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ABSTRACT

The geology exposed north and east of Potgietersrus
consists largely of rock from the Pretoria and

Chuniespoort Groups, with outcrops from the Swazian
erathem. Intrusives of Bushveld origin are present

north and west of Potgietersrus.

The Malmani Dolomite of the Chuniespoort Group has
received particular attention in this survey. In
the course of mapping the dolomite was sub-divided
to five formations enabling a detailed structure to

emerge.
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1o INTRODUCT ION

lel Location of Area

The area under investigation was confined to the
southern portion of Sheet 2429AA (Potgietersrus). The
area stretches approximately 30 km to the east of
Potgietersrus and 10 km to the north. It covers an area

of about 250 square kilometres.

l.2 Physiography

East of Potgietersrus the dolomite crops out as a range

of hills 1500 to 1800m in amsl, broken occassionally by
faulting. North of Potgietersrus the dolomite, recrystalised
by Bushveld intrusives,; forms an area of low relief. Quart=
zites of the Boshoek Formation cap shales of the Timeball
Hill formation, forming a steep-sided ridge some 12 km

long, from Potgietersrus east to Buffelshoek,

Where the dolomite forms high reliefy; deep, vertical-sided
gorges are produced by intermittent streams. A number of
small, natural springs exist on the dolomite, owing their
existance to the positions of fault planes, abrupt changes
in lithology and/or the intrusio?fof diabase dykes.
Typical karstic scenery has been'developed on the dolomite

outcrop particularly in the Makapangat area.

lo3 Previous Work

The Potgietersrus area was first mapped (on a scale of
1:250,000) by the Geological Survey in 1911 by Kynaston,
Mellor and Hall. A more recent investigation of the
geology was carried out by De Villiers of the Geological
Survey in 1965 which lead to the publication of a provis
sional geological map Sheet 2429AA. Parts of the area were
also mapped by Dr. Porszasz of %thé Department of Water
Affairs.
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1.4

Work published by Button (1973) on the detailed
subdivision of the Malmani Subgroup was applied
with success to the dolomite exposed north and east

of Potgietersrus.

Present Investigation

The purpose of this investigation was to prepare a
detailed geological map of the southern portion of
Sheet 2429AA (Potgietersrus) and forms part of a

larger investigation embracing the whole of the dolomite
exposure. Aerial photographs, scale 1:30,000, were

used for mapping in the field. The geology was transs
ferred onto a base map, scale 1:50,000. Fieldwork

was carried out between May and October 1978. With

the mapping completed a more intensive groundwater
survey, with particular reference to the dolomites,

could then be instigated.

The geological mapping was requested by the Department

of Water Affairs and carried out under the supervision

]

of the Geological Survey.
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2. GEOLOGICAIL FORMATIONS
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3. ARCHEAN COMPLEX

The rocks of the Archean Complex consist of varying lithologies,

namely quartzite, quartz-porphyry, shale; ironstone (banded and
brecciated), acid and intermediate lava, tuff, amphibolite,
serpentinite and granite. They are exposed north-east of

Potgietersrus, north of the Ysterberg Fault.

The quartzite is coarse-grained and in places similar to the
overlying Black Reef quartzite. It contains a number of thick

conglomerates together with a thin layer of shale.

Small outcrops of quartz-porphyry, lava, ferruginous and sandy-
shale are exposed west of the Makapans Syncline where the Ysterberg
Fault throws the Archean complex against rock of the Chuniespoort
group. Banded ironstone is exposed on Uitloop 3KS and Amatava

41 KS. An exposure on Uitloop 3 KS shows the ironstone containing

thin, (l-2cm) banded and brecciated chert.

Amphibolite and serpentinite (locally altered to talc and talc
schist) are exposed on Amatava 41 KS. Small outcrops of a medium-
grained grey (Archean) granite were mapped both on Uitloop 3KS

]

and Amatava 41 KS.
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4L, BLACK REEF FORMATION

The beginning of the Vaaliun erathem is marked by the
deposition of the Black Reef quartzite on a clear angular

unconformity above rocks of the Archean complex,

The quartzite is exposed striking north-west to south-east

across Uitloop 3 KS and Amatava 41 KS thinning towards the north-
west. It is again exposed south of the Ysterberg Fault, on the
northern limb of the Makapans Syncline, and underlies the

Malmani subgroup from Sukses 37 KS, south to Grootvalley 57 KS.

The lithology of the Black Reef consists largely of a whitish

medium- to coarse-grained quartzite., In thin section this quartzitel

may be classed an ortho quartzite. It contains pebble beds,
sandy shale and lava. Little variation is encountered within

the quartzite. It is gemerally trough cross-bedded with foresets
up to L2m in height, the bedding planes marked by conspicuous
fine and corase layering. A lens of conglomerate containing sub-
rounded pebbles (up to 10 cm in diameter), is exposed on Groot
Valley 57 KS lying approximately 30m b@iow the top of the forma=
tion, A light-coloured lava is exposed close to the top of the
formation in the Makapans and Grootvalley areas. Thin beds of

sandy shale are exposed on Spanje 36 KS and Zwartkrans 38 KS.
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CHUNIESPOORT GROUP

Mal mani Subgroup

The rocks of the Malmani subgroup rest conformably on
the quartzite of the Black Reef formation. They are overs
lain, again conformably, by iron-rich shale and ironstone

of the Penge formation.

