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ABSTRACT

This treatise provides a record of the strati-
graphy and structure in the southernmost extension of the
Witwatersrand System and is based on the results obtained
from bore-hole cores and from detailed mapping underground.
Several disconformities encountered in these sediments are
interpreted as marginal disconformities of a geosynclinal
basin., It is contended that the bankets were formed in
neritic and littoral environments closely associated with
profiles of equilibrium, such as disconformities, where
conditions favour the concentration of heavy minerals,
including gold and uraninite,

The composite radiometric log of the area south of
the Sand river, drawn up by Dr. D.J. Simpson in 1951, is
revised by including into it the portion of the log of
bore-hole K.A.2 in which the Intermediate Reef's occur.

Chloritoid is confined to the Lower Footwall beds,
the Khaki Shale Marker and the Upper Shale Marker. The
variation of the optical properties of chloritic minerals
indicate that a wide range of these minerals exist in the
sediments. Pyritic stringers appear to be natural concen-
trations of such heavy minerals as pyrite, ilmenite,
chromite and zircon,

Heavy mineral investigations, to be of correlative
value, in the case of the Witwatersrand System would require
considerable basic research.

Intrusive rocks have been classifizsd under the
following types ranging from the younzest to the oldest:-
dolerite, epidiorite, uralite diabase, pyroxene diabase,

chlorite diabase and Ventersdorp diabase.
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CHAPTER 1.,

INTRODUCTION

AREA AND PHYSTOGRAPHY.

Virginia and Merriespruit are the two sputhernmost
mines exploiting auriferous bankets of the Witwatersrand
System., (See fig. 1.) They surround the town of Virginia
in the Orange Free State, and are bounded to the north-west
by the Harmony Mine,

The town of Virginia is situated on the banks of
the Sand river, where the main railway line between Bloem-
fontein and the Transvaal crosses it., The stream is
intermittent. The flat highveld plateau slopes down gently
from about 4,500 feet abuve sea-level to about 4,200 feet
near the river, Incised meanders, steep soil embankments
30 to 50 feet high, and occasional dongas leading from
almost level vleis indicate sluggish flow for a considerable
period of time in the past and perhaps a recent slight
rejuvenation. Local inhabitants, however, state that the
vleis are occasionally flooded after heavy rains. Low
sandstone and dolerite krantzes form part of the northern
bank. The area is grass-covered and has limited sandstone
and dolerite outcrops. Near the river and its tributaries

thorn-bush abound.

RELATIVE POSITION IN FREE STATE GOLD.-I.L3),

Generally, the Witwatersrand rocks in the Free State
Gold-field form a large north-plunging syncline and an
anticline in the West. This structure is complitated by
many large and small faults. Two of the largest faults, the
Western fault-zone and the de Bron or Welkom ¥ault, bound
the so-called "Odendaalsrus Graben". (Borchers 1950, p.p 81-
82, Feringa 1954, p.p. 19-33). Others are the Homestead

fault and the Virginia fault,.
The/....



The Witwatersrand System in the Virginia-Merrie-
spruit area was preserved from subsequent denud .tion,
because of the large downthrow of the Homestead fault.
The regional dip of the Witwatersrand System in this area
is towards the west, Further to the east, another block
of the Upper Witwatersrand sediments, known as the G.F.
Block, has been thrown down by the Virginia or Railway

Tault,

HISTORY.

Before the Second World War, options were taken up
on several forms on both sides of the Sand River near the
station and village of Virginia, by Middle Witwatersrand
(W.A.) Limited, the prospecting Company of the Anglo-Trans-
vaal Group. After the cessation of hostilities in 1945,
active prospecting commenced,

Before drilling started in the Sand river area,
fourteen bore-holes hav . boen drilled to the ..st of the
de Bron fault, Seven of these passed through the Leader-
Basal Reef-horizon without finding payable gold-bearing beds,
Most of them were drilled to the north of the present Saai-
plaas Gold-mine. These bore-holes nevertheless indicated a
possible extension of the Upper Division of the Witwaters-
rand System to the south in the direction of the farms held
under option.

On the strength of these indications, it was decided
that four bore—holeé’would be drilled, two in collaboration
with Union Free State Coal and Gold Company Limited, who held
options in the area, and that the options on farms not yet
taken up, would be acquired.- Accordingly the four bore-holes:
R.U.1, H.1, Mil and D.1, were sited in an approximate north-
south line down the centre of the ground, then held by the
two Companies.

Drills were in great demand at that time, because



options acquired before the war, were due to lapse a year
after the cessation of hostilities., When the machines
finally became available, drilling had to be done in a great
hurry. The core was transported to Klerksdorp, where it was
logged and sanpled.

Bore-hole R.U.1l was the first to intersect the
"ecconomic horizon™. The composite Leader-Basal Reef inter-
sected in this bore-hole was unpayable. A single pebble in
the core ten feet below the Leader Reef in bore-hole M, 1
was not recognised as the Basal Reef during routine logging,
but because the precaution was taken to sample not only the
beds of conglomerate, but all the quartzite as well, the
assay results revealed that the Basal Reef had been inter-
sected. As it was the policy to split the core lengthwise
and to store the one half, the split core could be re-examined
and it was confirmed that it was indeed the Basal Reef., The
gold value of 4.3 dwt., per ton over a sample width of 24
inches was unpayable, ,but it was encouraging in that it was
an indication that potentially payable Basal Reef existed
in the Sand river area. At that stage the options were due
to lapse; and the Consulting Geologist, Dr. Hearn, recommended
that the mineral rights be bought. Two weeks later, bore-
hole H.l intersected the Basal Reef; vhich assayed 20.9
dwts. gold per ton over a corrected width of 56.4 inches,
Bore~hole D.1 passed from the Karroo System into footwall
beds of the Basal Reef., Further drilling was then resorted
to.

The writer assisted in the logging of nine of the
bore~-holes under the guidance of Mr, J.F.M. Luyt and after-
wards of Messrs, D.J. Sadie and P.P., Venter., He has mapped
porti ons of all five existing shafts, and large portions of
the underground workings. The cores of the original bore-
holes have all been re-examined and critical sections re-

logged,
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CHAPTER TII.

GENERAL

CORRELATION.

(1) Basis of Correlation.

In the Orange Free State, the geologist i1s primarily
dependant on bpre-hole cores for data. Lately, this source
of data is being supplemented by information obtained from
underground exploration.

The problems of correlation peculiar to the Witwaters-
rand System have been summarised by Nel (1939 p.36-37) and
have also been quoted by Baines (1949, p.316):

"In this venerable mass of sediments, estimated to
be about 25,000 feet thick near Parys, no fossils
have been found., The classification and correlation

of these beds, therefore, are dependant upon a
detailed study of their lithology and secguence."

The correlation of the strata as proposed in this

treatise is based on the following

(a) Marker beds, as described in the paper by Borchers
and White (1943), are indentified by their lithological
character.

(b) The sediments abeve and below the marker beds are
compared and given their zonal designation, evidence
of changes in facies being noted.

(¢) The true thicknesses of the beds are calculated from
the cores of each borehole and compared. Isopach
maps are drawn to reveal the magnitude of discon-
formities.,

(d) Radiom:trié | logs are compared with the descriptions
of bore-hole cores,

(e) The distribution of gold in the sediments of the Upper
Division of the Witwatersrand System is examined.

(f) The ratio of gold to radioactive minerals in different
reefs are investigated.

{(g) Microscopical characteristics of rocks of diagnostic
value are noted.

(h) Heavy mineral conccntrates are prepared and inves-
tigated for significant differences

The results of these investigations are described in

later chapters,
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(2) Schemes of Correlation.

Although the regional correlation has been fairly well
established, there are differences of opinion on some of
the details. The accepted boundaries of the Main-Bird and
Kimberley-Elsburg Series as defined by Mellor (1915,p.13)
are not considered to coincide with the major "breaks™
in the succession as revealed by recent discoveries in the
Klerksdorp and Orange Free State Gold-fields. Sharpe (1949)
and Feringa (1954) have tentatively proposed new sub-
divisions for the Upper Division of the Witwatersrand System.
The writer is of the opinion that.although there is a strong
case for the use of the new subdivisions, the accepted
division into series should be retained. Mellor (1915,
p.13), when he decided upon the division of the Witwaters-
rand System into series, based his classification on lithology
and sequence. At the same time he realised that there were
breaks in the sedimentation.that did not coincide with his
boundaries., To change his subdivision would create un-
neccessary confusion and would set a precedent for changing
the existing formational boundaries in other geological

systems in the country.

A further argument against changing the existing bases
of subdivision is that most of the disconformities are
discontinuous. The failure of Sharpe to recognise this
fact has led him to the correlation of the Vaal-Basal Reef
with the Main Reef (Sharpe 1949, p.286). It is well-known
that disconformities may disappear as one proceeds down
the dip from the margins of sedimentary basins. (Krumbein
W.C. and Sloss, L.L., 1953, p.20). The lack of disconfor-
mities in the Vredefort area may be explained in this way.

The draw-back of the accepted subdivision of the Wit-
watersrand System is that, owing to the mass of data now
available, the need is felt for greater detail, Feringa
1954, p. 8) has broken away from convention by including

four series in the Upper Division, as
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four series in the Upper Division, as indicated in his
scheme in table I. These detailed subdivisions form a very
satisfactory framework on vhich stratigraphical descriptions
can be based, and his scheme for the Kimberley beds have
proved to be the most practical one for this area. The last
column in table 1 represents the adaptation that will be
used in this thesis.

The zone-symbols proposed by Borchers and White (1943,
P.Pe134-144, 28l sO p.p.150-151) have been widely used in the
Free State, (Table I.) In common with the practice of others
(Baines 1949, p.307, Borchers 1950, p.30) these symbols will
be retained; although it must be emphasi@d that they are no
longer considered as abbreviations of a time-rock scheme of
classification, but merely as local rock units of division.
(Krumbein and Sloss 1953, p.23).

The zone-symbols used for the footwall beds of the Basal
Reef have been adopted from an unpublished column drawn up
by Mr. G.W.S. Baumbach., A similar scheme, with minor differencec
is used by the geologistsof the Anglo-American Group. For
the sake of uniformity, therefore, the scheme according to
Baimbach will be used in this treatise.

The Kimberley-Elsburg Series has been aibdivided into a
Kimberley Stage and an Elsburg Stage on the basis of a dis-
tinct difference in the character of the sediments of the
two stages, a difference which has been remarked upon in
most of the publications dealing with the stratigraphy of

the Witwatersrand System in the Free State.

DEFINITIONS.

As in most metallogenetic provinces, local terms
which differ in meaning from the strict scientific term
have also arisen in the Free State Gold-field and as there
are discrepancies in the usage and definition of certain

terms among authors on sedimentary rocks, it appears
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advisable to define some of those in use,
Regarding the grain-size of sediments, the Wentworth
grade-scale corresponds closely to the one used in this

thesis, but with additional subdivisions. (Table II)

TABLE TII.
Wentworth Additiongl subdivisions
Boulders
256 mrz,
Cobbles
Ol mm., Large eeeees L4 mm,
Medium cesese 22 mm,
Small
L mm,
Granules
2 mm,
Sand Coarse ceseso 1 mm,
Medium  ...... 5 mm,
Fine
1/16 pm,
Silt
1/256 mn.
Clay
0.0001 mm.

For a sedimentary rock composed of granules, the
term "grit" is widely applied among geologists on the Wit-
watersrand Gold~fields.

The texture of a sedimentary rock is the size, shape
and arrangement of the component particles.

Structure deals with the large features of the rock
such as bedding, ripple-marking, etc.

Roundness is a measure of the sharpness of the
edges and corners of particles., The visual method of judging

the degree of roundness and the sphericity of sedimentary
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particles described by Rittenhouse (1943, p.p. 79 and 8l)
(Krumbein and Sloss, 1953 p. 81) have been applied in the
treatise.

The term "mineralisation® with qualification, is
used as a measure of the quantity of pyrite, other sulphides,
thucolite or gold that is visible in the pebble-band or reef,
As pyrite is predominant, the amount of this min&ral serves

as an indication of the degree of mineralisation thus:

Poor mineralisation is represented by approx. 1% pyrite

Fair " H it " 19 2% "
Good i ¢ 1 7t ] h% 7
Very Good " " f " " 6% or more ™

When the matrix of a quartzite or conglomerate is
rich in sericitic and chloritic material, the term "argillaceous
is applied. "Siliceous™ designates that the cement of a
quartzite consists predominantly of silica.

The term "carbon® for the uraninite~bearing hydro-
carbon mineral "thucolite" is still widely used., These
terms have,therefore, been used interchangeably,

As there is considerable confusion regarding the
use of terms relating to non-conformable contacts, the
following extract from "Stratigraphy and Sedimentation® by
Krumbein and Sloss, 1953, p. 97, is included to define the

terms used in this treatise;-~

4An unconformity is a surface of separation between
two groups of strata, representing an interruption
in sedimentation. Several types of unconformity
are recognised for the purpose of taking account of
the magnitude or importance of the break. An inter-
ruption in sedimentation accompanied by some dis-
turbance of the rocks, and followed by subaerial
erosion, 1s an angular unconformity. Withdrawals
of the sea followed by subaerial erosion, but not
accompanied by folding, produce a disconformity.
Minor interruptions in sedimentation, which may
represent merely a cessation of deposition, give
rise to a diastem.™



Photomicrograph 1.

Quartzite, zone L.K.2. Sericitic minerals

replace borders of quartz grains.

Crossed nicols (X 55 Section 28.

4
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Photomicrograph 2.

Subzreywacke, zone V.S.1l. Poorly rounded grains,
mostly quartz, are embedded in 2 chloritic and
sericitic matrix. Partly replaced grains of
sericitic and chloritic rocks lie near the centre.
Part of a large grain of vein-quartz appear in

the top left hand corner.

Crossed nicols (X 5% Section 36.
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MICROSCOPICAL OBSERVATIONS,

Although it is not the purpose of this treatise to

provide a detailed petrographical analysis of the Witwaters-
rand sediments, certain general characteristics wére revealed
by microscopical work on thin sections and will be described
before dealing with the stratigraphy.

(1) The Quartzite of the Upper Division of the Witwatersrand
System,

The grains of the quartzite of the Upper Division consist

predominantly of quartz, chert being the most important other
constituent. They range in shape from subrounded to angular,
but a false impression of angularity is given in instances
where the quartz grains have been corroded and partially
replaced by sericitic minerals (photomicrograph 1, section
28).

In beds where the grains are closely packed, they are
"welded™" together, and frequently form sutured contacts. The
"welded™ effect is probably the result of partial solution
of silica under pressure., The silica recrystallised between
the quartz grains and formed a cement of secondary chert and
microcrystalline quartz. (section 2),

It is possible that mest of the quartz cement in a quartz
zite has formed during diageneses.

Most commonly a layer of sericitic and chlorite minerals
separate the grains. In the argillaceous quartzite beds, the
grains are widely separated. (sections 3 and 4),

In some sections (section 36, photomicrograph 2) cut
perpendicular to the stratification, a faint dimensional
orientation of the grains is discernable. This orientation
is caused by grains settling on their largest surfaces.

Grains of chert consist of microcrystalline to crypto-
crystalline aggregates of quartz., Common impurities and
inclusions in the chert are chlorite, serit& and rutile.

Banded chert contains layers of grains of different sizes
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and different degrees of purity. The occurance of secondary
chert has been described above., Even in quartzite containing
abundant sericitic material, chert has been deposited in the
matrix. The distinction between authigenic and allogenic
chert is difficult in examples where sericite and chlorite
have replaced the edges of existing chert grains.

Grains of red jasper, which abound locally, raises an
interesting quest on regarding their origin. It is signifi-
cant that pebbles of red jasper are most abundant close to
the surface of pre-Karroo erosion, whereas the same horizons
away from pre-Karroo outcrops contain mostly pebbles of black
chert. There are jasper pebbles with red cores and others
with red rims. In one thin section (section 5), there are
two gral ns of red jasper, in one of which the core ondy is
red, although a faint red dust is discernable around the
periphery. The other grain contains a black dusty impurity,
which appears red when light is allowed to fall onto the
upper surface of the slide, Dust, reflecting black, appears
in some chert grains in a section cut from a slightly lower
horizon in the core of bore-hole W.N.1 (section 6), Some
chert pebbles are partially replaced by pyrite.

It is suggested that jasper was introduced into the sedi-
ments in the oxidised state, reduced to black jasper during
a period of pyritisation, and subsequently oxidised a second
time where the sediments were exposed to weathering. Some
of the pebbles resisted complete change and remained partially
altered. Black rims on many Jjasper granules close to the sub-
outcrop below the Karroo System indicate that the reducing con-
ditions again prevailed to a slight extent in post-Karroo time,

It may be mentioned here that argillaceous quartzite
forming pre-Karroo outcrops is oxidised to various shades of
maroon to as much as 500 feet,

The matrix of the quartzite of the Upper Division of the

Witwatersrand System consists mostly of sericitic and chloritic
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minerals. Chlorite is abundant in dark-grey quartzite, where-
as sericite is predominant in yellow-grey varieties. The
distance from a source of higher-grade metamorphism or a

source of metasomatism such as a fault or an intrusion,

affects the ratio of chloritic to sericitic minerals in the
matrix., As an intrusion is approached, the rock at first
becomes more intensely yellow, then turns a very dark-grey,

the latter colour being due to greater chlorite development.

A green tinge tinge is evident in some strata, especially in

the siliceous beds, The colour of a quartzite is, therefore,
often of doubtful diagnostical value, é&specially where exposures
are limited. On the other hand, abnormal colouration of quart-
zite is an indication of possible structural complications

ahead of the exposure underground. Due to the removal of
chloritic and sericitic minerals and the addition of quartz to
quartzite in the vicinity of igneous bodies, a dull,argillaceous
quartzite sometimes changes into a siliceous one.

Whether the changes in the cuartzite is 2 simple contact-
metamorphic effect or whether it 1s a metasomatic effect
involving emanations from solidifying magma is beyond the
scope of this treatise., Suffice be it to say that the width
of the zone of alteration ranges from a few feet for some
intrusions to about 150 feet fromthe Harmony S5ill, The
quartzite close to Intrusive "C", south of Merriespruit No, 1
Shaft; and the de Bron fault, west of that shaft, has been
altered in this way. Sections 13 and 14 were taken in zone
E.L. 1 in the zhaft and two feet from the farlt respectively.
A dyke has intruded into the de Bron fault.

The minerals of the chlorite group range from penninite
(low birefringence, anomalous "berlin blue" interference
colour, also olgve-green next to pyrite and purple in contact
with chromite) through optically positive varieties towards
prochlerite, by an increase in the alumirium and iron content

of the molecule, (Winchell,l946. p. 278)
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Photomicrograph 3.

Chloritoid in quartzite of zone L.F.1.

The hourglass structure is only rarely secn.

Plain light. (X 160) Section 10.
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Sericitic minerals are represented by shreds of
sericite, isolated curved shredded plates of pyrophyllite,
identified as such by Dr. Liebenberg of the Government
Yetallurgical Laboratories, and possibly by talc. Beds of
argillaceous quartzite are very rich in sericite.

Coloured specks are almost ubiquitous in the quartzite
of the Upper Division. In difflerent beds they have a large
range in size, variety and concentration. These specks are
grains of black chert, &ellow silicified sericitic shale, red
jasper and other schistose rocks consisting mainly of chlorite,
quartz and sericite in varying proportions, their sizes
being comparable with the associated quartz grains. Concen-
trations of chlorite, sericite, chert, rutile and leucoxene
also give rise to coloured specks. As these concentrations
have indistinct contacts, it is difficult to decide which of
these represent altered detrital rock fragments and which
are segregations of secondary minerals.

Rutile appears in most of the sediments as yellow,
acicular crystals. Geniculated twins are common. Concen-
trations of of rutile cause bright orange-yellow specks,that
are common in some types of quartzite, It appears as if at
least some of the rutile is derived from the alteration of
ilmenite., The first step in the alteration of ilmenite is
leucoxene, which forms dull-yellow specks in the quartzite.
In a further stage of alteration, crystals of rutile pro-
trude from a rather indefinite mass of leucoxene, and in
still other examples, a mat of rutile crystals contain cloudy
whisps of leucoxene.

Chloritoid is confined to particular strata and may there-
fore constitute a valuable index mineral., The chloritoid-
bearing beds are marked on Plate A. It appears that por-
tions of the Lower Footwall beds are chloritoid-bearing
whereas the Middle Footwall beds are free from the mineral,
The Khaki Shale (E.L. 2,section 22, photomicrograph 3) and

Upper Shale Marker (E.S. 1, section 25) are also chloritoid-
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TABLE ITT
Heavy Minerals in Pyritic Stringers
i Colour
Mineral | Transmitted Reflected Diagnostic Features Shape Lbundance”
Light Light
Pyrite Opaque Brass-Yellow Colour Rounded "Floodh
Ilmenite Opaque Black Violet translucence on thin edges, alteration to leuco- Rounded Very Common
xene
Leucoxene Opagque Pale Yellow Colour, shape. Alteration from ilmenite or to rutile Ragged Very Common
Rutile Deep Yellow Yellow Crystalline, acicular habit, geniculated twins Crystalline| Very Common
Chromite Opaque Black Brown translucence on thin edges Rounded Common
Magnetite Opague Black Sometimes has a superficial film of red haemetite Rounded Scarce
Zircon Colourless, pink, Colourless, High birefringence, strong relief Crystalline | Common
brown, yellow resinous and rounded
|
¥*
Lccording to descriptive scale, Milner, H.B., 1952, p.457
Note: The cracks in the brecken grains have subsequently been filled in with secondary minerals.
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bearing. Two other occurences of chloritoid in the Upper
Footwall and in the V.S. 1 zone are the exception, as ad-
joining slides in similar strata do not contain chloritoid.
( scctions 21 and 42 compared with 12,16,40, 41 and 43)
Tt is possible that the bulk composition of the matrix
favoured the formation of chloritoid in localised spots
which are separated from reaction with the remainder of the
matrix during metamorphism by an excess of cquartz, It is
therefore desirable to examine more than one specimen of any
suspected chloritoid-bearing bed before accepting the result.

Tourmaline, which is a rare constituent of argillaceous
guartzite, is probably of secondary origin as it is never
found as rounded grains, but always as clear crystals of
schorlite intimately associ:tsd with other minerals forming
the groundmass.

A few grains of a mineral which may be hornblende. were
encountered. (sections 12 and 3C.)

In the quartz grains, inclusions of the following miner:zls
were noticed:- biotite, zircon and tiny zciculur: inclusions.

(section 5).

2. Pyrite.

It is not the writer's intention to delve into the origin
of the pyrite in the Witwatersrand sediments, but observa-
tions on some pyritic stringers indicate strongly that
"buckshot™ or rounded pyrite is pseudomeorphic after minerals
such as magnetite, haematite and ilmenite, commonly found in
black sands, or that the pyrite is a primary detrital mineral.
(See Liebenberg 1955, p. 204). See also table III,

Pyritic stringers are ubiguitous in the sediments of the
Upper Division. They never cut across sedimentary layers,
although they frequently follow the foreset beds in cross-
bedding. The pattern of distribution in the black heavy
minerals in unconsolidated sand deposits, is similar to

that formed by pyritic stringers in Witwatersrand sediments.
(photomicrograph 4.)
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Photomicrograph 4.

Typical pyritic stringer in quartzite of zone L.F.1
Many opaque minerals are rounded and all "heavy"
minerals occur in the matrix. Some, near the right,
are crushed, others protrude slightly into quartz
snd chert grains.

Q@ = quartz

Ch = chert

Cr = chromite

L = leucoxene

Z = zircon
Pyrite is not indicated.

Plain light. (X 12) Section 5.



GOLD

PER TON

DWTS

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe VYUNIBESITHI YA PRETORIA
| | | 1 | 1 | | |
o
o
15
o
14
o
13 °
2 o
o
.
12 :
N
o
o
e o
I °
Lk
i o
o
o
10 . .
o
o
)
o]
9 o
o
o
o
8
[e]
o
o
3
°
o
2 o
(e]
o
o
[o] (]
® o
5 ]
= o
o
o
o o
o o]
o
=)
£ 0,
o o
o
o
<] Concentratron:
& Mumber of
% & wrrk pomts i unil
areq grea.
o
@ Sompe within F Feel of an inbrusive
=]
-
13 14 15 16 17 18 19

PERCENTAGE PYRITE (/38D

FIG. 2.

Pyrite-gold relationship in Basal Reef,



+
=

“ UNIVERSITEIT VAN PRETORIA
’ UNIVERSITY OF PRETORIA
=P Y

UNIBESITHI YA PRETORIA

- 14 -

It is noteworthy that the pyrite of stringers in quart-
zite far removed from conglomerate is also rounded.

In the banket, the rounded pyrite is generally of a
large size. The average size of the pyrite grains are 3 mm.
in diameter near the base, and 1 mm. towards the top of the
Basal Reef. Rounded pyrite of larger than average size is

an indication of high gold values. Grains larger than 3 mm.
are locally found in some reefs., They have the shape of
water-worn pebbles and granules.,

Rounded grains of pyrite less than 0.08 mm. diameter are
not found in quartzite. Smaller grains are either crushed
grains or secondary pyrite., According to theory, abrasion
should be negligible for particles smaller than 1/16 mm. in
diameter (0.06 mm) (Twenhofel, 1939, p.199). The evidence is,
therefore, strong that the rounded mineral, that is now
pyrite has a detrital origin and is not ocolitic.

It has often been stated that an increase in the pyrite
content in a reef is an indication of high gold values.
(Macadam 1935, p.79). A direct comparison between the gold
and the pyrite content of the Basal Reef on the Merriespruit
mine is now possible because sections sampled at 50 feet inter-
vals are assayed for both gold and pyrite. The results of
these assays have been plotted on a graph, fig. 2, and in-
dicates that there is a linear increase of pyrite with in-
crease in the gold tenor of the Basal Reef.

Microscope examination reveals that some of the grains
in the pyriticstringers have been fractured and others
crushed. Most of the fractures are filled with quartz,
Liebenberg has also commented on these fractured grains
(1955, p.170).

Grains of rounded pyrite have been pressed into quartz
by selective solution of the latter under pressure,(section 7
and others. Note that this effect is best seen in hand spe-

cimen against the contacts of the large grains.)
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but are always found in the matrix, whereas secondary hackly
or crystalline pyrite may partly replace quartz grains,
Whatever the original constitution of rounded pyrite, the
grains were already pyritic before silicification occurred,
The rarity of magnetite and haematite in the heavy mineral
concentrate suggests that the rounded pyrite originally con-
sisted of these minerals and that the pyritic stringers
originally were stringers of black sand.
Flaky, ragged and euhedral, crystalline pyrite is commonly
found near intrusions, but very close to a dyke the pyrite in
a reef is almost completely absent. The shaded circles in
fig. 2 represent the composition of samples taken close to
intrusions. Note that the percentage of pyrite in these
samples are all less than normal. A little further away flakes
and concentrations of pyrite occur both in the reef and in the
adjacent quartzite. This zone is followed by one enriched in
secondary and containing also primary rounded pyrite. Approxi-
mately coinciding with this zone is the end of the dark,
chloritized quartzite., Further away from the dyke, normal

rounded pyrite predominates.



UNIVERSITEIT YAN PRETORIA
@ UNIVERSITY OF PRETORIA
Qo YUNIBESITHI YA PRETORIA

TABLE I¥

SUMMARY OF DETAILED CHARACTERISTICS OF THE DIFFERENT BEDDING UNITS COMPRISING THE

UPPER DIVISION of tHE WITWATERSRAND SYSTEM.
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CHAPTER IITI.

THE STRATIGRAPHY OF THE MAIN-BIRD SERTES.

The general geological column of the Upper Division
of the Witwatersrand System in the Virginia and Merriespruit
mining areas, is shown on plate A. Owing to non-deposition
of some beds and to disconformities, the complete succession
has not been encountered in any single bore-hole, but has
been completed after careful study of the cores of all the
bore-holes in the area.

In the forthcoming descriptions the local units of
division will be used. The relation between the local and
regional correlation, and the thicknesses of the strata are
also shown on plate A.

Plate B is a diagrammatical representation of the
bore-hole data, drawn with the base of the Elsburg Stage as a
reference line, and arranged so that the most complete columns

are on the left,.

