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PREFACE 

The Atonic Energy Corporation of SA Ltd sponsors research in nuclear 
geology at several South African universities with a view to 
delineating target areas for uranium prospecting by mining 
companies. In order to ensure the efficient co-ordination of this 
research an annual meeting Is held where researchers report on 
their progress during the year. This ensures valuable 
cross-pollination of ideas and an input from industry Is gained as 
to which direction future research should take. The results of the 
researches reported on at these meetings is necessarily not complete 
and the abstracts in this volume should therefore not be regarded as 
conclusive. 

H J BRYNARD 
(Editor) 
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1. INTRODUCTORY REMARKS 

P D TOENS 
MANAGER : GEOLOGY DEPARTMENT 

ATOMIC ENERGY CORPORATION LIMITED 

In welcoming you to our fourth annual symposium, let me remind you 
that this forum is essentially limited to ARC sponsored researchers 
and those responsible for managing and financing this - .earch. We 
also welcome representatives of private industry which, in the long 
term, will hopefully benefit from these deliberations. 

We are also grateful to non sponsored researchers who have so 
willingly joined us today to share their results with us and I 
extend a welcome in particular to Drs Frick, Walraven, Mrs Smits and 
Dr Gleadow of the University of Melbourne, Australia. 

Next year or the year after sees the end of most of the current 
AEC-sponsored research projects and a decision will have to be made 
in the future of some or all of these. To assist us in the decision 
it may be necessary to organise a series of workshops, where each 
research topic is brought under close scrutiny and from which will 
flow recommendations as to what aspects or fields need to be 
researched further. Furthermore in future it may be more cost 
effective to ask various experts to cover their field of expertise 
common to more than one project. For example Prof Schoch could do 
fluid inclusion work, Dr Robb could specialise in fission - track 
micro-mapping and so on. 

In any event we will shortly have to put our minds to compiling a 
series of reports which will reflect the state of the art of the 
various sub-disciplines currently being researched. Our sponsored 
researchers and convenors are therefore reminded that the day of 
reckoning is fast approaching and the time to get your act together 
is now. 

I hope that the next two days will prove fruitful and serve to 
generate the necessary interaction so vital to our common aim which, 
let me remind you, is primarily directed towards locating target 
areas for prospecting for uranium some time in the not too distant 
future. 
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DISCOSSION FORUM FOR RRSKABfMRRS IN NUCLEAR GEOLOGY 
MAIN AUDITORIUM, PELINDABA 

13-14 NOVEMBER 1965 

PROGRAMME 

WEWESDAT 1 3 NOVEMBER 

FORUM CHAIRMAN: H J BRYNARD (AEC) 

P D Toens 
(AEC) 

Welcome and introductory 
reaarks 

SESSION 1: URANIUM IN GRANITES 
CONVENOR AND SESSION CHAIRMAN 
A E SCHOCH (UOFS) 

L J Robb 
M F Ferraz 
(EGRU) 

U d i s t r i b u t i o n i n 
grani te-palaeosol prof i les 
as evident from f iss ion-
track micro-mapping 

* M Meyer 
L J Robb 

* C R Anhaeusser 
(EGRU) 

U and Th contents of 
Archaean Granitoids from 
the Barberton Mountain 
Land, South Africa 

D Twist 
E S Cheney 
(UP) 

Some preliminary models 
for uranium exploration in 
the Bushveld Complex 

MAG Andre o l i 
R J Hart 
(AEC/Schonland) 

In-house research projects 
a t the AEC; h igh l igh ts of 
r e s u l t s 

A R Duncan 
M K Watkeys 
(UCT) 

Uranium and thorluir in 
basal gneisses of 
Bushmanland 

A E Schoch 
J C Theron 
(UOFS) 

Uranium and thorium dis
tribution in the Cape 
Granites 
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* F Walraven 
(GSO) 

* G J Kleeman 

* H L Allsopp 

Disturbance of trace-
element and Isotope systems 
and its bearing on 
•ineralisation in acid 
rocks of the Bushveid 
Complex, South Africa 

H J Brynard 
(AEC) 

Uranium conferences in the 
UK and Europe; report 
back 

SESSION 2: URANIUM MINERALOGY AND GEOCHEMISTRY 
CONVENOR AND SESSION CHAIRMAN: 
D & HALLBAUER (CM) 

* G Salts 
MINTEK 

ilinerals of the thorite-
coffinite series on the 
Witwatersrand 

A J W Gleadow 
(University of 
Melbourne) 

Fission-track analysis in 
energy resource evaluation 

I B Evans 
(BPI) 

Summary of geochronological 
investigations of the 
National Haste Disposal 
Facility, Vaalputs 

M Meyer 
(EGR'J) 

Radioelement distribution 
of U and Th minerals in 
conglomerates from the 
Promise Reefs of the West 
Rand Group 
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THURSDAY 14 NOVEMBER 

SESSION 2: URANIUM MINERALOGY AID GEOCHEMISTRY 
(continued) 

H Levin A Dwyka uranium province 
(AEC) in the north-western Cape 

* C Frick The behaviour of U, Th and 
(GSO) Sn during leaching from a 

coarse-grained porphyritic 
granite in an arid 
environment 

SESSION 3: URANIUM IN SRDIMENTARY DEPOSITS 
CONVENOR AND SESSION 
CHAIRMAN: M E L MINTER (UCT) 

T S McCarthy Wrench faulting in the 
(WITS) Witwatersrand Basin 

M J Duane U-Pb isotope studies of the 
H J WeIke Karoo uranium deposits 
H L Allsopp 
(BPI) 

A 0 Fuller Radiometric survey of the 
(UCT) south-western Cape 

Province; 

SESSION 4: OTHER RESEARCH 

B Corner Recent developments on the 
6 Symons radiometric face- scanner 
(BPI) 

ANNUAL MEETING OF THE COMMITTEE FOR THE 
CO-ORDINATION OF NUCLEAR GEOLOGY IN SOUTH 
AFRICA 

This meeting is primarily aimed at providing a forum for 
AKC-sponsored researchers to table the results of their researches 
and to exchange views. Contributions of persons not sponsored by 
AEC are indicated thus (*). 
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3. ABSTRACTS OF PROCKKDIMGS 

3.1 Uranium in granites. Convenor A E Schoch (UOFS) 

URANIUM DISTRIBUTION IH GRAHITE-PALAEOSOL PROFILES 
AS BVIDBHT FROM FISSION-TRACK MICRO-HAPPING 

L J ROBB and M F F FERRAZ 

Economic Geology Research Unit 
University of the Witwatersrand 

At a number of localities in the southern and southwestern Transvaal a 
palaeosol or palaeoregolith has been detected preserved on the Archaean 
granitoid basement beneath Dominion, Witwatersrand and Transvaal 
sediments. These are regarded as being important, particularly with 
respect to palaeoplacer Au/U mineralisation, as they probably reflect 
the nature of transient weathering processes affecting the source rocks 
prior to their erosion and deposition into the basin. 

