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SAMEVATTING ABSTRACT 

In hierdie verslag beklenvoon die skrywer die 
uraanvoorkomste wat hy in die Pistrikte Kuruman en 
Gordonia ontdek net Hierdie ontdekkings is die resultaat 
van die opvolgingsvmrk van die streeksgeologiese, 
hidrologiese en hidrochemiese studies van die gebied 
waarmee die Afdeting Geologie van die Raad op Atoomkrag 
sedert 1974beskj is. 

n Oppervlakuraanafsetting is op die plaas Rus en Vrede in 
die Distrik Kuruman by die sameloop van 'n paleorivier en 
die Kurumanrivier ontdek. Uraan kom in koolstofhoudende 
diatomeë-aurde voor en essaiëring van oppervlakmonsters 
het tot 308 dpm U3O8 gelewer. Aangesien uraan 00k in 
kalkreet 18 km suid van hierdie afsetting aanwesig is, 
bestaan daar 'n besliste moontlikheid dat betel enisvolle 
oppervlakafsettings onder die bedekking van Kalaharisand 
n hierdie gebied kan voorkom. 

In die Distrik Gordonia is 'n interessante ontdekking op die 
plaas Tsongnapan gedoen waar vier boorgate wat vir water 
geboor is radioaktiewe barde in die Dwyka-tillietformasie 
gekruis het. Hierdie gesteente wat in die noordoostelike 
hoek van die Tsongnapan dagsoom, was 00k radioaktief. 'n 
Boorgatopname ongeveer 35 km 00s van hierdie voorkoms 
het die bestaan van 'n anomaloë sone naby die basis van die 
Owyka aangetoon. In sommige van hierdie boorgate is 
uraananomaliee 00k in die kalkreet en gruis van die 
Kaliha.i-tDrmasie gevind. Dit is dus duidelik dat die Distrik 
Uordonia die potensiaai besit om 'n ekonomies belangrike 
uraanprovinsie te word. 

'n Radiometriese grondopname van een van die panne het 
getoon dat wind en water moontlik die plaaslike 
verspreiding en skeiding van radioaktiewe minerale 
veroorsaak het. 

1. INTRODUCTION 

Investigations to date have proved the existence of several 
uranium anomalies in the groundwater of the Gordonia 
District (Fig. 1). The source of the central and 
southwestern anomalies was traced to granite-gneiss 
suboutcropping over a large area below the Kalahari 
Formation and Kalahari sand. The conclusion arrived at, 
was that the uranium was probably associated with 
migmatitic zones within the granite-gneiss. 

The existence of the northeastern and western anomalies 
was, however, unexplained. In the case of the former, only 
?. small isolated surface anomaly was recorded on the 
aeroradiometric sheet 2621DD, whereas with the latter 
almost all the pan floors yielded aeroradiometric anomalies. 

This report highlights uranium occurrences discovered by 
the author in the Kuruman and Gordonia Districts. These 
discoveries are the result of follow-up work of the regional 
geological, hydrol6gic.1l and hydrochemical studies of the 
area, undertaken by the Geology Division of the Atomic 
Energy Board since 1974. 

A surficial uranium deposit was discovered on the fa-.n Rus 
en Vrede in the Kuruman District, at the junction of a 
palaeo-river with the Kuruman River. Uranium occurs in 
carbonaceous diatomaceous earth, with surface samples 
assaying up to 308 ppm U3O8. As uranium is also present 
in calcrete 18 km south of this deposit, there is a distinct 
possibility that significant surficial deposits may occur 
under the Kalahari sand cover in this area. 

In the Gordonia District an interesting discovery was made 
on the farm Tsongnapan where four boreholes, drilled for 
water, intersected radioactive bands in the Dwyka Tillite 
Formation. These rocks, which outcrop in the northeast 
corner of the Tsongnapan, also proved to be radioactive. 
Some 35 km to the east of this occurrence, borehole 
logging indicated the existence of an anomalous zone near 
the base of the Dwyka. In some of these boreholes uranium 
anomalies were also found in the calcrete and gravel of the 
Kalahari Formation. It is evident, therefore, that the 
Gordonia District has the potential of becoming an 
economically important uranium province. 

A radiometric grou.id survey of one of the pans indicated 
that wind and water anion is possibly responsible for the 
local dispersion and segregation of radioactive minerals. 

Day (1976a) asscribed these low-level anomalies to the 
relative difference in radiometric background between the 
Dwyka Tillite Formation exposed in the pan floors and the 
surrounding Kalahari sand. 

Studies of the pre-Karoo and pre-Kalahari topography 
indicated the presence of palaeo-drainages and depositional 
basins on the Karoo and Kalahari floors in the central 
Gordonia District. The main object of the fieldwork 
conducted during June 1978 was, therefore, to investigate 
the presence of possible uranium occurrences within these 
depositional basins by means of borehole and surface 
radiometric techniques. The Atomic Energy Board's 
Exploranium DISA 400A spectrometer system was used 
for this purpose. 

http://hydrol6gic.1l
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2. LOCATION AND PHYSIOGRAPHY OF THE 
AREA 

Tin- area investigated covers most of the Gordonia District 
and some farms in the adjacent Kuruman District. I t is 
bounded roughly by the 20 ° and 22 ° eastern meridians 
and the Orange and Kuruman Rivers, as indicated in Fig. 2. 