FOCTWALL BEDS - ZONE E.F.

The strata underlying the Basal Reef is collectively
known as Footwall beds or as the E.F. zone, the latter after
the scheme of. Borchers and White (1943).

Since drilling was directed to explore the Basal and
Leader-Basal Reefs, the number of bore-holes that penetrated
some depth into the Footwall beds are limited. The chief
characteristic of the Fcotwall beds is the prevalence of gra-~
dational changes between adjacent beds, and the repetition of
similar types of quartzite and conglomerate.

In table IV opposite the detailed characteristics of
the individual bedding wunits that comprise the Footwall beds,
are given. The units are also numbered in Plate A, so that
quick comparison between the stratigraphical column and

detailed descriptions is possible,



Photomicrograph 5.

Main Reef Footwall Quartzite. Rounded and cracked
grains of plagioclase are surrounded by cuartsz
grains in a matrix consisting mainly of sericite.
The inclusion-filled guartz in the upper right
hand corner is possibly secondary. The small

)
dark-grey grains near the right hand edge are

of epidote.

Crossed nicols. (X 355 Section 17.
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The cores of only three bore-holes were available for
the study of the lower 1,400 feet of the Upper Division.
They are bore-holes D.1 on the farm Dora 287, included in the
Merriespruit Lease Area, W.N.1 on Welgelegen 382, 6 miles
south of Merriespruit, and E.X.1l on Excelsior 866, 12 miles
south-west of Merriespruit. Descriptions of the cores of
bore~holes W.Z.1l and C.B.1l, logged by Mr. D.J. Sadie, were
available for comparison (See plate B). These two bore-holes
are situated east of Merriespruit,.

Small changes in facies, the effect of intrusions and

of possible faulting increased the difficulty of correlation.

(1) Th. ¥ain R:2f Footwall Cuartzitse (M.R.F.)

The name applied to this quartzite is that used in the
Central and West Rand, as nobody has yet given a specific
local name to the quartzite,

The green tinge of this quartzite is characteristic and
is most distinct near the Jeppestown shale but becomes very
faeint towards the top. The change from Jeppestown shale to
quartzite is gradational through a zone of alternating layers
of quartzite and shale of variable thickness. The top of the
transitional zone marks the base of the Upper Division, but
this point, in many bore-holes, is somewhat arbitrary.

The lowermost green quartzite is probably the equivalent
of the "Red bar® of the Central Rand. In the Free State the
rock is of course encountered in the reduced state, The most
prominent featuré of this quartzite under the microscope
(section 17, photomicrograph 5.), is the presence of fresh
grains of feldspar. The feldspar is a plagioclase in the
range albite-oligoclase, as determined by the Michel-Levy
method of measuring maximum extinction angles of albite twins
in sections normal to!{0l0L. The presence of feldspar is
remarkable in that it is the only occurence in the entire
series of slides examined. Borchers (1950, pp. 47,112) refers

to feldspar in the Lower Division, which indicates that this
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quartzite shows petrographic affinities with these sediments.
The green colour of the quartzite is probably due to the pre-
ponderance of chloritic over sericitic minerals., Epidote and
ragged grains of pyrite form accessories. The presence of
cpidote i1s also unique in the series of slides examined. No
rutile occurs in the slide.

Interbedded with the green quartzite are bands of pure,
white quartzite of a larger grain-size from about 60 feet, bu-
coming prominent at about 260 feet from the base, where the
quartzite forms a fairly consistent, light-coloured zone,

Over the uppermost 160 feet the quartzite gradually changes

in composition until it becomes almost identical with the gquart-

zlte within the L.F. 1 zone. The colour darkens to gray and
the green tinge is very faint., The quartzite is coarser,being
medium-grained. Small black chert fragments and yellow
sericitic specks appear. Blue opalescent grains of quartz are
also common. Interstratified with the quartzite are thin beds
of argillaceous quartzite that form the most distinct bedding
feature of the quartzite of the Upper Division. They change
upwards from green to dark-grey. Current-bedding becomes
noticeable and also remains a feature of most of the quartzite
of the Upper Division. Narrow pyritic stringers lie in the
current-bedded sediments. Sericite 1s more abundant than at
the base and minute needles of rutile occur sporadically and
in groups. (section 18.)

Over the upper 60 to 100 feet there are some narrow,

mineralised layers of grit.

(2) The Lower Footwall Beds (Zones L.F.2 and L.F.1)

The Lower Footwall beds are characterised by groups of
of small-pebble conglomerate and grit alternating with quart-
zite, There is a striking similarity betwecen these beds and
the Commonage-Ada May quartzite and conglomerate beds in the
Klerksdorp Area, judging from cores logged by Sadie and Baum-

bach. (Plate B). For this reason, the correlation of these
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beds with the Main Reef Group of conglomerates is fairly
certain.

The of zone L.F.2 is formed by the small-pebble conglo-
merate beds of the Ada May Reef. The conglomerate consists
mainly of quartz pebbles and some bands are well-mineralissd,
Individusl bands are, however, less than a foot in thickness
and alternate with quartzite., The conglomerate is not sharply
demarcated from quartzite. In the Free State this conglome-
rate is not auriferous. The lower contact of zone L.F.2 1is
sharp, but there is no change in the characteristics of the
gquartzite below and between the beds of conglomerate. The
even thickness of the Main Reef Footwall quartzite in the
central Free State Gold-fields indicate that there is no dis-
conformity at the base of the Ada May Reef, Bore-~holes C.B.1l
and E.X.1 to the east and south of Merriespruit Mine re-
spectively, have intersected progressively smaller thicknesses
of this quartzite. There is, therefore; fairly strong evidence
that a disconformity exists near the margin of the basin of
deposition at this horizon. This is not, however, accompanied
by a change in the character of the Ada May Reef,

At about 25 feet from the ase of zone L.F.2 there are
small-pebble conglomerates and coarse grits that contain a
remarkable amount of silicified quartz-porphyry pebbles, The
equivalent horizon in the Klerksdorp Area was not recognised
by Sadie, but Baumbach (unpublished logs) described a com-
parable horizon in bore-hole T.L.6 on Klerksdorp Townlands as
containing "igneous” pebbles,

At about 150 feet from the base of zone L.F.2, small-
pebble conglomerates and coarse grits again occur, in which
pebbles of chert are more abundant than any other pebble con-
stituent. This bed, the Chert Marker, has been used as a key
bed both in the Orange Free State and in the Klerksdorp Gold-
fields.

A similar cycle of sedimentation to that which produced



the sequence of ouartzite and grit up to the Chert Marker
has been repeated in the sediments occurring towards the top
of this zone,.

Zone L.F.l begins with thin grit and small-pebble conglo-
merate bands correlated with the Commonage Reef in the Klerks-
dorp Area. In the cores of the three bore-holes available,
the Commonage Reef zone is no more prominent than any of the
succeeding coarse members of zone L.F. 1, Pebbles of black
chert are conspicious but although chert is a common pebble
constituent, it is subordinate to quartz. These coarse con-
stituents remain fairly similar in composition throughout zone
L.F.1 except that a flinty chert becomes prominent high up in
the succession (see plate A) and that the quartz pebbles are
predominant in the uppermost small-pebble conglomerate beds.

The quartzite, although similar to that in zone L.F.2, is
mainly coarse-grained and contains grains of chert in approxi-
mately the same proportion as in the grit members.

Grains and pebbles of red jasper occur in the core of bore-
hole E.X.1 above the Commonage Reef ind psrsist in the

remainder of the Fodtwaill heds.

(3) The Middle Footwall Beds. (Zones M.F.3,M,F.2 and M,F.1)

The Middle Footwall beds are the most difficult to sub-
divide as they contain thick accumulations of dull, somewhat
argillaceous quartzite. Where they change into finer- or
coarser-grained beds, the change is gradational., Two beds of
very light-grey pure quartzite are the most easily recogni-
sable, They have locally been called the Lower and Upper
White bands.

The quartzite of zone M.F.3 is mainly dull and somewhat
argillaceous, and terminate with the siliceous quartzite bed
of the Lower White band.

The variations in the quartzite in Zone M.F.2 is greater
than in zone M.F.3, there being alternations of dull,argilla-

ceous and light, siliceous bands. Narrow lenticular beds of
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grit are also present. Grit bands about 175 feet from the
base of zone M.F.2 have been correlated by Feringa with the
Livingstone-Johnstone reefs, (Feringa 1954, p.14). Examina-
tion of detailed bore-hole logs reveals that the grit beds
change in facies in an easterly direction to quartzite.(Plate B,
bore-holes M,0.2, M.2, M.1 and C.A. 1). It is possible that
this change also occurs in a southerly direction, because borce-
hole W.N.1l has no grit bands in the relevant position.
The Upper White band forms the base of zone M.F.1l and is

succeeded by coarse argillaceous quartzite., In some inter-

sections this contact is sharp, but in many it is gradational,

The same can be said of the contact of the argillaceous quart-

zite with the Intermediate Reefs.

(4) The Upper Footwall Beds (Zones U.F.L to 1).

The Intermediate Reefs at the base are followed by quart-
zite containing layers of grit and then by speckled, siliceous
quartzite,

The zonal subdivision employed by geologists of the Anglo-
American Corporation in the Free State differs from that of
Baumbach in that they class the Intermediate Reefs as gone M.F.1
and Baumbach's zone M.F.1l as zone M.F.2, etc. The divisions
for the remainder of the Upper Footwall are the same in both
schemes.,

The Intermediate Reefs comprise narrow grit and small-
pebble conglomerate bands intercalated with variable thicknesses
of argillaceous, brownish-grey and siliceous, grey quartzite.
The pebbles are poorly sorted. They consist, amongst others,
of rounded and subangular quartz, subangular and tabular
black chert, grey and green chert, irregularly shaped yellow
metamorphosed shale and green quartzite. A few pebbles of
silicified quartz-porphyry, red jasper and blue opalescent
quartz have also been noticed. Some of the conglomerate bands
contain a fair amount of pyrite. The gold tenor is very low,

the concentration rarely exceeding 1 dwt. per ton, The reefs
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Fig.3.

Diagrammatic profile of Upper Bird Reefs, from Merriespruit to Saaiplaas, 0.F.S.
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are, however, remarkable for their relatively high content of
uranium-bearing minerals.

The quartzite near the top of zone U.F.4 is siliceous,
the change upwards being gradational from the argillaceous,
brownish-grey, gritt.y quartzite that predominates toward the
base.

The grit beds of zones U.F., auu U.F.2 are characterised
by scattered black, angular granules of chert,

The quartzite of the Upper Footwall beds is variously
speckled and siliceous. Thoe details of cich bed is
presented on plafé 4 and Tgble IV,

A variable thickness of Footwall Beds have been eroded
prior to the deposition of the Basal Reef. 1In plate B, one
can clearly see that the sediments overlie the Footwall beds

disconformably,

ZONES E.L.3 TO E.L.1 AND B5.S5.3 TO E.S.2.

(See bore-hole columns in plates C, E and F),

(1) The Basal Reefl Zone E.L.3).

The Basal Reef and the quartzite between the Khaki Shale
and the Basal Reef has been given the zone-symbol E.L.3 by

Borchers and White (1943, p.l143).
In the extreme south of the Orange Free State Gold-field

the Basal Reef is a well-developed conglomerate of the type
that would be classified by Pettijohn (1949, p.207) as oligo-
mictic, It is characterized in this area by the rarity of
carbon seams. From the Harmony Mine northwards the reef de-
creases in thickness and carbon seams become more prominent.
The "carbon seam™ type of reef is characteristic of the Saai-
plaas mine. (See fig. 3).

The Basal Reef ranges in thickness from zero to more than
ten feet., Where its maximum development is attained, the
Basal Reef consists of several conglomerate bands separated
by lenses of quartzite., The quartzite is similar in appearance

and in bedding structures to the footwall quartzite, but the
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beds with the Main Reef Group of conglomerates is fairly
certain.

The of zone L.F.2 is formed by the small-pebble conglo-
merate beds of the Ada May Reef. The conglomerate consists
mainly of quartz pebbles and some bands are well-mineralissd,
Individusl bands are, however, less than a foot in thickness
and alternate with quartzite., The conglomerate is not sharply
demarcated from quartzite. In the Free State this conglome-
rate is not auriferous. The lower contact of zone L.F.2 1is
sharp, but there is no change in the characteristics of the
gquartzite below and between the beds of conglomerate. The
even thickness of the Main Reef Footwall quartzite in the
central Free State Gold-fields indicate that there is no dis-
conformity at the base of the Ada May Reef, Bore-~holes C.B.1l
and E.X.1 to the east and south of Merriespruit Mine re-
spectively, have intersected progressively smaller thicknesses
of this quartzite. There is, therefore; fairly strong evidence
that a disconformity exists near the margin of the basin of
deposition at this horizon. This is not, however, accompanied
by a change in the character of the Ada May Reef,

At about 25 feet from the ase of zone L.F.2 there are
small-pebble conglomerates and coarse grits that contain a
remarkable amount of silicified quartz-porphyry pebbles, The
equivalent horizon in the Klerksdorp Area was not recognised
by Sadie, but Baumbach (unpublished logs) described a com-
parable horizon in bore-hole T.L.6 on Klerksdorp Townlands as
containing "igneous” pebbles,

At about 150 feet from the base of zone L.F.2, small-
pebble conglomerates and coarse grits again occur, in which
pebbles of chert are more abundant than any other pebble con-
stituent. This bed, the Chert Marker, has been used as a key
bed both in the Orange Free State and in the Klerksdorp Gold-
fields.

A similar cycle of sedimentation to that which produced



the sequence of ouartzite and grit up to the Chert Marker
has been repeated in the sediments occurring towards the top
of this zone,.

Zone L.F.l begins with thin grit and small-pebble conglo-
merate bands correlated with the Commonage Reef in the Klerks-
dorp Area. In the cores of the three bore-holes available,
the Commonage Reef zone is no more prominent than any of the
succeeding coarse members of zone L.F. 1, Pebbles of black
chert are conspicious but although chert is a common pebble
constituent, it is subordinate to quartz. These coarse con-
stituents remain fairly similar in composition throughout zone
L.F.1 except that a flinty chert becomes prominent high up in
the succession (see plate A) and that the quartz pebbles are
predominant in the uppermost small-pebble conglomerate beds.

The quartzite, although similar to that in zone L.F.2, is
mainly coarse-grained and contains grains of chert in approxi-
mately the same proportion as in the grit members.

Grains and pebbles of red jasper occur in the core of bore-
hole E.X.1 above the Commonage Reef ind psrsist in the

remainder of the Fodtwaill heds.

(3) The Middle Footwall Beds. (Zones M.F.3,M,F.2 and M,F.1)

The Middle Footwall beds are the most difficult to sub-
divide as they contain thick accumulations of dull, somewhat
argillaceous quartzite. Where they change into finer- or
coarser-grained beds, the change is gradational., Two beds of
very light-grey pure quartzite are the most easily recogni-
sable, They have locally been called the Lower and Upper
White bands.

The quartzite of zone M.F.3 is mainly dull and somewhat
argillaceous, and terminate with the siliceous quartzite bed
of the Lower White band.

The variations in the quartzite in Zone M.F.2 is greater
than in zone M.F.3, there being alternations of dull,argilla-

ceous and light, siliceous bands. Narrow lenticular beds of
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grit are also present. Grit bands about 175 feet from the
base of zone M.F.2 have been correlated by Feringa with the
Livingstone-Johnstone reefs, (Feringa 1954, p.14). Examina-
tion of detailed bore-hole logs reveals that the grit beds
change in facies in an easterly direction to quartzite.(Plate B,
bore-holes M,0.2, M.2, M.1 and C.A. 1). It is possible that
this change also occurs in a southerly direction, because borce-
hole W.N.1l has no grit bands in the relevant position.
The Upper White band forms the base of zone M.F.1l and is

succeeded by coarse argillaceous quartzite., In some inter-

sections this contact is sharp, but in many it is gradational,

The same can be said of the contact of the argillaceous quart-

zite with the Intermediate Reefs.

(4) The Upper Footwall Beds (Zones U.F.L to 1).

The Intermediate Reefs at the base are followed by quart-
zite containing layers of grit and then by speckled, siliceous
quartzite,

The zonal subdivision employed by geologists of the Anglo-
American Corporation in the Free State differs from that of
Baumbach in that they class the Intermediate Reefs as gone M.F.1
and Baumbach's zone M.F.1l as zone M.F.2, etc. The divisions
for the remainder of the Upper Footwall are the same in both
schemes.,

The Intermediate Reefs comprise narrow grit and small-
pebble conglomerate bands intercalated with variable thicknesses
of argillaceous, brownish-grey and siliceous, grey quartzite.
The pebbles are poorly sorted. They consist, amongst others,
of rounded and subangular quartz, subangular and tabular
black chert, grey and green chert, irregularly shaped yellow
metamorphosed shale and green quartzite. A few pebbles of
silicified quartz-porphyry, red jasper and blue opalescent
quartz have also been noticed. Some of the conglomerate bands
contain a fair amount of pyrite. The gold tenor is very low,

the concentration rarely exceeding 1 dwt. per ton, The reefs
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Diagrammatic profile of Upper Bird Reefs, from Merriespruit to Saaiplaas, 0.F.S.
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are, however, remarkable for their relatively high content of
uranium-bearing minerals.

The quartzite near the top of zone U.F.4 is siliceous,
the change upwards being gradational from the argillaceous,
brownish-grey, gritt.y quartzite that predominates toward the
base.

The grit beds of zones U.F., auu U.F.2 are characterised
by scattered black, angular granules of chert,

The quartzite of the Upper Footwall beds is variously
speckled and siliceous. Thoe details of cich bed is
presented on plafé 4 and Tgble IV,

A variable thickness of Footwall Beds have been eroded
prior to the deposition of the Basal Reef. 1In plate B, one
can clearly see that the sediments overlie the Footwall beds

disconformably,

ZONES E.L.3 TO E.L.1 AND B5.S5.3 TO E.S.2.

(See bore-hole columns in plates C, E and F),

(1) The Basal Reefl Zone E.L.3).

The Basal Reef and the quartzite between the Khaki Shale
and the Basal Reef has been given the zone-symbol E.L.3 by

Borchers and White (1943, p.l143).
In the extreme south of the Orange Free State Gold-field

the Basal Reef is a well-developed conglomerate of the type
that would be classified by Pettijohn (1949, p.207) as oligo-
mictic, It is characterized in this area by the rarity of
carbon seams. From the Harmony Mine northwards the reef de-
creases in thickness and carbon seams become more prominent.
The "carbon seam™ type of reef is characteristic of the Saai-
plaas mine. (See fig. 3).

The Basal Reef ranges in thickness from zero to more than
ten feet., Where its maximum development is attained, the
Basal Reef consists of several conglomerate bands separated
by lenses of quartzite., The quartzite is similar in appearance

and in bedding structures to the footwall quartzite, but the
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CHAPTGER IV,

TI3 STRATIGRAPHY OF THo KIFN3URLLOY « sSL53JdRT §uRTES,

THE KIMBERLEY STAGE.

(See bore-hole columns, plates &,F, and G.)

An impure yellow-grey quartzite, abundance of conglome-
rate beds and a number of disconformities are general
characteristics of this stage.

The general sequence o the strata of this stage is
shown in plate A,

Mellor (1915, p.30) chose the lower contact of the Kim-
berley Shale as the base of the Kimberley -~ Elsburg Seriés be-
cause he could not find any signs of a disconformity at the
upper contact of this shale on the Central and West Rand and
because the Kimberley Shale was usually associated with the
Kimberley Reefs.

The symbols proposed by Feringa (1954, p.51) have been
used as these lend themselves well to application in the
southern area of the Free State Gold-field.

Localised lagocnal fluvial and estuarine deposits occur

in this stage and will be described in detail.

(1) The Upper Shale Marker (Zone E.S.1)

In the two mines studied, the Upper Shale Marker, as this
zone 1s called in the Orange Free State, has been encountered
only in the vicinity of No. 1 Shaft at Virginia Mine. It is
the most reliable marker in the Upper Division of the Witwaters-
rand System and is correlated with the Kimberley Shale of the
Central Rand with reasonable certainty. On account of the over-
lap of the "B" Reef and owing to the fact that coarse sediments
were deposited close to the original shore-line, this zone thins
out from over 70 feet in the north-western corner of the Harmony
mine to about 7 feet at Virginia, No.l Shaft. Before Virginia
No. 2 Shaft is reached, the zone has petered out. The isopach
map (fig. 7, Chapter V) indicates the approximate limit of this

zone.,
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The Upper Shale Marker is a phyllitic, highly arenaceous
shale alternating with laminae of phyllite and argillaceous
quartzite. Slickensided slip-planes parallel to the bedding
are common in the phyllite. The predominant minerals are quartaz,
sericite and some pyrophyllite, Acceésary minerals are zircon,
rutile, tourmaline and leucoxene. A4 few small laths of chlori-
toid cut across the schistosity and in one case shreds of seri-
cite have been pushed out of the way by the force of crystal-
lisation of the chloritoid. Rutile is not so abundant that it
may be termed characteristic of this bed. (section No. 25).

Lenticular slickensided quartz veins occur sporadically on

the surface between the Upper Shale Marker and the 73" Reef.

(2) The Lower Kimberley Substage {Zones L.K.3 to L.K.1)

This substage, which is the equivalent of zones E.C.3 and
E.C.4 of Borchers and White, is divided into three zones, the
boundaries of which in some localities, 1s somewhat zrbitrary.

(a) Zone L.XK.3.

The "B" Reef lies at the base of this zone, or is sepa-
rated from the base by a few inches of fairly pure quartzite.
The reef is a zone of polymictic conglomerate beds and thin
intercalations of gquartzite. Closely-packed pebbles form the
thickesgt bands near the base, whereas loosely-packed pebbles
occur in the uppermost bands. The pebbles are poorly sorted,
many are poorly rounded and have a variety of shapes. Some of
the bands contain an abundance of yellow, partly silicified
sericitic shale pebbles, Many of these are lath-shaped or
discoidal, others are compressed between harder pebbles. The
quartzitic matrix is less sericitic than the quartzite over-
lying the "B" Reef,

The mineralisation is sporadic. Fairly large rounded
grains of pyrite (up to 3/16 inch in diameter)and'carbon®
specks can be seen in the gold-bearing portions of the reef,
these being usually found near the base. It is significant that

the mineralised portions of the reef are oligomictic in character.
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The meagre evidence obtained from bore-~hole cores
secems bto indicate that the "B Reef is well-developed in a wide
zone running in a north-north-westerly direction from the com-
mon boundary point of the three mines bordering on the Sand
River. The Reef becomes less robust to the north and south of
this zone, and contains a higher proportion of intercalated
quartzite, The "B Reef is probably not developed in the south-
western part of the Merriespruit Mine., In bore-hole K.A.3 the
Reef is so thin that it could only be distinguished positively
by means of its radiometric anomaly, the quartzites above and
below being indistinguishable. In bore-holes M.0.2 and M.0.3
the "B" Reef cannot be identified with certainty,

In the south-eastern part of the Merriespruit Mine, the
"B" Reef has promising gold values and the disconformity below
the reef is more pronounced than elsewhere,

The lenses of small-pebble conglomerate and grit over-
lying the "B"™ Reef is similar in composition to the reef itself,
The cuartzite in which they are found is similar to that of zone
E.S5.2. The tendency for grains to be orientated is not so
strong and the sorting is poorer than that of zone E.S. 2.
(sections 15, 26 and 27.)

Up to about 30 feet from the base of the "B" Reef the
texture becomes progressively finer, At this elevation in the
stratigraphicel column a set of lenticular beds of non-aurife-
rous polymictic conglomerate occur,

A light yellow-grey quartzite containing large scat-
tered black and yellow granules rests on this conglomerate,

The upper part of this quartzite is characterised by scattered
pebbles, consisting mostly of black quartz and chert.

Another set of lenticular polymictic conglomerate beds
follows on the pebbly quartzite and marks the end of zone L.K.3.

(b) Zone L.K.2.

This zone is composed of highly sericitic quartzite,

The lower boundary of this zone may be either sharp or illas

-

defined,
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Tt varies from medium-grained to coarse-grained and is yellow-
brown. The gquartz grains seldom touch each other and the edges
of the grains are embayed, owing to replacements by sericitic
material. (photomicrograph 1,section 28)., Various aggregates
of chlorite, sericite, chert and other minerals as described in
Chapter II and isolated grains of chert and microcrystalline
gquartz are encountered in the matrix. Chlorite 1is only locally
present, Small acicular crystals of rutile are common. Coloured
grains are inconspicious in the hand specimen.

Lenses of conglomerate or grit are rare in this zone,
In the upper section the quartzite contains isclated rounded
pebbles of quartz.

(¢) Zone L.K.1,

Lenticular polymictic beds of conglomerate occur at the
base of this zone. It is enclosed and succeeded by a yellowish
grey, gritty quartzite containing coarse-grained black and yellow
granules of chert and shale. (section 29 )

Layers of grit mark the coarsest phases of this cquart-

zite,

(3) The Middle Kimberley Substage (Zones M.K.L - M.K.1l)

The base of this substage is demarcated by the disconformity
underlying the "Big Pebble® Reef,

Feringa (1954, p.51) has dubdivided this stage into four
zones. Correlation of data is very difficult, because the
average thickness of this substage intersected by the bore-hocles
on the Virginia and Merriespruit Mines is only 20 feet and
9 feet respectively, and especially as all the zones are rarely
encountered in a single bore-hole. The equivalent of this
substage in the scheme of Borchers and White is zone E.C.Z.

A feature of this substage is the coarse texture of the
quartzite and the oligomictic large-pebble conglomerate beds.

(a) The Big Pebble Reef (Zone M.K.L4).

Large, well-rounded pebbles 1 inch to 4 inches in
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average diameter, chiefly composed of milky white quartz, but
also of flint and dark chert, lie scattered in a matrix of light.
srey quartzite with very little argillaceous material, Th: cuirtz
grains are closely packed and sub-angular, Many are "welded®
together, the contacts being sutured. Black, impure grains of
chert and some concentrations of sericite and rutile give rise

to coloured specks. (section 30.)

There are one or more bands of conglomerate.

Quartzite, similar to that occurring in the matrix, may separate
the conglomerate locally from the underlying disconformity. The
contact between this quartzite and the quartzite of Zone L.X.3
is fairly sharp, but the two rock-types cannot easily be split
on the plane of the contact.

Pyrite 1s rare, and occurs in isolated patches at the
base and in the reef itself., Gold is associated with the minc-
ralised patches. The only economic concentration of gold was
in bore-hole V.Z.3, which assayed 3,25 dwts. over a width of
L6.L4 inches. The gold content is low, but consistent in the
south-eastern part of the Merriespruit area.

The maximum pebble dimensions of the conglomerate beds
of the Middle Kimberley substage decreases in a south-westerly
direction from approximately 4 inches to 2 inchzs with the rosul”
that the importance of the "Big Pebble Reef" as a marker bed is
lost.

The thickness of this zone ranges from zero to 30 feet,

(b) Zone M.K.3.

This zone consists of a sericitic, yellow-grey quart-
zite. The coloured grains are similar to those in the previous
zone, Thin lenses of rounded quartz-pebble conglomerate are
present,

(¢} Zone M.K.2.

Zone M,K.2 is largely conglomeratic., The matrix is a
little more argillaceous than that of Zone M.K.4. Well-rounded
pebbles averaging 2 inches in diameter occur in this zone.

These were first described by Feringa (1954 p.40), who states
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that they are the product of the reworking of unconsolidated
sediments. They are well-mineralised and contain rounded grains
of carbon. This reef can easily be confused with the MAT Reef.
Fncouraging, but no payable gold values have been obtained from
the reef, which must occur in limited areas only, as it is
recognised in the core of only a few bore-~holes. The best
example was intersected in bore-hole Z.V.1, 9000 feet north of
Virginia.

(d) Zeone M.K.1

A medium-grained grey quartzite which has a very slight
vellow tinge froms the main feature of this zone. Grains of
black chert and yellow silicified shale form scattered coloured
specks in the quartzite. Thin beds of siliceous quartzite and
lenses of loosely-packed large-pebble conglomerate are inter-

stratified with the quartzite.

