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S A M E V A T T I N G 

As deel van KERNKOR se navorsingsprogram in die Karoo, het 

hy 'n sedimentologiese ondersoek van die DR-3-afsetting 

uitgevoer wat deur JCI ontdek is. Dit is op die plaas 

Drie Vaderlandsche Rietvalleyen, 40 km noord van 

Laingsburg, in 'n naamlose sandsteensiklus van die 

Abrahamskraal-formasie geleë. 

Die ertsliggaam lê in 'n gebied wat deur 

suidwaarts-hellende monokliene beïnvloed word. 

Laasgenoemde het moontlik gedurende die vorming van die 

Karoo-trog deur verskuurings in die vloergesteentes 

onstaan. Dit is moontlik dat hierdie monokliene die 

plaslike loop van riviere, wat vanaf brongebiede in die 

suid-weste gevloei het, kon verander het. 

Die Sl-sandsteen waarin die uraan voorkom, is waarskynlik 

in ' n gevlegte stroom van die Donjek-tipe afgeset. Die 

vektor-gemiddelde aanvoerrigting van SI is na 07S° en die 

van die bestudeerde opeenvolging as geheel na 062°, maar 

ooswaarts tree daar 'n opvallende verandering in die 

aanvoerrigting in. Op 'n meer streekskaal toon voorlopige 

ondersoeke dat die gevlegte riviersisteem ten minste 5 km 

breed was. 

Uraanmineralisasie op DR-3 is in 'n goedontwikkelde 

ooswesgeoriënteerde kanaal gekonsentreer, met die beste 

erts op die plekke waar kleiner takstrome uit die suide by 

hierdie kanaal aansluit. Dit kan aan plantmaterial 

toegeskryf word wat op die plekke uitsak waar 

stroomsnelhede verminder as gevolg van teenstellende 

strome wat by mekaar aansluit. 
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A B S T R A C T 

As part of its research program in the Karoo, NUCOR 
carried out a sedimentological investigative of the DR-3 
deposit, discovered by JCI It is located on the farm Drie ' 
Vaderlandsche Rietvalleyen, 40 km north of Laingsburg, in 
an unnamed sandstone package of the Abrahamskraal 
Formation. 

The orebody lies in an area affected by southward-dipping 
monoclines, which possibly originated because of basement 
faults during subsidence of the Karoo trough. These 
monoclines may have locally altered the courses of rivers 
flowing from the source areas to the south-west. 

The Sl-sandstone which hosts the uranium was probably 
deposited in a braided river environment of the Donjek 
type. The vector mean azimuth is towards 075° for SI and 
062° for the studied sequence as a whole, but towards the 
east there is a marked change in the palaeocurrent 
direction. On a more regional scale, preliminary 
investigations indicate the braided river system was at 
least 5 km wide. 

Uranium mineralisation on DR-3 is concentrated within a 
major east-west-trending channel, with the best-developed 
ore at the juncitons of this channel with tributaries from 
the south. This is probably due to plant material 
settling out in the areas of reduced current velocities 
where opposing streams meet. 
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1. INTRODUCTION 

The presence of uranium occurrences on the farm Drie 
Vaderlandsche Rietvalleyen, 40 km north of Laingsburg, was 
known since 1975 when Rand Mines (Pty) Ltd held several 
options in the Moordenaarskaroo. Although a small reserve 
was proved by drilling an anomaly immediately to the south 
of present study area, prospecting was terminated in the 
same year and options allowed to lapse. During 1977, an 
airborne radiometric survey was executed over the area by 
the Johannesburg Consolidated Investments Company, which 
disclosed the presence of a number of radioactive 
anomalies. Drilling on the most promising of these (DR-3) 
during 1979 resulted in the discovery of two mineralised 
zones within a well-defined channel. Four satellite 
orebodies have also been discovered in the area. 

The prospect was mapped by the author during May 1981. 

2. STRUCTURE 

Although no specific study was made of the tectonic 
structures in the area, the DR-3 deposit lies closer to 
the Cape Fold Belt than any of the previous deposits 
studied and this aspect therefore merits some attention. 
Folding, well-developed around Laingsburg to the south, 
dies out northward and at DR-3 the average dip is only 
about 5 - 10° towards the north-east. However, steeply 
southward-dipping monoclir.es abound in the vicinity, one 
of which bisects the study area from west to 
east-north-east. These "monoclines" are in fact 
anticlines with gently sloping north limbs and steep south 
limbs. 

The origin of the monoclines is difficult to explain, as 
the northward-directed compression of the Cape folding 
would, in theory at least, have produced northward-dipping 
monoclines. 

http://monoclir.es
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One possibility is that they developed along the northern flank 
of the Karoo trough, the axis of which probably passed just to 
the north of Laingsburg during Lower Beaufort sedimentation. 
Gravity slumping of the sediments towards the area of maximum 
subsidence could have been accentuated perhaps by graben-type 
faulting in the basement, as illustrated schematically in Fig. 