The palaeosol is generally < 3 m thick and is represented by a compact 
quartz + sericite rock in which original granitic textures are no longer 
preserved as a result of comminution and diagenesis. The palaeosol 
profile is commonly zoned, revealing an upper, bleached quartz + 
sericite layer overlying a darker quartz f sericite f chlorite zone. 
This rock grades into the underlying granite via a palaeoregolith in 
Which a rock texture and remnant feldspars are still preserved. 

Strong depletions of Na and Ca and slight increases in K characterise 
the palaeosol profiles. Chondrite normalised rare earth element 
patterns are similar in different zones of the profile, although 
absolute abundances vary, with slight LRKE enrichment in the uppermost 
portions. 

Fission-track micro-mapping indicates that uranium occurs principally 



in two nodes; firstly, in resistate phases such as zircon, apatite and 
nonazite, and secondly, associated with pervasive leucoxene - and/or 
rutile-like phases related to the breakdown of sphene, blotite and 
ilaenite. Detailed examination of a continuous granite-palaeosol 
profile reveals that the titanium-rich phases in the palaeosol are 
euriched in uraniua with respect to the phases froa which they were 
derived, suggesting a process of uranium pre-concentration in the 
proto-soil (regolith). This may have been related to original 
groundwater movement in the weathering profile, resulting in the 
redistribution of uraniua and subsequent adsorption onto 
cation-deficient site'» in titanium oxy-hydroxides. It is conceivable 
that the latter represent the detrltal precursors to much of the 
brannerlte found in the Dominion and Witwatersrand placer deposits. 
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URANIUM AND THORIUM CONTENTS OF 
ARCHAEAN GRANITOIDS FROM THE 

BARBERTON MOUNTAIN LAND, SOOTH AFRICA 

M MEYER, L J ROBB and C R ANHAEUSSER 

Economic Geology Research Unit, 
University of the Witwatersrand 

One hundred and eighty-five samples of granitic rocks from the 
Barberton Mountain Land have been analysed for U and Th by 
instrumental epithermal neutron activation analysis. The samples, 
which cover the full range of granitic (sensu lato) compositions, 
vary in age from 3,5 to 2,5 Ga. The granitoids have been subdivided 
into three categories, termed magmatic cycles. Each magmatic cycle 
is considered to have evolved progressively through time by 
reworking of pre-existing crustal material. 

The U and Th contents increase progressively from the first magmatic 
cycle to the third magmatic cycle. The geometric mean U value for 
the entire sample population is 1,8 ppm (range : 0,13 to 19,2 ppm) 
and for Th is 8,8 ppm (range : 0,78 to 47,6 ppm), yielding a mean 
Th/U ratio of 4,8. Correction of the raw data for alpha-decay 
results in significantly different U and Th abundances in the 
granites at their time of emplacement, a consideration which has a 
marked effect on the Th/U ratio (corrected Th/U ratio * 3,5). 

Comparison of U, Th, Zr and Ce contents indicates that the 
mineralogical siting of U and Th may differ from one magma tic cycle 
to the other. Furthermore, there are indications that some granitic 
bodies are relatively enriched in U whereas others appear to have 
suffered U loss. 
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SOME PRELIMINARY MODELS FOR URANIUM EXPLORATION 
IN THE BOSHVELD COMPLEX 

D TWIST 

Inst i tute for Geological Research on the Bushveld Complex 
University of Pretoria 

E S CHENEY 

Department of Geological Sciences, 
University of Washington 

More than 1 000 analyses of U and Th in the siliceous rocks of the 
Bushveld Complex have been compiled on computer at the University of 
Pretoria and are amenable to rapid statistical analysis. From these 
data, it is possible to suggest the primary U contents of the 
various rock types and to build working hypotheses on the processes 
that may be responsible for the distribution of uranium in the 
Bushveld region. It is concluded that the Bushveld granites and the 
Rooiberg felsites, in particular, have high potential as jource 
rocks for undiscovered uranium ores. 

From a synthesis of the chemical data, together with a consideration 
of the known geological environments in the Bushveld region and 
accepted theories on uranium mineralisation elsewhere in the world, 
several exploration models can be defined. For many reasons, not 
all these models deserve the same status in exploration programmes. 
In our view, the principal types of uranium ore deposit that should 
be sought by explorationists in the Bushveld are-

1. caldera-related deposits in the Roolberg felsites; 
2. Roxby Downs-type deposits in the Roolberg felsites; ami 
3. unconformity/vein deposits in the Loskop Formation and 

Wateroerg Group. 
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IM-HOOSE RESEARCH PROJECTS AT THE AEC AMD ÏHE WTS-CSIR SCHONLAMD 

RESEARCH CENTRE FOR NUCLEAR SCIENCES : 

HIGHLIGHTS OF RESULTS 

M A G ANDREOLI* and R J HART + 

* Atomic Energy Corporation of South Africa Ltd 

-I- Wits-CSIR Schonland Research Centre 

VREDEFORT STRUCTURE 

Research has indicated the existence of a pervasive suite of REE, P, 

U, Th, Zn, PGE-enriched charnockitic granulites in the proximity of 

the mid-crust Vredefort Discontinuity. 

Geophysical and geochemical data suggest that this anomalous region 

represents the fossil equivalent of the mineralised low-velocity 

channel intersected by USSR scientists at a depth of 12 km in the 

Kola ultradeep boreuole. 

A paper relating the uranium distribution in the pre-Witwatersrand 

basement to that in the overlying placer horizons was presented at a 

recent IAEA meeting in London. Moreover, this research will receive 

new impetus in 1986 during Dr Hart'o planned visit to a North 

American University. 

NAMAQUALAND-NATAL BELT 

Several targets of economic interest for uranium have been studied 

at various levels of involvement in Namaqualand, near Upington in 

th« north-western Cape Province, and near Eopangeni and around 

Scottburgh in Natal. Penological and REE-U-Th geochemical studies 

were conducted on a suite of mafic-intermediate high-grade 

metamorphic rocks with particular emphasis on those from western 

Namaqualand. 
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The results suggest that U, Th and REE-enriched mantle metasomatic 
fluids penetrated the Naaaqualand-Natal crust ca. 1,1 b.y. ago under 
anorogenic conditions. 

Such fluids were responsible for charnockitisatlon in certain places 
while in others they generated mafic assemblies akin to the MAR1D 
suite (Mica-Amphibole-Rutile-Ilmenite-Diopside) of the upper 
mantle. This theoretical model was presented last July at a 
conference in Brisbane and the relevant paper is now being finalised. 