(4) The Upper Kimberlev Substage (Zones U.K.3 - 1).

The substage is divided, according to the scheme proposed
by Feringa into three zones, as indicated in Table I and Plates ..

They correspond to the Zones T.I and E.C.I in the scheme
of Borchers and White.

A disconformity below the "A™ Reef has been proved in the
Odendaalsrus area of the Orange Free State Gold-fields (Feringa
1954, p.42) and also in the Virginia-Merriespruit area (Feringa
1954, p.5k.)

The correlation within this substage, again, must be con-
sidered as tentative. The beds are discontinuous and the
average thickness, calculated from bore-hole data, is only
6 feet. The short distance between disconformities indicate
that shallow-water conditions prevailed when these sediments
were being formed.

Over large areas the Upper Kimberley Stage has been eroded
away prior to deposition of the Elsburg Stages.

(a) The "A" Reef (Zone U.K.3).

The congleomerate which constitutes this zone is known
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as the "AT Reef., It varies in thickness from a single string
of pebbles to 2 feet 7 inches and consists of well-rounded
pebbles, the average diameter of which is % inch. The pebbles
consist of clear, dark, smoky and white quartz, the quartz
being exceptionally well-rounded., Some quartz pebbles are
dark-rimmed. Black and dark-grey chert pebbles occur in minor
amounts, Pebbles about % inch in diameter occur in portions
of the conglomerate. The pebbles are compact and well-sortead,
The matrix 1s vyellow and sericitic:, resembling the
quartzite above the conglomerate. In the Virginia No. 1 Shaft,
the matrix of the Reef contains abundant sericite and bright
orange-yellow specks. The pebbles are coated with sericite and
98 this coating forms a surface of weakness, the rock tends to
break around some of the pebbles in the reef,

As certain bore-holes (e.g. M.1l) intersected more than
one band of conglomerate in the "A"™ Reef horizon, it is possible
that the reef, in some areas, is multi-banded.

Pyrite is abundant, rounded in shape and less than
1 mm,in size. Miss.minat.d thucolite has discoloured the
matrix, The values obtained from the few intersections indicate
that the ratio of uraninite to gold will be high. A hand
specimen taken adjacent to a sample which had a gold value of
3 dwts, per ton, gave an appreciable count on a Geiger-Muller
Counter.,

The "A" Reef is confined to the area where the discon-
formity at the base of the Elsburg Stage has not cut down
appreciably into the underlying sediments, The Reef is poorly
developed towards the south-east. It is potentially an economic
reef’ of the patchy type, although so far there arc no payable
bore-hole intersections of this Reef in the Virginia-Merrie-
spruit area. The nearest payable intersection of the "A"™ Reef
is that of bore-hole Z.V.1,

(b) Zone U.K.2.

The quartzite constituting this gone is light-grey and

has a definite yellow tinge, which varies according to the
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amount of sericite in the rock. The grains are packed in such
a way that they often touch, but there is space belween grains
for sericite, chlorite and fine-grained quartz to be present,
Concentrations of sericite, chert, acicular yellow rutile and
leucoxene give rise to coloured specks which are fairly evenly
distributed through the rock. Some of the grains are elongated
parallel to the bedding {section 30 ) Large granules are
sparsely scattered through the cuartzite. Pyritic stringers
are present, Strata of argillaceous quartzite less than 5
inches in thickness, lie at intervals of 2 to 3 feet. No
current~bedding has been necticed in the bore-hole corss.(section
32.)

{c) Zone U,K.1.

An upper small-pebble conglomerate containing loosely
packed pebbles up to 12 inches in dismeter, has been inter-
sected in bore-hcle K.A.2. Feringa 1954 {p.38) has called the
correlate of this resf the "A" Reef Leader. The matrix of this
conglomerate is of similar composition teo the quartzite of
Zone U.K.2, The reef is poorly mineralised and the gold content
1s low,

A stratum of highly argillaceous gquartzite, up to 6
thick, appears immediately below the lovrest bed of the Elsburz
Stage, in bore-holes M.0.1, K.A.2, K.A.3 and 8.E.1. This
stratum appears to overlie different beds of the Kimberiley
Stage. Should this bed be continucus, it might represent a

fossil soil.

(5) MChannel™ Deposits of Kimberley Apge,

A wide valley, striking east-west across the central part
of the Merriespruit Mine, was eroded into the underlying for-
mations and subé%quently filled in with a wide range of sedi-
ments, (See fig. 5).

According to a tentative correlation set out in plate G,
the esarliest sediments formed after the Wchannel"™ deposits

belong to zone M.K. 1. The correlations within the Middle and
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Upper Kimberley Stages are tentative, but one can establish an
upper limit to the possible age of the "channel®™ deposits as
pre-V.S.5 , by the fact that the deposits underlie the discon-
formity at the base of the Elsburg Stage.

In the most easterly intersection of these deposits on
the Merriespruit Mine, that of bore-hole M.2, the thickness of
the channel deposit, corrected for intrusives, is 245 feet and
in No. 1 Shaft, the most westerly intersection, the thickness
is 105 feet, An extensive’portion of the Leader Basal Reef to
the east of Merriespruit No. 2 Shaft has been scoured away (see
fig. 5, platesB and I.)

The basal portion of the deposit consists of numerous small
channels, partly filled with conglomerate and partly with
siliceous, light-grey quartzite. Younger channels have been cut
into the first-formed ones with the result that a profile trans-
verse to the general direction of elongation of the channels
reveals a cross-bedded structure on a large scale. The small
channels trend in the same direction as the main valley. They
give the base of the“channel'deposit a scalloped outline.

Lenticular bodies of all grades of particle size from sand
to boulder dimensions are represented; reflecting the variable
competencies of the stream-currents,

The quartzite is usually siliceous. The pebbles in the
conglomerate lenses are rounded. They consist mainly of quartz,
chert and a few silicified shale pebbles. Mineralisation is
usually very poor, although pyritic stringers appear locally.
Occasional concentrations of gold have been found near the base
of these deposits. A notable peculiarity of some of the quart-
zite is the presence of sparsely scattered, rounded, dark pebblcs
of quartz.

Lenticular shale beds appear high up in the succession,
and some of the upper channels are lined with thin beds of shala,
Arenaceous shale is common high up in the succession and is pre-
dominant in the upper half. Lenticular bodies of poorly mine-~

ralised conglomerate, carrying a fair amount of silicified shale
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pebbles, were found near the base of the shale in Herriespruit
No., 2 Shaft., At this horizon, scattered boulders of quartz
lie in the shale or in argillaceous guartzite.

The shale is well-bedded, somewhat graded and arcnaceous.
The bedding planes part easily, and has smooth, somewhat
polished surfaces. Minor slickensiding appears on some of
these planes. The shale breaks into slabs varying in thick-
ness from less than an inch to over a foot. Small penecon-
temporaneous slips, folds and local abnormal inclinations of
bedding are features of this shale. Tongues and lenses of
fine-grained silty quartzite are irregularly spaced, The
arenaceous shale terminatcs suddenly .upward, and forms the
upper contact in the majority of the bore-holes that interssct
the channel deposits. In bore-hole S.E.2 conglomerate, quart-
zite and sharply defined tongues andl:énses of shale dipping
at variable angles indicate a repetition of the quartzite-con-
glomerate facies of the channel in the upper portion of the
deposits. There is a possibility that it is this facies that
has been intersected above the shale in bore-holes S.E.1 and
K.A.2 (plate G.)

A subsidiary channel has been intersected in bore-hole V.4.

In a thin section of the arenaceous shale (section 31),
there are alternating laminae containing particles in the size
range of silt and mud. Quartz grains are most common in the
coarse-grained, whereas flakes of sericitic material are more
abundant in the fine-grained laminae., Large flakes of a seri-
gitic mineral(;robably pyrophyllite) are orientated parallel
to the bedding planes and are partially altered to chlorite.
THE ALSBURG STAGE (ZONZS V.3.5 - V.S.1l).

There is a marked difference between the quartzite of
the Elsburg Stage, amd that of the underlying Kimberley Stage.
The feature that strikes an observer at once is that the yel-
lowish-brown tinge is absent in the¢ quartzite of the Elsbure

Stage. Inspection of thin sections reveals that this is so
because the sericitic minerals form a smaller proportion
in the matrix compared with quartzite of the
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Kimberley Stage. {Compare sections 32 and 33, only 1 ft.
difference in elevation!.

The gusrtzite is strongly current-bedded and is also
ripple-marked on some bedding-planes. Bedding-planes are well-
defined and are usually accentuated by thin layers of argillacecus
guartzite, which are found at intervals of about two and threc
feet throughout the cuartzite., The current-bedding is exhibited
by laminee of varying grain-size and varying amounts of im-
purities., There are pyritic stringers in some of these laminaz.

The Elsburg Stage is divided into five zones as indi-

cated in Table T and Plate A,

(1) Zone V.S.5,

After this zone has been intersected in the No, 2 Shaft of
Merfiespruit, it was established that two entirely different
varieties of conglomerate are developed in it, This inter-
section may be taken as the type section of zone V.5.5: a com~
pact, well-rounded quartz-pebble conglomerate having an average
thickness of 24 inches immediately overlies the "channel™ shale.
After the deposition of the conglomerate, some of the mud has
been sgqueezed in between the lowermost pebbles., The pebbles
are mostly constituted of clear to grey, smoky quartz, some
being dark-rimmed, and grey gquartzite, A few pebbles of chert
and green and yellow sericitic quartzite also occur in this
reef, The colour of the quartzitic matrix is grey or dark-;yrey,
The reef is well-mineralised and the pyrite, less than § inch
in longest dimensiocn, has a dull lustre. Thucolite forms very
small, disseminated, dust-like specks in the matrix, A layer
of gquartzite, 1 inch thick, splits the reef into two bands along
the westerly section of the shaft. The average gnld value of
the reef in the shaft is 6.8 dwts. per ton, and the uraninite-
gold ratio is high,

A bed of quartzite ranging from 9 teo 12 inches in thickness
separates the lower conglomerate from the upper and there is no
parting which could indicate an hyatus between the conglomerats

and the quartzite, As this quartzite is essentially similar to
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the gquartzite of zone V.S.4, the detailed description of the
guartzite will not be given here. The upper contact is alse
conformable, the coarse current-bedded laminae near the top of
the quartzite carrying granules and small pebbles typical of
the overlying conglomerate. The currents responsible for the
current-bedding flowed from west to sast,

The upper conglomerate, the one usually known as the V.5.5
Conglomerate; has a thickness of 5 to 7 feet in the shaft inter-
section. The pebbles are lcosely packed , poorly sorted and
range from sub-angular to sub-rounded. Numerous milky-white
pebbles of quartz contrast with the dark-grey guartzitic matrix,
and pebbles of clear and blue opalescent, guartzite, dark-grey
chert, pale-yellow silicified shale and quartz-porphyry, give
this reef its characteristic appearance., Many chert and shale
pebbles are tabular and wedge-shaped,and some shale pebbles are
compressed between harder pebbles. The matrix of the conglome-
rate is formed of small pebbles, granules and grains of guartsz
and chert, and aggregates of chert, chlorite, sericite and rutile
in varying proportions. The interstitial material is an aggre-
gate of chlorite, microcrystalline quartz and chert, small shreads
of sericite and an opaque black dust. The grains are closely
packed. Occasional sub-rounded grains of pyrite and rounded
grains of zircon occur in the matrix, Pyrite also occurs in
stringers, (sections 33 and 34.)

In bore<~hole K.A.2, the pyrite is concentrated locally in &
well-gsorted section of the V.5.5 Conglomerate. This section
occurs wy from the conticts of th: conslomerate and contiins

2.35 dwts. rold ove.r 2 g mplod width of 4 inchus.

In all the other intersections of the V.3.5 Conglomerate
the gold values are negligible,

In the short interval of 10 feet an oligomictic, auriferous
conglomerate and a polymictic non-auriferous conglomerate occur
together, the former lying disconformably on "channel® shale,

(The disconfarmity will be discussed in a later chapter.) The
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The interesting point about these two conglomerates 1s that the
former has most of the characteristics of a potentially economic
gold-bearing reef, whereas the latter is typical of a non-
auriferous conglomerate.

The lower conglomerate is lenticular. It was intersected
in only 7 out of 18 bore-<holes drilled on the Merriespruit Mine,
and the reef has not heen positively identified in the Virginia
Mine, except as a layer of coarse grit in the intersection of
No. 1 Shaft. Bore-hole Z.V.1, north of Virginia Mine (fig.,9)
passed through both these reefs as well as the "A"™ Reef, 1In
4 other bore-hole intersections on Merriespruit Mine, the heorizon
of this conglomerate was recognised as a layer of rounded quartz
pebbies. The value obtained in the Merriespruit No. 2 Shaft
intersection is the highest encountered in the two mines and in
the surrounding area.

The lower congzlomerate can be correlated with the "Gold
Estates Leader"™ of the G.F. block. The correlation 1s based on
the following criteria:-

(a) The appearance of the reef agrees with Feringa's
description of the "Gold Estates Leader®,{1954,p.56).

(b) The reef is overlain by the V.S.5 Conglomerate, which
Feringa calls the "Elsburg Basal Grit."

(¢c) The reef lies directly on the disconformity, which
marks the base of the Elsburg Stages, in both the
G.F. Block and in the Virginia-Merriespruit area.

{d) It cannot be the "A" Reef as that reef had been
eroded away south of bore-hole G.F.5 before the
sediments of the Elsburg Stage were formed. (Sse the
isopach map, fig. 9,in the next chapter,)

{e¢) Bore-hole Z.V.l has intersected the V.3.% Conglomerate
and also both the "Gold Estates Leader™ and the MAT
Reef.

(f) The reef lies directly on fichannel™ shale, both in

Merriespruit No, 2 Shaft and in bore-hole V.B.K.1l in
the G.F. block., (Feringa 1954, p.58)

Feringa consliders the narrow conglomerate underlying the
Blsburg Basal Grit, followed by normal Kimberley formations in
bore-hele G.F.5,to be the "A™ Reef, Considered in the light of
the succession revealed in the Merriespruit No, 2 Shaft inter-

section, the wirter is of the opinion that the conglomerate is
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not the "A" Reef, but the "Gold Estates Leader”. Fortunately,
this does not detract from Feringa's arguments concerning the
age of the "Gold Estates Leader, and it must be concluded that
the "Gold Estates Leader®, and not the V.S.5 Ccnglomerate,
forms the basal conglomerate of the Elsburg Stage.

The V.S, Conglomerate varies from a thin grit to a well-
developed conglomerate 15 feet in thickness., The conglomerate
is the widest and most robust in the western portion of the com-
mon boundary ¢f the Virginia and Merriespruit Mines. On movin:g
away from this area; one finds that it becomes thinner, deveclopes
more intercalated quartzite lenses and that the averag. sizo of the
pecbbles doer.ises Some of the intercalated quartzite lenses
are silicious, and resemble the quartzite of zone V.3.4, and
others are argillacecus, dark-grey and densely speckled, con-
taining small grains of the same composition as those described
in the matrix of the V.3.5 Conglomerate., (section 34).

The lateral variation which this conglomerate reveals is
illustrated in bore-hole M.C.3, in which zone V.S5.5 was repeatedly
intersected due to overfelding and faulting. It is interesting
that in one case no conglomerate is developed, but the argil-

laceous, dark-grey type of quartzite is present.

Beds belonging to zone V,.S5.5 were not intersected in bore-
holes M.2and IM,5 but it is possible that this zone is faulted
out or that the core has been ground away as in bore-hole 1,3
In bore-~holes M.U.2, the V.5.5 Conglomerate is narrow and
small-pebbled., North of the G.F. Block, 1n the Hennenman-~
Whites area; the V.3.5 exists as a poorly developed grit. It is,
therefore, quite feasable that the V.3.5 Conglomerate is not
develeoped in the southern area of the G.F. Block and in the

istern area of the Merriespruit Mine,

(2) Zone V.S.4.

The quartzite mainly composing this zone is fine-grained,
grey and siliceous, the grain-size varying from 0.1 to 0,3 m.

The finest-grained beds are very tough and break with a
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subconchaidal fracture., Thin sections (section 2) reveal that
the toughness is due to interlocking of the guartz grains except
for occasional openings which were subsequently partly filled
with a guartz cement,

Loosely packed grit beds occur a few feet above mone V.S5,.5
in bore-holes M.U.l and S.M,1. A4 few inches of guartzite at the
base of zone V.S.4 are often a dark-grey, and may be compared
with the argillaceous quartzite of zone V.3.5. In fact, this
dark quartzite might conceivably be considered as part of zone
V.3.5.

The effect of pressure on bedding-planes in the V.5.4 quart-
zite has resulted in stylolites being developed. The change from
zone V.5.4 to the overlying quartzite is gradual, and is es-
pecially difficult to establish near intrusives, where the rock
ig silicified,

(3) Zone V.S5.2/3.

In the Welkom area the following subdivigions were recoge
nised:-

Borchers and White,1943,fig. 1 opp. p.134).
V.5.2 Ventersdorp dark-grey quartzite.

V.5 3 Ventersdorp alternating dark and light-grev
quartzite.

V.5.3(a) Ventersdorp small-pebble agglomerate -
conglomerate,

As there is no sharp distinction in this area betwesn the
various zones mentioned in Borcher's and White's paper, the
zones have been grouped together as zone V.S5.2/3.

A mineralised grit containing sub-rounded granules of
quartz in a dark grey gquartzitic matrix was intersected in bore-
hole Z,V.1, north of Virginia, at a distance of 42 feet above
the base of zone V.S.4. This is the only ccecurence in the
Virginia-Merriespruit area that cam possibly be correla ted with
zone V.S.3(a).

The guartzite of zZone V.5.4 gradually becomes coarser-

grained and banded, the coarser bards belng dark-grey. The
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average grain size of zone V.S5.2/3 is 0.3 mm.. A dark-grey,

sl ightly argillaceous quartzite in zone V.S. 2/3 can be distin-
zuished in tﬂe nar thern half of Merriespruit Mine and the wes-
tern half of Virginia Mine. This zone is no doubt the equivi-
lent of zone V.S.2 in the type area., The quartzite of zone
V.5.2/3 grades into the quartzite of zone V.S.1l., The thickness
of this zone should,therefore, be regarded as approximate.

In the quartzite, sub-angular grains of quartz and isolated
grains of chert are fairly tightly packed and are often inter-
locked. The matrix consists mainly of fine-grained quartz, and
small shreds of chlorite and sericite. Segregations of chlorite
and chert in the matrix are common, some containing a multitude
of acicular rutile, Geniculated twins of the same mineral arec
also present. (section 35).

The argillaceous quartzite layers contain a larger amount
of sericite and other minerals in the matrix.

A few thin beds of grit appear near the top of zone V.S.2/3.

(4) Zone V.S.1.

The base of this zone has been arbitrarily chosen as the
lowermost well-developed bed of grit in-a zone which is pre-
dominantly of a gritty nature, This zone is the equivalent,
in the Virginia-Merriespruit area, of the so-called Ventersdorp
agglomerate-conglomerate of zone V.S.1 described by Borchers
and White (1943, p.137). Beds of grit increase in size and
frequency up to about 80 feet from the base of this zone, where
coarse grits and scattered small pebbles are encountered., s
one proceeds towards the top of the column, several bands of
coarse grit are encountered., The 145 feet of quartzite
immediately preceding the V.S.1 conglomerate, is, however, not
gritty. The zone is terminated by the V.S.1 Conglomerate,
which appears at or close to the lower contact of the Venters-
dorp Lava.

There are two interbedded varieties of quartzite in 2zone

V.5.1., The first variety is identical with the quartzite of
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Photomicrograph 7.

Quartzite, zone V.S5.1. The matrix consists of
finely divided sericite and chlorite. The dark
spot in the matrix on the left is a concentration
of chlorite containing very tiny needles of rutile.
The sorting and rounding of the 2zrains are much
better than that of the subgreywacke in this zone

(photomicrograph 2).

Crossed nicols (X 170) Section 37.
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7Zone V.S.Z/B.(section 37, photomicrograph 7) The second variety
can be considered as a subgreywacke, as defined by the American
geologists (Krumbein and Sloss, 1% 3, p.132), Poorly sorted,
sub-angular grains of quartz, chert and different varieties of
silicified shale, hornfels and other metamorphic rocks are
loosely packed in a matrix consisting of aggregates of quartsz,
chloritic and ‘sericitic minerals, and a black dust. The grain-
size varies from approximately 0.03 m@. to pebbles of over 2 cm.
in longest diameter., Clusters of rutile crystals give rise to
yellow specks. (section 36, photomicrograph 2). In hand specimen
the quartzite is dark-grey, and contains some blue opalescent
quartz grains., Grains of pyrite are angular and have crystal
faces, The pyrite, together with leucoxene, is widely scattered
throughout the matrix and is concentrated in sinuous stringers
consisting of minerals commonly forming the matrix of the quart-
zite,

The pebbles in the grit bands are similar to those of zone
V.S.5, and are the coarse equivalent of the second variety of
quartzite described above. A fair amount of pyrite of average
grain-size of 0.07 mm, are often found in the grit. The most
robust development of grit and pebble bands occur in the south-
western area of Merriespruit.

The V.S.1 Conglomerate is very poorly sorted, consisting of
pebbles up to 3 inches in longest direction. The pebble
varieties are similar to that of zone V.S.5, but the pebbles
are more angular, The matrix is dark and gritty. Bands of con-
glomerate are intercalated with a dark, gritty quartzite and
grade laterally into grit and quartzite. The conglomerate is
not auriferous,

It is possible that this cnglomerate is the corrzlative of
the Ventersdorp Contact Reef, in which case it should be con-
sidered as the basal conglomerate of the Ventersdorp System.

The quartzite between the conglomerate and the lava has a
highly chloritic matrix containing a black dust, similar to the

matrix of tuff beds of Ventersdorp age occurring to the west of



SITEIT VAN PRETOR
RSITY OF PRETORI
ESITHI YA PRETORI

Photomicrograph 8,

Subgreywacke, zone V.S.l. Possibly tuffaceous, immediately
underlying the Ventersdorp lava., The matrix consists of
chlorite and a fine black dust. The grain in the upper

right hand corner is completely chloritised.

Crossed nicols (X 200) Section 38,
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the de Bron fault in the Merriespruit Mine., (section 38, photo-

micrograph 8)

The extremely coarse development of the sediments in zonc
V.S. 1l,called the "Ventersdorp Basal Conglomerate™ by Frost
(1946, p.19) and the"agglomerate-conglomerate" by Borchers and
White (1943, p.l137) is not known from the Virginia-Merriespruit
area, The development of grit and small-pebble conglomerate beds
in z >ne V.5.1, however, becomes less robust in a direction away
from the St. Helena Mine., The subgreywacke also loses its
prominence and merges with the V.S.2/3 type of quartzite in the
same directl on.,

As the composition of the "Ventersdorp Basal Conglomerate™
is that of the rudaceous equivalent of a greywacke, the subgrey-
wacke occuring as interfingering beds in the Virginia-Merrie-
spruit area, could be considered as belonging to a facies of the
Ventersdorp Basal Conglomerate further removed from the distri-

butive province.
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average grain size of zone V.S5.2/3 is 0.3 mm.. A dark-grey,

sl ightly argillaceous quartzite in zone V.S. 2/3 can be distin-
zuished in tﬂe nar thern half of Merriespruit Mine and the wes-
tern half of Virginia Mine. This zone is no doubt the equivi-
lent of zone V.S.2 in the type area., The quartzite of zone
V.5.2/3 grades into the quartzite of zone V.S.1l., The thickness
of this zone should,therefore, be regarded as approximate.

In the quartzite, sub-angular grains of quartz and isolated
grains of chert are fairly tightly packed and are often inter-
locked. The matrix consists mainly of fine-grained quartz, and
small shreds of chlorite and sericite. Segregations of chlorite
and chert in the matrix are common, some containing a multitude
of acicular rutile, Geniculated twins of the same mineral arec
also present. (section 35).

The argillaceous quartzite layers contain a larger amount
of sericite and other minerals in the matrix.

A few thin beds of grit appear near the top of zone V.S.2/3.

(4) Zone V.S.1.

The base of this zone has been arbitrarily chosen as the
lowermost well-developed bed of grit in-a zone which is pre-
dominantly of a gritty nature, This zone is the equivalent,
in the Virginia-Merriespruit area, of the so-called Ventersdorp
agglomerate-conglomerate of zone V.S.1 described by Borchers
and White (1943, p.137). Beds of grit increase in size and
frequency up to about 80 feet from the base of this zone, where
coarse grits and scattered small pebbles are encountered., s
one proceeds towards the top of the column, several bands of
coarse grit are encountered., The 145 feet of quartzite
immediately preceding the V.S.1 conglomerate, is, however, not
gritty. The zone is terminated by the V.S.1 Conglomerate,
which appears at or close to the lower contact of the Venters-
dorp Lava.

There are two interbedded varieties of quartzite in 2zone

V.5.1., The first variety is identical with the quartzite of
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Photomicrograph 7.

Quartzite, zone V.S5.1. The matrix consists of
finely divided sericite and chlorite. The dark
spot in the matrix on the left is a concentration
of chlorite containing very tiny needles of rutile.
The sorting and rounding of the 2zrains are much
better than that of the subgreywacke in this zone

(photomicrograph 2).

Crossed nicols (X 170) Section 37.
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7Zone V.S.Z/B.(section 37, photomicrograph 7) The second variety
can be considered as a subgreywacke, as defined by the American
geologists (Krumbein and Sloss, 1% 3, p.132), Poorly sorted,
sub-angular grains of quartz, chert and different varieties of
silicified shale, hornfels and other metamorphic rocks are
loosely packed in a matrix consisting of aggregates of quartsz,
chloritic and ‘sericitic minerals, and a black dust. The grain-
size varies from approximately 0.03 m@. to pebbles of over 2 cm.
in longest diameter., Clusters of rutile crystals give rise to
yellow specks. (section 36, photomicrograph 2). In hand specimen
the quartzite is dark-grey, and contains some blue opalescent
quartz grains., Grains of pyrite are angular and have crystal
faces, The pyrite, together with leucoxene, is widely scattered
throughout the matrix and is concentrated in sinuous stringers
consisting of minerals commonly forming the matrix of the quart-
zite,

The pebbles in the grit bands are similar to those of zone
V.S.5, and are the coarse equivalent of the second variety of
quartzite described above. A fair amount of pyrite of average
grain-size of 0.07 mm, are often found in the grit. The most
robust development of grit and pebble bands occur in the south-
western area of Merriespruit.

The V.S.1 Conglomerate is very poorly sorted, consisting of
pebbles up to 3 inches in longest direction. The pebble
varieties are similar to that of zone V.S.5, but the pebbles
are more angular, The matrix is dark and gritty. Bands of con-
glomerate are intercalated with a dark, gritty quartzite and
grade laterally into grit and quartzite. The conglomerate is
not auriferous,

It is possible that this cnglomerate is the corrzlative of
the Ventersdorp Contact Reef, in which case it should be con-
sidered as the basal conglomerate of the Ventersdorp System.

The quartzite between the conglomerate and the lava has a
highly chloritic matrix containing a black dust, similar to the

matrix of tuff beds of Ventersdorp age occurring to the west of
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Photomicrograph 8,

Subgreywacke, zone V.S.l. Possibly tuffaceous, immediately
underlying the Ventersdorp lava., The matrix consists of
chlorite and a fine black dust. The grain in the upper

right hand corner is completely chloritised.

Crossed nicols (X 200) Section 38,
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the de Bron fault in the Merriespruit Mine., (section 38, photo-

micrograph 8)

The extremely coarse development of the sediments in zonc
V.S. 1l,called the "Ventersdorp Basal Conglomerate™ by Frost
(1946, p.19) and the"agglomerate-conglomerate" by Borchers and
White (1943, p.l137) is not known from the Virginia-Merriespruit
area, The development of grit and small-pebble conglomerate beds
in z >ne V.5.1, however, becomes less robust in a direction away
from the St. Helena Mine., The subgreywacke also loses its
prominence and merges with the V.S.2/3 type of quartzite in the
same directl on.,

As the composition of the "Ventersdorp Basal Conglomerate™
is that of the rudaceous equivalent of a greywacke, the subgrey-
wacke occuring as interfingering beds in the Virginia-Merrie-
spruit area, could be considered as belonging to a facies of the
Ventersdorp Basal Conglomerate further removed from the distri-

butive province.
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CHAPTER 'V

DISCONFORMITIES.

