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British Columbia has a rich and varied mineral
and fuel endowment which has played a vital role in
the regional and economic development of the Prov-
ince, and has made a significant contribution to the
growth of Canada as a nation. Over the past two
decades, there has been a remarkable expansion in
exploration, development, and production of metals,
coal, petroleum, and natural gas so that these form
British Columbia’s second largest resource industry
and a major source of revenue to the Province. Con-
tinuous development of our abundant mineral and
fuel resources is essential if we are to maintain the
contribution this industry makes to the economy and
welfare of British Columbia and of Canada.

Future mine and petroleum development must
proceed in a society which is more socially and en-
vironmentally demanding than in the past. Because"
of this, we all have a responsibility to become aware
of, and to understand as much as possible, the many
complex factors associated with .the exploration, de-
velopment, and production of minerals so that the
momentum of the industry can be maintained and
balanced with the demands of our society.

This booklet has been developed to present a com-
prehensive overview of the mineral industry for the
layman. I sincerely hope that it will be an interesting
and valuable source of information and will con-
tribute to a better understanding of the past, present,
and future role of minerals in British Columbia.
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The Metal Age really began when man learned
to melt metallic elements such as gold, silver, and
copper from the rocks that contained them, and to
pour the molten metallic mass into moulds of pre-ar-
ranged shapes. That development occurred around
5000 B.C. in Southwest Asia. Rocks are composed of
combinations of minerals which in turn are usually
chemical compounds — built up by atoms from
some of the hundred-odd elements which comprise
all matter. A few minerals, like gold, are found as un-
combined elements instead of compounds.

Between 5000 and 4000 B.C., smelting of cop-
per was achieved. Smelting is the separation by fu-
sion of the pure metal from those impurities with
which it is usually chemically combined in ore. That
was one of the great turning points in history, com-
parable in significance to the discovery of ways of
making fire. Today, copper plays a vital role as a con-
ductor of electricity. In the coming century its value
might be such that its chief use will be limited to wire
for armatures of electric motors.

The discovery of alloying about 3500 B.C. was
another important step. The smelting of copper ore
along with some tin produced an alloy, bronze, that
had qualities such as hardness that were superior to
either pure metal. Bronze casting, a craft of the an-
cient Egyptian and Chinese cultures, was refined into
arare art by the Greeks. Later it was employed in the
large-scale production of cannons and church bells.

The Bronze Age lasted until the start of the
Iron Age which emerged about 800 B.C. Iron proved
to be the most practical material for weapons and
machinery. It has retained this primacy and probably
always will because iron ores are so abundant.

Minerals are life-support systems in the
modern world. Without them, our way of life would
be impossible. Food and water supply, shelter,
clothing, health aids, transportation and communica-
tion, plus a broad range of products used at home, at
play, and at work, all depend on minerals.

Nowhere is the role of minerals more dramatic
than in transportation and communication. Mineral-
based technology has shrunk the world in size. We
now travel more easily and faster than we have ever
done, and we are constantly in touch with all corners
of the earth.

Huge amounts of copper, lead, zinc, nickel,
iron, titanium, concrete, sand, gravel, asbestos, and
petroleum fuels are used in complex networks of

roads, rail lines, air routes, pipelines, radio, and
television linkages, These have made the world a
‘global village.” Highly specialized metals and fuels
have enabled mankind to carry out explorations in
space, with journeys to the moon and beyond.

Canada’s contribution to the world’s mineral
needs is a big one. It is the third largest mineral pro-
ducer after the Soviet Union and United States and
most of its production is exported.

Minerals, like all other ‘natural’ resources, are
not simply parts of the environment. An item be-
comes a resource only when man needs it. Today’s
resources may be tomorrow’s waste materials. The
history of mining in British Columbia contains many
examples of the changing character of resources, of
the ways in which short-lived opportunities were
seized to exploit a resource while it was in demand.

In the waning years of the fur trade, coal was
mined on Vancouver Island as part of the operations
of the Hudson’s Bay Company. But the really big im-
pact of mining on the area we now know as British
Columbia dates from 1858 with the first gold rush
into the Lower Fraser Valley.

Gold has always held a special fascination for
mankind. It was probably one of the earliest metals
used because it is easily recovered and refined, is in-
trinsically beautiful, and does not rust or change.

Medieval traditions of handling gold persist
even today in the complex and mysterious world of
international finance. Large reserves of gold were re-
tained by both individuals and countries as a stan-
dard by which their relative wealth could be
measured. Aeroplanes have been known to circle
over international waters with loads of gold bars
when gold prices were fluctuating.

It was an international demand for gold that
triggered the rash of gold rushes that swept the
western United States, British Columbia, Pacific Rim
countries, and South AfTrica in the second half of the
nineteenth century.

International trade was exploding. Tonnage of
exported and imported material doubled between
1838 and 1849. It doubled again in the following
decade. Larger, faster, and better equipped ships
plied the oceans of the world in the wake of Europe’s
industrialization. Barter systems had collapsed and
gold was in high demand as a monetary ‘standard’ to
back paper currencies.