Cape Fold Belt 
! Axis of 
! Karoo trough 
! '. Monoclines 

Basement faults 

Fig. 1. Hypothesis to explain origin of monoclines in the 
Moordenaarskaroo 

Some of these postulated basement faults could have been 
reactivated during later times, extending through the Beaufort 
cover and finding expression in sane of the normal faults 
traversing the area. The latter are particularly common about 
10 km north of DR-3, where they occur in an 8 km wide 
east-west-trending zone. It is possible that this zone 
reflects a former hinge line in the Karoo floor. 

If this process of subsidence, faulting and gravity slumping 
took place during sedimentation of the Beaufort Group, it 
perhaps explains the easterly— trending channels so 
characteristic of this part of the Karoo. Rivers flowing from 
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source areas to the south and west would theoretically 
have been diverted along the troughs of the developing 
synclines south of the major monoclines, as in fact seems 
to be the case with some of the channels in the area. If 
this relationship between structure and sedimentation can 
be p~o v ed» it n a s very important implications with regard 
to exploration for uranium, as major channels could then 
be located by a careful structural analysis of the area. 

3. SEDIMENTOLOGY 

3.1 Stratigraphy and General Geology 

The stratigraphy of the Abrahamskraal Formation in the 
Laingsburg area has not been established fully, and no 
formal nomenclature exists for all its arenaceous 
megacycles. The DR-3 deposit is located a few hundred 
metres above the base of the Beaufort Group (JCI 
geologists, pers. comm.) well below the Poortjie Member, 
but it is uncertain to which megacycle the sandstone 
package should actually be assigned. 

For purposes of mapping, the study area was divided into 
two adjacent subareas (Figs. 2 and 3). This was done not 
only to increase the scale so as not to lose too much 
geological detail, but also for the reason that there is a 
subtle change in the lithology as well as a marked change 
in palaeocurrent trends towards the east. 

The western subarea (Fig. 2) is characterised by thick 
mudstones and^ with the exception of the basal 
Sl-sandstone, also by thin, tabular sand- or siltstones, 
numbered S2 - S9 from the base upward. These sheetlike 
lithosomes are characteristic of a proximal flood-plain 
environment, and in some cases display typical features of 
crevasse splay sediments. Fig. 4 illustrates an upward 
coarsening cycle grading from mudstone to siltstone, 
possibly resulting from the gradual upfilling of a shallow 
playa lake. The siltstone is overlain by a thin mudstone 
layer, which is abruptly followed by a crevasse splay 
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siltstone with typical undulatory upper contact. According to 
Miall (19 77), these undulations may be the remnants of 
erosively-bound longitudinal bars. Worm trails were found on 
the upper surfaces of some of these sandstones. 

Fig. 4. Crevasse splay sediments on DR-3 

Nodular calcareous siltstone layers are locally encountered 
within the mudstone, probably originating as duripan layers in 
the flood basin (Smith, 1981). Towards the east, some of the 
sandstones seem to increase in thickness, while the presence of 
pseudomorphic limonite after pyrite suggests reducing 
environments of deposition or rapid burial. 

3.2 Palaeocurrent Studies 

A palaeocurrent analysis carried out over the DR-3 orebody and 
adjacent areas yielded very interesting results. Out of a 
total of 1164 recorded palaeocurrents, the following 
sedimentary structures were represented (Table I): 

TABLE I. PROPORTIONS OF PALAEOCURRENT STRUCTURES MEASURED ON 
DR-3 PROSPECT 

Sedimentary structure Percentage of measured_,struc_ture_s_ 

Rib-and-furrow structures 72 
Parting lineation 24 
Longitudinal channel bars (small scale) 3 
Trough and tabular cross-bedding 1 
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The longitudinal bars were mostly small, being up to 2 m 
long, 500 mm wide and about 100 mm high. Some of these 
could be described as longitudinal megaripples. 

From west to east the proportion of rib-and-f urrow 
structures increases from 62 k (Subarea 1) to 83 t 
(Subarea 2), while neither large-scale trough nor tabular 
cross-bedding nor channel bars were encountered in the 
eastern subarea. 

Fig. 5 shows the recorded palaeocurrent trends for the 
different sandstones, while Table I lists their 
directional attributes. 

