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Mr Chancellor,

This lecture forms part of the symposium entitled “Where Theory meets
practice : The Faculty in service of the Community” held at the University of
the North on 23 — 24 October 1979.

INTRODUCTION

The Government of South Africa recently appointed a commission to
investigate the consolidation of the homelands and newly independent
states. The boundaries of these areas have not been conclusively
demarcated at the present time. For the purpose of this lecture, therefare,
the area referred to as the Northern Transvaal will include the homelands
and new states situated within the boundaries of the area formerly known as
the Northern Transvaal. The southern limit is taken north of Pretoria. Again,
the term South Africa will be used for all the countries within the Republic of
South Africa.

The mineral potential of the Northern Transvaal as defined will be
discussed as an area and not in respect of the various political regions.

It is generally thought that South Africa has vast mineral resources: itis a
well-established fact that South Africa is the world's largest producer of
gold and platinum, but it is perhaps less well-known that it is a major
supplier of a number of strategic minerals and other mineral commodities.
As a supplier of mineral commodities the Northern Transvaal has played a
major role in the history and economy of South Africa. Not only was the first
gold discovered at Eersteling near Pietersburg, but the world's largest
reserves of platinum, chrome and vanadium occurin this region, aswell as a
host of other economic minerals. This is indicative of the importance of this
area to the economy of South Africa.

Since the discovery of the first gold the Northern Transvaal has been
subjected to the scrutiny of many workers, from individual prospector and
small companies to large modern companies. The South African
Government and the universities have also contributed to the accumulation
of knowledge concerning the geology and mineral potential of this area. itis
not my intention, therefore, to give a review of all the various mineral
deposits found in the Northern Transvaal, butto examine the importance of
the Northern Transvaal in terms of world consumption and trends. | also
intend to examine the role this university can play in developing these
mineral resources and in generating interest amongst the members of the
community to exploit these resources and thus create capital and job
opportunities.

SOUTH AFRICA AS A PRODUCER OF MINERALS

It is necessary to examine the truth of the statement that South Africa has
vast mineral resaurces. It is obvious that South Africa, and for that matter
Africa as a whole, is at present passing through difficult times. Tremendous
pressures are being put on South Africa, and the reasons for these
economic and political pressures are usually ascribed to the mineral wealth
of South Africa or the importance of the sea route around the Cape.




To put the matter in perspective it is necessary to analyze the mineral
potential of South Africa and to look at its place in the world, a few statistics
will not be out of place to provide insight into the status of South Africaas a
producer of mineral commodities. The percentage given for mineral
production refers to the value of the commodities.

The surface of South Africa is less than one quarter per cent of the Earth’s
surface, and less than one per cent of the total land surface. The population
is less than a half a per cent of the total world population. South Africa
contributes only about a half a per cent of the world's gross domestic
product. When looking at the mineral production it produces only about
one quarter per cent of the sources of energy of the world in the form of coal
and uranium, both less in demand than petroleum. With sources of energy
included, in value, it produces about two and a half per cent of the world
supply, but when energy is excluded it rises to eight per cent (van Rensburg
and Pretorius, 1977).

Looking at the production figure of two and a half per cent for the total value
of minerals produced, and considering the fact that large parts of the world
are almost inaccessible ot poorly explored, such as Antartica, this figure
can be reduced further. The conclusion to be drawn at this stage is that
South Africa does not hold such an important position as generally
believed: it's mineral wealth is only slightly greater than the world average.
But, before this conclusion leaves us with a sense of disappointment, letus
examine South Africa’s production more critically.

