
Metals Non-metals Fuels Total

D.S.A. 67,9 82,5 284,4 434,8
Canada 16,3 9,4 10,5 36,2
South Africa 22,0 2,9 1,8 26,7
Australia 8,3 1,7 4,0 14,0

Our mineral heritage

INTRODUCTION

Stone Age people were living in
various parts of South Africa as
recent,ly as a thousand years ago,
when they were displaced by Iron
Age people with a culture developed
in the far north. These invaders
brought farming, building, and the
earliest mining developments to the
Transvaal, thus ushering in the be-
ginning of our great mineral heritage.

It is of particular interest to
record that, up to comparatively
recent times, some of these people
were excavating iron-bearing shale
rocks for their smelting furnaces on
the Melville Koppies in J ohannes-
burg. Although the most recent of
the iron-smelting furnaces discovered
on these koppies is estimated to be
some five-hundred years old, it is
believed that these Iron Age people
were driven out, and their settle-
ments destroyed, by Zulu impis
only one-hundred-and-fifty years
ago.

So, miners and metallurgists were
established on the site of Johannes-
burg long before it became one of
the greatest mining camps in the
world following the discovery of the
gold reefs of the Witwatersrand in
1886. Although iron mining has not
been developed in the Johannesburg
area because there are better iron
ore sources elsewhere, these early
workers were certainly a happy
omen.

We are indeed fortunate to have
inherited a land rich in mineral
wealth, and a history of successful
exploration and exploitation. It is
now up to us to go forward and
develop these resources further; not
only to maintain our position as one
of the leading mining countries of
the world but also to forge ahead.
Our future prosperity is greatly de-
pendent on this.

Our successes have grown, first,
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because so many minerals occur in
the ground in considerable quanti-
ties, and, second, because of the
work of the people who came to live
here: the explorers, exploration geo-
logists, and entrepreneurs who were
prepared to put their faith in new
mining ventures; the miners who
developed these properties; and the
metallurgists who extracted the met-
als and minerals from the ores.

In this talk I shall be concentrat-
ing mainly on the discovery and
exploitation of deposits, but, in so
doing, I do not intend to give the
impression that the work of these
many other disciplines has not been
vital to the development of our
mining industry, and from time to
time I shall mention some aspects of
their influence on the overall pic-
ture.

My main objectives will be:

- to draw attention to a long and
interesting history of widespread
and often successful searches for
minerals in Southern Africa from
ancient times up to the present,
and so highlight the basis for our
success as a mining country;

- to underline the value of our
mineral industries to the develop-
ment of our country, and, more
particularly, the importance of
the industry to our future;

- to survey briefly our known pos-
sible resources of minerals and
some of the factors that have an
important bearing on future min-
eral production;

indeed, to summarize what mining

means to South Africa.
There are surprisingly few

countries endowed with a truly large
output of mining products, the
United States, Canada, Australia,
and South Africa being the major
producers of the countries of the
Western World. Some of the South
American countries, particularly
Brazil, are now also entering the
big league. We know that the
U.S.S.R. has a vast mineral industry
and probably vast resources, but we
have few details.

In his recent inaugural lecture at
the University of the Witwaters-
rand, Professor D. A. Pretorius,
Director of the Economic Geology
Research Unit, quoted the figures
given in Table I for the total realized
value of all metals, non-metals, and
fuels produced from earliest re-
corded mining up to the end of 1971.

Gold, mainly from the Witwaters-
rand Basin, has contributed no less
than 66 per cent of the value of
South Africa's total production.
Gold has, in fact, been the backbone
of our mineral industry and is the
basis for the claim that our country
is one of the four most extensively
mineralized areas in the world.
Only the failure to discover petrol-
eum and bauxite has prevented
South Africa from becoming largely
self-sufficient in the field of metals
and minerals. Acre for acre. South
Africa is one of the world's most
prolific producers of hard minerals.

Table I clearly shows the pre-
eminence of the United States in the

TABLE I
REALIZED VALUE OF MINERAL PRODUCTS TO 1971

(in thousands of millions of rand)
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Year Agriculture
I

Mining

I

Manufactur- ' Commerce Other TOTAL
mg

-- ---
1920 122 95 41 86 201 545
1930 78 82 51 82 249 542
1940 120 185 122 137 413 976
1950 454 338 470 375

I

912 2549
1960 601

I

684 1023 695 1950 4953
1970 1038 I 1237 2681

I
1612 4940 11 508

Total Production Exports Imports
I

Surplus
Sector employment R X 106 R X 106 R X 106 i R X 10

X 103
._-- --

Agriculture 2267 1635 232 68 164
Mining 645 1 713 1378 182 1 196
Manufacturing 1207 8942 869 2799 (1930)
Construction 384 2 153 6 7 (1)
Electrieity, gas, water 62 515 - - -
Services 2925 6597 419 273 146

TOTAL
I

7490 21 555 2904 3329 (425)

TABLE V
CONTRIBUTION OF MINING TO SOUTH AFRICA'S EXPORTS

(in R million)

Gold Other

I

Total Non. Total Mining
mmmg mIlling mIlling %

--- -- -I
1920 92 38 130 70 200 65
1930 156 19 175 54 229 76
1938* 137 22 159 53 212 75
1950 294 73 367 3.56 723 51
1960 530 179 709 702 1411 50
1970 837 493 1330 920 2250 59

mining field: it is well ahead of all
other producers, with its vast output
of metals and ores such as aluminium,
copper, lead, zinc, iron and steel,
uranium, coal, sulphur in various
forms, phosphates, and many others.
In our very much smaller country
(122 million hectares against 783
million hectares), we cannot provide
as impressive a list of products. The
sales, up to the end of 1972, of only
14 minerals (see Table 1I) have been
valued at over R100 million, and
represent more than 97 per cent
of the total value of our production.

TABLE Il
ESTIMATED SALES VALUE OF SOUTH

AFRICA'S MINERAL PRODUCTION TO 1972
(R million)

Gold. . . . . . . . .
Coal . . . . . .
Diamonds

""'"Copper
""""Uranium ........

Platinum .......
Asbestos

""'"Manganese. . . . . . .
Iron ore

""""Limestone........
Chrome

""""Building stone. . . . .
Vanadium........
Antimony.......
All others. . . . . . .

18 787
1927
1820
1231
1 180

868
539
391
306
258
172
136
105
101
800

TOTAL R28621

So, although we have a vast
mineral wealth, it is not very
widely spread, and the large contri-
bution of gold is obvious. But we
are not short of many strategic
minerals.

Having looked at the relative
importance of our mining industry
in a world context, we now turn to its
importance to our country as a
primary industry. Here it is per-
haps pertinent to look only at the
last fifty years or so, although the
products of our mines in earlier
years had a tremendous effect on the
opening up and development of the
country at a time when farming
products, particularly wool, were the
main exports.

Shown in Table III is the con-
tribution of mining to the gross
domestic product at factor cost over
the last five decades.

Although the contribution of
mining to the rapidly climbing
gross domestic product fell from
21,3 per cent in 1920 to 10,7 per
cent in 1970, the growth has been
substantial.

TABLE III
GROSS DOMESTIC PRODUCT OF SOUTH AFRICA

(Rmillion)

TABLE IV
SOUTH AFRICAN EMPLOYMENT, PRODUCTION, IMPORT, AND EXPORT STATISTICS (1971)

*Owing to war-time conditions, full statistics for 1939.40 were not published.

TABLE VI
SOUTH AFRICAN LOCAL SALES AND EXPORTS OF MINERALS OTHER THAN GOLD

(in R million)

I

Exports as %
of total sales

Local sales Exports

1950
1960
1970
1972

25
94

264
283

45
188
389
406

64
66
60
59

. . . . . . . . .

. . . . . . . . .

: : : : : .. .. : : : :
I

We can carry on setting out the

num ber of persons employed in

mining, or the amount of tax reve-

nue accruing from mining, to show

further the importance of our in-
dustry to the country. Perhaps one

of the most significant factors to
emerge is the effect of mineral pro-

duction on the balance of pay-

ments' picture. Here we are dealing
in a matter that is dear to the
hearts of economists but that is

shrouded in many mysteries for the
rest of us. But we all know that the
economic health of a country is
very much influenced by the inflow
and outflow of cash resulting from
trade with other countries, and
Table IV, which sets out some
figures for the year 1971, illustrates
the importance of mining products
in this picture.

The shortfall on the import!
export account is, of course, balanced
by other factors and by variations
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in the country's gold and foreign
exchange reserves.

Apart from being a major em-
ployer of labour, the mining sector
has over the decades accounted for
more than 50 per cent of South
Africa's total exports, as shown in
Table V.

Mining has been, and continues to
be, the main reason for the country's
ability to import goods, particularly
capital items for industrialization
growth aims.

In addition, the value of the
minerals used internally, which
might otherwise have had to be
imported, should be taken into
consideration.

The value of the coal, iron ore,
copper, chrome, vanadium, non-
metallics, and other mineral pro-
ducts used in the country by in-
dustries and by the manufacturers
of basic iron and steel, non-ferrous
metal, non-metallic mineral, and
other metal products is currently of
the order of some R280 million per
annum, as seen in Table VI.

The 1971 production of those
manufacturers handling mineral pro-
ducts alone amounted to R1771
million, which in turn accounted for
some 20 per cent of the output of
the whole manufacturing sector.

So we have a picture of the very
substantial influence exerted by
minerals on the economy of our
country and, hence, on our everyday
lives, and, having shown the size
and importance of our mineral in-
dustry in a world context, we can
now turn to where it all began.

ANCIENT TIMES

The earliest Stone Age people
expressed their command of the
universe by making hand-axes,
cleavers, flakers, and other tools.
These were developed by Middle
Stone Age people into lighter and
better-produced tools and weapons.
It was the later Stone Age people
who were the first to paint on rocks,
thereby expressing the human need
to record and describe things and
events, and it was small groups of
these who were the earliest inhabit-
ants of the Transvaal. It should,
however, be noted that these late
Stone Age people in Southern Africa
came at a time when similar people
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had long since been displaced in
most other parts of the world.