Because this research in the Namaqualand-Natal Belt encompasses an 
exceptionally large geological province, liaison was established 
with scientists from the mining houses, and the Universities of the 
Wltwatersrand, Cape Town, Western Cape, Stellenbosch and the Orange 
Free State who are all active in the region. 

in summary it is thought that the early Proterozoic charnockitic 
granulites of Vredefort and those of mid-late Proterozoic age in the 
Namaqualand-Natal terrain were formed by the same process. They 
represent the trace left in the mid-crust by transient "KREEP"-type 
(K-REE-P-U-Th) fluids a« may be present in hotspot environments. 

The early Proterozoic event is the possible precursor of the 
Witwatersrand uranium placer mineralisations. The mid-late 
Proterozoic event is tentatively reflected in the uranium 
mineralisations of the Kibaran-Pan African belts and partly of the 
Karoo Basin in southern and central Africa. 
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OBANIUK AND THORIUM IN THE BASAL GNEISSES OF BUSHMANLAND 

A R DUNCAN and N K WATKEYS 

Department of Geochemistry 
University of Cape Town 

A major geological problem in Bushmanland has been the difficulty of 
recognising the basement on which the supracrustal sequence 
comprising the mid-Proterozolc Bushmanland Group was deposited. In 
the study area near Aggeneys, Pella and Pofadder, the Bushmanland 
Group consists of metasediments and metavolcanics of the Aggeneys, 
Horn and Guadom Subgroups which are in contact with three granitoid 
gneiss units known as the Achab Gneiss, the Aroams Gneiss and the 
Pink Gneiss (more formally termed the Hoogoor Suite or Haramoep 
Gneiss). These three gneissic units can broadly be termed the 
"basal gneisses" of Bushmanland as they structurally underlie the 
supracrustal rocks, but they may represent basement to the 
Bushmanland Group, intrusives into it, or be a basal portion of the 
supracrustal succession. 

Pb-Pb and Sm-Nd geochronology (Welke »nd Smith, 1984; Betton, 1984) 
has now established that the Achab Gneiss has an age of 2 020+130 
m.y. and that the amphibolites at the top of the Bushmanland 
succession have an age of 1 598+112 m.y. If we accept these two 
ages, then the Achab Gneiss represents basement to the Aggeneys 
Subgroup. More direct evidence is lacking as a thrust zone 
separates the two units. The Aroams Gneiss is clearly intrusive 
into the Guadom Subgroup but its relationship to various Pink Gneiss 
units is equivocal. rhe Pink Gneiss consists dominantly of 
supracrustal units which are metasediroentary or metavolcanic and may 
represent a basal unit to the Bushmanland Group, together with 
relatively minor Intrusive and "anatectic" units. 

The basal gneisses of Bushmanland have Th contents of 10-80 ppm with 
relatively high Th/U ratios (most are in excess of 4). 
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This indicates that the high-Th province known in the Namaqualand 
gneiss terrain to the west also continues into Bushmanland, although 
it is not known if the gneiss suites in the two areas can be 
directly correlated. 

Uranlua contents in the Aroams Gneiss and most units of the Achab 
Gneiss are below 10 ppm, which is typical of many granitoids. 
However, a leucogranitic phase of the Achab Gneiss and some of the 
supracrustal Pink Gneisses have rather high U contents of up to 
23 ppm. The leucogranitic phase in the Achab gneiss occurs as 
leucosomes which are thought to be high-temperature "sweat-outs" and 
the high U content may thus be analogous to the high U values known 
from certain pegmatites. As the high U contents of some Pink 
Gneisss units are not correlated with high Zr, PJK or Ce 
(relative to other REE) it is unlikely that these units represent 
fossil black sand deposits as suggested by Frick and Wheelock (1983) 
for some I"nk Gneisses of the Kokerberg Formation in Korannaland. 
An alternative protollth for these gneisses is a distal rhyolitlc 
tephra with compositional characteristics similar to the topaz 
rhyolites of the western United States (Christiansen et. al., 1983). 
Topaz rhyolites and these Pink Gneisses share the characteristics of 
high SiO-, Rb, U, Th and relatively low Sr and Zr contents. A 
high fluorine content in the Pink Gneisses is indicated by modal 
fluorite as a common accessory mineral. 
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URANIUM AND THORIUM DISTRIBUTION IN THE CAPE GRANITES 

A E SCHOCH and J C THERON 

Geology Department * 

University of the Orange Free State 

The study of the distribution of radioeleaents in the Cape granites 

encompasses two phases. The first phase involves the highly evolved 

younger plutons of the south-western Cape Province, and was 

essentially completed during 1985. The second phase deals with the 

more complex northern plutons, and was initiated during the past 

year with a radiometric survey of the Khubus (Xuboos) pluton in the 

Klchtersveld. 

During the first phase of study it was found that all plutons of 

Cape granite exhibit a primary distribution pattern of small 

positive and negative anomalies on decametre scale, in which the 

contents of U-Og and ThO„ fluctuate between A and 20 ppm and 

20 and 80 ppm respectively . These radloelements reside principally 

in the trace minerals zircon, uraninite, monazite, xenotime and 

thorite. The occurrences of highly evolved granites which were 

investigated can be divided into two groups, however, those without 

any significant secondary alteration (Contreberg granite, Wolfkloof 

granite, Slippers Bay granite), and those In which small bodies of 

metasomatites such as episyenite are important (Cape Columbine 

granite, Klipberg granite (Hlldebrand Complex)). Although the 

amount of zircon is comparable in both, the zircons of the first 

group are very low in U and Th, in contrast to those of the second 

group. Significant enrichment of radioelements was not detected in 

most of the metasomatites, with the exception of fluoritised 

granite, in which ths values may rise to 50 ppm \J~Q& and 320 ppo 

ThO.. In the metasomatites the radioelements reside not only in 

the trace minerals mentioned above but also In fluorite (purple), 

thorianite, thorogumitite and iron oxides, amongst others. 
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Multi-element modelling with the -1.1 of the available chemical data, 
shows that the granites under scussion are in a broad sense 
chemically similar to the French uraniferous granites (eg. Bo is 
Noirs) and the "collision granites'* of Pearce et «LL. (1984). 
(Figure). The properties of the group of evolved granites in which 
metasomatite8 are lacking (e.g. Contreberg), coincide remarkably 
well with those of the international examples. However, the 
meta8omatically affected plutons (e.g. Klipberg) are relatively 
enriched in Rb, Tn, U, Zr and Y, and depleted in Sr, Ti and Mn. The 
genetic significance of these variations will be assessed when the 
synthesised data from the Paarl pluton and the northern occurrences 
become available in the near future. 