The total mineral production of the world may be subdivided into sources of
energy, metals and non-metallics. Sources of energy account for more than
70 per cent of the world’s mineral commidities produced in 1973. South
Africa ranks tenth in the world as a producer of mineral commodities,
including sources of energy. Excluding energy it rises to fourth position.
Only the U.S.A. with 25,84, The U.S.S.R. with 14,89 and of Canada with
11,32 per cent exceeds that of South Africa. It is interesting to note that the
area of the U.S.A. and Canada is about 8 times that of South Africa and the
U.S.S.R. 18 times. From these figures it would appear that South Africa has
in respect of its area the highest concentration of metals and non-metallics
in the world. This is partly due to the large deposits of the precious metals,
gold and the Platium Group Metals. Several countries such as Saudi Arabia,
Iran, Libya and Venezuela, which rank 3rd, 6th, 7th, 8th and 9th respectively
as mineral producers, lose their importance when sources of energy are
excluded. Most predictions indicate that their resources will be depleted or
greatly reduced by the turn of the century. South Africa’s importance as a
mineral producer will, therefore, increase, but this also depends upon the
rate at which her mineral resources are exploited. When the distribution of
the mineral wealth of the world between the West, the Communist
Countries and the Third World is examined, it is noted that in 1973 the West
produces 42,2 per cent of all mineral commodities, the Communist
Countries 26,9 per cent and the Third World 30,0 per cent. The West
produced only about two thirds of its own consumption, whereas
consumption and production were more or less balanced inthe Communist
Countries; the Third World consumed only about one third of its

production. (Van Rensburg and Pretorius, 1977). Petroleum remains an
important mineral exported by the Third World.

South Africa is the ninth largest country in Africa and its area is about 4 per
cent that of Africa, and it has a population of 6 per cent of the total
population. In value, it produces 22 per cent of mineral commodities. The
greatest mineral producer in Africa is Libya, with 23 per cent, but it exports
petroleum as its only mineral commaodity.

In Southern Africa, South Africa produces 68 per cent of the minerals of this
region, Zambia 12 per cent, Angola 10 per cent, South West Africa 6 per
cent and Rhodesia 3 per cent. In total Southern Africa produces about 12
per cent of the world's minerals, petroleum excluded. Looking at the
position of the West it is difficult to comprehend their strategy in allowing
the communist countries to encroach upon Southern Africa. The
availability of supplies of petroleum is possibly their major consideration.
The West has probably been stock-piling strategic minerals but the storing
of petroleum is inconvenient and hazardous. |t is likely, therefore, that the
west has chosen to retain political ties with the petroleum producing
countries of the Third World in preference to the mineral producing
countries of Southern Africa.

THE NORTHERN TRANSVAAL

The north eastern part of the Republic, that is the Northern Cape Province,
the Northern Orange Free State, Northern Natal and the Transvaal are
responsible for almost the total production of minerals in South Africa. The
Northern Transvaal is a very important sector of this area and of the 93
mineral commodities that are known to exist in the ares named, 61 of these
are found in the Northern Transvaal. It is interesting to note that freely one
half of the land area of the Republic is poorly endowed with viable mineral
deposits.

In accepting the fact that almost the total mineral production of South
Africa is derived from less than half of the area of the Republic one must
conclude that an abnormally large number of minerals occurin this region.
A hypothesis to explain the high concentration of minerals in this area has
been put forward, amongst others, by van Rensburg and Pretorius (1977),
who saw the solution to this in the age of Southern Africa. They found that
most of the minerals occur in rock of great age. It is not my intention to
discuss the theories of the development of eeconomic mineral depositsand |
shall only remark on this briefly.

Since the creation of the earth some 4 700 million years ago the world has
been in constant turmoil, so much so that most of the rocks that were
ofrmed were destroyed again at a later stage in the history of the earth.
Southern Africa was the exception in the distant past; an embyro continent
was emerging whereas most of the crust of the rest of the world was in a
state of constant flux. Of the oldest rocks found on earth are in the
Transvaal. The age of these rocks is put at more that 3 600 million years. Van
Rensburg and Pretorius (1977) in studying the correlation between the
mineral production and the age of the formations from which the minerals




are derived, found that the rock younger than 570 million years contributed
about 121/, per cent to the mineral production. The minerals mainly
diamonds and coal. This period, the Phanerozoic Eon, is the period of
evident life on earth. Older rocks are referred to as Precambrian or
Archaean. Formations with ages ranging between 570 and about 1500
million years contributed 3,18 per cent, but between 1500 and 3000 million
years 82,48 per cent, and the rocks older than 3000 million years only 1,85
per cent.