In time, the first Iron Age people,
again much later than their Euro-
pean and Middle East counter-
parts, crossed the Limpopo, walking
southwards in search of new land for
cultivation and for the grazing of
cattle. Hundreds of humans drove
away the game, cleared the bush,
built villages, and planted grain. It
was not long before metal deposits
were found, and soon men were
operating small furnaces to fuse
metal ores for weapons, tools, and
ornaments. It seems that their way
of life was based on a large number
of people working together on the
production of food and metals.

It was only natural that these
Iron Age miners would exploit the
ores commonest in their areas. From
earliest times, copper was worked in
the northern and eastern Transvaal
(Messina and Phalaborwa) and in
many smaller areas; and tin was
worked in the central Transvaal,
and, together with iron, over most
of the northern districts of the
Transvaal. Gold was mined in many
places, including the Pilgrims' Rest
area.

Although some production was
fairly substantial, it is clear that
this early production must have been
based on the operation of a large
number of individual smelting furn-
aces, each capable of producing
only a few pounds of metal at a
time. Yet there are remarkably few
traces of roads, ruins, tailings dumps,
or even slag heaps in areas where
operations appear to have been
extensive.

It has been suggested that the
ancient workings were deliberately
filled in to disguise the presence of
the mines, either because of super-
stitious beliefs or to prevent others
from obtaining ready access to the
mine. This has not made the work
of archaeologists and fossickers after
early mines any easier.

In the early journals of our fore-
runner-the Chemical, Metallurgical
and Mining Society of South Africa-
there are a number of papers giving
details of early mining in South
Africa by early investigators. These
include a paper by Trevor in 1912
on ancient workings in general, one
by Woodburn in 1913 on copper at

Messina, and one by Baumann in
1919 on tin. Professor Raymond
Dart was another early writer on the
subject.

When Rhodesia came to be ex-
ploited by parties from the south,
they found evidence that the mineral
wealth had been looted meticulously
by ancient miners, who had traded
with the older, more developed
countries of the Middle East. When
one recalls the conditions under
which they worked, with none of
the advantages of modern methods
of mining, transport, and means of
overcoming the vicissitudes of
nature, one is struck by the vastness
of this early mining enterprise.
There can be no doubt that it was
these same people who travelled
further south in search of tin and
copper to supply the wants of the
people of the Mediterranean areas.

The Rooiberg-Leeuwpoort tin
areas were ransacked by these
people operating hundreds of small
operations. Estimates by Trevor and
Baumann, considered to be con-
servative, were that some two to
three thousand tons of pure tin were
mined. Subsequent work has un-
covered many further workings over
a wide area, and the actual amounts
of tin removed were probably much
larger. The mines at Rooiberg were
found when a number of ancient
workings were re-opened in 1905.

Those early traffickers in metals
also undertook some smelting at
Rooiberg, as evidenced by the
finding of some excellent-quality
bronze, for which they would have
had to import copper, and later the
discovery of the sites of their
furnaces.

The copper for these smelters
probably came from Messina, some
two-hundred miles away. That area
was extensively worked by ancient
miners, and Trevor estimated that
thousands of tons of copper were
recovered from one portion of these
old Messina workings alone. Another
place showing evidence of extensive
copper workings and many early
furnaces is in the Phalaborwa area.

Recently there has been exca-
vation work on ancient copper-
mining activities near Rustenburg,
but their extent and geological back-
ground have not yet been reported.
One might well ponder whether this
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could not have been the source of
copper for the bronze produced at
Rooiberg, rather than the more
plentiful, but more distant, Messina
and Phalaborwa sources.

Explorers have found that tools
similar to those used in the tin and
copper workings were used in the
exploitation of ochre and micaceous
iron throughout the Transvaal. There
are indications that hundreds of
thousands of tons of these materials
were mined in numerous workings
throughout the northern Transvaal.

These materials were apparently
sought after by ancient civilizations
for religious purposes and adorn-
ment of the human body. This is an
indication that the mining activities
in Southern Africa date back to a
very ancient period, because these
materials had lost their significance
by mediaeval times, in Europe at
least.

It is probable that these deposits
were also worked to obtain the iron
required for the tools used in the
tin and copper mines. It is interest-
ing to note that, as suggested by
recent investigations, pigment min-
ing at Bomvu Ridge, in western
Swaziland on the borders of the
Transvaal, possibly represents the
oldest known mining operations in
the world. Carbon-dating of ma-
terials found in the excavations
indicates that these workings are
over 40 000, and may well be
80 000, years old, a finding suggest-
ing that this part of the world could
have been the evolutionary home-
land of modern man.

Travellers from the coast into the
interior of Southern Africa reported
that there was a prosperous Iron
Age community in the Marico dis-
trict as recently as the 1820s, at a
time when early settlers were al-
ready coming into the country
through Algoa Bay.

As suggested earlier, similar oper-
ations may have been in progress at
Melville Koppies here in Johannes-
burg at the same time. However,
the Iron Age way of life drew to a
close with the rise of Shaka, which
resulted in a series of social ex-
plosions that undermined the society
of the inhabitants of Southern
Africa and led to their easy con-
quest by the early parties of settlers
who ventured into those parts.

There are reports that Bantu in
the northern Transvaal were still
smelting metals by Iron Age tech-
niques as late as 1838. Recent at-
tempts to copy these methods seem
to have met with little success, and
it seems that a deeper study is re-
quired to determine the secrets of
their smelting processes.

To the north, the Iron Age cultures
were protected by distance and
survived into the second half of the
nineteenth century. In fact, up to a
surprisingly recent period the in-
terior of Africa was still a region of
mystery and romance.

I have touched only briefly on
some of the ancient mining areas to
illustrate the extent of these activi-
ties. There are numerous ancient
workings in many parts of the
country, and this subject is a
fascinating study in itself. This
Institute is organizing a symposium
on the subject later in the year, and
we can expect papers of absorbing
interest, and certainly of wide
coverage of the field, by our archae-
ological friends, who spend many
long hours searching for these ancient
mInes.

It is interesting to record that in
many instances-one might say th~
majority of cases, especially as many
old mines have probably not beel}
rediscovered-there have not beel}
modern mining developments on th~
sites of these old mines. One ca~
conclude only that these ancient
miners and metallurgists were par-
ticularly efficient and were able to
work deposits that are of no eco"
nomic interest today. Some of the
deposits were possibly small and
were mined out completely. The
success of these people in finding
such deposits says much for the
ability of the men who were the~'r
equivalents of our exploration ge~-
logists.

;

A little thought conjures up a
picture of vast numbers of peopJe
engaged in mining in numerolJ.S
places over a large part of the
country-a truly encouraging start
to our mineral industry. No doubt
this mining, with its associated
trade, was as important to t4e
economics of their early civilizatiop
as modern mining is to our way of
life.

We turn now to the activities of
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the earliest European settlers, who
were very much more advanced in
every way than the ancient Bantu
tribes they encountered, and who
recorded their findings on their vari-
ous travels. It is interesting to record
that, in spite of their superior
abilities, they never developed any
mining of significance, and certainly
nothing to compare with the work of
the ancient Bantu tribes.

EARLY SETTLERS

Early adventurers following in
the wake of Bartholomew Diaz
and Vasco da Gama reached the
plateau of Southern Africa in such
trying and dangerous circumstances
that many feats of undoubted merit
must have remained unrecorded and
unrecognized. Arising from their
reports, the belief gradually arose
that this was an area of great
mineral wealth, and rumours filtered
back to the coastal settlements that
there were numerous ancient mine
workings in the interior. The vast
workings in Rhodesia and the Trans-
vaal bore out these claims, and
certainly justified the interest arous-
ed and the numerous exploratory
trips undertaken by later settlers.

However, most of the early visitors
to our shores had little interest in
the country, and relatively few of
them travelled inland. It was only
after the Dutch East India Com-
pany had decided that a halfway
house was required at the Cape to
supply their trading fleet that an
interest in minerals in this part of
the world developed beyond the
chance discoveries of the ancients.

Soon after Jan van Riebeeck had
established a settlement at the Cape
in 1652, stories of discoveries of
gold and other precious metals in
various parts of Africa reached him,
and search parties were sent out to
hunt for the dreamed-of riches en-
gendered by these tales.

Early efforts met with no success,
and expeditions were sent further
afield, still in the hopes of redis-
covering the Ophir from which
Solomon had obtained his vast stores
of gold. A party that left the Cape
towards the end of 1660 penetrated
north into the country of the
Namaquas, where they learnt of
copper and iron smelting, but disap-
pointment at the failure to find gold
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caused Van Riebeeck to call off his
expeditions, and so he overlooked
the great riches that were to be
gained in later years from the
copper and diamond deposits of that
area.

It was only when Governor Van
del' Stel himself set out in 1685 to
inspect the country of the Nama-
quas that the copper deposits of that
land were 'discovered' by the settlers
from the Old World.

At Koperberg he sank three small
shafts, which led him to predict:
'Probably men of another gene-
ration will make fortunes out of the
Koperberg when the country is
opened up'. Unfortunately, one of
the major problems of mining, even
to this day, namely transport,
proved too great for this mine to be
worked, and all efforts at exploration
for metals and minerals came to a
standstill.

Nevertheless, most of the settlers
were on the alert for possible rich
discoveries, and over the next
hundred years various reports were
investigated to no avail. All that
remain of the Dutch East India
Company's many efforts to find gold
and other precious metals in South
Africa are the numerous prospecting
pits they dug, many of them on the
slopes of Table Mountain.

Another early reference to mining
operations in South Africa was that
made by John Barrow, one-time
secretary to the first British civilian
governor at the Cape, to the pros-
pecting for coal by drilling. In a
book on his travels in the interior of
Africa in 1797 and 1798, he referred
to the increasing fuel needs of the
inhabitants and the British fleet
stationed at the Cape, and the
governor's directive that a search be
made for coal as a substitute for
wood. Initial attempts were directed
to an area near Franschhoek, where
a narrow seam was discovered, but it
proved unworkable and nothing
was reported of further drilling.