Fossilised sand dunes cover 80 "J of the area and vegetation 
consists of grass and low shrub with occasional trees. 
Flat-floored depressions, called pans, occur among the sand 
dunes-west of 21 ° eastern merdidian and 3long the 2 2 ° 
eastern meridian Apart f rom the perennial Orange River, 
the only other rivers are the dry Kuruman, Molopo, Nossob 
and Aunt) Rivers occurring in the north. These rivers carry 
water only on rare occasions after heavy rains in their 
Gitchmi-nt .irer.s. 

Th» area is sparsely populated w i th a density of not more 
than i.-Pi: person per 10 km2. Good gravel roads l ink the 
outlying areas with the main commercial centre, Upington. 
The secondary and tertiary loose-sand roads are in a poor 
condit ion and necessitate a fourwheel-drive vehicle. 

3. FIELDWORK PERFORMED 

3.1 Radiometric Borenole Logging 

F ' ' tv-uv- ' t in' eholes total l ing ft 710 m were logged and are 
hs'eii 'wqeihei with the intersected lithologies in Table I. 
U'annim jnorrwin» were, however, recorded in twenty one 
!). iri'hol.'s, and the results of the mineralised intersections 
ire summarised in Table I I . All borehole localities are 
shown m Fig. 3. Fach of the anomalous zones were checked 
spectrunvtrically ^nd, except for the boreholes on 
Tsonqnapan (6.3), the anomalous radioactivity was found 
to lie due solely to uranium. Disequilibrium was not 
anticipated for the uraniferous zones intersected below the 
water table jnd the corresponding g'ades reported on here 
a'e therefore expected to be accurate to w i th in 10'';. 
(Comer. 19761. 

3.2 Ground Radiometric Work 

The bi l lowing ground radiometric surveys were carried out 
ovei ihe ar, :js indicated in Fig. 3' 

Id Gro in- , fol low-up of the small aeroradiometric 
anomaly on aeroradiometric sheet 2 6 2 ' D D . 

In) Ground survey of one of the pans having a favourable 
I I Th ratio as indicated by Day (1976a). Klein Aarpan 
was chosen as the most convenient for this purpose. 

(HI) Ground follow up of aeroradiometric aromalies in 
some of the dry overbeds to establish the cause and 
extent of the radioactivity. 

dv! Measurement of the radioactivity of the various rock 
types outcropping in the area, in order to establish the 
radiometric, background levels of the different 
formations. The results are preserted ant) discussed in 
••". • ( . ' • o f , 7 

4. GENERAL GEOLOGY OF THE AREA 

The area of outcrop north of the Orange River was mapped 
by Le Roex (1943,, Du Toi t (1965) and Moen (1977, pers. 
communication), while part of the geology of the 
sand-cjvered region is described in reports by Rogers (1907 
and 1336), Du Toi t (1916), T?ljaard (1943) and Meyer 
(1953). The generalised surface and pre-Karoo geology is 
shown in Fig •%. This map was compiled by Corner and the 
author f rom borehole informat ion as well as f rom an 
aeromagnetic interpretation of the area. 

The geognosy, summarised in Table I I I , consists of a central 
granite ridge flanked by older rocks ot the Wilgenhoutdrift 
and Groblershoop Formations towards the east, and 
younger rocks of the Karoo, Nama and Koras Groups to the 
west. Al l the formations are covered by sediments of the 
Kalahari Formation and a veneer of recent aeolian sand. 

The older Wilgenhoutdrift and Groblershoop Formations 
consist of steeply dipping meta-sediments, the main rock 
types being quartzite, quartz-sericite schist and talc or 
talc-chlorite schist. 

In the southern part of the area rocks belonging to the 
Koras Group outcrop and disappear under sand cover to the 
northwest (Fig. 4). This group consists of six alternating 
sedimentary and volcanic units. The upper and lower 
volr inics consist of quartz porphyry while the central 
volcanic formation comprises basaltic andesite. 

To the southwest, the Nama Group outcrops in the Molopo 
Riverbed at Swartmodder. The horizontally bedded Nama 
sediments consist of quartzite with intercalated red 
micaceous shale. These sediments were correlated by Smit 
(1964) wi th the sediments intersected in the four deep 
boreholes on Potsepan, Eli.ndspan, Kruispad and Drielmg. 

Rocks of the Karoo Supergroup outcrop u e 
southwestern part of the area and in some pans in th • 
sand-covered region. Only the Dwyka Til l i te Formation, 
consisting of a basal t i l l i te overlain by blue or black 
mudstone and shale, was found to be present in the area 
investigated. The t i l l i te outcrops in the south, in 
Kykompan, and is well-developed in the sand-cov red area 
but is absent in the deep boreholes to the west. The 
overlying mudstone and shale or siltstone outcrop in some 
of the pans to the west. An upper ti l l i te zone is developed 
in the arna of subuutcrop bu t is di f f icul t to differentiate 
f rom the basal t i l l i te. 

