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production of mafic and ultramafic schists. Just why the verdite
developed in some places and not in others could not be determined. The
buddstone deposit north of the Worcester Gold Mine was formed in the limbs
of the eastern half of the disharmonic fold and is located between the
diabasic merbers of a small dyke-swarm.

In thin section the hard siliceous verdite consists of a micro-
crystalline quartz matrix that has partially or completely replszced the
host-rock serpentirite. Scattered remnants or radiating blades of talc
occur together with a fine, matted, greenish coloured phyllosilicate that
resembles chlorite or sericite. Anhedral magnetite or nickeliferous
magnetite grains occur scattered throughout this matted material and may
be responsible for imparting to the rock the distinctive greenish
colouration. The buddstone, in thin section, resembles in part the
siliceous verdite, but the greenish coloured phyllos licates occur as
distinctive partings between a matrix of microcrystalline quartz and
plagioclase (aldbite). The rocks show microscopic folds, a feature that
is also prominent in hand specimens. Not much is known about the verdite
and buddstone mineralogy. Clearly silica bas played a major replacement
role in the development of these rocks but there are possibly a number
of silicate minerals too small to identify positively using standard
petrological procedures.
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CHAPTER 4

THE HANDSUP - NUNDT'S CONCESSION
ULTRAMAFIC IGNEOUS BODIES

A.  INTRODUCTION

Numerous differentiated ultramafic bodies occur throughout
the Jength and breadth of the Jamestown Schist Belt, but none are as
well-developed as the Handsup and Mundt's Concession bodies west of
Noordkazp. It has already been mentioned that thr ~rcemblages, compris-
ing the ultramafic bodies and their associated ro ive many
similarities to the layered, essentially extrusive _cessions of 'the
Komati Formation, developed in the type-area on the southwestern side of
the Barberton Mountain Land. Although the rocks from the two areas
display entirely different modes of emplacement there are, nevertheless,
certain criteria that suggest a common origin for the formations. The
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strongest argu?ents supporting their close relationship are found in the
field associations and their relative position with respect to the
stratigraphy of the Onverwacht Group as a whole. Due to the variation
in modes of em|lacement, petrological differences are considerable, yet
even here, there are grounds for mutual correlation between the two ’
areas. Clearly, confirmatory evidence, possibly in the form of detailed
major and trace element comparisons, is needed before the problems
relating to their genesis can be satisfactorily answered.

It is the intention in this chapter to detail the field relations,

petrography, and geochemistry of the Handsup-Mundt's Concession ultramafic
bodies, and to discuss their petrogenesis.

B. GENERAL GEOLOGY

The regional distribution of the various differentiated ultra-
mafic bodies in the eastern half of the Jamestown Schist Belt can be
seen in Figure 5 (in pocket). However, for the purpose of this discussion,
dealing more particularly with the Handsup-Mundt's Concession bodies,
reference should be made to Figure 9, page 116.

The ultramafic bodies consist of a regular, alternating layered
succession of rocks comprising a minimum of four differentiation cycles or
pulses. Each of these cycles commences with a magne-ium-rich altramafic
horizon which is generally completely serpentinized. The magnes tum~rich
layers in most cases consis - of serpentinites derived originally from
olivine peridotites. The basal, magnesium-rich zones are invariably
followed by other serpentinite horizons containing slightly lower amounts
of magnesium, but which are richer in calcium ani ferrous iron. These
rock-types were derived from original pyroxene peridetrites. The serpen-
tinized pyroxene peridotite layers may or may not give way to hichly
sheared zones comprising talc and tremclite schists or hard, brittle,
slate-like serpentinized peridotites. The sheared or schistose rocks are
always found in the contact zones between the softer, incompetent,
serpentinized peridotites and the overlying, hurd massive, more competent,
altered pyroxenitic or gabbroic rocks.

Pyroxenitic rocks occur above the 5u:pentinized.pyr?xene
peridotites but generally these have been altered to amphibolites. The
amphibolitized pyroxenite horizons are follcowed, in turn,.by meta-gabbroic
rocks. In the latter horizons, small patches of anorthositic gabbro were
sometimes encountered. In some of the cycles the full range of
differentiated products may be prercnt, while in others, one or more of

the units may be missing. The abswace of a particular horizon may be due
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either, to incomplete differentiation within a cycle or, it may be due
to structural disturbances baving eliminated part of the succession.

