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The geochemical data were plotted onto vertical distribution diagrams
to illustrate the major- and trace-element variations. Several other graphical
methods were used to try and detect significant trends and relationships, ”3;' 4
including ternary and binary diaorams. The single most obvious influence on -
the element concentrations was a direct sympathetic relationship with silica,
and increasing silicification was mirrored by a decrease in the other elements.
The Ca0/Mg0 ratio was also calculated and showed that the dolomites have an
almost ideal Ca0/Ma0 ratio for dolomite. However, during silicification,

Ca0 is removed to a qreater degree than Ma0, and the ratio is invariably less
than the theoretical value. The average aeochemistry for the Malmani dolo-
mites has been compared with that calculated for an average dolomite of
various authors.

Finally, since sedimentary carbonate rocks are often the host to “ise-

metal mineralization, an attempt has been made to use all the data in examining
the economic potential of the Mali.ani dolomite.
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The Geology of the
Malmani Dolomite Subgroup
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1.

11, THE GEOLOGY OF THE MALMANI DOLOMITE SUBGROUP

A.  INTRODUCTION

— e - o

Borehole core is ideal for the purpose of lithologic and strati-
graphic analysis of the dolomite since all the material is fresh, and, apart
from minor core-loss, each borehole contains a complete stratigraphic sequence.
At first glance, it is difficult to identify the abundant textures and sedi-
mentary structures present within the dolomite, however, when the core is
wetted, these stand-out quite plair y. In the initial stages of logging and
data collection, as many physical features as possible were recorded, ~clu-
ding colour, dolomite grain-size, chert content, sedimentary structures and
stromatolite morpholoay. After only a short time, several distinctive
lithologies were noted, and 1t was appreciated that the small-scale, detailed
relationships between the dark- and light-coloured dolomite and chert, were
of fundamental importance. It is on the basis of these observations that the
stratigraphic subdivisions have been made.

The Malmani Dolomite Subgroup in the Carletonville area, can be
readily subdivided into seven zones (Figure 9), and in order to be consistent
with the codes of l1ithostratigraphic nomenclature, all the subdivisions are
given informal rank status and called "zones". This term does not require
a geographical qualifier, and, as terminology in this dissertation reflects
litholoaical characteristics, these zones may be applied to problems of
regional stratigraphic correlation,

B. SUMMARY OF THE STRATIGRAPHIC ZONES DEVELOPED WITHIN THE MALMANI

- — —

DOLOMITE _SUBGROUP

The base of the dolomites, immediately above the Black Reef Quart-
zite Formation, consists of the mudstones and dolomicrites of the Transition
Zone, and this is overlain by the Lower Dark Dolomite Zone, which is essentially
chert-free. This is in turn overlain by the Complex Dolomite Zone, composed \
of a wide variety of dolomite lithologies, which are laterally impersistent
and difficult to correlate, Chert is common throughout, apart from minor
exceptions, and this zone arades upwards into the Lower Laminated Dolomite-

™ ¥ 5 ., (= IR "
Ay ol Cohii' g St el et P N R P




e e e e e e _
. o A L NS SRR pepm—— T —
.v 1 L e o _
; = mllfv])v Bk OB,
= -
~———— -~ - -— — — S
o e e = - B 34 '8 4 8 oy : ;
A ] = e
5 po P . - b 4 T 1 "
Y G W e o e 7 ‘ : >>3 o
A / 3
W llll.rl bl A . Ak 4 ) 3 I > >>>>> 3 < o
> - -~ - - . ‘ | '] 4 >> > 4 S S
A <2l AR | Bals ! . . 3 T
l F>>>5>3>3>3>>>5>5 SIS
NN 0 RARNY Y e 222 .
_ ~
: —~ =
5 -
: - ~ e
. - = ~
g . - : = :
g - . -
- - - 2 A .
o E ¥ - Z - : 3 = g < = X - i
¢ 3 -~ = ¥ o & ET & - >
- = = i
s S 4 - - o O
- E -~ o
: e » - & - - < -
- > - — - .
. K . _— B |l
. - o = .
| . 3 = S < i
: ——————————————————. i ————— e —— i ————————— — e e > 3
- \1' S 3
-
3 - o= &
p— X ~ -~
= = w= = -
~ . < = Al T W e . - S
- < — - —-— . ~
$ “ - - 3 X
m = = v = ar
<< . = T s . L -
-
) "
~ L -
(. - ”~ s — l(n. - -
- - oC = o ’
= = - r e T .
,( - e oC
-~ ~ e > ~ - 1-. \” 3
W i S OC q e g &
—— e - - , o~ - ~ -
a r - w
anl D — W
— — O
.

g e ey S et cs oty oo e e e s, T






O S

r

- s N~

el
vV Jis ¥
A
o« b
vy b 1 .

vy

YN 4 gl e
b.c..((l .,

208 Ay







—— — B T —— T —
L S D e S —" s, e, - L <




period of tectonic quiescence and stability. The main axis of the Transvaal
basin was aligned in an east-north-east direction, which is similar to the
principal tectonic overprint which has also been recorded in the pre-
Transvaal rocks, and, it has been suggested that, within the Kaapvaal craton,
certain structural elements, once generated, have remained active from
Witwatersrand times through to the Karoo (Pretorius, 1979). The elements
were defined from isopach data and were first noted by Brock and Pretorius
(1964).

Eriksson (1971) showed that, in the Potchefstroom Synclinorium,
the Malmani dolomite thickens from 500 metres, south-east of Johannesburg, to
1500 metres in the vicinity of Potchefstroom. However, thre regional
palaeoslope dipped to the north-west during the sedimentation of the
carbonates. Eriksson (1971) also postulated that a linear axis of deposition
existed, trending north-east through Potchefstroom, and this parallels the
Potchefstroom Synclinorium which was probably acuive at thi, stage.

Eriksson (1971) concluded that, during the deposition of ihe¢ dalomites,
tectonic activity was at a minimum, as would be expected in a carbonate shelf
environment, and was surrounded by topographically subdued provenance-areas.
However, the total-thickness isopach map of the Malmani dolomite, deduced
from the study-area, suqgests the presence of two north-north-easterly trends
(Figure 11), and shows a thickening of the dolomites on the Elandsrand Gold

¥
4 /
Py
Pigure 11 : An {gopach map of the Malmani dolomite. Contour interval

100 metres.
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F.  TRANSITION  ZONE

1. Introduction

The Transition Zone is diffucult to delineate, since it displays
gradational litholoaic relationships with the Lower Dark Dolomite Zone, and
the Black Reef Quartzite Formation. This difficulty was recoanized by
Button (1973), in the eastern Transvaal, and, as has been adopted here, the
base is placed at the first distinctive dolomite horizon, above the Black
Reef. The stratigraphic panel-diagram (Figure 13), illustrates the lateral
variation of the Transition Zone, and ihe isopach map (Figure 14), displays

]

.
% ¢

14 : An tsopach map of the Transition Zone. Contour intervals
& metres.

igurs

tre serial distribution, and reveals a series of east-west-striking contours
which swing southwards in the west, There is an increase in the thickness
of the sediments in the north-east and south-west, and in several channel-like

features, trending east-west,

Black carbonaceous mudstone is the dominant lithological component
of the Transition Zone, It is an extremely hard, brittle, black rock, which
displays a distinctive slaty-cleavage parallel to the bedding. Thin lenses
of silt are developed, which appear to be cross-bedded, and minor quartz-
arenite horizons, which are usually less than 5 centimetres in width, but
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