 66,079 7,677,000

Source: Dominion Bureau of Statistics.

* Includes rigid firebrick, stove linings end other

.. Not available; T Revised

shapes made from imported clays,

chrome ore, magnesite, etc,

syonpoid o)) puo sho|)



TABLE 5

Clays and Clay Products Production and Trade; 1957-66
($ millions)

Production Imports ExportsT
Domestic Clays* Imported Clays** Total
1957 35.9 19.9 55.8 47.4 4.3
1958 41,7 23.7 65.4 44.8 4.2
1959 42.5 23.9 66.4 48.1 5.1
1960 38.2 21.5 59,7 46.7 5.3
1961 37.0 19.4 56.4 47.1 5.8
1962 37.8 22.5 60.3 48.3 5.4
1963 38.2 25.2 63.4 43.9 7.6
1964 40.8 30.2 71.0 54,71 8.9
1965 42.8 31.4 75.2 59.4r 10.3
1966P 44.8 e . 71.7 12.6

Source: Dominion Bureau of Statistics.

* Production (shipments) of clay and clay products from domestic material,
** Production (shipments) of clay products from imported clay, from 1961 does not.include refractories.
t From 1964 includes additional categories of refractories o

P Preliminary; T Revised; .. Not available.
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TABLE 6

Consumption (available data) of China Clay by
Industries, 1964-65
(short tons)

1964 1965
Ceramic products 12,715 12,719
Paint and varnish 1,980 2,298
Paper and paper products 103,379 112,881
Rubber and linoleum 12,305 12,919
Other products* 11,502 13,880
Total 141,881 154,697

Source: Dominion Bureau of Statistics

* Includes miscellaneous chemicals, cleansers, de-
tergents, soaps, medicinals and phamaceuticals and
other miscellaneous products.

USES, NATURE AND LOCATION OF CL AY
AND SHALE DEPOSITS

CHINA CLAY (KAOLIN)

China clay, frequently referred to as kaolin,
is a high-quality material used as a filler and
coater in the paper industry, a raw material in
ceramic products and a filler for rubber and
other products. The properties needed in the
paper industry are intense whiteness, freedom
from abrasive grit and high coating retention.
In the ceramic industry it is used as a refrac-
tory raw material. In prepared whiteware bodies
it is used along with such materials as nephe-
line syenite, silica, feldspar and talc, for the
manufacture of such products as wall tile, floor
tile, sanitaryware, dinnerware, pottery and
electrical porcelain. China clay is used as a
source of alumina and silica in the whiteware
industries. It also imparts a degree of plasticity
to the unfired body and helps to maintain a
white fired colour.

Because of the problems of beneficiation
and the small size of some deposits, none of
the crude kaolins known to exist in Canada have
been developed.
high proportion of quartz, whose particles vary
in size from coarse to very fine, and such
substances as mica, feldspar, magnetite, pyrite
and colloidal iron. In the crude material the
percentage of clay, which is made up princi-
pally of kaolinite, is frequently small, Attempts
to remove impurities from Canadian kaolins
have so far not been successful. However, new

Most occurrences contain a

Clays and Clay Products

and improved methods of beneficiation may be
effective.

Extensive deposits of sandy kaolin occur

Wood Mountain, Fir Mountain, Knollys,
Flintoft and other localities in southem Sas-
katchewan. Considerable work had been carried
out by the Government of Canada, the Univer-
sity of Saskatchewan and the Govemment of
Saskatchewan, but so far beneficiation has not
been successful.

near

A deposit of refractory clay similar to a
secondary china clay occurs along the Fraser
River near Prince George, British Columbia.
The material varies from very plastic to very
sandy. The upper beds are considerably iron-
stained. This material has been investigated
as a source of kaolin, as a fireclay and as a
raw material for facing brick.

A clay deposit at Arborg, Manitoba, con-
tains colloidal iron, a considerable quantity of
quartz and some other impurities in addition to
kaolinite. Kaolin-bearing rock occurs in Quebec
at St. Remi d’Amherst, Papineau County;
Brebeuf, Terrebonne County; Point Comfort, on
Thirtyone Mile Lake, Gatineau County; and
Chateau Richer, Montmorency County. The
Quebec deposits, in general, contain an ex-
cessive amount of quartz and iron minerals. The
kaolinite content is variable but is usually less
than 50 per cent. The Chateau Richer material
is mainly feldspar with about 25 per cent kao-
linite. In recent years, various companies have
shown considerable interest in Quebec’s kao-
lin-bearing deposits because of their kaolinite
content and because of the possible uses of the
unbeneficiated material for the facing-brick
and other industries.

Kaolinized deposits occur extensively in
northern Ontario. To date certain difficulties
with quality and exploration have not been
overcome. Work on these deposits continued
during the year in several laboratories.

BALL CLAY

Ball clays are used in whitewares, where
they impart plasticity and a high green strength
to the bodies. They fire white or light cream,
which does not interfere with the fired colour of
the whiteware products. Being extremely refrac-
tory, they are used as a plastic bond clay in
various types of refractory products.
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Ball clays obtained in Canada are mineral-
ogically similar to high-grade plastic fireclays.
They are made up principally of fine-particle
kaolinite and quartz.

In Canada ball clays are known to occur
in the Whitemud formation of southem
Saskatchewan. Good-quality deposits are known
to exist at Willows, Readlyn, Big Muddy Valley,
Blue Hills, Willow Bunch, Flintoft and in other
areas. Clay from the Willows area has been
used for many years in the potteries at Medicine
Hat and in Vancouver. It has been tested in the
United States. The lack of proper quality
control, the distance from large markets and
lack of reserves have been the principal dis-
advantages affecting the use of this material.
Some ball clay from the Flintoft area is being
used for white-to-buff facing brick and for
household pottery and crocks.

only

FIRECLAY

Canadian fireclays are used principally
for the manufacture of medium and high-duty
firebrick and refractory specialties., High-duty
refractories require raw materials having a
PCE (pyrometric cone equivalent) of about
31%2 to 32% (approximately 1,699 to 1,724°C).
Intermediate-duty refractories require
materials having a PCE of about 29 (approxi~
mately 1,659°C) or higher. Clays having a PCE
of less than 29 but greater than 15 (approxi-
mately 1,430°C) may be suitable for low-duty
refractories or ladle brick as well as for other
clay products. No known Canadian fireclays
are sufficiently refractory for the manufacture
of superduty refractories without the addition
of some very refractory material such as
alumina,

raw

Various grades of good-quality fireclays
occur in the Whitemud formation in Saskatche-
wan. At a large plant at Claybank, fireclays
from nearby pits are used for the manufacture
of medium- and high-duty refractories and
refractory specialties. Good-quality fireclays
occur on Sumas Mountain in British Columbia.
At a large plant there the better grades are
used in the manufacture of products similar to
those produced at the Saskatchewan plant
Some fireclay from the Sumas Mountain deposit
is exported to the United States and a small
quantity is used at plants in Vancouver.
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Fireclay and kaolin occur in the James
Bay watershed of northern Ontario along the
Missinabi, Abitibi, Moose and Mattagami rivers.
Adverse terrain and climate have made explo-
ration difficult. One of the various interested
companies did some sampling in the area in
1962 and another took samples in 1963. Some
seams of clay in the deposit at Shubenacadie,
Nova Scotia, are sufficiently refractory for
medium-duty refractories. Preliminary work has
been done on their use for the production of
ladle brick. Clay from Musquodoboit, Nova
Scotia, has been used by a few foundries in
the Atlantic Provinces.

Ontario and Quebec have no producing
domestic sources of fireclay. These industrial
provinces import most of their requirements
from the United States.

STONEWARE CLAY

Stoneware clays are similar to low-grade
plastic fireclays. They are used extensively
in sewer pipe, flue liners, facing brick, pottery,
stoneware crocks and jugs and chemical stone-
ware. As in fireclays the principal clay mineral
is kaolinite or a similar clay mineral.

The principal source of stoneware clay in
Canada is the Whitemud formation of southem
Saskatchewan and southeastemn Alberta. The
Eastend, Saskatchwan, area was formerly the
source of much of the clay used at Medicine
Hat. Stoneware clay pits are now located in the
Alberta Cypress Hills, southeast of Medicine
Hat, and at Avonlea, Saskatchewan,

Stoneware or low-grade fireclays occur
on Sumas Mountain, near Abbotsford, British
Columbia. They are used in the manufacture
of sewer pipe, flue lining, facing brick .and
tile. Similar types of materials occur at Shuben-
acadie and Musquodoboit in Nova Scotia. The
Shubenacadie clays are used principally for
the manufacture of buff facing brick. Other
similar deposits occur at Swan River, Manitoba,
where some buff brick has been manufactured,
and in British Columbia at Chimney Creek
Bridge, Williams Lake, Quesnel and close to
the Alaska Highway. Quebec and Ontario import
stoneware clay from the United States for the
manufacture of facing brick and sewer pipe.



COMMON CLAY AND SHALE

Common clays and shales are the principal
raw materials available in Canada forthe man-
ufacture of clay productss They are used
mainly for the manufacture of common and
facing brick, structural tile, partition tile,
conduit, quarry tile and drain tile. Some common
Canadian clays are mixed with stoneware clay
for the manufacture of such products as facing
brick, sewer pipe and flue lining,

Because of the presence of iron, common
clays and shales usually fire salmon or red.
Their fusion points are low — usually well
below cone 15 (approximately 1,430°C), which
is considered to be the lower limit of the sof-
tening point for fire clays. Ordinarily, they are
a heterogeneous mixture including clay minerals
and various other minerals such as quartz,
feldspar, mica, goethite, siderite, pyrite,
carbonaceous material, gypsum, calcite, dolo-
mite, homblende and many others. The clay
minerals are chiefly illitic, chloritic or illi-
tic-chloritic, although frequently a member of
the montmorillonite kaolinite group and
various mixed layer clay minerals are found in
them.

or

Clays and shales suitable for the manu-
facture of clay products usually contain 15 to
35 per cent small-particle quartz. If the quartz
exceeds this proportion and there are other
nonplastic materials, the plasticity of the clay
is reduced and quality of the ware is lowered.
Many clays and shales contain calcite or dolo-
mite or both. If present in sufficient guantities
these cause the clay to fire buff and adversely
affect the fired strength and density. Common
clays and shales are usually higher in alkalis,
alkaline materials and iron-bearing minerals
and much lower in alumina than the high-quality
stoneware clays, fireclays and ball clays.
Since shales are less plastic than clays, they
must be finely ground when used for extruded
ware so that plasticity may be developed if
possible, or they must be combined with a
plastic clay or some plasticizer.

Common clays and shales are found in all
parts of Canada but deposits having excellent
drying and firing properties are generally scarce
and new deposits are continually being sought.

Clays and Clay Products

BENTONITE

Bentonite is the subject of another review
in the present series.

PRICES

Prices are not available for all types of
clays. China clay generally commands the
highest prices because of the cost of its bene-
ficiation and the special processes necessary
to produce it for various industries. For exam-
ple, the paper industry’s specifications and
requirements for china clay are different from
those of the ceramic industry. The prices of
ball clays and high-quality fireclays are about
the same as those of most china clays. Low-
grade fireclays and stoneware clays generally
sell for less than ball clays but are priced
higher than common clays and shales. Ball
clays and kaolins are sold in bags or in bulk;
low-grade fireclays, stoneware clays and
common clays and shales are usually sold
in bulk.

According to Oil, Paint and Drug Reporter,

December 26, 1966, prices in the United States
were as follows, per short ton:

Ball clay
Domestic, air-floated,
bags, car lots, f.o.b.
Tennessee
Domestic, crushed, mois-
ture repellent, bulk, car
lots, f.o.b. Tennessee

$18.00-$22.00

8.00- 11.25

China clay
Domestic, dry-ground,
calcined, air-floated,
bags, car lots, f.o.b.
works
Domestic, dry-ground, un-
calcined, air-floated, 99%
325 mesh, f.o.b. Georgia,
bags, car lots, f.o.b.

$45.00-$68.00

works 17.50
Domestic, water-ground,

bags, car lots, f.0.b.

works 22.50- 51.00



TARIFFS

Mo st
Favoured General
Nation

British
Preferential

Canada
Clays, including china clay, fireclay,
and pipe clay not further manufactured

than ground free free free

Activated clay, when imported for use in
refining of oils 10% 10% 25%

Varying tariffs are in effect for clay products
glazed and unglazed and clay building ma-
terials.

United States
Clays, whether or not washed, ground, or
otherwise beneficiated, per long ton
China clay or kaolin 67¢
Fuller’s earth
Not beneficiated 50¢
Wholly or partly beneficiated $1
Bentonite $1.25
Common blue clay and other ball clays
Not beneficiated 62¢
Wholly or partly beneficiated 1.21
Other clays
Not beneficiated 50¢
Wholly or partly beneficiated $1
Any of the foregoing clays artificially arti-
vated with acid or other material 0.1 per 1b plus

12.5% ad val
Varying tariffs exist on clay products
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Coal

T.E. TIBBETTS*

In 1966 there were decreases in production,
imports and consumption of coalin Canada while
exports of metallurgical grade coal to Japan in-
creased. Bituminous coal production decreased
while small increases in the production of both
lignite and subbituminous coals wereregistered.
Substantial increases in the values of bitumi-
nous coals, particularly those from Nova Scotia
mines reflected the continued rise in production
costs of these coals. Government subvention as-
sistance was continued and expanded to help
offset the rising production and transportation
costs. There were large increases in the use of

* Fuels Research Centre, Mines Branch.

coal in Canada by thermal electric generating
stations but other coal markets declined appre-
ciably.

At the year’s end the outlook for coal was
mixed. In Eastem Canada rising costs and de-
clining markets indicated a continuing decline
in production levels, while in Western Canada
there was optimism that coal production levels
would increase to meet the demands of the ther-
mal power industry and possibly the metallur-
gical industry.
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COAL AREAS AND PRINCIPAL PRODUCERS

(with approximate production in thousands
of short tons)

(numbers refer to numbers on map)

Nova Scotia

1. Sydney and Inverness areas
(high-volatile bituminous)
Bras d’0Or Coal Co. Ltd. (Four Star

mine) 110
Chestico Mining Corporation Limited 17
Dominion Coal Company, Limited 2,651

Dominion Steel and Coal Corporation,
Limited, Old Sydney Collieries

Division 624
Evans Coal Mines Limited 49
2. Pictou area (medium- and high-vola-
tile bituminous)
Dominion Steel and Coal Corporation,
Limited, Acadia Coal Company
Division 191
Drummond Coal Company Limited 57
Greenwood Coal Company, Limited 11
3. Springhill and Joggins areas (high-
volatile bituminous)
River Hebert Coal Company Limited 60
Springhill Coal Mines Limited 85
Joggins Mining Company Limited 1

New Brunswick
4, Minto area (high-volatile bituminous)

Avon Coal Company, Limited 230
D.W, & R.A, Mills Limited 257
Dufferin Mining Limited 29
Grand Lake Mining Co. Limited 3
Midland Mining Co. Ltd, 60
Miramichi Lumber Company (Limited) 212
C.H. Nichols Co, Ltd. 46
Norman 1. Swift, Ltd. 7
V.C. McMann, Ltd. 53
Saskatchewan
5. Souris Valley area (lignite)
Battle River Coal Company Limited 762
Manitoba and Saskatchewan Coal
Company Limited 389
Utility Coals Ltd. 927
Alberta
6. Brooks and Taber areas (subbitumi=-
nous)
Alberta Coal Sales Limited 61
The Kleenbim Collieries, Limited 6
PRODUCTION

Production of coal decreased 1.7 per cent
to 11.4 million tons valued at $81.8 million in
1966. Production of bituminous coal decreased
3.5 per cent, whereas production of subbitumi-
nous coal and lignite increased 1.3 per cent and
0.7 per cent respectively.
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7.

10.

11.

12,

Drumheller, Sheemess and Carbon
areas (subbituminous)

Century Coals Limited

Fox, Alfred

Fox Coulee Coals Ltd.

Battle River Coal Company Limited

Nottal Brothers

Subway Coal Limited

. Castor, Ardley and Camrose areas

(subbituminous)
Battle River Coal Company Limited
Bumstad Coal Ltd.
Camrose Collieries Ltd.
Forestburg Collieries Limited
Lynass, John
Sissons, R,C.
Stettler Coal Company Limited

. Edmonton, Tofield, Westlock and

Pembina areas (subbituminous)
Alberta Coal Ltd. (mines Nos. 419
and 1757)
Egg Lake Coal Company Limited
Jet Construction Ltd.
North Point Coal Company, Limited
Ostertag, Charles
Star~Key Mines Ltd.
Warburg Coal Co. Ltd.
Whitemud Creek Coal Co. Ltd.
Lethbridge area (high-volatile
bituminous)
Lethbridge Collieries, Limited
Crowsnest area (medium-~volatile
bituminous)
Coleman Collieries Limited
Cascade area (low-volatile
bituminous and semianthracite)
The Canmore Mines, Limited

British Columbia

13,

14,

15.

East Kootenay (Crowsnest) area
(medium-volatile bituminous)

Crows Nest Industries Limited

Northem area (medium- and high-
volatile bituminous)

Bulkley Valley Collieries, Limited

Vancouver Island area (high-volatile
bituminous)

Comox Mining Company Limited

Yukon Territory

16.

Carmacks area (high-volatile
bituminous)
Yukon Coal Company Limited

175

41
199

16
264
16
502

25

1,110
13
15
19
10
51
12
15

631

245

1,059

12

16

Nova Scotia’s coal production decreased
6.8 per cent and amounted to 33.8 per cent of
the total coal production in Canada. High vola-
tile bituminous coking coal was produced in the
Sydney, Cumberland and Pictou areas and non-

coking high-volatile bituminous coal was pro-
duced in the Inverness area, all fromunderground
mines.
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COAL IN CANADA 1966

DEPARTMENT OF ENERGY, MINES AND RESOQURCES

New Brunswick, where production decreased
9.8 per cent produced 7.9 per cent of Canada’s
total coal production. This was high-volatile bi-
tuminous coking coal mainly from underground
and strip mines in the Minto area but also from
strip mines in the Chipman and Coal Creek areas.
More than 83 per cent of New Brunswick’s coal
is from strip mines.

All of Saskatchewan’s production is lignite
from strip mines located in the Bienfait and Est-
evan areas of the Souris Valley and the produc-
tion in 1966 was 18.2 per cent of the national
output.

In Alberta where coals ranging from semi-
anthracite to subbituminous were mined, pro-
duction amounted to 30.4 per cent of that for all
of Canada. The largestoutput was from the sub-
bituminous mines and thirty-one such mines op-
erating in 1966 produced almost 75 per cent of
Alberta’s coal. Six mines in the Pembina, Cas~
tor, Drumheller, Sheerness and Taber areas pro-
duced more than 85per cent of thesubbituminous

coal. Total production of coal in Alberta in-
creased 1.6 per cent in 1966; there was an in-
crease of 2.4 per cent in the production of bi-
tuminous coal and an increase of 1.3 per cent
in the production of subbituminous coal. About
7C per cent of Alberta’s production was from
strip mines,

In British Columbia cecal production in 1966
increased about 12,0 per cent and represented
about 9.5 per cent of the nation’s coal output.
All of British Columbia’s coal production is bi-
tuminous and the Crowsnest area (East Kootenay
district on the mainland) accounted for all but
a small quantity of the production. Underground
mines produced 89.2 per cent of the total output
in the province.

The Yukon Territory produced about 5700
tons of coal from a single underground mine.

The weighted average output per man-day
for all coal mines in Canada increased 1..696
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tons to 18.060 tons. For strip mines, which ac- TRADE

counted for 47.2 per cent of the coal production,
the output per man-day increased by 3.686 tons
and the output from underground mines increased
by 0.294 ton per man=-day.

Coal produced in Canada in 1966 had an
average value of $7.18 a ton, or 31.77 cents per
millien BTU. Bituminous coal, which accounted
for 88.2 per cent of the total value, averaged
$10.74 a ton; this is an increase of about $1.30
a ton from the previous year, resulting largely
from an increase of $2.36 a ton for Nova Scotia
coals. Lignite decreased only one cent a ton
value; subbituminous coals decreased 24 cents

in

a ton. Nova Scotia coal is by far the most ex-
pensive at 49.85 cents per million BTU, and
Saskatchewan lignite at 12.09 cents per million
BTU, is the cheapest source of coal-derived
energy in Canada.

Nova Scotia shipped about 61.3 per cent of
its output to other parts of the country; 88.1 per
cent of this went to Quebec and Ontario. A small
amount of Nova Scotia coal was exported to the
island of St. Pierre., New Brunswick. shipped
about 7.3 per cent of its output to Quebec and
about 1.5 per cent to the United States.

More than 35 per cent of Saskatchewan’s
coal production was shipped to Manitoba and
Ontario.

Alberta shipped 20.6 per cent of its coal
production to other provinces, Saskatchewan
and British Columbia taking, respectively, 10.9
and 5.7 per cent. About 3.3 per cent went to
Manitoba and 0.7 per cent to Ontario., About 80
per cent of the bituminous cokingcoalsproduced
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in the Crowsnest area was exported to Japan to
upgrade the Japanese coal blends for metallur-
gical use.

About 12.6 per cent of the coal output of
British Columbia was shipped to Manitoba and
2.2 per cent went to markets in Ontario. About
34.7 per cent of the production from this prov-
ince was exported, mainly to Japan.

There was a decrease of 1.0 per cent in
coal imports. Imports of bituminous coal from
the United States decreased 0.7 per cent and
imports of anthracite, mainly from the United
States with some from Britain, decreased 7.2
per cent. More than one-third of the bituminous
coal imported was high-grade coking coal used
in the metallurgicalindustry in Ontario and Nova
Scotia.

CONSUMPTION

Consumption of coal in Canada decreased
0.8 per cent in 1966 to 26.5 million tons. Almost
62 per cent of the coal consumed was imported.

A large part of the output of Nova Scotia
and New Brunswick coal mines is used locally
for industrial steam-raising (including that in

Coal and Coke

thermal electric plants) and household and com-
mercial heating, The use of Nova Scotia coal
in the generation of thermal electric power in-
creased 26.2 per cent in 1966. This is the great-
est single use of this coal and is followed by
its use in the manufacture of metallurgical coke
for the steelindustry at Sydney. Increasing quan-
tities of Alberta’s subbituminouscoals are being
employed industrially, particularly for thermal
electric power generation. A large part of the
bituminous coals produced in the Crowsnest
areas of Alberta and British Columbia are -ex-
ported for metallurgical purposes. Lignite from
Saskatchewan was used for fuel for thermal elec-
tric generating stations and for commercial and
household heating and industrial purposes.

In 1966 coal used in the household and
commercial building heating market decreased
almost 16 per cent. Total industrial consump-
tion of coal, including that used by thermal
electric generating stations,decreased 2.4 per
cent. The use by thermal electric generating
stations increased 2.4 per cent. The proportion
of Canadian coal used industrially was about
46.6 per cent, the remainder being mainly bi-
tuminous coal from the United States. Use of
coal in thermal electric generating stations in

CONSUMPTION OF COAL IN CANADA BY USES

Domestic and N
Commercial 33

Building Heoﬁng\

SN

Roilway 1%

Other uses include coals for bunkers, colliery and waste

SOURCE: DOMINION BUREAU OF STATISTICS DEPARTMENT OF ENERGY, MINES AND RESOURCES
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TABLE 1

Coal — Production, Trade and Consumption, 1965-66

(short tons)

1965 1966P
Short Tons s Short Tons $
Production
All Classes
Nova Scotia 4,134,161 45,486,833 3,854,534 51,518,674
New Brunswick 996,328 8,637,619 898,315 7,892,427
Saskatchewan 2,063,933 3,715,385 2,078,165 3,717,586
Alberta 3,413,928 12,173,846 3,467,254 11,947,258
British Columbia and Yukon 980,266 5,887,443 1,093,301 6,757,203
Total 11,588,616 75,901,126 11,391,569 81,833,148
Exports
Bituminous
Bermuda 15 420 - -
United Kingdom - - 58 6,000
St. Pierre 4,825 63,011 2,097 29,000
United States 198,020 1,994,464 167,148 1,754,000
Japan 1,023,134 10,613,890 1,059,502 11,413,000
Total 1,225,994 12,671,785 1,228,805 13,202,000
Briquettes
United States 7,420 111,063 24,659 373,000
Imports (for consumption)
Anthracite
United States 635,113 7,593,686 594,193 6,747,000
United Kingdom 5,048 101,727 - -
Total 640,161 7,695,413 594,193 6,747,000
Bituminous
United States 15,955,232 118,250,949 15,842,562 134,063,000
Briquettes
United States 7,934 253,692 6,583 228,000
Consumption
Domestic 10,181,171 10,117,756
Imported 16,593,547 16,435,111
Total 26,774,718 26,552,867
PPreliminary; — Nil.
1966 is estimated at 7.9 million tons, an in- BRIQUETTES

crease of about 2.4 per cent from the previous
year and representing about 29.7 per cent of the
total coal consumed in Canada.

