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Introduction

Over 800 electron microprobe analyses
were made of chromite grains from the LG6, LG7,
MG3 and MG4 layers in thin sections from a
borehole taken in the Rustenburg area in the
western Bushveld, and of chromite grains from the
MG4 in thin sections taken from field exposure at
Tweefontein, nr. Steelpoort, in the eastern
Bushveld. This sequence includes the boundary of
the incoming of cumulus plagioclase in the Critical
Zone.  Analyses were made both of dense
chromitite (>50% chromite) layers and sublayers,
and silicate-dominated sublayers carrying variable
amounts of chromite.

K, Na, Mg, Mn, Ni, Ca, Fe, Cr, Al, Ti and
Si were analysed for, and these were cast into a 24-
cation formula, corrected for Fe'* content using the
method of Finger (1972). It is noted that in this
method Fe’* and Fe** contents may be significantly
affected by errors in analyses of the other elements.
R*", dominated by Ti*', and R*, dominated by Na’,
contents reach a maximum of 0.422 and 0.050
cations respectively. It is surmised that these
cations are accommodated via the substitutions
2R*—>R*R* and R*R*—>R'R*. In general,
individual chromite grains show no zoning.

Broad compositional trends

A plot of Mg against Fe’* (Fig. 1) shows
the data to be well constrained between sum=7.9
and sum=8.3 cations. Analyses from the MG4B
layer at Rustenburg have higher total Mg, Fe*"
contents than those from layers below, which show
the general trend of enrichment in Fe’" at the
expense of Mg from LG6 to MG3. There are
reversions to higher Mg/Fe" ratios at the top of the
LG6, in the LG7, at the top of the MG3, and within
the MG4. The Ti contents (Fig. 2) of the chromites
increase from an average of 0.16 cations at the LG6
to between 0.19 and 0.42 cations at the MG4B.
This combination of high Ti contents and a
reversion to higher Mg/Fe”" ratios at the MG4B are
suggestive of the combination of an evolved
residual magma with an influx of primitive basic
magma. The MG4B and MG4C layers at
Tweefontein show a similar pattern, with the

MGH4B showing low Mg# and Ti enrichment. The
MGA4C reverts to higher Mg# and low Ti content.
Plots of Cr and Al against Mg#
(Mg/(Mg+Fe*")) show that Cr content has a broad
antipathetic relationship with Mg# whereas Al
content has a sympathetic relationship with Mg#.
Cr contents lie on the same trend at both locations,
but at Tweefontein Al contents follow a lower,
parallel trend to Rustenburg for the same Mg#.
Thus Al# (Al/(Al+Cr)) has a sympathetic
relationship with Mg# (Fig. 4). At Rustenburg, the
LG6 has the highest Al# (up to 0.43), and this
decreases up to the top of the layer. There is a
reversion to higher values at the LG7, then a
decrease at the base of the MG3. The middle of the
MGS3 has similar values to the LG7. The base of
the MG4B has the lowest Al# (0.20 to 0.30), but the
main MG4B reverts to 0.29 to 0.33. The MG4A
samples at Tweefontein show a similar reversal.
Fe’" contents (Fig. 3) in the Rustenburg
core from the LG6 average 1.0 cations; from the
LG7 to the base of the MG4B the average is 1.3
cations. In the MG4B proper Fe'* contents revert
to an average of 1.0 cations. Samples from the
Tweefontein exposure have elevated Fe®' contents
varying from 1.2 to 3.6 cations. The Fe ratio
(Fe’*/(Fe**+Fe™)) of the chromites shows a similar
trend to the Fe’* contents, except that the base of
the MG4B at Rustenburg shows similar ratios to the
LG®6, and not the LG7-base of the MG4B interval.

Compositional trends and textural features with-
in samples

Sections that are sublayered and show
small-scale modal and textural heterogeneities, i.e.
variations in the modes of chromite, pyroxene and
plagioclase, show common features on a plot of
Al#-Mg#. Where chromite is the dominant phase,
and especially where it shows annealed, polygonal
texture, the range of Al# and Mg# is small
compared to where cumulus pyroxene is a major, or
the dominant, phase. Here, Mg#s are trailed out to
lower values, with little change in Al#. This is
pronounced in the LG6, where modal sublayering is
pronounced. This greater spread of compositions in
the chromite-poor sublayers may represent
subsolidus equilibration, postcumulus equilibration,



or simply the later growth of some chromite grains higher Mg# and Al# than those in chromite-rich

— which in pyroxene-rich sublayers sometimes have sublayers. Significant plagioclase cements the LG7
an interstitial appearance. Less commonly, and base of the MG3, and these show similar
chromites in pyroxene-rich sublayers may have patterns.
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Figure 1. Mg vs. Fe*".
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Figure 2. Ti cations vs. Mg number.
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Figure 3. Fe3+ cations vs. Mg number.
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Figure 4. Al/(Al + Cr) vs. Mg number.

A section from the middle of the MG3
contains a thin band of adcumulus plagioclase
between two dense chromitites. The two
chromitites sit on different trends on an Al#-Mg#
plot, with the upper chromitite at higher Mg# and
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lower Al#. A drop in Al# may be explained by the
removal of Al from the crystallizing liquid into the
plagioclase in the adcumulate below, but
plagioclase is unlikely to alter Mg#. Hence the
upper layer may be of a different, more primitive



origin to the lower layer, as it also has lower Fe3+
content than the lower layer.

The MG4 does not follow the previous
trends. At Rustenburg, the base of the MG4B is
composed of cumulus pyroxene with interstitial
plagioclase, sometimes extending into plagioclase-
rich pools. Chromite is mainly found in the
interstices, but there is good evidence that the
pyroxenes have overgrown chromites, which retain
a thin contact with the interstitial plagioclase. In
areas where chromite is trapped between cumulus
pyroxene it appears that grains of chromite have
been overgrown to give them an interstitial
appearance. The middle of the MG3 is a dense
chromitite cemented by pyroxene and plagioclase —
here chromites cemented by plagioclase have lower
Al# than those in pyroxene, and chromites
cemented by pyroxene trail off to lower values of
Mg#, with some at higher Mg#. This is consistent
with subsolidus equilibration, but may alternatively
represent postcumulus equilibration, assuming that
cementation by pyroxene was earliest. Annealed
patches of chromite have restricted Mg# and Al#.

The sublayers of the MG4 at Tweefontein
may not be directly correlable with those at
Rustenburg. A section across the chromitite/
pyroxene cumulate contact at the top of the MG4B
layer shows that chromites in the chromitite layer
have well constrained Mg# and Al#; chromites in
the pyroxene cumulate are usually present in
interstitial  plagioclase, and have distinct
compositions with lower Mg# and Al#. Also, some
grains in the pyroxene cumulate appear to have
been picked up from the chromitite and equilibrated
to slightly lower Mg# and Al#. The section from
the MG4C contains a pegmatoid between two dense
chromitites — chromite in the chromitite has well-
constrained Mg# and Al#, whereas chromite in the
pegmatoid trails off to lower Mg# and Al#, but with
several grains at higher Mg# and Al#. This is
consistent with previous observations.
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