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here because they form a significant, albeit minor, part of the total
stratigraphy. (For this reason, the latter should strictly be referred to
as a tectono-stratigraphy). The discussion in this section will be entirely
descriptive.

de Wit was the first to recognize the three major shear zones in the Mount
Mare range, and Mike Jones (pers. comm., 1986) has subsequently identified
two others on the northern slopes of the same range. The latter two have
not yet Dbeen described but they probably have the same general
characteristics that are typical of the others. These are summarized below.

At the base of the cover sequence, between the Snymansdrift No. 4 Hill
prospect and the MMV prospect, a chaotic breccia, known as the Snymandsdrift
Tectono-Sedimentary Melange Zone, is variably developed (Fig. 2.2). This
zone, which varies in thickness up to 100m, is composed of B.I.F. clasts set
in a brown to red shaley matrix. The clast size ranges from cm- or mm-scale
fragments which grade into the shaley matrix, up to large slabs measuring
20m in length and 1 to 2m across (Plate 2.7). In most cases the larger
slabs show no signs of internal deformation, but along their edges there is
evidence of the spalling process that produced the smaller fragments. In a
few places, where the margins of slabs are folded, the folds are axial
planar to the fabric developed in the matrix and their axes are parallel to
the stretching lineation (see Section 2.3). In this situation, however, the
fold hinge is often sheared out, leaving breccia clasts (the ex-fold limbs)
orientated at high angles to the tectonic fabric. This is an unusual
feature because generally the clasts are alligned subparallel to the fabric.

The lower contact of the breccia zone cuts across the general sirike of the
underlying greenstone sequence, and the actual contact between the two is
marked by an intensely cleaved schist zone. The upper contact on the other
hand is very poorly defined and there is a transition zone in which the
breccia grades, over 10s of metres, into the conformably overlying
sediments. The interpretation of this contact as sedimentary was the reason
for calling the entire zone a tectono-sedimentary melange. The melange
defines the Snymansdrift Shear Zone (Plate 2.8).

In the latest re-interpretation, Jones (1986) has extended the width of the
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It is only possible to detect M, metamorphic assemblages 'of chlorite +
biotite + muscovite (in sediments), and chlorite + actinolite/tremolite to
hornblende (in greenstones), <close to the major shear =zones. This
demonsirates that it is related to D2 and the above minerals clearly define

the 52 cleavage. Obviously, these minerals overprint and in many cases
actually obliterate, the M1 texture.

The M3y metamorphism is represented by porphyroblasts of a brittle-mica
(Plate 2.13). These occur in a green-brown schist at the Zandriver prospect
in the Mount Mare range. There appears to be some confusion as to the exact
type of brittle mica present because Hall (1908; 1909) and Willemse (1938)
called it ottrelite, which is a variety of chloritoid, de Wit (1985) called
it margarite, and Keith Kenyon {pers. comm., 1983), after an X.R.D.
analysis, called it ephesite'*. Never-the-less, according to de Wit, these
brittle-mica porphyroblasts are predominantly post-Dz, even though a minor
boundinaging of 52 around some is probably due to late-D2 flattening. This
suggests that M3 could be correlated with middle- to late-Dz, whereas M2
should be strictly attributed to early-02 (when Sy developed). Since there
is a genetic relationship inferred between M3 and M4, and the emplacement of
granite plutons around the greenstone belt, this interpretation would concur
with the observation that a part of the Geyser granite to the north of the
Willemse shear zbne exhibits a foliation (Brandl, 1974). This is presumed
to have formed during the later stages of D2.

Finally, M4 is represented by idiomorphic crystals of the same brittle mica
as above, that overgrow the M3 porphyroblasts. In addition, Hall (1908;
1909) reported the presence of andalusite laths which are thought to be of
the same age. |

de Wit has hinted at a relationship between M3 and M4 and D3 and D4 (though
this need not necessarily be respective). It follows that if this can be
proven there might exist a genetic relationship between D3 and D4 and the
emplacement of granitoid plutons. It is possible, therefore, .that these two
stages of deformation were the result of structural manoeuvres to accomodate
the intruding granitoid plutons.