There was a small decrease to just under
5.9 million tons in the use of coal to manu-
facture coke, although consumption of imported
coal for coke making increased 1.8 per cent,
Use of Canadian coal for this purpose decreased
more than 20 per cent mainly as a result of
substitution of Canadian coal for higher quality,
imported coal at the Sydney steel works.
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There was a decrease of almost 16 per
cent in the production of coal briquettes in
1966. Lignite briquette production was down
about 5 per cent and production of bituminous
coal briquettes was down more than 24 per cent.
Apparent consumption of briquettes was about
44.2 per cent less than in 1965.

SUBVENTION ASSISTANCE
Payments by the Federal Government
through the Dominion Coal Board to assist the
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movement of coal to markets increased by al- Payments under the Atlantic Provinces
most $6.3 million in 1966. Subvention assist- Power Development Act, 1958 totalled almost
ance amounting to about $3 million was applied $3.1 million in 1966.

to the export of more than a million tons of

coal from the Crowsnest area of Alberta and

British Columbia.

TABLE 2

Coal ~ Production, Imports, Exports and Consumption, 1956-66
(short tons)

Consumption

Production [mportsl Exports
Domestic? Im ported’ Total
1956 14,915,610 22,613,374 594,166 14,115,095 22,198,049 36,313,144
1957 13,189,155 19,476,249 396,311 12,478,626 19,041,030 31,519,656
1958 11,687,110 14,491,315 338,544 11,054,757 14,154,121 25,208,878
1959 10,626,722 14,236,118 473,768 10,589,263 13,958,996 24,548,259
1960 11,011,138 13,564,836 852,921 9,973,308 13,276,599 23,249,907
1961 10,397,704 12,306,498 939,336 9,572,805 12,057,086 21,629,891
1962 10,284,769 12,614,189 893,919 9,510,293 12,377,965 21,888,258
1963 10,575,694 13,370,406 1,054,367 9,504,903 13,105,686 22,610,589
1964 11,319,323 14,989,114 1,291,664 10,080,243 14,987,656 25,067,899
1965 11,588,616 16,595,393 1,225,994 10,181,171 16,593,547 26,774,718

1966P 11,391,569 16,436,755 1,228,805 10,117,756 16,435,111 26,552,867

Source: Dominion Bureau of Statistics.,

t Imported coal referred to by DBS as ‘Entered for Consumption’ represents amounts cleared from customs ports,
duty paid. Before 1962, ‘Landed Imports’ we;e shown; these were the amounts which actually entered the
country, recorded before customs clearance. 2 Sum of sales at Canadian coal mines, colliery consumption,
coal supplied to employees and coal used in making coke and briquettes, less coa! exported, 3 Deductions
have been made to account for foreign coal re-exported from Canada and bituminous coal removed from ware-
house for ships’ stores. Imports of briquettes not included.

P Preliminary.

TABLE 3

Coal Production, by Types, Provinces and Territories, 1965-66

1965 1966P
Short tons $ Short tons $
Bituminous*
Nova Scotia 4,134,161 45,486,833 3,854,534 51,518,674
New Brunswick 996, 328 8,637,619 898,315 7,892,427
Alberta 859,176 5,771,661 879,569 6,047,369
British Columbia and Yukon Territory 980,266 5,887,443 1,093,301 6,757,203
Total 6,969,931 65,783,556 6,725,719 72,215,673
Subbituminous*
Alberta 2,554,752 6,402,185 2,587,685 5,899,889
Lignite*
Saskatchewan 2,063,933 3,715,385 2,078,165 3,717,586
All types
Total, Canada 11,588,616 75,901,126 11,391,569 81,833,148

Source: Dominion Bureau of Statistics.

*Coal classification of the American Society for Testing and Materials as in ASTM standards on Coal and Coke,
‘Classification of Coals by Rank’ (ASTM Designation: D-388-64T),

P Preliminary.
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TABLE 4

Coal Production, by Type of Mining and Average Output per Man-day, 1966
(short tons)

Production Average Output per Man-dayP
Underground Strip Underground Strip
Nova Scotia 3,854,534 — 2.529 —
New Brunswick 145,649 752,666 1.922 5.328
Saskatchewan ~ 2,078,165 - 47,482
Alberta 1,040,909 2,426,345 5.239 31.929
British Columbia 969,804 117,827 7.252 25.913
Yukon 5,670 - 3.113 -
Canada 1966P 6,016,566 5,375,003 3.745* 34.085%
1965 6,035,484 5,553,132 3.451%* 30.399%*
Total, all mines 1966P 11,391,569 18.060*
1965 11,588,616 16.364*
Source: Dominion Bureau of Statistics.,
*Weighted average.
P Preliminary; — Nil.
TABLE 5
Comparison of Average Values of Canadian Coals, 1966P
Average Average
Average Value per Value per
Btu/lb,* Short ton** Million Btu
(%) (¢)
Nova Scotia, bituminous 13,400 13.36 49,85
New Brunswick, bituminous 12,000 8.78 36.58
Saskatchewan, lignite 7,400 1.79 12.09
Alberta
Bituminous 13,700 6.87 25.07
Subbituminous 8,900 2.28 12.81
British Columbia, bituminous 13,700 6.17 22.52
Yukon Territory, bituminous 11,900 8.18 34,37
Total
Bituminous 13,300 10.74 40.38
Subbituminous 8,900 2.28 12.81
Lignite 7,400 1.79 12.09
Average, Canada 11,300 7.18 31,77

*Fuels Research Centre, Department of Energy, Mines and Resources, commercial coal survey
reports of analyses. **Dominion Bureau ot Statistics.

P Preliminary.
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TABLE 6

Interprovincial Shipments of Coal, 1966
{short tons)

Originating Province

Destination .
Nova Scotia Brul:‘-n::ick Saskatchewan Alberta CBo;:At:xsbl}a
Newfoundland 46,829 - — - -—
Prince Edward Isiand 22,765 — - - -
Nova Scotia - - - - -
New Brunswick 211,143 — — — —
Quebec 1,120,649 66,021 — 15 -
Ontario 960,210 5 225,452 24,893 24,346
Manitoba - - 516,261 115,771 137,188
Saskatchewan - — - 376,589 313
Alberta - - - - 65
British Columbia and Yukon — — — 197,521 -
Total 2,361,596 66,026 741,713 714,789 161,912
Source: Dominion Bureau of Statistics.
TABLE 7
Exports of Coal, 1966
{short tons)
Shipments from Mines by Provinces*
Destination v
Nova Scotia Bmﬁztvlick Saskatchewan Alberta CB;:;:stri‘a All
St, Pierre 3,272 - - - - -
United States — 13,254 7,408 12,206 1,171 34,039
Japan — - - 709,962 376,249 1,089,483
Total 3,272 13,254 7,408 722,168 377,420 1,123,522
Source: Dominion Bureau of Statistics.
*Destined for export. ’
- Nil.
TABLE 8
Imports of Coal for Consumption, 1965-66
(short tons)
Country of Origin Anthracite Bituminous* Total
United States 1966P 594,193 15,842,562 16,436,755
1965 635,113 15,955,232 16,590, 345
United Kingdom 1966P - - -
1965 5,048 — 5,048
Total 1966P 594,193 15,842,562 16,436,755
1965 640,161 15,955,232 16,595,393
Value 1966P $6,747,000 $134,063,000 $140,810,000
1965 7,695,413 118,250,949 125,946,362
Source: Dominion Bureau of Statistics, Trade of Canada.
*Includes coal dust and coal not otherwise provided for and coal exwarehoused for ships’ stores.
P Preliminary; — Nil,
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TABLE 9

Consumption of Canadian and Imported Coal, 1956-66

Canadian Imported Total

Short tons* Con:\:r:;tion Short tons** Con:;r:fption Short Tons
1956 14,115,095 38.9 22,198,049 61,1 36,313,144
1957 12,478,626 39.6 19,041,030 60.4 31,519,656
1958 11,054,757 43.9 14,154,121 56.1 25,208,878
1959 10,589,263 43.1 13,958,996 56.9 24,548,259
1960 9,973,308 42,9 13,276,599 57.1 23,249,907
1961 9,572,805 44,3 12,057,086 55.7 21,629,891
1962 9,510,293 43.4 12,377,965 56.6 21,888,258
1963 9,504,903 42.0 13,105,686 58.0 22,610,589
1964 10,080,243 40,2 14,987,656 59,8 25,067,899
1965 10,181,171 38.0 16,593,547 62.0 26,774,718
19660 10,117,756 38,2 16,435,111 61.8 26,552,867

Source: Dominion Bureau of Statistics.

*Sum of Canadian coal-mine sales, colliery consumption, coal supplied to employees, and coal used in making
coke and briquettes, less tonnage of coal exported. **Deductions have been made to account for foreign coal
re-exported from Canada and bituminous coal removed from warehouse for ships’ stores. Imports of briquettes

not included.

PPreliminary.

TABLE 10

Consumption of Coal — Major Uses, 1965-66
(short tons)

Household and
Commercial-Building
Heating
Canadian
Bituminous
Subbituminous
Lignite
Briquettes
Total

Imported
Anthracite
Bituminous
Briquettes

Total

Total, all types

1965 1966P
419,692 381,917
349,960 307,339
159,649 121,998

21,632 18,464
950,933 829,718
203,877 147,998
893,591 750,867

13,785 5,149

1,111,253 904,014
2,062,186 1,733,732

Industrial*
Canadian
Bituminous
Subbituminous
Lignite
Total
Imported
Anthracite
Bituminous

Total
Total, all types

Coke Making

Canadian
Bituminous

Imported
Bituminous

Total

1965 1966P
4,035,367 3,736,017
1,514,187 1,719,666
1,635,685 1,608,171
7,185,239 7,063,854

298,008 304,916
8,040,735 7,779,533
8,338,743 8,084,449

15,523,982 15,148,303

523,516 413,976
5,379,343 5,476,601
5,902,850 5,890,577

Source: Dominion Bureau of Statistics.

*Does not include firms using less than 500 tons of
coal per annum nor coal used to make coke.

P Preliminary.
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TABLE 11 TABLE 13
Coal Used by Themal Electric Generating Coal Moved Under Subvention, 1965-66
Stations, by Provinces, 1965-66 (short tons)
(thousands short tons)
Origin of Coal 1965 1966
1965 1966P
i Nova Scotia 3,465,093 3,647,386
Nova Scotia 700 884  New Brunswick 582,192 767,899
New Brunswick 368 324 Saskatchewan 176,224 200,273
3“?21% 3.?3‘; 3-833 Alberta and British
anitoba C i 1 1,1 2
Saskatchewan 1,195 1,232 olumbia 1,125,317 1,167,295
Alberta 1,311 1,501 Total 5,348,826 5,782,853
Canada, Total 7,700 7,887 Value of Subven-

tion Assistance $26,669,551 $32,968,220

Source: Dominion Coal Board.

P Preliminary. Source: Dominion Coal Board.

TABLE 12
Briquettes — Production and Consumption,
1965-66

(short tons)

1965 1966P
Production
Saskatchewan 31,562 30,000
Alberta* and British Columbia 36,854 27,904
Total, Canada 68,416 57,904¢€

Consumption (briquettes
available for consumption)** 68,596 38,290

Source: Provincial government reports, and Fuels
Research Centre, Mines Branch, Survey of
Carbonization Plants in Canada.

€ Estimated from published report on plant capacity
and domestic heating product distribution,

Alberta production excludes 38,804 tons of char in
1965, and 11,387 tons in 1966, (Carbonized briquet-
tes previously known as ‘char’ are now defined as
‘coke’).

*#* Production (excluding char) plus ‘landed’ imports
less exports.

P Preliminary.
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Coke

J.C. BOTHAM*

Of the 26.5 million tons of coal consumed in Ca~
nada in 1966 about 5.9 million tons were car-
bonized to produce coke. The coke was used
mainly in the making of primary iron and, to a
lesser extent, in foundry practice, base~-metal
recovery, chemical processes and domestic heat~-
ing.

Canadian-produced byproduct coke is manu-
factured mainly at five plants in batteries of
standard slot-type ovens, the plants in operation
varying in annual coal capacity from 600,000 to
two million tons. With the exception of one coke
oven plant built primarily for the production of
domestic coke, they are owned and operated by
the steel companies. Apart from the conventional
slot-type byproduct coke ovens, Canada has a
Curran-Knowles carbonization plant at Crows
Nest Industries Limited’s collieries in Michel,
British Columbia. About 95 per cent of the coal
used in the production of coke is processed at
these six plants.

There is interest in North America toward
a return of the use of non-recovery ovens. The
Mitchell oven and modifications of this design
are the ovens of this type that are of principal
interest at present. Their growing popularity
stems primarily from the loss of markets forcoke
oven byproducts to the petrochemical industry.
Some incentives for their use are lower capital
cost and lower labour costs than the early bee-
hive oven through improved coal- and coke-
handling facilities. Also these ovens can be

* Fuels Research Centre, Mines Branch.
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shut. down if not needed. Three Mitchell ovens
have been built in the Crowsnest area of British
Columbia on an experimental basis to explore
the market for foundry coke in western Canada
and western United States.

In the Cascade area of Alberta a carbonizing
retort commenced operation on a commercial
scale early in 1963. A coke product is made by
carbonizing briquettes prepared from low-vola-
tile and semianthracite coals; a form-coke could
be produced if desired. The product is used pri-
marily for the electric smelting process used in
the manufacture of elemental phosphorus; how-
ever, markets other than the chemical industry —
mainly for metallurgical applications — are en-
visaged.

Other nonconventional carbonization proc-
esses include the Lurgi carbonization retorts
which carbonize and briquette a Saskatchewan
lignite coal to produce a highfixed-carbon prod-
uct for domestic fuel and for use in barbecues.
A distinctive stoker-type cokingplant is operated
by the Shawinigan Chemicals Limited, Shawi-
nigan, Quebec.

In 1966 Lethbridge Collieries, Limited con-
tinued to operate their 26-foot rotary hearth car-
bonizing oven on a continuous basis supplying
the product for the production of pig iron. Fur-
ther experimental work on upgrading fine mate-
rial is in progress.




TABLE 1

Standard Slot-Type Byproduct Coke Oven Plants in Canada

Coke

Number
Coke Plant Battery Type of of Ye'ar Byproduct Plan.t Coke Distribution
Qven Built Recovered Capacity
Ovens

The Algoma Steel® No. 6 Koppers- 57 1953 Tar, sulphate 4 batteries of Blast furnace use —
Corporation, Becker of ammonia, 253 ovens with 3% x % inch; base
Limited, Underjet pyridine oil, an annual rated metal industry % x
Sault Ste. Marie, bLenzole, capacity of 3/8 inch and 3/8 x
Ont. No. 5 Koppers- 86 1943 (oluene, xylene,2,100,000 tons 3/16 inch;

Becker solvent naphtha,of coal sintering — 3/16 x
Underjet naphthalene, 0 inch.
light oil, gas
No. 2 Wilputte 53 1938
gun flue
No. 7 Wilputte 57 1958
Underjet

The Steel Company®* No. 5 Wilputte 47 1953 Tar, sulphate 3 batteries of Blast furnace use —
of Canada, Limited, Underjet of ammonia, 191 ovens with plus 5/8 inch;
Hamilton, Ont. naphthalene, an annual rated domestic heating —

pyridine, capacity of 5/8 x 5/16 inch;
No. 3 Wilputte 61 1947 penzole, 1,470 000 tons sintering ~ minus
Underjet toluene, xylene, of coal 5/16 inch.
solvent naphtha,
No. 4 Wilputte 83 1952 sodium phenolate,
Underjet gas

Dominion Foundries* No.l Koppers- 25 1956 Tar, light oil, 3 batteries of Blast furnace use —
and Steel, Limited, Becker gas 105 ovens with plus % inch; sinter-
Hamilton, Ont. Gun Type an annual ing— 1/8 x 0

Comb. capacity of inch; other uses —
930,000 tons of % x 1/8 inch.
coal

No.2 Koppers- 35 1951

Becker

Gun Type

Comb.

No. 3 Koppers- 45 1958

Becker

GunType

Comb.

Dominion Steel and No. 5 Koppers- 53 1949 Tar, crude oil, 2 batteries of Blast furnace use —
Coal Corporation, Becker gas 114 ovens with 3% x 1% inch,
Limited, Sydney Underjet an annual rated 22 x 1% inch
Works, Sydney, N.S. capacity of domestic heating —

900,000 tons of 214 . 134 inch,
No. 6 Koppers- 61 1953 coal 1% x 7/8 inch,

Becker 7/8 x % inch;

Underjet sintering — ¥ x 0

inch.

Quebec Natural Gas No. ! Koppers- 59 1928 Tar, sulphate 2 batteries of Foundry coke, dom-
Corporation, Becker of ammonia, 74 ovens with estic heating,
Ville LaSalle, light oil, gas an annual rated chemical industry,
Que. No.2 Koppers- 1§ 1947 capacity of blast furnace use,

Becker 626,300 tons base metal industry,

of coal

rockwool producers.

* New coke oven batteries presenuy under construction.
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TABLE 2
Other Carbonization Plants in Canada

Conl

Plant Capacity

No. Capacit Product
Coke Plant T{’pe'tof ;e.a;; F f Y gyproducts (annua! ra.ted Distribution
n Units — Each Unit ecovered capacity in ) (sizes in inches)
(tons/day) tons of coal
Husky Oil (Alberta) Lurgi 2 1925 150-175 Creosote, 2 units: Domestic heating —
Ltd.,* Bienfait, carbonizing lignite tar, 110,000 30,000 tons char;
Sask. retort lignite other ~ 1,900 tons
pitch
Shawinigan Chemicals Travelling 8 1939 70 Low-grade 8 units: Manufacture of
Limited, grate coking producer 200,000 calcium carbide in
Shawinigan, Que. stoker gas electric furnaces
The Canmore Mines, Vertical 1 1963 100 Crude tar, 1 unit: Chemical
Limited, Canmore, retort gas 30,000 (agglo- Industries
Alta, merated)
Crows Nest Industries Mitchell 3 1963 7 No by- The3 ovens are Foundry
Limited,** Femie, products being used market
B.C. mainly to
evaluate the
foundry coke
market
Curran-~ 10 1939 5.5 Crude tar, 4 batteries of 52 Base metal
Knowles gas Curran-Knowles industry — 7 x 3;
10 1943 5.5 ovens: 243,000 beet sugar industry —
16 1949 7.5 7 x 3; iron reduc~-
16 1952 7.5 tion in electric
furnaces — 7 x 3
and 3 x 1; sintering—
minus 1/4.
Lethbridge Collieries, Rotary 1 1964 150 No by- 1 unit: Iron reduction in
Limited, hearth products 50,000 electric furnaces;

Lethbridge, Alta.

sintering

* Formerly Dominion Briquettes & Chemicals Ltd. **Formerly the Crow’s Nest Pass Coal Company, Limited.

In Canada, petroleum coke is used mainly
in the production of electrodes for the aluminum
industry; pitch coke is obtained only from sur-
plus coal-tar pitch that is not required for such
other industrial uses as the production of elec-
trodes or briquettes.

For many years gas-retort plants operated
in Canada producing manufactured gas and do-
mestic coke for space-heating, and other do-
mestic and commercial uses. These plants are
now practically nonexistent and the markets
are largely supplied by natural gas, liquid pe-
troleum gases and oil.

Recently the uses of metallurgical coke
have changed because of alterations in the me-
thods of producing pig iron and steel. An in-

crease in the use of agglomerated ores in the
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iron blast furnace has resulted in an increase in
the demand for small sizes of coke and coke
breeze. This has made possible, to a greater ex
tent than was previously considered practical,
the preparation of sized coke for iron blast fur-
naces.

Continuing developments in the use of sup-
plementary liquid and gaseous fuels in iron blast
furnaces by introduction through the tuyeres
haveled to an increase in thethroughput of stand-
ard furnaces with a corresponding reduction in
the quantity of coke used for each ton of pig iron
produced. However, blast furnace coke has main-
tained its level of consumption through an in-
crease in pig-iron production. These changes
have contributed materially to a more efficient
production of pig iron in the standard blast fur-
naces.




Coke

TABLE 3

Coke — Production and Trade

1965 1966P
Short tons $ Short tons $
Production*
Coal coke
Ontario 3,527,224 3,537,891
Other provinces 841,567 888,160
Total 4,368,791 4,426,051
Pitch coke -
Petroleum coke** 242,813 285,062¢€
Total 4,611,604 4,711,113
Imports (all types)
United States 982,952 18,115,167 1,084,119 21,000,000
Total 982,952 18,115,167 1,084,119 21,000,000
Exports (all types)
United States 86,596 1,228,633 87,615 1,421,000
United Kingdom 2,022 78,165 - -
Other countries 14 342 - -
Total 88,632 1,307,140 87,615 1,421,000

Source: Dominion Bureau of Statistics.

* Value of coke production and selling price of coke are not available. Practically all coke output is that
produced in the primary iron and steel industry as material used in process.

**Includes quantities of catalytic carbon.
P Preliminary; ¢ Estimated; — Nil.

TABLE 4

Coke — Production and Trade, 1956-66

(short tons)

Production Imports Exports

Coal Pitch Petroleum Total Coal Petroleum Total Total

1956 4,320,616 8,089 270,905 4,599,610 500,489 442,850 943,339 159,667
1957 4,117,623 5,395 273,296 4,396,314 650,540 426,849 1,077,389 158,298
1958 3,474,985 8,155 462,797 3,945,937 305,330 300,366 605,696 145,202
1959 4,094,882 3,463 529,580 4,627,925 382,683 314,732 697,415 176,020
1960 3,872,802 3,414 534,979 4,411,195 297,707 403,391 701,098 161,190
1061 3,809,545 4,466 964,494 4,868,505 288,815 365,744 654,559 226,703
1962 4,021,774 1,899 201,985 4,225,658 247,304 338,068 585,372 157,882
1963 4,280,797 - 199,636 4,480,433 234,610 360,037 603,647 154,332
1964 4,342,982 206,815 4,549,797 315,763 440,607 756,370 120,740
1965 4,368,791 242,813 4,611,604 569,005 413,047 982,952 88,632
1966P 4,426,051 285,062 4,711,013 584,965 499,154 1,084,119 87,615

—
-

Source: Dominion Bureau of Statistics.

PPreliminary; — Nil.
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CONSUMPTION OF COKE IN CANADA BY USES
MINERAL RESOURCES DIVISION
DEPARTMENT OF ENERGY, MINES AND RESOURCES

MANUFACTURED GAS

10%
1957 1966

BLAST FURNACES
74%

BLAST FURNACES

87%

MANUFACTURED GAS
1%

INDUSTRI ALY
12%

DOMESTIC
1%

(1) INDUSTRIAL USES INCLUDE IRON FOUNDRIES, NON-FERROUS SMELTING AND
REFINING, NON-METALLIC MINERAL PRODUCTS AND MISCELLANEQUS.

GROWING OUTLET FOR WESTERN COAL:
Calgary Power Limited's Wabamum thermal
generating plant on north shore of Wabamum

128 Lake, 44 miles west of Edmonton, began
conversion from natural gas to coal in 1964.
A fourth unit under construction in 1966 will
be operational in 1967.




i L

Coal is obtained from Alberta Coal Com-
pany’s nearby strip mine.
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Cobalt

G. P. WIGLE™

Canadian cobalt production in 1966 was 3.4
million pounds valued at $7.4 million compared
with 3.6 million pounds valued at $7.5 million
in 1965.! The decline is related to the year's
reduced nickel production from which nearly all
Canada’s cobalt is recovered as a byproduct.
Canada, one of the major cobalt producing
countries, obtains cobalt as a byproduct of
nickel-copper production and from the silver-
cobalt ores of the Cobalt and Gowganda areas
of Ontario.

The listed prices of cobalt remained un-
changed (see prices) during 1966 but bids
accepted for United States stockpile releases
in September varied from $1.50 to $1.607 a
pound.? Following an increase of 20 cents a
pound by Union Minidre du Haut-Katanga early
in 1967, Canadian producers raised their prices
accordingly.

World production and consumption of cobalt
continued to increase in 1966 with most of the
production increase coming from the Democratic
Republic of the Congo (Kinshasa). In Finland,
a new plant was expected to start up at Kokkola
in 1967 with an initial capacity of 2.6 million
pounds a year, Statistics issued by the United
States Bureau of Mines for the first seven
months of 1966 showed an increase of 24 per
cent in United States cobalt consumption from

*Mineral Resources Division.

that of the same period in 1965, Total metallic
uses of cobalt increased 28 per cent for the
period while non-metallic uses increased 11 per
cent. The greatest increase occurred in high-
temperature alloys and tool materials, In the
non-metallic field, pigments showed no increase
but salts and driers, ground-coat frit and other
non-metallic uses showed varying increases,
with an overall gain of 11 per cent during the
seven-month period.3

CANADIAN PRODUCTION

ONTARIO
The International Nickel Company of
Canada, Limited (Inco) produces cobalt oxide

and electrolytic cobalt at its refining operations
at Port Colborne, Cobalt oxide and cobalt salts
are produced at Inco’s refinery at Clydach,
Wales, from cobalt oxides shipped from Canada.
Production of 2 million pounds of cobalt from
all operations, including the production at
Clydach, was reported for 1966.