From these figures it would appear that the period 1500 to 3000 million
years ago produced the greatest mineral wealth. This is probably correct,
but if it were not for two major episodes, the minerals would have been more
evenly distributed in time. During this period the Witwatersrand Basin
developed and gold and uranium was washed into the basin from primary
deposits occurring in oldér rocks lying to the west and north of this area
(Anhaeusser 1976, Truswell 1977). The other event was the intrusion of the
Bushveld Igneous Complex and its related effects. This is avery large body
of associated rocks lying approximately Potgietersrus and Warmbaths with
anortherly extention west of Pietersburg and an east-west axis of some 460
kilometers (Haughton, 1969). The importance ofthis unitis indicated by the
fact that about 55 per cent of the world’s production of Platinum, 45 per cent

-of the Vanadium and 30 per cent of the Chrome came from this body during

1973. (Dames and Moore International, 1978).

- The high percentage of minerals mined from these rocks can be ascribed to

the fact that the outcrop areas of this unit are so large. In turn, because of
their mineral content, these outcrops have been investigated and studied
better than most other areas.

However, it is probable, that, the older rocks are, the higher the likelihood
that they could be mineralized due to events that occurred in their past.
Depth of burial, heat, pressure and permeating fiuids are factors that could
have contributed to the formation of economic deposits. On the other hand,
these same elements might have resulted in the removal of materials.

Various other hypotheses have been advanced to account for the
localization of economic mineral deposits. Another theory states that the
composition of the atmosphere has changed during geologic time. This
would have influenced the chemical activity of the atmosphere, resultingin
the hypothesis that certain types of mineral deposits developed at specific
periods in the history of the earth (Kalliokoski, 1973). For example, most of
the worlds sedimentary iron deposits, the so-called Iron Formations, were
formed during the Precambrian Eon. Crustal instability has also influenced
mineral concentration. Certain minerals favour zones of instability called
mobile belts, others the more stable areas, the platforms. But here again,
there are always the exceptions. :

From the discussion-thus far it is evident that the deposits of economic
minerals are distributed quite irregularly, both in time and location. For
example, most of the worlds platinum is to be found in South Africaand the
U.S.S.R. This irregular distribution resulted in the concept of a

metallogenic province. A metallogenic province is defined as considerable
areas at the surface and underground where favourable conditions existed
for the deposition of specific mineral deposits (Bilibin, 1968).

From the discussion so far it appears that the processes of mineralization
are complex and only partly understood. With this in mind the mineral
potential of the Northern Transvaal may now be examined further.

Though an analysis of the concentration of minerals throughout the world
has not been made it is likely that the Transvaal is one of the richest areas in
the world. Van Rensburg and Pretorius (1977) estimated that from the
beginning of modern mining up to the end of 1975 the Republic produced
mineral commodities averaging at more than R57 000 per square kilometer.
Excluding sources of energy this is by far the highest average for any
country in the world.

Though large reserves of many mineral commodities have been proved, the
actual mineral resources of the Northern Transvaal is still an unknown
quantity. However, the day of the prospector and chance discovery of
mineral deposits is drawing to a close the concerted efforts of well-trained
geologists will be required to further the uncovering of mineral deposits.
New surface deposits will become the exception and lower grades of ore
will be mined and exploration at depth will have to be carried out. As BB
Brock, a South African geologist once stated: “Geology is the only science
which keeps exploration from being a lottery.” This discipline should,
therefore, become increasingly important in the future.

The Bushveld Igneous complex is unique and it probably represents the
greatest single economic unitin the world. Mining companies are aware of
its great importance and it has been the subject of much research. Most of
its deposits are under the control of mining companies and this aspect is
beyond the scope of this lecture.

It is generally believed that the Bushveld Igneocus Complex and the Great
Dyke of Rhodesia, though older, are related. Vail (1977) regards the twenty
five complexes from Trompsburg in the Orange Free State to the East
African Rift system, a lineation some 3 B0O km long as being related. This
stretches as far North as Ethiopia. McConnel (1978) relates this lineament
to the greatest of the early dislocation systems that effected the crust of the
earth. The area of the Northern Transvaal between the Limpopo and the
Bushveld Igneous Complex is partly covered by rocks younger in age than
that of the Bushveld Igneous Complex and the Great Dyke. Should a
connection between the various complexes exist as postulated by Vail, then
further mineralized areas might be covered by rocks of the Waterberg
Group or a zone of mineralization might exist. The thickness of these
overlying Waterberg rocks is about 1 500 m so that should such economic
deposits exist, exploitation would still be possible.