TABLE II PALAEOCURRENT DATA FOR DR-3 SANDSTONES 

Sand- No of No. of Vector Vector Standard Sinuosity 
stone stations readings mean magni= devia= value 

azimuth tude tion 

SI 99 581 075° 32 % 86° 1,51 
S2 14 61 098° 38 % 80° 1,42 
S3 13 58 080° 96 %' 16° 1,51 
S4 14 72 088° 31 % 86° 1,01 
S5 9 37 095° 64 I 54° 1,17 
S6 55 203 335° 43 % 75° 1,36 
S7 35 152 051° 27 % 95° 1,67 
Synoptic 239 1 164 062° 29 % 90° 1,57 

With the exception of S6, which has a north-westerly 
vector mean flow direction, all the sandstones have 
palaeocurrents trending towards north-east or east, within 
the range 051° - 098°. Most of the rose diagrams display 
between two and five peaks, suggesting rather variable 
palaeocurrents, whilst their sinuosity values are also 
relatively high. S7 actually falls within the 
high-sinuosity range (i.e. more than 1,57), while S3 could 
be classified as a straight river deposit according to its 
sinuosity value of 1,01. A Raleigh test on palacocurrcnts 
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in the latter sandstone gives a probability of less than 
-20 10 t u that the observed distribution of palaeocurrents 

is due to chance, while the stations used in recording the 
latter are sufficiently far apart to reflect the true 
tendency of flow. It could be expected, however, that the 
sinuosity values of all sandstones will increase 
substantially with a greater number of readings over a 
larger area, so that the calculated sinuosity values in 
fact represent minimum figures. 

The synoptic rose diagram is markedly bipolar in an 
east-west direction, and its sinuosity value of just more 
than 1,57 places the sequence as a whole within the 
high-sinuosity range. 

Considering the two subareas separately (Fig. 6), two very 
different trends emerge. The western subarca is 
characterised by an almost straigh east-flowing system 
with a sinuosity value of 1,1, while the eastern subarea 
has a much more varied palaeocurrent flow around a vector 
mean of 326°. The sinuosity value in this case is 1,37. 

To determine whether this rather abrupt change in 
palaeocurrent flow is due only to the large outcrop area 
of S6 east of the Buffels River, the mean palaeocurrent 
trends for specific localities were plotted (Fig. 7). 
From this it is quite clear that westerly, north- and 
north-westerly flowing currents were prevalent in almost 
all the sandstones in the east. Fig. 8, derived from 
Fig. 7, shows the various flow systems that can be 
identified. There seems to be a well-developed, due 
east-flowing system in the west, which is apparently 
diverted to the north-cast by another system entering the 
eastern subarea from the south-south-east. Westerly 
flowing palaeocurrents entering this subarea from the east 
seem to lose their momentum westward, although traces of 
this system are still present, in the west. These are 
joined by currents entering from the north in the central 
part of the area. 
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Whilst north-south-orientated flow components can still be 
ascribed to crevasse splay currents flowing at right 
angles to the main channels, the bipolar, east- and 
west-trending systems cannot be explained in this way. 
The solution to this problem has to be sought by 
additional sedimentological studies including facies and t 
the three-dimensional shapes of lithosomes. In this 
study, most of the attention has been focussed on the 
mineralised Sl-sandstone. 

3.3 Vertical Sections and Grain Size Analysis 

Sedimentary facies and structures within the Sl-sandstone 
were studied in cliff sections along the Buffels River and 
its tributaries. Due to the inaccessibility of most of 
these cliffs without ropes, a limited number of vertical 
sections could be measured, and statistical data should 
therefore be treated with caution. 

Fig. 9 illustrates a cliff section along one of the 
tributaries entering the Buffels River from the west. Two 
important features are shown here. The lateral accretion 
surfaces dipping towards the left (west)'can be considered 
typical of point bar deposition. However, instead of the 
westward-dipping epsilon cross-bedding which one could 
expect in point bars, the low-angle cross-bedding which 
builds many of the accretion units has eastward dips. 
Although some of these are probably very shallow trough 
cross-beds seen in cross section (one side of the trough 
having been removed by erosion), most of the cosets are 
clearly not troughs. Their "upcurrent" dips suggest that 
they could have formed in antidunes (Reineck and Singh, 
1975), which would indicate upper— flow conditions of 
deposition in this locality. 

A study of additional cliff faces, representing 71,13 m of 
measured sections, gives the following proportions of 
sedimentary structures in the Sl-sandstone (Table III): 



"0 
n 

M 
I 

M 

f ; f f 9 Ch'.f sections. Sl-scndstone 



PER-71-14 

TABLE III PROPORTION OF SEDIMENTARY STRUCTURES IN 
SI-SANDSTONE 

Sedimentary Frequency of Cumulative Average 
structure occurrence Percentage thickness thickness 

Six 36 41 29,05 m 0,81 m 
Ss 10 15 10,70 m 1,07 m 
Sr 16 13 9,68 m 0,61 m 
Sh 16 12 8,35 m 0,52 m 
Shx 10 9 6,40 m 0,64 m 
Stx 7 7 4,85 m 0,69 m 
M 3 2 1,50 m 0,50 m 
mC 4 1 0,60 m 0,15 m 

Six = low-angle corss-bedding; Ss = structureless 
(massiv) sandstone; Sr = ripple-laminated sandstone; Sh = 
horizontally bedded sandstone; Shx = tabular cross-bedded 
sandstone; Stx = trough cross-bedded sandstone; M = 
mudstone; Mc - mud-pebble conglomerate. 