Petrologically the Khubus pluton proves to be more complex than 
previously reported. It is the aim of the study in progress to 
characterise the quantitative aineralogical properties of each major 
rock type in terms of radioelements. The central part of the pluton 
is occupied by various kinds of intrusive syenite, some phases of 
which are more radioactive than the surrounding granite. The 
medium-grained granite has a higher radioelement content than the 
porphyritic granite, chiefly owing to a very high thorium content 
(6 ppm U,0g and 200 ppm Th0_), but a wide range of values has 
been measured in the latter. These variations are ou not only the 
decametre scale, as was recorded for the south-western plutons, but 
also on a kilometre scale. Small metasomatite bodies are present, 
especially in the vicinity of zenolith swarms, where the granite ic 
also rich in hornblende, exhibiting values as high as 20 ppm 
UJ). and 45 ppm ThO.. A more prominent rOle for the trace 
mineral sphene, as a radioelement host, can be predicted. Several 
sites have been selected for detailed investigation during the 
following year. The plutonites are also traversed by many mafic and 
bostonitic dykes. The radioactivity of the dykes varies greatly, 
both in terms of individual occurrences and oo strike. Remarkably 
high values have been recorded for sone dykes, reaching 50 ppm 
U.,0,, and 280 ppm ThO». 
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It is already apparent that the data fro» the northern plutons are 
essential for a comprehensive synthesis of the radiometric 
properties of the Cape granites. The attributes of the intrusive 
syenite, zenolith swams and the dykes are iaportant for the final 
•odelllng of the mobility of the radioeleaents. The accumulated 
research results to date indicate that thorium and uranium in the 
Cape granites are geochemically essentially independent, and that 
the occasional correspondence of enrichment Is merely fortuitous. 
This also raises questions of broad application concerning the 
geological validity of uranium-thorium ratios, at present widely 
accepted as a diagnostic parameter. 

BIBLIOGRAPHY 
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geselekteerde leukograniete van die Kaap-graniet-suite. Unpubl. 
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Theron, J C (1985): The distribution of uranium and thorium in the 
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Free State. Supervisor: A E Schoch. 

Pearce, J A; Harris, N B W and Tindle, A G (1984): Trace element 
discrimination diagrams for the tectonic interpretation of 
granitic rocks. J Petrol 25, 956 - 983. 

Cuney, M and Friedrich, M (1985): Chemical and crystallochemical 
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DISTOUAMCE OF TRACE-ELEMENT AID ISOTOPE SYSTEMS AMD ITS BEARING ON 

MINERALISATION IN ACID ROCKS OF THE BUSHVELD COMPLEX, SOOTH AFRICA 

F HAIitAVEN 

G J KLEEMAN 

Geological Survey of South Africa 

H L ALLSOPP 

Bernard Price Institute for Geophysical Research 

University of the Witwatersrand 

Rb-Sr isotopic and trace element analyses have been made of a 

variety of rock types of the acid phase of the Bushveld Complex, 

South Africa. Both the Isotopic and trace element djr? provide 

strong indications of disturbances that have affected the acid rocks 

at some tine after their initial crystallisation. In the case of 

the Rb-Sr isotopic system this is manifested by a lowering of the 

apparent ages of the rock units studied while still retaining 

isochron behaviour of the data points. That this disturbance cannot 

be attributed to conventional resetting by Isotopic homogenisation 

during a metamorphic event, Is evident from the different apparent 

ages that are obtained for the various rock units studied. The 

model proposed to account for this disturbance involves increased 

groundwater temperature and mobility during a period of mild 
87 

metasomatism. This resulted in the removal of radiogenic Sr 

from the potassium feldspar phase and a consequent lowering of tne 

apparent Rb-Sr age. 

Trace element data obtained for granitic rocks of the acid phase 

show the behaviour of Ba, Rb and Sr in areas of tin mineralisation 

to generally differ from that in non-mineralised areas. In the 

former areas the more fractionated granite varieties exhibit a 
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comparatively greater increase in the concentration of Rb with 
fractionation than similarly fractionated granites in the non-
mineralised areas. Also present within the latter, however, are 
domains of metasomatised granite which are characterised by tin 
concentrations higher than background. These granites have Ba, Rb 
and Sr distribution patterns closely resembling those of the 
fractionated granites in mineralised areas and a correlation between 
the trace element distribution patterns and tin mineralisation in 
these granites appears likely. If so, the recognition of different 
patterns of trace element distribution can be used to select target 
areas for tin mineralisation in the Bushveld Complex. 

The possibility is considered that the disturbances .In both the 
Rb—Sr system and the trace element system are attributable to a 
single event inherent in the formation of the granitic rocks. It is 
suggested that high levels of heat generation by radioactive 
processes caused the prolonged continuance of hydrothermal fluid 
circulation at relatively elevated temperatures for periods of the 
order of 100 to 400 Ma after intrusion. It is also suggested that 
these fluids are to a very large degree dominated geochemically by 
the late-stage vapours and fluids originating from the crystallising 
granite itself. The disturbance of the Rb-Sr systems as well as the 
tira mineralisation and the granite metasomatism could be attributed 
to such fluid movement. 

* Paper published in: High heat production (HHP) granites, 
hydrothermal circulation and ore genesis. Conference 
Proceedings, Institution of Mining and Metallurgy, London, 1985. 
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URANIUM CONFERENCES IN THE UNITED KINGDOM AND EUROPE 

H J BRYNARD 
Atomic Energy Corporation of South Africa Ltd 

Three major conferences involving uranium to a greater or lesser extent, 
took place during September/October in the United Kingdom and Prance. 
The International Atomic Energy Agency Technical Committee Meeting on 
Recognition of Uranium Provinces was held in London from 18-20 Sep
tember. This meeting marked the culmination of the activities of this 
Committee which was disbanded by the IAEA due to the low key of uranium 
exploration in the world. 

The Institution of Mining and Metallurgy hosted a Conference on High Heat 
Producing Granites, Hydrothemal Circulation and Ore Genesis in scenic 
Cornwall, from 22-24 September. This was followed by three one-day field 
trips to view the geology and mineral resources of the Cornubian 
batholith. These included visits to tin tungsten mines and the 
well-known China clay pits. 

The French Society for Mineralogy and Crystallography (SFMC) and the 
Centre for Research on Uranium Geology (CREGU) hosted a conference on 
Concentration Mechanism of Uranium in Geological Environments in Nancy, 
France from 2-5 October. The conference was followed by a five-day field 
trip to the uranium deposits of the north-western Massif Central near 
Limoges. Several field exposures, quarries and underground mines were 
visited. 

This Calk features some of the important aspects presented at the 
conferences and highlights the salient features of mineralisation in the 
Cornubian batholith and the north-west Massif Central. 
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3.2 Uranium Mineralogy and Geochemistry 

Convenor: D .< Hallbauer (CM) 

MINERALS OF THE TH0RITE-COFFINITE SERIES IN THE HITHáTEBSSAND 

6 SHITS 

Mineralogy Division 
Council for Mineral Technology 

Thorite was first described in 1928 (by Berzelius), but coffinite was 
recognised for the first tiae only in 1955 - in the roll-type deposits of 
the Colorado Plateau, USA. In nature, (Th, U) silicates occur in the 
anhydrous and hydrated fora, and have the general formulae of ASM), and 
A(SiO,), (OH), , where A represents uranium or thorium, or both. 
Intermediate species are referred to as thorian cofflnite and 
uranothorite, and the hydrated form of thorite is called thorogummite. 
Coffinite and thorogummite can be identified with certainty by X-ray 
diffraction, but thorite and uranothorite are oetamict. 