Coal has been found in various localities in the Transvaal during recent
years. These deposits occur in the younger strata laid down in depressions
or basins on the platform and in mobile areas. It is possible that smaller
deposits of coal remain undiscovered. Other minerals such as uranium
might have concentrated as placer deposits in these basins as well.
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The rocks older than the Bushveld Igneous Complex yield a variety of
economic minerals. Many occurrences of gold are known and of the world’s
largest sources of antimony are present in the oldest known rocks of
Southern Africa in the Letaba District (Coetzee, 1976).

MINERAL EXPLORATION

The work involved in looking for an ore is known as mineral exploration,
more specifically, exploration is the effort te acquire the maximum number
of new economic mineral deposits or ore bodies with the minimum cost and
minimum amount of time.

Cost remains the dominant factor in any attempt to develop the mineral
potential of the homelands. The Chief Minister of Lebowa, Dr Phatudi
(1979) stated that a labour intensive rather than a capital intensive
development strategy should be followed in the mining industry of Lebowa.
Bearing this in mind, and considering the role the University of the North
can fulfill in serving the community, prospective areas where low cost
mining methods may be employed, will be investigated.

It would appear that in an attempt to develop the mineral potential of the
homelands the local governments have two alternatives; firstly by holding a
share in certain mining ventures, in which case income would be generated
by participation and taxation, and secondly allowing big outside
corporations to develop the mineral potential independently, in which case
the income for the local government would be by taxation only. The
drawback of such a system, though it will provide an income for a
government and will create many job opportunities, is that the black
entrepreneur will have a minor role to play in the development of the mining
sector.

One of the main objectives of the Department of Geology as a member of
the Faculty of Mathematics and Natural Sciences, apart from training
geologists, is to attempt to develop the mineral potential of the Homelands
and to make them aware of the importance of the mining industry.

This approach may prove to be beset with many difficulties. As stated, it
may be assumed that the Northern Transvaal has been scrutinized carefully
from the olden days of prospecting to the modern day surveys. The
possibility of finding large new surface deposits seems to be remote.
Furthermore, it is probable that the mining rights of likely or target areas in
many areas will be held by mining companies or otherwise these rights can
only be obtained at relatively high cost. The resources of the Department of
Geology of this university are very limited and exploration can be
undertaken only on a small scale. Except for geological considerations, the
target areas will be selected after taking the future policies of the homeland
governments into consideration.

In an attempt to develop the mineral potential of the Northern Transvaal the
groundwork for exploration may be approached in several ways. Firstly,
recent developments on the economic scene may result in the recognition
of hitherto undetected opportunities. Previous discarded discoveries may
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now be viable prospects: for example with the current rise in the price of
gold old gold mining areas might be profitably worked. A study of know
mineral occurrences might be a good point of departure. Secondly, in the
examination of areas where known mineral deposits are found new
prospects might be located. Lastly, deposits might be located in areas
where little success had previously been achieved. It is reasonable to
believe that deeply concealed ore bodies are still to be found as we fill out
our geological knowledge of the Northern Transvaal.

If the local population is to be involved in an entreprenural capacity in
mining, low cost ventures are the obvious choice. This restriction limits the
exploration to surface deposits. Numerous possibilities exist but only a
selected few will be discussed.

BUILDING MATERIALS

Building materials, such as stone and sand, play avery important rolein the
economy of most countries. Taken as a group the value of building
materials probably ranks first of all mineral commodities produced on
earth. In South Africa the total value of sales of building material for the
period 1852 to 1975 was exceeded only by gold, coal, diamonds, copper,
platinum, uranium, asbestos, manganese and iron.

It requires little imagination to see the possibilities of producing sand,
crushed stone and bricks near a growth centre. As capital outlay required
for producing these materials is quite small. For example, low grade bricks
may be produced with simple equipment.

It should be remembered, however, that the location of these materialsis of
great importance as transport is a very significant cost factor.

Tin

Tin was produced by 35 countries during 1976 (United Nations 1977). The
world’s consumption of tin during 1977 was 15 000 tonnes greater than the

world production. (Reed and Curry, 1978). This deficiency was probably
made up by dispersal from world stockpiles.

South Africa’s production of 2709 tonnes during 1976 represents about 11/,
per cent of world production, (United Nations, 1977), and remained more or
less the same for 1977. (Department of Mines, 1977).