These data show that low-angle cross-bedding in fact makes 
up 41 % of the total volume of sediments, exceeding any 
other structure in abundance. If these are indeed 
antidune structures, at least 54 % of the total volum of 
facies are representative of upper flow-regime conditions, 
including horizontal bedding and channel-laq 
conglomerate. Ss (structureless sandstone) can be 
deposited either in upper or lower flow regimes. 

In an attempt to determine whether low-angle cross-bedding 
occurs, as it should if it formed in antidunes near the 
base of sedimentary mesocycles, a Markov analysis was 
conducted on the few available sections (Table IV). 
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TABLE IV MARKOV ANALYSIS OF SEDIMENTARY STRUCTURES AND 
LITHOLOGIES IN SI-SANDSTONE 

mC Ss Sh Six Stx Shx Sr M 

mC 
0 

0,00 
0,08 
-0,08 

0 
0,00 
0,28 
-0,28 

0 
0,00 
0,28 
-0,28 

1 
0,50 
0,13 

+0,37 

0 
0,00 
0,05 
-0,05 

0 
0,00 
0,18 
-0,18 

1 
0,50 
0,05 

+0_,_4J> 

Ss 
0 

0,00 
0,00 
0,00 

1 
0,50 
0,28 
+0,22 

1 
0,50 
0,28 
+0,22 

0 
0,00 
0,13 
-0,13 

0 
0,00 
0,05 
-0,05 

0 
0,00 
0,18 
-0,18 

0 
0,00 
0,05 
-0,05 

Sh 
0 

0,00 
0,00 
0,00 

0 
0,00 
0,09 
-0,09 

6 
0,67 
0,34 
+ 0,33 

1 
0,11 
0,16 
-0,05 

1 
0,11 
0,06 

+ 0,05 

1 
0,11 
0,22 
-0,11 

0 
0,00 
0,06 
-0,06 

Six 
0 

0,00 
0,00 
0,00 

2 
0,13 
0,12 
+ 0,01 

8 
0,50 
0,44 
+0,06 

1 
0,06 
0,20 
-0,14 

1 
0,06 
0,08 

-0,02 

4 
0,25 
0,28 
-0,03 

0 
0,00 
0,08 
-0,08 

Stx 
0 

0,00 
0,00 
0,00 

0 
0,00 
0,08 
-0,08 

0 
0,00 
0,28 
-0,28 

2 
1,00 
0,28 
+0,72 

0 
0,05 
0,05 
-0,05 

0 
0,00 
0,18 
-0,18 

0 
0,00 
0,05 
-0,05 

Shx 
0 

0,00 
0,00 
0,00 

0 
0,00 
0,08 
-0,08 

0 
0,00 
0,29 
-0,29 

0 
0,00 
0,29 
-0,29 

1 
0,33 
0,13 
+0,20 

2 
0,67 
0,18 
+0,49 

0 
0,00 
0,05 
-0,05 

Sr 
0 

0,00 
0,00 
0,00 

1 
0,14 
0,09 
+ 0,05 

2 
0,29 
0,32 
-0,03 

2 
0,29 
0,32 
-0,03 

1 
0,14 
0,15 
-0,01 

O 
0,00 
0,06 
-0,06 

1 
0,14 
0.06 
+0,08 

M 
0 

0.00 
o;oo 
0,00 

0 
0,00 
0,07 
-0,07 

0 
0,00 
0,27 
-0,27 

0 
0,00 
0,27 
-0,27 

0 
0,00 
0,J2 
-0,12 

0 
0,00 
0,05 
-0,05 

0 
0,00 
0,17 
-0,17 

0 

Column 
Total 0 3 11 11 5 2 7 2 
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Although there are positive values in the difference matrix, a 
chi-square test reveals that the chances of the observed 
transitions being due to non-random processes is just more than 
50 %, which ir. statistically rather unsatisfactory. 
Nevertheless, a tree-diagram based on the difference matrix in 
Table IV is given below as it seems to represent a fairly 
normal upward-fining sequence. 