Coal w~s discovered in Natal by
Europeans in about 1840, although
it had clearly been used in smelting
operations by aborigines a long time
before. Actual mining, however, did
not commence there for another 40
years. Another early discovery was
at Cyfergat in the eastern Cape in
1859.
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This, indeed, was not a very
auspicious start for the mineral
industries of our country after the
comparatively successful efforts of
ancient miners. Fortunately, our
pioneer forefathers already had the
natural inquisitiveness that to this
day imbues 'rock hounds' with a
built-in expectation that under every
rock there may be a new mine, and
they continued to keep their eyes
open for mineral deposits on their
extensive pioneer journeys, although
with limited success. They did,
however, pass on this trait, which
has resulted in the extensive mining
industry that we have today.

EARLY MINING

It appears that the first proper
mining operation in the country,
apart from the primitive workings
of ancient miners, was the attempt
in the 1850s, initially with little
success, to open up the area of
Namaqualand where Van del' Stel
had located the Koperberg.

However, when high-grade ore
was discovered in the area now
known as Springbok, there was a
'rush' by oxwagon from the Cape;
the boom that reached its height in
1855 soon collapsed, again largely
because of transport difficulties.
Further high-grade deposits were
found at O'Kiep in 1862; in 1876,
one of the companies that had
survived another collapse of the
infant industry established a 175-
kilometre narrow-gauge railway to
Port Nolloth. Fascinating stories are
told of how this line was operated
by teams of mules drawing trucks in
relays. The area in later years had
its ups and downs, the mines being
abandoned at one stage, but this
area is today one of the country's
main copper-producing areas.

At about the same time as this
copper mining started, attention was
again turned to coal, and a small
colliery was established at Molteno
in 1864. It proved useful in firing
early South African industry but
did not exactly prosper, although it
later supplied Kimberley in its
early days. Production ceased when
higher-grade coal was discovered
twenty years later in Natal and the
Transvaal.

Much of South Africa's prosperity
has been built on gold, and the real

growth in this sector of the industry
began only with the discovery of the
Witwatersrand in 1886. However, it
was the search for gold, based on
stories of great wealth, that led
many an explorer into the interior.
There certainly was truth in these
tales, as proved by the evidence of
gold mining in Rhodesia in ancient
times.

Among the earliest reports of gold
was that by Bronkhorst of the
Potgieter party taking part in the
Great Trek, when he made a visit
during 1836 to the vicinity of the
present town of Louis Trichardt, in
the Zoutpansberg. There, the natives
showed him a 'mine' from which they
claimed to have obtained the gold
used in the rings displayed to the
party. This same party also reported
that they had found natives smelting
iron of good quality, and that they
had seen tin that had been mined
near the present town of Potgieters-
rust. Karel Kruger claimed to have
found gold during an 1834 hunting
trip into the area north of the Vaal
River, but the area has not been
pinpointed.

As a result of reports by J ames
Backhouse that he had in the years
1838-40 'found base metals every-
where', a number of people set out
from the Cape in 1850 on prospecting
trips, but, as so often happened,
with no tangible results. Knowing
how difficult it is to find ore bodies
even with our modern, sophisticated
techniques of exploration, it cer-
tainly is not surprising that these
early prospectors had so little suc-
cess, even though the ancient miners
had managed to achieve so much
more.

Some investigators credit Pieter
Jacob Marais with the first gold
discovery in the Transvaal in 1853,
in the Jukskei and Crocodile Rivers
and later in the Waterberg and
Zoutpansberg, where he had been
granted a concession by the Volks-
raad to prospect for gold and other
minerals-probably the first con-
cession of its kind in South Africa.
But none of these areas has become
a gold producer, and these finds, if
indeed there were any, were of no
significance.

The first properly documented and
proved discovery of gold in the
Transvaal was that of the widely

JOURNAL OF THE SOUTH AFRICAN INSTITUTE OF MINING AND METALLURGY



travelled early explorer, Carl Maueh,
who found gold near the Olif'ants
River in 1868, Two years later gold
was found on the farm Eersteling,
south. east of Pietersburg, and also
in the Murchison Range. None of
these areas has proved to be of real
value other than to encourage further
exploration.

Other early reports of metals and
minerals are rather sparse. The
presence of asbestos near Prieska
was recorded by Lichtenstein, a
geologist travelling along the Orange
River in 1803-06. There was some
lead mining along the Maitland
River, in the Uitenhage district, but
this had to be stopped because of
damage by natives. Clearly, mining
must have been on a small scale
because it does not appear to have
been resuscitated. The first records
of chromite finds came from the
Rustenburg district in 1865.

I have not attempted to pinpoint
all, or even most, of the expeditions
of these early pioneers, but have
merely touched on some aspects of
those early days to highlight the
keen interest of our forefathers in an
activity that had led to tales of
'rags to riches' in so many parts of
the world, and that, in spite of
limited success, laid the foundation
for later discoveries.

It was not long after this period
(up to 1865) that the mining in-
dustry of Southern Africa, having
wound its way through the ap.
parently relatively successful efforts
of ancient miners and the long years
of rather fruitless searches by many
early explorers from the south,
found itself a foothold and built
itself up to the massive industry it is
today.

The recorded value of mining pro-
duction up to that time was almost
negligible, and South Africa was still
a much underdeveloped pastoral
land having practically no industry
and living almost entirely on its
own agricultural production. It is
difficult to grasp that this was only
a little more than a hundred years
ago-about the time that our grand-
fathers were born-which merely
goes to emphasize the phenomenal
developments of the next hundred
years.

THE NEXT 100 YEARS FROM
1867

This new era that was to be the
beginning of the rapid expansion of
South Africa was founded on the
chance visit, in March 1867, of a
travelling trader, John O'Reilly, to
the farm of Schalk van Niekerk in
the Hopetown district. The oft-told
tale records that the farmer had a
stone that had been picked up by
15-year-old Erasmus Jacobs, who
lived in a cottage on the farm. This
stone excited the interest of O'Reilly,
himself a collector of unusual stones,
who showed it to Lorenzo Boyes, the
acting Commissioner at Colesberg.
He sent it to the nearest geologist,
that remarkable man, Dr W. G.
Atherstone of Grahamstown, who,
besides being the first surgeon in
South Africa to perform an operation
under an anaesthetic, was also a
keen naturalist. He judged it to be a
diamond-the 2H carat 'Eureka'-
and proclaimed that, where that
came from, there must be lots more.

The 'Eureka' was probably not
the first diamond to be found in
South Africa. In fact, Dart has
reported evidence that ancient
miners had exploited some of the
diamond areas of the country.
However, it was this discovery on
the farm 'De Kalk' that first attract.
ed the attention of the world to
South Africa's diamond potential. It
is perhaps idle to speculate how
much longer the vast riches of our
diamond mines would have re-
mained untapped but for the chance
observations of O'Reilly-probably
not long, if one bears in mind the
keen interest every traveller had in
the possibility of finding minerals.

Surprisingly, there was no im.
mediate rush to the area, even
though such a rush had up till then
been a feature of mineral discoveries,
or even reported discoveries, all
over the world. It is believed that
interest was tempered by the un.
certainty of prospecting rights, some-
thing that is even today still the bane
of those engaged in prospecting
operations. In that area mineral
rights were reserved by the Crown.

It was only a few months later
that O'Reilly produced another dia-
mond. European experts were still
sceptical, but this could not be
sustained in the face of the 83t
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carat 'Star of South Africa', which
the same Van Niekerk had bought
from a Griqua. This was followed by
much digging of alluvials near the
Vaal River, and big finds at Klip-
drift towards the end of 1869. A
year later diamonds were found at
Dorstfontein and Bultfontein.

In July 1871, a party from Coles-
berg made what was to prove the
most significant find of all on the
site of the present city of Kimberley.
Only about one mile from the home-
stead of the De Beer family, a
volcanic pipe was discovered in
which were concentrated large quan.
tities of diamonds. This led to the
start of mining of the De Beers and
Kimberley mines. Over the years
more and more pipes were found.

The stones unearthed at these dry
diggings were to provide the
foundation of South Africa's enorm.
ous diamond industry, and indeed
triggered off the industrialization of
South Africa and its climb towards
becoming a developed nation.

However, this was by no means
the end of the diamond discoveries.
In 1902 the Premier Mine pipe was
discovered east of Pretoria, and
achieved fame in 1905 with the
finding of the 3024t carat 'Cullinan'
diamond, a gem that would com-
mand a king's ransom if it were
found today. It was purchased by
the Transvaal Government and pre.
sented to the British sovereign, in
whose royal regalia repose the many
brilliant stones cut from that original
rough stone.

These findings were followed in
the 1920s by discoveries of alluvial
deposits in the Lichtenburg and
Ventersdorp areas. Then, in 1927,
Dr Hans Merensky, by skilful geo.
logical work using a fossil oyster.
shell marker, discovered the ancient
beach-line deposits on the west
coast, which have since led to the
huge operations of the Consolidated
Diamond Mines and the establish-
ment of the State Alluvial Diggings
at Alexander Bay. More recently,
there has been the opening up of the
Finsch Diamond Mine in the north-
ern Cape.

The background of the diamond-
mining industry of South Africa
has been sketched in a relatively
few words; although the value of
gold and coal production has been
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greater than that of diamonds, by
no stretch of the imagination can
this brief account reflect the value
of the diamond industry to the
country, particularly in the early
impetus it gave to industrialization.

Once diamonds had been dis-
covered and early industries started,
thoughts inevitably turned again
to gold (not that it had ever escaped
the attention of prospectors and
travellers). In the 1870s the exist-
ence of gold was proved at Barber-
ton, Ohrigstad, Pilgrims' Rest, Ly-
denburg, and other adjacent areas.
Small quantities of alluvial gold
were found, but the area received
close attention from 1873 onwards,
when discoveries of ore bodies were
made.