California was the first to experience the
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modern scramble for gold in 1849. British Columbia
was close behind, beginning in 1858. California
miners stampeded northward with a zeal and
recklessness that defies description. In April 1858,
some 500 arrived, double that number in May, more
than 7,000 in June, and another 7,000 in July. Most
came by ship to Victoria. A further 8,000 arrived by
land. In all, 30,000 Californians had made their way
to the lower reaches of the Fraser River by the end of
summer in that fateful year. That was quite a shock
to an isolated, almost unknown area that had never
known more than a few hundred fur traders at the
peak of European and American penetration.

The Fraser Canyon was only the beginning.
The fine gold that the Lower Fraser yielded indicated
a potentially bigger haul fa'ther upstream at the site
of the supposed ‘mother lode.” Within a few months,
1,500 gold-seekers had made their way into the in-
terior by way of the Fraser while another 1,500 tra-
velled northward via the Harrison Trail.

By 1860 the miners had reached ‘the Cariboo,’
500 kilometres north of the Lower Fraser, and the
Barkerville area was being mined, first Antler and
Lightning Creeks, then the richest of all, Williams
Creek. The types of deposits that were being worked
were still the same as those in the lower stretches of
the Fraser River, loose gravels containing gold, origi-
nally deposited by water action. In the Lower Fraser
these gravels lay close to the surface. In the Cariboo
they were frequently covered with 20 or more metres
of glacial debris. In both instances, the term ‘placer’
is used to describe these deposits.

The gold rushes moved on to the Stikine and
Peace Rivers, and then, late in 1863, to the

Kootenays. In 1865 came still another find at the Big
Bend of the Columbia River. All of British Columbia
had become, it seemed, a single mine, and gold had
permanently and profoundly altered the character of
the Province for all time.

The glamour of the placers, the quests that
drove men by the thousands into the pits and soak-
ing, shallow mines of Barkerville, into the remote
creeks of the Omineca and Cassiar areas in northern
British Columbia, and still later far northward to en-
dure the hardships and dangers of the Klondike,
petered out before World War L.

Beginning around the turn of the century, lode
gold — gold from the hard rock of underground
mines — and silver began to dominate the field of
mining. However, mines for gold and silver alone
were short lived. It soon became evident that the best
sources for these precious metals were also the best
sources for the so-called base metals — lead, zinc,
and copper.

In the years immediately following World War
I, diversification was evident everywhere. Copper
loomed large on the mining horizon and the mines at
Britannia, Anyox, and Copper Mountain were active.
The principal gold mine of that period was Hedley.
Then in 1922 the big Sullivan lead-zinc deposit came
into its own as a result of a new froth flotation sepa-
ration process. The extent and quality of this deposit
had been known for a quarter of a century, but the
absence of a suitable separation technology held up
production. By 1925 the value of lead production ex-
ceeded that of any other mineral.

The depression years saw a renewal of interest
in placer gold mining. The old streams were eagerly



Street scene in Barkerville B.C. —
before the fire of Sept. 1868
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Freighting on the Cariboo Road —
Nineteenth Century

Taking one inch cable up the trail to the
Silver Dollar Mine, Nelson, 1906




reworked in response to a world demand for gold.
With the advent of World War II, demand for gold
gave way to an intense search for ‘war’ metals —
chromium, molybdenum, mercury, tungsten.

Following World War II there was a profound
change in the technology of the industry. Bulldozers,
power shovels, and massive trucks opened up an en-
tirely new world of open-pit mining. At the same
time the aeroplane greatly accelerated the process of
prospecting. These were the forerunners of a new
technological era that was destined to revolutionize
the structure of British Columbia’s mining within a
single generation, shifting it from an industry domi-
nated by lead and zinc to one dominated by copper
and molybdenum.

Mining is quite unlike other primary industries.
Initial exploration only sometimes leads to discovery
of minerals. Further, mineral discoveries very
seldom lead to the development of a mine. The loca-
tion, quantity, quality, and ease of extraction of ore,
plus world market conditions, all influence the com-
mercial viability of a mineral deposit. In addition, the
unexpected appearance of new synthetic materials
may provide cheaper substitutes for minerals and
thus destroy the market for a particular mine. As an
example, Chile dominated world trade in nitrates for
many years. Then, in 1920 the Haber-Bosch process
for the manufacture of a synthetic nitrogen fertilizer
was introduced and Chile’s share of the world’s
market dropped dramatically from 95 to 15 per cent.

Another unusual feature of a mine is that all
the operations are intensely localized. Orebodies
rarely occupy more than 50 hectares. The result is a
concentration of equipment and people that can fun-
damentally change the character of the surrounding

area. Still another feature is the problem of under-
standing mining. The operations are highly technical
and commonly located in remote settings. The un-
certainties of the industry compound the problem
and its understanding.

Most of the metals found in concentrations
sufficient enough to be mined in British Columbia —
copper, lead, zinc, molybdenum, to mention a few —
exist in less than 0.01 per cent of the earth’s crust.
Most of even that small amount of potential ore is
too deep in the crust or is located in too remote a
location to be mined at a profit.