In most of the ore-bearing reefs of the Wltwatersrand, thorian coffinites 
and uranothorltes are rare constituents, but they are fairly common in 
the Elsburg Reefs of the West Rand Goldfield, and in the Dominion Reef at 
the base of the Witwatersrand Supergroup. Anhydrous thorian coffinite, 
which has not been reported before in the literature, was identified by 
electron-microprobe analyses as occurring in the Elsburg Reefs. Textural 
relations indicate that it formed directly from uraninites without the 
intermediate precipitation of oxidised hydrated uranyl minerals. 

Electron-microprobe analyses suggest that yttrium and phosphorus (present 
in amounts of up to 5 Z) are essential phases in the coffinite, so that 
the general formula Is (U, Th, Y)(Si, P)0,. Hydrated thorian 
coffinites and uranothoriteJ are relatively common in the Dominion Reef, 
where they replaced uraninites, chiefly along grain boundaries and 
crystal planes. Thorite of detrital origin has also been found in that 
reef. 
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A sample from the Monarch Reef shows recent reaobilisation of 
uranium from circulating solutions, which resulted in the 
precipitation of secondary coffinite and uraninite of colloforn 
habit. These minerals, which probably formed during supergene 
activity close to the water table, differ distinctly in appearance 
from the coffinltes that were directly transformed in situ from 
uraninite. 

Leaching tests on polished sections of both reefs under conditions 
that are commonly applied at uranium plants on the Witwatersrand 
disclosed that, at 60 °C, uranium from coffinite dissolves 
completely within two hours, the dissolution rate being less than 
that of uraninite and uraniferous leucozene, but greater than that 
of brannerite. Angles!te and silica are the residual products. 
Because thorium is less soluble than uranium, the dissolution of 
uranothorite does not proceed to completion. 
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FISSION-TRACK ANALYSIS IN ENERGY RESOURCE EVALUATION 

A J V GL1ADOV 

Department of Geology 

University of Melbourne 
Visiting Research Fellow 

Bernard Price Institute for Geophysical Research 

Fission-track techniques which depend on the spontaneous and induced 
fission of uranium isotopes in natural materials may be applied in 
two different ways to study the origin of energy resources, 
including uranium, petroleum and coal. The first, particle track 
mapping, uses the distribution of etched tracks produced in a track 

235 recording material from thermal neutron-induced fission of U in 
a rock sample. The fission-track 'print' obtained in this way 
gives a simple and powerful means for studying the abundance and 
spatial variation of uranium on a micrometre scale and over a wide 
range of concentration levels. Such techniques can be used in 
exploration and can give important insight into the formation of 
uranium ore deposits. They can also play a significant role in the 
development of suitable refining procedures to extract uranium from 
ores. 

The second and most important application of fission-track dating 
depends on the spontaneous fission record preserved in 
uranium-bearing minerals. This approach depends on the accumulation 
over geological time of chemically etchable fission tracks from 

238 trace quantities of U in minerals such as apatite. In the 
absence of other influences the number of fission tracks in a sample 
will steadily increase with time and an age can be obtained by 
counting the tracks and making an independent measure of the uranium 
concentration. However, fission tracks become unstable at elevated 
temperatures and fade in a predictable way. This track fading, or 
annealing, occurs over a characteristic temperature range in each 
mineral for any given heating time. Annealing leads to a reduction 
in the observed length of the fission tracks during heating, and a 
corresponding reduction In the apparent fission-track age. The 
distribution of track lengths is extremely Important a» It contains 
a record of the thermal history of a rock sample within the track 
annealing zone. 
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For apatite, the most commonly used mineral for fission-track 
analysis, the temperature range for track annealing is approximately 
60 to 130 °C where temperatures are maintained for millions of 
years. A number of economically important mineral deposits, 
including some uranium deposits, are thought to have been formed 
within this temperature range. Also, the apatite annealing zone 
corresponds closely to the temperature interval required for the 
maximum generation of liquid hydrocarbons, the so-called oil window, 
and with the increase of coal rank to produce bituminous coals In 
sedimentary basins. Analysis of the apparent ages and track length 
distributions in detrital apatites associated with such deposits 
provides a powerful new technique for evaluating the evolution of 
these important energy resources. 
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SUMMARY OF GEOCHRONOLOGICAL INVESTIGATIONS 
OF THE NATIONAL RADIOACTIVE 

WASTE DISPOSAL FACILITY, VAALPOTS 

I B EVANS 

Bernard Price Institute for Geophysical Research 
University of the Witwatersrand 

A variety of geochronological data have been obtained for the 
basement rocks underlying the Vaalputs Radioactive Waste Disposal 
Site. This presentation summarises whole rock Rb-Sr and Pb-Pb 
together with Rb-Sr mineral isotopic data which define the early 
cooling and crystallisation history of the basement metamorphlc 
rocks. 

Apatite fission-tr;.ck ages and track length data will be discussed 
which define the time of last cooling below 100 °C. Additional 
inferences concerning the rate of cooling can be drawn from these 
data. 
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RADIOEUMEftT DISTRIBUTION OF U AMD Th MINERALS IN CONGLOMERATES FROM 
THE PROMISE REEFS OF THE WEST RAND GROUP 

M METER 

Economic Geology Research Unit 
University of the Wltwatersrand 

The Promise Reefs comprise a wide zone of small-pebble conglomerates 
interbedded within immature arenltes of the lower Discovery 
Subgroup. About 150 conglomerate and quartzite samples from the 
Promise Reefs were collected from borehole cores drilled in the 
Randfontein and Klerksdorp areas. 

The mean U and Th content of the conglomerate samples is 120 ppm and 
60 ppm respectively. The quartzites contain on average 10 ppm U and 
20 ppm Th. 

Mineralogical investigations show that zircon, monazite, leucoxene, 
uranothorite, brannerite, fly-speck carbon, allanite and uranlnite 
are the principal U and Th minerals present. Uraninite was only 
observed in a few samples where it occurs as small inclusions in 
fly-speck carbon. The most abundant U and Th minerals are zircon, 
monazite and leucoxene. 

Electron-microprobe analyses revealed the presence of uranlferous 
phosphate phases in fly-speck carbon containing up to 31% U0~ and 
1,5% Th0„. The mean U0. and ThO. contents of leucoxene/ 
brannerite are 152 and 0,8% respectively. Uranothorite contains on 
average 7% (XL and 24% THO». The U and Th contents of zircon, 
monazite and allanite are generally below 2% with U/Th ratios less 
than 1. 