“*Footnote : 1. Chloritoid (or ottrelite) is an (Fe,Mg,Mn) Al silicate hydroxide.
2. Margarite is a (Ca,Al) silicate hydroxide.
3. Ephesite is a (Na,Al) silicate hydroxide.
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were active after, or at least during the late stages of granite intrusion
and consolidation (see Section 3.4).

The Mount Robert gold occurrence is the only ancient placer to have received
any prospecting attention in the Pietersburg greenstone belt. Although
there are signs of other heavy mineral accumulations in the coarse-grained
sediments of the cover sequence, they appear to have been mostly of chromite
(now fuchsite) and pyrite. Several companies have evaluated the Mount
Robert deposit but surface sampling has always yielded subeconomic grades.
The deposit has also been the focus of academic interest because of its
similarities with the Witwatersrand conglomerate gold deposits. Saager and
Muff (1978; 1986) and Muff and Saager (1979) provide a detailed picture of
the deposit with particular emphasis on the petrographic and mineragraphic
aspects of the ore. Very briefly, the placer deposits are hosted by matrix
supported, poorly-sorted, polymictic conglomerate lenses within a thick pile
of coarse clastic sediments. Combined with the presence of scour channels
and well developed sandbars, these features indicate a proximal source for
the sediments and deposition in a braided river system. Pyrite is the most
abundant ore mineral but leucoxene-rutile, chromite, molybdenite, zircon,
carbonaceous matter (fly-speck carbon), and brannerite, in addition to gold,
also occur. The poor grades of gold are attributed to the fact that the
sediments did not undergo the repeated cycles of reworking that concentrated
the Witwatersrand ores.

In terms of a regional model of gold mineralization, the Mount Robert
occurrence 1is éignificant because it suggests that there were at least
moderate concentrations of gold within the greenstone sequence {from which
the cover sequence was derived) prior to the deposition of the host
sediments themselves.

Almost all the alluvial and eluvial workings are confined to the Eersteling
goldfield, and most diggings occur on the farms Eersteling 17KS, Waterval
18KS and. Vrischgewaagd 33KS. Three reasons are suggested for this
restricted distribution : (1) The greenstone host rock is more amenable to
erosion than the cover sequence sediments, (2) the proximity of the
escarpment causes a higher rainfall in this area compared to the rest of the
region southwest of Pietersburg and the greater relief causes the streams on
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supergene environment. Occasionally, fairly large nuggets have been found
in the goldfield and Willemse's report includes a pnotograph of one that
contained 2.37 kg of gold and 0.19 kg of silver. Large nuggets such as this
are thought to be indicative of a chemical accumulation of gold in the
supergene environment, especially since the angular nature of many nuggset
shows that they have not been transported far, and could not, therefore,
have formed by the mechanical coalescence of many smaller grains. Plate 3.2
illustrates some alluvial gold which was panned from one of the main
drainages on Eersteling 17KS.

3.2. Greenstone-Hosted Shear Zone Deposits

The majority of old workings in the Eersteling and Roodepoort goldfields are
located along east-west trends which have been recognized as steeply dipping
(+ 60°) shear zones. The Pienaar-Doreen shear zone complex on Eersteling is
the largest of these and has produced the most gold. Others that have also
been exploited include the Malan and Clarke shear zones on Eersteling 17KS,
and the 0ld Freda and Southern Line shear zones on Roodepoort 744LS.

Most currently available information relates to the Eersteling deposits.
However, Barton et al. (1986) report that the Roodepoort shear zones are
represented by a carbonate-quartz-chlorite-talc "augen schist" which is
intensely carbonatized and silicified. Gold is evidently free or associated
with pyrrhotite and arsenopyrite. Willemse reported that the Lone Tree mine
on the farm Wildebeestfontein is located on the westerly continuation of one
of these shear zones. Quartz veins of variable thickness and grade were
worked at this locality.