A wide variety of mafic and ultram=fic schists have resulted
from the thermal and dynamic metamorphism of the area and these rock-
types are particularly manifest in the synclinal area between the two
major fold structures. Intrusive into the succession, in places, are
the numercus porphyry bodies already mentioned, and which will be
described in more detail later on.

The structure of the bodies has also been discussed but briefly,
to recapitulate, the two major structures, viz. the Mundt's Concession
fc'd and the Handsup fold, are anticlines, separated by a poorly exposed
synclina) divide. The Handsup body is a disharmonic fold with a pro-
nounced detachment along its southwestern base. The eastern and western
extensions of the two bodies is obscured either, by poor exposure, a
cover of younger rocks or, complex isoclinal folding.

C.  PETROLOGY

(a) Mineralogical Notes

The procks of the differentiated ultramafic bodies in the James -
town Schist Belt represent the more highly metamorphosed equivalents of
similar differentiated ultramafic bodies in the Kaapmuiden-Malolane area,
in the northeastern part of the Barberton Mountain Land, and the Stolzburg
body in the southwestern region. The mineralogy of the Jamestown Schist
Belt ultramafic bodies seldom reflects their original composition. The
rocks have, instead, almost invariably been altered by process:s of

serpentinization, steatization, sepicitization, carbonation, silicification,

chloritization, saussuritizati:n and propylitization. Althougli only rarely
could traces of the original mineralogy be seen it was, nevertleless,
possible to accumulate sufficient evidence to enable direct comparison to
be made with the less altered ultramafic bodies men?ioned above. A
comprehensive account of the petrography of the various members encountered
in the Handsup-Mundt's Concession bodies is given in the following section.

(b) Petrography

(i) Serpentinized Olivine Peridotites

At the base of each cycle are found serpentin%tgs, derived
originally from rocks of olivine peridotite or even dunitic composition.
In the field these rocks are distinctive anc build massive ridges that
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stand out clearly on aerial photographs. The se: ini

variously coloured, ranging from blug-black to biszgziﬁé:::nfr:rey
greyish-green, and yellowish-green. Outcrop patterns are oxtremel;
variable but generally a faint layering or pseudostratification can be
determined where the successions have not suffered excessive structural
disturbance (see Plate 7A, page 119). Frequently chrysotile asbestos
cross-fibre is encountered in these rocks and appears to be closely
associated with near vertical joints which are common throughout the
area. The chrysotile fibre-seams or veinlets, which generally average
between 1-5 mms in widih, often develop in these joint planes, but
except for a few places, the density and quality of fibre is poor. Many
of the seams have been silicified, producing a hard, brittle-type of
fibre. Narrow trains of magnetite are also closely associated with the
chrysotile, frequertly occurring as partings down the centres of fibre-
seams. In a few localities where structural disturbance has been more
intense than elsewhere, for example in the core of the Mundt's Concession
fold and in the area just north of the detachment plane in the Handsup
body, greater quantities of chrysotile fibre have been found.

Another typical outcrop style of some of the serpentinized
olivine peridotites can be seen in Plate 7D, page 119. In this
particular variety, the rock is strongly pitted, or pock-marked, but the
reverse is sometimes the case with large nodules developed instead of
pits. Magnetite is particularly abundant in some cases, forming
positively weathering black specks scattered about the surface of the
rock. In the Stolzburg ultramafic body, northeast of Badplaas, the
writer has seen large fragments of magnetite derived from similar
serpentinized ultramafic rocks, so that it would appear that the
serpentinization process assisted in liberating and aggregating large
quartities of iron, in the form of magnetite, when the olivine component
was destroyed.