•M 

Sr 

rShx«-

l— mC 

Sh 

Six- >Ss< 

-Stx 

Stx and Six both appear near the base of the sequence below Sh, 
suggesting relatively high-energy regimes during their 
deposition. 

To pursue this still further, a grain- size analysis of 
sedimentary structures was carried out by means of a hand lens 
and a grain-size card (Table V). A weight number attached to 
each Wcntworth grain-size class interval was used to determine 
the relative grain sizes of the sedimentary structures with 
respect to each other, increasing values of SW.n.x i indicating 
a decrease in grain size. 
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TABLE V. GRAIN-SIZE DISTRIBUTION OF SEDIMENTARY STRUCTURES IN 
SI-SANDSTONE 

Class interval mm f ff v vv LW.n. x % 
Weight number 7 8 9 10 11 

(2-1,S0)(2,5-20)(3-2,50)(3,5-30)(4-3,50) 

Six 8,3 33,8 50,0 7,9 857,5 
Stx 13,7 14,1 72,2 858,5 
Sh 30,4 69,6 869,6 
Ss 39,9 40,1 20,0 880,1 
Shx 19,8 70,1 10,1 890,3 
Sr 25,0 56,2 12,7 6,1 899,9 

Average 3,7 27,1 59,7 8,5 1,0. 876,0 

Arranged in order of decreasing grain size, the sequence 
Six -•Stx -> Ss -> Sh -y Shx -»• Sr is similar to the one suggested 
by the Markov analysis, indicating that upward-fining 
mesocycles probably do occur in the SI sandstone. Stx and 
Six again appear at the base of the cycles, which indicate 
their deposition in currents more competent than those 
responsible for forming Shx and Sr. A Markov analysis on 
grain sizes was not attempted due to the paucity of data, 
but 10 out of a total of 13 grain size transitions 
observed within the mcsocycles are upward-fining. In 
conclusion, therefore, it would seem as if upward-fining 
cycles are present in the Sl-sandstone, but are not 
sufficiently well developed to indicate deposition 
exclusively by point bars. The proportion of upper and 
lower flow-regime sedimentary facies also suggests a 
marginal environment between low- and high-sinuosity river 
deposition, as is borne out by sinuosity values obtained 
from the palaeocurrent study. 
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3.4 Borehole Analysis 

A vast number of percussion boreholes have been drilled by 
JCI in pursuit of additional orebodies in the vicinity of 
DR-3, and the present report takes into consideration only 
a small portion of the information available for study. 
It can be expected, therefore, that a rather incomplete 
picture of the regional sedimentary environment may emerge 
from this effort, although the methods used here can 
easily be extended to incorporate the surrounding areas. 
This could produce very interesting results indeed, as few 
other areas in the Karoo have been drilled so extensively. 

The DR-3 orebody has been drilled out by holes centred 
25 - 50 m apart in the western subarea and fence-lines 200 
m apart east of the Buffels River. Of these, holes 100 m 
apart and staggered along the grid lines, were selected 
for study (Fig. 10). To facilitate comparison between the 
subareas, Figs. 2 and 3 are incorporated in single maps, 
at half the scale, in nil the following figures. To 
orientate the reader with respect to Figs. 2 and 3, Fig. 
11 shows the topography derived from the collar elevations 
of the selected boreholes, the Buffels River, tracks, and 
the trace of the monocline bisecting the study area. 

A large number of geological cross sections have been 
compiled by JCI geologists, mostly running north-south. 
From these an east-west cross section was prepared by the 
author (Fig. 12), although the interpretation of 
inter-sandstone correlations is not necessarily the same. 
The Sl-sandstone is clearly a thick, laterally persistent 
lithosome, and in regional section lines can, in fact, be 
traced over a width and length of at least 7 km. This 
immediately suggests that a high-sinuosity river 
depositional environment is unlikely. 

In Fig. 12, the Sl-sandstone has a markedly erosive base, 
exaggerated by the vertical scale and monocline, while the 



200 m 

A 
o o. 

o o 
——o o 

O O O O O O O.C 
o 0 0 0 0 0 0 O 0 o 

O O O O Q O O O O 
o o o o o o o o o 

o o O O O O Q O O Q O— 

o o 
o 

o o 

O O O O O O Q O O O O O O 
o o o o c o o o o o o o o 

° o o o o o o ° o o o o 
o o o o o o o o o o o 

o o o o o o 

10 000 
Percussion 
borehoie Section line 

9 000 8 500 
i 

0 

o 

o 
8 000 

10 500 

fo ooo • 

Fig. /O Location of percussion boreholes used in study and section line 

' = 5 = 3 r-*-? < -«.-• 

> • , > • « - ? r * - " - * - i -

&\ 

w » 
I 

-J 

Fig. 11 Topography, roads, rivers and monocline on DR-3 prospect 



PER-71-20 

20
0 

c 
> 

M
ud

st
on

e 
ts

to
rs

e 
nd

st
on

e 

E 
3 
« 

3 M
ud

st
on

e 

V) 
L. 