Faiconbridge Nickel Mines, Limited,
produced cobalt at its refinery at Kristiansand,
Norway, from nickel-copper matte shipped from
Canada.

15ource: Dominion Bureau of Statistics, excludes cobalt content of Inco shipments to Britain but includes

Falconbridge shipments to Norway.

Mineral Industry Surveys, U.S. Bureau of Mines, September 1966,

3COBALT — No. 34, March 1967, Cobalt Information Center, 35, rue des Colonies, Brussels, Belgium.

96411—103
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TABLE 1
Canadian Cobalt Production, Trade and Consumption, 1965-66

1965 1966P
Pounds $ Pounds $
Production!, all forms ...................... 3,648,332 7,529,143 3,427,926 7,404,276
Exports
Cobalt metal

United States  ..........iiii it iinnercncans 264,562 486,480 599,575 1,095,000
Britain ... ... 00 iiiiiiiiiiiiiiniines 1,003 1,906 11,418 23,000
Republic of South Africa ............. IR 5,400C 44,216 8,435 75,000
Chile ... .iiit tiiieinncenocsoronssnsens - - 6,613 5,000
Other countries ... vvvencveiecnencnn s . 21,226 37,965 1,949 4,000

Total L.ivit triiiii et iiiieenrannenanss 292,191 570,567 627,990 1,202,000

Cobalt oxides and salts?
Britain . ... ... .00 vieiiiienietatiiaescanaan 1,364,400 1,897,358 1,265,400 2,153,000
United States ........... et b ar s s sa e 49,800 62,355 42,900 56,000

Total .. ...vvvieiieneinnenennnnaeess, 1,414,200 1,959,713 1,308,300 2,209,000

Consumption®, cobalt metal and cobalt contained
in oxides andsalts . .................. e 366,036 392,177

Source: Dominion Bureau of Statistics.

! production (cobalt content) from domestic ores of cobalt metal and cobalt in alloys, oxides and salts. Excludes
cobalt content of nickel-oxide sinter shipped to Britain by Inco but includes cobalt content of Falconbridge
shipments of nickel-copper matte to Nox'way.z Gross weight,

3 As reported by consumers.

P Preliminary; — Nil;.

TABLE 2
Canadian Cobalt Production, Trade and Consumption, 1957-66
(pounds)
Exports Imports
Production! .2
(all forms) Cobaltin  yitoime  Cobalt Co°®*  Cobalt  Cobalt ~Consumption
orm Ores end Cobalt Alloys® Oxide and Ores Oxides®
Concentrates y Safts®

1957 3,922,649 15,100 2,155,742 12,400 620,042 800 10,340 153,000

1958 2,710,426 - 1,024,667 9,712 522,144 - 16,230 260,000
1959 3,150,027 - 680,323 3,280 1,100,734 - 24,716 188,000
1960 3,568,811 - 844,293 1,938 1,175,206 - 20,227 182,000
1961 3,182,897 . 603,931 .. 1,521,000 - 28,364 307,000
1962 3,481,922 .- 542,565 . 1,629,900 — 40,936 299,000
1963 3,024,965 . 739,227 .. 1,098,300 2,500 28,291 270,000
1964 3,184,983 . 593,607 . 1,654,900 . . 276,000
1965 3,648,332 . 292,191 . 1,414,200 . . 263,000
1966P 3,427,926 o 627,990 . 1,308,300 . . 285,000

Source: Dominion Bureau of Statistics.

1 production from domestic ores of cobalt metal and cobalt contained in alloys, oxides and salts. Excludes co-
balt content of nickel-oxide sinter shipped to Britain by Inco but includes cobalt content of Falconbridge ship-
ments of nickel-copper matte to Norway.

2 Refined metal only. Producers’ domestic shipments 1956-59 and as reported by consumers for subsequent years.
3 Gross weight.

P Preliminary; — Nil: .. Not available,
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Cobalt Refinery Division of Kam-Kotia
Mines Limited, formerly Cobalt Refinery
Limited, produces cobalt oxide and speiss as
a byproduct of smelting and refining complex
silver-cobalt concentrates from mines in the
Cobalt and Gowganda areas. Black cobalt oxide
is sold to frit manufacturers in Canada, United
States, Mexico and Europe, The intermediate
product (speiss) is sold in Belgium. Oxide
production in 1966 amounted to 134,559 pounds,
up from 101,120 pounds in 1965, The company’s
total cobalt production in all forms was 249,000
pounds in 1966,

MANITOBA AND ALBERTA

Intemational Nickel produces cobalt oxide
at its Thompson, Manitoba, nickel refinery,

Sherritt Gordon Mines, Limited, produced
790,597 pounds of cobalt in 1966, up from
530,137 pounds in 1965, Cobalt is recovered as
a byproduct of its nickel-refining operations at
Fort Saskatchewan, Alherta., The refinery treats
nickel-copper concentrates from the company’s
Lynn Lake mine in Manitoba, nickel and cobalt-
bearing materials on a toll basis, and from alloy
grindings containing cobalt.

WORLD PRODUCTION

Non-communist world production of cobalt
in 1966 was 20,300 short tons, up 3,250 tons
from 1965,

The Democratic Republic of the Congo
(Kinshasa) is the world’s largest producer of
cobalt, Its production in 1966 was 12,566 tons,?!
recovered as a byproduct of copper refining
operations of Union Miniére du Haut-Katanga.
Canada, Morocco, Zambia and Germany each
produce from 1,000 to 2,200 tons a vyear.

In the United States, cobalt is recovered in
small quantities as a byproduct, principally
from magnetite ores, and a smaller amount from
zinc plant residues. Official production figures
are not released but an estimate in COBALT
No. 34, March 1967, places United States
production for 1966 at about 320 tons. United
States refiners and processors produce a wide

Cobalt

range of cobalt products from duty-free imported
ores, concentrates and metal.

TABLE 3

Non-Communist World Production of Cobalt
1964-66 (short tons)

1964 1965 196 62

Congo (Kinshasa) 8,375T 9,147f 12,566€
Morocco ........ 1,901 2,092 2,238
Canada ........ 1,592 1,824t 1,714
Zambia ..,..... 708 1,595r 1,618
Germany ,...... 1,527 1,385 1,152

United States ... 250¢ 300e 320e

Others ... ...... 797¢ 707¢€ 692¢
Total ,.,.. 15,150 17,050 20,300

Source: Dominion Bureau of Statistics; Cobalt
Information Center, Brussels, Cobalt
No. 34, March 1967; 1965 Annual Re-
port of Union Miniére du Haut-Katanga.

P Preliminary; T Revised; ¢ Estimated.

CONSUMPTION AND USES

The United States is the largest consumer
of cobalt and in 1966 imported an estimated
9,878 tons and used 8,500 tons, 25 per cent
more than in 1965.2 The Cobalt Information
Center in Brussels, Belgium, observed that the
sharply rising trend of consumption in 1965
continued in 1966 both in the United States and
in other large consumer-countries.

The important uses of cobalt are in high-
temperature alloys, magnet materials, hard-
facing rods, cemented carbides, high-speed
tools and other ferrous and nonferrous alloys.
Promising development has recently occurred
in the production of strengthened cobalt alloys
and improved permanent magnet materials, The
metallic uses account for about 75 per cent of
cobalt consumption. For non-metallic purposes,
inorganic and organic cobalt salts are used as
driers, ground-coat frit, pigments, dyes, catalysts
and in animal feeds, The radioactive isotope,
cobalt 60, is used for therapeutic purposes and
in the examination of metal castings and forgings
for flaws.,

1COBALT — No. 34, March 5967, Cobalt Information Center, 35, rue des Colonies, Brussels, Belgium.

2Commcud.ity Data Summaries, U.S. Bureau of Mines, January 1967.
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TABLE 4
United States Consumption of Cobalt, by Uses, 1965-66

1965°F 1966 — 7 months
Short Per Short Per
Tons Cent Tons Cent
Metallic

High speed steel . ..., 152 2.2 112 2.5
Other tool & alloy steel_ 459 6.7 315 7.2
Permanent-magnet alloys . .. ... e 1,368 20,1 803 18.2
Cutting & wear resisting materlals et 207 3.1 128 2.9
High-temperature high-strength materlals ..... 1,631 24.0 1,113 25.3
Alloy hard-facing rods & materials ........... 528 7.8 318 7.2
Cemented carbides ... ......c oot vneennnnnnn 265 3.9 179 4.1
Nonferrous alloys & other metallic uses ...... 611 9.0 538 12.2
Total . i.uiriii it iiiii et 5,221 76.8 3,506 79.6

Nonmetallic, exclusive of salts & driers .., ...
Ground-coat frit . .. ... ... .. ittt 268 4.0 163 3.7
Pigments . ... ..ceiiieeerocrsrennesoosannas 129 1.9 57 1.3
Other materials . ......... oot ireinnoneanse 342 5.0 184 4,2
Total ... .evrivrnennrannenns reeean ven 739 10.9 404 9.2

Salts & driers: lacquers, varnishes, paints, inks,
pigments, enamels, feeds, electroplating, etc.® 838 12,3 493 11.2
Grand Total . ... .. civveveeeevoeennennn 6,798 100.0 4,403 100.0

Source: COBALT No. 34, March 1967, Cobalt Information Center, Brussels, Belgium,
€ Estimated; I Revised

TABLE 5 Cobalt Metal, per Ib f.0.b. New York

Cobalt Consumption in Canada, 1964-65 Shot — 99%+

less than 100—1b lots ......... $1.72
100—-lblots ........o0vvee.... 1.67
500-1blots .............0.... 1.65

(pounds of contained cobalt)

1964 1965 Powder — 99%+
300 mesh, 100-1b lots ........ 2.01
Cobalt metal ........... 276,313 263,130 extra fine, 5 to 50=kilo lots .... 2.52
Cobalt oxide ........... 52,991 86,463 S grade, 10—ton lots .,........ 1.68
Cobalt salt ............. 36,547 16,443 Fines = 95-=96% ......... ...... 1.65
300mesh .........civvvennnnn 1.80
Total ............. 365,851 366,036 Briquettes, 10~ton lots ......... 1.83

Source: Dominion Bureau of Statistics i .
Ccobalt oxide, per lb, contained, cera-

PRICES mic, delivered, 3¢ more west of
Mississippi
Prices in the United States according to ;01/7}7%/. e et e e e e iZZ
E & MJ Metal and Mineral Markets, 2A=73%7% .... O -3
December 26, 1966 were Metallurgical — 75— 76% ......... 1.85
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Cobalt

TARIFFS
Most
British Favoured
Preferential Noatijon General

(%) (7) (%)
Canada
L free free free
Cobalt metal: lumps, powder, ingots, blocks ..... free 10 25
Cobaltoxide .........civiiiiriinienenennanas free 10 10
Cobaltbars ..... ...ttt it iinennn 10 10 25
United States
Cobalt ore free
Metal — free
Cobalt oxide —~ 1.5¢ per Ib
Cobalt sulphate — 1.5
Cobalt linoleate — 7.25

Other cobalt compounds and salts — 12% ad val.
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Copper

AJFe KILLIN*

The copper industry from the producer to the
ultimate consumer experienced a year of un-
certainty in 1966. At the beginning of the year
the major factor affecting copper supply was
the unilateral declaration of independence by
Rhodesia. This had a direct effect on the
availability of copper supplies from Zambia
because the disturbed political situation result-
ed in transportation and fuel supply difficulties.
Labour strikes in many parts of the world cut
copper supplies by an estimated 150,000 tons.
In December, a dispute between the government
of The Democratic Republic of the Congo and
Union Miniére du Haut-Katanga resulted in the
stoppage of allcopper shipments fromthe Congo.

Consumption in the non-communist world
increased in 1966, primarily as a result of the
Vietnam war and a continued high level of in-
dustrial activity in North America. A major
source of supply for defence orders in the
United States was the release of 453,159 tons
of copper from government stockpiles.

Prices on the commodity exchanges were
extremely volatile, rising in the first part of
the year and declining in the latter half. Price

*Mineral Resources Division.

movements are discussed in detail later in
this review and are illustrated by the graph
¢“Copper Prices, 1966"’.

Government controls on the export of copper
and copper-based scrap were continued in the
United States, Britain, Australia and Canada.
In Canada, controls were extended to cover the
export of copper in ores and concentrates.

Mine production in Canada was hampered
by strikes at mines in British Columbia,
Ontario and Quebec. Production was 509,788
tons valued at $457,790,148 only 1,911 tons
and $76,838,367 more than in 1965. Consump-
tion of refined copper in Canada increased and
exceeded fifty per cent of refined production
for the second year. Total exports of primary
copper (ore, matte and refinery shapes) de-
creased in 1966 because the increase in con-
sumption reduced the amount of refined copper
available for export. Exports of copper in ores
and concentrates rose, primarily because of
higher mine production in British Columbia.
There was a moderate rise in the export of
semifabricated products.
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TABLE 1

Copper — Production, Trade and Consumption, 1965—66

Copper

1965 1966P
Short Tons $ Short Tons $
Production?
All forms
Ontario cocevevesasancses cesecesesacrseass 216,272 161,665,138 202,469 181,817,162
QUEDEC tivvverensvosannsannonaennsassasa 173,938 130,801,096 172,717 155,100,021
British Columbia . ....c0ueinenniececaness 42,565 32,008,933 57,962 52,050,177
Manitoba .....uieecriencocannncnsensaanss 30,807 23,167,131 30,900 27,747,938
Saskatchewan ........iviveeeecoanns P 18,732 14,086,297 19,417 17,436,814
Newfoundland ....... ceerscesasessaeseess 14,823 11,147,108 18,669 16,764,924
New Brunswick....ovviivieneeanesnnan e 10,082 7,581,283 6,553 5,884,840
Northwest Territories .....cevevenaas oo e 471 354,342 809 726,429
Nova Scotia ...vevernneeescnnnecennanns 187 140,453 292 261,843
Total ....veceieecncoscennsonnsnosnaas 507,877 380,951,781 509,788 457,790,148
Refined ..... Ceesesesaaas ceeesasaecanas .. 434,133r 433,921
Exports
Copper in ores, concentrates and matte
Japan .iieeiiiiieietiesanitncentanannas . 52,555 32,940,477 56,456 51,796,000
NOIWAY ceereoreroscsvescsacoasscossonss 15,525 8,530,287 16,611 14,733,000
United States . ....civvevreecconasanasons 7,217 4,272,924 9,736 7,260,000
Sweden...i.viiierrvancecoscoannaaas e 4,645 4,864,256 8,509 9,716,000
Britain .....000000n.e e ecescsssasssenes 1,664 1,109,493 1,342 1,124,000
Belgium & Luxembourg ........ccvuuunnn.. 2,653 1,114,687 1,227 799,000
Other countries ......... ceeneens ceeees ceee 2,741 1,415,177 1,007 870,000
Total ..... cetreseccceansenans 87,000 54,247,301 94,888 86,298,000
Copper in slag, skimmings and sludge
United States .............. teeaesaas 277 189,124 216 181,000
Belgium & Luxembourg .....cccocveaeesseas 234 150,474 167 112,000
SPain tiiiiiiiioit et iasasentssnsssonenas 163 125,353 - -
Total tuuvveveeovioaneosencsosnnnsonsas 674 464,951 383 293,000
Copper scrap
United States .....ccvteuiuenccnssssonceen 4,201 3,823,985 22,795 26,832,000
West Germany .......... PP teeesannan 2,942 2,448,124 1,779 1,888,000
SPaiN tiiiireeroeranoscscnsseaeseanns 2,688 2,326,042 1,547 1,696,000
Japan ...eeitiiiei i sccetanenenaann 818 684,719 1,458 1,427,000
Britain ...eiiieiesesesannnas ceeeseseaaan 1,639 1,623,520 1,173 1,374,000
Netherlands .. ...vvueervnneecnnnnnees 853 767,800 272 301,000
Belgium & Luxembourg ....ecceeveensansns 855 698,283 167 116,000
Yugoslavia ,...cevesnunecncoccanncnnanss 3,413 2,931,257 130 112,000
Other COUNtIieS 4 sovonsvsacesesacasosonans 2,475 2,016,426 85 80,000
B - PR 19,884 17,320,156 29,406 33,826,000
Brass and bronze scrap
United States ...... eeeseecsessssanacens 2,099 1,221,015 8,313 6,853,000
Japan ..siiiieisacecsantesenstcsennanans 4,250 2,556,356 3,745 2,596,000
Belgium 8 Luxembourg .....oceeuveevansoes 341 175,946 323 252,000
West GEImMany ...veeveecesescssssenscscosas 1,148 681,641 251 179,000
Ttaly tiveieceesesonesonsoaseoasassncnsan 500 293,728 234 148,000
Other countries ;..o evivevsvneceocnnaness 954 588,108 338 305,000
Total sevieisiovasasavsseesosaaeanssan 9,292 5,516,794 13,204 10,333,000
Copper Alloy scrap, n.e.s.
United States ......0iivetevrencecnancese 162 81,590 120 77,000
Japan ..iiiiii it iiiii et aanns 277 135,397 78 58,000
Sweden......oooneenn cesesraeansn - - 28 7,000
Other countties c..ovevereseneesnnanns 137 65,123 16 6,000
Total ......... et e 576 282,110 242 148,000
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Table 1 = continued

1965 1966P
Short Tons $ Short Tons $
Copper refinery shapes
Britain ........... Ceeea Ceeeaan e 106,098 78,264,114 91,881 102,187,000
United States ,....cvueeversccsssssosenes 71,057 53,375,411 84,980 76,761,000
France ....eeereeesrenseacessnssescccans 11,525 8,549,419 9,193 9,439,000
Switzerland ....0ivviiiieeinnnnnnnn 1,439 1,060,896 1,528 1,637,000
Netherlands .....v0eeevncecenns 294 215,663 809 731,000
West Germany ....ccceveesuncenrseccnnses 3,680 2,751,596 700 623,000
Pakistan .......v0eceiinneennnncescanasns - - 450 364,000
Portugal c.uveiinieneennssnncannssnnasoans 729 518,428 449 366,000
SwWeden ...c.i.eisececnrssnsesssssanasson 2,421 1,777,225 448 381,000
Other countries ... .o ueveivvssnovscsnnanaa 2,587 1,888,001 253 273,000
Total ..oveerenensconacesaosacenansasss 199,830 148,400,753 190,691 192,762,000
Copper bars, rods and shapes, n.e.s.
NOTWAY cevuioensessoscasasscscacsosonanne 9,257 6,810,420 9,944 10,175,000
United States ....cocinvesvoscscsaaasanas 7,214 5,924,260 2,946 3,275,000
Britain ..iviiiir et ceccntsisansncnanne .. 2,376 1,808,583 2,150 2,136,000
Switzerland .......... 3,189 2,371,491 1,972 1,746,000
Spain ..t iiiiieeicniiotiettsserasnsasen 1,834 1,380,638 1,835 1,706,000
Pakistan ....eieceeceescscsasccesasnsnes 2,980 2,036,475 1,505 1,274,000
Denmark ...c.ceene sencesonnaan e eaeas s 2,860 2,094,383 1,237 1,202,000
Colombia voseavasae 471 413,988 750 870,000
Netherlands . ..ovveveiinnennrnnsoncecanes 582 465,147 616 534,000
France .,..covvenn cessssrrensanee [ . 1 1,123 548 726,000
Venezuela ...oiviveecensenssnsseccasanes 565 499,460 504 549,000
Other countrieS...ceevev.. 1,269 1,074,626 1,084 1,202,000
Total L .iiveirnrernecscasacansoncnneons 32,598 24,880,594 25,091 25,395,000
Copper plates, sheet, strip and flat products
United States ..e.eveceevcocoess 1,634 1,737,615 4,069 5,204,000
New Zealand . ooveeevnnensnneens eteeaaas 379 434,433 214 298,000
Venezuela ...icvieeasssnsensscsonnas 212 226,379 105 142,000
Puerto RiCO . eeieeeeorncnsnronnseoaans 80 81,043 62 84,000
Korea s.vveececennscocanees teeseanss 9 ‘8,335 58 80,000
Colombia ,........ teecesecsean 18 18,007 43 54,000
Other cCountries .. ..eeveeessscoacnss RN 312 336,149 37 49,000
Total ..vuivuunnn 2,644 2,841,961 4,588 5,911,000
Copper, pipe and tubing
United States ......co00veeeenacces 2,950 3,260,624 11,525 18,476,000
New Zealand...... Ceeeesssesssencsacse s 2,047 2,596,638 1,562 2,462,000
Britain ....eeveerescecanecan 798 866,262 646 923,000
Puerto RiCoO .. .iiiiiveennerennnncnenes e 242 277,523 437 629,000
Venezuela ...vivvioeeeccoonanncans cesone 530 570,939 391 583,000
Philippines ,...v0euun e feiiaseessasaanes 242 284,847 271 434,000
Other countries ......... beeassassasasanns 1,562 1,864,727 1,842 2,680,000
Total ..ivevrrnrecncensenncnnns 8,371 9,721,560 16,674 26,187,000
Copper, wire and cable, not insulated
United States .......cceeeeen eeesssennan 852 897,649 2,826 3,552,000
New Zealand .. ..oeeeeenveosceeracencas . 30 35,085 48 64,000
Bolivia vovvvvsnncasanan 139 129,481 43 58,000
Pakistan ...veceseiceoscccoscscsccccsnaas 857 333,281 36 46,000
Peru ........ e seessesssesesssnnseaseenn 699 36 ‘47,000
Other countries ....ccviervcecrsosocacsces 785 720,839 88 113,000
Total ........ 2,663 2,617,034 3,077 3,880,000
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Copper

Table 1 = continued

1965 1966P
Short Tons $ Short Tons $
Copper alloy refinery shapes, sections and
flat products
United States .....ccvieesannas ceeesness 2,312 2,203,566 6,050 7,001,000
Britain ... 000000 eieeann. et seseesee s 52 57,964 109 138,000
Venezuela ........... teeseacracansasena 142 140,432 103 116,000
Hong KONE oo v euivesnsconssncssne ceseans 62 44,006 63 73,000
Other countries ...... theseessssasenanenn 648 624,652 221 290,000
Total ..... Ceessesssracssaassnnns e 3,216 3,070,620 6,546 7,618,000
Copper alloy pipe and tubing
United States ....iveveeeecenessancnss .. 1,039 1,346,399 1,015 1,533,000
Spain ...eeeeeneenan 4 4,421 258 371,000
New Zealand .. ocevivinnennnnnnns 117 150,350 237 347,000
Puerto Rico........... teesaseeannanen . 18 19,326 130 171,000
India ..... teeesssscacsnnsanes eeecasaes 86 83,028 118 110,000
Other countries ........ teeesscenacsnseas 564 723,428 243 432,000
Total ..vvveeenne. teesseceascnaseanns 1,828 2,326,952 2,001 2,964,000
Copper alloy wire and cable, not insulated
United States ........... 420 572,148 447 719,000
Australia v.oueeeeesnsnancans 30 63,833 32 57,000
Britain ......... asressaaan Wseseesasana 27 62,013 23 44,000
Other countries ......... esesenansns cens 18 23,599 13 30,000
Total . .iveereesoenescenessassssnsanns 495 721,593 515 850,000
Copper and alloy fabricated materials, n.e.s.
United States ..........000. erissesenens 115 179,033 289 402,000
Other countries ..... 18 90,051 16 97,000
Total ..... eeessasseecsssasanensnana 133 269,084 305 499,000
Wire and cable, insulated?
United States ..o vviieecinnecaonnns e 9,014 12,990,759 7,856 11,920,000
Nigeria ...... ... .. 588 712,202 1,661 2,641,000
Bahamas ...ceieeecceanscasnocans 189 211,610 557 784,000
Thailand ....eeeeeeeessacsescccascssans 258 328,087 262 408,000
Venezuela ...vveeeceonensoneusoassssnnns 30 40,982 247 260,000
Trinidad-Tobago ..cvcvvevvennennnn creesaes 10 14,469 228 252,000
Puerto Rico....... Ceteeietecreacaseanns 86 127,633 217 332,000
New Zealand........... tiesesesssennans 190 266,575 190 303,000
Peri iiiiiieeeiieneoonnoannes eeeen e 82 119,078 168 214,000
Bermuda ..... Cetsesceccsencentseneonnes 56 56,397 165 190,000
Other countries .....eeesesecessoneosass 2,010 2,589,678 946 1,475,000
Total tiuieeerioeeasecananananas P 12,513 17,457,470 12,497 18,779,000
Imports
Copper in ores, concentrates and scrap ...... 1,845 1,303,890 2,199 2,385,000
Copper refinery shapes ....v.eeeeececcasnas 5,747 4,542,056 10,492 10,550,000
Copper bars, rods and shapes (sections) n.e.s. 1,272 1,501,885 1,218 1,264,000
Copper plates, sheet, strip and flat products . 1,771 2,247,195 481 653,000
Copper pipe and tubing .........c0u.. eeeses 1,240 1,937,815 479 892,000
Copper wire and cable except insulated....... 281 425,908 165 286,000
Copper alloy SCrap ccveseeceesssasosocenens 515 245,407 338 254,000
Copper alloy refinery shapes, bars, rods and
sections .iiiiiiiiiiieaniannnns esevaen 3,513 3,931,408 1,108 1,720,000
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Toble 1 - continued

1965 1966P
Short Tons $ Short Tons $

Copper alloy plates, sheet, strip and flat

products .......... R . 3,963 4,993,050 2,163 2,973,000
Copper alloy pipe and tubing ..... craaseraas 1,145 1,984,284 1,062 2,058,000
Copper alloy wire and cable, except insulated 1,090 1,696,694 706 1,315,000
Copper and alloy fabricated materials, n.e.s. 3,660,959 3,886,000
Consumption®

Refined..oovvoeeenreoeeeieeanaannas vee. 224,6847 262,557

Source: Dominion Bureau of Statistics.