Astonishingly rapid progress was
made, and some seventy companies
were floated in the area. It was said
that the fine art of company pro-
motion flourished here at an early
date, and soon became synonymous
with rather questionable business
methods. The first laws of the
Transvaal to control the mining for
gold and other precious metals and
minerals, and the traffic in these,
were in existence as early as 1871.

Although these areas witnessed
extensive work over many years,
which has proved useful to their
development, the actual value of
production is insignificant when
compared with the output of the
Witwatersrand. Many people were
searching for gold all over the
Transvaal and often close to the
Witwatersrand, but it was not until
the discovery of the auriferous beds
of the Witwatersrand, near Lang-
laagte, in 1886, that further successes
attended the efforts of these pros-
pectors. The area opened up rapidly
and by the turn of the century
mining on the Witwatersrand en-
compassed a strike distance of more
than 50 kilometres from Rand-
fontein to Brakpan, and production
to that date totalled about 630 tons.
This, admittedly, was small com-
pared with the total world pro-
duction of more than 15 000 tons to
that time, but has clearly been of
immense value in the development
of South Africa.

n was realized at an early stage, as
a result of drilling, that this Wit-
watersrand Basin extended to depth
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and was quite unique. The eastern
extremity of the northern rim of the
basin was defined by exploration
around Springs. It was, however,
many years before the reef to the
west was delineated. It had disap-
peared under a great thickness of
water- bearing dolomite, and only
by some clever and fascinating
geological sleuthing was it pin-
pointed during the early 1930s in
the area today known as the West
Wits Line. The earth, however, does
not readily reveal its secrets, as
evidenced by the fact that today,
more than forty years later, ex-
ploration drills are still operating in
the area.

Gold was also known in the
Klerksdorp area at an early stage,
but it was only in the late 1930s
that this now well-established field
and, soon afterwards, the Orange
Free State entered the picture. In
due course the eastern rim of the
basin from Virginia to Heidelberg
was traced under younger geological
formations. Gold values in this
sector have not been encouraging
but may well bear further investi-
gation as the price of gold rises.
Then, in the 1950s, the Evander
field was found outside the Wit-
watersrand Basin and has yielded
several new mines.

The Witwatersrand reefs are also
known in the Vredefort area, towards
the centre of the basin, where a
granite boss has pushed them to the
surface. Here, also, the reef ex-
posures, although thoroughly pros-
pected, have not revealed sufficient
values to justify mining.

After gold, coal has to date been
the next largest mining product of
the country, with a sales value of
some R1900 million to last year.
Following on the first small-scale
colliery started in the eastern Cape
in the 1860s, the first coal mining
on the present fields was started at
Vereeniging in 1879 to supply the
Kimberley mines.

Soon after the discovery of gold,
coal was found in the area that was
to become the East Rand, and soon
the gold mines were supplied from
there. In 1896, mining started in the
Wit bank area, which has become
the country's largest source of coal
and, as a result of the low cost,
also the centre of a vast electric-

power complex feeding many parts
of the country.

Meanwhile, the Natal area, from
small beginnings, was steadily build-
ing up its trade with the coastal
area. In time it became an im-
portant source of coking coal. From
an output of about 5 million tons in
1910, the country's production of
coal grew relatively rapidly, and
today is close to 60 million tons a
year.

The value of copper production
has, at over R1230 million, been
substantial. Although the copper
mines at O'Kiep, first investigated
by Simon van der Stel and first
mined on any scale in 1852, were
closed in 1919, they were re-opened
in 1940 and are today large pro-
ducers from numerous orebodies.

At Messina, the site of many
ancient workings, modern mining
was started only in 1906, in an
admittedly remote area. Messina has
also grown into a large complex
of mines producing substantial quan-
tities of high-grade fire-refined cop-
per. The most spectacular copper
producer today and, one might say,
the most spectacular mining ope-
ration in the country is the gigantic
open pit of the Palabora Mining
Company, where intensive investi-
gation of a low-grade deposit known
to the ancients led to the bringing
to production in 1966 of a highly
efficient operation now handling over
15 million tons of ore a year and
producing 88 000 tons of copper very
profitably. Last year, the Prieska
Copper Mine, in the northern Cape,
started production of copper and
ZIllC.

One of the more remarkable per-
formances in our mineral industry is
that of uranium, of which nearly
R1200 million worth has been pro-
duced as a byproduct of the gold
mining industry in only twenty-five
years. An intriguing story is told of
how an American, in his search for
uranium to feed the military re-
quirements of his country, came
across a paper published in our
Journal back in 1923, which men-
tioned the presence of a radioactive
mineral in Witwatersrand gold ore.

Following this, intensive research
work on the relatively low-grade
uranium content of some of our
gold reefs was capped with success,
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1967
I

1970 1971 1972

Gold 768,1 830,3 892,8 1 159,9
Silver 3,5 4,6 3,5 4,1
Diamonds 59,3 75,5 64,7 90,0

Antimony 4,7 14,7 5,1 11,1
Chromite 7,7 11,0 14,8 12,8
Copper 99,3 139,1 108,3 116,6
Iron ores 26,9 29,0 31,3 30,3
Manganese ores 24,1 26,6 36,7 37,3
Nickel not given 26,8 21,7 25,9
Tin 3,9 4,9 4,6 5,3
Vanadium 5,5 19,5 17,1 21,6
Other metallic minerals 0,2 0,3 0,6 0,3

Asbestos 26,7 34,1 38,2 38,0
Coal 86,9 109,9 119,4 126,8
Fluorspar 1,7 3,3 5,3 4,4
Gypsum 0,9 1,2 1,2 1,2
Limestone and dolomite 12,8 17,2 18,8 21,8
Phosphate 8,8 9,8 10,5 12,4
Pyrite (for sulphur) 5,1 4,6 3,7 2,8
Silica 1,2 1,9 2,2 2,4
Vermiculite 1,6 2,1 2,3 2,7
Other 8,2 9,2 8,0 8,3

Miscellaneous, including
platinum and uranium 131,9 187,4 159,2 206,3

TOTAL excluding gold 519,2 732,6 677,2 782,4

TOTAL VALUE 1 287,3 1 562,9 1 570,0 1 942,3

a supply contract was negotiated
with the British and American
governments, and in 1952 the first
production plant came into operation
at the West Rand Consolidated
Mine. Other plants followed rapidly,
and, in 1960, peak production of
some 6500 tons of uranium oxide was
achieved. Various plants have since
closed down, and, owing to lack
of sales, production has fallen. But,
in case of m~ed, production can be
increased.

Another large sector of our mining
industry involves the production of
platinum and associated metals.
Occurring in the beds of that vast
store of mineral wealth-the Bush-
veld Igneous Complex-this metal
was discovered in 1924 by Dr Hans
Merensky, that geologist whose name
crops up so often in the history of
mineral discoveries in our country.

Early mining of dunite pipes and
the Merensky Reef started in 1926
but soon came to an end when the
market collapsed in the late 1920s.
However, faith in the future of the
metal led to the formation in 1931
of the Rustenburg Platinum Mines
from an amalgamation of all the
small mines in the district. It was a
long uphill battle, and it was many
years later that production became
profitable. Another mine was opened
up at Northam to the north-west.

Subsequent progress has been
steady, with two notable setbacks
when Russian sales upset the market.
The prospects for this metal were
bright, and in the late 1960s the
Impala Platinum Company, also in
the Rustenburg district, came into
the field, followed by Western
Platinum to the east of the Rusten-
burg Mine and the smaller Atok
Mine on the eastern rim of the
Bushveld Complex. The demand for
this metal as a catalyst for pollution
control in automobile exhausts, in
petroleum refining, and for jewellery
has resulted in rapid expansion in
recent years, which is still con-
tinuing.

Other substantial contributors to
the mineral picture have been as-
bestos, first mined in 1893 in the
northern Cape, and later in the
eastern Transvaal and on the borders
of Swaziland, and manganese, which
was first discovered at Postmasburg
in 1922 and, having been mined

duction in 1938 at Gravelotte in the
north-eastern Transvaal, over R100
million worth of the mineral has
been exported from that area. After
several years of little growth, the
rate of production is again being
raised.

The growth of vanadium pro-
duction has been rapid since 1967,
when its production from titanifer-
ous magnetite, mined in the Bush-
veld Igneous Complex of the eastern
Transvaal for the Highveld Steel &
Vanadium Corporation, started after
some ten years of smaller-scale
operations by other producers from
this same source.

Less valuable, but by no means
unimportant, is the production of
nickel as a byproduct from the
platinum mines, tin from Rooiberg
and other smaller tin mines, phos-
phate from the apatites of Phala-
borwa, vermiculite from the same
area, fluorspar from many parts of
the Transvaal, and large quantities
of limestone and dolomite, as well
as salt, clays, building materials,
etc.

Production from this fairly sub-
stantial list of mineral discoveries
over the last hundred years is seen,
on closer examination, to have grown

of antimony pro- really rapidly only since about 1950,

TABLE VII
VALUE OF MINERAL SALES

(in R million)

from 1929, has grown into a large
export industry.

Steel production in the country
was started on scrap, and it was
only in 1920 that the production of
iron ore started in a small way.
The establishment of Iscor led to
the opening up in 1933 of the large
Thabazimbi iron mines to feed its
furnaces. The requirements of Iscor's
new blast furnaces at Vanderbijl-
park led to the prospecting of de-
posits in the Sishen area after World
War 11, and production started in
1953 in this area, which has grown
into a large complex with massive
reserves of high-grade ore.

The occurrence of chrome, in
what came to be known as the
Bushveld Igneous Complex, was
first reported from Rustenburg in
the 1860s, but it was not until 1924
that production commenced from
the same horizon of the Bushveld
Igneous Complex but in the eastern
Transvaal. The current production
of some 1,5 million tons of chromite
is from a number of mines situated at
a number of places over a large
distance on the rim of this Complex
from north of Rustenburg to north
of Steelpoort, in the eastern Trans-
vaal.