Geologists soon noticed, as drilling progressed, that
disconformities are more prominent in the Virginia-Merriespruit
area than in the Welkom area of the Orange Free State Gold-fields.
In order to obtain quantitive data on these disconformities, a
series of isopach maps have been compiled. (See figs. 6 to 10).
These maps sive the variations in thickness of the strata be-
~tween disconformities a between a disconformity and a marker
bed.,

Dr. Borchers (1950, p.88) is of the opinion that these
disconformities are "marginal unconformities®” of the Witwaters-
rand geosynclinal basin. Analysis of these disconformities show
that the magnitude of all the breaks in the sedimentation in-
creases towards the south and the east, indicating that shore-
lines must have existed in these directions., The curves of the
isopachs give us some idea of the shape of the basin during
different times.,

In general, it will be noticed that the curves of the
isopachs conform roughly to the present strike of the Upper Wit-
watersrand beds., One would expect this to be the case in a
geosyncline which was not afterwards subjected to extreme orogeny,

A study of the spacing of the isopachs show that warping
took place near the margin of the basin and that the isopach
lines which mark the beginning of extensive disconformable
relationships, are within a mile or two from each other,

Where the transgression of the overlying conglomerate
is regular, the contours of the isopachs are also regular,
Irregular isopachs would indicate that there is little trans-
gression, or else it may reveal faulty correlation.

The position of the zero isopach outlines the limits of
a marker bed or of the conglomerate associated with the lower
disconformity,

The channel deposits are cut so deeply into the footwall
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of the Leader-Basal Reef in the eastern part of Merriespruit,
partly because of the greater magnitude of the hyatuses towards
the east and partly because of the greater depth of the channel.
The disconformities are called after the sedimentary
unit which immediately overlies such disconformity.
A summary of the affects of individual disconformities

are listed below:-~

THE BASAL REEF DISCONFORMITY,

The Basal Reef in the Virginia-Merriespruit area lies
upon the lower portion of zone U.F.l. Unfortunately, this
portion of the succession lacks definite markers, with the
result that the amount of transgression is difficult to
assess.,

According to the information presented in table V below,
there is evidence that the relation between the Basal Reef
and the Footwall quartzite in this area is disconformable,
The greater thickness between the Intermediate Reef's and the
Basal Reef in the Welkom area is further proof that the Basal

Reef lies disconformably on the Footwall beds.

TABLE V

Thickness of Succession between Basal and Intermediste Reefs

BORE-HCLE THICKNESS REMARK S
R.U.1" 685 Corrected for intrusives
M.1 613
K.4.2 600
S.E.1 50C Corrected for intrusives

WELKOM AREA 875

)

"Bore-hole R.U.1 passed through the Leader-Basal Reef
close to the limit of the Basal Reef, The true dis-
tances would therefore be slightly greater than that

given above,

THE E.L.1 DISCONFORMITY.

The disconformable relation of zone E.L.1 to the
Basal Reef is indicated by local truncation of the latter
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and by channels in the plane of the disconformity. The
highly irregular patches of Upper Basal Reefs could repre-
sent reconcentrated material derived from the erosion of the
Basal Reef.

It is not yet known to what extent the Basal Reef has
been transgressed in the southern and the south-eastern ex-
tremity of the area known to be underlain by quartzite of
zone E.L.l. Bore-holes S.E.l and K...3 both passed directly
from zone E.L.1 into Footwall quartzite without indications
of faulting on the contact. Whether these bore-holes have
penetrated isolated area where the E,L.1 quartzite has trdns—
gressed the Basal Rezf or whether the Basal Reef in that area
has been completely overlapped, can only be determined by
underground exploration. In the chapter dealing with the
geological history it will be seen that the Basal Reef and
E.L.1 disconformities form part of a continuous secuence of

events that terminates with the E.L.1 disconformity.

THE LEADER RESF DISCONFORMITY .

From the isopach map (fiz. 6) and the stratigraphy the
following features are deduced:-
(1) Beyond the line of transgression of the Leader Reef
over the Basal Reef, towards the margin of the basin
in a southerly direction, the angle between the dis-
conformity and the Footwall beds increase to 6 degrees,
as calculated from the distances between isopach lines.
(2) The angle between the disconformity and the Footwall
beds in a profile from west to east at the northern
boundary of the Virginia Mine is only two degress,
as calculated from the distances between isopach
lines.
(3) The Leader Reef is transgressed by sediments of zone
V.S.5 (the “Gold Estates Leader') in the G.F. Block
and probably by the "B" Reef south of Merriespruit

Mine,
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(4) Th=2 displacement of the isopachs on the de Bron fault
indicate relative lateral movement of the western
fault block towards the north.

(5) Comparison of the areas of Leader-Basal Reef removed
by channels of late Kimberley agze, indicates that large
lateral movements, such as described by Feringa (1954,
p.32) could not have taken place on the Virginia fault.

The curvature of the isopachs to the north in the Virginia

Mine explains the pronounced relationships in the G.F. Block.

(6) The displacements of the isopachs on the Merriespruit
thrust fault can be explained by overthrusting from the
north.

(7) The lower angle of unconformity on the Virginia Mine
has enabled a better sorted conglomsrate to be develop-
ed on the disconformity on that mine than on the

Merriespruit Mine,

THE W' REEF DISCONFORMITY.,

From the isopach map (fi~. 7) and from the stratigraphy,
the following features are deduced:-

(1) The "B"™ Reef transgresses the Leader Basal Reef south
of the Merriespruit Mine but is overlapped by the "Gold
Estates Leader™ Reef (V.S.5) before transgressing the
Leader Reef in the G.F. Block.

(2) The "B Reef transgresses the Upper Shale Marker fair-
ly far from the margin of the basin. This may be the
combined effect of erosion and of thinnins out or of
a chanre in facieg of the Upper Shale Marker.

(3) Reef in cores of bore-holes west of the de Bron fault
in the Virginia-Merriespruit area have not been de-
finitely correlated with the "B reef and this reef is
very poorly represented in bore-hole K.A.3. It is
therefore highly probably that the "B" Reef is not de-

veloped west of Merriespruit Mine, or that it is
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transgressed by the Big Pebble Reef,
(4) Lateral movements on the de Bron fault is proved by
the fact that the "B Reef horizon is scoured away by
a channel of later Kimberley age, intersected in bore-

hole L.R.1.

THE BIG PEBBLE RESF DISCONFORMITY.

From the isopach map (fig. &) and the stratigraphy, the
fellowing features are deduced:-

(1) The irregular curves of the 100 feet isopach indicates
that the transgression of the Lower Kimberley beds are
so slight that irregularities in the thickness of these
beds have a marked effect on the position of this line.

(2) The large distances between the isopach lines point to
a very low angle between the disconformity and the foot-
wall beds,and the smooth curve of the 5C ft. isopach
indicates that the transgression of the Big Pebble Reef
over the Lower Kimberley beds, though slight, is steady.
An exposure where the Big Pebble Reef overrides the
uppermost bed of conglomerate in zone L.K.l has been
encountered in the No. 2 Shaft area of Virginia Mine.

At the shaft, the Big Pebble Reef disconformity is
separated from this conglomerate by about 5 feet of
quartzite. At approximately 1,200 feet further east,
the reef transgresses the underlying conglomerate, en-
closing in its lower band pebbles of this totally
different variety of conglomerate for some distance
east of the line where the transgression of the con-
glomerate was completed. Coarse material must there-
fore have moved in the direction of the transgressing
shore-line,

(3) The Big Pebble Reef is overlapped by sediments of zone
V.S.5 along a line further into the basin than the line

where the former would have overlapped the ™B" Reef,



TABLE VI

The Relation between the "A" Reef and its Footwall Beds

| DEPTH OF "AM |

Bﬁ%ggl&i CORRELATION RE@F IN_.} Siigﬁ} REMARKS
BORE~HOLES
M.0.1 A" on M.K.1 3871, 0.75/2L
M.0.3 AT on M.K.1
A.D.1(2) TAM on possible M,K.1 2851, 1.8/5.8 Alternative correlation, U.K.l conglomerate on U.K.2
S.E.1 Possible "A" on possible M.K.1l 2067 M.K.1l underlain by "Channel! deposits
K A2 Possible "A" on "Charmel" deposit 2579 0.78/2.4
SWFL3 Posgible A" on possible M.K.1 1344 M.K.1l underlain by M.K.L
M.0.2 TAY on MeK. 2 or M.K.3
M0 4 AN on MeKe2 3321 l,.b,2/ 25 "A"Y Reef underlain by 6 inches of argillaceous
quartzite
Velal Possible "A" on M.Ke3 1961 Correlation according to Feringa
VaZd3 "A" on M.K.3 3343
M.l MAN on MoKek 2465 Correlation according to Feringa
M.U.2 TA" on MK 1580 0a7/12 14" Reef underlain by 6 inches of quartzite
M U3 NEN on remmant of M.K.4 3096 Correlation according to Feringa
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For that reason, one does not expect to find the Big
Pebble Reef directiy overlying rocks older than the
78" Reef. West of the de Bron fault, however, the Big
Pebble Reef does seem to lie directly on rocks older

than the "B Reef, as revealed in bore-hole M,0.2.

THE "YW RExF DISCONFORITY.

The distance between the "i" Reef and the Bir Pebble dis-
conformity is smell, and so variable that an isopach map cannot
be drawn with the limited number of control points available.

The "A"™ Reef has not been intersected in all the bore-
holes. The reason could be that deposition of the "A" Reef
might have been limited to basins in an undulating floor and
that local transgression of sediments of zone V.S5.5 over beds
of the Upper Kimberley Stasge has taken place. The "A" Reef has
not been found to lie directly upon Lower Kimberley beds.
Signs of a disconformable relationship between the A" Reef
and the underlying rocks are difficult to detect. The writer
believes that the true relationships between the different
beds of the Upper and Middle Kimberley Stages can only be
elucidated after careful mapping of underground exposures of

the *.7% Reef.

Table VI is an attempt to indicate a disconformable re-

lationship between the "AY Reef and its footwall beds.

THE V.S.5 DISCONFORMITY.

From the isopach map (fig. 9) and the stratigraphy the
following features are deduced:-

(1) Although the extent of erosion of the sediments under-
lying the disconformity in the Virginia-Merriespruit
area is not very great, a basal conglomerate is sporadi-
cally developed in the south-eastern part of the
Merriespruit Mine. This basal conglomerate is called

the "Gold Estates Leader'.
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() In the G.F. Block, the sedimentary break represented
by this disconformity is extensive: the ¥Gold Estates
Leader™ has transgressed the Big Pebble Reef, the "B
Reef and Leader Reef disconformities until, in the far
south, "Gold Estates Leader™ directly overlies quart-
zite of the Middle Footwall beds.

(3) Extensive stretches of "i7 Reef have been eroded away
prior to deposition of sediments of zone V.S.5.

(L) The so~-called “A"™ Reef south of bore-hole G.F.5 in the G.F.

Block is really the "Gold Estates Leader®.

THE BASK OF THE VENTERSDORP LAVA.

The Ventersdorp lava in the Virginia-Merriespruit area
anG the Witwatercrand sediments are apparently conformable.
In fact, the thickness of the Elsburg Stage remains remark-
ably constant over the arez. The average thickness of the
Elsburg Stage in the Welkom area, 12 miles north of the
Sand river, is 1400 feet (Borchers and White, 1943, p..4lL)
in the Virginia-Merriespruit area 1270 feet, and on the
form Monstari 1798, 10 miles south of the Sand river, it is
1100 feet. The diminution of the thickness of the Elsburg
Stage towards the ed~e of its basin of deposition can be ex-
plained as a thinning out of the sediments. The V.S.1 con-
glomerate occurs directly below the lava along the whole of

the distance from Welkom to the Monstari bore-hole,

A calculation of the differences in thickness of the
Upper Division from the most northerly to the most souther-
ly point on the Merrie spruit Mine reveals that about a
thousand feet of sediments, a fifth of the total thickness,
is missing at the southernmost point. The thousand feet
represent the increase in the masnitude of the bresks in
the sedimentation across the mine area., It is clear that

the greatest portion of this increase in the magnitude of
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the break took place in the southern portion of the Mine,
the lcowest disconformity being at the Basal Reef and the
uppermost at the base of zone V.5.5. We must therefore
conclude that erosion took place periodically in the mar-
ginal area of the basin prior to the deposition of zone
V.S.5,

The iscpachs between the base of zone V.3.5 and the
Leader Reef hags been given separately in figure 1C. This
map is useful in the drawing of profiles and also shows that
the combined effect of the several disconformities enclosed
between these strata is to shorten the stratizraphical column
of the Upper Division of the Witwatersrand system in directions
oprosite to the general dip of the strata.

Finally, the isopach maps prove that disconformities, and
not changes of facies, were responsible for the large dif fer-
ences in the footwall quartzite of the Leader -Basal Reef in

bore-holes drilled in the south-eastern portion of the Merrie-

spruit Mine.,
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CHAPTER VI

CORRELATION BY METHCDS OTHER THAN PURELY
STRATIGRAPHICAL

HEAVY MINERAL ANALYSTS.

A heavy mineral investigation of the quartzite in zones
E.S. 3 and U.F.4 was carried out in order to find confirmation
for the correlation of controversial bore-hole intersections
of the Leader-Basal Reef and of the Intermediate Reefs in the
south-eastern portion of the Merriespruit Mines. Concentrates
from zones E.L.1 and U.F.1l were also prepared as a control.

The heavy mineral concentrates are characterised by a
flood of pyrite, abundant zircon, and smaller amounts of opaque
detrital minerals. These opaque minerals include ilmenite,
chromite, magnetite, iridosmine, uraninite and thucolite in
approximate order of abundance. Accurate quantitative iden-
tification of the se minerals, mounted on glass slides, is
extremely difficult. Rare tourmaline occurs only in splinters
and is probably authigenic. No garnet appears in the suites.

As ilmenite is prone to alteration and obliteration, the
ratio of opaque minerals to zircon cannot be relied upon.
Therefore the only hope of finding sufficient differences in
the concentrates lie in a quantitative study of the varieties
of zircon.

Considerable basic research in this direction. is nec-
essary before any results of correlative value will be avail-
able,

RADIOMETRIC LOGGING.

In a series of papers Dr. D.J. Simpson has shown that
radiometric logs can be utilized to solve problems of corre-
lation in the Witwatersrand System (1950, 1951 and 1952).

In his paper: "Some results of radiometric logging in

the bore-holes of the Orange Free State Goldfields and
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neizhbouring Areas™, 1951, (pp. 121 to 128), he discussed
the correlation of reefs in some abnormal bore-hole inter-
sections in the area south of the Sand river. He came to
the conclusion that the reef horizon correlated as the
Intermediate Reefs by local geologists, was a modification
of the Leader-Basal Reef. The correlation according to
local geologists can, however, be justified without violat-
ing the principles on which Dr. Simpsor's correlation was
based, His deductions were based on a composite radio-
activity log (1951, plate XX11, fig. 6), which wes derived
from bore-holes M.0. 4 and W.N.l, neither of which inter-
sected the Intermediate Reefs (see plateB) with the result
that a wrong impression of the radiocactivity anomaly was ob-
tained.

When the radiometric log of bore-hole K.A.2 became
available in July, 1953, this gap could be closed since this
bore-hole intersected both the Leader Reef and the Inter-
mediate Reefs horizon. The sequence between these horizons
compare well with that in the core of bore-hole M.,1l; there-
fore one can safely assume that the log was derived from a
succession unaffected by faulting.

The new composite radiometric log is compared with the
old composite log of Dr. Simpson in plate H, and the radio-
metric and geological logs of the controversial bore-holes
are added, giving the revised correlation.

It is clear that the correlation of the reefs in bore-
holes M,5 and S.E.2 with the Intermediate Reefs is in accord-
ance with the anomalies to be expected at that horizon.

In table VII, the statements on the correlation of the
southern area of the Free State Gold-fields proposed by Dr,

Simpson (1952, p. 121), are compared with the correlation

sugrested on plate H.
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TABLZ

VII

Dr. Simpson's Correlation
(quoted from pace 121)

Cormments

(1) Radiometric logging

suggests that the true In-

termediate Reef zone as

developed in the central

ares does not exist in the

far south area, and that
the "Intermediate Reef"in
this area is actusally the

upper cycle R.5

The Leader-Basal Reef
(R.3.C sub-cycle) is scme-

times logged as Inter-

mediate Reef due to facies

changes.

(3) The Leader-Basal Reef
zone 1is sometires missed
in bore-holes due to de-

creneration of the Leader

r
&

As can be seen in the radio-
metric log of bore-hole
K.A.2, a distinct Inter-
mediate Reefs anomaly (R.7)
does exist, and it is the

R.5 anomaly that is poorly

developed.

Only the Leader-Basal Reef
in bore-~hole M.U.3 was ori-
ginally logged as Intermecd-
iate Reefs zone. The
characteristic gold values
and the gold-uranium ratio
proves that this happened
It is also to be ex
pected, from the iscpach
map (fig. 6), that the
Leader-Basal Reef would
overlie the Intermediate
Reefs. The anomaly in
bore-hole M.5 compares

very well with the R.7

cycle.

This happened in the case
of bore-~hole M.U.3 only.
Dr. Simpson's correlation

of the Intermediate Reefs
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conzlomerate into grits, in bore-holes M.2, .5 and
and the lack of gold S.%.3 have been disputed by
values. Radiometric logs. different methods, and the
show this horizon to be radioactivity anomalies fit in
present in the so-called very well with the R.7 cycle,
TFootwall beds®,

(L) No R.3.A.1 inner cycle (4) This anomaly evidently ori-
(V.5.5 conglomerate) ginates from the"Gold Lstates
exists in the Virginia Leader™ the reef lying at
area, and the conglomerate the base of the Elsburg stage
logged as V.5.5 is in and between the V.S.5 conglo-
reality the upper zone at merate and the WA"™ Reef.
the "A"™ Reef cycle de-
veloped locally.,

C. GCLD.
As the cores of most of the sediments of the Upper

Division of the Witwatersrand System was assayed, it was

possible to draw a graph of the variation of the gold con-

tent with devth,

tional criterion on which to base

This Ylog" supplies one with an addi-

correlation.

From a study of plate H, it became apparent that the

Basal Reef, the Leader Reef and the Intermediate Reefs

each have a different averaze Gold : Uranium ratio.

A characteristic graph of this rstio can be obtained

for each reef by plotting gold

values.

values against uranium

The assay results of a reef of doub tful corre-

lation can then be plotted on the grapvh and its identity

revealed.
case

lying reef by erosion.

of a reef which has derived materiazl

This methed of correlation would fail in the

from an under-
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CHAPTER VIT

INTRUSIVE ROCKS

Up to the time of writing, quartz-rich intrusive rocks
have not been encountered in the Virginia-Merriespruit area.
The original minerals of most of the mafic rocks have been
altered by metamorphism to minerals that are stable in con-
ditions of low grade regional metamorphism, thus rendering
detailed classification as igneous rocks impossible. Much
importance is therefore attributed to textures and to the
degree of al terztion of the constituent minerals. Although
these two criteria may vary on approaching a chilled zone and
in areas where an igneous body has been locally subjected to
shearing stress or prophylitisation, such variation can be
kept to a minimum by careful selection of specimens, and it
has been found that individual intrusions can be correlated
over considerable distances by means of the microscope.

Besides the petrographical characteristics, the follow-
ing features are taken intc account to aid in the correlation
of individual intrusive bodies over different sections of
the mines : the shape of the intrusive, the nature of the
contacts with the hostrock, the nature of the chill =zone,
the degree of contact metemorphism of the host rock, the
granularity of the igneous rock, the spacing and mineral com-
position of veinlets, the presence of xenoliths, phenocrysts
and amygdales, mottling, shearing, flow structure, the nature
of displacementsof the host rock and the relative age with
respect to faults and other intrusives.

The amount of shearing on the contacts and in the body
of an intrusive determines its water-bearing potentialities.
It is therefore of great practical importance to be able to
recognise intrusives which may cause dangerous inflows of
water in one intersection although bone-dry in an adjocining

intercsection. Some of the most prominent intrusives discussed

are shown on the structure centour map (plate 1).
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Photomicrograph 9.

O0livines dolerite, bore-hole X,A.2.

The olivine 1s partly altered to antigorite.

i
1]

pl = plagioclase au = augite

ol

il

olivine o

ore

Crossed nicols (X 150) Section 44.
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The intrusives are discussed in the abnormal order from the
youngest to the oldest, because we know the age of the youngest
as being post Karroo, whereas the oldest are of doubtful age.
DOLERTITE.

Although dolerite abounds in the Karroo System, and is
in fact the only type of igneous rock intruded into that
System within this area, the occurrences of dolerite in the
Witwatersrand System encountered in bore-holesdrilled from
the surface are confined to Vitwatersrand sediments directly
underlying the Karroo System. In bore-holes K.A.1, K.A.2
and K.A,3 thin sills are found in zone V.S.1l.

The dolerite is a very dark-grey medium-grained, por-
phvritic rock (section 44 photomicrograph 9 from a specimen

taken near the centre of a sill in bore-hole K.A.2).

TABLY VIII

Optical Properties of Dolerite from Sill
in Bore-hole K.A.2 (section 44)

MINERAL 2V X~ C COMPOSI TION ZONING
olivine 96° Fa29 slightly zoned
augite 1,8° 5,0° zoned
pigeonite strongly zoned
bytownite An 78_82 zoned
lebradorite An 50_62 zoned

The presence of approximately 8% by volume of olivine,
altered largely to bowlingite, indicates that the intrusive
is an olivine dolerite. The sub-ophitic relationship be-
tween augite and labradorite is not as clear in the case
of pigeonite . Zonal augite is common and is evidenced by
a decrease in the optic axial angle towards the margin.

The zoning in the pigeonite is such that the optic axial
angle increases from zero at the core to an angle of approxi-

mately 20° at the margin. The pigeonite is therefore the
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the ferriferous brown variety, described by Walker and
Poldervaart (1949, p. 639). Twinning on the composition
plane (100) is common in the pyroxene.

There are two generations of plagioclase: the older
more calcium-rich bvtownite occurs as glomeroporphyritic
aggrecates and started its crystallisation before the mafic
minerals, and the younger labradorite occurs as laths pro-
ducing a sub-ophitic texture with pyroxene.

Both generations of feldspar are zoned. Twinning
according to the albite and carlsbad laws are most common.
The crystals of bytownite are tabular end the labradorite
lath-shaped, the average length of the laths being 0.4 m.m.
Superficial saussuritisation of the plagioclase occur mostly
in the bytownite. Maznetite is an accessory mineral., This
dolerite i1s an example of the Blasuwkrans type of Walker and
Pcldervaart (1949, p. 0616).

The dolerite between 1743 and 1755 feet in bore-hole
S.M.1 is the basaltic contact phase of the above type. The
texture 1s intersertal, the ground mass being rich in grains
of an opaque ore (section L45).

The average length of the plagioclase laths 1s 0.25 m.m.
The following optical constants compare well with the pre-

vious example:-

TABLE IX

——

Optical Properties of Dolerite from Bore-hole S.M.1
(section L45)

MINERAL 2V y X'/ C COMPOSTTION ZONING

- o .
olivine 94-96 Fazh_29 slizhtly zoned
augite 49-51° 4,1° zoned
pigeonite 0-20° strongly zoned
bytowmite An go_gg zoned

labradorite An 58_68 zoned
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Jhe majority of the dolerites occurring in the Karroo
System in the Virginia~Merriespruit area belong to the
Blaauwkrans typey but a near-surface sill on the farm
Merriespruit 219 is of the Perdekloof type. Both types
contain some olivine,

There is little doubt that the dolerite that occurs in
the Upper Division of the Witwatersrand Svstem is of late-
Karroo age.,

EPIDIORITE.

Although epidiorite is known in the Central Witwaters-
rand, only one occurreénce has so far been encountered in
the Virginia-Merriespruit area. Usually the feldspars of
the intrusives older than the dolerites are also altered
and for that reason the rocks are not classified as epidior-
ite. (Compare McDonald, 1911, p. 92).

The one occurrence is an intersection in bore-hole
C.A.1 between 3336 feet and 3345 feet of an intrusive dipping
approximately 25°% in a direction coinciding with the dip of
the strata.

TABLE X

Epidiorite from Rore-hole C.A.1l.
(section L6, photomicrograph 10)

PRIMARY MINERALS SECONDARY MINERALS

g . .
augite éurallte, chlorite
pigeonite (

plagioclase saussurite, a carbonate
mineral, quartz, chlorite

ilmenite leucoxene

pyrite
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Photomicrograph 11.

Uralite diabase, Harmony sill, bore-hole K.A.2.
large crystals of uralitised pyroxene lie in a
groundmass consisting mainly of chlorite, quartuz

and some ankerite,

qu = quartz u-px = uralitised pyroxene
il = ilmenite f = saussuritised feld-
u = uralite Spar.

Crossed nicols (X a4) Section 53,
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URALITS DIABASE,

The outstanding example of this type of intrusive is

the Harmony Sill.

thickness of 110 feet,

It is a domical sheet and has an average

In Harmony Mine it 1is present in

the Ventersdorp Lower Lava and in the Ventersdorp Upper

Sediments, and it cuts through the economic horizon in

Virginia and Merriespruit Mines.

It is also known from

bore-holes on Saaiplaas Mine (Verbal communication,

A. Kriek),

The structure contour map indicates its inter-

section with the Basal and Leader-Basal Reefs (plate I).

The block diagram of the Virginia Mine also features this

sheet (plate J).

The origin of this sheet
that of the Marievale tvpe of
Rand (Ellis 1940, 1944). The

ing strata is always equal to

It therefore obeys the law of

(Blignaut and Furter, 1940, p.

lyving the sheet have subsided,

is assumed to be similar to
intrusion on the Far East
displacement of the surround-
the thickness of the sill,
minimum lateral thrust

L8) and the sediments under-

similar to the "bell-jar®

dolerite intrusions in the Eastern Karroo (Walker and

Poldervaart, 1949, p. 610).

this intrusion are not common

Steeply inclined sections of

, although they have been

encountered in 21 Level Haulage North on the Virginia Mine.

The the West of No. 1 Shaft in Merriespruit Mine, the

Harmony Sill cuts through the

age Bron fault into the

Ventersdorp Upper Sediments without being displaced. It

is therefore youn:zer than both these sediments and the

fault.

Thin sections of this

intrusion in bore-hole K.A.2

were made of 'specimens taken at approximately ten

feet intervals (sections LL4-60, photomicrograph 11).

There are no indications of magmatic differentiation.

The rock is greyish-green, ranging from fine-to medium-

zrained and has an intergranular texture.

White feldspar
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laths, usually clustered around indistinct centres, can be
seen in the hand-specimen. A pseudo-stratification i1s caused
by the segregation of mafic and felsic minerals into narrow
bands. A lineation, parallel to a set of steep joints, 1is
also visible in some portions of the sheet. Thin veilnlets,
the majority having the same attitude as the contacts of the
intrusive, are composed of the following secondary minerals,
quartz, carbonate,epidote, chlorite, chalcopyrite, pyrite
and galena. The contacts with the host rock are "frozen",
that is, not affected by subsequent shearing. The chill
zone 1is 3 feet thick and 1s followed by a fine-grained zone
9 feet thick.

The original minerals have, to a large extent, been
converted to secondary ones. The pyroxene or its alteration
product is partly penetrated by laths of saussuritised feld-
spar, proving that the original texture was sub-ophitic. A
few fresh grains of pyroxene possess the optical features
of augite (2Vy = 42° - 43°%,94C = 35°) twinning on (100)).
The first stage of alteration of the augite is hornblende.
(/AC = 15°- 17°, pleochroism: x = yellow, y = brown,

2 = green, absorption: YiX, characteristic amphibole
cleavaze). The hornblende in turn has been converted to

a pale green chloritic mineral with a weak birefringence
giving grey and white interflerence colours. It has a small,
variable optic axial angle with negative sign.