Tin mineralization is mostly associated with granitic rocks, but economic
deposits of tin are formed only under specific geological conditions. These
controlling factors are not fully understood: the influence of temperature,
pressure, chemical composition and availability of fluids are important.
This results in the development of relatively few economic deposits. Dames
and Moore International (1978) considers the break-even point in tin
mining to be a minimum cassiterite content of 0.4 per cent. Cassiterite is the
only important mineral of tin. ISCOR is mining tin ore at Uis in South West
Africa with a tin content of only 0,09 per cent. This is probably the lowest
grade worked at present in the world.

Cassiterite is also found as placer or alluvial deposits. The exploitation of
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alluvial deposits by panning might prove to be a profitable venture. In
Bolivia, one of the world’s greatest producers of tin, where there are more
than 2 500 tin mines there are one-man operations producing only a few
kilograms of cassiterite concentrates per year (Reed and Curry 1978). Tin
concentrates (Cassiterite) were sold for almost R7 700 per ton and the metal
for about R10 000 per ton during 1977. (United Nations, 1977). At present
the price of the metal is about R13 500 per ton and that of the concentrates
should be correspondingly higher than the price of 1977. Deposits of
cassiterite might be present in the alluvial material of the rivers draining
areas of the Northern Transvaal, where there are outcrops of granitic rocks.
Furthermore, with the high price of tin, occurences of low grade ore might
be examined. A description of the known mineralized areas are given by
Crocker et al {(1976) but it is probable that other occurences may be
discovered in the future.

Gold

In the early days of gold mining in South Africa the recovery of 1 ounce (32
grams) of gold per week was considered to be the limit of profitable
extraction by the individual miner and with the current price of gold small
occurrences might be exploited profitably. It is also likely that more
undiscovered deposits may be present in the Northern Transvaal.

Platinum

The recovery of platinum from the Bushveld Igneous Complex is beyond
the scope of this lecture. It is recognized that alluvial platinum deposits
might be present in the sediments of the streams draining the platinum-
bearing areas. (Cousins, 1976, Dames and Moore International, 1978). A
sedimentilogical study of the drainage systems might indicate target areas
for platinum placer deposits.

Pegmatites

Pegmatites are exceptionally coarse grained rock presumable formed by
permeating warm to hot fluids carrying elements not normally found in
hydrothermal fluids. Pegmatites are usually elongated bodies and
commonly occur in the granitic terrains. Pegmatites occur in the
Pietersburg district and other areas in the Northern Transvaal. Some
pegmatites carry ores of rare elements such as Lithium, Beryillium,
Tantalum, and Tin. Pegmatites are normally mined by small concerns as
ore minerals occur erratically and are often hand sorted.

Aluminium
Aluminium is the third most common element in the crust of the earth.
Economic extraction of the metal Aluminium is restricted to the type of ore
called Bauxite. There are no known economic deposits of Bauxite in South
Africa, and the country has to rely on importing the ore for its supply of
aluminium.

Bauxites are formed at surface in areas with a hot humid climate. The rock
types on which these deposits form are of less importance than the climatic
conditions, and it has been found that bauxites form under topical
conditions within the latitudes 30 degrees north and south as the
approximate limits. A possibility exists therefore that the bauxite might
have developed in the Northern Transvaal, but development has probably
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been impeded by the harsh climatic conditions of South Africa. The mist
beld of the Transvaal, is, however, a target area.

There are other types of mineral deposits that offer possibilities such as the
mining of limestone and dolomite for agricultural use, asbestos, uranium,
flourspar, and many others.

CONCLUSION

Itis impossible to give a full account of the mineral potential of the Northern
Transvaal. | trust that | have succeeded in conveying the idea that the
Northern Transvaal has possibilities for both the small operator and the
large company. It is probable that most surface deposits have been located,
but with the application of refined methods undiscovered surface deposits
migh still be found. However, the greatest potential is probably in deep
seated ore bodies and in the mining of lower grades of ore.

With this, Mr Chancellor, | have the honour to accept the chair of Geology at
the University of the North.
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A.P. du Toit

F.J. Engelbrecht
L.B. Odendaal
A.P. du Toit
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A.N.J. Herholdt

P.S. Hattingh

Sentripetale en sentrifugale kragte as faktorein
stedelike ontwikkeling.
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Kleinhandelsake binne die Bantoekommis-
saris distrikte Pietersburg en Bochum.
1964 (60c)

Some morpho-phonological changes incident
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observed in Northern Sotho.