The contact between the Dwyka Tillite Formation and the 
Kalahari Formation is di f f icul t to recognise as highly 
weathered t i l l i te grades in to yellow, pink and red clays 
which form the base of the Kalahari Formation. These clay 
beds fi l l the pre-Kalahan depressions and the reddish clay 
becomes mere calcareous, grading upwards into massive 
calcrete wi th some silcrete. The development of this 
massive calcrete layer is quite extensive and extends beyond 
the edge of the sand cover. 
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Recent sediments cover tJO % of the area investigated, with 
aeolian red Kalahari sand having the widest distribution and 
river gravels being restricted to the vicinity of present-day 

river channels. In some dune straits layers of nodular and 
powdery calcrete. partially silicified, occur i t very shallow 
depths below the Kalahari sand. 

TABLE i 
BOREHOLES LOGGED DURING PERIOD 

5 JUNE TO 5 JULY 1978 

r 
Farm Nam* Borehole 

Depth 

Uranium 
Anofnaliat 

Encountered 

MCTERAGE LOGGED IN VARIOUS FORMATIONS 

Borehole No. 

L 

Farm Nam* Borehole 
Depth 

Uranium 
Anofnaliat 

Encountered 
Kalahari» 

Rtcwtt 
Karoo 

Supararoup Group 
Granita-
Gnaiu Grobtarehoop 

AN1 Aanhou Wen M- _ 75 82 
AVI Avilion 27 - 6 21 
AV3 Avtlion 420 1 25 200 '95 
AY1 Anesley 10 - 10 
A' '2 Anesley 12,5 12.5 \ 
AY3 Anesley 43,5 - 43,5 1 
U 2 Conradie 115 - 76 39 ! 1 
CE3 Conradie 118 - 97 21 i 1 
CE7 Conradie 210 90 120 
CM1 Camelrest 97 97 
CN1 Colinton 67 - 67 
DH2 Drurmheogh 57 - 50 7 
DM1 (a) Dcstinatum 175 - 50 125 
DM1 (b) Destinatum 50 - 50« 
DM5 Destinatum 188 - 60 128 j 
DM6 Destinatum 214,5 1 75 139,5 
DU1 Diamantpots 15 • - 15 
ED2 Eenzaamheid 170 - 15 155 
EN1 Elamfcpan 175 * 79 96 
GDI Geluksoord 85 _ 75 10 
GR1 Gramond 161 - 161 
GS2 Ghansies 130 - 130 1 
GW1 Groot Witpan 40 _ 40 j 
GW2 Groot Witpan 54 - 5* 
HS1 Hou Koers 207 52 j 155 
HV3 Humansville 10 - 4 6 
HV6 Hurra nsvillc 103 - 30 61 12 
KB1 Kaboom 185 1 35 150 
KK1 KyKy 252 3 60 192 
KK2 Ky Ky 276 1 60 216 
LM2 Loch Broom 90 - 83 7 | 
PN1 Potsepan 294 4 10 234 i 50 
R01 Rondepan 80 - 80 1 | RSI ftui en Vrede 42 - 42 
RZ1 Rendevouz 18 - 18 
SGI Stcenbok tel mboog 153 - 125 28 i 
SOI So by So 87 - 87 ! 
SR1 Sauer 190 _ 124 66 
SRP1 Sonderpan 65 - 65 
SS2 Springputs 48 - 35 1 3 - ; 
SS3 Springputs 113 - 44 6 9 * | 
SS4 Springputs 54 - 45 9 * 
TGI Tsongnapan 53 3 53 
T02 isongnapan 56 2 56 
TG3 Ttongnapan 20 1 20 
TG4 Tsong.iapan 12,5 1 12,5 
TG5 Ttongnapan 10 - 10 
TH1 The Hf ights 124 i 110 14 
Wl Witdraai 13 - 13 
WT1 Witstraat 19C 1 134 56 
WT2 Wititraat 89 - 89 
WT3 Witstraat 84 

5 710 21 
84 

2 657 2 093,5 
WT3 Witstraat 84 

5 710 21 
84 

2 657 2 093,5 272 442,5 245 

•DM1 (b) Overlying younger layers same as DM1 (a), not logged, only 50 m granite-gneiss 
"Penetrated Ecca Group 
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TABLE I I 
THE MOST SIGNIFICANT ANOMALIES 

LISTED ACCORDING TO THE LITHOLOGY IN WHICH THEY OCCUR 

Group or 
Formation 

í 

Lithology 
Borehole 

No. 
Farm Name 

Grade 
kg/t U3O8 

Thickness 
mm 

Depth 
m 

! 
I GRANITE GNEISS GPANiTE-GNEISS DM1 Destinatum 0,031 550 118,5 

DWYKA 
T ILL ITE 
FORMATION 

SHALE AND 
MUDSTONE 

PN1 
PN1 
PN1 
PN1 
TG1 
TG1 
TG1 
TG2 
TG2 
TG3 
TG4 
A V 3 
KK1 
KK2 

Potsepan 
Potsepan 
Potsepan 
Potsepan 
Tsongnapan 
Tsonqnapan 
Tsongn «pan 
Tsongnapan 
Tsongnapan 
Tsongnapan 
Tsongnapan 
Avi l ion 
Ky Ky 
Ky Ky 