The alteration products of feldspar are quartz,
chlorite, carbonate, zoisite, and sericite, and perhaps
other minerals, forming an ag-regate usually known as
saussurite.

Quartz forms 3% of the rock by volume. The variable
size, the shape and the inclusions of secondary minerals
all indicate that the quartz is secondary, and one of the

last minerals to have formed.
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Photomicrograph 1R,

Uralite diabase, Intrusive "C", Merriespruit No.l Shaft.
Most original minerals are altered beyond recognition,
Small shreds of pyroxene show up as white specks. Some
shreds are altered to uralite. The dark groundmass is

m2inly chlorite. Quartz and ankerite are prominent

secondary minerals,

Crossed nicols, (X 190) Section 6l.
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dpidote has been found 1in appreciable amounts in
some of the thin sections.

Tlmenite, approximately 4% by volume, is present as
large skeletal crystals. It is partly altered to leucoxene.

Although guartz and ilmenite are conspicuocus they are
not so abundant that they warrant the prefixes quartz and
ilmeno to be applied to the name of the rock-type.

The chill zone is highly &l tered. Chlorite, carbonate
quartz, epidote and leucoxene are the principle minerals.,

A faint, felty, relict igneous texture is visible in ordin-
ary light, proving that each rock-forming mineral has given
rise to a characteristic aggregate of metamorphic minerals.
The thin section was taken at a distance of one foot from
the lower contact.

A finer-grained intrusion of uralite-diabase which could
possibly be older than the Harmony Sill has been encountered
in Merriespruit Mine and has been called intrusive ¥CW
(section 61, photomicrograph 12). This intrusive has an
intergranular texture. The rock is transitional to the
pyroxene diabase described below. The pyroxene still occurs
as shreds and cores in the chloritic alteration product and
a few crystals of secondary hornblende are present. Second-
‘ary quartz and a microperthitic intergrowth of quartz and
chlorite is prominent. Epidote is fairly common. The con-

acts with the host rock is unsheared. It exhibits a dense,
ogrey, chill phase spproximately % inch in thickness. The
structure of the intrusive 1s similar to the Marievale dyke-
sills, as steeply transgressive dyke-like sections alternate
with concordant sections. It is chilled against intrusive
"Dit (see below ), but is displaced by a strike-slip fault in
35 Haulage East. Its thickness in the transgressive por-

tions is approximately 25 feet. The concordant portions

are nowhere completely exposed,
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Photomicrograph 13,

Pyroxene diabase, bore-hole D.l.
Fartly altered pyroxene ( augite and pigeonite) occur
in a groundmass of secondary quartz, chlorite and

a grey, semi-opaque dust.

il
1}

au = augite ch = chlorite

n

qu = quartz 0 = ore, probably ilmenite

Crossed nicols, (X 50) Section 63.
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PYROXENE DIABASE.

The medium-grained diabase which appeared in bore-hole
D.1l at a depth of 4797 feet and in which this hole was
stopped at L4887 feet, is typical of the relatively thick
intrusions of disbase, probably sills, occurring in or close
to the Jeppestown Series in this area (section 63, photo-
micrograph 13).

Augite and pigeonite are the only minerals not complete-
1y metamorphosed. The crystals occur in tabular subhedral
form and as long slender euhedral laths. One of the laths
measured 2 mm. by OC.3mm.

Most of the augite(2V¥= 49° +1° XY\C = 42°, twinning
on (100) common)is altered to chloritic minerals. Uralite
is rarely encountered.

The feldspars have been completely saussuritised.
Secondary quartz and carbonate are beginning to segregate
from the saussurite.

Ilmenite, partly altered to leucoxene, occurs as small,
rag-ed crystals.,

An intrusive, intersected in the same bore-hole at a
depth of 3517 to 3631 feet, has a similar composition to
the one described above, but the pyroxene is not lath-shaped
(section 6L).

A further intrusive of this group (section 65) has been
intersected between 1630 feet and 1751 feet in bore-hole
S.E.2. The fresh pyroxene in this specimen is probably
pigeonite, on account of its small positive optic axial
angle. Alteration to uralite has only taken place at the
margins of the pyroxene., Pale-grey mottling in the hand
specimen, which differentiates this intrusive from others
of this kind, are revealed in thin sections as patches of
opaque dust, pale-yellow in reflected light. Small rods

of leucoxene occur in these patches. The absence of large
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crystals of leucoxene suggests that the dust consists of
levcoxene. A thin veinlet of zoisite is also present in the
slide.

CHLORITE DIABASE,

These fine-grained and medium-grained diabasic intru-
sions are characterised by the complete al teration of both
the mafic and the felsic minerals to quartz, biotite, epidote
and a carbonate mineral although they retain the intergranu-
lar texture. It is proposed to call them chlorite diabase
by analogy to the uralite diabase and pyroxene diabase in
the previous groups and to distinguish them from the group
of intrusives known as Ventersdorp diabase.

It has not yet been ascertained whether some of the
rocks have been completely al tered because of the small
granularity or whether they are all older and in a more
advanced metamorphosed state, than other types. The simi-
larity between the chill and fine-grained phases of the
Harmony Sill and some of these intrusions indicate that
fine-grained intrusions are more apt to be completely re-
constituted than ones with a coarse granularity. Unfor-
tunately, the age-relation between the latter type of dia-

base and the Harmony S5ill is not yet known.
TABLE XT

ixamples of Chlorite Diabase Intrusives

NPT AT T NTIMR DEPTHS IN FE.T | THIN SECTION P VA DR Q
S.E. 2 1807-184L7 66
S, 0., 3 1974-2026 67
M,5 1636-1756 68 Ilmenite
abundant
V.7, 2 3537-3555 69
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VoNTERSDIRP DTABASE,

These intrusives numerically comprise the most importent
series of dykes. They are dense, green-greyv and superfi-
cially resemble the Ventersdorp andesitic lava. Velns con-
sisting of quartz, chalcedony, carbonate, chlorite and py-
rite are more common than in the other types of intrusive,
indicating that percolating solutions had a great influence
in producing the mineralogical changes. Veins occupying
joints parallel to the contacts of the intrusive are
numerous.

In the unravelling of the structure of intrusive DY
south of Merriespruit No. 1 Shaft, for instance, the fact
that most of the veinlets trend parallel to the contacts
of the intrusive was used to predict where the intrusive
became transgressive, even when no contacts were exposed.
Chlorite is very abundant in shear fractures.

Shearing and brecciation is common both in the body
of the intrusive and on the contacts, the intrusive form-
ing a zone of weakness on which adjustments of stress could
take place. In general, the oldest intrusives have been the
most intensely deformed. Water is almost invariably stored
in the shear fractures. In places where the contacts are
solid azainst the adjoining rock there is a thin, grey,
chill zone. Many intrusives are mottled close to the con-
tacts due to spherical patches of pale-green material rich
in a carbonate mineral.

In thin section, the rock is a crystalloblastic aggre-
gate of chloritic minerals, a carbonate mineral and quartz,
and has leucoxene and pyrite as accessories. Minerals of
the epidote group are not present in these highly altered
intrusives,

There appears to be several varieties of chlorite. A

pale-green chlorite has the anomalous *"berlin blue”
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interference colour characteristic of penninite (Winchell II,
1946, p. 282). Another variety, closely resembling penninite,
has an olive-green anomalous interference colour. This
variety has been found in the “Iron Curtain® intrusive dyke
(section 70) and in intrusive #C% (section 61), and it also
surrounds grains of pyrite in pyritic stringers (section 5
and 7). Other chlorites with higher birefringences than
the penninite have been noticed.

The carbonate mineral occurs as aggregates or, more
rarely, as euhedral crystels. It is the first mineral to
form independently of the boundaries of the original ig-
neous minerals. In a slide of an intrusive in bore-hole
M.2 (section 71) which underwent weathering prior to the
formation of the Karroo System, the carbonate mineral is
reddish-brown indicating that the molecule contained
ferrous iron which had become oxidised. A specimen of an
intrusive intersected immediately below the base of the
Karroo System in bore-hole 0.W.1l was sent to the Union
Geological Survey for identification. Their report men-
tioned ankerite as being a prominent constituent. It is
possible therefore that the carbonate mineral in all the
intrusives is ankerite.

The variety of quartz present 1s mainly chalcedony.

In many of these intrusives it 1s 1mpure, containing very
small grains of chlorite and opague minerals. Some of the
quartz is coarse-grained and clear.

The Ventersdorp intrusives can be subdivided into
three groups:-

(a) Palimpsest Igneous Texture Visible.

The original feldspar crystals are altered to chal-
cedony containing finely disseminated leucoxene,
The latter also occurs as rods and angular crystals,

In some intrusives, chlorite is intergrown with



Examples of Ventersdorp intrusives with palimpsest
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TABLE XIT

igneous texture.

tion

angular, after ilmenite.

P.T.O.

Local Locality Thick=- Slide Characteristic Features Form of Intrusion Age Relationship
Designation ness
+ v .
.. Ilmenite Virginia No.,1l} 15 fcet 72 Mafic minerals altered to a | Dyke system:contacts with Intruded by Harmony
Diabase Shaft area dirty brown chloritic aggre- | jagzed outlines and locally Sill, but cuts througﬁ
(north-east) gate, Abundant ragged and slickensided; dip for each| sill of other Venters
(Plate I) rod-shaped aggregate of dyke constant, but differ-{ dorp diabase (group
leucoxene apparently pseudo- | ent in adjacent dykes F(b)) seemingly with-
morphous after ilmenite, out disturbance (in-
similar toilmenite-diabase' tersection not ex-
described by Ellis (1940). posed).Less altered
than other Venters-
dorp intrusives and
probably younger
than lower Venters-
dorp lava.
e 25 Level Virginia No.1{ 1 - 2 73 | Mafic minerals altered to Dyke Unknown
Station Shaft area, ayf feet dirty brown chloritic aggre-
Dyke 25 Level Sta- gate; Leucoxene rod-like and
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TABLE XIT (Contd.)

Local
Designation

Locality

Thick-
ness

Slide

Characteristic Features

Form of Intrusion

Age Relationship

Jo 27 Level
Strike Dyke.

Virginia No.1l
Shaft area on
27 Level,reef
intersection.

5 feet

Th

Mafic minerals altered to
dirty brown chloritic aggre-
gate., Leucoxene rod-like

and angular,after ilmenite.
Contains amygdales of car-
bonate, quartz and chlorite,
and inclusions of ‘quartzite.

Dyke, intruded into breccia-
ted quartzite. "Frozen?® chill
contacts., Parallel to strike
of Basal Reef; dips 80° west.
Downthrow to west on dyke is |
L feet,

4

Unknown.

.o Intrusive
W

Merriespruit
No.l Shaft
area, south
of shaft.

2, feet

75
photo-
micro-
graph

240

The light-grey palimpsest
mineral ageregate lies in
subophitic relationship to
the dark-grey palimpsest
mineral aggregate. Leucoxene
very finely divided.

Compound intrusion of the
Mar¥vale type (Ellis,1944)

Intruded by a
uralitediabase,
intrusive "C",




Photomicrograph 14,

Ventersdorp intrusive, type a, Intrusive "D", 31 Reef
Drive East, Merriespruit Mine.

Composed chiefly of chlorite and quartz; ore dust in
the dark portions. It exhibits a relict igneous texture

that is not visible under crossed nicols.

Plain light. (X 195) Section 75.
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chalcedony and forms a feathery texture resembling
feldspar microlites in an aphanitic rock. In most

of the thin sections, this feathery texture is
orientated in such a way that the microlite #feathers®
trend in the same direction. A very faint pattern

of plarioclase was visible on an X-ray film of these
microlites.

Examples of this group are given in table XIL
Intrusives belonging to this group have been inter-

sected in the following bore-holes:-

TABLE XTTT

mm cpr i o | SECTION .
3NRZ.HQOLE NC. { DEPTH IN FE&ET NUMBER REMARKS
A.D.1(a) 26332664 76 Correlated with

the dyke north
of the "Iron Cur-
tain® dyke.,

M.2 1365-1429 77

K.A,1 1668-1736 78 Contains numerous
Vein;ets

K.A.2 5095-5138 79

(b) All Igneous Textures Destroved.

The only texture visible in thin sections is the
feathery texture mentioned in the previous section.
It is accentuated in some intrusives by the irregular
distrubution of dust and small crystals of leucoxene.
In some thin sections, careful inspection will reveal
a very faint relict igneous texture, implying that
there is a gradational relationship,as far as degree
of alteration is concerned, between intrusives of
groups F (a) and F (b).

The most notorious dyke in the Virginia Mine is,
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Photeomicrograph 15,

Ventersdorp intrusive, type b, "Iron Curtain Dyke",
Virginia No.l Shaft.
Chlorite, quartz and ore are intimately intergrown

The feathery texture resembles feldspar microlites.

Plain light. (¥ 165) Section 70.
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no doubt, the #Iron Curtain? dyke, (plate I, photo-
micrograph 15), which has delayed the initial de-
velopment of the. mine because of the considerable
quantities of water stored up against its sheared
contacts and in shear-planes in the body of the in-
trusive. In® pl¥h it is a fairly straight dyke strik-
ing ecast-west, but where it traverses the much faulted
ground around No. 2 Shaft, it is broken up into a
series of en echelon dykes.
A sill of this group having an average thickness of
35 feet overlies the reef in the area around the
No. 1 Shaft of Virginia Mine. The sill does not re-
main on the same horizon, however, but transgresses
the strata in a highly irregular way, in places cutting
through the reef and recrossing the reef a little
further on. Irregular tongues protrude from the main
body into the adjacent quartzite. The sill has been
traced as far as the No. 2 Shaft area. The magma
appears to have been intruded into the Upper Division
of the Witwatersrand System not long after a main
period of tectonic activity, releasing unbalanced
stresses by the injection of magma into planes that
were locally under diminished pressure.
An intrusive belonging to this group has been inter-
sected in bore-hole M,2 between 1231 feet and 1238
feet (section 71) and in bore-hole M.U.l at 1455 feet
(section 8C).

Dvkes Associated with Faults.

The fault east of Virginia No. 2 Shaft, the de Bron
fault and the Merriespruit thrust fault are all occu-
pied by such dykes. These dykes are dense, green-grey
and badlv sheared. They have peculiar elongated zones

of lighter-coloured intrusive material rich in carbonate
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Photomicrograph 16.

Contact of Ventersdorp intrusive of type with a
xenolith of quartzite. The chilled zone is absent
and relict grains of quartz appear in the intrusive.

Bore~-hole C,A.1 at 2581 feet,

Crossed nicols. (X 150) Section'82.
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which resembles a flow structure. Many dykes of this
type have been described as mylonites by field geologists.
In thin section they are similar to the Ventersdorp in-
trusives ( section 81).

The intrusions of group F is regarded to be of Venters-
dorp age by the majority of geologists who have studied
the intrusive rocks in the Witwatersrand System, as
these intrusives closely resemble the Ventersdorp lava
petrographically. Among these are Horwood (1910)

E1lis (1946) and Pegg (1950),

Pegg believes that some of these may have been feeders
to the Bird Amygdaloid, but as this lava flow is not
present in the Orange Free State, this probability is
remote.

CONTACT PHENOMENA.

A Ventersdorp intrusion of type (a) immediately under-
lying the Leader-Basal Reef in bore-hole C.A.1 at a depth of
2577 to 2590 feet, has assimilated portions of the surround-
ing quartzite., In the slides (sections 82 and 83, photomicro-
graph 16) of the contact between the intrusive and a partly
resorbed xenolith of quartzite, there is no sign of a chill
contact. Calcitic and chloritic materials derived from the
intrusion have migrated intokthe gquartzite, replacing all
but the large grains of quartz. The rim of the guartzite
xenolith is more chloritic and calcitic than the core, indi-
cating hydrothermal solutions rich in magnesium, aluminium,
iron and calcium have permeated the guartzite in contact
with the igneous rock. Some more resistant xenoliths of
sedimentary material within the igneous rock have been al-
tered to coarsely crystalline calcite containing some
quartz, sericite and a few shreds of biotite. It is possi-
ble that the "amygdales”™ found in the %27 Level Strike Dyke®
are reconstituted xenoliths. No examples of rheomorphism

and syntexis have so far been encountered.
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The various groups of intrusive rock have been dis-
cussed,as far as the writer was able to determine, in the
order proceedineg from the youngest to the oldest rocks.
Their age relations still require a great deal of study.
It is probable for instance, that the Harmony Sill is
much younger than intrusive (7 althouzh they are both
uralite diabase, because, in the hand-specimen, the
Harmony 5ill seems less altered. On the other hand, re-
presentatives of the pyroxene and chlorite diabase group
may be of the same age as intrusive 'C%, but only more
intensely metamorphosed. Some of the Ventersdorp diabase
intrusives may originally have been very fine-grained, with
the result that their alteration was completed at an
earlier stage than the coarser intrusives, or with the re-
sult that their alteration gave rise to that particular
type. Also the dykes occupying fault-zones of diabase
could have been completely reconstituted much more rapid-
ly than the others as a result of shearing stress.

It is the writer's experience that individual intru-
sives can be recognised by minor textural details.
Folished or shellac-coated planes on hand-specimens are
often useful in revealing detaills of texture, and indi-
vidual intrusives can often be correlated in this way
before thin sections are made.

COMPARISON WITH PUBLISHED LITERATURE.

In table XIV information from various publications
are compared.

The importance of quartz in many of these intrusives
seems to have been over-emphasised. The presence of
approximately 3 per cent of quartz in uralite diabase may
be considered by some geologists as ample justification

to use a term such as quartz diabase, as long as the silica
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TABLE XTIV

Comparison of Intrusives as described by various authors

. . 0.F.S.
Mc Donald, D.P. Nel, L.T. Ellis, J Pegg, C.W. N . . General Physical
: -M ) Y
1911 1935 1940 - 1944 1950 Virginia-errieaprait Characteristics
;ﬁolerite (1) Olivine- Dolerite Dolerite Olivine-bearing dolerite | Rock-forming minerals
bearing Karroo Karroo Karroo mainly fresh.
(2) Olivine- Contacts not sheared
free

L Larrod

Basic sheets

Transvaal

Quartz dolerite
Bushveld

Uralite diabase

Post-Ventersdorp

Domical sheets, en
echelon dykes,Maryvale

types. Contacts locally
sheared.

wranovhyre

Granophyre, syntectic,

l?ﬁfﬁf?ld Bushveld
“Yonalite Feldspar porphyry and Syenite dykes Quartz porphyry
Bushveld Quartz porphyry Bushveld Bushveld
Ppidiorite Unknown, possibly thick
, Tentersdorp Epidiorite sills
Basic sheets Ilmenite diabsse Ilmeno~-dolerite Ventersdorp diabase, En echelon dykes, ragged
Transvaal Post-Transvaal Karroo? Pyroxene -diabase sheared contacts,sheets

Chlorite-diabase

P. T. O.




TLBLE XIV contd
Mc Donald, D.P. Nel, L.T. Ellis, J Pegg, C.W. Vir ingéiﬁiériespruit General Physical
1911 1935 1940-1944 1950 & on Characteristics

Jompletely metamor-
ohosed intrusives,
and intrusives show-
ing relict igneous
sexture.Ventersdorp

Tentersdorp

Aphanitic intrusives
connected with Venters-
dorp lavas

Pre-Transvaal

Ventersdorp diabase

Ventersdorp

Ventersdorp diabase

Ventersdorp?

Sills, dykes, Maryvale—
type compound intrusions
irregularly-shaped in-
trusions sheared con-
tacts.

Chloritoid~bearing
dykes

(1) Ventersdorp

(2) Bird Amygdaloid

Xenolithic diabase

Pre-Transvaal?

Amygdaloidal diabase

Pre-Transvaal

Xenolithic diabase
also amygdaloidal?

Dykes, contacts not

sheared
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is of primary origin. (Shand S.J., Eruptive Rocks, 1947,

p. 226). As it is most likely that the quartz is of

secondary origin, the writer prefers not to use the prefix.
The writer also finds that sericite in these intru-

sives are rare and surmises that calcite in fine-grained

form could easily have been confused with sericite.

No chloritoid appeared in any of the slides examined.
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CHAPTER VIIT,

STRUCTURE

GEQOPHYSICAL PROSPECTING.

The original drilling program was already f:ur advanced
when an aeromagnetic survey was carried out, The survey was
designed to provide structural information which could be used
in conjunction with the information obtained from completed
bore-holes. It was hoped that bore-holes could then be lo-
cated to the best advantage.

Except for a well-defined linear anomaly striking
west from the old Kaalvallei Diamond Mine and indicating the
position of a Kimberlite "fissure®, the variations in the mag-
netic intensity gave only the broadest outline of the structure
by indicating on a regional scale where beds of the Lower
Division of the Witwatersrand System lie close to the base of
the Karroo System.

A gravimetric survey was carried out after the dril-
ling program had been completed. The purpose of this survey
was to trace the strike of faults, which were intersected in
bore-~holes and to determine whether faults, which were not
intersected in bore-holes couid be traced by this means.

Unfortunately, the results of the gravimetric survey
did not come to expectations. There were too many vafiable
factors that could cause gravimetric anomalies or obscure
them, Firstly, there is the variable depth of the covering
Karroo System, for which corrections had to be made. (The
depth of the Karroo system on the Virginia and Merriespruit
mines ranges from approximately 700 feet to over 2,000 feet,
See Cousins, 1950, plate IXXVII). Secondly, near-surface
sheets of dolerite that have a thickness approximating 100
feet caused anomalies which could have been interpreted as
being the result of faulting in the Witwatersrand System.

The variable proportion of dolerite in the Karroo System is

another difficulty that had to be accounted for. In
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additionthe anomaly due to increase in the thickness of Ven-
tersdorp lava on one side of a fault tends to be compone
sated by shalloW heavier rocks of the Lower Witwatersrand Sys-
tem, Even the presence of the de Bron fault was obscured by
the.occurence of Ventersdorp Upper Sediments in the western
block. These sediments are comparable in density with the
quartzite of the Upper Division of the Witwatersrand Systemn,
with the result that the expected high density anomaly usually
characteristic of the Ventersdorp System did not exist over
the western block. On the other hand, the strike of a fault
east of No., 2 Shaft on the Virginia Mine was correctly pre-
dicted after having first been intersected in a bore-hole
drilled horizontally in the direction in which the crosscut

was advancing.

STRUCTURAL INTERPRETATION.

On the average, only one bore-hole per square mile
was drilled on the Virginia and Merriespruit mines. Only
generalised structural maps could, therefore, be drawn from
bore-hole information alone, yet these had to be as accurate
as possible so that the positions of shafts could be planned
to the best advantage. Structure contour maps were revised
and kept up to date as underground development exposed greater
detail, Plate I is the latest structure contour map of the
Basal and Leader-Basal Reef's.

In order to obtain very reliable structural infor-
mation from bore-hole drilled from the surface, the more
recent bore-holes were surveyed by an Eastman directional
survey instrument for deviation from the vertical. Radio-
metric logging was also done by the Union Geological Survey
soon after completion of each of the recent bore-holes,.

In the case of bore-hole K.A.2 an attempt was made to
determine the dip and strike of the Basal Reef by means of two
deflections, each of which were accurately surveyed by the

Fastman directional survey instrument. The deduced strike
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is almost at right angles to the average strike of the Basal
Reef in the drive nearest to the bore-hole (see plate I).

The reason for this discrepancy presumably is that the points
of intersection of the Basal Reef are too close together, the
largest distance botween points b.oing loss than 12 fzdt,
coupled with the fact that the'margin of crror in maosuring
the depth of tha ruefs intersections is too great.

It is a well-known fact that bore-holes penetrating
low-dipping strata tend to deviate in such a way as to pene-
trate the strata perpendicularly. (Garrett W.S5.,1952,p.p.510-
513.)

Other mechanical factors also influence the deviation
of a hole. The direction of deviation can, therefore, be
used only as a guide to the strike and dip in the vicinity of
a bore-hole, when other more precise information is lacking.
In steeply dipping holes, the hole seems to deviate parallel
to the bedding.

The dips of the strata can be measured on the core
and should then be corrected for the deviation of the hole.
Dips measured on cores of quartzite differ somewhat from the
true dip because false dips in current-bedded strata cannot
always be distinguished from true bedding-planes.

The structure contour map (plate I) and the block
diagram of Virginia Mine (plate J), show that faulting in
this part of the Orangé Free State Gold-ficld is much less
intense than in the Odendaalsrus area. Large, relatively un-
faulted blocks are bounded by a few faults of considerable
throw., Adjustments in the fault blocks are achieved by folding
and by minor faults with displabements of only a few feet,

The change in strike of the Upper Witwatersrand
sediments in the Merriespruit Mine takes place on the nose
of a large north-plunging syncline,

Because of the vast thickness of competent brittle
quartzite involved in the folding, the fold is open, and the

dip of its liwbs seldom exceed 20 degrees. The western limb
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in bore-hole M.0.2 indicates that the dip in the western block
1s either reversed, or that further intense faulting compli-
cates the downthrow block., The latter possibility has been
assumed in plate I.

A detailed structural and stratigraphical analysis of
the core of bore-hole M.0.3 shows that this bore-hole has
penetrated a steep, faulted monoclinal structure (plate I,
section A.-A.) As the depth of the Basal Reef in bore-holes
to the west of the Merriespruit Mine apree more closely with
the upper intersection of the reef and as the hole followed
the dip of the strata for a considerable extent, the faulted
monocline can be considered as the other wall of a trough or
graben., The faulted monocline is considered to meet the de
Bron fault at an oblige angle north of the Merriespruit Mine,
with the result that bore-~hole L.R.I is situated on the
shallow side of this structure. The faulted monocline paral-
lels the Homestead fault and may represent the southerly
extension of this fault after trailing the de Bron fault for
some six miles,

In bore-holes S.E.3 and M.U.I., duplication of strata
indicates the presence of a reverse or thrust fault, which
has a throw of approximately 2,000 feet in the vicinity of
these bore-holes., The difference in the type of quartzite
forming the footwall of the two intersections of Leader-Basal
Reef in bore-hole S.E.3, shown in plate F, indicate that con-
siderable compression took place perpendicular to the strike

of the fault, which favours the belief that this is a thrust
fault. (Billings M.P, 1942, p.172). For the sake of con-
servatism, the dip of this fault in the structurs: contour map
has been taken at 450, although the dip may in reality be
much smaller,

Local steepening of the beds occurs on the limbs of
the syncline and forms minor monoclinal folds, some of which
are associated with thrust and other faults. (See fig.l1l1l)

These are prominent in the Merriespruit lMine around the nose
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of the syncline, but does not seem to be related to that
feature. The orientation of the ellipsoid of deformation 1is
similar to that of the Merriespruit thrust fault and it may
be assumed that they are of the same age.

A normal fault with a down-throw of approximately 350
feet towards the west has been encountered in the course of
underground development between No, 2 and No, 3 Shafts of the
Virginia Mine. The strike of this fault is parallel to that
of the large Virginia or Railway fault, to the east of which
the so-called G.F. Block of Upper Witwatersrand sediments
has been thrown down. To the west of the fault near No. 2
Shaft, there is local folding and intense minor faulting., The
folds trend north-sast towards the south-west the faults de-
crease in intensity.

Some of the intrusions followed fault-planes. Mostol
these are Ventersdorp type intrusions which exhibit a structure
similar to the flow-structure of viscous lava.

Fault-planes along which the tensional movement has
been up or down commonly dip at angles between 55° and 70°
and these along which horizontal movement predominated are
usually steeper than 80°, The latter have a mullion structure
pitching at low angles.

The low-angle thrust faults associated with minor
folds have variable ,curved strikes.

The thrust faults are displaced by most of the other
types. The age relation between the strike-slip faults and
the tensional faults is less certain. Small, water-bearing
strike-slip faults south of Merriespruit No., 1 Shaft appears
to have been subjected to a later vertical movement, which
has partly shattered the mullion structure, lecaving openings
up to 6 inches in thickness in which water has accumulated.

The displacement of the de Bron fault took place
during the deposition of the Upper Ventersdorp sediments, A
great thickness of agglomerate, tuff and quartzite accumulated

in the trough that developed to the west of this fault. The
age relation between this fault and the others is not known,
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CHAPTER IX.

STRATIGRAPHICAL ANALYSIS AND INVIRONMENTAL RECONSTRUCTION.