3.2.1. The Eersteling Goldfield

The greenstone sequence, which underlies the majority of the Eersteling
goldfield, is represented by fresh outcrops of amphibolite (in stream
sections :Plate 2.1) and a variety of mafic schists. The schistose
assemblages include quartz, chlorite, carbonate, and chlorotoid as major
consitutents, in various proportions, and they typically weather very easily
(the whole of the southern half of Eersteling 17KS 1is unexposed). Minor
lenses of ultramafic material occur as serpentinites and talc-carbonate





















-52-

Geology:

North Reef does not generally crop out at surface but it is exposed at the
top of old workings and in trenches. In the best exposures it occurs as a
sheared, highly ferruginous quartz-rich zone. More often than not however,
the shear zone itself 1is not obvious and can only be found by first
identifying an associated B.I.F. unit. This may also be poorly preserved
but it can usually be recognized by the presence of small fragments of
cherty material in weathered bedrock (Plate 3.5).

Based on routine core logging and a detailed macroscopic examination of all
the reef intersections, Franey (1985) summarized the geology of North Reef
and, also, the drilled out "non-pay” section of the North shear zone (refer
to Fig. 3.1).

"From drillhole GR13 in the east to GRY9 in the west North Reef consists of
one, or more (eg. GR10), quartz-filled fracturs. These are surrounded by a
quartz-carbonate-chlorite wunit ..... in which pyrrhotite and chalcopyrite
always occur. Pyrite may or may not be present. Only in GR13, GR11, GR10,
and GR9 1is there a well developed planar fabric indicative of ductile
shearing. Gold 1is always associated with arsenopyrite, and both are
associated with the main quartz vein, usually occuring along its margins
(Plate 3.6 C).

Beyond GR9 (ie. GR8, GR21, GR22, GR23, and GR20) no arsenopyrite occurs and
the gold values are very low. There is also no major quartz vein, which is
a characteristic of the "pay reef”, developed. Chalcopyrite appears to be
more abundant (although it is still a minor constituent of the whole zone)
and epidote becomes quite prominent (especially in GR21, where it is logged
as the second most important mineral). The best gold value from these holes
was 10.9 g/t Au X 18.1cm from GR8DEF, but this is thought to be remobilized
gold from the true "pay reef" to the east.

The main quartz vein in the east (the reef zone) cross-cuts stratigraphy -
it occurs at the top B.I.F. contact in GR2, +towards the base of the B.I.F.
in GR3, and 4m above the B.I.F. in GR11."
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Exploration:

The Arsenopyrite Reef was first recognized in drillcore (Plate 3.11). An
underground sampling programme of the Zandriver Mine workings has shown that
a "pay shoot" existed in the Quartz Vein Reef. This plunged parallel to the
mineral-elongation lineation in the area, and a drilling programme was
proposed to investigate the shoot at depth. As a routine exploration
procedure, the first drillhole on a prospect is always drilled well past the
target reef intersection. In the case of DDH ZR1 (see Figure 3.6 for
location), it was decided to drill right through the entire cover sequence
package to obtain a complete profile of fresh rock. The Arsenopyrite Reef
was intersected about 3m below the main Quartz Vein Reef in ZR1, and it was
only then subsequently recognized in the underground workings and at
surface.

After encouraging gold values were obtained from the first three drillholes
(in both the Quartz Vein Reef and Arsenopyrite Ree) the programme was
extended, both in the vicinity of the Zandrivier Mine workings and farther
along strike in the area known as the MMV prospect. A total of 11 holes
have been drilled to date. Plate 3.12 is a general view of the MMV prospect
and the adjacent Zandrivier Mine workings.

Geology;

The geology of the Zandrivier and MMV prospects has been mapped in detail
(1:500 scale) by Pete Mann and Mike Jones, and the author, respectively. A
simplified map is presented as Figure 3.6. The detailed stratigraphy on the
Zandrivier prospect was established, by Mike Jones, from fieldwork and
detailed petrographic work (utilizing transmitted light microscopy and
X.R.D. analyses), while that on the MMV prospect is based on fieldwork
alone., The following geological description is taken mostly from Jones
(1986), and for completeness a short description of the Quartz Vein Reef is
included.

The Snymansdrift tectono-sedimentary melange zone (see Section 2.1.3)
represeﬁts the northern boundary of the cover sequence package in the
Zandriver Mine area. The upper (southern) contact of this zone Iis
gradational into a unit of red ferruginous shales/schists. The exact nature
of these schists is not known because of the effects of deformation and




























































































































