There is no danger of British Columbia or
Canada exhausting its major mineral resources in the
next 100 years. In fact all the evidence points to ex-
pectations of finding new deposits in areas as yet un-
touched. This is not to imply that wise conservation
measures can be ignored, or that the rate of growth
should not be slowed down. The ores that will be in
short supply on earth by the year 2100 are copper,
lead, and zinc, whereas iron and aluminum will still
be plentiful at that time.

Measures of ore reserves and resources provide
some indication of British Columbia’s future mining
prospects. Reserves must be measured with con-
siderable precision as to size and grade, and must be
capable of being mined at a profit under current eco-
nomic conditions. The term resources refers to the
identified economic minerals in the ground that have
sufficient grade and tonnage to be considered minea-
ble in the future. Resources of the major metals
mined in British Columbia are estimated to be many
times greater than the total of present reserves and
past production.

Even if existing mineral deposits were all we

THE WORLD’S TOP MINERAL PRODUCERS
Production of selected minerals in rank order

CANADA

US.A.

US.SR.

ANIU

US.SR. AUSTRALIA

1

2 NEW CALEDONIA US.SR. CANADA CANADA CANADA
3 USSR. US.A. SOUTH AFRICA MEXICO U.S.A.

4 AUSTRALIA AUSTRALIA CHINA PERU NORWAY
5 CUBA PERU RHODESIA US.A. MALAYSIA

_ ELEMEN 1] goto. . 2
U.S.A. U.S.A. SOUTH AFRICA U.S.A.
CANADA CANADA US.SR. CHILE
POLAND SOUTH AFRICA CANADA U.S.SR.
US.S.R. FRANCE US.A. CANADA
MEXICO NIGER AUSTRALIA ZAMBIA

1 USSR US.S.R.

2 USA. US.SR. AUSTRALIA
3 AUSTRALIA JAPAN US.A.

4 CANADA W. GERMANY BRAZIL

5 MEXICO CANADA CANADA



Portal of “Sunnyside” No. 2, Hedley, B.C.,
1904. Note candle holders on caps

Hand sorting lead-zinc ore to select high
lead-silver values before the advent of
differential flotation. Sullivan Mine,
about 1912

TOTAL FARM LAND /
172 000 000 Acres — 69 607 446 Hectares

TOTAL FARM LAND DISTURBED BY HIGHWAYS
30 000 000 Acres — 12 140 833 Hectares

TOTAL LAND DISTURBED BY MINING
130000 Acres — 52 630 Hectares




The B.C. Museum of Mining is located at
the site of the former copper mine at
Britannia Beach

Britannia Copper Mine

» — now closed



had left we could 'remine' some of the tailings and
start all over again. In 1920 the average grade of cop-
per mined in British Columbia was about 20 per cent
compared with less than 0.5 per cent which is com-
mon today. The technology that enables mining
companies to work 0.5 per cent copper economically
is continuously under development. If we were able
to go down to 0.2 per cent we would have enough
copper to last for centuries. Unfortunately the energy
cost per unit of metal rises sharply as the grade
drops.

Scrap metal is one of the promising sources that
as yet is only slightly tapped. As new technologies
are introduced, substantial amounts of recycled
metals will be available. A good example of a large
scrap 'find" will be the Trans-Atlantic telephone ca-
bles as satellites take over their work. Even at pre-
sent, about 50 per cent of copper used in the Western
world is recycled metal.

There are always new frontiers in mining. The
change to lower grade ores is one of these frontiers,
one that will continue to challenge the industry for
decades to come.

The ocean floor is another frontier. Metals ac-
cumulated on even the deepest ocean floors will be
available to mankind before the year 2000. New
agreements at the United Nations Law of the Sea

conferences have given hope that some system of
sharing will be developed in time.

Among the known undersea riches are
manganese nodules lying in the large beds in widely
separated parts of the oceans. Manganese is used in
steel making and in aerospace materials. The nodules
contain other minerals of value, including iron, cop-
per, nickel, and cobalt. These nodules can be brought
up from the beds by a vacuum system or they can be
dredged.

For the present it is clear that technological de-
velopments are making possible an accelerating in-
crease in British Columbia's capacity to harvest its
mineral resources. In 1927 the total value of produc-
tion was $61 million; in 1937, $74 million; in 1947,
$113 million. Since 1947 the pattern has changed fun-
damentally with the development of oil and gas and
the recent revival of coal mining. The total values of
production have reflected these changes.

TOTAL VALUE OFBRITISH COLUMBIA'S
MINERAL PRODUCTION ($ MILLION)

Industrial
Metals  Minerals

Structural Petroleum and
Materials Coal Natural (ias Total

1957 125 1l 26 7 1 170
1967 236 29 44 7 67 383
1977 727 75 106 372 557 1,837

PRINCIPAL METALS PRODUCTION IN BRITISH COLUMBIA

Annual Output in Thousands of Tonnes
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