INTRODUCTION.

The study of sedimentary rocks should always be
directed towards the unravelling of the environmental condi-
tions under which the sediments were deposited. The alter-
nation of strata representing a succession of lithotopes or
arcas of uniform sedimentary environment provides the key to
the geological history or conditions prevailing during de-
position of the sediments. A careful study has, therefore,
been made of the characteristics and variations of each
sedimentary unit for the purpose of determining the environ-
mental pattern of that unit,

Sharpe (1949, p.266-279) has shown that the concept
of cyclical sedimentation can be applied to sediments of the
Witwatersrand System, The study of sedimentary tectonics in
sedimentary analysis is being increasingly realised as of
major importance and it is felt that diastrophism is a major
factor in sedimentation. The theory of a geosynclinal origin
of the Witwatersrand System is now generally accepted. B.B.
Brock ("A view of faulting in the Orange Free State), has
given a vivid picture of the main stages in the growth of
the geosyncline,

A number of features, which Pettijohn has mentioned
as being typical of the geosynclinal facies are also
characteristic of the Witwatersrand Beds: (Pettijohn,1949,
Pobll-LL6).

(1) The great thickness of the Witwatersrand is com-
parable with thicknesses of sediments in geosyn-
clinal basins,

(2) Arenaceous and argillaceous materials are in-
timately mingled.

(3) The coarseness of grain and the abundance of sand
increases upwards,

(4) Rhythmic and graded bedding is common in the Lower
Witwatersrand System.
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(5) Carbonate rocks are absent or very rare and other
chemical sediments are rare, but bedded chert is
common near the base,

Tt must be borne in mind that the proximal facies of
a geosyncline is the one most often found in out-
crops, so that the following features of Pettijohn
must be added: (See also Krumbein and Sloss, p.22).

(6) The rocks arec very thick, coarse-grained and poly-
mictic in composition.

(7) They contain material of earlier deposited strata

of the margins of the same geosyncline.

In the chapter on disconformities, we have come to
the conclusion that a considerable thickness of sediment had
been removed from the marginal areas subsequent to deposition,
If the Witwatersrand System was formed in a geosynclinal basin,
where else could these sadiments have gone to but further into
the basin, where the depth of water was below the base-~level
of erosion., It must be stressed that the area covered by
this treatise is not the proximal facies of the geosyncline,
but is presumably near one of the extremities of its axis,
with the result that the environment bears many of the
characteristics of an unstable shelf. The tectonic frame-
work of the Far East Rand, on the other extremity, resem-

bles that of this area.

GEOLOGICAL HISTQRY.
During the closing phases of deposition of the Lower
Division of the Witwatersrand System, coarse sediments began
to preponderate, as the surface of deposition approached the
base-level and also as a result of isostatic adjustment
whereby the distributive province was elevated, It must be
assumed that the great thickness of material comprising the
sediments of the Lower Division must have definitely dis-
turbed the balance of load on the substratum. In the Frec
State, submergence kept pace with the influX of detritus
although the presence of pebble bands in the Lower Footwall
beds indicate that the base-level was approached and perhaps

actually reached for short intervals. On the Central Rand,



+

=

ﬂ UNIVERSITEIT VAN PRETORIA
u

& Y

NIVERSITY OF PRETORIA
UNIBESITHI YA PRETORIA

the base level was not only reached, but erosion of newly-
formed sediments occurred and a strand line was present with
its concomitant environments of beach, lagoon, estuary and
dune. Transgressive seas over newly-formed sediments of
these environments left auriferous conglomerate beds as theilr
basal deposit.

Throughout the time preceding he deposition of the

Basal Reef, normal marine (neritic) sedimentation is pos-
tulated to have taken place in the Orange Free State area.
Owing to isostatic adjustments the sedimentary basin was
periodically depressed and the distributive province ele-
vated, resulting in periodical rejuvenation which in turn
affected the composition, volume and coarseness of the sedi-
ments being deposited. The resulting sedimentation was cy-
clical, the sands ranging from argillaceous to pebbly. The
conglomeratic units in the Lower Footwall beds and the Inter-
mediate Reefs represent culminations in diastrophism or crests
in the cycles of sedimentation (Sharpe, 1949, p.270.)

Dr, D.J. Simpson has noticed that the uranium content
of the sediments also increase and decrease rhythmically as
the coarseness of the sediments increases or decreases.(1951,
p.106).

During the interval of time immediately prior to the
deposition of the Basal Reef, there was no coarsening of the
sediments deposited, not even in other parts of the Orange
Free State, The sedimentation during that interval must
have taken place in a shallow-water environment where currents
could have been strong enough to form current-bedding and
ripple-~marks. Extensive drilling has proved that the Lower
Footwall beds exist far beyond the limits of the Basal Reef
The sedimentary basin, after the formation of the Basal Reef,
was,therefore, much smaller than previously. The tectonical
zone between the area of subsidence and the positive area,
or the zone of uplift, must, therefore, have moved towards

the axis of the geosyncline during that time.
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Let us review some of the facts concerning the Basal
Reef, 1In the Welkom area, marker beds occurring in the Upper
Footwall beds are progressively overlapped by the Basal Reef
in dircctions radiating from the Welkom Mine. In the Virginia-
Merriespruit area, the Basal Reef directly overlies quartzite
that is some 200 feet below the reef in the Welkom arca. One
would, therefore, expect that the Basal Reef would lie on a
sharply demarcated plane, a disconformity. This is not the
case, We have seen that the sediments of zone E.L.1 is
separated from the Basal Reef by a disconformity and that the
lenticular quartzite intercalated with the conglomerate of
the Basal Reef is almost impossible to distinguish from the
quartzite immediately underlying the reef.

One can attempt to explain these facts by assuming a
sudden influx of coarse sediments from a rejuvenated distri-
butive province. Such an event would have been heralded by

a somewhat progressive increase in coarseness of the detri-
tus, for which there is no evidence. In fact, the gradation
from large to small pebbles in the Basal Reef is upward.

Should one assume that the coarse sediments had been
eroded prior to the enplacement of the Basal Reef, one would
also have to assume the clevation of almost the entire Orange
Free State section of the geosynclinal basin above the base
level, The assumption is contrary to the tectonic framework
of sedimentation in a subsiding geosynclinal basin.

The sequence of cvents to be described below seems to
explain the facts most satisfactorily.Prior to the deposition
of the Basal Reef, sedimentation took place in shallow water
where currents and waves could wash away the finer-grained
clayey material and leave a fairly pure sandy aeposit. The
subsidence of the basin was so slow that the base level was
eventually reached, with the result that most of the incoming
detritus of sand-dimensions were swept deeper into the basin.

The surface then became covered with the coarse materials
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which the waters were not competent to carry away, ‘"These
would be a part cf the underlying unit and would be the last
sediments deposited before the beginning of the new cycle®.
(W.H. Twenhofel, 1939, p.27, see also p.30). The Basal Reef
is, therefore, petrologically not a basal conglomerate, but
a marginal or terminal conglomerate,

Coupled with the slow subsidence of the basin at the
time of the deposition the Basal Reef, was an uplift at the
margin, This took place at such a rate that wave action and
currents were able to preserve the base level by removing
the sand elevated above this level and transporting it to'
areas further into the basin, where the bottom of the sea was
below the base level., Throughout this interval, which was
long enough to have eroded about 300 feet of sediment from
near the margin, heavy minerals and material of pebble di-
mensions were concentrated on the base level, At the same
time, material from the distributive province was also re-
ceived and sorted., The pebbles of soft material were ground
away and the hard pebbles were rounded and comminuted. The
majority of pebbles remained close to the shore-line,forming
a thicker body of conglomerate than deeper into the basin,

The mapping of the Basal Reef on the Merriespruit
Mine revealed that it contained elongated lenticular patches
where the reef is of uniform appearance. (plate D,) Their
longest axes lie in a north-easterly direction. Krumbein and
Sloss, (1953, p.194) has called such individual patches
lithotopes. Together they form the environmental pattern of
the Basal Reef., We have shown previously that the distribu-
tion of gold in the reef is closely related to the sedimen-
tary features and that ""pay shoots” exist in lithotopes
where the reef is well-developed. A knowledge of the en-
vironmental pattern of the Basal Reef may, therefore, assist
in predicting the distribution of "pay shoots?,

The writer tentatively submits the following expla-

nation for the environmental pattern encountered in the
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Paleogeographic map of the Basal Reef.



p:
o

“ UNIVERSITEIT VAN PRETORIA
’ UNIVERSITY OF PRETORIA
- Y
-

UNIBESITHI YA PRETORIA

Virginia-Merriespruit area.

It is common knowledge that there are areas on any
beach where the undertow is stronger than elsewhere, These
areas are depressed relative to the rest of the shore-line.
The elevated areas are the so-called beach cusps, and may be
as much as 3 feet higher than the surroundings. The undertow
results in the formation of off-shore currents., It is reason-
able to assume that sediments subjected to the additional
energy of these off-shore currents would be coarser and better
sorted than those in bordering areas.

The presence of long-shore currents would modify the
lithotope thus formed if the strength of the current at the
bottom of the sea is comparable with that of the off-shore
currents., At this stage, we do not yet have sufficient infor-
mation to state definitely whether these currents had a marked
effect on the environmental pattern of the Basal Reef.

The direction of elongation of lithotopes in the Basal
Reef, as well as the direction of flow of currents displayed
in the Footwall beds are north-east, From the paleogeograpnic
map, fig, 12, it is not clear whether off-shore currents or
long-shore currents played the longest roll in the formation
of pay-shoots, as the coast-line curves from south-east to
north-west near the Merriespruit Mine, but the writer con-
siders that the portion of the coast-line opposite the dis-
tributive province had been the most effective in determining
the shapes of the lithotopes.

Only a slight amount of marginal uplift would have
been necessary for the high-lying portions of the Basal Reef
to have become exposed to erosion, With the environmental
pattern as shown in plate D, the portions where the Basal
Reef were removed would be elongated in a north-easterly
direction., The material of the Basal Reef that was removed,
was washed into the initial sediments that formed during the

ensuing period of subsidence. he basin must then have
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subsided rapidly by about 70 feet, accompanied by further
marginal uplift, The resulting deposit was unstratified, and
contained numerous small channels and pot-holss that were fil-
led up with pure, well-washed sand and pebble detritus origi-
nating from the higher-lying portions of the Basal Reef, The
environment was probably deltaic or littoral. The erratic
well-rounded pebbles and the poor sorting of the sand and clay
detritus which gave rise to the ""waxy" appearance of the quart-
zite point to rapid deposition in water, as if the detritus
was dumped into the basin and covered up before stratification
could have been imposed on it by the agency of sea currents.
The surface of the delta or deltae might have been above sea-
level, as numerous rapidly aggrading distributaries left their
imprints in the deposit.

Some of the large streams actually scoured their chamnels
through the Basal Reef., These channels were filled with
coarse detritus mainly from the distributive province, as the
varied pebble assemblage and the lack of economic concentra-
tion of gold and uraninite would attest.

During severe storms, spring tide or perhaps after
dust storms, thin layers of pure sand either washed clean of
clayey material by water, or sorted by aeolian agencies, were
left on the surface of the deposit. As a result of marginal
uplift, coarse material of the Basal Reef that had been de-
posited there in the previous cycle of sedimentation was re-
moved and this material was re-deposited in the distributo-
ries of the deltaic deposit, together with fresh material
from the distributive province. This hypothesis would explain

the existence of lenses of auriferous and uraniferous con-
glomerate as much as 40 feet above the base of the L.L.1
sediments., Such conglomerates were intersected in bore-holes
K.A.2 and K.A.3 south of No.,1l Shaft on the Merriespruit Mine,.
Tt appears as if these isolated conglomerate bodies were
concentrated near the margins of the basin as it existed

during E.L.1 times and that only the southern area was
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subsequently preserved from denudation.

The suspension load of the distributaries, consisting
mainly of very small particles of clay, slowly settled beyond
the confines of the delta and formed a bed of shale, the well-
known Khaki Shale, As the deltae extended, the bottomset
beds were covered with deltaic material., The deltaic facies
of zone E.L.1 interfingers with stratified gquartzite of
neritic environment further into the basin and consists almost
entirely of the neritic facies towards the Odendaalsrus area.
(fig.3).

Current ripple-marks, formed on the upper surface of
an outlier of the Khaki Shale, possess a wave-length averaging
3 inches and an amplitude of % inch. This gives a ripple in-
dex of 12, which is close to the range of 4 to 10 given by
Twenhofel (1939, p.521) for aqueous wave ripple-marks. As
aeolian ripples have indices ranging from 20 to 50 one can be
fairly certain that these ripple-marks were not formed by
wind, The schematic block diagrams in fig, 13 depict stages
in the evolution of the Upper Division of the Witwatersrand
System from the time that the Basal Reef started to form until
the end of the Witwatersrand period. The arrows below the
blocks indicate the relative movements which took place and
the length and number of arrows the intensity of diastrophism,

The Leader Reef, with its different assemblage of
pebbles to that the Basal Reef and zone &.L.1l, has probably
received a great amount of its material from the distributive
province, The coarse basal beds of zone E.S.3 were subject
to wave and current action and an environmental pattern pro-
bably similar to that of the Basal Reef was evolved. The
direction of elongation of the lithotopes have not yet been
firmly established, but the meagre evidence available indi-
cates an elongation in a similar direction to that of the
Basal Reef, Distributories on the surface of the delta were

filled with material of sand and pebble dimensions.
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The Leader Reef, transgressing the #.L.1l quartzite,
merged with the Basal Reef and a zone was formed in which the
constituents of both reefs were mixed., This brought about =
definite enrichment in the mineral content of the reef, which
was, therefore, called the Leader-Basal Reef, As the trans-
gression of the Leader-Basal Reef proceeded towards the edge
of the basin, and progressively onto older sediments, sand
was simultaneously being deposited off-shore on top of the
newly-formed conglomerate, The coarseness of the sediments
dimished somewhat progressively away from the shore-line with
the result that fairly argillaceous sediments of zone E.S.1
formed deeper in the basin at the time that beds of pebble
dimensions were being formed near the shore.

The Leader Reef, according to its method of formation,
is petrologically a basal conglomerate, It rests upon a dis-=
conformity, the base level,and the overlying sediments dimi=-
nish somewhat progressively in coarseness as one proceedg up-
wards in the column. We also find, that, whereas the material
of the Basal Reef had been subjected to wave and current
action for a long time over a considerable area, sorting and
concentration of the Leader Reef took place over a narrow
zone that advanced into the land with the shore-line, The
Basal Reef was, therefore, more nearly contemporaneously
developed over the whole area and subjected to a much longer
period of sorting and concentration than the Leader Reef,

A similar cycle to the previous one was repeated with
the "B" Reef as the basal conglomerate, but this cycle had
hardly begun when a fresh upheaval of the source area brought
on the very coarse sediments of the Big Pebble Reef.

The lenticular conglomerates, minor disconformities
and diastems frequently found in the Upper Kimberley Stage
indicate that sedimentation took place close to the base
level. The high sphericity of the pebbles and the oligomictic
character of the conglomerate bodies indicate that they had

repeatedly or for a considerable time been subjected to wave
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and current action,

It was during this period that a large river, flowing
elther eastwards or westwards, scoured its valley out of
semi-compacted sediments. Soundings at river mouths have
shown that rivers scour out their channels for considerable
distances from the shoreline. It is, therefore, not even
necessary to assume that sub-aerial erosion of the adjacent
sediments had taken place, as indicated in fig. 5.

The evolution of a valley formed seawards of the shorelinc
would differ from the diagrams only in that tributories would
be absent, and that the sea-level would be higher than showm.

The psriod of marzinal uplift in the Virginia-lerrie-
spruit area ended with the transgression of the Elsburg sedi-
ments. The “Gold Hstates Leader”, which formed in restricted
favourabls areas on the disconformity has a wider distribution
in the marginal area where the newly-formed Upper Kimberley
conglomerate beds supplied the coarse material., The conten-
tion that the "Gold Zstates Leader®™ has derived is material
from the re-working of underlying sediments (Feringa,1954,
p.58) scems logical when one remembers how closely this reefl
resembles the “A" Reef and how completely different the other
Elsburg conglomerate beds are from iHimberley conglomerates,

The V.S.5 conglomerate is a widespread bed of poar ly
rounded and sorted pebbles of a variety totally different fro:
the underlying conglomerate and tvpical of the Elsburg Stage,
This conglomerate was derived from the coarse constituents of
the distributive province and was formed while wave and cur-
rent action was still strong. The basin was very large at

that time. Bore-holes as far south as Monstari 1798,10 miles

of the Elsburg Stage. It is possible that the distributive
province also moved further away from the axis of the geosyn-
cline, thus accounting for the different composition o the
sediments discharged into the basin., Sedimentation more or

less kept pace with subsidence in the basin throughout the
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Elsburg Age. In the final stages there was an influx of
coarse material, which formed the polymictic fanglomerate
against fault - scarps in the St., Helena area. Coarse mate-
rial was even spread out as far as the Virginia-Merriespruit
area, According to Brock, (1954, p.8) the basin west of St.
Helena ruptured as a result of an overlcad of accumulated
sediments, The elevated block west of the fault supplied the
coarse material that was dumped into the basin east of the
scarp.

A bed of conglomerate immediately preceeding the first
flow of lava resembles other Zlsburg conglomerates and is
apparently conformable with the Ilsburg sediments. Its posi-
tion with respect to the lava, however, indicates that the
conglomerate is the correlate of the Ventersdorp Contact Rzef,
which 1s the basal conglomerate of the Ventersdorp System.

In the Virginia-Merriespruit area, therefore, the Ventersdorp
System follows upon the Witwatersrand System apparently with-

out a break in the sedimentation.



CHAPTER X

THE REL: TION BETWEEN THE ORIGIN OF THE BANKET AND ITS
MINZRAL CONTENT.

In the course of the petrographical investigation, it
became clear that the conglomerate ?eds that possess a parti=-
cular set of characteristics are more likely to contain gold
and uraninite in economic concentration than others. These
characteristics are, as previously mentioned, a high propor-
tion of resistant pebbles, a high co-efficient of sorting
and degree of roundness and sphericity, close packing, and a
minimum of intercalations of cuartzite., These characteristics
are caused by the action of aqgueous currents and waves., The
fact that the majority of gold-bearing conglomerates are
connected with disconformities su.gest that the selective
action of waves and currents took place on a profile of
equilibrium. The sedimentary environments in which the ban-
kets of the Witwatersrand System originated favoured concen-
tration of heavy minerals with the coarse light constituents.
The gold and uraninite in the bankets can therefore be ex-
plained as concentrations of heavy mincrals in ancient placer
deposits.

The theory of post-depositional infiltration of mine-
ralising solutions can hardly account for the high concen-
trations of gold and uraninite in isolated bodies of conglo-
merate lying in zone E.L.1, Neither can it account for the
barren channel conglomerate that locally replace the mine-~
ralised Basal Reef,

It may be argued that either gold or uraninite or
both of these minerals have replaced other heavy minerals, or
that these minerals were precipitated by certain heavy mine-
rals. If that were the case, the distribution of gold and
uraninite would be controlled by the distribution of these
heavy minerals. Environmental conditions that would concen-

trate heavy minecrals would still control the distribution of
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gold end uraninite.
The writer finds that in this area, at least, a ter-
minal conglomerate is likely to be of greater economic im-

portance than a basal conglomerate,



+
=

“ UNIVERSITEIT VAN PRETORIA
’ UNIVERSITY OF PRETORIA
=P Y

UNIBESITHI YA PRETORIA

- 97 -

CHAPTER XI

ACKNOWLEDGEMANTS

The writer wishes to thank Professor J. Willemse very
sincerely for his quidance and constructive criticism, and
for the patience and enthusiasm with which he piloted this
treatise to its conclusion. Thanks are also due to Professor
B.V, Lombaard and to Dr, H.J. Nel for advice and assistance
in the early stages of the treatise, The writer is much
indebited to Dr. G.}M. Koen for his guidance.

For permission to use unpublished infarmation and
for granting facilities for research, the writer wishes to

thank the following Companies:-

dnglo-Transvaal Consolidated Investment Company Limited.
Virginia (0.F.S.) Gold Mining Company Limited.
Merriespruit (0.F.S.) Gold Mining Company Limited.

Thanks are due to Mr., A. Kriek and the Harmony Gold
Mining Company Limited, for information kindly supplied, to
Ir, G.W.S. Baumbach and New Consolidated Goldfields Limited
for advice on his subdivision of the Footwall Beds and for
bore-hole information in the G.F. Block. Thanks in parti-
cular also to Mr. P.P. Venter for his interest and encourage-
ment,

A special word of thanks to Drs., M.G. Hearn and
Jo.J. Marais and to all the other members of the geological
staffs of above companies for helpful hints tendered and for
lively and critical discussion on many points of contention.

To the draughtsman, Mr. R. Buckley, who devoted his
spare time to the lettering of the block diagram of the
Virginia Mine, my warmest thanks, and also to the typist who

kindly consented to type this work.



Fa

=

“ UNIVERSITEIT VAN PRETORIA

@, UNIVERSITY OF PRETORIA
s 0

vvvvvvvvvvvvvvvvvvv

REFERUENCES,

Baines, Vivian, (1949): "The Geology of the Odendaalsrust
Goldfield in Relation to that of the Klerksdorp District,
and Notes on the Correlation of the Upper Division of the

Witwatersrand System® Trans. geol. Soc., S. Afr., Vol. LII.

Billings,M.R(1942): "Structural Geology". Prentice-Hall

Inc., New York,

Blignaut, J.J.G. and Furter, F.J.J. (1940): ¥ Coal Survey:
Memoir No.l %The Northern Natal Coalfield®™. Geol. Surv. S.

Afr,

Borchers, R (1950):7The Odendaalsrus-Virginia Goldfield
and its Relation to the Witwatersrand”, Doctorate Thesis,

University of the Witwatersrand,

Borchers R, and White, G.V. (1943): Preliminary Contri-
bution to the Geolozy of the Odend~.ilsrust Goldfield'.

Jr ns, jeol, Soc, S. a.fr.,, Vol. XLVI.

Brock, B.B.(1954): "A View of Faulting in the Orange Free

State'. Optima, lst quarter.

Carleton-Jones, G, (1936) "Correlation and other Aspects
of the Exploited Auriferous Horizons on the Witwatersrand
Mining Field"., Anniversary address by the President, Proc.

geol., Soc. S. Afr,

Cousins, C.H. (1950): #Sub-Karroo Contours and Notes on the
Karroo Succession in the Odendaalsrus Area of the Orange

Free State"., Vol, LIIIT.



lllllllllll

:Do’e(’-tt Otcmnr"x] I~ I’Lc

Ellis, J (1940) 7 A,, Tbrasren o4 Guect:z .5, P, Lol XLHT,

Far FEast Ramd”, Transg

Lsuicm.e o *.Of'

- Jes of Subleiranean S ]

EWs, 3 (1904 7 Fur s Eﬁw«:;f v ﬂsoeuki e e
rfmsm“h:z‘l‘;‘ n,gm‘lpfijv\ Vaf. XAVII .

Ellis, J.(1946): #Simple dykes and Sills of the Far East
Rand®, Trans. geol. Soc. S. Afr., Vol. XLIX,

Feringa, G (1954): "The North-Western Free State Goldfield®

Doctorate Thesis, Delft.

Frost, A, McIntyre, R.C, Papenfus, Edw.B, and Weiss, 0{(19
"The Discovery and Prospecting of a Potential Gold Field
near Odendaalsrust in the Orange Free State, Union of

South Africa.”™ Trans. geol. Soc. S. Afr., Vol.

Garret, W.S(1952): "A Review of Diamond Drilling Done in
the Exploration of the West Wits. Area." J. chem., metall,

Min. Soc. S. Afr., Vol. 52, No,1l0, Pars 2.

Horwood, C.B.(1911):"Note on the Relationship between
Black Reef Formation and the Ventersdorp Diabase™ Trans.,
geol., Soc. S. Afr., Vol. XV,

Krumbein,W.C. and Sloss, L.L. (1953):"Stratigraphy and
Sedimentation®. W.H. Freeman and Company, San Francisco,

California,

Liebenberg, W.R. (1955): "The QOccurrence and Origin of
Gold and Radioactive Minerals in the Witwatersrand System,
the Dominium Reef, the Ventersdorp Contact Reef and the

Black Reef®, Trans. geol. Soc. S, Afr., Vol. LVII,

Macadam, P, (1936): "The Heavier Metals and Minerals in
the Witwatersrand Banket." Trans. geol. Soc. 5. Afr,

Vol. XXXIX,



IT VAN PRETORIA
IVERSITY OF PRETORIA
ITHI YA PRET ORIA

Mc.Donald, D.P. (1911): "The Intrusive Rocks of the

Witwatersrand”., Trans. geol. Soc. S. Afr., Vol. XIV,

Mellor, E.T. (1936) ® The Upper Witwatersrand System®
Trans. geol, Soc, S. Afr., Vol.XVIII,

Mellor, E.T. (1937) '"Condition of deposition of Portion
of the Witwatersrand System', Trans. geol. Soc. S. Afr.,

Vol. XXXIX.

Milner, H.B. (1952): "Sedimentary Petrography". Thomas
Murby and Co., London.

Nel, L.T., Trutery, F.C, Willemse, J. (1939): "The Geology
of the Gountry Around Potchefstroom and Klerksdorp.'

Geol. Surv, S, Afr,

Pegg, C.W. (1950): "Contribution to the Geology of the
West Rand Area™. Trans. geol. Soc. S. Afr., Vol., LIII,

Pettijohn, F.J. (1948): “"Sedimentary Rocks™  Harper and

Brothers, New York.

Pirow, H. (1920): "The Distribution of the Pebbles in
the Rand Banket and Other Features of the Rock.”

Trans. geol. Soc. S. Afr., Vol. XXIITI.

Reinecke, L. (1927): "The Location of Payable Ore-bodies
in Gold-bearing Reefs of the Witwatersrand.™ Trans.

geol. Soc. S. Afr,, Vol. XXX,

Schrock, R.R. (1948): "Seguence in Layered Rocks".
Mc Graw-Hill Book Company, Inc., New York,



lllllllllllll

Shand, S.J. (1947): “ZIruptive Rocks” Thomas Murby and

Company, London.

Sharpe, J.W.N. (1949): 7The Economic Auriferous Bankets
of the Upper Witwatersrand Beds and Their Relationship
to Sedimentation Features.” Trans, geol. Soc. S. Afr.,

VOl . LII .

Simpson, D.J.and Béuwer, R.F. (1950) : "Radioactivity
Logging®. Trans. geol., Soc. S, Afr.,, Vol., LIII.

Simpson, D.J. (1951): “Some Results of Radiometric
Logging in the Boreholes of the Orange Free State Gold
Ficld and Neighbouring Areas®, Trans. geol. Soc., S, Afr.,

Vol. LIV.

Simpson, D.J. (1952) "Correlation of the Sediments of the
Witwatersrand System in the West Witwatersrand, Klerksdorp
and Orange Free State Areas by Radioactivity Borehole

Logging,"™ Trans. geol. Soc. S. Afr., Vol LV.

Twenhofel, W.H. (1939): "Principles of Sedimentation."

Mc Graw-Hill Book Company, Inc., New York and London,

Young, R.B. (1912): “Notes on the Pebbles of the Rand

Banket.” Trans. geol. Soc, S. Afr., Vol.XV.

Walker, F. and Poldervaart, A. (1949): "Karroo Dolerites
of the Union of South Africa.® Bull. geol. Soc. Amer.
Vol. 60,

Winchell, A.N. (1946): #Elements of Optical Mineralogy."

Part II. John Wiley and Sons, Inc., New York.



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

30co0o

Qe

YUNIBESITHI YA PRETORIA

GENERALISED GEOLOGICAL COLUMN

OF

VIRGINIA  AND MERRIESPRUIT MINES

ORANGE

2377

2530

2902

2884
2874

2850

2830

2755

2600

2565

2287

2//2

2032

2000
—_—

/330

230

/70

/1725

/7000

G965

940

830
870

800
765

700

880
675

570

515
5/0
530

370

260

8o

Coarse- gromed , org Haceous
Gurart it .