The main areas where the Malmani subgroup crops out are:

(a) Mogoto,; comprising the farms Spanje 36 KS, Portugal
55 KS; De Hoop 54 KS, Grootvalley 57 KS and the eastern
portions of both Makapansgat 39 KS and Buffelshoek
53 KS.

(b) Makapans, comprising the farms Makapansgat 39 KS,
the western portion of Zwartkrans 38 KS and the

southera portion of Sukses 37 KS.

(c) North of the main Potgietersrus-Pietersburg road

comprising the farms Uitloop 3 KS,; Amatava 41 KS,

Weenan 40 KS and the northern portion of Planknek

43 KS. ,
The Mogoto area, although not strétigraphically complete,
possesses the larger areal extent'and the most complex struc=
ture. This area has thus received most attention imn this
survey. The Makapans area shows an almost complete strati=
graphy though much complicated by later deformation. The area
north of the tar road gives a complete section through the
dolomite, particularly well exposed in the eastern portion
but poorly exposed and affected by Bushveld metamorphism

in the west.

The Malmani subgroup could be subdivided into five formations
according to a scheme given by Button (1973) and Geol.

Survey (1978) using lithological differences (summarized in
Fig. 1) and where possible, various marker horizons such as

distinctive stromatolite zones. In the western most parts

Pad o wn
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of Amatava 41 KS and Uitloop 3 KS no subdivision of

the Malmani subgroup could be made because of poor outcrop.

5.1.1.

Oaktree Formation

This formation forms the base of the Malmani

subgroup and rests conformably on Black Reef quartzite. -

A problem exists as to where the exact boundary should
be placed between the two formations., De Villiers
(1965) shows on his map a transition zone between the
quartzite of the Black Reef formation and the massive
dolomite of the Malmani subgroup. This zone consists
of layers of quartzite, dolomite and shale. Button
(1973) used a similar classification. For the present
mapping the boundary between the two formations was
taken at the base of the first carbonaceous shale
overlying the quartzite or lava of the Black Reef
formation. This boundary was chosen because of the
close similarity of the shale with shales higher up
the Malmani subgroup. This similarity extends to
general appearance, microscopic features and chemistry
(see Appendix). Dark chert-poor dolomite, similar to
that described within Button's "Lower Chert Poor Zone!
is present within the basai shale and quartzite. The
upper contact of the formation has been placed at the
top of the uppermost bed of chert-poor dolomite

(10m thick) below a 4m thick layer of quartzite and
shale,

This lowermost formation within the Malmani subgroup
crops out in all three main areas of dolomite exposure.
It is particularly well exposed on the northern limbs
of both the Makapans and Mogoto Synclines (Section 25 P
although the outcrop is disrupted by north-east to
south-west and north-south faulting respectively. The
formation on Uitloop 3 KS appears to thin to the north-
west but is to a large extent covered by superficial

deposits. Surface deposits also partially obscure the

8°/Do-an
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formation in the eastern most portion of Portugal
55 KS.

The relative abundance of quartzite and shale are
characteristic of the Oaktree Formation. Chert is
ubiquitous in fine laminations 0,5-3mm thick throughout{
the formation but the thick chert beds common higher
up in the succession are rare in the Oaktree forma=
tion. The crystalline dolomite is generally dark in
colour when free of sizable chert layers (weathering
to a light-brown or grey). The dolomite appears
lighter in colour when associated with thick chert.
The fine laminations have their origins in tightly-
packed algal structures universally developed through=
out the formation. The laminations appear to be
characteristic of dolomite which is relatively poor

in chert, and may be continuous of tens of metres,
appearing completely flat on outcrop (Photo 1). How=
ever, on close examination, the flat algal "mats"

show a high degree of disruption giving a crinkled
appearance. Stacked columnar stromatolite structures
(up to S5mm in diameter) are visible together with small
laterally-linked domical structures. Where relatively
thick (up to 10cm) beds of chert are developed,

larger structures are observed, usually in the form

of domical stromatolites up to 50cmin diameter. These
structures are rare close to the base of the forma=
tion but increase in number, until quite common near

to the top-.

In the basal portion of the Oaktree formation up to
four layers of quartzite are developed, each not
exceeding three metres in thickness. Higher up in

the formation another two layers of quartzite were
encountered. No individual layer exceeds three metres
in thickness and each is associated with a carbonaceous
shale, In thin section they are shown to be ortho-

quartzites containing small quantities (less than 5%)
of feldspar, carbonate and sulphide - altering to

90/---.0--
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limonite on weathered surfaces. They are typically
light coloured, medium- to coarse-grained, well-sorted

and often show cross-bedding structures (Photo 2).

The shales lie immediately above the quartzites, giving

a cyclic appearance to deposition.