0.252 
0,027 
0,025 
0,025 
0,147 
0,154 
0,042 
0,131 
0,077 
0,043 
0,04b 
0,062 
0,030 
0,046 

310 
300 
250 
250 
320 
270 
375 
330 
200 
361 
456 
853 
642 
340 

226 
225 
221 
246 

7,3 
14,5 
21,5 
17 
21,5 
14 

4,4 
194,5 
245 
263.5 

i K A L A H A R I 
FORMATION 

G R A V E L 

t 
EN1 | Elandspan 
KK1 I Ky Ky 
WT1 ; Witstraat 

0,070 
0,095 
0,030 

638 
254 
500 

74 
54 

101.5 

| K A L A H A R I 
1 FORMATION 

1 K h U t N l 

CALCRETE 

CALCRbTE 

KB1 
KK1 

IH1 

Kaboom 
Ky Ky 

1 he Heights 

0,029 
0,038 

0.039" 

388 
285 

29 
27 

| K A L A H A R I 
1 FORMATION 

1 K h U t N l 

CALCRETE 

CALCRbTE 

KB1 
KK1 

IH1 

Kaboom 
Ky Ky 

1 he Heights 

0,029 
0,038 

0.039" 1 430 2,b 

'Intersections above the water table disequilibrium anticipated and hence grades probaDly not 
accurate to wi th in 10 "b 

5. URANIUM OCCURRENCES 

Uranium occurrences can be classified according to the 
formations in which they occur (Table I I ) . Uranium 
occurrences were encountered in the fol lowing formations: 

1 Namaourland Granite-Gneiss 
2. Dvvyka Til l i te Formation 
3. Kalahari Formation 
4 Recent Deposits 

No uranium anomalies were found n Groble'shoop, Koras, 
Nanu or Ecca rocks. 

5.1 Namaqualand Granite Gneiss 

Up to 78 ppm U3O8 has previously been recorded in 
boreholes dril led into the granite-gneiss ridge. In the present 
v.ir 'ey, further logging in this granite gneiss was conducted 
on the farm Destinatum (F.4), where the uranium content 
of the groundwater 15 > 250 ppb U. About 442 m were 
loqqer! in granite gneiss, only one significant uranium 
anomaly being detected in borehole DM5. This occurred at 
a cfipth of 118 m where 31 ppm U3O8 was recorded over 
WO mm. 

5.2 Dwyka Tillite Formation 

5.2.1 Logging results 

Some 2 002,5 m of radiometric logging wa ; conducted in 
twenty-eight boreholes penetrating the Dwyka "Tillite 
Formation. Significant anomalies were found in eight o f the 
boreholes (Table II), all of which are situated in the region 
of highly saline groundwater. Unfortunately very few 
boreholes exist in this area due to the poor quality of the 
groundwater. 

Of the four deep boreholes reported by Smit (1964), only 
two v.'ere partially open, the one at Potsepan PIM1 (C.4) to 
284 m a;id the borehole at Elandspan EN1 (D.3) to 1 75 m. 
In the former, 252 ppm U3O8 over 310 mm was recorded 
at a depth of 226 m, while in the latter an anomalous zone 
was encountered from 164 m to 175 m recording up to 
30 ppm U3O8. 

Three deep wafer boreholes recently completed in the area 
were also logged. In bornhole KK1 (C.4) on the farm 
Ky K/, 30 ppm U3O8 over 640 mm occurred at a depth of 
245 m This borehole 15 5 kin east of PN1 (Fiq. 3). Borehole 
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TABLE I I I 
STRATIGRAPHICAL COLUMN 

1 GROUP j FORMATION MEMBER LITHOLOGY 1 
RECENT Sand, river gravel, pan sediments and calcrete 

j KALAHARI Calcrete, clay anrl gravel 

. . . . . . . . 1 

LATE TO POST-KAROO DOLERiTE INTRUSIONS 

ECCA Sandstone, shale 

DVVYKA 

NAMA 

KALKPUNT 

Shale, mudstone, i i l ts toneand t i l l i te 

SWARTMODDER : Quartzite w i th intercalated micaceous shale 

| Sandstone and conglomerate 

! SVVARTKOP 
i __ i 

j LAMBRFCHTSDRIFTÍ 
KORAS r— ^ = ^ ^ 4 = 

! EZELFONTF.iN i 

! Quartz porphory 

Basaltic andesite, tuff, conglomerate 

Shale, conglomerate grit, reddish shale 

i WELGEVIND 
Í 

Fine grained quartz porphyry 

CHRISTIANA Conglomerate, quartzite shale, sericitic sandstone 

LEERKRANS 
| WILGENHOUTDRfFTh-
! i ZONDERHUIS 

! HELPMEKAAR 
i 

SKERPIOENPUNT 
GROBLERSHOOP 

S U L T A N A O O R D 

Schist and meta lava 

Phyllite and quartzite 

Quartz-sericite schist 

Meta-lava and quartzite 

Quart ' ite 

Schist and meta-lava 

Quartzite wi th amphibolite lenses 

N A M A Q U A L A N O METAMORPHIC COMPLEX 

KK2 IC.4) on the same farm 0,5 km further east of KK1 
registered 46 ppm U3O8 over 340 mm a' a depth n* 
264,5 m. Borehole AV3 (C.4), on the farm Avi l ion to the 
southwest, yielded 62 p p n U3O8 over 850 mm at a depth 
of 194,5 m. 