Since the start
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1967 1970 1971 1972

Gold, tons 982 1000 976 910
Silver, tons 98 110 105 102
Diamonds, carats X 103 6668 8112 7031 7395

Antimony 20 29 24 24
Chrome 1 149 1427 1644 1483
Copper 128 149 157 162
Iron ores 7736 9192 10496 11 223
Manganese ores 2 120 3023 3418 3373
Nickel - 12 13 12
Tin concentrates 3 3 3 4
Vanadium 3 4 4 13

Asbestos 244 287 319 321
Coal 49 290 54 612 58666 58 440
Fluorspar 95 173 239 211
Phosphates 1352 1685 1729 1966
Vermiculite 101 122 132 148

Uranium oxides, tons 3048 3736 3797 3098

when the value of mineral pro-
duction amountcd to under R500
million, to the 1972 level of nearly
R2000 million.

THE PICTURE TODAY

Having briefly traced the emerg-
ence of our mining industry from
the earliest times to the second half
of the twentieth century, we turn
to the current picture. Table VII
sets out the impressive results of
recent years-a 50 per cent increase
in the value of sales between 1967
and 1972.

While gold has made the major
contribution to that increased value
of mineral production, its increase
of 40 per cent is seen to be out-
stripped by many other products
such as diamonds, and even coal.
With minor exceptions, there was a
healthy growth in every sector of
the industry, and, in fact, the value
of all mineral products other than
gold increased by 51 per cent in this
same period.

Physical production volumes of
some of the major products in the
same period are set out in Table VIII.

It is worth noting that South
Africa is the world's largest pro-
ducer of gold, gem diamonds, plati-
num, and antimony; is a major
producer of chromite, manganese,
vermiculite, vanadium, asbestos, and
uranium; and is an important pro-
ducer of nickel and copper, as well
as coal and iron ore.

Owing to the vagaries of mineral
markets, the quantities in Table VIII
for a particular year do not always
represent the actual quantities sold
in that year, but in general there is

the same upward trend that we saw
in sales values. However, there are
exceptions, and in some cases the
increased revenue is mainly attribut-
able to higher prices related in some
way to a scarcity of supplies, par-
ticularly for gold and diamonds. In
addition, practically all the figures
are affected by inflation and the
falling value of money.

We are all only too aware of the
effect of the economic health of the
United States on the rest of the
world. When that country has a
recession, however mild, it is soon
reflected in the world prices of
minerals, and the drop in value of
minerals, other than gold, sold by
South Africa in 1971 can largely be
attributed to the situation in Ameri-
ca at that time. Attention is drawn
to this fact merely to show that our
mineral industries are highly vul-
nerable to happenings in other parts
of the world.

After the spectacular increase in
the value of mineral sales in 1972,
compared with 1971, one would have
expected some levelling off in this
current year. However, the tre-
mendous surge in the price of gold
to the current high levels very much
sooner than had been expected will
ensure that the high levels of 1972
will be exceeded by a wide margin
in 1973.

Gold production is falling because
lower-grade ores are being worked,
and probably wilI not exceed 850
tons for this year (after reaching a
peak of 1000 tons in 1970, and
declining to 976,6 tons in 1971 and
908,8 tons in 1972), but its value
could be close to 50 per cent higher

TABLE VIII
SOUTH AFRICAN MINERAL PRODUCTION 1967-1972

(in thousands of tons, except where otherwise shown)
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than that of last year's sales.
The first half of 1973 also ex-

perienced higher prices and/or in-
creased sales for many other prod-
ucts such as diamonds, antimony,
copper, platinum, etc., and the total
sales for 1973 can be expected to
exceed R2600 million. This is ad-
mittedly largely due to gold but is
well supported by many other
products. With the current economic
upsurge in the world, it can be
expected that there may be further
increases in the value of mineral
output in the next few years, and
our total sales should soon exceed
R3000 million.

In the short term there seems
little doubt that gold revenue will
remain high. The demand for dia-
monds is rising, and prices are
increasing. The problems of other
parts of the world have pushed
copper prices to high levels, but
prices can just as easily fall. Plati-
num sales are rising, new contracts
are being negotiated, and very
substantial growth is predicted for
this sector of the industry. The
output of nickel will rise with that
of platinum, but it is uncertain
whether any real price rise can be
expected. For most other mineral
products, the steady progress of
recent years is likely to continue,
pointing to a period of great pros-
perity over the next four or five
years, and perhaps longer, provided
there is no world economic recession,
to which most minerals are par-
ticularly vulnerable.

A LOOK AHEAD-THE
WORLD PICTURE

No one can have any doubts that
mining has played a unique role in
the development of our country,
that it is a cornerstone of our
economy, and that recent progress
has been at a rapid rate. The
question now is: 'What of the
future?'

There is a relentless growth in
world demand for minerals to be
extracted from the earth, and output
keeps on rising to meet that demand.
Minerals are a necessity of life,
being the basic raw materials for a
large percentage of manufactured
articles, for building materials, ferti-
lizer components, sources of fuel,
and endless other uses. Our standard
of living and continued development
presumes an assured and gigantic
supply of minerals.
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By any standards, the extraction,
treatment, and refining of metal-
liferous raw materials are most im-
portant to the world industrial
scene. The role of non-metalHcs;
structural tnltterialsj and fossil fuels
is no less important. Some minerals
are more abundant than others, and
new discoveries help to meet re-
quirements without too big a rise in
prices. Other minerals, however, are
becoming harder to find, with a
resultant rise in prices as exploration
costs rise and lower-grade deposits
have to be worked.

Recently, a group of international
scientists and scholars, who have
come to be known as the Club of
Rome, undertook a major study of
many complex problems facing our
world. They dealt with factors
limiting growth in the world, and
inevitably had to review the mineral
resources. They concluded, among
other things, that many minerals
will be exhausted in ten to fifteen
years, and that a limit to overall
growth will be reached within the
next hundred years, which will be
followed by a sudden and uncon-
trollable decline in population and
industrial capacity.

This prophecy of doom is not the
first pronouncement by men of
stature on the poor expectations of
mankind's survival. It would not be
competent for me to comment on
their findings on population growth,
food production, and industrializ-
ation. On the question of depletion of
mineral resources, one feels that they
were perhaps unduly pessimistic,
and overlooked the resourcefulness
of the mineral industry and its
exploration geologists, and its con-
stant improvement in technology.
Much of the world's surface has
hardly been scratched, and the
large number of mines opened over
the years covers only an infinitesimal
percentage of the area of all the
land masses.

It does not seem unreasonable to
assume that only the more easily
detectable deposits have been ex-
ploited. There must, without doubt,
still be vast physical resources near
the surface and at depth in the
earth's crust, as well as under the
sea, that will be uncovered by
future probing.

It is encouraging to note that
the same group of researchers, having
drawn attention to certain dangers,
which should not be taken lightly,
maintain that it is possible to alter

the dangerous growth trends they
pinpointed and to establish sustain-
able stability far into the future. A
new series of studies is beiilg set tIp
to determiile the mOf3t hilportailt
stepi'! to be tltken in the achievement
of thefie objectivei'!. Clearly, ail
active phMe of mineral exploratioll
must be high 011 their list of priori-
ties.

the real problem of the milling
industries is one of economics. Can
minerals be extracted at a cost that
the world is prepared to pay? It is
almost a law of nature that new
mines will be found in the most
impossible places - there are
remarkably few mines situated close
to pleasant seaside resorts - and, as
a result, additional costs have to
be met for the necessary transport
and extended lines of communi-
cation. This, however, is not always
a bad thing, as it is frequently the
basis for the opening up of an area.

The answer is that, if there is
sufficient demand, the price will
rise to make the exploitation of any
particular mineral from low-grade
sources worth while. This, then,
becomes a question of timing. Before
attempting to exploit a deposit, the
entrepreneur must make a forecast,
based on whatever information he
can gather, of the likely demand for
the product and its price.

Reference to the prices of metals
and minerals over the years shows
how these, like other commodities,
tend to rise to what may be termed
'unrealistically' high levels and then
plunge to 'unrealistically' low prices.
These are the hazards of business,
resulting largely from world trade
cycles over which the mining com-
panies have no control, and business-
es have to be adjusted accordingly.

Whichever way we look at it,
there is going to be a continuing
and rising demand for most mineral
products, and, as indicated by our
history of extensive mineralization
in this country, there can be no
doubt that we shall find many more
minerals. The extent of our various
mineral reserves cannot be esti-
mated; nobody can give even a
rough estimate. The indications are
a steady growth in practically every
field. But minerals will not merely
appear because there is a need.
We must go out and look for them,
develop production techniques, and
find new markets.

A recent study showed that the
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ore output telatillg to twenty-two
metals and miilerals accounted for
about 94 per cellt of all the metal-
lifetous-milliilg activity of the Free
Wodd. theEle produt1ts were iroil,
copper; lead, zinc, tin, aluminium;
gold, diamoilds, platiilum; mallga-
ilese, ilickel; urailiun1; chrome; mer-
cuty, molybdeilum, afibestos, boroil,
potash; phof3phates; Hmellite, rutile;
alld ~ircoil.

South Africa produces, or has
potential reserves of, most of these
products, with the important ex-
ception of aluminium. It is of
interest, also, to note that at least
90 per cent of this mining activity
was accounted for by properties
producing more than 150 000 tons
of ore a year. About a thousand
mines of this size were recorded in
1972; of these, 136 open-pit and 33
underground mines were producing
over 3 million tons a year. About 65
per cent of the output of some 2000
million tons of ore a year from all
these mines came from open-pit
mines.

The trend today is towards deeper
mining by open-cast methods in
preference to underground methods.
An open pit is a less labour-intensive
operation than underground mining,
and becomes more economic as
labour costs rise more rapidly than
other costs. Another important factor
is that open-pit equipment does not
have the constraints on size imposed
by underground mining; moreover,
an open pit makes many of the
problems of safety, ventilation,
supervision, and services easier to
handle. In addition, it is not as
difficult to hire, train, and retain
workers for open-pit mining. After
a week or two in an open pit, a man
can run a truck or a loader as well
as anybody, whereas it takes the
best part of two years for a man to
become a competent underground
miner.