±M//±Á-jj ! 



PER-71-21 

upper surface appears to be highly undulose as well. 
Although there appear to be about two to six 
intraformational mesocycles within SI in this particular 
cross section, most other sections depict two major 
mesocycles separated by mudstone of varying thickness. In 
Fig. 12 the mudstone lenses cap mesocycles that are 
clearly upward-fining, as shown by the distribution of 
sand and silt. (The latter is described as very 
fine-grained sand in the borehole logs.) Minor mudstone 
lenses are also present near the base of SI, indicating 
initial breaks in the sedimentation before the river 
finally established itself within this part of the flood 
plain. 

Another feature exhibited in Fig. 12 is the fact that 
siltstones overlying SI become markedly thicker and 
sandier east of the Buffels River, confirming field 
observations. The Sl-sandstone in fact becomes barely 
distinguishable from the underlying and overlying sands 
and silts, which could indicate the presence of a major 
channel zone. It is interesting to note that the facies 
change into a sandier environment in this case more or 
less coincides with the monocline, which could imply that 
the structural history of the area had an influence on 
sedimentation patterns. Naturally, many more examples are 
needed to verify this hypothesis. From Fig. 12 there is 
no indication of proximity to the channel edge, but 
according to JCI geologists the Sl-sandstone becomes more 
silty west of the 9 800 grid line, changing into an 
overbank sequence west of 11 800. 

In the following maps, various methods are used in an 
attempt to reconstruct the palaeoriver system. None of 
these methods are fool-proof, but the parameters used are 
sufficiently independent of each other to yield reliable 
results when they all represent the same basic features. 
For example, the thickest parts of a sandstone are 
normally taken to denote channel areas. However, if the 
sandstone is characterised by a large number of facies 
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changes in the same areas, the latter would ba interpreted 
as bar regions, contradicting the previous 
interpretation. If, however, the thickest parts of the 
lithosomes are also characterised by the smalleb. number 
of facies changes, the probability that these areas 
represent channels is enhanced. A combination, of the 
different maps would therefore yield the most reliable 
interpretation of the palaeoriver system. 

In Fig. 14, the topography of the SI basal contact is 
presented in a structural contour map. This is> of course, 
a reflection of both the original basal topography of SI 
as well as post-depositional tectonic structures, in this 
case the monocline bisecting the area. As the greatest 
tectonic dip seems to be in an east-west direction, the 
effects of tectonic tilt were removed by applying a 
correction factor from west to east. 

This was effected by plotting the average elevation of the 
Sl-base along north-south grid lines against the grid line 
spacing. A line of best fit through the resultant plots 
gives the average elevation due to tectonic tilt (Fig. 
14). Whereas the plots fall close to the average in the 
west, they are widely scattered enst of 8 600, where the 
average elevation in an east-west direction is almost 
horizontal. 

To obtain the "original" elevation contours for the base 
of SI, the average value as read from the graph for each 
north-south line was subtracted from each individual 
station elevation along the same line, yielding cither 
positive or negative figures. In this case, the latter 
are taken to represent channels and the positive values, 
channel bars. In this reconstruction (Fig. 15), there are 
several, channels entering the study area from the south, 
all flowing into a more or less eastward-trending channel 
running down the centre of the map. There is a prominent 
channel departing to the north-east from the main channel, 
while the latter is also curving to the northeast in the 
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eastern subarea. It appears to be joined by another 
channel entering this subarea from the south-south-east. 

Fig. 16, an isolith map of SI, shows similar features. 
The channels entering from the south all connect up with 
the main east-flowing channel as before, but in this case 
there are at least two channels joining the main one from 
the north-east. In the eastern subarea, the exact 
position of the main channel cannot be defined, but it 
seems to have shifted its position further southward. 

The facies map of Fig. 17, based on the ratio of sand to 
silt and mud, is perhaps the most reliable of the four 
methods. Whereas the darker areas in Figs. 17 and 18 
depicted channels, the stippled areas here are 
representative of the sandier facies which denote channels. 
The east-west main channel has a prominent meander in the 
west, branching off to the north-east as indicated on the 
previous figures. Again, there are four tributaries 
entering from the south, as well as well-marked channel 
either flowing from or to the north-east to join the 
east-west channel in the centre of the area. In the 
eastern subarea, the main channel appears to split up into 
two branches, while the presence of a channel entering 
from the south-south-east is again hinted at. 