Z/j/_\‘ Yrey guartzite .
S bordinatbe grey ancl gilfo
90y Guortiike . Thi

UPPER

UF3

yuortz-pebble grit baossels.
Gr;ééy , 5hght /r., er///n -

Ceous

Gerar b zilbe. .

\oprehled shahthy crqiloceous
;Uoréxu’:ey vy

Iiylyb qreq,_s,’/;z:oux ?M’zuéc

Grrit Doark , anguler gracmuiks
of check Conspicucus . Mubeix

Lo 1g54 greq,,si/:«m,s gua bty

M- ey gromed, shaohtly
o/ foceous S pecklecd ‘,wa;-zz/éc

5!

4 ower

Zrntermed ale Recfs.

i
|
|

<-UF3

UF4

Lo, dork grey éo‘brpwn,
medium - a0d (0Grse Qrasee

Speckhled arg Hoce s

Gesor b zite

U/’Per White Boimd

4
IR N

Kuork ite fess wegilluceous
thon below vrd condars
bloch groms o} chert.

(oarse “gremed dulf
?uaféz ite

Livn F - JoA .
Srar e e ks

y/:cnu les of Quarta v [lidb ey
chort,

Strealy guertzrile,
~

S1/iceous 7,,(7/»52,& bonds

Loarse ‘g rosned dwl/

Qirartzite

MF.

Lo wver White Band

G—ritéy quortz 1te .

Dull, orgilfaceous guart -
2 ke

Dt qrey guortzite.,
Forrst ly spec kled

Medhanr - and ¢ oorse- j romds
beds

o

E.X. 1
1378

BEDS

FOOTWALL

MIDDLE

BEEERE

© e a

+ =°| conglomerate.

Nondd gerar

Jlommonoge Reef horizon.
s|Ceorse -groinéd grit bands.

Gritk and smol/- pebble

1Coarse erié , chert

granu les

[rjbl"ﬂreyl 9/‘/[1:5 quarézlle

and white Flik. )
Some qrit borAs rrrineroliad

z lj/;l -jrej ) yr}itﬁ/

<7ua/'£ z/te.

Gr/ﬁ

\ Dark guorlzite

Grik . Gronules of chert [

2o

o) £.X.7.

7665'

L.F.

WN.7.3997!

2.7
345

BEDS

| ous 7uaréziéc .

|Chert grit marker
:_ .Du/// ,s‘/sa/‘z/ 9!./0/1‘212& .

NA mos bt wwhite 7Uarf.Li/a

Dor/r~9r¢ 9ua/-lz ite
Z/:?AL -gredq ?uartz rbe

Grqc/ wark 2ite -+ black o
some Green grains

Firre - graned Orjl'//oce-

5 icepus 97, 9744y

While 7uor£ 21de

[/_‘7/7[—9/-&1 9uaré2i£e.

rate.

Ada May Kee F

T |
i"'NO‘I
1

/?;r/a/{z/ry - /ebé/e (‘oﬂj/ome— -
While guar[z/lc —

@ wn. 7

F312°

L.F

2.1

3839°

FOOTWALL

LOWER

~

: T his /of/erj o/yu'é

A Coorse - g romed g7ey,

grrar 2l Ccd/al'n/hy block

anrcl ;roé/érd )/e //ow
lspecks.

White ?uqrt zsle

L/j‘hb - coloured  bands
aburndart

Banded
l,:,hl: ~grey 9u0r£zite .

reen and very

Very Fine -gromed

5 reen g varktzite,

1O

W 7.
4#609!

OD.?

2330°

A ? A ?

FOOTWALL QUARTZITE

REEF

MAIN

SERIES

BIRD

MAIN

L' v Swepivision oF

COMM PR RISON  WITH

Ruartaite amd shole

sacreasing 0 amount
dew nward,

TasLe 1Y .

Foorwass

BEAS

® (it oid ~b¢ur//{7 Seclimentary rock

O Thin Seckiom focaliby T 770 chloribord.

~oR

(Weone of bo « hole and dJepth grven)

o

{ Feotwall beds

FREE

100

STATE.

6000
O O | )
Ve /lconie Conj/omeroée *_
== Z
- w
T EuFF | and 2 2
== VUS. | a1 w
== W
A X N wm
T ~| agglomerate.
A @ |
W (V)
- a
Vmw) N Qa
= Unc‘onﬁOImily, —«J\"\’\DN‘V
AVARIAVS
Vv g()
VoV -
V
(0 4
w
VoV < a
D O
) R
\Y4 Amyqdulordal and V. L . L . O
norn - omygdaloidas ! O
sibre / i
andesitic ava, i w
VoV Q| o
x w
v Q| Z
7)) w
(s d
VoV w >
: Purple Morker '-Z-
v w
vV Vv
s270 MNoncontormid ., —-NW\/\J
VS / Conglomcrate, I 1 o
o )
SIS w
5000 | 04
w
(oarse - gramed grey ‘
714(1/2/*9, l
...... i
o V.S. |.
Soendis i l_LJ
: e, ‘? \/armjalr'a' smaoly /)ebb/p : O
PR AP conglomerot e ar?d 5:-[& bonds I
<
i '——-
(0 4
>
4500 . tein.a CD
)
-
wl
- - - .Dar/«\?rey, or7///oceoo.AS v S 2
— gua/['z/le‘ : : ¢
Medivm-greined grey
9uarlz/£e s fa/nﬁ,/ﬂ m
(speckled. U)
V.S.3. L
>
wl
J
w
#000 m
3987 P B R 2
Frx ~greined, siliceous —
quartzite, V. S . 4. ¥
3985 g V.S Conglomeralk
3930 PRGNS Gc/g E;;Zzgtcs ie:i?'r V. S . 5. N
3920 [T Aaer UK 28 3 10T
= —— —Fees 1o P
3695 [eY YOI ' ® ﬁ@’; Febble Reef E M . K. 4_. >
..... - —— ) ~
3875 06 0000 Mixed pebuole conglor —] L . K . I. 'JLLI
— — @
D=0 s ‘zite. o
3845 - - v guertEne L-. K2}‘£<
coeos ;W/}:td/oebb/e -
T comrgle te” b z n
r9lomerate. ea’s,,7 —
Y
A p4
= L.K. 3.
37es B Reef ]
3r7s U pper Shale Marker. " ® £5.7 -
:\
Y
<
8
<
)’e//ow«ﬂre_y S
0 oso JPecl(/ed 7uar1.‘2/£e,
V)]
E.S. 2. w
w
V)
o oo
3560
'U/D/)er Leadder ReeFs. E ° S * 3 ¢
355 wleader Kee £ e
| G |[Upper Bosal Heefs
EE_ e ENE wart 274
" ] Wiike gquortzite E‘L. I‘
.»._,&_a"a lpper Basal Reefs £e.2
340 ; 3B L REER = {.3.
Bedded tr7edwin- ard cowrse
ramed quorkzite. Grey aud
dock-giey bands.Crams
Of quiriz, block chert and 3
ye//o w sithtified shale . 7 he
8 - ran fen. 7
;7,;‘,;2/5‘99,-7;;_ 565 qre (n
3370 N Grit ty 71/0/—;’2/}!9, 2 D
3355 LJ.FQ l i ')
Frae - Lo rmceliur - ra//l;'c/ O vZ3, m m
Y/ ’éoujf ua/r,tz{z b/ Blxk 37689 —
5 74 visible .
;Zb:«;:d/hal_e Ydull grew ' . m
-
3260 j
Fine - to rmeciun -}?ra:ng.’a UPPER ;
u;:/;tz/‘éc Q%(L‘a}jﬁ daz.;/
Seor, Cotideed mpehs ] b~
da'C/'Po.fe gv amolnk U. E2 O
3/30 o.wnwar S O
Bedded mreduim - gramee TR
rey, sihteous ond dérk,
org t/oceous Qeartzite bonds
Thu beds nk poorly LOWER
m/\né’ralljéetd :;f (:mé ;.s:::d Z
- €r LOr
z/t?uf l‘cf’/n’rt. ¢ yrj' wles. 2 F m —
ol
UFR2 w| «
al s
Qa
Puce, l1ght - grey quortzile] D
.30/4
3ooo - o -

FEET.

SCALE - 111000 FT
i —

200




>
ﬂ UNIVERSITEIT VAN PRETORIA
Qo

UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

VIRGINIA GOLD MINE  aND SURROUNDINGS. MERRIESPRUIT GOLD MINE  AND SURROUNDINGS. KLERKSDORP

ENG.
FEET

2000

METRES.

RULL. H.l. vz3 Nol. V.Z.2, Ol .- M.O.l. No.l.
A.D.aNo2. QLT Loa. No2 KAl MO2. D.2.

1500
KA2. M.I. CA. | M.S|

O

Y vy Y V.Zl
v 3370 peve) 1987 Totels 1960 (7 vy 2258 [T o beolle
2600 P 50 1953 [T vy vy
2476 [P 1785 (6558 v v vV
= 1238 oovy v v 1102
27/3 . et ge - A Vv o P ° . o : oT e S l 5677777 e 121
g \VAYA I 37 7 Ao z20el_ |} 1576 1582 25 vy ) 1612 F 1 L R ol B 1,50 _
;/~- +—F" {7 2183 |+ t RAAE R SRS 170 PO I raes = IOO
» z6as|t + T 6° K [RERT s 1965 1946 1,9° Y
. e s R 818 8° 210 b /233 vs v v
|OOO I L. . . e 30 cevar ,4,;0_":_*;/2” . L /177 mPD"
OL K 30 A - ) 2932
o - | L : - "
; : ) e goer S r08n 75° /503["(—- ’ K
. o — 028
. . T+ ITEE
e arie . 1736 |+ | 200
.- 205 44 o I PP . S E2 o .
f/ 7753 fassea: - s s o2 R o . . /8 C
EERR P ro
EEEELY 1196 . eee)sse e M'U°3 )
) 5 2577)...,. .
: _ o s : M.5. | FOOTWALL OF
3365 [ e 2700+ ~  |eeper : : o ; 80 2500]ez 2 o : 177
4t o . iENgeae : : e o /00 2 ! o ¢ VAAL REEF
_JEE . 90 27#q:; 2090 = = C U Lo 1906k ] S /845 25° -~de Base V.57 /
500 - 321 70 1 L sE=E SRS 1 apapii| Gase v S22 TR ] e —~ #5906 83 pes . 739500
+4 4+ S M ' . N 2080 | /837 K 300
——— e > 3 ode o |7~ 1993 | S /155 P——
phpt - . S - - 2788 o g 2074 |iis. 30° ol v v
i P - 5° . v 4 —- S . ., ~ 1658|sin . J200 25220mmem )
" 4+ 4 Q@ -~ /2 . . —laee - 9 Q . K 2 po S E 3 - 33
,i -~ . s - la2° 1% so08 [ | —_— . e X 144
30/4 30/ s3er)_ _li5° 2580fs 4. a 12° 12 = | 1108 37° IV L . - B
375y +++ + + 3407 ’ - /&° v 18° e 15° —__ M:U-'- 25°
° — ] anzs|tt 3 + + B 2635y & 1330 Ses3 ¢° SN 42 400
3838 — /34 3/73 7 + 266% 2632 /5° e - = 12 20°
= - -+ -+ - o9 _| /730)- - + 17¢ ’8° 15° - T’ pyen
=+ 1280 K 3rs |+ 4 - 1326 |3 =
et 2® /5 N 3 +a4ll7° /¢ 12y [FE 5 e % 25° ope K / 0
° - . ° . . - ’ vy
(o) 3959 8° 3793 3339 L 15° . seps| 17 zssolt,’ 2802 . 700 2 . 0.d. a , 20t w50l Xl e K /180 5o 199
#0/8 3 - ® aol 3728 765 2850 e o 1942 1970 Yo /558 1825 8 [ ASE Elsburg ; 4 .5 G 250 7088 Y 3/ .
cact odeiled 37 N 2l e 723 9797 e °’€4———‘5 T — * S Sed1 177 3178 ] 3308 lyonge 257 2oeo|, | 2670 AN 2s0 20° 1236 use 32¢
247 legd  3772facenal 1S ° 9° /5 s Stage R N |2 7eT 3357 : = R 2785 eemes 2060 1520 23° 1aog B 150 22 vees o 1220 i8¢ 700 /515 2528 ++
— ° 5 - - ‘ A C ° - -
2.//5 lomeal?’’ 3953 3743 faceo fec 329/ |evgd "2982 : 1897 |agos ] 2077 0w eg, 2042 13°_ '67% 7 7528 loreie : 50 Jires |V V ""_"“\\‘ /556 Lecar Zy B =] 20 — /348 507, 7£37 i 3 ii:ée e 53355 2,76 bgooeed 400 foaon Base £/lsburg Stage. . SOO
) . -—. e = ! = g sy D cm & Jsalerenl . : - O
3508 I3 5 6 6° 1778 #C47 by anal 3432 masoal— - - = P 259 lo: a:6) o T TYR% 730 s /f:g-z EXCaNtcd B B T iae 2765 leaema] — T 22;0 e B0 &
95 LA L 9° 15 1758 /4 5° o x| St 2206 e = = — 1252 IR e 4 ‘ 23’ " e T2l
38! s 3590 - 18 K K >a7|co | /5 P N 1365 =3 5 1279 hcinalose 4636 3232 frasaa 1699 lova K Y -y
3630 363, |+ + /° ° 22¢¢ 2209 1875 |+.4.4 /863 1409 K /5§9 19° 9 . 228, ... 1732 oo . ++ ‘f‘+ ROsO 57 270 /63Y E P £ 293 2572 10— 5o 1626 +
8° 2033 157 .. 2049 2000 2 +.3 1789 1510 AL ~;§};§ 15° 3c¢ ~a59 s08 3203 2935)= s 2as6 |, 180 4911 A ;2 .5 100 TS « 55 +++ 1929 3 v Sor 1222 # 6l 2,55797° 1762 J/5° /620 73231t t
saac ol P ; - oac . ST e e ? - ] 550 P . —
é° ik 7 3w 3767 e & R 2 e r5° 2e° 4225 s 2510 > 30 ST pmArss 23/2: 3263 0.3 28 . T%ium-/ zsas . o Dol oo o s vov 7 3 bR -
50 4398 YT oosrsd I° 9° _ 18° 2385 sogs e e 357 3" 4628 = s 3 5 o] 2em |4+ 1896 15 40— L 320 / Yy 2658 - s /00 -
O 1"e 5 o 0+ 2200 2° 1565 4290 fusses o5 3729 /2* o L7 sosp [R5 19 244 868 L 82¢0 2 v — Ba / fa2%
. 3350 1w | | 220l LV 0t rrasf / 22 kK + 2792\, %8 — 174C fkeomiil? v vl 2 - - ’
B rra28 P 348 L 5105 2588 s 2G50 /90 [+ + 2 v 2993 - - {7g°
a5 3917 9° R 7 1789 [FF ot o 3 rozz (TR iy B V2N L % f v 2ov o
2 : 259 . 45 3 w9k fe : Cijeee sl ge 500 o P ,
° R [he 3 bneend 3802 3° S =235 Sl | ’ 200 5 v 20° R t «H .
3275l ] L 4 Y : Ry 7 260/} ) s %5t vy e 25 v
000 I e s e T lest . 8/ w3 . N . y N
ansr ; sormediake ﬁeffi_f,‘f“') EENENEESLLLE] b e a - S &° 0 184 cdrake Ree 899 200 B Ko - 8¢
s Q O 17 Base LAt ———— 2700 5° ) 20° 3680 i jnté‘r""/ - 20° 32000 ) 00 2158
b P G e - — - — 54907 'oed past " :j 20° /_’p/'/// \ 2.899
525 —- 225 o —_— 9 ;
" 210 zo° 2t 2 Tlase 360k KrE7) e . 22l e 228
|OOO — / zoz| 0l . / - -
by - V.[. ses -
I ) T . L ree — 200 e a.°
[ . N e
| e .. 2768 30 3 Lt e |
: I Base ALC_C_/ v Rdes s Eose MEAI 40 2.0° . 33 e e Rete
e T ( T . wooge .
T - 9 500 [ - 3431 N
. 6o° o + 4 /16°
i /557 23 20 17 + o
— - e . -
.5'300 ¥ : 3842 ' | A 50 "
84 X - . l—— 350 : — S .
5322 oo T 592'9 coos) 1557 rolrze P 30 50 : B - . K
~+ g FEED el | 1722 booss ..
. + 4 I3 ﬁ.gd- . e . oL
1500 : : a1 sodo|2eg] |17 | pF 2 - ase _ .l
SN ( 8 ¥ 120 eo7s "o pas®_~— 6l ’
. TV 6735 | ccame] |55° paa — > L
//° . 240 3;, E 6174 R to°
s6a9 : - 2852[
: 1975 aspof __y/|45° ! 26° 9913 f—— 3052}, . 37s
++ ) 3729 . :
) | . B T 3
sBos|aty p i #0 120 _/.// 1875 o ~— _
4296’-‘-’,—:‘% £396 |/ 1638 }ir caen s7o A |OOO
- o ctemar
z e i 2o0* @162 15°
2000 | ’ s ]
L v — Jhe 25 B
: '_ 42 - PR
. - 720 .
as2ml | o 3r% ceyes
i ++ 3574 T
+ AL fueed TL 6
LN I e L SR .- N = e -~ ~3 = —_ . \J.
o e 120 - 363 : — ]
15° 4737 " ) e R e )
agt _— e e B
2500 N g .3 / . 4 : 512 feseon: w217
2ep?| ¥ 2.E2 3247 .. 2595 £ X o
15 50;&/ o 29041837 375808 2epofis goss Lo Base Lower  ,430 Footwall beds, |\ crrs)
5095 Pt - - 22 .
v / P
++ - 3832
BORE -H e (53] o — — -
oQ.l 5206 I 5073 __,,/ %0
T il
RU., - b e g ¢
(@]
e REFERENCE ~ | R | el = |PF
v 2 hss” : elele
4000 V72 M. b . N
L& L . — o N
OF THE 1) Lepth K |Karroo System overlying Witwotersrond System. 7
l . . ; . 32
P A N. " v V |Ventersdorp Java overling Witwaobersrand Syst em. . F215 el
OVZ. . Feet fee 2539[ =
SCALE 1:100,000. oo|fone V.S o0
PR 3476 F—
H. owW.1 - - s ]
N Rl%e! s
#7197
3500 OF ' HE SI 2 AND No.l AD.1A. Zones VS. 2 and V'S5 3 3330 1500
\ 1. °
ol OLl o oo g
vZ.3 No 2 Lone V.8 4-
. e N B V4 Zone VS5 ‘ it
o
VIRGINIA G.M. %% T Pedtle Feact = oo S
o .oonn|B FeeF 3577 g
No 3 Ov.l. " Lhannel ™ . 36 -+
V.30 o b |Leoder Reef Sediments :
e .|Bosal Reef o
4000 oMO.L. V. _ :
' 3770
) OMO.3. OMO4
Q. . 3s70k==
IN THE . > o.l oM. [Trntermediate Reeks. . , wre
AN 3920 ——
PNo.2 M.30 oM4.  CBlo ="
o &
KA.2°0 KAl N
VIRGINIA - MERRIESPRUIT AREA kA S5l ,om2 Urer White band | =
u : | MO.2, (KA.3. SE.2 ' =
4500 MERRIESPRUIT GM. | oo —
O s : . .
OMU ' SE 3 OCA.I. sz.'. Lower White Bond. v
.1, 3.
D 2 Base of zone MF 3, . t/o:
2.0 .
s Commona?e Recl zone. v v
. » .
SCALE-1:5000 MU.3.&_ MU2 N P A v
- - ! o BORE'HOLES. , s o y Reef zere i
QP SHAFTS. \Marn Reef Ffoobwall guarkzile viv
SOOOL — T
(EF] Intrusion ; 2774 yo
2000

| Fo
12° Apporent dip measured on core.



b=

UNIVERSITY OF PRETORIA

@)

YUNIBESITHI YA PRETORIA

% UNIVERSITEIT VAN PRETORIA
S

L
MO.I. MO.L DerL. MO.4. MO4. Ist Derc. MO 4. 2n0 Dere KA.l KA.l Der.. KA.2. KA.2. Ist DerL. KA.2. 2no DerL. KA. 3. KA.3. st DerL. KA.3. 2no DerL. M.1. M.I. DerL. M UL MU.L. DerL.
oo oo opooo , I
- ) (;’(?coooo SN2 R
P TN HOOOOO W o |
LA o oo ) . 1200, /,/’,/Ag 57 “ ::' 0
‘;‘w“mo'c ''''' oo ne - e - o oo o :‘”:‘:9 U5 //5 2253 Coam ey T
onhn coo oo AN sons o AP Lo e e
000000 ©,59%2° e coe oo R B N L BRIl IS .
KOO0 °e off’ooo(}oo Zﬂ‘;nzo ’()"(:;7({’)(’ g ercon e e q'?’:ggo n 6( "/‘7./>{'l ‘g? o o ' ‘ / - [—'/ /‘7 s oo
. ny-oo < e "ao - ,oor;’onﬂ':’ e v - 5 ("oﬂ ‘;'.v(' - . 25 L 5 e o] ‘ol .
000090 oo O G, Ge e B SEESlo 6 e m 35 Cgesec| " w863 ey I L R S © el : 362700 | ] 3625707 1
or0o00 oo0o noooc0 cooo0 raYalulsRALN fpLoo ) ° e oo S . i SUNA 3 Josvun » 36286 i mnenes 3627 3 U
oo e c e RN B o e i
- By e 3 ‘7 4 Ay I I ~
PO ¢ Cem |GG 20 -G FRPOTPRIEN v e~ YL PO . - (e o OO e e ¢k
"jé’o‘%ﬁo"n‘i, o000 L .- - oeme - Ao © . 2.1.‘:’: 2 32 /60 R m-.(,'~-o.,,
cergar OO O0 ) ?o N P e O 0@ oo o O P48 &,9/50 = /25
2000 « e . " cocen - o AP R ’
50 5 0 A R W0 PP T U RIS ¢ B PN BRI o -
- QB A A . r e | RN m i . , . e | oo o . ) o pe > 0th - fraoens n |ovaeoo g ' 630" . ORI8O0 62 gau- 107" lioe/s57 = 6C
Q225 5 |3WES az265 oo ol 3esrz2e |, 365170 |e oo 3552'8—; "o D934 qv:i‘::ffvr v e @ pzfl{ ] I a rer [y 2856 /<w.-.m.z££.’.['_(“ o ,“'_,M_..(“gé‘o g‘“;” N 28606 | |59/8 24 2815 2" - o/ __RR20'#" 720" 1o v 28235 ¢ b :f 2769 4 1 276370 3682 9% b0ovound ’ /8062 3642 o ooued o/
—= B == T « . DURCENN 282 ,o,,(m("mm 2767427 .. |# 3/a% =80 ey L S
_ L o ) . ‘ 2824 & - n 827 I P /5/_;/72/55 2. 7;;'3“ /62 /5 - 97 G
’ - - S ’ . ? 156 oot 6% Vs - gya 2830/ |eoocao 27
] e - A . B ' e Vo252 15 8- 45 N _ .
. 1w, - o ) - - o ‘ _ 282911 / 28307 a0 T 3658 07 36'5‘7"0"k+___
e ‘ ' . - a3 0o 0O 6876528 o :
A - ' o . L 12 30/38 593 ;+.+
1 . L _—— . . s 2g3y 7o T T L.
. e o e o o ’ 283877 |ceusale 6i/56 =45 R
— —— oo . . s @
. ’ : el S e 77
2884 /0" . e 2886°1 28492 '
. . — e N 3 . o‘_‘._-‘;_ (.b'/”'?* 3 o 2886”001 ) . 28500 e s :
] . ’ - 2689 0" [0 2890 |l pg9nron|T_ |29/ R ..
e |\ R0 64,77 = 2883 - .
- T . 2893°'8" - / 28515 7~
_’)
- i - B ’ 2890°'70" »' 29016 | - - 290197 co volr 721308 - 304
- 36976 e 369757 | o . 2904 g |« ~ |5 82,50 92303 -
. i R & e - e 048 5 42,5
. 3697 E, 7 TP 3698 /v |pabssEE Y/ 0 36985~ paevem /0 5 /08 -7/ 2HON2T N Lo e e
o 3698°'2 ,/’.rrrrnnnu JHC E 7 S e PCOh s o .
N 290749
428327 @ °© n28q2" . .
2 B N - T [ S — . . -
s 02894~ o
R289° 4" s - - .
I oom o] 3 [URH -
42902" 42903 . ]
_____ o Lo ) ‘103 )
— . ST e w N o 2930°6€" : R 2925'10% oo /2 85 = 67
2928 6" |- 4 - N by ooremon] O 8/5 MRS 239304~
A007 6 | . ‘ 6 300705 sam | C e Lo 2930 /0"
3015 prcen , - BTN O e
30/3°5" krroec Q30400 2,0 - h 3012 3"
SE.| SE.I. D WLD. WLD.l. IstD WLD.I. 2no D LD.. 3ro D LR.2 LR.2.D
MU.IL 2no DerL. SE.I . DerL. 1. 1. IsT DerL. 1. 2n0 Dere. WLDLI. 3ro DerL. R.2. . 2. DerL.
O DO
REFERENCE
. - ° [z XX Re N el °
eSS L o o
22222y e e ZONE
. AP
oo o
° . oo 0ol o - [//‘/’(*l [1‘(7(’/1‘r ;
e - Lo o« - ~ w.
TLT con I Tt o . el v
. ceone 22025 olcc |
362677 | B : A
oo oo o [ e
362767 = w5882 og%q;?f: - ES3
o voo- o (> >
Rlaleas swxed L
cocooe s . cee e Kl PAPRI PATIAr S
.. T O 0000 [reovac
) . ".“e PASSI Al 5 S22 oooo RO ‘t\; (\(*(‘w ; .
3642 /" 2281°2" |5 22793 | ¥LeS 56255" |BEE%Y 5625°9" |20 (5825°9") 5830°3" |3555554 54/8°0" [ 58,870 | SSER% Leader Reer
: awoeoce| ee 7T Sebacss 26 18585 .. __..288° AF AP i - ST SHS Jenoe®) - .. . .23/7 70 tgépbol
P RIS i T ] | =z
] |
7' i , .
228 1 T 22850 R | |
228767 T ) )
NN AN . QO tre
3655077 | Y i | “ M T
+ N . A R .o ‘« M - . . . » °y .
3667°0" [+ \ _ o .
I8 . ' L 1 ; o \
? . - :
sgeex | 5898/ | _ se#8°2" | . - . ' ' \
L o B Dl e KEY PLAN H L
P o + o4 % . L ' - .
o o L <L ‘/U()f/«//l Y . B OR COL M NS
Sl - PR R . -
« RO sg62°2" | | .
e 859/ |77 P - : . -
5859 /"L ? > f)///('t"L\lL‘» (71/.7/////, SCALE"IOOJOOO
586/'8 . ] (/wzhc/,,/(l//_) T
SHOWING SPATIAL DISTRIBUTION AND DEVELOPMENT OF
i

P No.1 SHAFT

)
«

VIRGINIA G.M.

«

E.L.L .
\

UPPER BIRD REEFS

[ZONES Es3 (LEADER REEF) ELI & BASAL REEF.]

5977060 TSR - \'\ v
o To ///)/()(/‘:/]//“:i‘yi,/z;:,/;(«( r \. D vo s _«,})2”;?'14 ot COMPARED WITH THEIR
i, PNo-2 s AT ON T E N T
K\»:\;l:) Oka.t "’ GOLD C *
| o f€1
OTHER BORE"‘HOLES c N M%_ﬁ'ﬁ?g'spRUlf G.M. SCALE=1:200.
5501°5" --- S o GEOLOGY . REF ERENCE

55010 -
5503 '9"fx s5504°7"
5 506 /0" Pt 5507 6" |qceced . _

ON_SAAIPLAAS AND HARMONY MINES. g | Foct - BORE-HOLES

(/u(wf.’.r/(‘ b ] SHAFTS

DRAWN!
DATE.

2 /’(/‘m/\/ f;}:;/?;
3] Hasal Ferf

o
~

- — ——

1 - J —_—




~

’ 33 Lrvesr

(
I
|

SRRy

ST

S DL O ey

Pes,
193"

\
| ¥

——— .

uﬂ\@* 2 /4 1/

—_—

[t 1 n\\

SRSOSES

L FEC SN

et ST

PP
>
Y i

FRGT "

/

/,

7

e
RS B
>,

v
-

/

REEF ON PORTION OF MERRIESPRUIT MINE.