A comparison of these results with geochemical and mineralogical 
data of conglomerates from the Moodies Group, Pongola Supergroup, 
Dominion Reef, Uitkyk Formation and the Central Rand Group reveals 



distinctive differences in U-Th mineral parageneses between the 
pre-Central Rand Group sediments and the Central Rand Group, i.e. 
the older conglomerates are characterised by abundant Th minerals, 
whereas in the reefs of the Central Sand Group U minerals dominate. 
This is also corroborated by comparing bulk rock U/Th ratios of the 
different sediments which show a marked increase of U over Th in the 
Central Rand Group. 

It is concluded that the differing abundances of U and Th and U-Th 
minerals are time-related and reflect evolutionary stages of the 
granitic crust from which the detrltal minerals were derived. 
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á DHKA UBAKIUM PWWIHCE IK THE mTHOB-WESTEiJi CAPE 

M LEVIN 

Geology Department 
Atomic Energy Corporation of South Africa Limited 

The goal of the National Hydrogeochemical Project is the sampling of 
ground water from as many boreholes as possible in South Africa. 
The samples are analysed for uranium and other constituents which 
would be of use in locating potential uranium deposits. To date 
about A 000 boreholes had been sampled and analysed. 

Preliminary evaluation of the data has indicated that the highest 
uranium values were obtained from samples collected by the 
Department of Water Affairs during their assessment of the 
ground-water resources of the Kalahari in Gordonia. These values 
confirmed and extended anomalies found during previous 
geohydrological investigations in Gordonia. 

High uranium values were initially ascribed to the high salinity of 
the ground-water, but radiometric borehole logging in western 
Gordonia detected uranium anomalies within the Dwyka Tillite 
Formation. Subsequently, outcrops of the uranlferous Dwyka Tillite 
Formation were discovered at Tsongna Pan. 

Follow-up of ground-water anomalies and radiometric borehole logging 
in the Van Zylsrus and Askhas areas has also indicated radiometric 
uranium anomalies in the Dwyka Tillite Formation, tnereby confirming 
Its wide-spread occurrence. It is concluded that the Dwyka Tillite 
Formation in Gordonia constitutes another uranium province within 
the Karoo Sequence in southern Africa. 
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IHE BEHAVIOUR OF URANIUM, THORIUM AND TIN DURING LEACHING FROM 
A COARSE-GRAINED PORPHYMTIC GRANITE IN AN ARID ENVIRONMENT 

C FRICK 

Geological Survey of South Africa 

During the routine analysis of chip samples from water boreholes it 
was noted that the CeBakken granite south of Kenhardt has high 
uranium and tin contents. Rock samples collected on surface, 
however, revealed low concentrations of both these elements 
indicating that they have been leached from the surface samples. 
The distribution of thorium in the borehole profiles showed that 
while both tin and uranium have been removed above the water table, 
other "immobile'' elements remained unaffected. 

The geological data showed that the leaching took place since the 
start of the Tertiary. Initially, the movement of uranium was 
vertical and it accumulated In pedogenlc calcrete above the 
granite. This vertical leaching was controlled by fluctuations in 
the water table and took place from the Pliocene to the 
Pleistocene. Later, in the Holocene, the pedogenic calcrete was 
removed and deposited as oon-pedogenic calcrete along the rivers. 
These nodular calcrete deposits, which are abundant in Namaqualand, 
are mineralized only along those rivers which drain the DeBakken 
granite, indicating that this granite was the source of the uranium. 

When the water table reached depths of ten metres or more the 
vertical migration of uranium ceased and horizontal leaching caused 
by the movement of ground water became active. Where the water 
table cuts the surface. Tuch as in the pans, uranium deposition due 
to evaporation of groundwater is still active. 

Leaching of uranium from this granite, together with the formation 
of the secondary deposits, is mlneraloglcally controlled, and is 
ascribed to the fact that uranium is not hosted in zircon. Granites 
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suet, as the DeBakken granite, in which the uraniua Is hosted in 
biotitc, monazlte and apatite, cannot be recognised Ny surface 
sampling and hence a lithogeochemical approach, using sub-surface 
sanples, has to be adopted. Calculations showed that approximately 
1 400 t of uranium metal have been leached from this granite since 
the start of the Tertiary and that the maximum reserve of the 
province as a whole is relatively small. 

The distribution of tin is erratic, and although it has been leached 
from the surface samples, it has not been transported for any 
significant distance. Thus the Sn distribution in the profiles does 
not show the same degree of leaching as does uranium. This is 
ascribed to the fact that samples from a percussion drill would 
include both the rock fragments from which Sn has been leached and 
the clay-rich alteration products in which it has been trapped. Tin 
is generally immobile when present as cassiterite, but when enclosed 
in biotite, and when the ground water is enriched in CI and F, it 
leaches readily from the biotite. 
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3.3 Uranium in Sedimentary Deposit8 
Convenor: U E L Minter (UCT) 

WENCH FAULTING IN THE WITWATERSBAND BASIN 

T s MCCARTHY 

Geology Department 
University of the Witwatersrand 

The pre-Transvaal tectonic history of the northern margin of the 
Witwatersrand Basin is re-evaluated xn terms of wrench fault 
tectonics. Three major left-lateral wrench fault systems are 
recognised: the Sugarbush, Rietfontein and Kromdraai systems. 
These are characterized by pull-apart basins (e.g. the Bezuidenhout 
Valley and Kroodraai grabens), narrow slivers of foreign 
stratigraphy (e.g. Langermanskop, Rietfontein block) and marginal, 
convex upward thrusts. Changes in fault orientation result in areas 
of compression passing laterally into areas of extension over short 
distances. Splays terminate individual fault systems. Regions of 
wrench fault overlap are characterized by fold domains (e.g. West 
Rand Syncline, East Rand basin), with folds characteristically 
trending north-west to south-east. Conjugate to the left-lateral 
fault set is a north-north-east trending right-lateral fault set 
(e.g. West Rand and Bank faults). The left lateral strike-slip 
system appears to be of craton-wide scale and probably extends at 
least as far as the Barberton greenstone belt. The left-lateral 
strike-slip system is believed to be related to the rift development 
of the Ventersdorp trough. 

The tectonics occurred prior to a post-Transvaal period of folding 
and thrusting related to the emplacement of the Vredefort dome. The 
latter is responsible for the penetrative regional cleavage and 
bedding parallel faults throughout the area concerned. 