The number of facies changes within SI is shown in Fig. 
18, the smallest number indicating channel zones. The 
same basic features are displayed, but in this case the 
central northerly trending channel linking up with the 
main one has changed its course from north-east to almost 
due north, while the southern distributary in the eastern 
subarea is absent. The channel entering from the 
south-south-east is better demarcated, being separated 
from the main channel by a prominent 
north-eastward-tenching channel bar. It links up with the 
main channel in the north-eastern corner of the map. 
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In Fig. 19, the features of all four maps were combined by 
converting all the parameters to standardised values, as 
described in the Matjieskloof report. This brings out 
most features on the other maps more clearly, eliminating 
those that are weakly developed on only one map and 
accentuating features common to all four maps. In this 
case the darkly shaded areas represent the channels. The 
same basic features are displayed. 

In the final reconstruction of Fig. 20, the thalweg lines 
derived from all maps are plotted together, giving a clear 
picture of the palaeoriver system. The east-west-trending 
main channel is a feature common to all five maps, with 
some tributaries entering from the south and others 
departing to the 
north. Relating this to the palaeocurrents recorded in 
the field, there is a fair correspondence, although some 
palaeocurrents suggest a southerly direction of flow in 
the western subarea. This may seem to be contrary to the 
general palaeoflow patterns for this part of the Karoo, 
but can be explained adequately by reference to Fig. 20. 
Currents flowing northeast along the westernmost exit 
channel to the north, may well round the channel bars in 
the north-central parts of the map to re-enter the main 
channel. Palaeocurrents in the eastern subarea can also 
be related to the reconstructed palaeochannel system, the 
channel entering from the south-south-east being 
responsible for the north to north-easterly flow lines, 
and the southern east-west-trending branch explaining the 
westerly flow directions. An easterly palaeocurrent trend 
is still present in the north-eastern corner of the map, 
coinciding with the position of the main channel. 

In conclusion, there can be little doubt that the 
sedimentological environment of the DR-3 orebody is that 
of a braided river. This is shown by the tabular shape of 
the Sl-sandstone, the dominance of low-angle cross-bedding 
and horizontal bedding over lower flow-regime structures, 
and the reconstructed palaeochannel system. The 
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relatively high sinuosity values can be attributed to the 
various tributaries entering the main channel, although 
the sinuosity value for the whole western subarea is only 
1,1. Individual channels can also be sinuous, as shown by 
some of the thalweg lines in Fig. 20. Upward-fining 
cycles, although present, are not sufficiently developed 
to be. statistically common, as revealed by a Markov 
analysis. The fine grain size of the sandstones and the 
relative abundance of overbank mudstone suggest that the 
river developed far from the source area in a distal 
environment, possibly on a vast delta plain. In the 
classification of Miall (1977), the DR-3 (SI) palaeoriver 
would be regarded as a Donjek-type braided river, 
characterised by cyclic sedimentation. According to 
Williams and Rust (1969), small-scale ripples occur in 
great abundance in the Donjek, a feature which also seems 
to be characteristic of the Sl-sandstone. 

4. URANIUM MINERALISATION 

In plan, the DR-3 orebody has a narrow, elongated shape 
splitting into two branches to the east (Fig. 21). It is 
characterised by high-grade uranium mijneralisation, the 
average grade being 1,24 kg U^Og/t and values up to 
15 kg/UjOg/t being recorded. Three ore-blocks contain 
reserves with grades in excess of 2 kgU-jOg/t. The 
thickness of high-grade mineralisation varies from 0,3 to 
7 metres where ore~pods coalesce, although anomalous zones 
of almost 20 m thick are present. Low-grade 
mineralisation usually persists into the hanging wall for 
several metres (JCI annual report, 1979). 

The mineralisation occurs in two zones separated by about 
6-12 m of barren sandstone (Fig. 22). The upper zone is 
continuous over a distance of more than 1,5 km west of the 
Buffels River, while the lower zone consists of isolated, 
high-grade ore-pods in this area. East of the river, 
however, this zone is more continuous than the upper 
zone. Both anomalous zones normally occur within the 
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upper mesocycle of SI, although the lower cycle may also 
be mineralised. 

The Sl-sandstone is a quartz- and feldspar-rich wacke 
containing minor calcite cement, chlorite, biotite and 
carbon particles. The suite of heavy minerals, such as 
sphene, garnet, zircon and tourmaline, suggests a 
granitoid-metamorphic terrain as the source area of the 
uranium. The most important uranium minerals are 
uraninite and less abundant uranophane and coffinite, 
which occur in the gangue minerals such as silicates and 
calcite. The sulphide content varies between 0 and 3 I by 
volume, the most significant being molybdenum. The latter 
is normally confined to the upper parts of the uranium 
intersections and extends into the hanging wall, where it 
is associated with lox;-grade uranium mineralisation. 
Values range between 300 - 500 ppm. Copper and zinc 
rarely exceed a few hundred ppm (JCI annual report, 1979). 