"Blister copper plus recoverable copper in matte and concentrate exported. 2Includes also small quantities of

noncopper wire and cable, insulated.

P Preliminary;

— Nil; ... Less than one ton;

Producers’ domestic shipments.

T Revised.

TABLE 2

Copper — Production, Trade and Consumption, 1957—66

(short tons)

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966P

Production Exports Imports Consumption**
Al In Ore

Forms* Refined and Matte Refined Total Refined Refined
359,109 323,540 46,548 198,794 245,342 4,175 118,225
345,114 329,239 30,316 224,638 254,954 1 122,893
395,269 365,366 32,070 222,437 254,507 105 129,973
439,262 417,029 47,633 278,066 325,699 25 117,6377
439,088 406,359 42,894 266,247 309,141 3 141,808F
457,385 382,862T 89,374 223,043 312,417 147 151,525
452,559 380,0757 92,930 214,987 307,917 6,549 169,750
486,900 407,942 104,550 224,273 328,823 6,771 202,225
507,877 434,133" 87,000 199,830 286,830 5,747 224,684
509,788 433,921 94,888 190,691 285,579 10,492 262,557

Source: Dominion Bureau of Statistics.

*Blister copper plus recoverable copper in matte and concentrate e xported, **Producers’ domestic shipments,

refined copper,
P Preliminary;

PRODUCTION AND DEVELOPMENT

Increased
Nova Scotia,

Quebec and

T Revised,

production in Newfoundland,
Saskatchewan
British Columbia was offset to a great degree
by decreased production

Manitoba,

Ontario.

Details of individual mine production and
development are given in Table 3. The follow-
ing résumé outlines the production and develop-

and .
ments by provinces.

in New Brunswick, NEWFOUNDLAND AND LABRADOR

Exploration

for

new Copper production increased in 1966 to

properties and development of known deposits 18,669 tons valued at $16,764,924. This was

was proceeding vigorously in the year.
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3,846 tons and $5,617,816 more than in 1965.




Increased production is attributable to a
number of factors, including: a full year’s
production from British Newfoundland Ex-
ploration Limited’s Whalesback Pond mine at
close to its 2,000-ton-a-day rated capacity;
continued production fro:: the Tilt Cove mine of
First Maritime Mining Corporation Limited;
higher grade ore mined at Atlantic Coast Copper
Corporation Limited’s Little Bay mine; and
increased production at Consolidated Rambler
Mines Limited’s Baie Verte mines where the
East Zone was gradually being phased into
production in the latter part of the year. First
Maritime started to tune-up its mill at the
Gullbridge property at Gull Pond, near Badger.

NOVA SCOTIA

Copper production in Nova Scotia continued
as a byproduct of the mining of lead-zinc ore
at the Walton mine of Magnet Cove Barium
Corporation. Production of 292 tons valued at
$261,843 was 105 tons and $121,390 higher

than in 1965. Several companies conducted
reconnaissance exploration for base metal
deposits.

NEW BRUNSWICK

the mines of
Brunswick Mining and Smelting Corporation
Limited and Cominco Ltd. (Wedge) accounted
for the drop of 3,529 tons and $1,696,443 in
1966 from the 1965 output of 10,082 tons and
$7,581,283. Brunswick completed the 2,250-ton
mill, adjacent to the No. 12 mill that will
treat the. ore from the No. 6 open-pit mine.
Mill tune-up started in the third quarter.
Nigadoo River Mines Limited continued develop-
ment of its mine at Robertville and was build-
ing a 1,000-ton-a-day mill. Production is
scheduled for 1967.

The Anaconda Company (Canada) Ltd.
continued underground development and ex-
ploration of its Caribou orebody. Several other
companies including Mining Corporation of
Canada (1964) Limited, New Jersey Zinc Ex-
ploration Company (Canada) Ltd. and
Sullico Mines Limited were exploring proper-
ties in the Bathurst-Newcastle area.

QUEBEC

Decreased production at

Copper production in Quebec at 172,717 tons
was 1,221 tons less than in 1965, but, because of

Copper

higher prices, was valued at $155,100,021, an
increase of $24,298,925.

Gaspé Copper Mines, Limited continued
expansion of its mill at Murdochville from
7,500 tons of ore a day to 11,000 tons. Ex-
ploration by Terra Nova Explorations Ltd.,
Wexford Mines Limited and others was con-
tinued in the Gaspé Provincial Park, west of
Murdochville, where several interesting,
grade copper discoveries have been made.

low-

Production was hampered by a prolonged
strike at the Stratford Place mine of Solbec
Copper Mines, Ltd. Cupra Mines Ltd., 2%
from the Solbec mine, continued pro-
duction but some ore was stockpiled while the
Solbec mill was idle.

miles

Mining, exploration and development con-
tinued at the mines in the Chibougamau dis-
trict. Campbell Chibougamau Mines Ltd. ob-
tained encouraging results from a surface dia-
mond drill program on its extensive holdings.
Bruneau Mines Ltd. shipped ore to the Merrill
Istand Mining Corporation, Ltd’s mill on a
custom basis. Opemiska Copper Mines (Quebec)
Limited started shaft sinking atthe Beaver Lake
deposit about 1 mile east of the Perry shaft.
The Patino Mining Corporation’s Copper
Rand Mines Division continued production from
its 4 mines and completed the mining of known
reserves at the property of Quebec Chibougamau
Goldfields Limited.

Grandroy Mines Limited leased its copper
property in Roy township to Campbell Chi-
bougamau, who will mine the ore by open pit
and truck it 15 miles to the mill at Campbell’s
Main mine. Production was scheduled for
February 1967. Merrill Island Mining Corpora-
tion signed an agreement with the Icon Syndi-
cate to mine and mill ore from Icon’s copper
orebody in O’Sullivan township. The initial
mining will be by open pit and 600 tons of ore
a day were scheduled to be trucked 38 miles to
Merrill’s mill,

Production continued at the 3 producing
mines in the Matagami area. A zinc circuit was
added to the custom section of the Orchan
Mines Limited’s mill to recover zinc from ore
shipped by New Hosco Mines Limited. Bell
Allard Mines Limited, a subsidiary of Orchan,
was preparing to mine a zinc-copper orebody
by open pit.
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Mines de Poirier inc., about 60 miles
north of Amos, completed a 700-ton-a-day
addition to its mill to treat ore from the nearby
mine of Joutel Copper Mines Limited. Joutel’s
mine was scheduled for production in the first
quarter of 1967.

At Val d’Or,
mines

operations continued at the
of Manitou-Barvue Mines Limited and
Sullico Mines Limited. Ore reserves at Sullico’s
East Sullivan mine are nearly exhausted; the
mine is scheduled to close in the first quarter
of 1967.

Quebec’s 2 nickel-copper mines, Lorraine
Mining Company Limited at Belleterre and
Marbridge Mines Limited at Malartic, continued
to ship concentrates to domestic smelters.

Noranda Mines Limited continued produc-
tion from its Horne mine at Noranda and was
expanding its smelter to treat concentrates from
the Kidd township, Ontario, mine of Texas
Guif Sulphur Company.

ONTARIO

Strikes at the Sudbury plants of The Inter-
national Nickel Company of Canada, Limited
(Inco) reduced Ontario’s copper output to
202,469 tons valued at $181,817,162. This was
13,803 tons less than in 1965 but the value of
production $20,152,024. International
Nickel operated the Creighton, Frood-Stobie,
Garson, Levack, Murray, Crean Hill, MacLennan
and Totten mines and the MacLennan and
Clarabelle open pits in 1966. Inco mines under
development were: Copper CIliff North, pro-
duction scheduled in 1967; Kirkwood, produc-
tion scheduled for 1968; the Little Stobie and
the Coleman both scheduled for production in
1969. Sinking of the No. 9 production shaft at
the Creighton mine continued and had reached a
depth of 2,337 feet at year-end. Shaft sinking
at the Frood-Stobie mine was started in prep-
aration for increased production. A 22,500-ton
mill will be built to handle the ore from Frood-
Stobie and from the Little Stobie mine.

rose

Falconbridge Nickel Mines, Limited was
preparing its Strathcona mine and mill, on
the north rim of the Sudbury basin, for pro-
duction in late 1967. The company was also
exploring the Longvac South orebody north of
the Strathcona.
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Kam-Kotia Mines:
Limited and McIntyre Porcupine Mines Limited
continued mining, exploration and development.
Each company will increase its milling rate to
2,000 tons a day in 1967. Texas Gulf Sulphur
Company started production from its open-pit
mine in Kidd township. The first 3,000-ton-a-day
section of the mill was put into operation in
November and the full capacity of 9,000 tons a
day was scheduled to be in operation by the end
of February 1967. Copper concentrates from the
Texas Gulf mill will be smelted at Noranda with
the anodes being refined at Canadian Copper Re-
finers Limited, Montreal East, The mine, at sche-
duled capacity, is expected to produce 50,000
tons of copper a year, Canadian Jamieson Mines
Limited started production in April from its cop-
per-zinc orebody. Copper concentrates from the
450-ton-a-day mill were shipped to Sweden for
processing.

In the Timmins area,

Copperfields Mining Corporation Limited
produced copper concentrates at its mine near
Timagami. Concentrates were stockpiled at
the mine from March until September pending
the granting of an export licence by the federal

government,

Rio Algom Mines Limited’s Pater mine at
Spragge, North Canadian Enterprises Limited’'s
Point Mamainse mine and North Coldstream
Mines Limited’s mine at Kashabowie, produced
steadily during the year. The North Coldstream
mine was expected to close early in 1967 when
ore reserves are exhausted.

Noranda Mines Limited’s Geco Division
at Manitouwadge completed the sinking of the
No. 4 shaft and level development was started.
Production continued from the developed
sections of the orebody. Quarried waste rock
was being dumped directly into the shrinkage
stopes as ore was withdrawn. Dilution by
caving of wallrock was kept to a minimum
and there was very little mixing of ore and
waste. Willroy Mines Limited treated 1,000
tons of ore a day from the orebody of Willecho
Mines Limited developed in 1965, some three
miles north of the Willroy mill. Production from
the Willroy mine averaged 700 tons of ore a day.

Metal Mines Limited produced nickel~
copper concentrates at its mine and mill near
Werner Lake, for shipment to the Copper CIiff
smelter of International Nickel.



Munro Copper Mines Limited, near
Matheson, was developing a small copper
orebody for production and building a 500-ton~
a-~day mill. Production was scheduled for the
first quarter of 1967. Tribag Mining Co., Limit-
ed near Batchawana was building a 400-ton-a-
day mill and has scheduled production for
1967.

MANITOBA

Production of copper increased to 30,900
tons valued at $27,747,938 from 30,807 tons
valued at $23,167,131 in 1965, Hudson Bay
Mining and Smelting Co., Limited operated 2
a mill and a smelter at Flin Flon and 2
mines at Snow Lake. The company was develop-
ing 2 additional mines at Snow Lake, the
Osborne, scheduled for production in 1967,
and the Anderson, scheduled for 1968. Sherritt
Gordon Mines, Limited at Lynn Lake produced
nickel concentrates for shipment to its refinery
at Fort Saskatchewan, Alberta, and copper
concentrates that were custom Smelted by
Hudson Bay at Flin Flon. The company con-
tinued exploration for new ore at its Lynn Lake
mine and started shaft sinking at its copper-
orebody at Fox Lake some 34 miles
southwest of Lynn Lake.

mines,

zinc

SASKATCHEWAN

Anglo-Rouyn Mines Limited at Waden Bay
and Hudson Bay Mining and Smelting Co., Limit-
ed at the Flin Flon mine were the 2 Saskatchewan
copper producers in 1966. These mines turned
out a total of 19,417 tons valued at $17,436,814,
a small increase in tons and value from 1965.
Hudson Bay was developing the Flexar mine,
8% miles southwest of Flin Flon for production
in 1967. At Hanson Lake, Share Mines & Oils
L.td. was preparing a small zinc-copper ore-
body for production and building a 350-ton-a-
day mill. Production was scheduled for April
1967; the concentrates will be trucked to Flin
Flon for smelting.

BRITISH COLUMBIA

Copper production in British Columbia in-
creased to 57,962 tons valued at $52,050,177
which was 15,397 tons and $20,041,244 more
than in 1965. With the advent of production
from 3 new mines in 1967, production should
exceed the record of 62,218 tons in 1963.

Copper

Reduced production from the Merritt mine
of Craigmont Mines Limited, due to a strike
that lasted until April 18, was offset by in-
creased production at the Britannia Beach mine
of The Anaconda Company (Canada) Ltd. and
the Highland Valley mine of Bethlehem Copper
Corporation Ltd. Minoca Mines Ltd. shipped its
first concentrates to Japan in January 1966
from the company’s Yreka mine at Jeune Land-
ing, Vancouver Island; the year’s output was
2,162 tons of contained copper. Giant Mascot
Mines, Limited produced steadily from its
nickel-copper mine near Hope and was carrying
out exploration and feasibility studies at the
Canam property, 27 miles east of Hope, on the
Hope-Princeton highway. The Granby Mining
Company Limited continued production from
its Phoenix open-pit mine near Greenwood.
The company’s Granisle mine, on an island in
Babine Lake, started mill tune-up in November
and will reach its rated 5,000-ton-a-day
capacity in 1967. Noranda Mines Limited
announced it will bring its Newman Peninsula
orebody in the same area into production at
10,000 tons a day. No definite timetable for
production has been announced.

On Vancouver Island, Cowichan Copper
Co. Ltd.’s Sunro mine at Jordan River was
reopened the management of Aetna
Investment Corporation Limited. Production
continued until September when the mine was
closed because of operating and financial
difficulties. Cominco Ltd. produced from the
Coast Copper mine at Benson Lake and was
driving a 4,000-foot exploration heading to the
south to explore for ore., At Myra Falls near
the south end of Buttle Lake, Vancouver
Island, Western Mines Limited started tuning-
up its 750-ton-a-day mill in December, Pro-
duction from an open pit at the Lynx ore-
body will start in 1967.

under

Falconbridge Nickel Mines, Limited was
preparing its Tasoo Harbour, Queen Char-
lotte Islands, iron-copper mine for production
in the first quarter of 1967. Granduc Mines,
Limited was driving the 11.6-mile access
tunnel from Tide Lake to the Leduc valley
orebody. Production from the minewas sched-
uled for 1970.

Rio Algom Mines Limited has optioned the
Highland Valley property of Lornex Mining
Corporation Ltd. and was proceeding with an
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extensive exploration by trenching, drilling
and geophysical surveying. A large, low-
grade deposit of copper and molybdenum has
been indicated. Rio Algom plans further
exploration by shaft sinking, underground
development and drilling. A pilot mill will be
built to treat bulk samples from the under-
ground development to test for grade and
metallurgy. Brenda Mines Ltd., west of
Peachland, was exploring an extensive, low-
grade copper-molybdenum prospect by under-
ground drifting, crosscutting, raising and
diamond drilling. A pilot plant was built for
bulk sampling and metallurgical testing.
Kennco Explorations (Canada), Limited built a
29-mile tote road up the Scud River valley
from the Stikine River to Galore Creek and

into the Galore Creek basin. An adit was
started to test ground and water conditions
and to provide a bulk sample of the copper

orebody.

Other companies exploring low grade
copper deposits included: Cariboo-Bell Copper
Mines Limited at Bootjack ILake, Cariboo
District; Copper Giant Mining Corporation
Limited at Poison Creek, Bridge River District;
Highmont Mining Corp. Ltd., Highland Valley
and Falconbridge Nickel Mines, Limited at
Catface Mountain, Bedwell Sound, Vancouver
Island.

YUKON TERRITORY

New Imperial Mines Ltd. was stripping
overburden from the Little Chief orebody in
preparation for open-pit mining. Mill and plant
construction will be completed in the first
of 1967 when production will start.
Diamond drilling from surface has indicated
an extension of the orebody below the limits
of the open pit.
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TABLE 3

Producing Companies, 1966

Mill

Ore Produced

Grade
Company and Location Capacity 1966 (1965) (%) Developments
(tons ore/day) (short tons) Copper Zine Nickel

Newfoundland

American Smelting and 1,250 355,000 1.05 12.80 — Routine exploration and

Refining Company (Buch- (366,000) development.

ans Unit), Buchans

Atlantic Coast Copper 1,150 318,735 1.30 —_ ~  Shaft deepened to 2,083

Corporation Limited, (292,023) feet below the collar.

Little Bay Level development on the
1,650 and 1,850 horizons.
Exploration of north zone
by crosscutting on the
700-foot level.

British Newfoundland 1,500 644,128 1.10 - — Exploration in the area of

Exploration Limited, (165,000) the mine for new orebodies.

Whalesback mine, Routine mine development.

Springdale

Consolidated Ramnibler 1,500 148,737 1.37 2.04 — Modest surface explora-

Mines Limited, Main mine, (central mill) (128,625) tion program. Routine mine
development.

East mine, 34,059 0.94 - — Development of East ore-

Baie Verte (=) body 95 per cent complet-
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ed. Mill expansion to
1,500 tons of ore a day
completed at Main mine.




Table 3 (continued)

Copper

Company and Location

Developments

First Maritime Mining
Corporation Limited,

Tilt Cove mine, Tilt

Cove

First Maritime Mining
Corporation Limited,
Gulibridge mine, Gull
Pond.

Nova Scotia

Magnet Cove Barium
Corporation, Walton

New Brunswick
Brunswick Mining and
Smelting Corporation
Limited, No. 12 mine,
Bathurst

Brunswick Mining and
Smelting Corporation
Limited, No. 6 mine,
Bathurst.

Cominco Ltd.,

Wedge mine, Bathurst

Heath Steele Mines
Limited, Bathurst —
Newcastle

Quebec

Campbell Chibougamau
Mines Ltd. (Main,
Henderson, Kokko Creek
and Cedar Bay mines),
Chibougamau

Cupra Mines Ltd.,
Stratford Place

Gaspé Copper Mines,
Limited, Murdochville

(2,602,900)

Mill Ore Produced Grade
Capacity 1966 (1965) (7
(tons ore/day) (short tons) Copper Zinc Nickel
2,350 656,250 0.70 — -
(713,662)
2,000 Tune-=up - - -
125 50,213 0.61 1.60 -
(48,594)
4,500 1,650,120 0.22 9.26 -
(1,657,519)
2,250 300,676 0.35 6.19 —_
(at No. 12 (=)
plant)
750 269,295 - —
(trucked to (271,649)
Heath Steele)
1,500 287,515 1.04 5.90 -
(211,000)
3,500 966,027 1.82 - -
(941,198)
700 158,130 3.40 4.25 -
(trucked to (82,427)
Solbec mill)
7,500 2,831,800 1.12 - -

Exploration for new ore
continued., Mining from
pillars and low grade ex-
tensions of the known ore-
bodies.

Mill and initial mine de=
velopment completed in
December, 1966.

Extensive exploration for
new sulphide orebodies.
Routine mine development.

Routine mine development,
Underground exploration of
hangingwall zone by drifting
and diamond drilling,
Open-pit mine developed
to production. Mill com=
pleted adjacent to the No.
12 mill.

Exploration by lower level
drifting and diamond drill-
ing.

Sinking new production
shaft to 1,750 feet below
the collar, Routine explo-
ration and development.

Shaft sinking and level
development at the Hen-
derson ¢“B’’ zone. Routine
exploration and develop-
ment at the Main mine.
Shaft deepening and ex~
ploration drilling at the
Cedar Bay Mine, Kokko
Creek mine on salvage
basis., Surface exploration
and diamond drilling in
the Chibougamau area.
Routine exploration and
development.

Routine exploration and
development at Needle
Mountain mine, stripping
of waste and preparation
for open-pit mining at
Copper Mountain mine.
Concentrator expansion

to 11,000 tons of ore a day
continued.
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Table 3 (continued)

Mill Ore Produced Grade
Company and Location Capacity 1966 (1965) 7 Developments
(tons ore/day) (short tons) Copper Zinc Nickel
L{ak(_e Dufault Mines, 1,300 489,387 4.84 9.48 — Routine development and
Limited, Noranda (475,007) exploration of producing
orebody. On-property ex=
ploration by diamond drill-
ing for new orebodies.
Lorraine Mining Company 400 186,362 1.24 — 0.57 Routine exploration and
Limited, Belleterre (162,533) development.
Manitou-Barvue Mines 1,300 299,875 0.93 - — Routine mine develop-
Limited, Val d’Or (283,875) ment.,
173,130 - 3.72 -
(168,895)
Mattagami Lake Mines 3,850 1,411,100 0.62 12.40 ~ Routine exploration and
Limited, Matagami (1,406,154) development.
Marbridge Mines Limited, 300 129,000 .. —_ 3.22 Routine development of
Malartic (milled at (119,304) No. 1 and No. 2 orebodies.
Canadian On-property exploration
Malartic Gold for new orebodies.
Mines Limit-
ed)
Merrill Island Mining 650 85,798 2.10 - — Routine exploration and
Corporation, Ltd., (90,176) development of Merrill
Chibougamau Island and Chib-Kayrand
orebodies.
New Hosco Mines Limited, 900 315,083 2.66 0.96 — Routine exploration and
Matagami (trucked to (324,131) development of known ore.
Orchan mill) Exploration at depth by
diamond drilling from
lower levels. Zinc circuit
added to Orchan mill to
recover zinc from New
Hosco ore.
Noranda Mines Limited, 3,200 774,719 1.96 - — Routine exploration and
Horne mine, Noranda (771,400) development.
Normetal Mining Corp- 1,000 335,666 1.53 7.60 — Shaft deepening program
oration, Limited, (350,693) completed. Lateral deve-
Normetal lopment on the 6955, 7155,
7355, and 7955 levels
continued. Exploration by
drifting and diamond drill-
ing.
Opemiska Copper Mines 2,000 766,128 3.00 - — Perry shaft deepened 1,300
(Quebec) Limited, Chapais (745,976) feet. Robitaille shaft
sinking started.
Orchan Mines Limited, 1,900 368,030 1.25 10.83 — No. 1 orebody explored by
Matagami (mills 900 (368,877) underground diamond drili-
tons of ore ing. Development of this
a day from ore started, for mining in
New Hosco) 1967, Zinc circuit added
to custom section of the
mill,
The Patino Mining Corp- 1,800 651,210 1.97 - — Deepening shaft at Machin
oration, Copper Rand (663,251) Point mine., Routine ex-

Mines Division, (Machin
Point, Chibougamau
Jaculet, Portage Island,
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Table 3 (continued)

Copper

Mill Ore Produced Grade
Company and Location Capacity 1966 (1965) (%) Developments
(tons ore/day) (short tons) Copper Zine Nickel
Quebec Chibougamau
Goldfields and Bouzan
Mines) , Chibougamau
Quemont Mining Corpor= 2,300 578,171 1.08 1.93 — Routine exploration and
ation, Limited, Noranda (657,307) development,
Rio Algom Mines Limited, 2,500 575,907 1.06 3.49 — Routine exploration and
Mines de Poirier mine, (G development, Mill expan~
Poirier township ded to treat 700 tons of
ore a day from the Joutel
mine.
Rosario Mining Explor- 480 44,302 1.43 —_ — Routine exploration and
ations Ltd., Bruneau (treated at (=) development.
mine, Chibougamau Merrill Is-
land mill)
Solbec Copper Mines, Ltd., 1,000 154,795 1.41 6.23 — Mine closed by labour dis-
Stratford Place (403,869) pute September 9, 1966.
Routine exploration and
development,
Sullico Mines Limited, 3,000 652,412 0.61 —_ — Ore reserves are virtually
East Sullivan mine, (993,321) depleted, Mine scheduled
Val d’Or to close in 1967.
Ontario
Canadian Jamieson 350 92,685 2.75 4.15 —~ Mine and mill put into
Mines Limited, Timmins (=) operation. Routine deve-
lopment.
Copperfields Mining Corp- 200 .. 5.27 - — Shaft deepening to the
oration Limited (Temagami (55,922) 2175-foot level. Routine
mine), Timagami development and explo-
ration.
Falconbridge Nickel Mines, 3,000 1,998,860 0.78 - 1.55 Routine development at
Limited (Falconbridge, (Falcon- (2,246,918) the producing mines.
bridge) Preparation of Strathcona
East, Hardy, Fecunis and 1,500 mine for production in
North mines) Falconbridge (Hardy) 1967, building of mining
2,400 plant and mill, Explora-
(Fecunis) tion of Longvac South
orebody.
The International Nickel 30,000 14,625,200 0.8¢ - 1.0¢ Creighton shaft sinking
Company of Canada, Li~ (Copper (16,704,143) continued. MacLennan and
mited (Creighton, Frood- Cliff) Totten underground mines
Stobie, Garson, Levack, 12,000 brought to production.
Crean Hill, Murray, Mac- (Creighton) Expansion of Frood-Stobie
Lennan and Totten mines 6,000 mine, and preparation of
and MacLennan and Cla- (Levack) Copper Cliff North, Cole-
rabelle open pits), Copper man, Kirkwood and Little
CIliff Stobie mines for produc-
tion.
Kam-Kotia Mines 1,500 464,726 1.67 1.97 — Shaft deepening to 2000
Limited, Timmins (597,623) feet below collar, four

new levels established.
Development of orebodies
being mined and explora-
tion and development of
new ore.
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Table 3 (continued)