0@ ® @« s 8 88 &4 & 8 8 6886888888008 a 890

dolomite 30 metres
IT shale 4m
gquartzite 3m
dolomite 30 metres
I shale Lm
quartzite 3m
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"Shearing" within the shales obliterates any bedding
structures which is characteristic of most shales in the
other formations of the Malmani subgroup. The "shearing"
does not appear to be related torany later tectomic move=
ment but is probably a penecont?mporaneous deformation
(intrastratal slip). Sulphides are common among the basal
shales. The fine-grained shale éften contains small i
({1mm), rounded grains of guartz. On microscopic examina= i
tion the shale lamination is shown to consist of many thin
"fining upwards" cycles, each less than 1lmm thick. Shale j
bands may develop in the dolomite without the presence of |
a quartzite. But these bands do not usually attain the |
thickness of those related to the quartzite (varying in
thickness from a few cm to metre dimensions) and have not

been used as stratigraphic markers within the Oaktree

formation,

10wk s v v
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Monte Christo Formation

The Monte Christo formation, characterised by an
abundance of chert within the dolomite, lies conformab=
1y above the Oaktree formation and has a thickness of
approximately 400 metres. The lower contact of the
formation has been defined at the base of a band of

guartzite and shale overlying the chert-poor dolomite

of the Oaktree formation. This distinctive horizon may,i

with the exception of the Makapans area, be traced
throughout the dolomite outcrop. Clearly exposed along
the northern limb of the Mogoto Syncline and north
of the tar road, but complicated by faulting on the
Makapans exposure. The top of the formation is defined
as the uppermost layer of dolomite and chert below

a thick band of shale and chert breccia.

As in the Oaktree formation, the dolomite, where
associated with pentiful chert assumes a grey-blue
colour, weathering to a light gréyn Similarly dolomite
without the related chert shows a darker tone. The
chert in fresh section is génerally dark blue-grey

to black, weathering Whiteffwith a chalk-like appear=
ance. Beds of chert can commonly vary between less than
1mm and 50cm in thickness. One exceptional chert

layer 2,5 metres thick is developed close to the base
of the formation. Some individual chert layers are
traceable over hundreds of metres. The beds may thin
gradually or terminate abruptly. Photo 3 shows thin
truncated chert lavers. Chert may also develop along

a horizon in nodular form, as can be seen in Photo 4.

Sedimentary structures within the chert include ripple
marks, occassionally exhibiting an interference
pattern (Photo 5). Oolites are exceptiomally well

preserved, outcrops showing a typical reverse grading.

1laf wamens




L ITHOLOGY OF THE MONTE CHRISTO

ForRMATION

CLYTTELTONE ] FoRMATION

THICKNESS I
L4 OO matres

| CHERT RICH DOLOHETE

[ e s SHALE

T I CHerT Poor DoLomiTe

RO e SHALE AND
200 metees l CHerT DBRECLIA

|

:_:{Ef:}r‘}:ill S5HALE CHERT R IC H DOLOMJTE
T Y et ¥
Aj : WiTH Few DARK, CHERT FPoor

|_ ——=—e]  sHRLE DoLomITE LA;”ERs
T T SHALE
'I_T_L_F—_q cHeT Foor

Dewopmite
7 SHALe } Simear To THe 1\
D0 clees 20) QUARTEITE OAKTREE FopmATION

DECRERSE
NUMERBDS THIN

v CLASTHCS
SHALE LAYERS

e AHALE

sddsceloaologe ,J OOLITES  RiPpLE MARKS

SHRALE
) QuARlTzITE

ORAKTREE f FORMATION




o

\
.':'-ET_cl} R

£

!

!
H%{Af! @
i

S
1
i

t5e

R

£h i

AT

1

RN

=

£
-+

i
A

B

R am

d"_l

e~
e

m i
et 1
_ | |
i | [ |
T " H T i
| ! |
i i 4
i ! T
A HH
,ﬁ Tl
I =
T !
T ] )
T | I I T ”
T [ |
i [ (|
I I Tt
NN I 1]
] [
! ] [
; ¥ i
| i ] 11




T iy -
The Monte Christo formation is defined as a zone of

chert-rich dolomite. However, numerous thin layers of
relatively chert poor dolomite are present throughout
the formation. The largest; about 20 metres thick and
overlain by dark shale, is developed approximately 200
metres above the base of the formation (fig. 3). The

character of the dolomite is similar to the chert-poor
dolomite of the Oaktree formation, that isy, typically
fine algal structures contained within a dark, finely

crystalline dolomite.

Common algal structures within the chert-rich layers
include™: (a) closely spaced globoidal, laterally
linked stromatolites (Photo 6).

(b) linked and isolated domical structures
(Photo 7).
(Dentate, angulate and corrugate (all linked) are common

laminae shapes).

Small "parasite'" stromatolites may form on larger domical

structures and on the "mat" linking these structures

(Photo 8). Less common are the épcapsulated structures
similar to large oncolites (Phdto‘9) and those similar
to '"storm rolled" mats of modern carbonate environments

(Photo 10, centre)

Clastics similar in character to those developed in the
Oaktree formation are intercalated in the Monte Christo
formation. Quartzite is confimed to the base, but layers

of shale are encountered throughout the formation.,

i [~ S

*Classification and description follows Trustwell and
Eriksson (1972).
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The quartzite is usually cross-bedded and shows ripple

marks with interference patterns. The argillaceous rocks
exhibit some variation; i.e. thickness, varying between a

few centimetres up to 2,5 metres, and grainsize. On ocutcrop
they range between mudstones - guartzwackes and argillaceous
quartzites. Many of the argillaceous beds may carry pyrite or
limonite. No sedimentary features, such as ripple marks or
cross-bedding were observed in the shale. Original bedding

planes are exscinded by "shearing".

A chert-in-shale breccia, 0,5-1 metre thick, is developed
approximately 15 metres above the base of the formatiom.
This breccia is similar to one developed at the base of the
Lyttelton formation, which is described in the following

section.