The serpentinites have, in some cases, been extensively altered
to tremolite, talc, and carbonate. In places rocks altered in this way
have subsequently been decarbonatized and converted back to serpentinite
in a manner similar to that described by Naldrett (1966). Talc-carbonate
alteration occurs frequently around the margins of serpet_xtinized bodies,
particularly the lensoid masses that have suffered shearing and
attenuation. This form of alteration also cakd. place adjacent to
fractures and joint planes in the serpentirites. In more altered rocks
such as those shown in Plate 9B, page 125, the alteration has spread out
from the cracks, and results ultimately, ir. the total replacement of the
serpentinites by talc-carbonate rocks. The reverse of this process,
namely decarbonation of the altered serpentinite, has also been observed
in several parts of the area. Initially the carbonated rocks are altered
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to serpenfinite adjacent to the fractures or cracks. Often the rock is
split up into a seri s of irregular, round, or oval, masses resembling
vpebbles" or "boulders'". Carbonated rims, having previously formed
around these "boulders", are subsequently converted back to serpentinite
by retrogressive alteration. An example of this phenomenon is shown in
Plate %A, page 125. The talc-carbonate alteration probably cccurred at
the same time as the widespread carbonatization which affected the rocks
of the Jamestown Schist Belt. The possible source of the COy miy have
been provided from the vast quantitirs of volcanic rocks existent in the
area. These rocks may have liberataod COz, either from the rocks them-
selves, from calcareous oozes associated with the pillow lavas, or from
carbonate-filled amygdales. The intrusion of the granites may also have
played a considerable role, both in supplying an additional source of COj
as well as assisting in the driving of the carbonates out of the rocks,
down a temperature-pressure gradient. The contrasting decarbonatization,
which appears to be confined to zones where jointing, fracturing, and
faulting have occurred, suggests that the reversal in the alteration was
somehow connected to a form of leaching of the carbonates by solutions
that could move freely about the rocks.

The serpentinized olivine peridotites, in thin section, are
comprised essentially of antigorite, tremolite, and secondary magnetite.
In most cases the original olivine crystals have been completely altered
and antigorite pseudomorphs after olivine are commonly encountered (see
Plate 8A, page 122). Only in a few instances were small, high bire-
fringent olivine kernels or cores seen in these rocks. Secondary
magnetite, derived from the breakdown of the olivine, often occurs as a
fine opaque dust throughout the thin sections, or may concentrate in
clusters or aggrepates. Frequently magnetite can be observed forming a
black opaque rim around the antigorite pseudomorphs after olivine.
Deuteric alteration of the original olivine also frequently results in
the development of iddingsite, a reddish-brown mineral, which forms
either a rim or a core to the altered grains. Another mineral often
encountered is serpophite, a pale yellowish-green mineral associated
with antigorite and which also occurs as vague patches in the centres of
olivine pseudomorphs. Chrysotile fibres and blades may also appear %n
the serpentinite, either as randomly orientated laths, or as cros?-fxbve
micro-veinlets (Plate 8A, page 122). Other minerals encountered in the
serpentinized olivine peridotites are fibres, or jagg?d blades, of
tremolite, and anthophyllite, and clusters and raditing blades of tale.
Carbonate is very common in small amounts as a seco «dary mineral and
may completely replace the serpentinite (see earlier, also Plate 98,.
page 125)., Carbonate pseudomorphs after olivine were seen in serpethnized
peridotites in the Handsup body. In one instance on Lot 70, magnesite was
found to occur with relict olivine cores, talc, antigorite, and some
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magnetite. In the Marbestos Mine quarry white veinlets and patches of
opaline material occur in the serpentinized olivine peridotites and is
probably the result of desilicification following the breakdown of the
olivine to antigorite and chrysotile asbestos. This white -pal
accumulates, at times, in veins several inches wide in the chrysotile
asbestos ore-body.

Three complete chemical analyses and one analysis lacking the
FeO percentage are presented in Table 8, page 129. The chemistry of these
serpentinized olivine peridotites can be compared with an average ultra-
mafic rock which is listed in Table 8a, page 130. It can be seen that the
magnesium values of the serpentinized olivine peridotites are very high,
vhile at the same time, elements such as alumina, iron, calcium, titanium,
and the alkalis are much reduced. The serpentinized olivine peridotites
also have higher magnesium and lower alumina, iron, and calcium values
than the overlying serpentinites derived from pyroxene bearing peridotites.