Mill Ore Produced Grade
Company and Location Capacity 1966 (1965) (%) Developments
(tons ore/day) (short tons) Copper Zinc Nickel
Kidd CopperMines Limited, 1,000 - - — — Mill tune-up in December,
Aer Nickel mine, Sudbury (=)
McIntyre Porcupine Mines 2,000 665,545 0.85 - — Copper circuit increased
Limited, Schumacher (549,310) from 1,500 tons a day to
2,000 tons a day in June.
Routine development and
exploration.
Metal Mines Limited, 750 .- ¢ - Routine exploration and
Werner Lake Division, development.
Gordon Lake.
Noranda Mines Limited, 3,300 1,459,586 1.95 4.15 — Routine development of
Geco division, (1,326,400) 2,650—, 2,850—, 3,050—,
Manitouwadge 3,450~—, 3,650—, and 3,850—
foot levels, Preparation
for installation of crusher
above the 3,850—foot level,
North Canadian Enterprises 500 .. . - — Routine exploration and
Limited, Coppercorp mine, (29,867) development,
Point Mamainse
North Goldstream Mines 1,100 343,835 1.67 - — Reserves depleted, mine
Limited, Kashabowie (365,082) expected to close in 1967.
Rio Algom Mines Limited, 750 240,828 2.00 - — No. 2 shaft deepened to
Pronto division, Spragge (248,613) 3,934 feet below the collar.
Four new levels under
development.
Texas Gulf Sulphur 3,000 .. .. — First 3,000-ton-a-day unit
Company, Kidd Creek of 9,000-ton-a-day mill
mine, Timmins started production November
16, 1966. Second and third
units scheduled for pro-
duction first quarter 1967,
Stripping of overburden and
mining of ore from open pit.
Upper Beaver Mines 150 60,397 1.14 - — Routine exploration and
Limited, Dobie (milled at (.. development.
Upper Cana-
da Mines Li-
mited)
Willecho Mines Limited, 1,000 330,000 0.48 4.29 — Routine development and
Manitouwadge (treated at (..) exploration.
Willroy mill)
Willroy Mines Limited, 1,500 219,400 0.60 2.80 -~ Crusher enlarged to handle
Manitouwadge (293,989) Willecho and Big Nama
Creek ore. Routine explor-
ation and development.
Zenmac Metal Mines 100 29,839 0.40 22.6 — Expansion of mill to 200
Limited, Zenith mine, (=) tons a day. Routine
Schreiber exploration and development.
Manitoba
Hudson Bay Mining and 6,000 1,689,550 2.49 3.80 — Routine exploration and

Smelting Co., Limited,
(Flin Flon, Schist Lake,
Chisel Lake and Stall
Lake mines), Flin Flon

(1,640,328)
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development at producing
mines. Preparation of
Osbome Lake and Anderson
Lake mines for production,
Automation of mill feed
circuits,



Table 3 (continued)

Copper

Mill Ore Produced Grade
Company and Location Capacity 1966 (1965) (%) Developments
(tons ore/day) (short tons) Copper Zinc Nickel

Sherritt Gordon Mines, 3,500 1,205,318 . - .. Routine development of

Limited, Lynn Lake (1,363,583) known ore. Extensive un-
derground exploration for
extensions of known ore
and for new orebodies.

Saskatchewan

Hudson Bay Mining and (see Manito~ Flexar mine developed to

Smelting Co., Limited, ba) production.

Flin Flon mine,

Rio Algom Mines Limited 900 230,586 1.76 - — Routine exploration and

Anglo-Rouyn mine, Waden (=) development,

Bay.

British Columbia

The Anaconda Company 4,000 505,433 1.00 0.58 — Routine development of

(Canada) Ltd., Britannia (operating (226,005) known ore. Extensive

Beach Division, Britan- rate 2,000) exploration underground

nia Beach and on surface for new
orebodies and for exten-
sions to known orebodies,

Bethlehem Copper Corp- 9,000 3,027,281 0.61 - — Mill expansion continued.

oration Ltd., Highland (1,964,042) Capacity scheduled to be

Valley increased to 12,000 tons
a day. Surface exploration
of ore zones adjacent to
producing open pit.

Cominco Ltd., Coast 750 282,832 .. - — Routine exploration and

Copper mine, Benson Lake (292,196) development of producing
orebodies, Development
of newly discovered ore-
bodies.

Cowichan Copper Co. Ltd., 1,500 .. .. — ~— Mine reopened in January

Sunro mine, River Jordan, (=) but closed in September

V.L because of financial dif-
ficulties.

Craigmont Mines Limited, 5,000 989,144 1.54 - ~ Extensive underground

Merritt (1,616,615) exploration and develop~
ment to prepare.mine for
sub-level caving method
of mining in 1967. Open
pit expected to be phased
out in first quarter of 1967.

Giant Mascot Mines, 1,250 327,164 0.33 - 0.66 Exploration and develop-

Limited, Hope (330,954) ment of high-grade 1500
orebody. Exploration of
orezone, by geological,
geochemical and geophy-
sical surveys.

The Granby Mining Com- 2,000 .. 0.80 - — Routine expansion and

pany Limited, Phoenix (703,420) mining of open pit.

Copper Division, Greenwood.

Minoca Mines Ltd,, 200 73,959 3.12 - — Routine exploration and

Yreka mine, Jeune Land- (o0 development

ing, V.1

Mt. Washington Copper 1,000 179,502 1.06 - — Exploration by diamond

Co. Ltd., Courtenay, V.L (.. drilling to extend open-pit ore,

Source: Company reports
«+ Not available — nil € Estimated
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S 7
COPPER IN CANADA, 1966
@ PRODUCERS

O PROSPECTIVE PRODUCERS
A REFINERIES

3

4.
5.

/Ay ST
/
/
\ /
5 /
7 !
i/
~d
S —,
MINERAL RESOURCES DIVISION
DEPARTMENT OF ENERGY, MINES AND RESOURCES
PRODUCERS 8. Mattagami Lake Mines Ltd.

(numbers refer to numbers on map)

Atlantic Coast Copper Corp. Ltd,

British Newfoundland Expl. Ltd. (Whales-
back Pond)

Consolidated Rambler Mines Ltd.

First Maritime Mining Corp. Ltd, (Tilt Cove)

. First Maritime Mining Corp. Ltd. (Gull-
bridge )
American Smelting and Refining Co,
(Buchans unit)
Gaspé Copper Mines, Ltd.

Brunswick Mining and Smelting Corp. Ltd.
(No. 6 and No. 12)

Cominco Ltd. (Wedge)

Heath Steele Mines Ltd.

Cupra Mines Ltd.

Solbec Copper Mines, Ltd.

. Campbell Chibougamau Mines Ltd. (4 mines)

Merrill Island Mining Corp. Ltd.

Opemiska Copper Mines (Quebec) Ltd.

The Patino Mining Corp., Copper Rand
Mines Division (5 mines)

Rosario Mining Explorations Ltd. (Bruneau)
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10.
11.
12,
13.

14.

New Hosco Mines Ltd.

Orchan Mines Ltd.

Rio Algom Mines Ltd. (Mines de Poirier)

Lake Dufault Mines, Ltd.

Manitou-Barvue Mines Ltd.

Noranda Mines Ltd,

Quemont Mining Corp. Ltd.

Sullico Mines Ltd. (East Sullivan)

Marbridge Mines Ltd.

Normetal Mining Corp. Ltd.

Lorraine Mining Co. Ltd.

Copperfields Mining Corp. Ltd. (Temagami)

Kam-Kotia Mines Ltd.

McIntyre Porcupine Mines Ltd.

Canadian Jamieson Mines Ltd.

Texas Gulf Sulphur Co.

Upper Beaver Mines Ltd.

Falconbridge Nickel Mines, Ltd. (5 mines,
1 smelter)

The Intermational Nickel Company of
Canada, Ltd. (10 mines, 2 smelters, 1 refi-
nery)

Kidd Copper Mines Ltd. (Aer nickel)

15. Rio Algom Mines Ltd. (Pronto Division)
16. North Canadian Enterprises Ltd. (Copper-

corp)



17.

18.
19.
20.
21.
22,

23.
24.

25.

27.
28.

29.
30.
31.

32.
33.

Noranda Mines Ltd. (Geco Division)

Willecho Mines Ltd.

Willroy Mines Ltd.

Zenmac Metal Mines Ltd.

North Coldstream Mines Ltd.

Metal Mines Ltd.

Sherritt Gordon Mines, Ltd.

Hudson Bay Mining and Smelting Co.,
Ltd. (4 mines, 1 smelter)

Anglo-Rouyn Mines Ltd.

The Granby Mining Company Ltd. (Phoenix
Division)

Craigmont Mines Ltd.

. Bethlehem Copper Corp. Ltd.

Giant Mascot Mines, Ltd,

The Anaconda Company (Canada) Ltd.
(Britannia Division)

Cominco Ltd. (Coast Copper)

Mt. Washington Copper Co. Ltd.

Cowichan Copper Co. Ltd. (Sunro)

PROSPECTIVE PRODUCERS
Nigadoo River Mines Ltd.

Grandroy Mines Ltd.
Icon Syndicate

34.
35.
36.

37.
38.

39.
40.

41.
42.

43.
44,

45.
46.

14.

47,

Copper

Joutel Copper Mines Ltd.
Munro Copper Mines Ltd.

Falconbridge Nickel Mines, Ltd. (Strath-
cona)
The International Nickel Company of

Canada, Ltd. (4 mines, 1 mill)

Tribag Mining Co., Ltd.

Hudson Bay Mining and Smelting Co., Ltd.
(Osborne, Anderson Lake)

Sherritt Gordon Mines, Ltd., (Fox Lake)

Hudson Bay Mining and Smelting Co., Ltd.
(Flexar)

Share Mines & Oils Ltd.

The Granby Mining Co. Ltd. (Granisle)
Noranda Mines Ltd, (Newman Peninsula)
Granduc Mines Ltd.

New Imperial Mines Ltd.

Falconbridge Nickel Mines, Ltd. (Wesfrob)
Western Mines Ltd,

REFINERIES

The International Nickel Company of Cana-
da, Ltd.
Canadian Copper Refiners Ltd.

TABLE 4

Prospective Producing Companies*, 1966

. ‘Type of Mill Capacity Production Destination of
Company and Location Ore {tons ore/day) to Start Concentrates
New Brunswick
Nigadoo River Mines Limited,
Robertville Zn, Cu 1,000 1967 Export market
Quebec
Grandroy Mines Limited, 575 1967 Ore to Campbell
Chibougamau Cu (ore trucked to Chibougamau
Campbell Chibou-
gamau mill).
Icon Sydicate, Chibougamau Cu 600 1967 Ore to Merrill
(ore trucked to Island.
Merrill Island
mill).
Joutel Copper Mines Limited, Cu, Zn 700 1967 Ore to extension
Joutel Township (ore trucked to of Mines de Poirier
Mines de Poirier mill,
mill).
Ontario
Falconbridge Nickel Mines, Ni, Cu 6,000 1967 Own smelter
Limited, Strathcona mine,
Sudbury.
The International Nickel Company
of Canada, Limited,
Sudbury
Copper Cliff North mine Ni, Cu Treated at 1967 Own smelter

central mill
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TABLE 4 (continued)

Company and Location Type of Mill Capacity Production Destination of
Ore (tons ore /day) to Start Concentrates
Frood—Stobie expansion Ni, Cu 22,500 1968 Own smelter
Kirkwood mine Treated at
central mill 1968 Own smelter
Little Stobie and Ni, Cu Treated at 1969 Own smelter
Coleman mines Frood-Stobie
mill
Munro Copper Mines Limited, Cu, Zn 500 1967 Export market
Matheson
Tribag Mining Co., Limited, Cu 400 1967 Noranda
Batchawana Bay
Manitoba--Saskatchewan
Hudson Bay Mining and Smelting
Co., Limited, Flin Flon, Manitoba
Flexar mine, Saskatchewan Cu, Zn Treated at 1967 Own smelter
Osborne Lake mine, Man. Cu, Zn Flin Flon 1967
Anderson Lake mine, Man. Cu, Zn mill 1968
Share Mines & Oils Ltd., Zn, Cu 350 1967 Hudson Bay smelter
Hanson Lake, Saskatchewan at Flin Flon
British Columbia
Falconbridge Nickel Fe, Cu 10,000 1967 Japan
Mines, Limited, Wesfrob mine,
Tasoo Harbour, Q.C.I.
Granduc Mines, Limited, Unuk River Cu 7,000 1969 Tacoma, U.S.A.
The Granby Mining Company Limited, Cu 5,000 1967 Japan
Granisle mine, Babine Lake
Noranda Mines Limited, Cu 10,000 . Export market
Newman Peninsula, Babine Lake
Western Mines Limited Zn, Cu 750 1967 Export market
Buttle Lake, V.I. Pb
Yukon Territory
New Imperial Mines Ltd., Whitehorse Cu, Fe 2,000 1967 Japan

Source: Company reports

*Includes only companies with announced production plans

.o not known

SMELTERS AND REFINERIES

Salient statistics on Canada’s 6 copper
smelters and 2 refineries are given in Tables
5 and 6. The International Nickel Company of
Canada, Limited at Copper Cliff, Ontario,
continued the changeover from multi-hearth to
fluid-bed roasters and was improving its
matte-cooling facilities, These changes will
enable the plant to treat the increased pro-
duction from the planned mine expansion.
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Noranda Mines Limited has made changes
and additions to its smelter at Noranda,
Quebec, to enable it to treat an anticipated
250,000 tons of concentrates a year from the
Texas Gulf mine. Canadian Copper Refiners
Limited at Montreal East, added an extension
to the copper refinery that will raise its capac-
ity from 284,000 tons of refined copper
a year to 342,000 tons.
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TABLE 5

Canadian Copper and Copper-Nickel Smelters

Rated Annual Ore and Blister or
Operator and Location Product Capacity Remarks Concentrate Anode Copper
Treated, 1966 Produced, 1966
(short tons) (short tons) (short tons)
Falconbridge Nickel Mines, Copper-nickel 650,000 Copper-nickel ore and prepared 437,216 '
Limited, Falconbridge, Ont matte (ores and concentrate smelted in blast
concentrates) furnaces; converted to produce
matte for shipment to company’s
electrolytic refinery in Norway.
Gaspé Copper Mines, Limited, Copper anodes, 300,000 One reverberatory furmnace for 266,800 47,169
Murdochville, Que. metallic (ores and green or wet-charge concentrates, (of which
bismuth concentrates) 2 Pierce-Smith converters, 75,100 were
1 anode fumace, 1 Walker _custom con-
casting wheel. Also smelts centrates)
custom concentrates.
Hudson Bay Mining and Smelting Blister-copper 575,000 Roasting furnaces, 1 reverberatory 398,363 38,881
Co., Limited, Flin Flon, Man. cakes (ores and furmace, 3 converters for (of which
concentrates) treating copper flotation concen- 26,548 were
trates and zinc-plant residues in custom con-
conjunction with slag-fuming centrates)
fumaces. Treats some concen-
trates on toll.
The International Nickel Copper-nickel 800,000 Sintering; blast-furnace smelting .. .
Company of Canada, Limited, Bessemer matte (ores and of nickel-copper ore and con-
Coniston, Ont. concentrates) centrate; converters for produc-
tion of copper-nickel Bessemer
matte.
Copper Cliff, Ont. Blister copper, 4,000,000 Oxygen flash-smelting of copper .
nickel sulphide (ores and sulphide concentrates; conver-
and nickel concentrates) ters for production of blister

sinter for com-

nickel oxide

sinter for market

pany’s refineries;

copper. Blast furnaces, roasters,
reverberatory fumaces for
smelting of copper-nickel ore and ..
concentrate; converters for produc-
tion of copper-nickel Bessemer
matte. Production of matte follow-
ed by matte treatment, flotation,
separation of copper and nickel
sulphides, then by sintering to
make sintered-nickel products

for refining and marketing. Elec-
tric-furnace melting of copper
sulphide and conversion to
blister copper.

1addony
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Table 5 (continued)

Rated Annual c Ore and Blister or
) N oncentrate Anode Copper
Operator and Location Product Capacity Remarks Treated, 1966 Produced, 1966
(short tons) (short tons) (short tons)
Noranda Mines Limited, Copper anodes  2,200,000e Roasting furnaces, 2 hot-charge 1,648,000 184,510
Noranda, Que. (ore and reverberatory furnaces, 1 green- (of which
concentrates charge reverberatory furnace, 679,300 were
and scrap) 5 converters. Also smelts cus- custom
tom material. material)

Source: Company reports,
.« Not available; e Estimated.




Copper

TABLE 6

Copper Refineries in Canada, 1966

Refinery

Products

1) Canadian Copper Refiners Limited,
Montreal East, Quebec.

(subsidiary of Noranda Mines Limited)

2) The International Nickel Company of Canada,
Limited, Copper Refining Division, Copper
Cliff, Ont.

Rated annual capacity: 342,000 tons.

Refines anode copper from Noranda and Gaspé
smelters, blister copper from Flin Flon smelter
and purchased scrap. Copper sulphate recovered
by vacuum evaporation. Precious metals,
selenium and tellurium recovered from anode
slimes.

CCR brand electrolytic copper wire bars, ingot
bars, ingots, cathodes, cakes and billets,

Rated anmual capacity: 168,000 tons.

Refining of blister copper from Copper Cliff
smelter. Also custom refining. Precious metals,
selenium and tellurium are recovered from anode
slimes.

ORC brand electrolytic copper, cathodes, wire
bars, cakes, billets, ingots and ingot bars.

Source: Company reports.

WORLD MINE PRODUCTION

Copper production in the non-communist
world was hampered in 1966 by strikes, slow-
downs and supply interruptions. Mine output
was 4,655,000* tons compared with 4,578,000
tons in 1965. The major supply interruptions
were in Zambia where transportation dif-
ficulties and a shortage of metallurgical coal
reduced deliveries to 75 per cent of normal.
Canada, Chile, Peru and Zambia had produc-
tion losses because of strikes at mines or
smelters.

Non-communist world capacity for copper
production will increase by an estimated
350,000 tons in 1967. Canada’s capacity is
expected to increase by 100,000 tons to
625,000 tons a year by the end of 1967.

CONSUMPTION AND USES

World demand for copper continued to
exceed consumption, A high level of industrial
activity in the United States and increased
military needs for the Vietnam conflict offset

*U.S. Bureau of Mines.

TABLE 7

Consumption of Primary Copper in Manufacture
of Semifabricated Products, 1964, 1965
(short tons)

1964 1965

Copper mill products,

sheet, strip,bars, rolls,

pipe, tube, etc. ...... . 63,076 62,993
Brass mill products — plate,

sheet, strip, rods,

bars, rolls, pipe, tubes,

etC (it 10,350 11,279
Wire and rod mill products 109,474 114,546
Miscellaneous .......... 2,144 1,918

Total ...vvvvernnnn. 185,044 190,736

a slump in demand in Europe, Consumers con-
tinued to build inventories as a hedge against
the possibility of production losses by strikes
in mid-1967 as labour contracts at most of the
large United States mines expire in June.
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The major use of copper is in the manu-
facture of wire, Other uses include tube, sheet
and strip, and in alloying for brass and bronze.

Canadian consumption of refined copper in
1966 at 262,557 tons was 37,873 tons more
than in 1965. More than half of this copper was
used in the manufacture of wire and rod mill
products; the rest was used in copper and
brass mill products and in miscellaneous uses.
Exports of semi-fabricated products from
Canada increased 6,833 tons to 71,294 tons in
1966.

The principal copper and brass fabrica-
tors in Canada are: in British Columbia — No-

randa Copper Mills Ltd., Western Division,
Vancouver; in Ontaric — Anaconda American
Brass Limited, Toronto, Phillips Cables

Limited, Brockville, Ratcliffs (Canada) Limit-
ed, Richmond Hill, Wolverine Tube Division of
Calumet & Hecla (Canadian) Limited, L.ondon;
in Quebec — Noranda Copper Mills Ltd.,
Eastern Division, Montreal East, Pirelli
Cables Limited, $St. Johns, and Northern
Electric Company, Limited, Montreal.

PRICES

Canadian and United States producers’ do-
mestic prices were stable at 45 cents (Can.)
and 36 cents (US) a pound, in 1966. The world
producers’ European price was raised to 42
cents a pound on January 3, at which level it
remained until April 13. The London Metal
Exchange price continued to react to the
variations in supply and reached a high of
97.5 cents (US) a pound on April 5 as a result
of strikes in Chile and interruption of supplies
from Zambia. When the strikes were settled
and copper shipments from Zambia were re-
sumed, the London Metal Exchange (LME)
price declined. In April, Chile raised the sell~
ing price of its copper in Europe to 62 cents
(US) a pound shortly after which the Zambian
producers announced that their European price
would be based on the London Metal Exchange
3-month price. This announcement depressed
the LME spot price to 63.75 cents. Minor
supply difficulties in May raised the spot
price to 83 cents but resumption of deliveries
and a seasonal slump in demand lowered the
price to 44.50 cents in August. The London
price was reasonably stable for the rest of the
year, fluctuating between 50 and 60 cents a
pound.
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Producers’ European prices were very
confused after April, as evidenced in the fol-
lowing table.

Copper Producer Prices in Europe, 1966

Seller(s) From To Price
¢US /ib
All major producers Jan. 3 April 13 42
Chile April 14 July 14 62
July 15 Aug. 12 70
Aug. 13 Dec. 31 LME
Zambia Apr. 14 April 24 42
Apr, 25 Dec. 31 LME
Canada April 14 April 26 42
April 27 May 5 61.25
May 6 June 30 65
July 1  Dec., 31 LME

Union Miniére du

Haut-Katanga April 14 April 27 42

April 28 May 5 61
May 6 May 16 65
May 17 Dec, 31 LME

Source: American Metal Market
LME — London Metal Exchange, 3-month seller price.

GOVERNMENT REGULATIONS

The pricing, marketing and supply dif-
ficulties that have beset the copper industry
in the last three years have brought about
varying degrees of government intervention in
several countries,

CANADA

The Canadian government imposed a permit
system to regulate offshore export of ores and
concentrates. The measure was desighed to
ensure an adequate supply of copper, and to
prevent the diversion of concentrates from
domestic smelters. The ban on scrap exports
imposed in 1965 was relaxed in that a quota
system was set up to allow some offshore
exports.

UNITED STATES OF AMERICA

The United States government established
set-asides for domestic primary copper produc-
ers. At year-end the producers were re-
quired to reserve 18 per cent of their domestic
production for delivery to plants with defence-
rated orders. The government also suspended
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until June 30, 1968, the 1.7-cent-a-pound im-
port duty on copper entering the United States.
A total of 453,159 tons was released from the
strategic stockpile and a further 150,000 tons
will be released in 1967 for use in defence-
rated industries.

OTHER

The Chilean government passed a bill
authorizing the government to enter into
partnership with the large, American-owned

copper mining companies. The first company
to be fChilenized’ will be the Braden Copper
Corporation, a subsidiary of Kennecott Copper
Corporation, The government hopes to double
the production of copper in Chile by 1971.
Both the Zambian and Chilean governments
have exerted strong pressure on the pricing
policies of the copper producers in their
countries and are exploring the
possibility of setting up an agency for mutual

respective

United States Copper Stockpile, 1966

(short tons)

Be ginning End of
of Year Year
Stocks* National Stock-
pile 897,375 444,416
Defence Produc-
tion Act Stock-
pile 2,010 1,811
Supplemental
Stockpile 6,328 6,327
905,713 452,554 %%
Net change in
stocks —453,159
Stockpile objece
tive 770,440 770,440
Excess of stocks
over stockpile
objective 83,364 —317,886

Source: Report of Joint Committee on Reduction of
Nonessential Federal Expenditures, Congress
of the United States.

co-operation in the marketing and production *Includes brass, bronze and oxygen free high conduc-
tivity copper; ** Release of 150,000 short tons autho-
of copper. rized for 1967.
TARIFFS
Copper entering Canada in ores and The United States tariff on copper entering
concentrates is not subject to tariff. Various the country in ores, concentrates and primary

tariff rates are in effect for the copper content
in bars, rods, wire, semi-fabricated forms and
fully processed products entering the country.
Table 8 summarizes the Canadian tariff rates
on copper and its products.

shapes
tent*,

is 1.7 cents a pound on copper con-
On fabricated products an ad valorem
duty that varies with the type of product is
added to the tariff of 1.7 cents a pound on
copper content.