Anomalies <it depths varying from 194 to 263 m in the 
abovementioned four deep boreholes tnus indicate a /one 
of anomalously high uranium values near the base of the 
Dwyka. The surfacr area covered by the four boreholes 
(indicated on Fig. ?,) amounts to some 100 km2. 

The only boreholes available for logging west of Potsepan 
wert1 shallow bo'i+ioles up to 56 m in depth, dril led for sail 

production in the pans. On Tsongnapan (B.3) four of the 
five boreholes n rsected anomalous layers in the Dwyka 
Ti l l i te Formation. Results of these boreholes are given in 
Table I I I and are discussed in Section 5.2.2 below. 

South of Tsongnapan, shallow boreholes were logged on 
Anesley (B.4), Witpan (A.4), Groot Witpan (C.4), Norokei 
IC.5) and Humans;il le (C.5) with negative lesults (Table I). 
No boreholes exist between Tsongnapan and the Kuruman 
River to the north, or between Tsongnapan and the Molopo 
River to the west. 

Four boreholes intersecting a total of ? 5 7 m of Dwyka 
TiUite wer" logged in the area east of the granite-gneiss 



PER 37 8 

ndge (Fig. 4). The boreholes situated on the farms Conradie 

CE2, CE3 and CE7 (F.3) and Aanhouwen AN1 (F.3) all 

pioved to be barren. 

5.2.2 The Tsongnapan occurrence 

Rocks of the Dwyka Ti l l i te Formation are exposed in the 

northeastern corner of the Tsongnapan (B.3) (Fig. 5 and 

Fig 6). The outcrop cot l ists of horizontally-bedded greyish 

shale interbedded wi th more resistant sHtstone (Fig. 7). 

Near the base of the outcrop, and also outcroppjng in the 

vicinity, are dark-grey to black, highly weathered rocks, 

resembling mudstone •,Fig. 8). One such exposure yielded 

radiometric grades of 140 ppm U3OB a.id K 0 ppflï TliG-,/-

Because these rocks are highly weathered most of the 

uranium h 0s probably been leached out, as a chemical 

analysis showed only 40 ppm U308- In view of this 

discrepancy, disequil ibrium can also be expected in the four 

mineralised boreholes on the pan. No carnotite or other 

secondary uranium minerals wer» observed. A sample of 

this material has been subnrvu.d for mineral identif ication 

and the results are being awaited. 

One kilometre south of the outcrop, the five boreholes 

mentioned above (Section 5 2.1) were logged; the results 

are presented in Fig. 9 and tabled in Table IV. 

TABLE IV 

GRADE AND THICKNESS OF MINERALISED 

BANDS IN THE BOREHOLES 

ON TSONGNAPAN 

Borehole 

No. 

TGI 
TGI 
TGI 
TG2 
TG? 
TG3 
TG4 

Total Depth 

(m) 

53 
53 
53 
56 
56 
20 
12,5 

Depth of 

a.iomaly 

(ml 

7,3 

14,5 

? V K 

16,9 

2! ,5 

14,0 

4,4 

Grade 

kg/t U3O8 

Ti ickness 

(mm) 

0,147 

0,154 

0,042 

0,131 

0.077 

0,043 

0,046 

325 
270 
375 
330 
200 
361 
456 

The U Th ratio varies f rom one anomaly to the other 

although wm? of the anomalies showed very litt le thor ium. 

Two minor anomalies, due to thor ium only, are not 

reported in Table IV or Fig. 9 

It is this variation in Th content which probably causes the 

difference in U Th ratio on the pan floors, as pointed out 

by Day (1976a). 

As none of the boreholes on Tsongnapan have been dri l led 

through the Dwyka-Nama -.ontact, the thickness of the 

Dwyka Tilt te Formation in t l ie Tsonrnapan area is not 

known. However, the anomalous outcrop and the anomalies 

in t h " shallow bjreholes are very significant and possibly 

represent the outcrop area of the anomalous zone near the 

base of the Dwyka Ti l l i te Forma' ion in the Potsepa" region 

35 km to the ea>t. No boreholes exist in the sand-covered 

area between Tsongnapan and the boreholes in the 

Potsepan area; this correlation must therefore be considered 

tentative at this stage. 

5.2.3 Radiometric ground survey of Klein Aarpan 

Klein Aarpan (B 3) was noted by Day (1976a) as one cf the 

more interesting pans in view of its higher U/Th ratio. It 

was decided to conduct a detailed ground survey of the pan 

floor in order to establish the nature and extent of the 

radioactivity. Careful attent ion was paid to spectrometer 

counting statistics in view of the low concentrations 

involved. Althougn the 5 ppm U3O8 contour interval in 

Figs. 10 and 11 is low from an analytical po in t of view, it 

has been shown that at this level an error of t 20 % can bí 

expected from spectrometry results (Corner, personal 

comm) . 