(ii) Serpentinized Pyroxene Peridotites

Immediately overlying the serpentinized olivine peridotites are
serpentinites derived from original pyroxene bearing peridotites. The
contact between the two rock-types is seldom clearly exposed but generally
appears to be fairly sharp or weakly gradational, the transition taking
place over a short distance of only a few feet. These serpentinites, which
vary in thickness from a few feet to just under 1,000 feet in places, are
distinctively different in the field to the serpentinites of the under-
lying succession. They once again build massive, resistant outcrops,
the trends of which can be followed clearly both in the field and on
aerial photographs. The rocks are generally darker in colour than the
underlying serpentinites, being commonly dark blueish-black, blueish-
green, greenish-black or dark grey in colour. On weathered surfaces they
are very often reddish-brown or pale grey but this colouration seldom
penetrates very deeply into the rocks. The outcrops are further typified
by the occurrence of numerous, generally positively weathering, pyroxene
phenocrysts, which stand out clearly on weathered surfaces (see Plate 7
B and C, page 119). On freshly broken surfaces, however, sareful
examination is necessary to observe the pyroxene blades which have
suffered considerable alteration. Some of the pyroxene crystals measured
between 5 and 10 mms in size and, as seen in thin section, are generally
entirely surrounded by antigorite. The rock usually confists of a mass
of fine antigorite, pseudomorphous after olivine, magnetite, tremolite,
iddingsite, serpophite, and chrysotile, all products'of the breakdown of
the original olivine components of the rock. !n addition, large euhedral
grains of highly altered diopsidic augite or diallage occur scattereded
throughout the rock. Invariably the clinopyroxene has a well-develop
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parting parallel to 100, and is mostly altered to talc. Fibrous, often
light-coloured amphibole (uralite) often accompanies the talc. The
uralitic amphibole is a deuteric or hydrothermal alteration product of
the pyroxene. Very often the clinopyroxenes occur as large poikilitic
plates enclosing antigorite. The antigorite, as menticned previously,
is clearly pseudcmorphous after clivine.

Reconstructing the .istory of the rock, it would seem that the
olivine settled out rapidly from a cumulate, trapping at the same time
considerable amcunts of intercumulus liquid. This intercumulus material
crystallized as pyroxene on, and around, the existing cumulus clivines
as soon as the temperature was lowered. The rocks thus appear to conform
with the definition of an 'ortho-cumulate' proposed by Wager et al, (1960).
These authors suggested that rocks of an accumulative origin (differentiated
rocks) be termed "cumulates” and that this term be prefixed by orthe-,
ad-, meso-, and hetero- to denote a particular course of crystallization
of the intercumulus liquid (interprecipitate), after the initial
accumulation of the crystals from a melt. The orthocumulates, being
some of the commonest rock-types encountered in layered igneous complexes,
thus consist of cumulus minerals surrounded by intercumulus material
which has subsequently crystallized, completely enclosing earlier formed
minerals.

Another mineral commonly encountered in the serpentirized pyro-
xene peridotites is chlorite, which is usually greenish in colour and
which forms scattered aggregates or isolated patches throughout the rccks.
Most of the chlorite seen, exhibits anomalous interference colours,
ranging from intense blue, through mauves, and greenish Drowns, to dark
brown. The mineral has probably formed at the expense of some pyroxene.
Carbonates are also frequently encountered and are of secondary origin.

Another feature of the serpentinized pyroxene peridotites is
the fact that they sometimes contain very peorly developed chrysotile
fibre seams in places, but they never produce any chrysotile asbestos
deposits. Generally their upper contacts with the overlying meta-gabbros
and pyroxenites are strongly sheared and the serpentinites be ome hard
and brittle, resembling black slate at times. The rocks appear to have
suffered this alteration due to intraformational slip movements along
the zoue separating the more competent meta-gabboos from the softer..
incompe tent serpentinites. This zone of shearing, as has been explained
elsewhere, is also thought to have been rasponsible for the production of

the verdite deposits.

Chemically the serpentinized pyroxene peridotitef reflect a
slightly lower concentration of magnesium than t!3e underlying serpentinites
of the basal zones of individual cycles. There 1S also a marked increase



- 124 -

in the amount of calcium and ferrous iron. The major element chemistry
of a serpentinized pyroxene peridotite can be compared with other
serpentinites and ultramafic rocks in Tables 8 and 8a, pages 129 and
130.