LITHOTOPE MAP OF BASAL

D.

PLATE"



- e o
= o Ay
=t
=lka S |
Al h=1 % <D
T :'/
gl g

STOPED AREAS
SHEWING
GOLD VALUE CONTOURS.

i

___lo-/00 INCH DWTS PER TON.

Ll 10 -~ 200
_ = . m]]m,?o/ -4p0 "
C e ng = *
S ( X g0/ - 1500 "
U = Wl 50/




o o

E w UNIVERSITEIT VAN PRETORIA
. .

@ UNIVERSITY OF PRETORIA
Que# VYUNIBESITHI YA PRETORIA

o.l. RU.I. H.1. VZ.2. vVZ.3. " Noll AD.la. No. 2 VZ.I. SM.. OL.l. V.4, No.3 V.3. . OW.L V5.

: HAFT. | HAFT, SHAFT. . -
ENG. SHAFT SHA ME TRES.

FEET.

i:i;';:? tra"z'm ;-;"%’é“‘"
+ - ;OO#D‘ .3: L2k -j "‘ -.‘- ‘:- ow:-:;o: . eI f .
o 3650+ + 3959:., 3793%uiiiig F2/2-62 333 R 3339 3312 5] ro/pe 06 28 44k 280 jgmmeeiss) 1962 156 84— WAL v P4 1429 | : | 910kETs : o
- iy s— [ CREYL - = =X X=I2

F

10 goog TESTSE ol a3

: :" P —_ - o @m X ) )C .coo.o 28/’2- :33
el e O-86 /60 =52 T /19/5-3: Vi o & ] oo, AL Sl
cocouesl /.8 /35 = &5 o ’0
Fes)

o o =Y T -
e o © po o el o
20 ? LS 2 ‘/,7 = /5 P P o - . & 3 . o o o 8 2 & o o oo
CEE - = -— L -
: eoaeerd 2577 = /8 g 2 3.25/268-4 = 15/ oo 2 -3/27 = & _ o w=d poosamo o Ceo®
L Xox* I 24 o - = A
3 O FaTore %oo o288 = 24 ol 3. 9 [ = g 0o io
a5, . = se o0 a .
e r iox ] . o =1 1® y -5 //2 < o o oo soeoese riries
40 a.oao’ a-‘o Q@ oo ey PR £
. ) X - e BN . pocosomo -
. -” o - oo e oo po? B AR e s bt ds
o — O _ oo RO SN
50 eTe e o o .o el Py e o wooen e r 1= I s .= |
P PR P “raons sood BT - oo oann - . I
LA T -0 moos oo foc 2 noon o P L~ > rwumgee baopeo s
PO ) o eamemnse ol £ = —=FF e M
[reee = F =700 % To% TR e i : AN e
- -~ TR ESOEES . 20
. r : e b nagy weomsndo SR s
T - e v o= a - o » o ... i
. T oroer RN
s
PR deamd @0 g } e e [ N MR 2 e a
[ & ot or O ® LR RN T RN
S e 0 e o LR Qo= . AT E
fy ) o £
er T LT Y oo ‘ GG é:‘;‘%-".:i"
owueos s owde + + - 0 B Cim xS FEPRE—— —_ = Py peut S o sl
+ N Pyes e FRERETY =2 el
IOO Coeee” hihid o® TR £2 228, EhL55e 30
. + + to oo - ° e oee oeoosoos R o o, e o 4 Lty
oo PRy i s« = o LT o
TTTEIE A o @ - o= amar e 0 = . B
- - . Ll
b oo o o . o w o

j= s >0 &

o
@0 a0 e

L =
coae F :“%{9’:
- =

Ty
LR

L3S | . - 40

x
sr2se -2 oo l0-5/9 « A5,
e oooces e A
peonavas eesy Toros e s, 3/
' ‘
15 O oy b3 gﬁ#gg— x eace 2 el e o R o b2 2 fo8 )
Tizae
.5
‘ - o L3433 [+ =3 6 wan _ r —
. ey *.

EYPRTEE LY

k- =] 'l o
ezl e e

£
|

|

o o oo . L ] 50

. ++ + e O o0
L -2-K 3] '
200 _ cvaa : ceoce L . ceooe e ]
’ ‘ il
A AT+ een T o= ..
L .= Fr-F-N ¥ .- .o ow LA - Y - . ) -
350 . e K o o
..... F e » N so . . Mf?\'/'\:/ K
t"::’ + + O 1 A P LA ) -c:—'o‘o' e b el
Pa— WSy e -+ +
+ + R o B oo G re e = -+
___,_——-—'—“ O - oo R
I + F + o Coain R
. + + + }:o:-:-' remt Lot - CE-T N1 :n:'nl'ﬁ_‘.-:.i' K
300 s ‘ . oo ees o +++ e /83 /466 =83 . |rz057116 = 120 ." - /B8 J60-9= Jof 510 prremermn 224 /39 9= 89 posesl _ ;5_41;1‘&.‘05/2_3 - 1414 ey #.29/273 =203
PR s 280 . 307 /382 = Rl /2 X f21-25 =268 : B meacal .08 J58 = &/ s ., : i 529 /253 = (92
-t oa + - - /3‘,5/23‘2_2_305 BN ) 2, 0.9/_577 7
. / 2'6‘5/\)'2{; }. f
T coese F + + e 32379605 - L L S
loececa sooes D2 W SEE T /ST < IOO
s g , e T /624 E = I

(2E8zce| /-3 /52-5 = 68

350 e e.o. |0/ /325 = 5 Ry
ﬁm/ﬂ;ﬁu& ...... _ 55 Jera = s03

s m.z.,3/34.g=74_

= o 0 oo
"a sam

/01 /385 = 39

::u_.:a: __.__.-—-——"""""J
400 s 5T

e 22722/ o ’ ’f" ’ - REF E R E N C E

o0 o

%

,
:
'
.
ot o
v be
L]
FREY
[
M

fe s M : e dasll L3 & . Canglomer
haaccaw A 30‘3/56“?‘ =7 . LA AR vﬂf'vc‘fi' f:l-%;::eizatjer V- s- 5 .
_____ . sapdd:) 5-8/573 = B6% Fo0/32 3 /60 AR A" Reel UK 1.2&3
TR 0'69/82 =56 m5‘56/2-9= /57 S * 0,29 e B -
SO Big Febble ResF M- K. '.
voooog Mined pebbcoimeetn =5 | K |

tosssssl .93/ = /35
ot gt LK., oY) | DETAILED COMPARISON

450 ! e s ;5.77/52.2 ~ 823
RU. OF THE

REEF - BEARING ZONE

OW.L IN THE

I

il

6-33/53-7 = 320

TESTT M ved /vebb/e'

cong Jo mer-’:!'e .
o8 IC}Jaﬂnel’
: Shaile sad

' i-:s :-‘e . Flre storse
500 sorenese B Reef 4
=} pper Shaele AMarker

L.K.3. o i
[ E S.1.—] KEY PLAN MZL

SCALE :1:00,000.

SM.L 150

S, "F}:'anna)' "
wortzite

ard co n':jiu me rele

No.l. AODJA.

5 5 O . ‘ . )’é//ow-jrey OL_

seomrrre =z I

cous | Sprchied guariiite fo? | >
_ — - | E.S.2. \\:lzé?;.r-rqm G.'::;}’-“ v | RG|N|A GOLD ~ Ml NE
No.3

AS REVEALE™ IN BORE-HOLE CORES AND SHAFTS,

600 | . oo

-------

i e teoter Rers | BLSL 3.
:gg%?.foog l.c"adef RC(E F

.

650 1 LA U‘pﬂer Basal Hee Fs

TR Whide ?uafé-w'zfc E L l
. & -

tF o | Lgper Bosa/ Reck
et amar—w——1—F L 3.

Lk reseon.

. 5 Faulk
700 | V—/

SCALE - 1:.500.

MERRIESPRUIT G. M.

NoTE: GOLD ASSAY RZsULTS SHEWN: DWTS PER TON /INCHES = INCH-DWTS.

I

1200

o BORE-HOLES
® SHAFTS.




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qo YUNIBESITHI YA PRETORIA

D.2. D.2 MU.2. MU.3 CALlL MU.I. SE.3. SE.3 S5E.l KA.l KA.2. NC I MO.I. MO.4. M-1. KAZ3. M.3.

DEFL. BELOW ABOVE SHAFT.

ENG. FAULT. FAULT. METRE'
FEET. |

: LRy F2aTE LK - s L b e RRRTET
o 252 e i 309Skmsiudoopz=2r 2387 gy 133 /29433 IS14psede 242 374 8FEEE 1340 Eesteeol - 0:9/62:76 20 60QFFETH I 3//2~ 62 2672kicd 2574150 3178 zelel 386 7§ T KA 2529 kA cmi2201 © ) O
snawoest . .'_.r-ﬁ-h = ECTR gs -.T)" LN S PAS R - ? - - & —
10 e 77 ’/ ,;-;r_';.;:cg 2> 0?30'2 | ——— g8 o;’go%;:"; } TR / 86 /598 - 11/
RS AA o ; G oo one — ¢ e
g —_ _ eel el —— Ce ) e
20 g — L e 1 05/72 =76 e =77 Tt
e - oy Se) . —— ik somsesmic
30 e i e ERERE : £ 80d ] pxied = g e IR~ 10
ey = 1pni3e =5 - Vo 131 /935 = 52 pEEEE = - o322
40 aes vos a0/ =26 ¥ i o aeceo|2.08 /283 = /OO Defl srasws| 60/ /152 =93 2
e oman N2 a5/48 =70 Dff 0 |iniaes eSS TSRS ; - v o |
50 ~222 a.55/2% « 169 e - ' pipdsd wnsszs] 1°89/78 =36 De 7 = P !
& R A L) S —n / e 0.2 srrs = T e
L | == —___ _ r o |
o E e f 4 ) e e’ 2% o 4 20
R "iitVls.5/032 = /2B ¢ — =% o° e
s o @ I = 4a £ e
ceme- e £ + + ! 2 sy -
oo onms el G +++ =22pses —_— & v ] L =] os
Lovoosd A 90 A0 T oogrTyrTv s i S
) ' #7% e ek e i,
< "; ;vr' Fee = *, ke o o0 3 ps e - e o ° - ‘.".'
100 B g L o gt . : s | o casnt ) - ese] - - A
e e By e T + cee N . . %aeE %%
e | /15/63 6 =73 / T / +++ e ocecoes == == e G880 =06 °
et | /Y g = - £ frw s A crecen ? = 0 2n 8 STEE B . 2 =/
S Ea e 0'6"5/92'(" -0 JP;}.‘ p: + + (R }‘ v oe OOOO o ._. 2
‘ g s O 62 nm‘ W 054 /266 ~ 2 + o o s 3 .
T S / c.ir . losslrrs =53 " 00 Fary .o b e conco 40
I+ o- @0 - o8l e o ] /0.2/3., = 32 oooooo ....... 3 s Sl ce o > o oC
gt ol e +++ . - vogceed §6/3°87 29 070 sy
Lisoae -+ + oo eeay © o0 0 At o ool 3 i s B @ P
P cwownn Oc,nono o © O ‘5'//"' S s ecoo
l 5 o " j’ ----------- O o.p
v - —r o pragone : : OOOOOO b s e e e e ol - ST e S N
g im ‘::.;.-«. OOOODO s s N '
:‘.‘.‘:!‘ e & & veee s T et FYEEI AP . o gt O T 50O
. - L /'?/B a e et v OOL'JOC?O e 9 . s
e e 2.4/7 DeFl OOOOOO PRTAES 0 coood
2 eaay  pEEess piatel
/35 [3)-#& =50 .?.-76/26’-6 =75 . oooooo ---- S o
o siss /15 /305 = 35 ek, 272 /217 =59 Defl " oZoc;oi ----- coeess L = - v I
i R 42 J12. = 50 Pefl. : 0°n"0 s .
200 i L “ % - _ el - _ S
B B sy e e wmo s - = e o o0 I/
PEpRES R oonscs| -8 /9 3o/ue e I_ ol :' 49/)28 0
{293 /13 =27% — ' + + : i s i
. Seons 4-33//7-41 - 7E # RiFie _+_~+-+ a2 63/3%g~92 | Tae e . T AT
+ IR 3.5 3 /6 - = 416G TIeFl. — e " . e ) /) Defl
- 4 = - -4 e e — i - CRCIC I . e
N I . :
el i - B BB o @ oo
i ' Herae gy <z R

250 . i

-

~—> ]
VoV
R S 7 Det/ i I-O//J;S-IJS s § M-4-
v y C6F[L) 8 =23 e £/ S fra 7
; a 3 VA oA o yrroze (72
Y —— " - /;/ ;’—yr ShLi t areeel g MG - 8 el
O 226077 - 1
MO |VI O * 105 L5 & =5y e /. et B I loge —_
_ ‘2' ‘3' N . 2. R N o 3‘21/'2)’,/ a6 Der J — FRp ] # s
g e VoV % g ZoZ0z g PR st g B2 Py : i
...... A o TEEEN AT . ., roooo ] 3 N
3 O O bt m = 88 SHAFT v s L B ; L"_f/_‘c_’_‘/__jy - _/. L cuewod a3 foon 5 149 o 3 :—./5/{9‘/.7 ~/99 |423 K ]
e = % e . , - Ni=xw=2q o 6/ fecs &5 w3l 1 /50 = IFE5 Tick/, -aec |26/5¢ = /%5 il
vV . scooccod ) . :—;ﬁ:—/ﬂ’ j?d :fg;.j . 5 /(./-8 235 N f/ . fa/0 = B2 Ll F/. o:aa;owi?;;gfg;;g g
3 v g it e dooiinie] 2.0, 504 :32 DS fepg 2D AR e = do-d Qb7 =R Dp k) . gorfoa = 103
ey e B : -\599 [30-5 = 153 R S ) re2)é = 97 Tek . A Treee . 77T
@-——/v - ' E Al : ST s w2 )59 2303 : 2 HE Y ; 100
| ] ’ - 1605 frre = 166 mon kel 2 A p39E 1308 . ; . —
55 Ll eard [ il o] 332 /232 = 77 . ‘ 132 . oo s ae
€ N | SO G55 el o B ; pora] ; . ' LT3R G = 1R - f ERrNg
350 o 788 | F53| 15 /128 -=72 60753351 294 ST 34 52 pwemm 0 42 /98 =30 . _ T RS R 2eRl T ¢ |7 453726 < 2c6 Dett, . o boas
S S TE TG T2 re——_ 7 F=—— - [3@72E =BT DT — : R VYR R ——=—1 = i > . e H e eromeresmn] ) I
’ ———— : o OEf 5 I noe f"l;ﬂ- N [ 13-02 /467 1720 Ye [ , o o575 /265
5 ——— oL 1285 =g Dot e ¥ Py _ , fzmﬁ—. Py
/ w e co -——-'—?__'___-‘—1 ----- s s ; 4 lk//3."? a2 y
oo ] ‘ o i .y = IEA Petl.
o =c g L e - 2-9‘/!,":25 3 . . 18/8 + PR 4 _5‘_/'5;’_
— .« v e - . B = = - - . "o .
P ] Sl | R 08 [12:2 + 50 De ¥l M ' ’:)M/ o ek - 257 2k
= —————— - ooe- 5 97/52 8 = " 105 Je8 De : - -
EYry. S ] gy : b £,0:62/65 = 40O i . <z
400 = 4. ———— hszess gEed 97/ 404739 Jet/ : Bt ’ ‘ = e
= =N L R e, BAEST or  me rer mm RRTEEE s = -
-—'—_'—-—_.— ..o ) ’ o«
c?::: ————— |3 /24 -3/ e ( I
° ———— cstsdrs J2g =37 T £ \_,m ’
— e 7 REFERENCE
———— ey _ .
__—é e » /RT3 E SEE DeF/
g a ——— e |
...... —————— s
e .- |2:08/38.8 27/ ———— ua3, “—E"gbfif e V.S5.5
PP o ﬁ s "AfH.’“-s ate. s ——
450 S C2/29 T 2 Yigce ——— VUKL 28 3.4
RS e [ ., - — s ©
————— |
. - ————— . =
2:12/108 =223 Tefl. ————— O@ce Hig fbbble Kef — M.K. I4
—————— s "
E e Nixed pebble conglomenale
=== . ccsrcel Mned pebhtecorg LK. | DETAILED COMPARISON
S PR o Yellow guackzit =
aoe e L.K.2. OF THE
.0 0 r Z T fodd /u(‘bf-fe‘ ISO
. .—f\'\:’._. ¢ on /errn:rate‘ ) :
500 L L 7 C honne/ L K 3
W w I s sholeand i . . —
i, i Y PLAN
ik i weah T 4
Hpibi ‘: Rk A = = | pper Shale NMarker E . .
SR Lo * e | ESJ— SCALE: [:100000.
L L L Q —— G
LR X-LLN- -1 oD ave . . i A
meintl  ORSEV S HRG . Chanvel IN THE
ﬂ;lr‘s‘r':"w /'06/57 =60 2 ﬂe,(‘/ quarl 2ite

C s and conglomerate|”
550 | ?

Ve //aw 7 l‘é‘y
Spce kled guar Lzite

o70p
!
|

+ ‘ A 092 /120
CC oo = o Caes

VIRGINIA G.M.

MERRIESPRUIT GOLD - MINE

600 | ifes OMO.L. AS REVEALED IN BORE-HOLE CORES AND SHAFTS.
- PSR e d ° MO. 3‘@ oMO.4.

SR : No.l. oM.l
oo M.
st BB ) o @No2. Mg 30MO
e . ] KA.2° KA.l SEL '
o]

. MO.2. KA.3. 2,
650 | o | A L R MERRIESPRUIT GME2

_ . 7 ;,i S P — MULIC SE3 / oCALl °WLZL . NoTe: GoLD ASSAY RESULTS SHEWN: DWTS PER TON [INCHES = INCH-DWTS. 200
.. "/ // +++ Wik f’uaféu]fo E L. " D.2o

e +
f"’/_ ac _l_ + LTy i ”p}}fr Basal Kkioks MU.3'

A ISAL NEEFE F iy - TP

700 - ~— + —+ l ’ Lotrusion
Fa‘u ’AI:
E

ks SCALE - |:500.

MU.2 o BORE-HOLES.

® SHAFTS. ,




OF PRETORIA

MO

3856'6°—

3865 10" | :
1
4

3867 1) j/

NO| SHAFT.

o

KA.2.

g

EpEry
S

"o

3874 10" " ?

38r7'5 |

388/1'3"

3885°'0" =

2894 0"

DATUM | DISCONFORMITY AT BASE OF

NO2 SHAFT

IT VAN PRETORIA

YA PRETORIA

SE2.  SE3. SE.3. M.2.

DUPLICATE

M.5. MU.I

DUPLICATE

MU.3.

"D

os 3.0
‘,fc.-,.‘gb—..d
[ R Ay

FETO)

P Y &
ing” 9
2 Lgl

B

S a0

A

Lo
2sa

.
°

‘;tq"ﬂ‘\
Y

D)
13

<
20,40

céz"‘_
23 40 ¢ -

Fels

L Qo
V.S.5
f cc . L] -
(a)

veo|l V5 5 Corqlemerate
& oy

DETAILED COMPARISON

TR Gold Estolescoder
l;t"(-'.,:; \ U,K.'o

U.K.2.

§
gcrocd‘sluAﬂRPfF ;. U.K.B.

ELSBURG STAGE.

Jafﬁ o

E J'nfr‘ 51007

GOLD ESTATES LEADER - A REEF ZONE.

OF THE

“_—“‘_J?"‘M.K.l. =
=

M.K.2.

MERRIESPRUIT GOLD - MINE

IN THE

‘Channe! At
Shulc und-'?

:
]
&
P

AS REVEALED IN BORE-HOLE CORES AND SHAFTS.

. -

NoTe:- GOLD ASSAY RESULTS SHEWN: DWTS PER TON /INCHES = INCH-DWTS.

SCALE- 1:50.

g \\
L 3732'1"
“
l\'.
i
tevé : i
& ¥
oyt L 9.2 87]
fos 2 o o
2 Kroe T 13287
s : 2hse
o -,'" e .’,'(-' -
vl e Bl ™%
[Tt et iy )7
so0, ar ‘;\“’;- 337"
. -y . r v
Rie, piigh Ay /330°9"
€. Sy i) S e
gy s Sely
v
';E;D L ‘;E-;nr
‘v o
<
- o
.Ef., [
. 370
13
L8
¢ ? s e 347 0n L
P Tr .
J‘c‘v‘" A l)",‘ i
sz L i
woe = RN Suuganle o2
i bure My
ey 29373 e i
10", ae e
e 186/ 2938 2" oo o 3
< | 1'86/59.8 - 11 4 Spe
o 17766 &y /0/9 P
it 17708 @l y-5/016 e
e | & O o a e
e q.;o &8J2n 1~ 169 oo e i
it ./ B ré okl A 77751887 2uverfi)o06/i2 3747 7 (N0 124°6" 1078
: = e . .
/ ou:.: poe 3
- o e % - o
- L Ges f
T - 177957 |22z ! |
= !
rﬁ‘ / s | ' = \ 36 |
- v’ = 11-‘ \
-3 o o ’ | o i“ ‘ |( S o2 e, 20
Rey L 5 fe T ~ o e =82 [LF/
P Yo' 58 0" je= &
£ 13huto ooy -
. | :
P
e .
e ?
7L
bﬁ"_
?
14,
1353 -
G |
(SO0
L "}._
og!;:"
‘c.ctc‘g
oce
Ce
o0 \

KEY PLAN.

SCALE - 1:100,000.

/

VIRGINIA G.M.

°M.O.1.

& oM.O.4.
No.l. oM.l

@ No.2 M.55
K.A.22 KA SE.L OM.2

kA3 °
MERRIESPRUIT GM® E-2
MU.I? S5E.2

MU3%&_MU2 °© BORE -HOLES
D SHAFTS

7057722 =78




COMPOSITE LOGS

Dr. Simpson. REVISED.
b 952)
{ PoaTe X¥IT
Fia. &)
SCALE,
[roo
L. 200
L 300
| 700

\

"

‘f/‘”b

=

M.O%
3
R.L
d-q}
R.2.

-

R10.

RIL

i

!

o

W’Lﬂﬂv
2500 | | l

T
<
b
n

éﬁj -

. s
=+
[
£+
++
++
gt
_+

®
™
-

I~ L8R
| BH
Q
Q
Q
o |
- r
|
]
F
TR o
-
.
g -

[-£=F¢]

- l4soo

T
gt

[so00

Visco
=
=

|

i

]

12000

L.R.

E U"BR,

B K.

W UNIVERSITEIT VAN PRETORIA
@), UNIVERSITY OF PRETORIA
W YUNIBESITHI YA PRETORIA

ASCENT SENSITHITY 3
DESCENT SENSITIVITY 1.

-

K K

++
+'4

fooo

(#1500

]
4
9
4
o

|2 000

CHANNEL PEPOSIT

o

\g

+
I
w+++
¥+

/_\ | iaee] ——— G.EL.
T
AN
it
+
setl

-----

P
)

Fods I.R. Vv
— .
— ™ Y4
7 -
- T Ve 96/
e / ] ‘&
‘ e
/ v
p - ://
Vd - — — - ;- ._/
/" - g
- e
’ ~
yd ~
e
~
Ve
~
e
rd
e
2
wfo-
9"5&/ d
-
-
—
-
—
-
—
~
-
—
P
~
-~
-
/,/
-
~
~
s
~
-
/
-
—

M.5.

DESCENT SENSITIVITY 3,

s

—_——
CA.lL
MU.3. ASCENT SENSITIVITY 3
DESCENT SENSITIVITY 3 DESCENT SENSITIVITY 1
. "
& .
Ey —
=]
Lot
V85~ GEL.
- T VE5-GEL. e 5
+ T m ™7 O o ceom - B
- > R 3
Of b b P i Ll -
8= ]
> G L /B e ns L/B
Pyl T
_— Pyl IR L
—] /'/ 0 N
+ - o I -
L —— - —
1 / - F
R I.R - | -
1=z -/ — -
|2 x 8 -
—— -~ L
-
u E
- ;
-
o — - | |
N — .
—
Rl — o
- ol:
/ 0
- |
-~
-
// -
/
~
~
~ -
-~
-
/
-
/
-~
/
-
/
~
~
P
-
/
/
-~
-
~
-~
e
-
—
-
-
/

RADIOMETRIC LOGS AND GOLD CONCENTRATIONS.

COMPARED WITH DESCRIPTIVE COLUMNS OF SELECTED BORE-HOLES

IN THE

MERRIESPRUIT MINE.

VERTICAL SCALE. ABBREVIATIONS.

- o Ve v 55, Con_gp’omeraée
GEL|Bold Fstotes Leoder,
"BY1'8" ReefF.
L R|Leader Reef,

T/00 U8R Upper Basal ReeFs .
B.R.|Basal Reef
L/B |Leader - Basal Reef

R [] . T RlTntermediate Reefs.

Feo R1, R2 , ete: Rodrwmebric gubdf'w'_r,'jon.f.

300

FEET .




-

% UNIVERSITEIT YAN PRETORIA

©

UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

h oo
BASAL AND LEADER -BASAL REEFS

STRUCTURE CONTOUR MAP OF

VIRGINIA AND MERRIESPRUIT MINES.

o003

jﬁOﬁHHﬁan 200 2]'00 1000 {0_ 5??0 I
Lne AT
SCALE- 1. 20,000.
I
|
i
]
|
&
3
NN
N
N
N
S
)
%\ —
4 -
\/9/ ol //
07 -
© ~ /é’/ \(
¥ ~, /{// / l\]
RN AN
\‘_/ /
Ny
g/
5’? // \ //
q ~ -7
g 7 N T~ MO//
g/ /\ i T
,7/ r/ /// N\\ :
a 4! 30“"’/ N >
N uo’{;, . :;\ﬁ':"“ —-—-==—_=.—_.-'-’-"'=:={/’f
mooo ’/f' . 4 ~. SN
‘ / N 75

= N2 S

\‘ “~\j‘“’<</,//7\;/ E

R R E

- —_—

\ AGLE

~

LeAoer - BRsAL REEF &EROPEY
\ BY CHRMVEL OF KIMBERLEY

#

—

/ ,/
S P/R U /[ //7'

/

'z
£

—~vs?

— ———

©)
(©)
¥
I _ﬁ— —_— /, /
—— —— /I ;
’
’ /( ///’/
’ ’ ,/ /
rd // 4
7 s S
/I //’ _,/
e R
/ s
rd
e ,// ,/
e A /
- e ’
-~ rd
- // ’/
e Jo wZl
rd 4
s yd -
// 4
Pid /s
P s
- ’
rd
P i
e
e
v
N
——  REFERENCE  —

wee$000- Deplh  of  reef below 6000 above sea level

Sub- ovterop of reef

o/ favlt 5/)0:4//-@7 directron of lhrow and Joss
or gom of ground. (Tre block rect onyle ndicules he
ﬂykes Town Lhrow b/or/:,)

A [fine  of section

@ \a

MillIGALS

~

MO3

MO 4 M3 M4

w R R R ST+ ] F
’ PARTE B B b

Teppestonn Seties

53

MILLIGALS
o

~

M2 L

MILLIGALS

SCALE - 150,000,

MILLIGALS

1 #orroo 55,_-.Aem
(v v ¥j Ventersdorp Syster
L 2cnes v$ 1 ta VS5
Zonas VES to £L.3.

I: Footwell beds.
TR Tﬁanne/ ' depos/ts

Base T rntermeciole Reefs.

+ 4+ Near -SwrFoce dolerite Shoets

~ mLW

ky

HAZ

M4

Me

¥

T+ + + + + + 4 4+ ++ '
: RERSA W RTEL T




UNIVERSITEIT YAN PRETORIA
UNIVERSITY OF PRETORIA

BLOCK DIAGRAM NELWING

GEOLOGY & STRUCTURE
VIRGINIA QFS. &M CQ, LTD.

Qgreaenct




