represented by small euhedral needles and blebs, which measure 0.1 - 4mm. Pyroxene is an intercumulus
phase with both clinopyroxene and inverted pigeonite occurring. Grains are 1 - 3mm and 1 - 4mm
respectively and exhibit a sub-ophitic texture with the plagioclase. Minor alteration to chlorite is evident
as small patches within grains and also at grain boundaries. Biotite is absent.

37m (D2.408)

Plagioclase is present only as the major cumulus mineral. Myrmekitic textures are clearly noticeable
within many of the grains, which are 1 - 4mm. Numerous grains are elongate and fragmentation is
conspicuous. Very small patches of alteration occur throughout. Magnetite appears only in an interstitial
role as rounded blebs of 1 - 4mm between plagioclase and pyroxene. Pyroxene is an intercumulus phase
with clinopyroxene dominant over inverted pigeonite. Both minerals exhibit a sub-ophitic texture where
incorporation of plagioclase has occurred. Grain size is | - 3mm and | - 4mm respectively with optical
continuity retained over large areas. Small quantities of chlorite exist at grain boundaries where minor

alteration has taken place. Biotite is absent.

14m (D2.431)
Plagioclase is the major cumulus minerai. Myrmekitic textures are found at the edges of the larger grains,
which measure 3 - 8mm. A sub-ophitic texture is apparent in the smaller grains, which are incorporated
within the pyroxenes. These are 0.5 - Imm in size and are more euhedral in shape. Slight deformation

has resuited in bent aibite twins. Magnetite. present as sinall euhedral exsolution needles of

. within the pyroxenes. i itial mi ; _ :
plagioclase and pyroxene grains. Pyroxene is an intercumulus phase, with both clinopyroxene and
inverted pigeonite occurring as large mottles that retain optical continuity up to 10mm and 7mm
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replacement. Biotite occurs as tiny acicular grains of < 0.1mm in association with magnetite.
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SiM (ULZ.441) .

Plagioclase is present only as the major cumulus phase. Grains are sub-euhedral to sub-anhedral and are
1 - Smm. Alteration to sericite has occurred in minor amounts and zonation is evident in only a few

grains. Deformation has resulted in bent albite twins, but these are ill-defined. Magnetite is a minor
i csoluti < ithi i

Pyroxene is an intercumulus phase, with both clinopyroxene and inverted pigeonite exhibiting an ophitic

texture with plagioclase. Grains are | -4mmand 1 - 3mm respectively and have a sub-euhedral
arite is minor and found mainly at grain boundaries. Biotite occurs as blebs
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-3m (D2.448)
Plagi‘oclase o’nly occurs as a major cumulus phase. Grains are 1 - 5Smm and exhibit diagonal alignment
across the thin section. The majority are small and blocky, with only a few elongate laths present.
Alteration, deformation and zonation are not evident. Magnetite is absent. Pyroxene is an intercumulus
phase and is represented mainly by clinopyroxene, which has a grain size of | - 4mm. Minor amounts of
primary orthopyroxene, measuring 1 - 6mm, are present. Both minerals are sub-anhedral and exhibit a

sub-ophitic texture with plagioclase. Inverted pigeonite is absent. Alteration to chlorite is minor and

occurs at grain edges. Biotite measures < 0.5mm.

-22m (D2.467) .
Plagioclase occurs as the major cumulus phase. Grains are sub-euhedral to sub-anhedral and are 1 - 3mm

in size. Small patches of alteration to sericite occur throughout the sample. Deformation has caused
albite twins, which are ill-defined, to bend. Magnetite is found as tiny intercumulus needles, which are <



0.1mm, at the boundaries of both plagioclase and pyroxene grains. Pyroxene is an intercumulus phase.
Both orthopyroxene and clinopyroxene occur and have grains of 1 - Smm and I - 4mm respectively.
Ophitic textures are observed in the former due to the inclusion of plagioclase. Chilorite alteration is
found at grain boundaries and within grains as patches. Replacement by secondary hornblende is
prevalent throughout the thin section, affecting areas of 1 - 3mm. Biotite is absent.

-39m (D2.484)
Plagioclase forms the major cumulus phase only. Grains are sub-euhedral to sub-anhedral and are 1 -

3mm. Alteration has resulted in small patches of sericite occurring throughout the section. Deformation
of albite twins is also extensive. Magnetite is absent. Pyroxene is present as an intercumulus phase. Both
clinopyroxene and orthopyroxenc exhibit a sub-ophitic texture with plagioclase and have grains of 2 -
6mm and 1 - 3mm respectively. A very small amount of the alteration product chlorite is observed at
grain boundaries only. Small grains of biotite. < 0.5mm are also to be found at these sites.