(iii) Pyroxenite and Amphibolitized Pyroxenite

Pyroxenites are rarely preserved in the Handsup-Mundt's
Concession ultramafic bodies and are usually totally altered to amphibolite.
A few isolated occurrences were found, however, where fresh pyroxenite
could be examined. The freshest occurrence of a pure pyroxene bearing rock
was located along the Marbestos Mine rcad, approximately half a mile from
the turnoff on the Noordkaap-Nelspruit road. This area provides, in
addition, an excellent section across the typical stratigraphy of one of
the layered cycles. At the base the section commences with serpentinized
olivine peridotite which is followed southwards by a zcne of tale schist.
The serpentinized pyroxene peridotite is unfortunately not evident in
this area buti the succession continues with a porphyritic, slightly
amphibolitized pyroxenite, a fresh pyroxenite, and 2 typical outcrop of
metz-gabbro, together with small anorthositic patches and veins (see
Plate 9 C and D, page 125).

A further relatively fresh pyroxenite layer was found on the
northern limb of the Mundt's Concession body about a quarter of a mile
from the junction of two small creeks in the area of the Verdite Gold
Mine (see Figure 9, page 116). Here too, a porphyritic variety of
pyroxenite was found, the phenocrysts, however, having altered completely
to green chlorite.

The pyroxenites, or their amphibolitized equivalents, produce
massive, smooth weathering surfaces. Generally, the rocks do not form
good outcrops and they, together with the meta-gabbros with which they
frequently occur, form the narrow hollows or troughs between the massive
serpentinite layers. The pyroxenites are exceptionally tough rocks,
being extremely difficult to break with a small geological @aqnnr. The
outcrops, at times, consist of a pile of rounded boulders s*mxlar to the
exfoliated boulders found so frequently along dolerite or diabase dykes.

The fresh pyroxenite consists of a very fine-grained, pale )
green rock that weathers on surface to a reddish-brown colour. Iv thin
section, the rock consists almost entirely of euhedral stubby pr.sms
of clinopyroxene, the exact composition of u?ich could not be determined.
Most of the properties of the mineral shown in Plfte 883 page 122,
however, suggested that the clinopyroxene is possibly dlopsidic-augxtg.
Apart from the clinopyroxene the mineral most frequently encountered in
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those rocks is actinolite. This metamorphosed product of the original
clinopyroxene in the rocks, is strongly pleochroic in green, suggesting
that the mineral has a high ircn content. Accessory amounts of guartz,
chlorite, felspar, magnetite, iimenite, and leucoxene were also recorded.

Some outcrops of pyroxenite displayed narrow seams, measuring
up to an 'ich in width, of a hard, siliceocus asbestiform mineral. Optical
examination as well as X-ray examination could not establish precisely
what mineral was responsible for the pseudo-fibre. The fibrous, acicular,
asbestiform laths are intricately intergrown with plagioclase felspar
(see Plate 8D, page 122), producing a fine fishbone intergrowth patiern.
The X-ray analysis suggested, however, that the mineral belonged to the
amphibole clan ard more specifically to the gedrite-cummingtonite members.

The least altered pyroxenite in the Mundt's Concession body
was chemically analysed, the results of which are included in Table 8,
page 128, Comparison of this rock can be made with an averige pyroxenite
(after Nockolds, 1954) in Table 8a, page 130. The values of silica,
calcium, sodium, and potassium are higher, and alumina, iron, magnesium,
and titanium are lower than the average chemistry of pyroxenites.

(iv) Meta-Gabbroic Rocks

Not infreguently, the pyroxenites, or amphibolitized pyroxenitic
rocks just described, are either poorly developed or are not developed at
all. In such cases the serpentinized pyroxene peridotites are immediately
overlain by peculiar mottled- and gnarled-looking gabbroic rock-types,
two examples of which can be seen in Plate 9, C and D, page 125. These
rocks are developed in the low divides separating the serpentirite ridges,
and, in many cases, fail to outcrop or else outcrop relatively poorly.

Sometimes so much scree and loose rubble has migrated down the
slopes from the serpentinite ridges that they cover the outcrops completely.
Perhaps the best exposures of the typical meta-gabbr>ic rocks and their
variation products can be seen on the northwestern slopes of the Handsup
fold. Here, well-defined layers of meta-gabbro resembling, in many
instances, coarse-textured diabasic dykes, can be followed uninterruptedly
around the fold structure before disappearing in an area of poor exposure

(gee Figure 2, page 116).

