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ABSTRACT

Some petrological =spects of rocks from four borehole
sections in the Main Zone of the Western and Eastern Bushveld
Complex were investigated. Of these boreholes, two were
drilled near Rustenburg, one near Northam, and the fourth one
about 55 miles to the esst of Potgietersrus. Rock types with
similar volumetric mineral composition and texture occur in the
same sequential positions in these boreholes znd this makes it
possible to distinguish ten 2zones. In some of these zones lay-
ering is very well developed.

Some well developed changes in the volumetric mineraloakul
composition and texture, and pesrticularly pyroxenite inclusions,
seem to show beyond doubt that several heaves of magma were
emplaced at intervals so that each heave normally came to rest
upon the previous emplescement. These herves of magma probably
changed more or less systematically in chemical composition.

The different associated rock and textural types which were
distinguished, in order of decreasing abundance, are: hypidio-
morphic hyperite, norite, and gabbro; synophitic hyperite and
norite; ophitic to nesophitic hypidiomorphic hyperitej;
subophitic hypidiomorphic hyperite; hypersthene- and bronzite-
bearing mottled snorthosite and mottled leucohyperite;
spotted ancrthosite and spotted leuconorite; anorthosite; and
leucohyperite.

Plagioclzse, orthopyroxene, and clinopyroxene are the
main constituents of these rocks and seem to be mostly cumulus
crystals.

The hypersthene in the synophitic hyperite and norite and
in the hypersthene-bearing mottled anorthosite and mottled
leucohyperite originally crystallized as pigeonite which on
slow cooling inverted to hypersthene. The inversion was in
the majority of cases of such a nature that none of the original
crystallographic axes were retained as is evident from the

random orientation of sets of (001)- augite exsolution lamellae



and blebs in the hypersthene. In the synophitic hyperite
large clusters of hypersthene 'grains" with very nearly the
same optical orientation were formed when diversely orien-
tated pigeonite grains inverted to hypersthene. A number
of features in the hypersthene such as the spacing of
inversion nuclei, the size and spacing of augite blebs,

and the development of vermicular exsolution seem to be

temperature controlled.
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The composition of the plagioclase ranges from An67 to An75
the orthopyroxene ranges from Of,, to Of29 (Plate IV)., Th
grain size is fine to medium. Two types of hyperite with

ferent textures occur in this zone. In the upper portion,
from 2000 to 2200 feet the rock is inequigranular and the p;
especially the bronzite is much coarser than the plagioclas
the lower portion, i.e., from 2200 to 2378 feet the rock is
granular.

A ratio-form contact occurs in borehole KL(2 at 2272 fe
(Plate IV). The same contact was also intersected at the
horizon in borehole TRF1. The core obtained from borehole
ABl and US13 is below this zone and consequently, it is not
if this contact is confined to the Rustent gz district or n
As the ratio-form contact is approached from above the rock
tains more pyroxene, but there is no decrease in grain size as
in the other two instances in Zone III in borehole US13. At the
contact possible shearing occurs, and below this the rock is an-
orthositic for a few inches with some dark-green pyroxenes. In
the hyperite that contains more pyroxene the orthopyroxene is
more magnesium-rich and the plagioclase is more calcium-rich than
in the rocks immediately above and below.

The rocks in the lower 60 feet of Zone IX in borehole ABl
have a rather different texture to the rocks in the lower portion
of this zone in borehole KLGZ. Bands of fine- and medium=-grained
hyperite, a band of mottled anorthosite and a band of subophitic
hypidiomorphic hyperite occur. In addition an extraordinary
hyperite occurs in which bands of fine-grained hyperite alternates
with bands of medium-grained hyperite. These bands range in

thickness from 0.2 to 2 cm.

Synophitic hype~*+e and norite

In hand specimens these rocks are almost indistinguishable
the ophitic to nesophitic hypidiomorphic hyperite described
he next section. Close inspection reveals that the orthopy-

ne has the same optical orientation over relatively large













they occur most commonly.

1. Anorthosites

a, Mottled anorthosite and mottled leucohyperite

In hand specimen mottles of dark pyroxene are more or less
evenly spaced in the anorthosite. The diameter of the round
mottles ranges from 0.5 to 4.0 cm. The spacing of the mottles
varies from about 1.0 to 5.0 cm. Mottled anorthosite and mottled
leucohyperite often occur associated with spotted anorthosite and
spotted leuconorite. Most mottled anorthosite and mottled leu-
cohyperite contain hypersthene. The plagioclase, occurring be-
tween the pyroxene areas, in the hypersthene-bearing mottled
anorthosite and mottled leucohyperite is greyish white and the
mottles are not always clearly defined. However, in the bron-
zite=bearing mottled anorthosite and mottled leucohyperite the
plagioclase occurs between well defined pyroxene areas and is yel-
lowish grey.

b. Spotted anorthosite and spotted leuconorite

In these rocks spots of dark minerals (mostly orthopyroxene)
1 to 3 mm in diameter are evenly distributed in a plagioclase
matrix. The spacing of the spots seems to vary considerably
for different horizons.

¢. Anorthosite

The anorthosite is light grey in hand specimen and seems to
consist only of plagioclase, Igneous lamination is sometimes
well developed in these rocks. The anorthosite is usually
rather rare and mostly occurs in bands less than one foot in
thickness. The rock may occur associated with the mottled
anorthosite and mottled leucohyperite and with the hypidiomor-
phic hyperite.

d. Zones containing mainly mottled anorthosite and mottled

leucohyperite

zones II and VI contain mainly mottled anorthosite and mot-
tled leucohyperite, some spotted anorthosite and spotted leu-

conorite, some hypidiomorphic hyperite, and occasional anorthosite
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The lower contact of this zone is at the bottom of the Has-
tard licef and the upper margin is at the top of the mottled anor-~
thosite occurring immediately above the Bastard leef. The thick-
ness of this zone ranges from 208 to 224 feet (Plate III). The
most common rock types are fine-~ to medium-grained hypersthene-
and bronzite~bearing mottled anorthosite and mottled leucohype-
rite. The Dastard Leef makes up only a small fraction of the
total thickness at the base and is somewhat similar to the
pyroxene-rich hyperite above the lerensky leef. In the upper
hypersthene-bearing mottled anorthosite and mottled leucohyperite
the plagioclase is greyish white and the mottles are relatively
indistinet, whereas in the lower bronzite-Learing mottled anor-
thosite and mottled leucohyperite the plagioclase is yellowish
white and the mottles are very clearly defined,. Since these
two mottled anorthosite and mottled leucohyperite layers are
so distinctive, they are used as markers for locating the Meren-
sky T.eef. eren

.The curves—earawn—Lfor-the volumetric minerak compositiong ef the veck
€S
vary considerably, because the rock is non-homogeneous for the
small area covered by a thin section, with the result that point-
counts obtained from thin sections do not give reliable percen-
tages for the rock as a whole. The curvss draw—for—the com-
position of the plagioclase and orthopyroxene é;e also highly
variable. In Zone II the anorthite content of the plagioclase
decreases markedly from the base upwards. In borehole AT1 and
US13 the change is somewhat gradational, but in borehole TLI'l
there is an anorthite decrease in the plagioclase of more than
10 per cent within a few feet (Plate IV).

The difference in colour of t! upper and lov - mott!
anorthosite and mottled leucohyperite in Zone II in borehole
M is probably due to the difference in the chemical compo-
sition of the plagioclase which is An

and An8 respectively.

72 1
Similarly the orthopyroxene increases in iron content upwards.
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