The pan floor consists of Dwyka shales covered by a thin 

crust ( i 100 mm) of f an sediments. Readings were taksn 

wi th an Exploranium DISA 400A spectrometer wi th a 

75 mm hand-held probe. A 0,5 km grid was laid out, 

utilising the farm boundary bisecting ihe pan as a base iine. 

The grid was extended beyond the edge of the pan f loor to 

the southeast in order to study any possible w ind dispersion 

of the radioactivity. 

Dispersion of the total radioactivity, i l lustrated in Fig. 10, 

extends beyond the pan edge to the southeast. The highest 

reading recorded at locali t , X in Fig. 10 yielded 6 ppm 

U3O8 and 22 ppm Th02- When the 100 mm thick f loor 

sediments were dug out, the radiometric values increased to 

8 ppm U3O8 and 30 ppm Th02- The Dwyka shales 

underlying this 100 mm layer of pan sediment showed no 

increase in radioactivity. A t positions Y and Z, 

measurements were taken directly on outcropping Dwyka 

rocks, nothing anomalous was found. The higher 

radioactivity in this area may be due to an obscured 

radioactive layer similar to those in Tsongnapan. 

The uranium content in the pan f loor is very low (Fig. 111 

and the random positions of the anomalies are unexplained. 

The thor ium content (Fig. 12) is about twice as high as the 

uranium and much more evenly distr ibuted over the p<in 

floor. Except for higher values of uranium and thor ium 

coinciding at position X, there is no further correlatiDn 

between values. The U/Th ratio, contoured in Fie. 13, 

shows 3 relative enrichment of uranium in the Síind 

surrounding the pan. It is possible that segregation of 

uranium and thor ium took place by a mechanism involving 

wind action. No conclusion car. be drawn wi thout further 

similar surveys on other pan fhors. However, i t is evident 

f rom the regional studies that the presence of radioactivity 

in the pan floors is due to weathering of outcropping 

Dwyka 'rocks and, to a lesser extent, to the Kalahari 

Formation. 
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5.3 Kalahari Formation and Recant Deposits 

:orty boreholes, totalling 2 657 m, were logged in Kalahari 
and Recent Formations (Table I), only five of which were 
anomalous (Table II). Five of the anomalies occur in the 
area around Potsepan (C.4 and D.3), while another anomaly 
is loc* ted on the farm The Heights (G.2) in the northeast. 
They are discussed separately below. 

Ground follow-up of the small anomaly on the radiometric 
sheet 2621DD was also undertaken and found to be due to 
a uranifcrous diatomaceous earth deposit on the farm Rus 
en Vrede 

5.3.1 T he western anomalies 

In the western half of the area investigated, five anomalies 
occur in the Kalahari Formation (Table V). Only the 
lithology of borehole EN1 on Elandspan (D.3) is known. 
The anomaly in this borehole occurs in gravel at the base of 
rhe Kalahari Formation. Gravel is furthermore reported in 
borehole WT1 (D.3), while the anomaly at 54 m in 
borehole KK1 (C.4), at the base of the Kalahari Formation, 
is also presumed to be in a gravel-filled palaeo-drainage on 
the Kalahari floor. 

TABLE V 
BOREHOLE ANOMALIES IN 

THE KALAHARI FORMATION 

Borehole 
No. 

Depth 
(m) 

Depth of 
anomaly 

(m) 

Grade 
kg/t U 3 0 B ' 

Thickness 
(mm) 

EN1 
KB' 
KK1 
KK1 
WT1 

175 
185 
252 
252 
190 

74 
29 
54 
27 

101,5 

0,070 
0,029 
0,095 
0,038 
0,030 

640 
390 
250 
290 
500 

*No thorium present 

Tne anomalies in KP1 (C.4) at 29 m and at 27 m in KK1 
(C.4) are in the calcrete member of the Kalahari Formation. 
The calcrete member is very consistent and widespread. The 
negative results in PN1 (C.4) and KK2 (C.4) close to KK1 
,C4) are very discouraging, but if the mineralisation in 
KK1 and KB1 is in the same calcrete layer and extends to 
the west, it may prove to be very significant. 

5.3.2 Uraniferous calcrete occurrence on The Heights 

Borehole TH1 (G.2) situated in the southern part of the 
farm The Heights showed a groundwater uranium anomaly 
of 140ppbU. This borehole is the focal point of the 
northeastern anomaly in Fig. 1. The borehote, according to 
the farmer, intersected the following litholoyies: 

0 - 4 m Calcrete I _ „ J . 
A no * i u J I Recent Sediments 
4 - 28 m Kalahari sand t 

29 - 52 m Calcrete and silcrete 1 Kalahari Formation 
52 - 124 mQujjrtzite } Groblershoop Formation 

The borehole was radio<rtetrtcally logged to a depth of 
124 m. A uranium anomaly occurred in the surface calcrete 
layer between 1,5 and 3,0 m The grade is 40 ppm U3O8 
over 1 430 mm. 