1964 (30c)

A brief survey of the mites associated with
Anthropoda, with special reference to the
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1965 (46c)

Die junktuurverskynselasfoneem ('n bydrae tot
die identifisering van die foneme in Noord-
Sotho).
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Die sielkundige beskouings van B.F. Skinner
met besondere verwysing na sy werk op die ge-
bied van die leersielkunde.
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'n Historiese oorsig van die Phalaborwa van die
Laeveld.
1967 (20c)

The phenomenology of the human body.
1968 (30c)

Prinsipes van die radiodrama.

1968 {40c)

Die betekenis van magié as kultuurverskynsel.
1968 (20c)

The definition of social group work: A
comment.

1970 {20c¢)

Noord-Afrika in die moderne internasionale
politiek.

1971 (40c)

Water supply in Bantu homelands.
1971 (20c)
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J.G. Pretorius

T. Hecht
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Some philosophical reflections on the concept
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Qutdoor recreation in Pietersburg.
1972 (30c)

Tyd en neurose by die Bantoe.
1972 (30c)

The Plant Community below Turfloop dam,
Lebowa.
1977 (30c)

Die meganika van die afneem van eksamens
aan die Universiteit van die Noorde.
1978 (30c)

The Value of Otoliths in Fresh Water Fisheries
Biology and Taxonomy.
1979 (40¢)

On the preparation of gill nets and their
functional handling.
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Klein Nywerhede in Gazankulu en Lebowa.
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Two Sermons of Charles Kingsley.
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12. National Colloguium

13. H. Kloss
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15. Symposium Report

16. Dept. of Psychology and
Industrial Psychology
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Nutrition

1963 (30c)

The economic and administrative development
in Bantu territories.

1966 (50c)

Die oorsprong en evolusie van lewe.

1967 (20c)

Die dood van Agamemnon: Verskillende
dramatiese interpretasies.

1968 (20c)

Music of the Bantu.
1969 (25¢)
Universiteitsdidaktiek.
1969 (50¢)

Die welsynstaatsidee.
1971 (20c)

Die geheelbeeld in waterontwikkeling in
Suid-Afrika.
1971 (20c)

Resente ontwikkeling in die Griekse taalkunde
en teksverklaring.

1974 (20c)
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1974 (20c)
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Wordsworth.
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Man and his environment in the Northern
homelands.
1977 R3.10¢)

The unfolding of Afrikaans in its Germanic,
African and World context.
1977 (20c)

Referate gelewer tydens die konferensie cor die
opleiding van diensdoende staatsamptenare
van tuislandregerings.

1978 (30c)

Health services for developing communities.
1978 (R1.00)

CRESSET: A collection of commemorative
lectures. .
1979 (R1.00)




Reeks/Series C

Intreeredes
Inaugural addresses

No.
1

10.

11.

12

13.

14.

15:

T. Endemann

D.J. Fourie

J. Swanepoel

T.A. van Dyk

H.L. Crause

A.J.B. Wiid

M.J. Louw
W.M. Kgware

M.W. Smuts

S.J. Preller

C. van Heerden

J.G. Garbers

P.A. de Villiers

F.J. Engelbrecht

J.C. Steenekamp

Die gebied en taak van die Bantoetaalkunde.
1960 (30c) (Herdruk 1972)

The value of Physical Science in a modern
community.
1960 (30c)

Enkele gedagtes in verband met die ekono-
miese ontwikkeling van die Bantoegebiede in
Suid-Afrika.

1960 (30c)

Dementia praecox or schizophrenia, and the
diagnosis or differential diagnosis of disease.
1961 (30c)

Enkele tendense in die ontwikkeling van die
sosiologiese teorie,
1961 (30c)

Enkele gedagtes oor die aard en die belangrik-
heid van die Wiskunde vir die Wetenskap.
1961 (30¢)

Die geografiese standpunt.

1961 (30c)
In search of an education system.
1961 (30c)

Man, myth and muse. An examination of some
of the functions of the poetic facuity.
1961 (30c)

Die moderne gemeenskap en die vereistes wat
dit aan die onderwys stel.
1964 (30c)

'n Semantiek op Iin'guistiese grondslag.
1964 (30c)

Op soek na affektiewe ordeningskriteria in die
pedagogiese ondersoek.
1964 (30¢)

Reaksiewyses van heterosikliese N-oksiedes
met asynsuuranhidried en tosiel.chloried.
1966 (51c)

Wetenskapsbeoefening, lewenswéreld en die
logika van begrippe.