The structural model proposed here suggests that laterally displaced 
portions of gold uranium bearing Central Rand Group strata may occur 
east (e.g. Davel) and west (e.g. Llchtenburg-Koster) of the 
presently known limits of this group. 
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IHPb ISOTOPE STUDIES OF THE KAIOO URANIUM DEPOSITS - GEHETIC 
HODEL FOR THE MINERALISATION AT LAINGSBURG 

M J DUANE, H L ALLSOPP and H J HELKE 

Bernard Price Institute of Geophysical Research 
University of the Witwatersrand 

U-Pb isotope studies on the peneconcordant U deposits of the Karoo 
Basin provide insight into mineralising processes and source area 
ages. The data to date Indicate progressively younger Pb-Pb 
whole-rock ages to the southwest of the basin, the progression 
established being Picksburg (855 a.y.), Beaufort West ( 400 B.y.) 
and Laingsburg (359 m.y.). 

The Pb-Pb data record ages that are such older than the predicted 
stratlgraphic ages for the enclosing sediaents, while the U-Pb data 
are considered to have no time significance. The usual Interpreta
tion of U-Pb data for sandstone-hosted U deposits (Ludvig, Wyoming 
deposits), requires the use of U-Pb lsochrons as the Indicator of 
the age of mineralisation. The strong linearity of the data points 
on Pb-Pb plot6 for the Karoo deposits suggests an alternative 
explanation - that the isochrons obtained record the source area 
ages. The Pb-Pb data for Lalngsburg provide the best constrained 
isochron to date and the result is confirmed by concordia data. A 
aodel is preseoted for the genesis of the U In the sandstones based 
on mlneralogical and these 1sotopic studies. 

Comparison of the genetic aodel for carbonate-hosted U in 
north-western Europe with the Karoo data shows that where hot 
Na-Cl-Ca brines are Involved In the mineralising process the Pb-Pb 
and concordia plots require a different interpretation. In the case 
of the Gortdrum U deposit in Ireland a Pb-Pb isochron and upper 
intercept ages on a concordia plot provide the age of mineralisation. 
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RADIOMETRIC SURVEY OP THE SOUTH-WESTERN CAPE PROVINCE 

A 0 PULLER 

Geology Department 
University of Cape Town 

The programme for 1985 involves two projects. 

1. Investigation of airborne radiometric anomalies 

Approximately 100 anomalies were identified on airborne 
radiometric maps made available by the Geological Survey Office 
at Bellville. The anomalies are located south of latitude 32° 
10'S and west of longitude 19°E. Their co-ordinates were 
transferred to existing geological maps allowing classification 
into 6 categories depending on the bedrock geology with which 
they are related. These are the Kllpheuwel, Peninsula and 
Piekenierskloof Formations, Malmesbury Group, Cape Granites and 
Table Mountain Group, the latter representing anomalies which 
could not be positively identified with a specific stratigraphic 
division on the basis of the map data. 

Time and money constraints made it impossible to consider 
examining all anomalies by ground survey. Many occur in 
extremely mountainous terrain and are hence difficult to reach. 
It was necessary therefore to select a group of anomalies to 
study. Since we have not yet (at X T ) surveyed the Cape 
Granites radlometrically, it was decided to concentrate on those 
anomalies occurring in the Piketberg district and those to the 
north, a total of 36. These occur over units of the Table 
Mountain and Malmesbury Groups. Work is in progress on this 
project and to date about 20 anomalies have been located on the 
ground. None has yielded promising results but a feature common 
Co all is the association ot highest readings with prominent 
iron mineralisation in the form of hematite pigmentation of the 
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strata or irregular aineralised zones. One anoaaly, over the 
Malaesbury Group, is of particular interest as it is associated 
with a low doae-shaped hill, has a circular plan, and the 
occurrence of abundant vein quartz suggests hydrotheraal 
aineralisatlon around a vertical axis. Under the prevailing 
cliuatic conditions there is a strong possibility that 
disequllibriua related to near-surface leaching could be a 
factor in the region. 

2. Laterite 

During previous phases of our radioaetric reconnaissance, 
readings approxiaately 2Ox background were obtained in 
association with lateritic soils on the fara Abbotsdale in the 
Malaesbury area. Further Investigation has revealed clear 
evidence of at least one aajor period of laterisation in the 
south-western Cape. The relative enrichment processes 
associated with lateritisation suggest that we should 
concentrate on finding areas where fades of the Cape Granites, 
constituting already relatively enriched uranium sources, have 
been lateritised. if such areas exist, and they are not buried 
under recent sand cover, they should be aore proaising than 
similar areas over Malmesbury bedrock, such as the occurrences 
on Abbots'* le. This work is in progress. 
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3.4 Other Research 

RECENT DEVELOPMENTS ON THE RADIOMETRIC PACE SCANNER 

B CORNER and G SYMONS 

BERNARD PRICE INSTITUTE FOR GEOPHYSICAL RESEARCH 

University of the Witwatersrand 

A research and developaent prograaae was established In April 1985 
with a view to refining the application of colligated radioaetric 
face-scanner to the ^n situ determination of uraniua grades in 
alnes. This report outlines newly developed calibration techniques, 
and addresses the problems of background radiation and thorium 
contamination. 

A calibration source was constructed at Pelindaba, comprising two 
adjacent rectangular concrete blocks each measuring 1,5 ra by 1 a; 
one block using a concrete alx essentially barren in the three 
radioelements and the other using uraniua ore of minus 20 mm mesh 
size. Calibration is achieved by measuring radiation levels to 
within a 2% statistical error at 10 ma Intervals perpendicularly 
across the interface. The response function of the instrument for a 
particular model thickness interval is established by differen
tiating the observed response with respect to that Interval. 

Recommendations arising from a face-scanner workshop held at 
Pelindaba on 2 August 1985 have led to important improvements In the 
design of the instrument. Removal of the background dial has 
resulted in significant reductions in size and weight. 
Incorporation of automatic gain stabilisation using an americlum 
source has made the Instrument ouch simpler and faster for use by 
mine personnel. 

Mapping of background radiation has shown that its contribution to 
the total radiation is both large and highly variable, and 
corrections will have to be routinely applied. 
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Three aethods of calibration have been investigated, naaely the 
total area, Gaalog and deconvolution aethods. Saapling data froa 
the Western Areas Gold Mine have been coapared to concentrations 
derived froa these aethods using newly established coaputer 
prograaaes. Although alne data are still sparse in the higher 
concentration ranges, correlation coefficients greater than 0,8 have 
been obtained for all aethods. Comparisons of total-area and Gaalog 
grades yield a correlation coefficient of 0,92 although both of 
these aethods yield grades which are uniforaly higher than the XRF 
grades by approxiaately 35Z. This discrepancy is reduced to 
approximately 15X for the deconvolution aethod. 

The research prograaae, although not yet finalised, has shown that 
the face-scanner can be readily calibrated for the quantitative 
deteralnation of uranlua grades in mines. 
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ATOMIC ENERGY CORPORATION OF SOOTH AFRICA LTD 

4. NEWSLETTER 

NUMBER THREE NOVEMBER 1985 

1. INTRODUCTION 

Sponsored and in-house research continued during 1985 and 
co-ordination of this research was well achieved by the Working 
Group for Earth Sciences at the University of the Witwatersrand 
and the Working Group for Uraniua in the Bushveld Coaplex and 
Related Rocks at the University of Pretoria. 