Lyttelton Formation

This formation is comprised of chert-poor dolomite with a

few intercalated beds of shale and attains a thickness of

90m. The lower contact is defined as the base of the lower=
most shale above the chert-rich dolomite of the Monte Christo
formation (fig. 4). The top of the formation was taken as the
first appearance of light—colourea chert-rich dolomite. The
contact between chert-richand chert-poor dolomite can be i
clearly observed in the field. The Lyttelton formation is !
exposed on the northern limb of the Mogoto Syncline, the |
southern limb of the Makapans Syncline, and forms a north-west |

to south-east striking outcrop on Amatava 41 KS.

Deposition generally begins with a blue-grey siltstomne ,
(0-3m thick) containing some limonite. It is followed by a
dark sandy-shale or quartz-wacke (l-4m thick) carrying
ubiquous tiny quartz grains. Dark chert-poor dolomite (0-3m
thick) may be developed above the shale. A chert breccia withs=
in a mudstone matrix overlies the dolomite or shale. This

breccia may represent an intraformational conglomerate

L3l cinms




L ITHOLOGY OF THE LYTTELTON
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] B

(Photo's 11 and 12). The clasts of chert are plate-like
and range in size from a fraction of a millimetre up to
about 30cm. In general the smaller clasts have a more
random orientation than the larger, which are arranged
such that the shortest axes are perpendicular to bedding.
The clasts are contained within a matrix of mudstone.

On the whole the chert fragments are poorly sorted,
(however; some layers within the member, Vs, show
chert-rich and chert-poor layers), - (Photo 12). In

the south of the area mapped this unit is overlain by
alternating beds of dolomite and shale and a second,
similar breccia is developed approximately 10m above the
first. Here thin shales overlie the uppermost breccia,
followed by a distinctive horizon of dark (matt black)
dolomite exhibiting large (up to 3m in long axis)
elongate, domical stromatolites (Photo 13). This horizon
together with the chert-in-shale breccia serves as an

excellent marker for the base of the Lyttelton formation.

Above the basal unit the lithology is remarkably uniform.
Dark chert-poor dolomite typifies the formation. How=
ever a few thin chert-rich layers are present. Thin

{
dark shale is encountered throughout the formation.
The dominant algal structure in the dolomite is flat
laminated, or "crinkly" mats. Small domical structures

are outlined at times by relatively chert-rich horizons.

Eccles Formation

This formation consists of chert-rich dolomite with
subordinate layers of chert-poor dolomite and attains
a thickness of approximately 400 metres. The base of
the Eccles formation is defined as the lowermost band
of chert-rich dolomite overlying chert-poor dolomite
of the Lyttelton formation. The upper contact of the
formation is placed at the base of a carbonaceous
shale overlain by relatively chert-poor dolomite.

(Fig. 5).
180/ e won-
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The lithology of the Eccles formation is similar to
that of the Monte Christo formation but lacks the
abundance of clastics. MAs in the Monte Christo
formation the dolomite is typically light-coloured
and finely-crystalline. The layered and nodular
chert is similar both in occurrence and colour to

that in the Monte Christo formation

A 2 metre thick unit of chert-in-shale breccia is
encountered approximately 80 metres above the base
of the formation. This breccia is similar to that
found at the base of the Lyttelton formation, but is
poorly developed and not laterally persistent. Thin
layers of carbonaceous shales are also present

in the Eccles formation. The shale may contain
chert layers preserving algal structures, with the
shale "draped" over the chert. Again, distinctive
bedding within the shales has been destroyed by
intrastratal slip.

A distinct horizon of large st#omatalite structures
("Mega-domes") is present overlying the chert-in-
shale breccia. These structures may be circular or
elongate. Diameters up to 7 metres were recorded
(Photo 14). BSmaller domes are usually scattered on

the larger structure.

As in the Monte Christo formation, several units of
relatively chert-poor dolomite are developed throughout
the Eccles formation. They rarely exceed 5 metres in
thickness. The dolomite is fimely crystalline and
generally darker than the surrounding dolomite

containing layered chert. Thin ( € 2mm) laminae of

15:/ceunes




T TS T

o Y

AP o = L
i
~a

i

ATt

By

——

I M O AT A

i §
S
L
PN
R
I it A
1 S
Bl U e | rd
0 il I |24
3 N
{ 4_‘ i Il bt
] [\ 2 Ay
=~ Q)
: RS
] | [
H &1
El : I~ T
Pagl s
e A T Y I
T 3
= oy
S E L
£ o ) £
fhad M [
| IR AT AL
T ” |
| i}
YRR
ST
R
N

37
1
T
7
A-PREARS

“ITIWr T E Y

i
|

_"7"_ L

&

Q7 T

P

1T oL T




I

p

E5 I FoRM

:

T
T

RN

-

#tL

7

|

L IO

Tk

B

e

{

I 6 I

SHeW

(=)=

ES

I

3
ﬂ,,

2fe

/;

TRICTTA

=

>

I3
]JJ
ﬁE

i

L2

1

To].__.

.