A nearby road quarry was also investigated (Fig. 14), and 
an extension of the anomaly was found in the calcrete. 
Profiles 1 to 4 in Fig. 14 show that the mineralised zone is 
net restricted to a certain lithological unit. At two of the 
four localities monitored in the quarry values as high as 106 
and 103 ppm U3O8 were obtained. The positions of these 
anomalies correspond to that of the anomaly in borehole 
TH1 some 50 m away. No carnotite was seen and no 
indication can be given of the extent of the calcrete to the 
south, below the sand 

5.3.3 The Rus en Vrede anomaly 

Day (1976a) mentioned a single radiometric anomaly on 
the aeroradiometric sheet 2621 DD. with minor uranium 
response. The anomaly is situated in an area just south of 
the Kuruman River, near the farm boundary between The 
Heights and Rus en Vrede (G.1). A study of ERTS images 
of the area revealed a palaeo-river joining the Kuruman 
River in this same area. 

A road quarry 500 m from the main road (Fig. 15) was 
investigated. Low-grade uraniferous diatomaceous calcrete 
was found and a profile over the zone of highest 
radioactivity showed the following: 

TABLE VI 
RADIOMETRIC PROFILE IN 

THE ROAD QUARRY ON THE 
FARM RUS EN VREDE 

Depth 
(m) Lithology PPmU308* 

0.0 
0,5 
1,0 
1,5 
2,0 
2,5 

0 - 5 m Hardpar 
0,5 - 1,0 m Loose nodular calcrete 
1,0 - 2,0 m White diatomaceous 

calcrete with freshwater 
shells 

2,0 - 2,5 m Brownish calcareous sand 

41 
28 
55 
83 
34 
5 

*No thorium present 

The background on the hardpan calcrete surrounding the 
quarry is about 10 ppm U3O8, while the dune sand 
contains less than 5 ppm U3O8. 

Approximately 200 m from the quarry on the road leading 
to the farm house, the diatomaceous calcrete contains dark 
carbonaceous material showing an increase in radioactivity. 

At locality A in Fig. 15 a carbon-rich diatomaceous earth 
patch t 1 0C0 m2 in surface area occurs. This diatomaceous 
earth contains very little calcrete and animal burrows 
abound. A sample taken at this exposure assayed 162 ppm 
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U3O3 icnemical). At locahtv B (Fig. 15) some 7 5 0 m 
further south, another exposure of about 1 200 m? occurs. 
Two 1 m deep holes were dnlled by handauger and the 
radiometric findings are as in Table V ! l . Chemical analysis 
0* 3 sample taken at a depth of 600 mm in one of the 
bu-eholes gave a value of 3G8 ppm U3O8. 

7. RADIOMETRIC BACKGROUNDS OF THE 
DIFFERENT ROCK TYPES 

Background values were measured for the different rock 
types outcropping in th j area studied, including some Koras 
Group rocks outcropping north of Upington. The results 
are presented in Table V I I I . 

TABLE V I I 
RADIOMETRIC PROFILE OF HANDAUGER 

BOREHOLES ON THE FARM RUS EN VREDE 

I r 
I Depth 
I (m) 

Lithology 
ppm U3O8* 
BH1 BH2 

0,0 
0,30 

Carbonaceous powder 64 
140 

100 
105 

10G 
105 

70 
39 

0,60 
0,90 

Da>-K loose diatomaceous earth 
with calcrete nodules 

64 
140 

100 
105 

10G 
105 

70 
39 

• JO 
Whitish grey calcareous material 
with diatomaceous earth 

64 
140 

100 
105 

10G 
105 

70 
39 

"No thoi mm present 

The diatoiiaceous earth seems to be a thin layer at this 
exposure, but according to the farmer this material attains a 
thickness ot 2 m in a borehole in the vicinity of the 
outcrops (positions A Si B on Fig. 15). 

The higher radioactivity fades at point D on Fig. 15 because 
o ' a t lun sand l iver covering ihe calcrete. Modular calcrete 
is s!nl present in animal burrows but has low radioactivity. 
Borehole HS1 at the old farm house (across the main road) 
revealed no mineralisation down to 42 m. 

The possible extent of the anomalous diatomaceous earth 
occurrence, as interpreted from aerial photographs, is 
indicated on Fig. 15. This covers a surface area of about 
75 km'-, mostly overlain by a thin sand layer and some 
dunes. 

This area miglit have acted as a trap for the uranium as no 
radioactive enomaly was found in the calcretes along the 
Kuruman River, At this stage it is unknown whether there 
is any relation between this occurrence and the uraniferous 
calcrpte in borehole TH1 eighteen kilometres to the south. 

6. ANOMALIES IN THE MOSSOB RIVEP 

As Day (19/6a) indicated several 3'ioTialies in the Nossob 
Riverbed, their nature and extent weie invest gated. The 
radioactivity was traced to patches of muo in the riverbed 
t id ing twice background or 10 ppTi U3O8 The U/Th ratio 
was found to be as k.w as 0,1. 

Gamma responses in boreholes of the .fifferent formations 
are depicted in Table IX, which was partly compiled from 
work by Corner (1976, pers. communication), and from 
result? obtained during the present investigation. Table IX 
also illustrates the anomalous response of the younger 
formations, namely the Recent calcrete, Kalahari calcrete 
and gravel and the Dwyka Formation. 