1967 (20c)

Enkele bemoeienisse van die Empiriese

Opvoedkunde met die kind.
1969 (25c)

16.

17.
18.

19.
20.

21.

22,

23,

24,

25.

26.
2%
28.

29,

30.
31.
32.

33.

34.
35.

36.

J.L. Boshoff

A.G. le Roux

C.L. Eloff

P.C. Du V. Oliver
A.L. du Preez

R. Ver Loren van Themaat

E.P. Lekhela

D. Crafford

P.J. Heiberg

D.R.J. van Vuuren

M.E.R. Mathivha
H. van der Merwe
H.J. Oosthuizen

A.P. du Toit

P.G. Warnich
W. Bertelsmann
R.S. Summers

P.F. Mohanoe

D. Grové
A. Vermeulen

P.W. du Plessis

The university in Africa.
1971 (20c)

Psigo-sosiale spanningsvelde binne 'n
veelrassige samelewing.

1972 (20c)

Enkele opmerkings ocor oplossings van
differensiaalvergelykings.

1972 (20c)
Kom ons gesels Statistiek.
1972 (30¢)

Die apteker as bestuurder. 'n Opleidingstaak.
1972 (20c)

Die optekening van die inheemse regstelsels
van die Bantoe in Suid-Afrika.

1972 (30c)

Tendencies in the history of Bantu Education.
1972 (30c)

Die beoefening van Kerkgeskiedenis as
Wetenskap in die konteks van Afrika.
1972 (30c)

Mens, Kultuur en Opvoedkunde.
1972 (30c)

Die oorsprong en verwantskappe van die
Suid-Afrikaanse flora.

1973 (30c)

Venda as a Bridge Language.
1975 (30c)

Dogmatiek en Teologiese Etiek.
1975 (50c)

Wat is Toegepaste Wiskunde?
1974 (20c)

Dateringsmoontlikhede van spektrografiese
analise van glaskrale.
1973 (20c)

Beskouinge oor Maatskaplike Werk.
1974  (30c)

The Essence of mens rea.

1974 (40c)
Pharmacy and Health Care.
1975 (30c)

Psycho-cultural considerations in the Learning
of the Black pupil: A Didactical Reflection.
1976 (30c)

Perspektief op Maatskaplike Probleme.
1978 (20c)

Psigologiese Tussehspef en die Pedagogiek.
1978 (20c)

Arbitrasie: Kortpad na Geregtigheid.
1978 (20c)

-



37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

P.C. Mokgokong
P. Bolink
J.T. Benadé

W.M. Kgware

A.J.L. Sinclair

W.J. Els

J.A. van den Heaver

J.S. Malan

C.H. Muller

P.S. Hattingh

J.AT. Wentzel

J.G. Pretorius
R.H. Lombard

J.C. Theron

Meaning in the Context of Culture.
1978 (30c)

Die Opkoms van die Derde Kerk.
1978 (30c)

Vergilius, Die Betrokke Digter.
1978 (30c)

The University in Africa. A Challenge of
Relevance.
1978 (30c)

Vreemdtaalonderrig op Universiteitsvlak - 'n
Konstruktiewe Benadering.

Foreign Language Teaching at University Level
- A Constructive Approach.

1978 (30c)

The Modern Physiologist: Butcher, Baker or
Candlestickmaker? An Interdisciplinary
Approach to Physiology.

1979 (30c)

Regsetnologiese Aspekte van Toordoktery.
1979 (30c)

Kultuurverandering en Ontwikkeling - 'n Votke-
kundige Perspektief.
1979 (30c)

Charles Kingsley: Victorian Preacher with a
Modern Message.
1979 (40c)

Homeland Problems and Solutions - A Geogra-
phic Look at the Realities.
1979 (40c)

'n Onderwysstelsel: Vergestaltende Faktore en
Kriteria vir evaluering.

1979 (30c)
Clio or Athena?
1979 (30c)

Die Opleiding van Aptekers: 'n Toekomsblik.
1979 (40c)

The Mineral Potential of the Northern
Transvaal.

1979 (30c)
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