T

5




— T

e

T

EiRaza=m

3 SRS TN L S Y N S

1] ‘
b

NORAT

Sl _B[m,m ¥

1

=

e

 JEE SR

o T N e o o
it RS R SV N

Lo b T.m e S O

TN T

S ForRMAT 6

=

—

Mo rnaﬁ—

U R

et

Atz

!
VS

U

>17"’

Agm

(4

|
I

E07 -

FATAN

[0

1

0 Y I P

0% SN S S [ o 0




5.1.5

-5 -

chert may outline delicate algal structures, typical

of chert-poor dolomite,

The Eccles formation is particularly rich in differing

algal types e.g. the algal "pavement" (Photo 15),

the columnar stromatolite (Photo 16) and the branching

type of stromatolite (Photo 17). Enclosed concentric |
structures (Photo 18) were observed. The origin of
these structures, which may form a nucleus to a
stromatolite (Photo 19), is not understood. Mechanical
sedimentary structures include ripple marks, development
of edge-wise breccias and weak cross-bedding in oolite

beds.

A distinctive horizon of "bread and butter" dolomite was
observed approximately 200 metres above the base of the
formation. It is particularly well developed on
Amatava 41 KS. This horizon consists of a regular
alternation of dolomite (10-50 cm thick) and chert
(1-20cm thick). North of the tar ,road, faint algal

structures are preserved within the chert layers.

i

Frisco Formation

The lower contact of the Frisco formation is placed
at the base of a carbonaceous shale (absent in the
Makapans area) lying above the relatively chert-rich
dolomite of the Eccles formation. The top of the
formation is the uppermost dolomite overlain by a
ferrugineous shale. The Frisco formation is well
exposed north of the tar road striking north-west to
south-east then on the north-west and south east-
limbs of the Makapans Syncline and on Buffelshoek

53 K5; where the outcrop is truncated by the north-
south trending De Hoop Fault.
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The formation is composed of dolomite which is
essentially chert-poor, particularly in the basal
portion., Beds relatively rich in chert are
encountered more than 50 metres above the base.

Where chert-poor, the dolomite is similar to the dark
dolomite described in the lower formations. The
chert, where present, often forms discontinuous
layers and nodules. Thin beds of carbonaceous

shale occur throughout the formation. Towards the
top of the formation the shale becomes sandy, grading
into a quartz-wacke. = These lithologies are parti=

cularly well developed north of the tar road.

Penge Formation

The base of the Penge formation in the Potgietersrus
area is taken as the base of a ferrugineous shale
overlying chert-poor dolomite of the Frisco formation.
The upper contact of the formation is taken as the top
of a thick layer of green shale. Ohly the basal and
upper portions of the formation aré exposed in the
Potgietersrus area, the middle is 'either covered by

superficial deposits or faulted out.

The base of the Penge formation crops out a few kilo=
metres north-east of Potgietersrus, striking north-west
to south-east. It can also be seen in the exposed ﬁore
of the Makapans Syncline. The top of the formation is
exposed in the northeastern portion of De Hoop 54 KS.
Here the remaining Penge is truncated by the north-south

trending De Hoop Fault.

The base consists largely of iron-rich sediments
(approximately 10 metres thick) deposited conformably

on dolomite of the Frisco formation (fig. 6). Bedding

LPednmems
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Bedding in the basal shale is generally obscured

by penecontemperaneous shearing or slipping (similar
to that encountered within the Malmani Subgroup),

but where preserved, the bedding is flat and finely
laminated. The composition of the argillaceous
rocks varies between mudstone and sandy shale. In
fresh section they are coloured black, grey to mauve.

They assume a rust colour upon weathering.

Quartzite or ironstone rests above this shale. The
quartzite thins to the north-west and is not developed
north-west of Uitloop 3 KS. The matrix contains both
silica and carbonate cement. Small quantities of iron
were observed within the quartzite., The ironstone

(3-6 metres thick) may or may not be banded with chert
layers, which can be continuous or brecciated. Where
free of chert the ironstone is dark brown or black,
weathering to a rust colour. The matrix contains small
(up to 5mm) nodules of limonite., The brecciated

ironstone closely resembles the structure of the
chert-in-shale breccia encounteréd at the base of

the Lyttelton formationo, The larger clasts of "striped"
chert are generally orientated with their long axes
parallel to bedding. The origin of this structure may
be similar to that suggested for the chert breccia of
the Lyttelton formation, that is; a penecontemperaneous
brittle deformation of the chert within a soft, ductile
mudstone matrix. But a problem exists as to when and
how the iron was introduced to the matrix. Shales
similar to that at the base overlie the ironstone.

The iron content of these shales appears to decrease

with thickness above the ironstone.

180/----0-
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The top of the formation exposes dark green shale

and siltstone.

Duitschland Formation

The Duitschland formation (200m thick) is exposed

on De Hoop 54 KS, Weenan 40 KS and Planknek 43 KS.

The most complete section is seen 2 km south-east

of the De Hoop homestead. The base of the formation
is defined as the base of a thick (20 metre) layer

of dolomite overlying green shale of the Penge
Formation. The upper contact of the Duitschland
Formation is taken at the base of a massive brecciated

chert.