TABLE V I M 
BACKGROUND VALUES OF THE 

DIFFERENT ROCK TYPES 
IN THE STUDY AREA 

Group of 
Formation Lithology PP«n U3O8 ppn Th(>2 

Recent Sand 5 0 

Kalahari 

k 5 - 1 0 0 

Dwvka Tillite Shale 2 , 5 - 10 1 0 - 2 5 

Koras 

Sandstone (Kalkpunt) 
Quartz porphyry 
Andesite 
Sandstone (Christiana) 

b 
14 
3 
5 

12 
45 
13 
13 

Mama 
QuarUite 
Micaceous Shale 

3 
6 

16 
?5 

8. CONCLUSIONS 

It is concluded that: 

(i) The central granite-gneiss ridge constitutes a source 
area for the unnium mineralisation occurring in the 
younger formations ;o the west. 

(ii) From ar, economic point of view, the following areas in 
the Dwyka Tillite Formation are of interest: 

(a) The Tsongnapan outcrop area. 

(b) Swartpan to the north where the aeroradiometric 
survey indicated a U/Th ratio of 3. 

(c) Dwyka outcrops not visited during this field trip, 
especially those towards the South West African 
border. 

(11.) Uranium mineralisation in the gravels at the base of the 
Kalahari is sporadic and confined to the 
palaeo-Jrainages. The Kalahari calcrete has a much 
wider distribution and occurs at a relative shallow 
depth, making it a more attractive exploration target. 
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(ivl The radioactivity on the pan floors is a result of the 
erosion of the Dwyka Tillite Formation and. to a lesser 
extent, the Kalahari Formation. Dispersion of the 
radioactivity on the pan floors is due to water and wind 
action. Segregation of the radioactive minerals might 
take place, which tends to deplete the pan floor of 
uranium, thus decreasing the U/Th ratio. 

(v| Indications are that a deposit occurs at a palaeo-river 
junction on the farm Rus en Vrrde. The uranium 
potential of this area may extend beyond the possible 
boundaries of the Rus en Vrede deposit, as proved by 
the uranium anomaly on the neighbouring farm The 
Heights. 

(vi) The radiometric anomalies in the Nossob River are of 
very low order and of no economic significance. 

9. RECOMMENDATIONS 

Consideration should be given to tire following: 

(i) Further surveys similar to the one on Klein Aarpan 
should be carried out to confirm if dispersion of 
radioactive minerals is influenced by wind or water 
action. 

(u) The possibility of economic uranium mineralisation ir 
the Kalahari and Karoo Formations, as indicated by the 
anorrui'-is ir: boreholes in the Potsepan and Tsongnapan 
areas, should be investigated further. 

(mi A more detailed study of the extent ana nature of the 
Rus en Vrede deposit should be made, using the various 
techniques available. 

(iv) Consideration should be given to the possibility of 
conducting a regional hydrological and lydrocnemical 
survey of the region between the Koranna Mountains 
and the Kuiepan area. The rocks of the Groblershoop 
Formation and the Matsap Group outcropping in the 
area have very low radioactive backgrounds. All 
groundwater anomalies in this region will thus be 
highly significant, as this migiit be an indication of 
mineralisation in the Kalahari Formation and more 
specifically the calcrete. 
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SUMMARY OF GAvW.A-1 •'•<" RESPONSES IN BOREHOLES 

GROUP 
SUBGROUf 

FORMATION 

KALAHARI 
FORMATION 

OWYKA 
TILLITE 
FORMATION 

LITHOLOGY 
GAMMA RESPONSES EXPRESSED IN ppm EOUIVAtENT UjOfc 

SAND 
CALCRETE 

CALCRETE 
CLAY & SANDSTONE 
GRAVE,. 

TlLL.'TE 
INTERBEDDEO 
TILLITE &MJPSTQNE 

NAMA 
GROUP 

KORAS GROUP 

QUARTZITE WITH 
INTERCALATED 
SHALES 

ANPESITIC LAVA 
QUARTZ PORPKYRV 
Fe SHALES AND 
CONGLOMERATES 
FeQUARTZITES 
GREYWACKE 

WILGENHOUTDRIFT 
FORMATION 

SCHIST (TALC. 
TREMOLITE& 
CHLORITE) 
SCHIST (AS 
ABOVE WITH 
F« SHALES) 

i GROBLERSHOOP 
< FORMATION 

t'JFF. AMPHIBOLITE 

QUARTZITE & 
QUARTZ SERICITE-SCHIST 

NAMAQUA 
SUITE 

GRANITE 
GNEISS 

MINERAL 
FRACTIONS 

QUARTZ VEINS 
CALCITE VEINS 

Average values 

t Scatte; due to l i thological inhomogeneities and possible mineralisation 

Compiled f rom surveys bv Corner. 1976 (per . comm.) and present investigate, 
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Fig. 3 
Plan showing the locality of boreholes 

logged and areas surveyed radiometrically 
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Fig. 3 
Plan showing the locality of boreholes 

logged and areas surveyed radiometrically wutm 
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Fig. 4 
The surface and pre-Karoo geology of 

part of the Gordonia District 
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fig. 5 
Borehole locality and mineralised 
Dwyka miidstone on Tsongnapan 
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Fig.6 
Outcrop of Dwyka shale in 

the NE corner of Tsongnapan 
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Fig. 10 
Radiometric survey of the dispersion of 

radioactivity on Klein Aarpan 
based on total count rate 
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