TABLE 8

Canadian Tariffs

Ores, concentrates ..........
Pigs, blocks, ingots, cathodes .
Scrap
Anodes .,
OXideS .. v it iii it et iennnnians
Bars or rods; tubing not less than 6 ft. long,
unmanufactured; copper in sheets, strips or
plates, not polished, planished or coated...
Bars and rods for manufacture of wire and
Cable . iiieiriiieritns ittt iaeans
Tubing not more than 1/2 in. in d1a and not
less than 6 ft. long |, ..,...cieevevennnens
Alloys of copper consxstmg 50% or more by
weight of copper in sheets, plates, bars,
rods, tubes .., .....

British Most Favoured General
Preferential Nation

free free free
Yu¢ 1b %¢ 1b 1%¢ 1b
3%¢ 1b ¢ 1b 1.5¢ 1b
5% 7.5% 10%
free 15% 15%
5% 10% 10%
free 10% 10%
5% 10% 10%
7.5% 15% 15%

*Suspended until June 30, 1968.
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Nearby Whaleback Mine of British Newfound-
land Exploration Limited which has its first
full year of production in 1965.

TWO OF NEWFOUNDLAND’S FIVE COPPER
PRODUCERS: Atlantic Coast Copper Cor-
poration Limited’'s mine at Little Bay on the
north coast, which went into operation in

1961,







Feldspar

J.E. REEVES*

The Canadian feldspar industry experienced
little change in 1966. Shipments of ground felds-
par by Intemational Minerals & Chemical Cor-
poration (Canada) Limited, the sole producer,
were at about the same level as in 1965. The
source is a large, very coarse-grained granitic
pegmatite in Derry Township, Quebec, from
which hand-cobbed feldspar is trucked to the
company’s grinding plant at Buckingham. The
principal market is the ceramics industry in
southern Ontario and northwestern New York
State. Exports declined slightly. Some feldspar
is imported from the United States into western
Canada, but is no longer recorded as a separate
trade item,

For several years, the feldspar industry in
Canadahas operated in the shadow of the thriving
nepheline syenite industry, Principally because
of its higher alumina content, nepheline syenite
gradually won the favour of glass makers and,
within the last decade, completely replaced
feldspar in the Canadian glass industry. Unless
some special set of circumstances arises, the
Canadian feldspar industry is unlikely to recap-
ture the glass market and will remain relatively
small,

TECHNOLOGY

Feldspar is the general term for a group of
related aluminum silicates of potassium, sodium

and calcium, Feldspar containing potassium

* Mineral Processing Division,

96411—12}

and sodium is of value to the ceramics industry
as a source of alumina (Al,03), potash (K,0)
and soda (Na50), and for its relatively low firing
temperature; it is of some use to manufacturers
of cleaning compounds because it is moderately
abrasive, High-calcium feldspar, in the form of
anorthosite or as pieces of labradorite, is in
some demand for building and decorative pur-
poses but is not included in Canadian feldspar
statistics.,

Potash and soda feldspar occur widely in
many types of rock, but commercial deposits are
restricted to a very few with a high content of
feldspar that can be suitably extracted, Very
coarse-grained granitic pegmatites, with the
feldspar concentrated in zones, have been the
most common sources. The feldspar from such
sources is hand-cobbed to remove excess quartz
and various other unwanted minerals, and is
ground and classified, Nearly all Canadian
feldspar has been mined from such pegmatites,
which are relatively common in southeastern
Ontario and southwestermn Quebec,

Elsewhere, the depletion of many of these
deposits and the need for mechanized high-
tonnage operations have led to the development
of pegmatites or other highly feldspathic rocks
in which the feldspar is finer-grained and more
intimately mixed with quartz and small quanti-
ties of other minerals, The feldspar is concen-
trated mechanically, usually by flotation,
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TABLE ]

Feldspar — Production, Trade and Consumption, 1965-66

1965 1966
Short Tons $ Short Tons $
Production (shipments).eveeeeeveasons 10,904 252,868 10,924 254,714
Exports
United States seesvecveeccsnnasoeses 3,746 86,815 3,419 78,000
1964 1965
Copsumpfion, available data
Whiteware coveaveseerecosecnnncsens 6,715 7,607
Porcelain enamel..scoveessnooassenes 189 309
Cleaning compounds « ¢« ccoveees sonee 548 356
Other soveeesvonsessansorosrananons 41 66
Totaleesesoeososononssnnsenes 7,493 8,338
Source: Dominion Bureau of Statistics
The acceptance of feldspathic substitutes Where it can compete economically with

by the consumers has adversely affected the
growth of the feldspar industry, Nepheline
syenite from Ontario has been substituted by
glass manufacturers because of its comparative-
1y higher content of alumina; aplite, a feldspa-
thic byproduct of titanium mineral operations in
Virginia, is also used in some types of glass
as a relatively cheap source of alumina; and
controlled feldspar-silica mixtures have become
acceptable in glass and certain clay ware,

USES AND SPECIFICATIONS

Feldspar is important as a flux in the firing
of whiteware bodies and glazes, and is used
principally in Canada in the manufacture of
electric porcelain and vitreous sanitary ware.
It must be essentially minus 325 mesh, have a
very low quartz and iron-mineral content and,
in many cases, contain a high potash-soda ratio,
An iron content of less than 0.1 per cent (in
terms of ferric oxide, Fe9O3) is specified to
ensure a white fired product.

In the manufacture of porcelain enamels,
feldspar is a source of alumina, potash and
silica. It must be at least minus 120 mesh, have
a very low iron content and fire white.

For cleaning compounds, feldspar should be
white and free of quartz.
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nepheline syenite, feldspar is still used exten-
sively as a source of alumina, soda and potash
in the manufacture of glass, A relatively coarse
particle size, generally with an upper limit of
20 mesh, is required. The iron content should
be less than 0.1 per cent Fe O3,

TABLE 2

Feldspar, Production and Trade, 1957-66
(short tons)

Production Imports Exports
1957 20,450 241 4,047
1958 20,387 1,140 9,956
1959 17,953 1,161 7,552
1960 13,862 1,338 3,183
1961 10,507 1,721 2,626
1962 9,994 1,901 3,698
1963 8,608 2,600 3,282
1964 9,149 .o 3,386
1965 10,904 . 3,746
1966 10,924 . 3,419

Source: Dominion Bureau cf Statistics
«+ Not available.

PRICES AND TARIFFS

According to E & MJ] Metal and Mineral
Markets of December 26, 1966, some prices in




the United States, per short ton, f,o.b, mine or
mill, in bulk and carload lots, were:

North Carolina

Feldspar

200 mesh, flotation concentrate 18,50
20 mesh, flotation concentrate 9.00

Connecticut

200 mesh, dry ground $ 18.50 — 21.00 gog "‘es‘}: $ 21)9-50

325 mesh, dry ground 18.50 — 23.00 go mesh sranutar 1%’38

20 mesh, dry ground 10.00 — 12,50 20 mesh: granular 12.00
TARIFFS

Canadian and United States feldspar tariffs in effect at the time of writing were:

Canada
Crude only coeeeeeeenssassssesecncacncsnans
Ground but not further manufactured. . . vovees.

United States
Crude 12%¢ per long ton
Ground 7%% ad val.

British Most
TS . Favoured General
Preferential .
N ation
free free free
free 15% 30%
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Fluorspar

J. E. REEVES*

In 1966, production of fluorspar in Canada
declined. Imports from Mexico, the principal
supplier, increased. A small amount of optical-

grade fluorspar was exported to Great Britain.

Consumption of fluorspar in Canada is
continuing to increase, particularly in the man-
ufacture of aluminum and fluorine chemicals.
The demand is bound to continue growing and
should eventually result in increased Canadian
production.

THE CANADIAN INDUSTRY

Newfoundland Fluorspar Limited, a subsid-
iary of Alcan Aluminium Limited, mines flu-
orspar near St. Lawrence, on the Burin
Peninsula of Newfoundland, and ships a partly
concentrated product to another subsidiary,
Aluminum Company of Canada, Limited, at

*Mineral Processing Division, Mines Branch.

Arvida, Quebec. Aluminum Company upgrades
the concentrate and produces artificial cryolite
(sodium aluminum fluoride) for use in the re-
duction of alumina to aluminum. Pacific Silica
Limited produces a small amount of metallur-
gical-grade fluorspar as a byproduct of its
silica operation near Oliver, British Columbia.

Allied Chemical Canada, Ltd., imports
acid-grade fluorspar and produces hydrofluoric
acid at Valleyfield, Quebec. It uses some of
this acid in a new plant at Amherstburg,
Ontario, in the manufacture of fluorocarbons
for use as aerosol propellants and refrigerants.
At North Brook, Ontario, Huntingdon Fluorspar
Mines Limited produces 5-pound briquettes from
imported metallurgical-grade fluorspar, for use
in foundries. At Port Maitland, Ontario, Electric
Reduction Company of Canada, Ltd., produces
fluosilicic acid as a byproduct of processing
phosphate rock to make fertilizers, and sells it
for use in fluoridating water,
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DEPARTMENT OF ENERGY, MINES AND RESOURCES

PRODUCTION

IMPORTS

1949 1950 1952 1954 1956

CANADIAN RESOURCES

Newfoundland is the only significant com-
mercial source at present, although fluorspar
has also been produced from deposits in Ontario,
British Columbia and Nova Scotia. The deposits
near St. Lawrence, Newfoundland, consisting
of veins of various widths in a granitic rock,
have been a source of nearly 2 million tons of
fluorspar. Newfoundland Fluorspar has operated
continuously since 1940. St. Lawrence Corpo-
ration of Newfoundland Limited produced metal-
lurgical and acid grades from 1933 until forced
by competition from' Mexican fluorspar to close
in 1957. Newfoundland Fluorspar now controls
all the deposits in the St. Lawrence area.

Near Madoc, Ontario, veins were mined on
a small scale for metallurgical-grade fluorspar
almost continuously from 1910 to 1961, pro-
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1960

1962

1958 1964 1966

ducing as much as 11,000 tons a year. Total
production is estimated at 120,000 tons. The
several small mines were operated to only shal-
low depths and probably did not exhaust the
fluorspar reserves.

From 1940 to 1949, about 1,400 tons of fla-
orspar were produced from veins near Lake
Ainslie on Cape Breton Island, for metallurgical
use. Recent drilling on two veins has indicated
more than 2% million tons containing an
average of about 46 per cent barite and 14 per
cent fluorite, allowing for 10 per cent dilation.

The Rock Candy mine, near Grand Forks,
British Columbia, was a source of fluorspar on
three occasions between 1918 and 1942, and
probably still contains substantial reserves. It
is controlled by Cominco Ltd. The property of
Rexspar Minerals & Chemicals Limited, beside
the Canadian National Railways line at Birch




Fluorspar

TABLE 1

Fluorspar — Production, Trade and Consumption

1965 1966P
Short Tons $ Short Tons $
Production (shipments)
Newfoundland ...........civeve.. .. 2,677,443 . 2,187,500
British Columbia...........c..... .o 2,419 .o 3,850
Total. .. ... iiiineiiinennnns 2,679,862 2,191,350
Exports
Britain. .o ooes vt atnnnnannas .. 9,575* 12 6,000%
Imports
= < o 54,785 1,587,655 60,287 1,572,000
United States.......ccievvnvnnnes 11,776 390,873 11,403 412,000
Britain . ... ..ottt 3,287 121,907 3,634 159,000
Total, . i.iiieiiiiiaroennenson 69,848 2,100,435 75,324 2,143,000
1964 1965
Consumption (available data)
Metallurgical flux (steel, magnesium,
foundries).......ciivii i 45,600 44,666
Glass ..ottt 2,851 2,751
Enamels..........ciiiiinennnnns 250 291
Other (including aluminum and
chemicals)....ooeeiivennnn.n 107,127 119,829
Total. . ..., ittt 155,828 167,537
Source: Dominion Bureau of Statistics.
* Shipments of clear crystal for optical use.
P Preliminary; .. Not available.
TABLE 2 TABLE 3

Fluorspar — Production, Trade and
Consumption, 1957-66

(short tons)

World Production of Fluorspar
(short tons)

PmductionlExports Imports Consumption 1964 1965 1966°
1057 66,245 23,630 14.547 70,761  Mexico 708,644 801,066 775,000
2 USSR 330,000 385,000 .
1958 62,000 7 30,408 89,033 USSR S Sl
1959 74,000° 3,774 26,588 96,016  LrenC 164,995 244,795 ..
1960  77,000® 10,312 59,690 111,835 pa , ’ -
1061 750007 2048 39969 11i'se>  United States 217,137 240,932 247,000
1962 77'7003 ! 4 67’847 123'694 China, mainland 220,000 240,000 .
’ ’ » set
1963  85,000° 4 66,798 142,840  Dritain 13L175 199.900 ..
1964 96,000° .. 69,986 155828 LAV So,724 162,990 160,000
1965 112,000° .. 69,848 167,537  Canada . 96,000 107,000 X
1966P . 12 75.324 O Other countries 510,206 522,639 .
Total 2,730,000 3,170,000 3,247,000

Source: Dominion Bureau of Statistics except where
otherwise indicated.

1 Producers’ shipments. Tonnage statistics after 1957 Source: U.S. Bureau of Mines Preprint, Fluorspar, 1965

not available for publication. 2 Estimates reported by and U.S. Bureeu of Mines Commodity Data
U.S. Buresu of Mines. 3 Shipments reported in annuat Summaries, January, 1967,
reports of Aluminium Limited. € Estimate, .. Not available.

P Preliminary; .. Not available.
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Island, British Columbia, contains a large me-
dium-grade fluorite deposit that could be mined
at low cost. The fluorite is fine grained and
difficult to concentrate, but increased prices
and the growing acceptance of pelletized metal-
lurgical-grade fluorspar could provide the im-
petus development. Shallow, flat-lying
deposits along the Liard River in northern Brit-
ish Columbia appear to contain a large amount
of fluorite, but their remote location makes them
currently uneconomic.

for

WORLD REVIEW

The steadily increasing demand for alu-
minum, steel, and fluorine chemicals and their
derivatives has meant a rising demand in many
parts of the world for fluorspar. Consumption
in the United States rose to an estimated 1
million short tons in 1966, compared with
930,127 tons in 1965 and 831,561 tons in 1964.
Most producing countries have experienced in-
creases in production of fluorspar. The world
total rose from 2.73 million short tons in 1964
to 3.17 million short tons in 1965, and probably
to a higher level in 1966.

Mexico is the leading producer, but several
countries have actively growing fluorspar in-
dustries. The Republic of South Africa, which
is only a modest producer, recently announced
that it has substantial reserves of fluorspar that
can be tapped to supply future world demand.
No present shortage of fluorspar exists on a
world-wide basis, but, as the need continues
to grow, attendant price increases and local
shortages should result in the development of
lower-grade deposits in many countries,

TECHNOLOGY

‘Fluorspar' is an archaic mineralogical
term that is still the common commercial term
for the mineral fluorite, which is calcium flu-
oride, CaF,. Fldorite is widely distributed,
occurring in a variety of colours in many dif-
ferent geological environments. It is important
economically because it is an active flux and
the principal source of fluorine.

Processing methods vary considerably.
Hand cobbing is still common for producing
metallurgical-grade lump. To produce higher
grades and to process fine-grained ores, flo-
tation is generally used. The pelletizing of
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fluorspar is providing the steel industry with an
acceptable alternative to lump fluorspar, and
may lead to the development of some deposits
not currently of commercial value because the
fluorspar is too fine grained to yield metal-
lurgical lump or is not amenable to concentra-
tion to higher grades. Newfoundland Fluorspar
Limijted upgrades its ore using a heavy media
process; the product is concentrated to acid
grade by flotation at Arvida.

Phosphate rock normally contains 2 to 4
per cent fluorine and is being processed inlarge
quantity by the fertilizer industry. The recovery
of byproduct fluorine has long been recognized
as a possibility, but thus far is only being
done on a small scale or for captive use.

USES AND SPECIFICATIONS

Fluorspar is used as a flux by the steel
industry, to assist the melting of the furnace
charge and to improve the separation of metal
and slag. Metallurgical-grade fluorspar is usu-
ally specified by steelmakers on the basis of a
minimum of 75 to 80 per cent effective CaF,

(which is computed by subtracting 2! times

the silica content from the total content of
CaF,;); a maximum of about 5 per cent silica
(Si0,); a very small content of sulphur and

lead, and in lump form essentially between 2
inches and 3/8 inch, with a maximum of about
15 per cent finer. Fluorspar is also used as a
flux in foundries and in the reduction of dolo-
mite to magnesium,

Ceramic-grade fluorspar is used as a flux
and opacifier in enamels and opal glass. It is
also used in transparent glass because it is an
active flux, contributes to the gloss and acts as
a decolourizer. Specifications generally require
at least 94 to 95 per cent CaF, and not more
than 3 per cent SiO,, 1 to 3 per cent calcium
carbonate (CaCO,;) and 0.1 per cent iron (as
ferric oxide, Fe,0;).

Acid-grade fluorspar is the most suitable
source material for the flux used in the Hall
electrolytic process for producing aluminum. It
is converted to hydrofluoric acid, which is used
to make artificial cryolite, the principal flux
for melting alumina in the Hall cell. A small
amount of fluorspar is added directly to the
melt.




Acid-grade fluorspar is the principal raw
material for the making of fluorine chemicals.
Fluorine chemicals are used for uranium proc-
essing, the alkylation of gasoline and the
production of high-energy missile fuels. Hydro-
fluoric acid is used for the manufacture of
fluorocarbon aerosol propellants, refrigerants,
plastics and solvents. The remarkable growth
of the fluorocarbons, borne on a variety of
useful characteristics — they are inert, odour-
less, non-toxic, non-corrosive and non-flam-
mable - seems bound to continue.

Acid-grade fluorspar must contain a min-

imum of 97 per cent CaF,; and not more than 1
per cent Si0,, and be of fine particle size.

Fluosilicic acid, sodium fluoride and to a
slight exteat calcium fluoride are used to
fluoridate public water supplies.

PRICES

According to E & MJ] Metal and Mineral
Markets of December 26, 1966, prices were as
follows:

Fluorspar

Pellets, carload lots

No. 1 55
No. 2 47
No. 3 44

Less than carload lots, add $5
Ceramic, calcite and silica

variable

Fe,O; max. 0.14%

88-90% CaF, 44*
93—940/"0 Can 46*
95-96% CaF, 47%

In 100-1b paper bags, extra $4
*Indicates an increase of $3
a ton for 88—90% ceramic
grade and $4 a ton for other
grades, effective January 1,
1967
Europe, c.i.f. U.S. ports, duty
paid, per short ton
Acid, wet filter cake, 8~10% moisture,
sold by dry content $42.50 — $43.50
Mexico, per short ton
Metallurgical 72%% CaF,,
f.o.b., per short ton

Border, all rail, duty paid $30.10
United States, in bulk, f.o.b. Brownsville, barge, duty paid 32.90
Illinois and Kentucky, per Tampico, vessel, cargo lots 22.90
short ton Acid, 97% CaF; min.,
Metallurgical Eagle Pass, in bulk 38.00
72%% CaF2 $37 — $39
70% CaF, 35~ 37
60% CaF, 32 - 34
Pellets, 70% CaF, 44 TARIEFS
Acid, dry basis, 97% CaF,
Carload 49%  Canada — free
Less than carload 54*% United States

Bags, extra $4

Wet filter cake, 8-10% mois-
ture, sold dry content, sub-
tract approx. $2.50

Fluorspar, by weight of calcium fluoride,
per long ton
containing over 97%
containing not over 97%

$2.10
8.40
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Gold

W.J. BEARD*

Gold production in Canada in 1966 declined for
the sixth successive year. Production is esti-
mated at 3,317,488 ounces valued at $125,102,472.
In comparison with the 1965 production of
3,606,031 ounces worth $136,051,943, the 1966
production is down about 8 per cent in weight
and in value. The highest production since World
War II was achieved in 1960 when 4,628,911
ounces valued at $157,151,527 were produced.

The 1966 decrease is directly attributable
mainly to the closure of auriferous-quartz or
lode gold mines. In 1966 the lode gold mines
produced 2,693,974 ounces as compared with
2,958,874 ounces in 1965. Six lode mines closed
in 1966 while only one lode mine began opera=
tion.

Ontario continued as the leading producing
province in 1966 by a wide margin as it produced
49.6 per cent of the total. Quebec was in second
place with 28.4 per cent. The Northwest Terri-
tories produced 12.7 per cent and British
Columbia 3.6 per cent.

World production in 1965 totalled 47.7 mil-
lion ounces as estimated by the United States
Bureau of Mines. In 1964, world production was
46.2 million ounces. About 64 per cent of the
1965 total, or 30.56 million ounces, was pro-
duced by The Republic of South Africa. The
USSR produced an estimated 6.1 million ounces
in 1965.

Canada has long been one of the world’s
leading producers of gold. Since production was

*Mineral Resources Division.

first officially recorded in 1858, Canada has
produced over 180.8 million ounces worth about
$5,839 million to the end of 1966. Although most
provinces have been contributors to the total,
Ontario, Quebec, British Columbia, the Yukon
Territory and the Northwest Territories, in that
order, are the leaders.

Since 1948, production by the gold mining
industry has been maintained in large part by
financial assistance from the Govermment of
Canada under the provisions of the Emergency
Gold Mining Assistance Act. In 1966 there were
39 lode gold mines in receipt of assistance.
Seven lode mines did not apply for assistance
for various reasons, The legislation, under which
payments based on the cost of production are
made, is due to expire at the end of 1967.

The rapid closure of gold mines in 1965 and
1966 is due basically to the exhaustion of eco-
nomic ore brought about by ever-increasing costs
for supplies and higher wage scales. One or two
of the mines that closed may have been able to
continue production but the shortage of miners
adversely affected operations to the point where
the rate of production was uneconomical.

Production is expected tocontinue todecline
as at least four more mines are slated for clo-
sure in 1967 and a further three are experiencing
above-normal problems. Placer gold produc-
tion will decrease substantially in 1967 as The
Yukon Consolidated Gold Corporation, Limited,
Canada’s largest placer operator, ceased pro-
duction at the end of the 1966 season.
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TABLE 1

Production of Gold, 1965-66
(troy ounces)

1965 1966P

Newfoundland
Base-metal mines . 23,657 24,912
New Brunswick
Base-metal mines . 1,659 1,768
Quebec
Auriferous-quartz

mines

Bourlamaque -

Louvicourt..... 246,249 268,136
Malartic ........ 203,528 235,870
Chibougamau ... . 40,399 35,096
Noranda ........ 36,436 56,906

Total.eeoeeons 526,612 596,008
Base-metal mines 378,326 352,963
Placer operations 442 -

Total......... 905,380 948,971
Ontario
Auriferous-quartz

mines

Kirkland Lake... 187,308 149,104
Larder Lake .... 222,969 188,554
Matachewan..... 1,511 1,162
Porcupine....... 899,530 751,747
Red Lake &

Patricia ....... 451,390 400,146
Sudbury......... 36,642 38,306
Thunder Bay .... 80,963 59,704
Kenora-Rainy

River coivenese 302 1,395
Miscellaneous... - 1,280

Total......... 1,880,615 1,591,398
Base-metal mines 65,388 60,881

Total,...ivass 1,946,003 1,652,279

Source: Dominion Bureau of Statistics.

PPreliminary e Estimated

OPERATIONS AT PRODUCING MINES

ATLANTIC PROVINCES

Gold production in the provinces of New-
foundland, New Brunswick and Nova Scotia was
26,680 ounces in 1966 as compared with
25,316 ounces in 1965. Production is derived

174

1965 1966P
Manitoba-Saskatche-
wan
Auriferous-quartz
mines cveieaoess 25,132 21,000
Base-metal mines . 88,726 85,015
Total......... 113,858 106,015
Alberta
Placer operations . 200 182
British Columbia
Auriferous-quartz
MiNes ,vvevesoeee 73,080 63,740
Base-metal mines , 44,020 54,189
Placer operations., 664 1,217
Total....... .. 117,764 119,146
Yukon Territory
Base-metal mines . 783 600e
Placer operations . 43,292 41,787
Auriferous-quartz
mines ¢« oeoseees 956 612
Total......... 45,031 42,999
Northwest
Territories
Auriferous-quartz
mines .eoeevnaas 452,479 421,216
Canada
Auriferous-quartz
MINeS seveevnnae 2,958,874 2,693,974
Base-metal mines . 602,559 580,328
Placer operations . 44,598 43,186
Total.....ovuw 3,606,031 3,317,488
Total value ...... $136,051,943 $125,102,472
Average value per
OUNCE 4 uvuusss s $37.73 $37.71

mainly as a byproduct of base-metal mining,
principally in Newfoundland. Consolidated
Rambler Mines Limited, a Newfoundland copper-
zinc producer, is the largest producer of byprod-
uct gold. Some gold is recovered from base-
metal ores in New Brunswick while Nova
Scotia intermittently produces small amounts
of gold from auriferous-quartz deposits. Prince
Edward Island does not produce gold.