2. SUMMARY OF AEC-SPONSORED RESEARCH AT UNIVERSITIES DURING 1985 

2.1 University of the Witwatersrand 

Researchers: Prof H L Allsopp and Dr M J Duane (BPI) 
Project; lsotopic investigations related to uranium olneralisation 
in the Karoo Sequence 
Progress; 

The most significant finding of the U: Pb isotopic studies carried 
out by the Bernard Price Institute is the apparent geographical 
zoning of uranium mineralisation ages, with the Pb-Pb ages in the 
northern part of the Karoo Basin around Ficksburg much older (800 
a.y.) than those in the southern part around Beaufort West (398 
m.v » and the youngest ages at Lalngsburg (360 m.y.). The U-Pb 
age. for the Laingsburg deposits confirm the previously obtained 

206 238 trend of ages elsewhere in the Karoo: Pb/ U age less than 
2 0 7 P b / 2 3 5 U age much less than 2 0 7Pb/ 2 0 6Pb age. This "normal 
discordance" is explained either by loss of Pb or gain of U; 

235 however, migration of intermediate daughter products of U or 
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the existence of a radiogenic common Pb component are possibilities 
to be considered. 

Researchers; Dr L J Robb (EGRU) 
Project; Fit*sion-track aicro-napping of uraniferous granites and 
Witvatersrand conglomerates 
Progress; The first stage of a project dealing with uranium and 
thorium contents in granites from the Barberton Mountain Land was 
completed. Fission-track micro-mapping of granites surrounding the 
Witwatersrand Basin has confirmed the view that uranium partitions 
into late granite melts and therefore younger magmatic cycles are 
relatively enriched in uranium and thorium. More significant is 
that uranium in the early Archaean Granites occurs in phases other 
than accessory minerals, whereas uranium in younger granites occurs 
only in accessory minerals, which implies the older granites to be a 
more labile source of uranium for the Witwatersrand Basin. 

In a palaoesol overlying the granitic basement uranium occurs in 
resistate minerals and associated with pervasive leucoxene and/or 
rutile phases related to the breakdown of sphene, biotite and 
ilmenite. 

Researcher; Prof T S McCarthy (Wits) 
Project; Tectono-sedimentary and geochemical studies of the 
northern margin of the Witwatersrand Basin 
Progress; 

Studies on the tectonics of the Witwatersrand Basin have shown the 
existence of two phases of deformation, namely wrench tectonics as 
the major control during pre-Transvaal times and structural features 
related to the Vredefort Structure in the post-Transvaal period. 

The structural model developed suggests that laterally displaced 
portions of gold/uranium-bearing Central Rand Group strata nay occur 
east (e.g. Davel) and west (e.g. Lichtenburg-Koster) of the 
presently known limits of this group. 



- 38 -

Researcher; Dr B Corner 
Project: Research on the radiometric face scanner 
Progress; In collaboration with the Bernard Price Institute, a 
calibration pad was designed and built at Pelindaba for the 
calibration of the underground face-scanner. A successful workshop 
was held at Pelindaba to discuss progress and problems related to 
the face-scanner and to outline future research in this regard. 

2̂ .2 University of Pretoria 

Researchers; Prof G von Gruenewaldt and Dr D Twist 
Project: Uranium mineralisation in the Bushveld Complex and related 
rocks 
Progress: Research on Rooiberg felsites has suggested the 
large-scale loss of uranium from these rocks and the finding of a 
suitable sedimentary trap for this lost uranium is the aim of 
further investigations. 

The reports on work undertaken by Prof E S Cheney of the University 
of Washington and Dr P R Simpson of the British Geological Survey on 
uranium in the Bushveld Complex have been received and the 
recommendations of these researchers are being followed up. These 
include the reprocessing of airborne radiometric data which had been 
collected previously by the Geological Survey of South Africa. 

2.3 university of the Orange Free State 

Researchers: Prof A E Schoch and J C Theron 
Project: A comparative study of the U and Th contents of selected 
granites in the western and north western Cape Province 
Progress: 

The work on the Co nt re berg granite in the vicinity of Darling was 
completed and reported on. The general conclusion of the 
investigation is that the Contreberg granite does not constitute the 
same favourable geological environment for uranium mineralisation as 

the previously investigated Klipberg granite. 
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A reconnaissance survey has been initiated to investigate the 
occurrence of uranium in the Khuboos pluton in the Richtersveld, 
which is a granite of the same age as the Darling granites. 

2.4 University of Cape Town 

Researcher; Prof A 0 Fuller (Geology Department) 
Project; Radiometric studies of granites and sedimentary rocks in 
the south-western Cape Province 
Progress; Detailed investigations of some radiometric anomalies at 
the base of the Cape Supergroup and the unconformity of the Cape 
Supergroup with underlying basement rocks has revealed that the 
highest uranium concentrations are associated with widespread 
hematite occurrence. Possible hydrothermal mineralisation has been 
detected in one area. 

Researcher; Prof A R Duncan and M K Watkeys (Department of Geo
chemistry) 
Project; Uranium and thorium in the basal gneisses of Bushmanland 
Progress; Uranium contents of most of the basal gneisses were found 
to be below 10 ppm, which is typical of many granitoids. 

Anomalous uranium detected in some leucogranites and pink gneisses 
of Bushmanland is thought to be derived by fractionation of uranium 
into melts at high metamorphic temperatures. As the high U contents 
of some Pink Gneiss units are not correlated with high Zr, P_0, 
or Ce (relative to other REE) it is unlikely that these units 
represent fossil black sand deposits as suggested by Prick and 
Wheelock (1983) for some Pink Gneisses of the Kokerberg Formation 
in Korannaland. An alternative protolith for these gneisses is a 
distal rhyolitlc tephra with compositional characteristics similar 
to the topaz rhyolites of the western United States. 

3. SUMMARY OF AEC IN-HOUSE RESEARCH 

The results of ln-house research projects have been summarised by 
Andreoll and Levin in the abstracts dealing with those aspects. Due 
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to the resignation of Mr J P le Rouz of the Geology Department, the 
fluae research which was initiated by hia will In future be 
undertaken under contract by the University of Stellenbosch under 
the supervision of Mr le Roux. A Working Group for Fluae Research 
was established under the chairmanship of Prof W E L Minter to 
co-ordinate the input from the universities and the Chamber of Mines 
to this project. 

During 1986 Dr R Kunle of the Massachusetts Institute of Technology 
will visit the University of Cape Town as a research fellow. His 
main Interest will be the study of heavy mineral segregation in the 
flumes at NRIO. 
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