On the strength of the foregoing,
we should perhaps concentrate on
looking for surface deposits, and, in
the short term at least, this is
perhaps what will be predominant in
the world of mining. But, inevitably,
those deposits are going to become
progressively more difficult to find,
and we shall have to go back under-
ground and to greater depth at
higher cost. There are relatively
few deep mines in the world apart
from our large Witwatersrand gold
mines, but it seems that in time the
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I
20001968 1980 I

I
Gross domestic product 10 186 19220 50 290
Depreciation 942 2020 5400
Factor payments (net) 338 440 660
Changes in terms of trade - -190 -740

---- --- -----
Net national income 8906 16570 43 490

Private consumption 6408 Il 430 29 060
Government consumption 1215 2560 8210
Fixed capital formation 1353 2300 5100
Changes in inventory/residual -54 380 1320

I

Total expenditure 8922 16670 43690
less balance of accounts/transfers 16 100 200

Disposal of national income 8906 16570 43 490
I

I

Imports Exports Total
(c.i.f.) (f.o.b.) trade

36043 37 331 73374
26 396 30 737 57 133
19961 17519 37 480
15 Il5 16040 31 155
16 196 13 990 30 186
13 142 14 439 27 581
12 439 Il 720 24 159
10978 9539 20 517
10030 10 098 20 128

5880 5691 Il 571
5260 4605 9865
4066 4222 8288
3818 3021 6839
2979 3281* 6260
2838

I

2616 5454
2940 2200 5140
1302 2858 4160

search for other minerals will have to
follow this trend. It is to be noted
that underground mining is still a
man's work in this computer age, so,
although we hope to put computers
and computer age technology to work
in the relentless search for metals
and minerals at depth, there is
going to be a need for men able and
willing to do this work.

SOUTH AFRICA'S NEEDS

In 1972, South African gold sales
and other mineral exports, out of a
total mineral production of slightly
below R2000 million, were valued
at R1660 million, representing a
substantial portion of the country's
foreign exchange requirements. In
the recent report of the Reynders
Commission of inquiry into the
export trade of the Republic, pro-
jections were made of the develop-
ment of the economy required to
maintain and improve our position
in the world, and showed the im-
portant role of the mining industry.

As shown by that comprehensive
report, South Africa is high on the
list of nations engaged in world
trade (see Table IX, which shows
some I.M.F. international statistics).

The total reciprocal flow of goods
and services, including gold, between
South Africa and the rest of the
world amounted to 51,8 per cent of
the South African gross domestic
product-one of the highest in the
Western World. Table IX also
shows the competitive field in which
we have to operate.

NATIONAL INCOME AND DISPOSAL OF THE NATIONAL PRODUCT

(in R million)

TABLE X

The expected growth rate of the
South African economy, in which
the mineral industry is expected to
play a large part, is reflected in
Table X. Table XI shows the ex-
pected growth of the national in-
come and a forecast of the balance of
payments' position in the years
1980 and 2000.

To achieve the national income
set out in Table X, it is estimated
that the trade results shown in
Table XI will have to be achieved.
It is clear that, for our country to
prosper, and that means real growth
in the income of every person to
improve his personal standard of
living, we have to increase trade.
Goods that cannot be produced
locally or the production of which
cannot be economically justified
must continue to be imported. The

TABLE IX
MAJOR NATIONS IN WORLD TRADE 1969

(in millions of dollars)

United States. . . .
West Germany...........
United Kingdom. . . . . .
Japan. . . . . . . . . . . . . . .
France ... .,......
Canada...............
Italy. . . . . . . . . . . . . . . .
Netherlands. . . .
Belgium-Luxembourg. . . . . . . . .
Sweden ..,...
Switzerland
Australia. . . . . .
Denmark
South Africa
Austria...............
Norway......
Venezuela. . . . .

. . . . . . . .

. . . . .

*including gold.
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burden of payment for these goods
must fall largely on the agricultural,
mining, and manufacturing sectors
of the economy, as shown in Table
XI.

The agricultural sector has its
problems with droughts, a relatively
slow growth rate related to methods
in that industry, competition from
mass production-Iow-cost products
from other parts of the world-and
by no means the most suitable land
for its purposes. In addition, there
are the political problems of exports
to other countries, the loss of
traditional markets to the European
Economic Community, and the grow-
ing domestic demand. So, while the
agricultural sector may meet these
forecasts, there is the very real
possibility that it may run into
trouble.

The manufacturing sector of our
economy has an even more import-
ant part to play, but its potential is
still very much an unknown factor.
The manufacturing industry is a
large supplier to the mining in-
dustry, and this has contributed
substantially to its growth. Never-
theless, with 69 per cent of its
production, it supplied only 42 per
cent of the local market (in 1969),
and 58 per cent of our requirements
for manufactured goods was ob-
tained from foreign source".

The Reynders Commission directs
attention to the scope for import
replacement, in addition to the
need for increased exports. There
are, however, some prollEms, not the
least of which is meeting the compe-
tition from much larger competitors
who have huge home markets.
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I

2000
--

359 543 1055
818 750

I

250
507 1284 3885
739 1708

I

5477
419 578

--=-OO~
2842 4863

I

11 667

2353 4075 9990
441 584 902

--- --
2794 46.59 10 892

------

48 204 775
-193 -740

48 11 35
----

13,0 10,6 8,2

TABLE XI
BALANCE OF PAYMENTS FORECAST

(in R million)

Receipts:
Agriculture ,

Gold production. . . . . . . . .
Other mining ,.....
Manufacturing . . . . . .
Other items........

Total

Payments:
Imports..............
Services ......

Total

Balance (in 1968 values) .,.....
Changes in terms of trade

"""Balance in current prices. . . . . . .

Total receipts from gold and other mining
as a percentage of gross domestic product

Attention is also drawn to the
need for improved productivity,
foreign exchange to facilitate im-
ports of essential capital goods and
raw materials, a continuous ex-
pansion of the home market, avail-
ability and training of the necessary
labour and management, and avail-
ability of capital at reasonable cost.
There seems no doubt that the manu-
facturing industry has great poten-
tial, in view of the availability of
raw materials, labour that can be
trained, reasonable transport facili-
ties, low-cost power, and expertise.

The problems of the manufactur-
ers, however, are formidable, be-
cause they must earn large amounts
of foreign exchange to pay for their
shorter-term requirements of capital
goods, and they work from a small
home market and must find markets
for their products. Some sectors of
the manufacturing industry are
based on, and closely allied to, the
products of the mineral industry,
and these sectors possibly have a
better chance than some others of
meeting the stated growth require-
ments.

I refer here more particularly to
the manufacture of primary iron and
steel products-from the smelting of
ores to the production of semi-
processed products-and the basic
non-ferrous sector dealing with the
production of non-ferrous metal
products in a rolled, stretched, or
pressed form. However, we are not
considering the future of the manu-

1968 1980

facturing industry here, and it is
referred to merely to highlight the
fact that there may be problems
that will throw an even greater
burden on the mineral industries
than that it already bears.

The increase in export revenue
from gold production and 'other
mining' from R1325 million in 1968
to R4135 million forecast by the
year 2000 is a formidable task,
although the 1980 forecast of R2034
million may be achieved relatively
easily owing to the recent large
increase in the price of gold. This
will to a certain extent postpone the
rate at which revenue from other
mining will need to build up.

RESOURCES
We should perhaps first have a

look at the physical resources from
which our future mineral production
is expected to come. In our past
production of minerals, the pre-
dominance of gold is unchallenged,
and gold therefore merits rather
more detailed comment than the
other minerals.

The demand for gold today arises
both from its unique industrial
properties and from its value as an
investment because of its role in the
world's monetary system. The
troubles of the world are the basic
cause of the international monetary
problems of recent years, and there
are several schools of thought on how
these difficulties can be resolved, in-
cluding many who favour demone-
tization of gold. None can deny,
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however, that gold combines, better
than any other system, the essential
functions of a unit of account (being
an acceptable means of payment2
and of a store of value. In addition,
gold enjoys conydence and, most
pertinently, is the only international
asset held by monetary authorities
that is not a liability of another
monetary institution. It is difficult
to foresee a world monetary system
without gold for many years to
come.

Studies have also shown the sub-
stantial demand for gold in jewel-
lery and other industrial uses, which,
together with its monetary role, en-
sures future demand and firm prices.
The general impression one gains is
that prices are unlikely to fall to
much below present levels, which
augurs well for our industry.

There are too many unknowns and
uncertainties for future prices to be
predicted with any accuracy, but
mining companies will have to make
their assessments in reviewing the
potential of low-grade orebodies
that are known to exist. There have
been many eminent men who, al-
most from its inception, have pre-
dicted the demise of the Witwaters-
rand gold industry, only to be con-
fronted by new discoveries with
increasing output and a rising value,
as shown in Table XII.

TABLE XII
SOUTH AFRICAN GOLD OUTPUT

Tons I Realized value
(R million)

--
1910
1920
1930
1940
1950
1960
1970
1971
1972

234
254
333
437
362
665

1000
976

I

910

64
91
91

236
290
536
831
899

1 160

In the absence of major new
discoveries, it was predicted less
than a decade ago that the output of
our mining industry would reach a
peak in 1969-1970. This has eventu-
ated, but the subsequent fall in
output has not been as rapid as was
expected because a scheme for State
aid to marginal mines and, more
recently, the higher price for gold
have kept many mines in operation
for longer than was forecast.

There does not seem to be much
potential for the reopening of de-
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fuhct gold mihes, particularly if they
hlive beeh flooded, because ofrapidly
risihg costs. Where productioh can
be recommehced, the total output if'!
hot likely to be large, 'J'here ls, how-
ever, substantial scope for the re-
opehing of abandohed portions of
workihg mines. Large quantitief'! of
low-grftde ore are beihg added to
reserves, and the lives of many
mihes are being extended. Much,
however, depends on the extractioh
of this ore before rising costs due to
inflation and greater depth of mining
once again render it unpayable.