QUEBEC

Gold production increased in 1966 by 4.8 per
cent to 948,971 ounces due to Camflo Mines
Limited and Wasamac Mines Limited, both of
which began production in 1965, and Chimo
Gold Mines Limited which started in January,
1966. Twelve gold mines, including the three
above, operated in the province in 1966.

Two of the 12 closed during the year., Lode
gold production was substantially higher than
in 1965 while byproduct gold from the base-
metal mines decreased. In 1966 the base-metal
mines produced about 37.4 percent of the provin-
cial gold total as against 41.8 per cent the year
before. The principal producers of byproduct
gold are the base-metal mines of the Chibougamau
and Noranda districts.,

Auriferous-Quartz Mines

Bourlamaque-Louvicourt District — Four
gold mines operated in 1966. Chimo Gold Mines
Limited began production in January at its prop-
erty in Vauquelin Township near Louvicourt,
Chimo’s ore is trucked about 14 miles to the
mill formerly owned and operated by Bevcon
Mines Limited. Production at Sigma Mines
(Quebec) Limited and Lamaque Mining Company
Limited (Lamaque Division) was practically the
same as in 1965. Because economic orereserves
are being depleted, Sullivan Consolidated
Mines, Limited, produced less and the mine is
scheduled to close in 1967.

Malartic District — Five mines operated in
1966 but the Norlartic mine closed in Novem-
ber. Little Loag Lac Gold Mines Limited
produced a small amount of gold from its prop-
erty adjoining Marban Gold Mines Limited. The
ore is mined through the extension of the Marban
workings. Production decreased at Barnat Mines
Ltd. and Marban while East Malartic Mines,
Limited, produced about the same as in 1965.
Camflo Mines Limited, which completed its
first full year of production, increased its out-
put by 126 per cent.

Chibougamau District — Norbeau Mines
(Quebec) Limited, the only operator of a lode
gold mine in this area, completed its second full
year of production. Production declined from the
1965 total.

Noranda District ~ Production increased
about 56.1 per cent in this district due to the

Gold

efforts of Wasamac Mines Limited during its
first full year of operation. Peel-Elder Limited,
a gold-quartz producer since 1946, ceased oper-
ations in June,

TABLE 2
World Gold Production, 1964-65

(troy ounces)

1964 1965
North America
Canada........ eeen 3,835,454 3,606,031
United States ...... 1,456,308 1,705,190
Mexico ....... sraes 209,976 215,796
Nicaragua........ . 225,581 198,152
Other countries ..... 14,681 12,831
Total..... vece.s 5,742,200 5,738,000
South America
Colombia .......... 364,991 319,362
Brazil...... veciaa . 142,492 161,044
Peru .....ccvvves .. 92,503 96,863
Chile.......... e 64,993 57,068
Other countries,.... 117,021 128,663
Total.soeeeaenns 782,000 763,000
Europe
USSR.......0000... 5,600,000 6,100,000
Sweden coiveeennanan 117,500 118,000
Yugoslavia......... 106,773 112,500
Other countries..... 575,727 569,500
Total........... _ 6,400,000 6,900,000
Asia
Philippines ........ 425,770 435,545
Japan .....ehencan. 253,300 264,408
Korea (including North
Korea) ...... PPN 235,779 222,823
India..osecevceenns 148,504 130,628
Other countries..... 101,647 111,596
Total........... 1,165,000 1,165,000
Africa
Republic of South
Africa +vveeeee... 29,111,524 30,553,874
Ghana,..coeeceeeas 864,917 755,191
Southern Rhodesia .. 575,386 544,100
Republic of the Congo 188,693 66,327
Other countries..... 219,480 219,508
Total,.......... 30,960,000 32,130,000
Oceanio
Australia .......... 965,113 877,139
Fijiieseeecoesenons 100,493 109,095
New Guinea........ 38,934 32,439
Other countries..... 8,991 12,191
Total..oveuenune. 1,113,531 1,030,864
World total (esti-
mate)..eseoao.... 46,200,000 47,700,000

Source: US Bureau of Mines Mineral Trade Notes,
For Canada, Dominion Bureau of Statistics

175



GOLD PRODUCERS AND PROSPECTIVE

PRODUCERS, 1966

(Numbers refer to numbers on the map)

Newfoundland

1.

2.

Atlantic Coast Copper Corporation Limited (a)

Consolidated Rambler Mines Limited (a)
First Maritime Mining Corporation Limited(a)
American Smelting and Refining Company
(Buchans Unit) (a)

New Brunswick

3.

Cominco Ltd. (Wedge Mine) (a)
Heath Steele Mines Limited (a)

Quebec

10.

Gaspé Copper Mines, Limited (a)

Solbec Copper Mines, Ltd. (a)

Cupra Mines Ltd. (a)

New Calumet Mines Limited (a)
Chibougamau District

Campbell Chibougamau Mines Ltd. (a)
Merrill Island Mining Corporation Ltd. (a)
Norbeau Mines (Quebec) Limited (b)
Opemiska Copper Mines (Quebec) Limited (a)
The Patino Mining Corporation (CopperRand
Mines Division) (a)

The Coniagas Mines, Limited (a)
Noranda-Rouyn District

Lake Dufault Mines, Limited (a)

Noranda Mines Limited (a)

Peel-Elder Limited (b)

Quemont Mining Corporation, Limited (a)
Wasamac Mines Limited (b)

Wasamac Mines Limited (Francoeur) (b) (d)
Malartic District

Barnat Mines Ltd. (b)

Camflo Mines Limited (b)

East Malartic Mines Limited (b)

Little Long Lac Gold Mines Limited (b)
Marban Gold Mines Limited (b)

Willroy Mines Limited (Norlartic Mine) (b)
Bourlamaque-Louvicourt District

Chimo Gold Mines Limited (b)

Lamaque Mining Company Limited (b)
Manitou-Barvue Mines Limited (a)

Sigma Mines (Quebec) Limited (b)

Sullico Mines Limited (a)

Sullivan Consolidated Mines, Limited (b)
Duparquet District

Normetal Mining Corporation, Limited (a)
Matagami District

Mattagami Lake Mines Limited (a)

New Hosco Mines Limited (a)

Orchan Mines Limited (a)

11.

Belleterre District
Lorraine Mining Company Limited (a)

Ontario

12.

13.

14,

15.

16.

17.

18.
19.

20.

21.

Larder Lake District

Kerr Addison Mines Limited (b)

Kirkland Lake District

Lamaque Mining Company Limited (Teck Mi-
ning Division) (b)

Macassa Gold Mines Limited (b)

Oakdale Mines Limited (b) (d)

Upper Beaver Mines Limited (a)

Upper Canada Mines Limited (b)

Porcupine District

Aunor Gold Mines Limited (b)

Dome Mines Limited (b)

Hallnor Mines, Limited (b)

Hollinger Consolidated Gold Mines, Limited
(Hollinger) (b)

Hollinger Consolidated Gold Mines, Limited
(Ross) (b)

MciIntyre Porcupine Mines Limited (a) (b)
Pamour Porcupine Mines, Limited (b)
Porcupine Paymaster Limited (b)

Preston Mines Limited (b)

Texas Gulf Sulphur Company (a)
Matachewan District

Stairs Exploration & Mining Company Limit-
ed (b)

Sudbury Mining Division

Falconbridge Nickel Mines, Limited (a)

The Intemmational Nickel Company of Canada,
Limited (a)

Renabie Mines Limited (b)

Surluga Gold Mines Limited (b) (d)

Port Arthur Mining Division

Noranda Mines Limited (Geco Mine) (a)
Consolidated Mosher Mines Limited (b)
MacLeod-Cockshutt Gold Mines Limited (b)
North Coldstream Mines Limited (a)

Fort Frances Mining Division

Sapawe Gold Mines Limited (b)

Patricia Mining Division

Pickle Crow Gold Mines, Limited (b)

Red Lake Mining Division

Annco Mines Limited (b)

Campbell Red Lake Mines Limited (b)
Cochenour Willans Gold Mines, Limited (b)
Dickenson Mines Limited (b)

Madsen Red Lake Gold Mines Limited (b)
McKenzie Red Lake Gold Mines Limited (b)
Robin Red Lake Mines Limited (b) (d)
Wilmar Mines Limited (b) (d)




Manitoba

22.

Hudson Bay Mining and Smelting Co., Limit-
ed (a)

23. Hudson Bay Mining and Smelting Co., Limit-
ed (Snow Lake) (a)
The International Nickel Company of Canada
Limited (Thompson Mine) (a)

24. San Antonio Gold Mines Limited (b)

25. Sherritt Gordon Mines, Limited (a)

Saskatchewan

22. Hudson Bay Mining and Smelting Co., Limit-

26.

ed (a)
Anglo-Rouyn Mines Limited (a)

British Columbia

27.

28,

(a) Base metal;

Cominco Ltd, (a)

The Granby Mining Company Limited (Phoe-
nix Copper Division) (a)

(b) auriferous quartz; (c) placer;

29.
30.

31.
32,
33.

Gold

Bethlehem Copper Corporation Ltd. (a)

The Anaconda Company (Canada) Ltd. (Bri-
tannia Mine) (a)

Texada Mines Ltd. (a)

Coast Copper Company, Limited (a)
Bralorne Pioneer Mines Limited (b)

The Cariboo Gold Quartz Mining Company,
Limited (b)

Yukon Territory

34,
35.

36.

Small placer operations (c)

The Yukon Consolidated Gold Corporation,
Limited (c)

Small placer operations (c)

Discovery Mines Limited (LaForma Mine) (b)

Northwest Territories

37.
38.

39.

Tundra Gold Mines Limited (b)

Cominco Ltd. (Con, Rycon and Vol mines) (b)
Giant Yellowknife Mines Limited (b)
Discovery Mines Limited (b)

(d) prospective producer.
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Sudbury Mining Division ~ Renabie Mines
Limited near Missinabie produced slightly more
gold in 1966 than in the previous year.

Port Arthur Mining Division — Production
decreased substantially at both Consolidated
Mosher Mines Limited and MaclLeod-Cockshutt
Gold Mines Limited near Geraldton. The two
mines, which work as a combined operation,
produced about 26.3 per cent less gold in 1966
than the three mines which operated in the
division in 1965. Consolidated Mosher and
MacLeod-Cockshutt will operate on salvage
basis for the next two years.

Red Lake and Patricia Mining Division —
Seven mines operated in 1966; the same as in
the year previous. However, McKenzie Red
Lake Gold Mines Limited at Red Lake and
Pickle Crow Gold Mines, Limited, at Pickle
Crow closed during the year. Due to the two
closures and sharp drops in production at Co-
chenour Willans Gold Mines, Limited, and
Madsen Red Lake Gold Mines Limited, combin-
ed production in 1966 was close to 11.4 per cent
lower than in 1965. Campbell Red Lake Mines
Limited, Dickenson Mines Limited and Annco
Mines Limited, controlled and operated by
Cochenour Willans, increased output.

Matachewan District — Stairs Exploration &
Mining Company Limited ceased operation in
1966 after recording a small production.

Fort Frances Mining Division — Sapawe
Gold Mines Limited, after a shaft-deepening
program in 1965, resumed intermittent produc-
tion in 1966.

Base-Metal Mines

Byproduct gold was recovered from the
copper-nickel ores of the Sudbury area and the
zinc-copper mines at Manitouwadge. MclIntyre
Porcupine Mines Limited near Timmins also
recovered gold from its copper ore and Upper
Beaver Mines Limited near Kirkland Lake pro-
duced appreciable gold from its gold-copper
ores. Late in 1966 Texas Gulf Sulphur Company
began production at its large copper-zinc mine
near Timmins and it is anticipated byproduct
gold will be produced.

PRAIRIE PROVINCES

San Antonio Gold Mines Limited at Bissett,
Manitoba, continued production in 1966 but

Gold

output declined. This operation is the only lode
gold mine in the prairie provinces.

Hudson Bay Mining and Smelting Co.,
Limited, produced byproduct gold from its base-
metal operations at Flin Flon and Snow Lake.
Sherritt Gordon Mines, Limited, at Lynn Lake,
Manitoba, and Anglo-Rouyn Mines Limited near
Lac La Ronge in Saskatchewan also produced
byproduct gold. The International Nickel Com-
pany of Canada Limited produced asmall amount
of gold from its nickel-copper ores at Thompson,
Manitoba.

Byproduct gold in small amounts is recov-
ered annually by gravel-producing operations
on the North Saskatchewan River near Edmonton.

BRITISH COLUMBIA

Production in 1966 was substantially lower
at Bralorne Pioneer Mines Limited and slightly
higher at the province’s second lode gold mine
operated by The Cariboo Gold Quartz Mining
Company, Limited, Cariboo Gold has announced
that it will probably close in 1967. Total output
in 1966 from all sources in the province was
slightly higher than in 1965. The recovery of
placer gold, although still small, improved over
1965.

Byproduct gold production from base-metal
mines rose sharply in 1966, an increase of
about 22,9 per cent. The Phoenix Copper Divi-
sion of The Granby Mining Company Limited,
Coast Copper Company, Limited, and Cominco
Ltd. were the three largest contributors. Western
Mines Limited began production late in 1966 and
expects to tum out a relatively large amount of
byproduct.golé annually.

NORTHWEST TERRITORIES

Discovery Mines Limited increased pro-
duction sizably in 1966 while the Con mine of
Cominco Ltd. produced slightly more than in
1965. Output declined sharply at Giant Yellow-
knife Mines Limited and Tundra Gold Mines
Limited and the Rycon mine of Cominco Ltd.
produced less than in 1965. A small amount of
gold was produced by the Vol mine of Cominco
Ltd. In total, production declined about 6.9 per
cent from 1965.
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YUKON TERRITORY

The LaForma lode gold mine of Discovery
Mines Limited ceased operations near Carmacks
in early 1966. This was the only lode gold mine
in the territory.

Placer gold production was slightly lower
in 1966 when compared with 1965. The Yukon
Consolidated Gold Corporation, Limited, the
largest placer operator in Canada, terminated
operations near Dawson at the end of 1966. As
this operator produced 75 to 80 per cent of the
territory’s annual placer gold, production in
future years will decline markedly.

NEW PROPERTY DEVELOPMENTS
QUEBEC

In 1966 Wasamac Mines Limited began a
shaft-sinking program on the gold property for-
merly owned by Francoeur Mines Limited. Plans
are to bring the property into production in 1968
at a rate of at least 400 tons of ore per day. The
ore will be trucked to the Wasamac mill, about
five miles distant. The Wasamac mine is situ-
ated a short distance west of Noranda.

Equity Explorations Limited has formu-
lated plans for shaft sinking and development
at its gold property in the Joutel area of Quebec,
The program was scheduled to commence in
early 1967,

ONTARIO

Oakdale Mines Limited, formerly Tegren
Gold Mines, Limited, continued underground
development in 1966 on its gold property at
Kirkland Lake. The program is being conducted
through the extension of the workings from the
adjoining Macassa Gold Mines Limited.

In 1966 Surluga Gold Mines Limited com-
pleted shaft sinking on its gold property near
Wawa, Plans are to eventually proceed to pro-
duction at a milling rate of at least 600 tons per
day if underground development proves that in-
dicated ore reserves are up to expectations.

Robin Red Lake Mines Limited continued
underground exploration and development in 1966
on its gold property in the Red Lake area. The
work is being carried out by Dickenson Mines
Limited from the extension of the workings from
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its adjoining gold mine. Finances for the pro-
gram are furnished by Dickenson, Noranda Mines
Limited and Dome Mines Limited.

Also near Red Lake, Wilmar Mines Limited
proceeded with an underground exploration and
development program in 1966. The work is done
by Cochenour Willans Gold Mines, Limited, from
the adjoining Cochenour workings.

MANITOBA

Surface drilling was carried out in 1966 by
Agassiz Mines Limited on a gold property near
Lynn Lake. The company was considering shaft
sinking and underground work in early 1967.

NORTHWEST TERRITORIES

In 1966 near Yellowknife, Lolor Mines Lim-
ited began production. Lolor, a subsidiary of
Giant Yellowknife Mines Limited, is developed
through the extension of the Giant Yellowknife
workings and the ore is treated in Giant Yellow-
knife’s mill.

Giant Yellowknife also carried out under-
ground exploration and development on the ad-
joining property owned by Supercrest Mines Lim-
ited. This property was formerly held by
Akaitcho Yellowknife Gold Mines Limited. Giant
Yellowknife and Akaitcho each have a 50 per
cent interest in Supercrest.

USES

Today, gold is principally used as a mone-
tary reserve by governments and central banks to
give stability to paper currencies and to assist
in the settlement of international trade balances.

However, the demand for gold for industrial
uses, including the arts and jewelry manufacture,
has greatly increased in recent years. Industrial
uses are estimated tohave consumed gold valued
in excess of $500 million in 1966 or approximate-
ly one-third of the world’s new production. This
compares with about $450 million and $400 mil-
lion in 1965 and 1964, respectively.

About 75 per cent of the industrial uses con-
sist of the manufacture of jewelry and objects
of art. The remainder is consumed in the elec-
trical and electronic, chemical, glass-making
and textile fields and in various aerospace ap-
plications.
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PRICES

The average price paid by the Royal Cana-
dian Mint in 1966 for gold was $37.71 per fine
ounce. This compares with $37.73 in 1965 and
$37.75 in 1964. During 1966, the price fluctuat-
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ed between a low of $37.58 and ahigh of $37.92.
The fixed value of the Canadian dollar is $0.925
in terms of United States funds but a variation of
one per cent either way is permitted. As a result
of this tolerance, the Mint gold price could range
from $37.46 to $38.22 per fine ounce.



Gypsum and Anhydrite

R.K. COLLINGS*

Canada is well endowed with large, well
located gypsum deposits, many of which contain
gypsum of high purity. Deposits are known in
all provinces except Prince Edward Island and
Saskatchewan, and gypsum is produced in each
of the remaining provinces with the exception
of Quebec and Alberta., Nova Scotia, the chief
producer, annually accounts for 75 to 80 per
cent of the total domestic production and ships
most of its output to gypsume-product plants
located along the eastern coast of the United
States.

Canada dropped to third place as a world
producer of gypsum in 1966 and now follows
France as well as the United States. Domestic
production declined for the second consecutive
yeat to slightly under 6 million tons in 1966 as
a direct result of reduced activity in the build-
ing construction industry, particularly with
respect to the construction of apartment build-
ings and individual houses. Exports of crude
gypsum, all to the United States in 1966,
totalled 4.67 million tons, slightly less than
1965, Imports, on the other hand, showed a
slight increase — from 75,433 tons in 1965 to
85,913 tons. Mostly from Mexico, this gypsum
was largely to supply a gypsum-products plant
in the Vancouver area.

*Mineral Processing Division, Mines Branch.

Although reduced output in 1965 and again
in1966 would appear to indicate a trend towards
decreased consumption of gypsum, increased
activity in the building construction industry
over the next few years is expected to reverse
this trend. Drywall construction utilizing
gypsum wallboard, because it is rapid and
relatively inexpensive, is the common method
of finishing intetior
private dwellings and in many apartment and
office buildings. This application for gypsum
wallboard continues to expand despite increas-
ed use of other panel building materials such as
masonite and plywood.

walls and ceilings in

Although many domestic gypsum deposits
are well located and reserves adequate, this is
not the case in all areas of Canada, notably
Quebec, Alberta and, to a
British Columbia. The two gypsum-products
plants in Montreal bring in crude from Nova
Scotia, while the two plants in Calgary obtain
crude from British Columbia and Manitoba.
Although gypsum deposits occur in Alberta,
several of the more interesting deposits are in
national parks and, under present legislation,
are not available for mining, One of the two
gypsum-products plants in Vancouver obtains
gypsum from a company-operated quarry in the

lesser degree,
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southeastern part of the province; the other
imports its requirements from Mexico. The
gypsum deposits in southeastern British
Columbia are extensive but, although fairly
close to the Calgary market, are distant from
Vancouver. High transportation costs have to
date deterred wider development of these

deposits.

A development of interest during 1966 was
the decision of British-American Construction

& Materials Limited, a Winnipeg firm, to enter
the gypsumeproducts field. This company has
under construction a fully-automated gypsum
wallboard plant in Saskatoon and is developing
a mine near Amaranth, Manitoba, as a source of
crude gypsum. A 15° incline shaft is being sunk
to the gypsum which is 125 feet below surface
in this area, The mine, to be operated on a
room and pillar system, will have an initial
capacity of 400 tons per shift,

TABLE 1

Gypsum — Production and Trade, 1965-66

1965 1966P
Short Tons 3 Short Tons $
Production (shipments)
Crude gypsum
Nova Scotia ,........ teeesreaaiaas . 4,862,485 8,619,989 4,542,851 8,587,505
Ontario...cvveevencannns e eseansas 531,918 1,444,293 550,000 1,508,000
Newfoundland.......co0evievinennnnn 442,655 1,088,531 457,408 1,166,390
British Columbia ........000.... . 207,705 648,221 215,789 631,380
Manitoba . o..vivueees 4. Cessesrana 159,854 521,242 108,649 278,211
New Brunswick ...c.o0vvenn.e ceeaanen 101,012 211,108 107,232 231,470
Total ..... e sescescnessansias 6,305,629 12,533,384 5,981,929 12,402,956
Imports
Crude gypsum
Mexico............... 74,341 241,677 85,000 276,000
United States veeesevessvosssonncsns 1,066 24,323 894 32,000
Britain,........... e ssena P 26 1,348 19 1,000
Total ., ...vieeriiuennnn. 75,433 267,348 85,913 309,000
Plaster of paris and wall plaster
United States ......000cveeennn. vees 4,344 180,029 7,967 407,000
Britain ........00eiies s oeeiinnnns 365 17,796 160 8,000
Other countries ......ceeeeeennenens 13 1,065 10 1,000
Total ,....ciieinnnunnnnns 4,722 198,890 8,137 416,000
Gypsum lath, wallboard and basic
products
United States ..vuvvvveennroennens 2,585 174,822 641 17,000
Total imports . ..evecvesennanns 641,060 742,000
Exports
Crude gypsum
United States .....oevveevennnn 4,716,202 8,268,167 4,672,518 8,327,000
Bahamas ........cc000une seesaenns . 30,436 67,008 - -
Total . ..uereuaioesoocsnnsnas 4,746,638 8,335,175 4,672,518 8,327,000

Source: Dominion Bureau of Statistics,
P Preliminary; — Nil
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TABLE 2

Gypsum Production, Trade and Consumption, 1957-66
( short tons)

Productionl Import52 Export52 Co::f:);i?:n
1957 4,577,492 92,139 3,410,684 1,258,947
1958 3,964,129 108,038 2,898,230 1,173,937
1959 5,878,630 117,830 4,848,576 1,147,884
1960 5,205,731 60,011 4,273,668 992,074
1961 4,940,037 66,075 3,819,345 1,186,767
1962 5,332,809 69,947 4,162,997 1,239,759
1963 5,955,266 74,628 4,703,118 1,326,776
1964 6,360,685 80,940 5,057,253 1,384,372
1965 6,305,629 75,433 4,746,638 1,634,424
1966P 5,981,929 85,913 4,672,518 1,395,324

Source: Dominion Bureau of Statistics.
1

ports minus exports,
P Preliminary

TABLE 3

World Production of Gypsum, 1965-66

(thousand short tons)

Producers’ shipments, crude gypsum. 2 Includes crude and ground but not calcined. 3

1965 1966¢€
United States............. 10,035 10,090
Canada ......... 6,306 5,982
France ...... Ceeenn e 5,401 6,200
Britain ....... eeieeaanes 4,911 5,000
USSR  ..viiiriinnneananas 4,740 ..
SPAIN . ieiieierenennn ces 3,147 ..
Italy ..... 2,646 3,100
Other countries , .. ...... .o 14,514 .
Total....ivivennnnns 51,700 52,770

Source: Canada, Dominion Bureau of Statistics; all
other countries, US Bureau of Mines Preprint, Gypsum,
1965 and US Bureau of Mines Commodity Data Sum-
maries, January 1967,

€ Estimate; .. Not available

The rapid expansion of Canada’s phosphate
fertilizer industry is resulting in the accumu-
lation of large tonnages of byeproduct, synthetic
gypsum. Produced during the manufacture of
phosphoric acid by the action of sulphuric acid
on phosphate rock, this gypsum is finely
divided and relatively impure, It is now produc-
ed in British Columbia, Alberta, Manitoba,

96411—13

Production plus im-

Ontario and Quebec, and will soon be produced
in New Brunswick., Production currently isin
the order of 2 million tons per year. Although
essentially a waste material in Canada and the
United States, by-product, synthetic gypsum is
used for gypsum products manufacture in Japan,
Britain and Germany. This material would be of
interest where there are no natural gypsum
deposits or where deposits are of poor quality
and, in such areas, should be investigated as a
possible source material for gypsum products
manufacture.