The basal dolomite, exposed on De Hoop 54 KS and

on the eastern portion of Weenan 40 KS is essentially
chert free. The weathered surface is coloured dark
grey-blue. In fresh section, however, it is light
coloured and coarsely crystalline.’' The source of

the recrystallizationy which is s;milar to that

observed close to the Bushveld intrusives on Uitloop

3 KS; is mot clear., Carbonaceous shale (10 metres

thick) overlies the dolomite. This shale conforms

to the description given for the shale within the

Malmani subgroup. Coarsely recrystallized, chert-

poor dolomite again overlies the shale. A bed of
light-coloured lava (1,5 metres thick) is exposed

on the De Hoop outcrop, 80 metres above the base of

the formation. This lava bed is not exposed on the fault
repeated Duitschland formation outcrops west of De Hoop
54 KS. Chert-rich dolomite with carbonaceous and sandy
shale (containing pyrite) and quartzite overlie the chert-

free dolomite to the top of the formation. The dolomite

. S




5.4

19~

immediately underlying the chert of the Rooihoogte %
formation is often dissolved, by groundwater, and the
resulting void filled by recent deposits of travertine

and calcite, "fissure infill", up to 2 metres thick.

Rooihoogte Formation

The Rooihoogte formation is exposed underlying the
uppermost dolomite of the Duitschland formation on De

Hoop 54 KS,; Weenman 40 KS and Planknek 43 KS. The formation
consists entirely of a massive brecciated chert. It varies
in thickness between 4 and 15 metres thinning to the

north-west,

The clasts of chert are generally sub-angular, contained
within a siliceous matrix. They vary in size between a
few millimetres to several tens of centimetres. In some
outcrops (notably north-east of De Hoop 54 KS) the chert
appears to have escaped brecciation. In one case, on
Planknek 43 KS, a clast of shale (much sheared) was

encountered within the breccia.

200/.----
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PRETORIA GROUP

6.1

Timeball Hill Formation

The Timeball Hill formation (approximately 1500 metres
thick) is exposed in an arc shaped outcrop, from the farm
Buffelshoek 53 KS, striking north to south, to Potgietersrus
striking west-north-west to east-south-east. The base of the
formation is exposed above the massive chert of the
Rooihopgte formation south of the De Hoop homestead. It
consists largely of light-grey siltstone which is finely
laminated and cross-bedded. This basal unit is overlain

by dark grey-green shale, sandy shale and flaggy mudstone
with small lenses of quartzite. Sedimentary features are
common within the shale and include ripple marks, cross-
bedding, desiccation cracks and scour (flute) structures
(Photo 20). Theaquartzite is fine- to medium-grained,

often green in colour and rarely exceeds 3 metres in
thickness. In places it exhibits faint cross-bedding. At
one place a ferrugineous quartzite (2 metres thick) was
encountered approximately 500 metres above the base of the
formation on Buffelshoek 53 KS.

A distinctive dark mudstone unit/ close to the base of the
formation contains scattered andalusite crystals. This unit
is quarried locally for "flagstone'". Small pyrite crystals

are contained with in dark shales higher in the formation.

Many of the shale units in the vicinity of Potgietersrus

are strongly recrystallized by the intrusion of +the

Bushveld Complex.

Lithologies above the Timeball Hill formation
were mapped just east of Potgietersrus. These
formations, however, fall outside the scope of
the present investigation and thus have received

less attention.

They are the following formations:

21/-----'
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6.3

6.k

6.5

6.6

s

Boshoek Formation

The Boshoek formation lies conformably above the
Timeball Hill formation, forming the crest of a
conspicuous ridge which stretches from Maribashoek

50 KS, west to Potgietersrus. It consists largely of
white, medium- to coarse-grained quartzite. (In thin
section shown to be an orthoquartzitel). It contains
thin conglomerates close to the base of the formation.
Sedimentary structures are common, cross-bedding is
ubiquous, both large scale trough cross-bedding and
smaller cross-lamination. Convolute lamination,
formed by soft sediment deformation, was encountered
approximately 20 metres above the base of the formation

on Planknek 43 KS.

Strubenkop Formation

Similar to the Timeball Hill lithology, that is, shale
(largely recrystallised because of proximity to the
Bushveld norite intrusions) and mudstones with subs=

ordinate sandy shale and thin' quartzite.
r{
Daspoort Formation

This is comprised of white quartzite exhibiting cross-
bedding and ripple marks. In thin section the quartzite

contains greater than 95% silica.

Silverton Formation

Shale and meta-shale is dominant, with some ‘thin,

impure quartzite.

Magaliesberg Formation

This formation consists of a medium-grained, white
guartzite, again with cross-bedding and ripple struc=

tures. It is locally gquarried for building material.

BE e wmama
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6.8
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Vermont Formation

Shale and meta-shale with impure quartzite and thin
layers (less than 2 metres thick) of dolomite is
developed.

Lakenvallei Formation

Dolomite and marble, the latter coarsely recrystallised
by the intrusion of the Bushveld Complex, with fine,
dark chert laminations and recrystallised shale beds.

A guartzite is exposed overlying the dolomite on the

railway section east of Potgietersrus.

Y ow wn w w
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7o SUPERFICIAL DEPOSITS

Alluvial deposits are found throughout the area, obscuring the
solid geology. At one locality immediately east of Potgietersrus
(29°01,5%; 24°11') a deposit of fairly pure quartz sand, which
is a direct product of weathering of quartzite of the Boshoek

'tformation, is quarried and used for building material.

Deposits of surface calcrete are common on the low-lying dolomite

on Uitloop 3 K5. Herey thick deposits of surface lime have been
quarried throughout the century, ("Norxthern Lime Works'", 29°02',
24°07'). Similarly, surface lime overlying the dolomite of the
Lakenvallei formation is worked immediately north of Potgietersrus.’
Thick lime deposits are also found overlying dolomite near

Makapaangrot.