The outcrops of meta-gabbroic rock are distinctive, being much
darker in colour than the average surrounding rocks. The texiure is very
variable ranging from a fine-grained variety to a coarse textufed rock in
which crystals, sometimes in excess of S mms, were seen. P§rt1cular1y
characteristic too, are the mottled surfaces mentioned previously. The
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rock is, like the pyroxenite described earlier, very tough and hard to
break. in kand specimen, the most prominent minerals seen are amphiboles
and felspar. In some rocks, amphibole makes ur a large percentage of

the composition, almost to the total exclusion of any other mineral. In
others, felspar is very prolific, the rock approaching, at times, very
nearly an anorthositic gabbro or even an anorthosite.

Thin section examination of the meta-gabbros revealed the
presence of a wide variety of minerals and several interesting alteration
phenomena are displayed. It is assumed that the plagioclase originally
present in these rocks was of a calcic variety, presumably labradorite
or bytownite. Evidence from identical rocks in the Kaapmuiden ultramafic
bodies, where alteration has been negligible in places, shows that the
gabbroic rocks all have a high anorthite content (R.P. Viljoen, verbal
communication, 1968). in all the thin sections examined in the Jamestown
Schist Belt the plagioclase was invariably found to be albite. This same
relationship applied to tte differentiated ultramafic bodies where the
plagioclase was found to be albite (An7). 1In some instances the felspar
is fresh-looking, but more commonly it has been saussuritized, the
alteration products being clinozoisite and epidote. Sericitization of
the felspars is also prevalent. The presence of the albite is not a
result of albitization, but is due to the breakdown of the anorthite part
of the plagioclase molecule. Epidote is formed during this process while
albite remains in both twinned and untwinned form. A distinctive fibrous
mineral is also commonly encountered in these rocks. It has low bire-
fringence and parallel extinction and could represent one of the fibrous
zeolites such as natrolite, mesolite, or thomsonite. Rocks containing
this mineral are genarally poor or lacking in plagioclase felspar and it
is possible that the mineral is a propylitized product of the plagioclase.

Fvidence was seen of original clinopyroxenes altering to
amphibole. Relict grains and patches of pyroxene, shgwing good basal
sections with pright-angle cleavage, can be seen altering to green
actinolite or uralitic hornblende, Plate 8C, page 122 shows a photo-
micrograph of a high birefringent prismatic core of clinopyroxene
altering around the edges to actinolite. Chlorite, in some highly altered
mafic rocks, is also associated with the uralitization process and ?ay. at
times, be the principal product of the breakdown of the ferromagnesians.
The chlorite is usually pleochroic in green and has strong anomalous
interference colours. More rarely, an occasional patch of talc or anti-

gorite may be found.

Some of the amphiboles developed are in the form of long bladed
crystals several mms wide and up to 20 mms in length. 0utcrop§ of this
metamorphosed, amphibolitic gabbro were four.. south of the Albion Fault
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in the area southeast of the Brian Boru Gold Mine. Ilmenite, either by
jtself, or intergrown with magnetite, is a common accesory mineral. In
highly altered meta-gabbros the ilmenite has been altered to leucoxene,
and sphene. At times small amounts of quartz were seen and carbonate
occurs throughout as a secondary mineral.

A chemical analysis of a typical meta-gabbro from the Handsup
ultramafic body is presented in Table 8, page 129 and, once again, its
composition can be compared with an average gabbro determined by Nockolds
(1954), and listed in Table 8a, page 130. Striking variations are evident
in the alumina and magnesium contents of the roc's. The Handsup meta-
gabbro has approximately half the alumina content and double the magnesium
content of the average gabbro. The calcium, iron and sodium values
coiicide fairly well, while the silica, potassium, titanium, and phosphorus
values show small variations.

(¢) Chemical Data Relating to the Differentiated
Ultramafic Bodies

A total of 7 chemical analyses covering all the various
differentiation products typically assoriated with the ultramafic bodies
in the Jamestown Schist Belt, and in particular, the Handsup and Mundt's
Concessio. bodies, is presented .n Table 8, page 129. Four analyses were
carried out on serpentinized olivine peridotite, one sample each from the
Handsup fold, and the differentiated body near the old site of Jamestown,
and two samples from the Mundi's Concession body. The serpentirized
pyroxene peridotite, and the meta-gabbro samples were obtained from the
'landsup body while the pyroxenite was sampled in the Mundt's Concession
b ° . The sample localities are plotted in Figure 5 (in pocket). As can

_ seen from the analyses the rocks are in a hydrous state, and contain

igh percentages of water. In order *o obtain becter, or more fully
representative values for the various components the water (Hp0+ and
HyC-), and the carbon dioxide, was apportioned evenly among all the elemcnts.
The recalculated anhydrous values are listed in Table 8b, page 131.