OCCURRENCES

surface and near=surface gypsum
deposits occur in three of the Atlantic Prov-
inces — in Nova Scotia, throughout the central
and northerm parts of the mainland and in Cape
Breton Island; in the St. George’s Bay area of
southwestern Newfoundland; and in southeast-
em New Brunswick near Hillsborough.

Large

No gypsum occurrences are known in main-
land Quebec but extensive deposits outcrop
over large areas of the Magdalen Islands in the
Gulf of St. Lawrence,

In Ontario,
River area,

gypsum occurs in the Moose
south of James Bay, and in the
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Grand River area, south of Hamilton. The interbedded with anhydrite at a depth of 500

Moose River deposits are 15 to 20 feet thick
and usually are covered by 10 to 30 feet of
overburden; the Grand River deposits occur
at depths up to 200 feet and are generally thin.

Manitoba and Alberta have large gypsum
deposits. The main occurrences in Manitoba
are in the southerm section of the province at
Gypsumville, where a 30-foot thickness of
gypsum is exposed; at Amaranth, where 40 feet
of gypsum occurs at a depth of 100 feet; and
at Silver Plains, 30 miles south of Winnipeg,
where highequality gypsum occurs 140 feet
below the surface. Gypsum occurs in Alberta
in Wood Buffalo Park and is exposed along the
banks of the Peace River between Peace Point
and Little Rapids. It also occurs along the
banks of the Slave and Salt rivers north and
west of Fort Fitzgerald and as narrow seams
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feet at McMurray in the northeastern section
of the province, In addition, outcrops of
gypsum have been found near Mowitch Creek,
within the northern boundary of Jasper Park,
and at the headwaters of Fetherstonhaugh
Creek, near the Alberta-British Columbia border.

In British Columbia, deposits occur at
Windermere, Mayook and Canal Flats, in the
southeast; at Falkland near Kamloops; and
near Loos in the east-central part.

Gypsum deposits have been found in the
southern part of Yukon Territory and, in the
Northwest Territories, along the north shore of
Great Slave Lake, along the banks of the
Mackenzie, Great Bear and Slave rivers, and on
several of the Arctic islands.



CURRENT OPERATIONS

NOVA SCOTIA

There are 5 companies actively producing
gypsum in Nova Scotia, Production totalled 4.5
million tons in 1966, 75 per cent of the Cana-
dian total. Over 90 per cent of the production
of this province was exported to the United
States in 1966,

Fundy Gypsum Company Limited, a sube
sidiary of United States Gypsum Company of
Chicago, quarries gypsum for export at Went-
worth and Miller Creek near Windsor, National
Gypsum (Canada) Ltd., a subsidiary of National
Gypsum Company of Buffalo, New York,
quarries gypsum near Milford, 30 miles north of
Halifax. Most is exported to company plants in
the United Btates; however, some is used in
Nova Scotia in cement manufacture and in
Quebec in cement and gypsum products.
Gypsum for export is also obtained at Walton,
Hants County. Little Narrows Gypsum Company
Limited, also a subsidiary of United States
Gypsum Company, quarries gypsum at Little
Narrows on Cape Breton Island, shipping crude
rock to the United States and to Montreal

Domtar Construction Materials Ltd., with
head offices in Montreal, operates a calcining
plant at Windsor for the production of plaster
of paris. Gypsum for this plant is obtained from
deposits at McKay Settlement near Windsor.
Geargia-Pacific Corporation, Bestwall Gypsum
Division, quarries gypsum near River Denys.
The crushed rock is carried by rail to Point
Tupper, 20 miles from the quarry site, for ship-
ment to the United States.

ONTARIO
Gypsum is mined at Caledonia, near
Hamilton, by Domtar Construction Materials

Ltd.; and at Hagersville, southwest of Caledo-
nia, by Canadian Gypsum Company, Limited.
It is used in the manufacture of plaster and
wallboard at company plants located near each
mine,

NEWFOUNDLAND

Atlantic Gypsum Limited produces gypsum
plaster and wallboard at Humbermouth, on the
west coast of the island. This plant is managed

by Lundrigans Limited of St. John’s. Crude
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gypsum is obtained from quarries at Flat Bay
Station, 60 miles southwest of Humbermouth,
which are operated by The Flintkote Company
of Canada Limited. The bulk of the production
from Flat Bay is transported by aerial con=
veyor to St. George’s, 6 miles distant, where
it is loaded on boats for export to company
plants along the eastermn coast of the United
States. Part of the production is shipped to
markets in Ontario and Quebec.

BRITISH COLUMBIA

Western Gypsum Products Limited quarries
gypsum near Windermere in the southeastem
part of the province. The gypsum is shipped to
company plants in Calgary and Vancouver and
to Domtar Construction Materials Ltd. for use
in its Calgary plant, Windermere gypsum is also
used by cement plants in Alberta and British
Columbia.

MANITOBA

Gypsum is gquarried at Gypsumville, 150
miles northwest of Winnipeg, by Domtar
Construction Materials Ltd, This gypsum is
used at Winnipeg and Calgary for plaster
and wallboard manufacture at company-owned
plants,

Western Gypsum Products Limited obtains
gypsum from an underground deposit near
Silver Plains, 30 miles south of Winnipeg, for
use in company-owned gypsum-products plants
in Winnipeg and Calgary. The deposit is 140
feet below the surface.

NEW BRUNSWICK

Gypsum is quarried near Hillsborough by
Canadian Gypsum Company, Limited, for
plaster and wallboard manufacture at a com-
pany-owned plant at Hillsborough. Canada Ce=
ment Company, Limited, obtains gypsum from
Havelock, west of Moncton, for cement manu=
facture at Havelock.

OTHER PROCESSING PLANTS

QUEBEC

Domtar Construction Materials Ltd, and
Canadian Gypsum Company, Limited operate
gypsum=products nlants in Montreal East. Crude
gypsum is obtained from Nova Scotia.
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MINING OPERATIONS* MANUFACTURING PLANTS
(numbers refer to numbers on map) 1. Atlantic Gypsum Limited, Humbermouth
1. The Flintkote Company of Canada Limited, 3. Domtar Construction Materials Ltd., Wind-
Flat Bay Station sor
2. Little Narrows Gypsum Company Limited, 4, Canadian Gypsum Company, Limited,
Little Narrows Hillsborough
Georgia-Pacific Corporation, Bestwall 5. Canadian Gypsum Company, Limited,
Gypsum Division, River Denys Montreal
3. Fundy Gypsum Company Limited, Went- Domtar Construction Materials Ltd.,
worth and Miller Creek Montreal
National Gypsum (Canada) Ltd.,Milford and 6. Canadian Gypsum Company, Limited,
Walton Hagersville
Domtar Construction Materials Ltd., McKay Domtar Construction Materials Ltd.,
Settlement Caledonia
4. Canadian Gypsum  Company, Limited, Western Gypsum Products Limited, Clark-
Hillsborough son
6. Canadian Gypsum Company, Limited, 7. Domtar Construction Materials Ltd., Winni-
Hagersville (underground) peg
Domtar Construction Materials Ltd., Western Gypsum Products Limited, Winni-
Caledonia (underground) peg
8. Western Gypsum Products Limited, Silver 11. British-American Construction & Materials
Plains (underground) Limited, Saskatoon (under construction
9. Domtar Construction  Materials Ltd., during 1966)
Gypsumville 12, Domtar Construction Materials Ltd.,
10. British-American Construction & Materials Calgary
Limited, Amaranth (underground, under Western Gypsum Products Limited, Calgary
construction during 1966) 14, Domtar Construction Materials Ltd., Port
13. Western Gypsum Products Limited, Wind- Mann
ermere Western Gypsum Products Limited, Van-
couver

*Surface operations except where noted otherwise.
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ONTARIO

Western Gypsum Products Limited produces
gypsum products at Clarkson, southwest of To-
ronto. Crude gypsum is obtained from mines in
southem Ontario.

ALBERTA
Domtar Construction Materials Ltd, and
Western Gypsum Products Limited produce

plaster and wallboard in Calgary. Gypsum is
obtained from British Columbia and Manitoba.

BRITISH COLUMBIA

Domtar Construction Materials Ltd. and
Western Gypsum Products Limited have plants

in Vancouver for gypsum plaster and wallboard

production. The former obtains crude gypsum
from Mexico, the latter from its Windermere
deposit,

USES

Calcined gypsum, or plaster of paris, is
the main constituent used in manufacturing
gypsum board and lath, gypsum tile and roof

slabs, and all types of industrial plasters.
Plaster of paris is mixed with water and
aggregate (sand, vermiculite or expanded
perlite) and applied over wood, metal or

gypsum lath to form an interior wall finish.
Gypsum board, lath and sheathing are formed
by introducing a slurry consisting of plaster of
paris, water, foam, accelerator, etc., between
two sheets of absorbent paper, where it sets,
producing a firm, strong wallboard. These
products are used by the building-construction

Gypsum and Anhydrite

industry for sheeting interior walls and ceil-
ings.

Crude uncalcined gypsum is used in the
manufacture of portland cement, The gypsum
acts as a retarder to control set. Crude gypsum,
reduced to 100 mesh or finer, is used as a
filler in paint and paper. Ground gypsum is
used to a small extent as a substitute for salt
cake in glass manufacture, Powdered gypsum,
as a soil conditioner, offsets the effect of
black alkali; aids in restoring impervious,
dispersed soil; and is a fertilizer for peanuts
and other legumes,

ANHYDRITE*

Anhydrite, an anhydrous calcium sulphate, is
commonly associated with gypsum. It is pro-
duced in Nova Scotia by Fundy Gypsum Com-
pany Limited at Wentworth; by Little Narrows
Gypsum Company Limited at Little Narrows;
and for National Gypsum (Canada) Ltd. by
B.A.Parsons at Walton. Production in 1966
about 280,000 tons. Most of this was
shipped to the United States for use in port-
land cement manufacture and as a fertilizer for
peanut crops. Anhydrite also has a small
application as a soil conditioner.

was

Gypsum  and potential
sources of sulphur compounds but are not
utilized as such in Canada., In Europe, gypsum

anhydrite are

or anhydrite is calcined at a high temperature
with coke, silica and clay to produce sulphur
dioxide, sulphur trioxide and coproduct cement.
The gases are then converted into sulphuric
acid.

*Production and trade statistics for anhydrite are not reported separately by the Dominion Bureau of Statistics
but are included with gypsum in the gypsum section of this review.
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TARIFFS

British Most Favoured G 1
Preferential Nation enera
(7) (%) (%)
Conada
Gypsum, crude, . ....occvennunn. P free free free
Gypsum, ground, not calcined..........e00uuunnn .. 10 12% 15
Gypsum wallboard and lath . ... .00 ieeinonnnnnnnn 15 20 35
Plaster of paris and prepared wall plaster, per 100 1b free 11¢ 12%4¢
United States
Gypsum, crude free
Gypsum, ground or calcined, per long ton $1.19
Gypsum wallboard and lath 124
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Indium

D.Bs FRASER*

Indium is a silvery-white, soft metal which
resembles tin in its physical and chemical
properties. It occurs in minute quantities in
certain ores of zinc, lead, tin, tungsten and
iron. It is most commonly associated with
sphalerite, the most abundant zinc mineral, Like
many of the rare metals, indium becomes concen-
trated in residues and slags formed during the
recovery of other metals, principally zinc and
lead. The metal is produced commercially at only
a few of the world’s zinc and lead smelters.

Statistics on the output of indium are not
available. Cominco Ltd., the only producer in
Canada, recovers indium from zinc and lead
metallurgical operations at ‘Trail, British
Columbia, and is one of the world’s largest
producers. Indium is recovered also in the
United States, Peru, West Germany, Japan, and
USSR.

P RODUCTION

Indium was first recovered at Trail in 1941
though the presence of indium in the lead-zince
silver ores of Cominco’s Sullivan mine at
Kimberley, B.C., had been known for many
years. In the following year, 437 ounces were
produced by laboratory methods. After several
years of intensive research and development
production began in 1952 on a commercial scale.
At present, the potential annual production at
Trail is 1 million troy ounces, or about 35 tons.

*Mineral Resources Division.

Indium enters the Trail metallurgical
plants with the zinc concentrates. In the electro-
lytic zinc process, indium remains in the zinc
calcine during roasting and in the insoluble
residue during leaching. The residue is then
delivered to the lead smelter for recovery of
contained lead and residual zinc. In the lead
blast furnaces, the indium enters lead bullion
and blast-furnace slag in about equal proportions.
From the slag, it is recovered along with zinc
and lead during slag-fuming. The fume is lea-
ched for recovery of zinc, and indium again
remains in the residue, which is retreated .in
the lead smelter. From the lead bullion, indium
is removed in bullion dross. The dross is re-
treated for recovery of copper matte and lead,
and in this process a slag is recovered which
contains lead and tin together with 2.5 to 3.0
per cent indium,

The dross retreatment slag is reduced
electrothermally to produce a bullion containing
lead, tin, indium and antimony, which is treated
electrolytically to yield a high (20 to 25 per
cent) indium anode slime. The anode slime is
then treated chemically to give a crude (99

per cent) indium metal, which is refined
electrolytically to produce a standard grade
(99.97 per cent), or high-purity grades (ap-

proximately 99.999 and 99.9999 per cent) of
indium. The metal is cast in ingots varying in
size from 10 ounces to 10 kilograms. Also pro-
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duced are various alloys and chemical com-
pounds of indium and a variety of fabricated
forms such as disks, wire, ribbon, foil and
sheet, powder and spherical pellets.

PROPERTIES AND USES

The chief characteristics of indium are its
extreme softness, its low melting point and
high boiling point, It is easily scratched with
the fingernail and can be made to adhere to
other metals by hand-rubbing. It has a melting
point of 156°C. Like tin, a rod of indium will
emit a high-pitched sound if bent quickly. The
metal has an atomic weight of 114.8; its specific
gravity at room temperature is 7.31,
about the same as that of iron.

which is

Indium forms alloys with silver, gold,
platinum and many of the base metals, improving
their performance in certain special applications.
Its first major use, still an important outlet,
was in high-speed silver-lead bearings in which
the addition of indium increases the strength,
wettability and corrosion resistance of the
bearing surface. Such bearings are used in air-
craft engines, diesel engines and several types
of automobile engines; the standard grade (99.97
per cent) is satisfactory for this purpose. Indium
is used also in low-melting-point alloys con-
taining bismuth, lead, tin and cadmium, in glass-
sealing alloys containing about equal amounts
of tin and indium, in certain solder alloys in
which resistance to alkaline

required and in gold dental alloys.

corrosion is

A newer use of indium, probably the most
extensive now, is found in various semiconductor
devices. In these, high-purity indium alloyed
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in the form of disks or spheres into each side
of a germanium wafer modifies the properties of
the germanium, Indium is especially suitable for
this purpose because it alloys readily with
germanium at low temperatures and, being a soft
metal, does not cause strains on contracting
after alloying.

Discovered in 1863 but in commercial use
only since 1934 indium and its compounds are
relatively new materials whose potential appli-
cations are still being explored. Uses have
been found in intermetallic semiconductors,
electrical contacts, resistors, thermistors and
photoconductors. Indium can be used as an
indicator in atomic reactors since artificial
radioactivity is easily induced in indium by
neutrons of low energy. Indium compounds
added to lubricants have been found to have a
beneficial anticorrosive effect. Indium is used
in certain very small lightweight batteries.

TRADE AND CONSUMP TION

No statistics are available on export,
import or domestic consumption of indium. Much
of Canada’s output is exported to the U.S. and
Britain, and smaller amounts go to a number of
countries in Europe.

P RICES

Prices of indium as quoted in E & M] Metal
and Mineral Markets remained during 1966 at the
levels that became effective on October 5, 1965:

Sticks, 30-90 troy oz

Ingot
100 troy oz
10,000+ troy oz

— $2.75 a troy oz

— $2.30 a troy oz
— $2.00 a troy oz




Iron Ore

V.B. SCHNEIDER*

Iron ore shipments reached an all-time high of
36.2 million tons** in 1966, valued at $419 mil-
lion. This was the fifth consecutive year that
shipments increased but the increase of slightly
less than 2 per cent was the smallest of any of
the previous five years and reflected reduced
exports to Belgium-Luxembourg, Britain, West
Germany and Japan. Shipments to Italy, the Uni-
ted States and to domestic consumers increased
to more than offset reductions in some offshore
exports. Labour strikes during 1966 interrupted
production of six companies; most were of short
duration but that in British Columbia of Brynnor
Mines Limited, which began in July, remained
unsettled at the year’s end.

Annual iron ore production capacity in Can-
ada at the end of 1966 was 46 million tons,
which includes 15.6 million tons of pellet ca-
pacity. Iron ore shipments via the St. Lawrence
Seaway extended from April 15 to December
15 and from the head of the Great Lakes from
April 4 to December 12. Iron ore shipments via
the St. Lawrence section of the Seaway amount-
ed to 13.8 million tons, all upbound; iron ore
shipments via the Welland Canal section were
12.5 million tons upbound and 3.2 million tons
downbound.

*Mineral Resources Division.

Wabana Mines Division, Dosco Industries
Limited, closed its Bell Island, Newfoundland,
mine on June 30 after 72 years
operation. Shipments from the Wabana mine
reached a high of 2.81 million tons in 1960
but had decreased to 1.2 million tons in 1965.
Shipments from the mine since 1892 totalled
78,989,412 tons of which 34,578,326 tons were
used in Canada and 44,411,086 tons were ex-
ported, mainly to West Germany, Britain, the
United States, Belgium and Holland.

of continuous

In Labrador, Iron Ore Company of Canada
(IOC) commenced an expansion program that in-
cludes increasing the capacity of its Carol con-
centrator from 7 million to 10 million tons an-
nually andthe Carol pellet plant from 5.5 million
tons to 10 million tons by November 1967. Be-
ginning in 1968, with the Carol expansion com-
pleted, there will be an increase in total sales
from the Carol and the Schefferville (Labrador-
Quebec) operations to participating partners
from 13 million to 16 million tons a year. Includ-
ing sales to non-participants that could range
up to 3 million tons a year, annual production
by 10C from the two areas will be higher. The
Schefferville operations, which first started ship-
ping ore in 1954 together with the completion

**The long or gross ton (2,240 pounds) is used throughout unless otherwise noted.
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of the present Carol expansion will represent a
total investment in excess of $550 million. A
fire on February 7 at Wabush Mines’ concentra-
tor reduced production through April. The con-

centrating plant at Wabush Lake, Labrador, and
the pellet plant at Pointe Noire, Quebec, are
each being expanded to 6 million tons a year
from 5.3 million and 4.9 million tons a year.

TABLE 1

Canada, Iron Ore Production and Trade, 1965-66

1965 1966P
Long Tons $ Long Tons $
Production (shipments)
Newfoundland . ......coveeeeeennannn 12,946,870 156,888,970 14,492,522 186,665,832
Quebec ... ..ottt . 13,230,196 140,469,624 12,336,935 128,707,024
Ontario............. et ies e enena 7,567,159 94,209,236 7,369,087 82,969,491
British Columbia.............. . 1,933,396 21,497,031 1,959,666 20,765,430
Total.......... feeneenas . 35,677,621 413,064,861 36,158,210 419,107,777
Byproduct iron ore* ., . ............ 1,136,546 1,003,487
Imports
United States ..........0.. e 4,503,804 58,130,495 3,937,149 52,442,000
Brazil . ... ...iiiiiiiinnnnanns fenes 259,225 2,419,220 327,853 3,145,000
Venezuela .......... ebeneeans e - - 36,999 320,000
India............... fher e ceann - - 21,120 117,000
Total. .. oviiieneennannn PN 4,763,029 60,549,715 4,323,121 56,024,000
Exports
Iron ore direct shipping
United States........ e e 7,181,726 73,669,321 6,033,833 61,887,000
Italy ....oovnevnnnn Cerenaea e 45,243 436,142 548,898 5,296,000
Britain ......... ..., ereaaan e 278,134 2,684,844 274,859 2,612,000
Netherlands......... e . 44,234 441,454 - -
West Germany . o.ouveesennenrtsoanan 27,913 278,571 - -
Total.evvvunennrnnnenans . 7,577,250 77,510,332 6,857,590 69,795,000
Iron ore concentrates
United States....... [N RN 8,741,972 96,953,234 8,865,778 96,146,000
Japan ..... eeeente e aaeas e 1,773,012 19,734,258 1,689,409 18,145,000
Britain ............. Cete e 1,940,608 18,814,649 1,424,793 13,287,000
West Germany ....... e teeeer e 636,244 5,170,618 532,353 3,225,000
Netherlands .. vvocivveercennennn feeen 242,499 2,392,004 372,522 3,826,000
Italy .ooevnerinnnanaens Creeas e 342,831 3,630,156 272,975 2,387,000
Belgium and Luxembourg. ........... 531,046 4,594,497 83,885 674,000
Sweden.......o00ve. PN e - - 35,797 378,000
0 - . 14,208,212 151,289,416 13,277,512 138,068,000
Iron ore, agglomerated
United States........ et iere e 7,223,323 105,922,538 8,896,733 135,203,000
Britain . ........... Chreasraes PO 695,898 10,303,260 521,820 7,880,000
Italy ...... e trececes e FI 180,205 2,730,319 311,925 5,175,000
Netherlands . ...cvoveevinerrinnneens 163,660 2,432,225 161,132 2,329,000
West Germany ........ PN 111,394 1,655,681 118,970 1,795,000
France ......ce00004. PP e 29,710 435,548 62,399 931,000
Other countries...... fer e . 1,500 21,990 16 1,000
Total,....... b erereraaaenas 8,405,690 123,501,561 10,072,995 153,314,000
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Table 1 = continued

Iron Ore

1965 1966P
Short Tons $ Short Tons $

Iron ore, not elsewhere
specified including byproduct iron ore
United States. ... oo ieieiiinennnas 608,082 8,516,980 485,605 7,831,000
Netherlands .. ..o vvveeeienaneesnnns 18 216 - -
Other . countries....vvvennernnnenns - - 43 1,000

Total, .o eiieiiinnannnennanas 608,100 8,517,196 485,648 7,832,000
Total exports, all classes
United States. .covvvneeeiinnennnnan 23,755,103 285,062,073 24,281,949 301,067,000
Britaln ..ot iiiiinnrnarecnesaaas 2,914,640 31,802,753 2,221,472 23,779,000
Japan ...t i 1,773,012 19,734,258 1,689,409 18,145,000
Italy ot st 568,279 6,796,617 1,133,798 12,858,000
West GEIMAaNy «..veeevvcessoarsnnans 775,551 7,104,870 651,323 5,020,000
Netherlands .. ...cvvvrivenneneesenss 450,411 5,265,899 533,654 6,155,000
Belgium and Luxembourg......... e 532,546 4,616,487 83,885 674,000
France ......cceevuns et 29,710 435,548 62,399 931,000
Sweden ... ittt iiiiiianennnnas - - 35,797 378,000
Other countries....oeneeveerivensans - - 59 2,000

Total. .. ..iiiveeineii i . 30,799,252 360,818,505 30,693,745 369,009,000

Source: Dominion Bureau of Statistics.

*Total shipments of byproduct iron ore compiled by Mineral Resources Division from data supplied by individual
companies. Total iron ore shipments include shipment of byproduct iron ore.

P Preliminary; — Nil.

In Ontario, Steep Rock Iron Mines Limited
and The Algoma Steel Corporation, Limited sign-
ed a joint venture agreement whereby Algoma
acquired title to ore reserves at the Roberts and
Hogarth open pits in the middle arm of Steep
Rock Lake. In co-operation with Algoma, Steep
Rock Iron Mines will develop the properties,
mine the ore and produce pellets grading 64
per cent iron. Construction of the pellet plant
commenced mid-year and by the end of 1966
construction of the plant buildings was nearing
completion with installation of machinery and
the relocation of screening and other facilities
under way. The agreement between Algoma and
Steep Rock covers a minimum period of 20 years
and involves the supply of 1.1 million tons of
pellets a year to Algoma. As the reserves that
Algoma acquired at Steep Rock are used, Algo-
ma acquires an increasing interest in Steep
Rock’s large magnetite property at l.ake St. Jo-
seph, 165 miles north of Steep Rock Lake. The
pelletizing plant will have an initial annual
capacity of 1.35 million tons of pellets and is
designed for expansion to 2 million tons. Steep
Rock also signed a contract to supply Detroit
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Steel Co. with 250,000 tons of pellets a year
for a minimum of ten years.

Work on The Steel Company of Canada,
Limited’s (Stelco) Griffith Mine on the west
shore of Bruce Lake, Ontario, proceeded on
schedule; projected startup of operations is
for the spring of 1968. The new mine, concen-
trator and pellet plant, costing $60 million,
will be capable of producing 1.5 million tons
of pellets a year. To transport the pellets to
Stelco’s Hilton Works in Hamilton via Port
Arthur, the Canadian National Railway is
building a 68-mile branch line from Amesdale
on its mainline to the Griffith Mine, The pellets
will be shipped f