Extensive karstic deposits are found within the dolomite. Voids
created by preferential solution along zones of weakness, related
to faulting and Jjointing, are filled by "cave-earth" and the
precipitation of travertimeand calcite (Photo's 21 and 22). With
the falling water table, large caverns @ave been exposed, and sink
holes developed, for example, near Makapaangrot (29°12',24°08.5').
Here numerous small "chimney" structurés have been developed in a
recently cemented dolomite and chert btreccia (Photo's 23 and 24).
These deposits have yielded important Lower Pleistocene faunal !

and hominid remains.
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5 29 INTRUSIVES

The Potgietersrus area has been intruded by diabase dykes and :
sills. Two episodes of intrusive activity are recognised:

(a) sill type ; then extensive faulting, followed by

(b) the intrusion of dykes.

Two extensive sill structures were mapped. The larger of the two
extends from Buffelshoek 53 KS, west to Planknek 43 KS. The sill
shows mostly a concordant relationship with the country rock,
intruded within the uppermost beds of shale within the Timeball
Hill formation. Close to Potgietersrus, however, it is found 10
metres above the base of the overlying Boshoek Quartzite. The
second sill structure transgresses rock from the Black Reef to

the Monte Christo formation in the Mogoto area.

The dykes show no preferred orientation. They could be followed
over distances up to 10 km. Where exposed, the contacts of the
dykes are vertical. The dyke rock is usually a medium-grained
black to grey diabase. On Portugal 55 KS, the dykes have a common
centre, shared also with a steeplyudipping sill structure. This
centre of activity also produces a radiating system of small

irregular dykes following local fractures within the dolomite.

Norite of the Bushveld Complex is exposed on Uitloop 3 KS.

Shallow drilling (up to 80 metres) has also located norite unders= 3
lying the sediments immediately east of Potgietersrus (Oorlogs= |
fontein 45 KS). The Bushveld intrusives are responsible for exten= i
sive recrystallisation of dolomite and shale on Uitloop 3 KS and |

Planknek 43 KS.
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STRUCTURAL GEOLOGY

Deformation of the lithologies east of Potgietersrus may be |

divided chronologically into four phases.

(a)
(b)
“(¢)
(a)

(a)

(b)

Swazian
Post-Pretoria Group Folding
Normal and Transcurrent Faulting

Jointing

Swazian deformation

The area mapped, of Swazian age; was small and outside
the scope of the present investigation, thus a detailed
structure was not interpreted. However, an isoclinal
synform structure was mapped within the quartzite and
shale of the Pietersburg sequence on Mt. Robert (Amatava
41 KS), folded along an axis trending east-north-east to

west-south-west.

Fold structures within the Chuniespoort and Pretoria Groups

South of the Makapans Fault and east of the De Hoop Fault
folding in the main dolomite mass is along axes trending east
to west. The major fold structure iéithe open syncline plung=
ing gently to the west, the vertical axial pPlane located
approximately along the common boundary of De Hoop 54 KS and ,
Makapansgat 39 KS. The eastern portion of the axis is |
displaced to the south by the dextral movement of a

transcurrent fault trending north to south. A corresponding

open anticlinal structure is developed to the south. The

e a

exposed core (on Portugal 55 KS) shows an outcrop of chert-
in-shale breccia belonging to the base of the Lyttelton

formation (Section 2).

East of the Makapans Fault, in the vicinity of the Makapans
Cave, a small open anticlinal structure is developed.

The axial trace trends north-east to south-west. The anti=
cline is developed in the basal formation of the Malmani
subgroup and the core exposes quartzite of the underlying

Black Reef formation. Further north, tight folding on

26e/0ec.s
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east-west axes is observed within the Black Reef Formation.

West of the Makapans Fault, rocks of the Chuniespoort
group have been folded to a tight syncline. The axial
trace of which trends north-east to south-west. The axis
plunges gently to the south-west and the axial plane |
dips to the north-west. Iron-rich shale of the Penge

formation crops out in the exposed core. The Makapans

and Mogoto Synclines are terminated by the north-east to
south-west Makapans Fault resulting in the absence of a

corresponding anticlinal structure.

Large scale folding in the Timeball Hill and Boshoek
formations is expressed as a marked strike swing of 80°.

The formations appear to form part of a very broad syncline
stretching from Buffelshoek 53 KS (dipping west) to Planknek
43 KS (dipping south-south-west).

Local folding within the shale is encountered on Weenan

40 Ks (29°07,5', 24°10,5') and Planknek 43 KS (29°04,57,
24°11'), These fold structures, which have a different
style to those described above, afe very tight, in places
isoclinal and are invariably folded on axes parallel to the
general strike of the beds (Photo 25). These local struc=

tures may be related to later, brittle deformation.