There is also scope for expansion
into areas adjoining existing mines,
and it can be expected that con-
siderable additional ore will become
available for mining. Then, there are
large stretches on the edges of the
Witwatersrand Basin that have not
been explored to any extent. So, in
the light of the frequent previous
forecasts that have been disproved,
it would be a brave man who is
prepared today to predict the demise
of our gold-mining industry.

For our coal-mining industry, the
picture is not as bright. There are
substantial reserves, many of which
have still to be investigated, but our
mining methods are wasteful be-
cause of our pricing policy.

The low cost of our coal is ad-
vantageous to other industries, and
our coal-produced power is available
at much lower cost than in most
countries in the world, but the return
to the owner of the colliery is such
that he is given little incentive to
invest in new coal projects when
old ones become exhausted.

One can foresee the development
of a coal shortage and a steep rise
in costs, perhaps sooner than we
would like to admit, and eventually
higher power costs. Meanwhile, the
advent of nuclear power in this
country is being delayed because
coal-fired power stations, at present
coal prices, are still more economic.
All this points to an urgent need for
a review at high level of the impli-
cations of the pricing policy in re-
gard to its probable effect on the
future of this industry and the
country as a whole.

Little coal is being exported at
present, but contracts have been
entered into for the export of low-
ash 'coking'-type coal over a new
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railway line to the new port of
Richards Bay. The low calorific
value of our product and high trans-
port costs, however, place limit-
ations on our ability to compete in
export markets.

The diamond industry seems to
have reserves that should last for
many years, but the future is very
dependent on the finding of new
deposits. There seems to be no
reason to think that there are not
still many more diamond-bearing
pipes to be found, and one can expect
that the companies working in this
field are, in addition to their ex-
tensive exploration activities, con-
stantly investigating new exploration
techniques. These aims should be
advanced at the international con-
ference on kimberlites being or-
ganized by the Department of Qeo-
chemistry at the University of Cape
Town for September 1973. The
main object will be to enhance the
understanding of kimberlite intru-
sions and processes in the upper
mantle of the earth.

For the wonder mineral of the
twentieth century-uranium-which
has already had such an impact on
the finances of our country, with
revenues of more than R1180 mil-
lion in the last twenty-five years,
one can see only spectacular ad-
vances.

We have in recent months heard
of the confidence of our Atomic
Energy Board scientists in their
uranium-enrichment process-that,
even before the completion of the
pilot plant at present under con-
struction, funds are being set aside
for the preparatory work on a full-
scale plant.

According to estimates, the ulti-
mate cost of a plant to treat 12 000
tons of uranium oxide a year and
produce 2400 tons of enriched uran-
ium will be more than R550 million.
In addition, there will be the cost
of the plant to provide some 2000
MW of electric power from the
national grid. This is a great deal of
money for a country of our size, but
the potential for the process is
reported to be so great that we must
be more than happy at the success
of our scientists. Added to this is the
tremendous fillip that will be given
to our industries in that an esti-
mated 90 per cent of what certainly

will be a highly complicated and
technologically intricate assemblage
of equipment will be of local manu-
facture.

We know nothing of the basic
process, but it has been indicated
that this South African process has a
considerably higher separation factor
between individual stages than the
well-proved but costly gaseous.dif-
fusion process. The cost of the latter
type of plant with approximately
the same capacity as the South
African plant is estimated at over
R800 million, with a much greater
power requirement. It has been
predicted that the new process will
result in a 30 per cent lower cost for
the final product. All the indi-
cations are that this new process will
also out-perform the centrifuge pro-
cess being worked on in several
countries.

The real meaning of the success
of this development can be assessed
only when it is realized that, apart
from military plants of limited
capacity, the only commercially
available separation facilities at pres-
ent are in the United States. It is
expected that the demand for en-
riched uranium in western countries
will exceed this production capacity
in the early 198013, and that it will
require the addition of one new en-
richment plant a year of the size of
the proposed South African plant to
meet the needs of the large number
of new nuclear-power plants entering
service to keep up with the energy
requirements of a rapidly develop-
ing world.

Clearly, enrichment plants will be
built in many parts of the world,
but we can expect that many of
these will be influenced by the capital
and production cost advantages of
the South African process. Our
authorities have already indicated
that they will co-operate with those
of other countries in exploiting the
process, subject to an agreement that
will protect our interests. It has
indeed been predicted that this
development will be of greater sig-
nificance to this country than the
discovery of diamonds.

All, however, is not plain sailing.
Russia is showing increasing interest
in the world market for uranium; it
has been reported that it has al'.
ranged sales of enriched uranium at
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prices believed to be lower than
those charged by the U.S.A., and
has agreed to provide enrichment
facilities for several countries. The
need for the South African plant to
come on-stream before other coun-
tries are too far committed on their
own programmes is therefore of
paramount importance.

In addition to the income that can
be expected from this enrichment
process, a market for our uranium
will be assured. Current world pro-
duction is in excess of requirements,
and the uranium mining industries
of most countries are in a depressed
state. However, in the face of a
rapidly increasing demand for elec-
tric power, nuclear fuels seem to be
the only possible source of energy to
fill the future needs of the electric
utilities of the world. Estimates by
the U.S. Atomic Energy Commission
indicate that the requirements for
U3Os in that country will exceed
their production capability of about
30000 tons a year, in itself much
larger than that of all other western
countries, by about 1980, and that
the capability of all other western
countries will be greatly extended to
meet the needs of those countries
soon after.

Only the advent of the breeder
reactor may eventually curtail this
demand, but the constant 'slippage'
in the rate of development of the
necessary technology, and the long
life of the nuclear power plants that
will come on line before such reactors
come into widespread commercial
operation, make for a bright future
for our already successful uranium
industry. In fact, there seems to be
every justification for extensive
searches for additional resources.
Here, again, there should be no
undue delay; it has recently been
reported that Russia has commis-
sioned its first commercial breeder-
reactor plant.

The peripheral potential of reactor
fuel-element manufacture and the
other needs of a nuclear industry
will also require the attention of our
metallurgists.

The reserves of the existing copper
producers are large, and there are
promising indications of new pros-
pecting areas in the north-western
Cape. There seems little doubt that
more extensive and new exploration
techniques will find further deposits.
As a generator of foreign-exchange
earnings, this metal is of immense

importance. In the Phalaborwa area
there are also vast reserves of ver-
miculite, phosphates, and other by-
product minerals.

The Bushveld Igneous Complex is
of vast extent, and the reserves of
platinum ores are so immense (said
to be more than 40 per cent of
world reserves) that the current
expansion plans of this sector of the
industry will hardly make a dent
in them. A large contribution of
our future mineral wealth from this
metal seems assured. Also to be
found in the Bushveld Igneous
Complex are more than 70 per cent
of the world's known chromite
reserves.

Extensive mineralization of the
Murchison Range in the Gravelotte
area suggests that the world's largest
antimony producer can expect to
uncover many more ore bodies, and
that a planned higher output is
likely to be maintained for many
years to come. The further pro-
cessing of the concentrates, to be
undertaken locally, will considerably
enhance the export value of this
product.

Reserves of iron ore, manganese,
chrome, asbestos, fluorspar, clays,
etc., are extensive and, in a growing
world market, can become sub-
stantial earners of foreign exchange
and add considerably to the export
receipts indicated by the Reynders
Commission. However, there is a
constant cloud on the horizon for
these 'low cost' products. They are
particularly vulnerable to recessions
in consumer countries, and the effect
of inflation and currency uncertain-
ties in the unstable monetary situ-
ation of recent years can make
long-term supply contracts hazard-
ous undertakings. There is a need for
protection clauses to cover these
uncertainties in any contract today,
but it becomes absolutely essential
for low-cost materials. Unfortunate-
ly, many buyers are still averse to
accepting this view, but, with the
increasing cost of opening up new
mines and the higher risks attached,
a change will come in time.

There are many other minerals of
varying degrees of importance. The
vanadium content of the magnetites
of the Bushveld Igneous Complex is
huge (estimated at 20 per cent of
world supply), and will ensure a long
life for the steel and vanadium in-
dustry based on these reserves. Some
of the rarer commodities, as well as
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phosphates, vermiculite, and lime,
occur in the extensive carbonatites
and related rocks of alkaline igneous
origin, which have not been ex-
tensively evaluated and have un-
known potential.

A detailed review of the numerous
mineral deposits of the country,
many of low grade in terms of
present-day economics but possibly
the reserves of tomorrow in a
mineral-hungry world, is not called
for here. Suffice it to say that we
have an 'explosive mining potential'.

FACTORS AFFECTING
FUTURE PRODUCTION

Investment in mining, as in any
other venture, is made for the
primary purpose of yielding profits.
We accept that the companies set
up for the purpose will endeavour to
make their profits in a socially
worth-while manner. In addition to
their shareholders, it is expected
that the companies will look after
the interests of their employees, the
interests of the community in which
they are situated, and, in the long
run, the interests of all the peoples
of the country. None of these fine
aims can be realized, however, if
there are not going to be profits in
the first place.

To enter new markets for minerals
or semi-processed products of the
mineral industry, or to expand
existing markets as called for by the
conclusions of the Reynders Com-
mission and also by top speakers
from the Government and industry,
now calls for close and detailed
study of every proposal. In the past,
a decision to exploit an area or to
enter a market was often largely an
act of faith on the part of the
entrepreneur. Today, and more so in
the future, our products meet in-
tense competition. After all, every
country is trying to improve its
standard of living, and increasing
the value of its mineral exports is
high on the list of the planners.
Our history gives us an advantage,
but we cannot rest on our laurels,
and that means we must press
ahead with research and develop-
ment of our technology.