Sedimentological control over the uranium mineralisation 
seems to be a major factor, as in other areas. Fig. 13 
shows that the uranium mostly occurs at the base of the SI 
upper mesocyele, where it is associated with the scour 
surface separating the two cycles. This is quite normal 
for uranium mineralisation in the Karoo and need not be 
expanded upon here. Coalescence of the Sl-mesocycles can 
be expected to occur along well-established channels, as 
seems to be the case with DR-3. In plan, the uranium is 
distributed along the main east-west-trending channel, 
although the southern anomalous zone transgresses across 
the bar area between the inflowing tributaries. This part 
has a lower overall grade, which can probably be 
attributed to the. lower concentration of plant material in 
these areas. As seems to have been the case with 
Matjieskloof, the confluence regions of major channels 
must be favourable for the accumulation of plant material, 
as most of the uranium is concentrated here. 

East of the Buffels River, channels are poorly defined and 
the uranium is mostly of low grade, with the exception of 
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the ore hole at 8 000/9 850. This hole is probably 
located within the channel entering from the 
south-south-west, the margins of which are poorly defined 
due to the wide spacing of boreholes in this area. 

The distribution of uranium in the vicinity of DR-3 is 
shown in Fig. 23. The DR-3 orebody is clearly part of a 
vast system of anomalies probably defined by 
well-developed channels within the Sl-sandstone. If each 
orebody is taken to reflect the position of a major 
channel, the depositional system must consist of a highly 
complex, sinuous to braided system of channels, such as 
would be expected on a delta plain. In Fig. 23, the 
northern margin of the drainage network is defined by the 
area where more than 20 facies changes occur within SI. 
Interesting enough, this facies boundary is more or less 
parallel to the monoclines traversing the area, supporting 
the view that tectonic structures could have influenced 
palaeocurrent patterns. The southern margin of the 
depositional system could not be defined by the number of 
facies changes, but the Sl-sandstone thins out. in this 
direction, suggesting proximity to the boundary. 

5. SUMMARY AND RECOMMENDATIONS 

The DR-3 orebody is located in the Abrahamskraal Formation 
north of Laingsburg, in an area traversed by 
southward-dipping monoclines. These monoclines might have 
originated during subsidence of the basin, and possibly 
controlled the palaeocurrent flow in the area. The vector 
mean azimuth for the Sl-sandstone and the DR-3 sequence as 
a whole is 075° and 062° respectively. Sinuosity values 
range from 1,01 to 1,67 for individual sandstones and for 
the sequence is 1,57, suggesting straight to highly 
sinuous river courses. In the west, the palaeocurrent 
flow is due east, while the eastern part has more variable 
currents around a north-westerly vector mean. Cliff 
sections show that low-angle cross-bedding, partly 
originating in antidunes, forms the main sedimentary 
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structure, denoting relatively upper flow regimes of 
deposition. Upward-fining cycles, although present, are 
not well developed, suggesting that true point bars were 
rare. Borehole data show that SI is a tabular sand 
occurring over a wide area, which lessens the possibility 
of a high- sinuosity river origin. Four independent 
methods used to reconstruct the palaeoriver system yielded 
very similar results, revealing a braided river system 
centred on a well-developed, eastward-flowing channel. The 
uranium mineralisation is concentrated within the main 
channel, probably because of the accumulation of plant 
material in the confluence zones of tributaries with the 
main channel. 

Although a vast amount of drilling has been done on the 
DR-3 and surrounding deposits, these orebodies clearly 
form part of a huge network of palaeochannels within a 
braided system at least 5 km wide. The chance that DR-3 
is the only orebody of significance in the area is indeed 
slight, and the area must certainly be regarded as one of 
the best discovered to date in the Karoo. To reduce the 
cost of wild-cat drilling along the trend of the braided 
system, several methods can be used to close down on the 
most favourable target areas. It is suggested that the 
methods used in this study be extended to all the 
surrounding orebodies and regional section lines. By his 
means palaeochannels can be extrapolated along their 
trends and drilled out further. One example is the 
ore-hole at 8 000/9 850, which may be part of an orebody 
trending along the sedimentologically postulated 
north-north-westerly flowing channel possibly connecting 
up with the anomalous holes around 9 200/10 200. Many of 
the other orebodies have also not been drilled out 
completely, being open-ended in a number of cases 
(according to the data available to this author). As the 
channel: in the DR-3 area are obviously very narrow, 
seldom exceeding 200 metres, these channels may be missed 
quite easily by boreholes spaced 200 m apart, so that a 
spacing of 50 m would produce better results around known 
anomalous holes. 
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