Faulting

A number of fault systems affect the area east of

Potgietersrus. The area is dominated by the north-east

to south-west Ysterberg Fault extending from Pietersburg,
south to near Potgietersrus. The exact nature and age of
this fault is not known. It may have been active over a
number of periods from Swazian times. On a regional scale it
gives a sinstral displacement, with an apparent displacement
east of Potgietersrus of 4 km, A single outcrop of fault
breccia was encountered on Weenan 40 KS (29°08', 24°08,5')

where dolomite of the Monte Christo formation is faulted

270/----5-
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against meta-lava of +the Pietersburg sequence. i
North-west of the Ysterberg Fault, faulting is
dominantly mnormal, north-east to south-west

- orientated, with downthrows to the south-east. Brittle
deformation south-east of the Ysterberg Fault is orientated
north-south and north-east to south-west. The Malmani
subgroup is cut by numerous north te south normal faultsjnaé
step-like pattern. The De Hoop Fault (dipping to the
west, with an apparent displacement of 400-500 metres)
terminates the Malmani subgroup in the west, faulting
it against the Penge, Duitschland, Rooihoogte and
Timball Hill formations successively to the south. The
system of north-south normal faulting is continued west,
repeating the Duitschland and Rooihoogte formations on
De Hoop 54 KS and Weenan 40 KS. In the extreme eastern
portion of the area mapped (on Grootvalley 57 KS) the
Black Reef quartzite is faulted (north-south) against
the Monte Christo formation. The dextral north-south
orientated transcurrent fault, which displaces the
axis of the Mogoto Syncline, also shows some normal
movement, dipping to the west. Small north-east to
south-west normal faults disrupt the outcrop of the lower

(
formation of the Malmani subgroup on Spanje 36 KS.

(d) Later Deformation:

Zones of brecciation, without displacement, within the
Boshoek quartzites are common east of Potgietersrus, often
producing gaps on the ridge on Planknek 43 KS. One such
zone (29°047,24°11') may be related to movement on the
Ysterberg Fault.

A unifdrm, regional system of Jjointing is superimposed on
the geology, affecting rock of the Swazian to Pretoria
age. The major joint direction deviates little from north-
north-east to south-south-west. (fig. 7). A minor joint

pattern is developed pPerpendicular to the major.
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APPENDIX

A major element analysis of

some lithologies within the

. Malmani Subgroup
(See Table I and figure 8)

Sample Number Description

525 535 54 <o.e.ie...... Dolomite (Oaktree formation). Dark,
crystalline with fine algal structures.
Collected from a chert poor layer at

3 metre intervals above sample 65.

55 ecceecsvrosassecnsaes Shale. From the Monte Christo formation.’
Collected approximately 150 metres
above sample 60. Note: relatively small

changes in TiO Fe_O MgO, K. O and

2° 273° 2
SiOz content, but overall composition
is very similar to the basal shales
60 and 61,

56 cecessesccsscacaasoco Dolomite. (Monte Christo formation).
Dark, finely  crystalline and showing
!
pPlentyful algal structures. Collected

immediately above a thin shale bed.

57 eeeccesncaancaccsscs Dolomite. (Monte Christo formation).
Lighter colour than previous dolomite.
Collected between thick chert layers
(see fig. 8).

58 sissvsnsmenssunssonss Cherts (Monte Ch¥risto Lornation).

Associated with sample 57.
60 <.cevececessnanccasss Shale. Collected 10 metres above sample

61l. Note: no significant change in i

composition.
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6l c.teceessveacesaacse Shale. Collected at the base of the
Malmani Subgroup overlying the

Black Reef formation.

64 eieececiieereenn... Dolomite. (Oaktree formation). Dark,
finely crystalline with very fine
laminae of chert outlining small
algal structures. Sample was collec=
ted 1 metre above a layer of dark

shale.

65 e.eeevsssescaccaness Dolomite (Oaktree formation).
Similar to sample 64 but collected
0.5 metre above an isolated layer of

chert.

Note (a) The composition of the basal shale is very similar

to shale higher in the succession.

(b) The position of a dolomite bed relative to a shale
or chert layer appears to have a profound effect
on the amount of silica Wi%hin the dolomite
e.g. The dolomite samples 64, 65 and 55 were
collected above shale or chert. Each sample has a

relatively high Si0O_, content when compared to the

2
dolomite samples 52, 53 and 54, which were taken

at an increasing distance from shale or chert.

A notable exception to this is sample 57. Although
collected close to layered chert, the SiO2 content
is very similar to that found in the dolomite samples

53 and 54.

(¢c) Similarly, the FeZO3 content is increased were the

dolomite is associated with shale or chert. Again

with the exception of the dolomite sample 57.

(d) With increasing values of $i0, in the dolomite, the

CaOy P_O_. and COZ content diminishes.

2°5
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For MArorR ELEMENT ANALYSIS
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FARM NAME INDEX

DEPLOOP 40w goe wos oo ow om ws wiawes v Sabia 3
DE BERG 5w ek ws s6mseinasaseasvesedb
SPANJE cuiveeseccccecccccanncansa ..36
BUKBES wuwsmew i om s s s s 508 5o n an 37
ZWABTERANS w s i % s aie 5id a5 o oum ave wim oo 0«38
LIS P O SRp——
WEENAN oo oow om mn m om0 s 508 508 % 508 654 @ & 9000
AMATAVR, w50 wis w5 56 5 & % 58 508 6.6 & oow svm ave wll
PLANKNEK eeeeceaeas u ae e wie e g i WD
POTGIETERSRUST s msmem os wnm e aow wibll
OORLOGSFONTEIN eceeeoceasccaacaceceesl5
MARTIBASHOEK e:evveececansn ceeseeaaea50
BUPPELBHOER. v« « v vov von mpw w0 50w 502 5 553
DE HOOP o s w0 5 a0 68 85 558 908 8 6 5508 o o & 58
PORTUGAL: 5 s5n 915 54 5 § i o b dhios 08 e mom v w: 0 D5
GROOTVALLEY cuveuececcesscasane iy mn 57
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KS
KS
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