The writer, requiring greater accuracy for the alkalis in the
mafic and ultramafic rocks, carried out separate flame photometer analyses
for the elements Nap0 and K0 using a Zeiss PMQlL spectropho?omete? with
flame attachment. These values were substituted for those listed in the
tabulated chemical data supplied by the National Institute for Metallurgy.

The anhydrous values were used to calculate the cation percentages
and Niggli molecular norms (Table 8c) and the Niggli values (Table aq).
The Niggli values are used ©o characterize the rock chemistry according to
a scheme of 'magma-type' classification devised by Burri nd Niggli (Burri,
1964). Modal analyses of six of the samples for which chemical analyses
were obtained are listed in Table Be.
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TABLE 8

CHEMICAL ANALYSES : MAJOR ELEMENT CHEMISTRY (HYDROUS)

OT SEVLN MAFIC AND ULTRAMAFIC BO.KS FROM DIFFLRENTIATED

" ULTRAMAFIC BODIES IN THE EASTERN PART OF THE
JAMESTOWN SCHIST BELT

J3 CAN2  CAN30  CAJ1E CANS  CATSOD  CAN1O
$i02 44.79  40.23  40.06  40.30 2.4 S4.97 54.30
A1203 0.86 1.53 2.20 1.54 2.34 3.65 7.1%
Fe203 4.53 4.99 4.35 5.19 2.62 0.70 1.22
FeO - 0.88 2.39 2.¢e) 5.24 6.53 7.47
MgO0 .03  37.98  36.73  36.27  31.89 16.37 13.41
ca0 0.29 0.28 0.60 0.14 2.83 14,24 11.08
Ha20 0.24 0.10 0.08 £.05 0.08 1.25 2.68
¥50 0.03 ¢.01 0.02 9.01 0.02 0.03 0.10
HoO+ 10.26  12.07 11.58  12.16  10.28 1.48 2.10
H,0- 1.01 0.42 0.34 0.07 0.20 0.15 0.02
co, 0.15 0.26 0.87 - 0.66 0.16 -
Ti0, 0.05 - - - tr 0.24 0.40
P20 0.12 0.006 0.003 0,009  0.015 0.014 0.018
¥nO 0.11 0.08 0.19 0.10 0.13 0.18 0.18
Totals  96.94 98,94  99.33  98.70  98.58 99.96  100.03

Descriptions and localities of samples listed in Table 8 :

J3 Serpentinized clivine peridotite - Mundt 's Concession body,
along Noordkaap-Consort Mine road. (Av?rage of 3
comparative X-ray fluorescence and chemical analytical
results. Analysts, National Institute for Metallurgy, and

Corner House Laboratories)

CAN2 Serpentinized olivine peridotite - differentiuted ultra-
mafic body east of the old settlement of Jamestown.
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Serlleltillilled [11lillille [leridotite - Mulldtl!s Collcessiol!
body, l[lest of M rbestos Mille.

Serllelltillilled olillille [leridotite - Mulldtlls Collcessiol]
body, oll rolld to Miirbestos Mille, [ [Jullrter of [| mile
from trie turlloff ol] the Noord [l [|-Nelsllruit rolld.

Serllelltillilled [lyrollelle [Jeridotite - [Jorthllest slolles of
the Hl[ldsul] ultriimlific body.

PyrollelJite - Mulldtlls Collcessiol]l body, ol rolld
Mlrbestos Mille, [l[l[lrollimlltely [ third of [l mile from
the Noordll[l-Nelsllruit rolld tirlloff.

Metl/-gllbbro - [lorthllest slolles of the Hllldsul! ultriim Ific
body.

All simllles lrefilled [lith [CAl [lere [lllysed by the Nltiollll
Ilstitillt! for Metl/llurgy, Johllllesburg.
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