In addition to the costs of such
research and development and the
necessary exploration, there is an
inherent risk in any new mining
venture. Scales of operation and,
consequently, capital costs are con-
stantly increasing to offset the
rising cost of minerals resulting from
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greater depth of mining, the mining
of lower-grade ore bodies as these
minerals become more scarce, and
the inflation of current costs. Not
only do these factors increase the
chance of failure of a new venture
but also the magnitude of the loss
that may be incurred.

There is a need in these circum-
stances for new mining ventures to
be thoroughly investigated before
they are proceeded with. This means
substantially greater expenditure in
the preliminary stages so that every
aspect of the proposition can be
examined and carefully assessed in
great detail, leaving little to chance
once the decision to go ahead has
been taken. This places a heavy
responsibility on the investigating
team of geologists, engineers, metal-
lurgists, marketing men, and finan-
cial advisers. Their work must draw
on every possible up-to-date tech-
nique in mining, processing, and
marketing, and they must make use
of risk-analysis methods and any
other trick of the trade.

One might add that, in some cases,
one can expect engineers to add a
substantial degree of financial ob-
jectivity to their professional en-
thusiasm for better designs and
operating methods. After all, better
mousetraps are justified only if they
are in the long run going to catch
mice at a lower cost, and the same
criteria must apply to our mines and
plants.

Having set out broadly what is
necessary to ensure the success of a
large new venture, we must conclude
that it is likely to be outside the
scope of all but the largest com-
panies to undertake such work.
There are exceptions, such as chance
discoveries of rich deposits, where
the discoverer can go out and buy
the necessary services, but such
cases are rare. The large com-
panies, then, have the difficulty of
deciding how much they can spend
on searching for new ventures, and,
where there are promising indi-
cations, how much can be spent on
deciding whether exploitation will be
worth while.

The magnitude of their problem is
very real. While they are prospering
-and the majority of large com-
panies in the mining field are
currently doing well-there is no
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great urgency to expand into new
fields. The time taken to find and
bring a large mine to production
is anything from ten to twenty
years, which means that we should
be actively searching now for the
mines that are going to provide the
output we require at the turn of the
century. I am by no means suggest-
ing that the large companies are not
searching for new mines, but there
seems to be a need for an even
greater sense of urgency.

At the stage that many companies
pass through when they are not
prospering, the tendency is to hold
back on this kind of expenditure,
which is so necessary to their sur-
vival. It seems that a very close
look at this aspect is a matter of
prime importance. It also presents
the entrepreneur with some major
headaches.

Some of the factors operating to
the detriment of large mineral pro-
ducers of the world must be favour-
able to our competitive position.
The increasing costs of oil and gaso-
line brought about by inadequate
refining capacity and man-made
shortages of natural gas, resulting in
turn from complex and interrelated
political, economic, and social fact-
ors, are leading to a situation where
many parts of the United States will
be short of power. There have al-
ready been shortages in some areas.
A real energy crisis can probably be
averted but at the cost of possibly
much more expensive power.

There are many possible solutions
to the problem, apart from the
importation of increasingly costly
crude oil. These solutions are pro-
vided by synthetic fuels similar to
that produced by our Sasol, magne-
tohydrodynamics (which requires
much research), the capture of solar
energy (which still has not been
achieved on an economic scale), the
winds and tides, and, of course,
nuclear energy including advanced
breeder reactors. Most mines do not
use an abnormally large quantity
of power per unit of mineral pro-
duction, but certain sectors, such as
aluminium smelting and uranium
enrichment, are particularly vulner-
able. There have been suggestions
that the U.S.A. is selling its pro-
duction too cheaply because of the
'unrealistically' low power costs, and

that their prices must be raised or
the export of energy-absorbing pro-
ducts curtailed. When one of these
events occurs, mining in other
parts must gain an advantage.

In another major mineral-pro-
ducing country, the judicious use of
its mineral resources has become a
matter of serious social debate. The
view is expressed that the country
is depleting itself of irreplaceable
resources largely to meet foreign
needs for which they are receiving
inadequate compensation.

This is a strong argument-that
the price received for a mineral is
often based on the cost of production
plus a return on the capital invested
in the venture, but with little or no
allowance for the depletion of the
reserves. The argument goes on to
criticize the way they sell a large
percentage of their mineral pro-
duction in an unprocessed form,
only to buy it back later in a finished
state, thereby exporting jobs as
well as the country's natural wealth.
The indications are that in time
some restraints may be placed on
some sectors of their mining in-
dustry. This can lead only to smaller
supplies and hence higher prices,
with some advantage to all other
producers.

We must ask ourselves whether
these arguments are not also valid
for South Africa. What must be
realized is that we are in no position
to dictate world prices or the form
in which buyers must take our
minerals. We have to meet keen
international competition, and we
cannot afford to lay down unattract-
ive terms. By all means we should
attempt to process our raw materials
as much as possible. It has recently
been indicated that the export value
of iron ore, through the new port of
Saldanha Bay, could be increased
from some Rl80 million a year for
the raw ore to over R400 million if
this were converted to semi-pro-
cessed material, and to vastly more
if it were exported in the form of
finished products. A similar picture
can be painted for a number of the
ferro-alloy industries, where we are
perfectly capable of producing the
goods. It is a matter of selling those
goods. To compete in world markets
for semi-processed mineral products,
we must be able to produce them at
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it competitive cost after internal
and marine transport costs have
been met. Here, again, research is
basic to our future success, and a
great deal is already being done on
this front.

Another factor that tends to drive
mineral industries towards our
country is the activities of the en-
vironmentalists. No one would sug-
gest that we should import en-
vironmental problems from countries
where small but vociferous groups
are driving out mining companies,
forcing the closure of metallurgical
plants, and preventing the ex-
ploitation of available reserves. How-
ever, one gains the impression that
in many instances their cases are
overstated and that, by the use of
judicial pressures, they are having a
serious effect on industry.

One must realize, however, that
in many parts of the world the
mining companies have only them-
selves to blame for this reaction
to their past unsocial activities.
Many of them have belatedly at-
tempted to correct their faults. In
many places one can see where the
careless release of smelter gases
has denuded vast tracts of country-
side. In other places, there has been
indiscriminate dumping of waste
rock and tailings over the country-
side, and sometimes even into lakes
and streams. It is true that the
areas involved make up a minute
part of the world's surface, but this
is no excuse for unnecessarily in-
conveniencing the people who live
in those areas.

We are fortunate that, for the
most past, our mining and mineral
industry, with a few unfortunate
exceptions, has taken considerable
care to avoid being a nuisance.
Most of our new mining activity is
likely to be in areas that are not
yet thickly populated, and we have
every opportunity for making ade-
quate arrangements to protect our
environment at reasonable cost.
This must give us substantial ad-
vantages over many highly in-
dustrialized and thickly populated
countries, which, as a matter of
necessity in many cases, are having
to impose strict controls on their
industries.

Without undue effort and within
reasonable cost limits, we can deal

with all these matters and eapture
markets where mineral processing is
becoming an embarrassment to other
countries. At the same time there
is the considerable value of ad-
ditional beneficiation of those ores.
These matters need close study.

To make our mineral industry
competitive, efficiency is a key
factor, and it is anticipated that this
will be enhanced by the product-
ivity campaign being conducted by
the Chamber of Mines 'to exploit to
the maximum advantage of the
employee, employer, investor and
country the Republic's endowment
of precious metals, diamonds and
base metals and minerals by making
the most efficient use of men,
machinery, equipment, finance and
ore bodies'.

The realization of these objectives
will call for detailed study of
methods, research, and training-all
factors in which the mining industry
has had extensive experience and is
already very active, but which will
now be tackled with renewed vigour.

The inherent risks in mining were
mentioned earlier, and to encourage
the opening up of mines that will
result in increased exports, shown to
be so important to our economic
well-being, the State has provided a
number of incentives. These relate to
railage rates, power costs, processing
allowances, finance at low interest
rates, etc. These certainly are of
assistance, but in this uncertain
world are still very often not
sufficient incentive for a company to
become involved in high-risk vent-
ures. Many sophisticated evaluation
techniques are applied to uncertain
data before decisions are made about
the advisability of proceeding with
new ventures, but there is much to
be said for the basis used by old-
timers of recovering an investment
in four to five years. Subsequent
working profits provide the in-
centive to continue.

Any encouragement to a new
mining venture should therefore be
particularly directed to those first
four or five years, perhaps at more
favourable rates than in subsequent
years. The capital allowance for tax
purposes for gold mines, where the
investor can recover his invest-
ment with interest before the com-
pany becomes subject to taxation,
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could well be extended to all other
mining as a further incentive to
enter this field. The implications of
such an allowance do not need to be
discussed here, but are suggested for
further consideration in our search
for means of building up our mineral
industry.

CONCLUSION

In concluding this review of our
mineral heritage and the bright
future of our mining industry, I must
refer again to a matter raised by so
many of my predecessors in this
office-namely, the few young men
of ability who are taking up mining,
metallurgy, or geology as careers.
While searching for some other
information, I came across a similar
comment by our President of nearly
sixty years ago, and the only en-
couraging feature is that the in-
dustry has not collapsed but has
grown from strength to strength.

In recent decades, the unwilling-
ness of men to take up mining as a
profession may well have been due
to the feeling that gold mining had a
limited future, and to a failure to
realize the potential of other sectors
of the industry in exploration, ex-
ploitation, extraction, and additional
processing. Since these matters can
no longer be in doubt, we can expect
that the trend observed recently in
most other mining countries, of
rising numbers in mining and metal-
lurgical schools, will be followed in
South Africa.

We have the minerals, and the
need now is to intensify the search
for them using modern methods of
geophysics, geochemistry, geo-
botany, and other sciences, as well as
aerial-satellite photography and
other remote-sensing techniques. The
finding of new deposits that do not
have any surface expression will
become more urgent, and large lower-
grade deposits will become more
important. Thel;1e will bring new
mining and metallurgical problems
requiring further research and the
development of methods that will
transform the discard material of
today into the ore reserves of to-
morrow.

The future offers exciting prospects
indeed.
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