-62m (D2.507)
Plagioclase is the major cumulus mineral. Grains are sub-euhedral to subOanhedral and are 1 - 3mm.

Alteration is absent. A few grains of plagiociase exhibit bent albite twins, evidence of deformation.
Zonation is absent. Magnetite occurs as exsolution needles of <0.1mm. These appear in the exsolution
lamellae of pyroxenes and display a sub-parallel arrangement. Pyroxene is an intercumulus phase.
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Clinopyroxene and orthopyroxene grains are I - Smm and 1 - 6mm respectively. An ophitic tex
apparent in both minerals where plagi i
boundaries. Biotite is absent.

-76m (D2.521)
Plagioclase forms the major cumulus phase. Grains are sub-euhedral to sub-anhedral and are 1 - 3mm,

with laths randomly aligned throughout. Alteration, deformation and zonation are absent. Magnetite is

ST 1o alioooursvana and orthopvroxene, form an intercumulus phase. Grains
abseni. The pyroxene minerals, clinopyroxene anc oriopyzo \ p

are 1 - 3mm and 1 - 6mm respectively. The latter exhibits optical continuity and covers a more extensive
area. A sub-ophitic is observed between pyroxene and plagioclase grains. Alteration is apparent at grain
boundaries. where both chlorite and secondary hornblende are observed. A negligible amount of biotite is

—present.

sub-anhedral and are 1 - 2mm. Patches of

the grains. Deformation is slight with bent albite twinning

apparent in only a few grains. Similarly, zonation is evident in onl)f a small proportion qf grains. .
Moonetite ic ahcant Pvraxene forms an intercumulus phase with clinopyroxene present in approximately

MagnCliil is aostiit. LYTURCNS 2922%%0 &2 . 1 e and are 1 - 6mm a1
equal proportions to orthopyroxene. Grains have a sub-aphedra appearance and and | -
3mm respectively. Both pyroxenes demonstrate an ophitic texture where grains incorporate plagioclase.

Alteration to chlorite is evident at grain boundaries. Biotite is absent.

alteration to sericite occur throughout many of

-96m (D2.541 .
Plagio(clase is Lrescnt as the major cumulus phase. Grains are sub-euhedral to sub-anhedral and measure

| - 3mm._Alteration to sericite is minor. Deformation of exsolution lamellae is negligible. Zonation is
absent. Magnetite is absent. Pyroxene isa minor cumulus phase with orthopyroxene occurring less

frequently than clinopyroxene. Both minerals have grains ranging from 0.5 - 3mm, whi_ch exhibit a sub-
ophitic texture due to the inclusion of plagioclase. Chlorite alteration occurs only at grain boundaries.

Biotite is present in negligible amounts and grains are 0.5mm.
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-113m (D2.558)
Plagioclase is the major cumulus mineral. The randomly aligned grains are sub-euhedral to sub-anhedral

and range from | - 4mm. Alteration and zonation are absent, although exsolution lamellae of the
plagioclase are bent, indicating deformation has taken place. Rounded blebs of magnetite, which are

< 0.lmm,. occur as exsolution needles within the pyroxene. Pyroxene is a minor cumulus phase with
clinopyroxene and orthopyroxene grains measuring 0.5 - Imm and 0.5 - 3mm respectively. Alteration has
occurred to both minerals with patches of chlorite scattered throughout the thin section. Biotite is absent.

-123m (D2.568)
Plagioclase is the major cumulus phase. Grains are 1 - 4mun in size and most have a blocky appearance.

Alteration to sericite is found at grain boundaries. Slight deformation is evident in some grains resulting
in bent albite twins. Zonation is absent. Magnetite is absent. Pyroxene is an intercumulus phase formed
solely by clinopyroxene grains, which are 1 - 3mm and have a sub-anhedral appearance. Alteration to
chlorite is absent. Small grains of biotite. measuring < 0.5mm, are present throughout the interstitial

component.

-148m (D2.593)
Plagioclase forms a major cumulus phase. Grains are sub-euhedral to sub-anhedral and 1 -3mminsize.

The majority of grains show signs of alteration and patches of sericite are evident throughout the sample.
Deformation and zonation are absent. Magnetite is a minor component, appearing as small rounded blebs

UG U S

of <0.Imm. Clinopyroxene alone represents me pYroxene coimponent, mnnmg an mtercumunus puase

with sub-anhedral grains that are op ic Xture

is observed where partial envelopment of plagioclase has occurred. Alteration to chlonte is evident at the
pyroxene grain boundaries. Biotite is absent.

-152m (D2.597)
Plagloclase has a ma)or cumulus role and an interstitial component. Grains are sub-euhedral to sub-

et oiea Altaratian ic avident in the patches of sericite. which are nrecent
dnneﬂm] ana are < U 1 - Jllllll il SiZ€. AICTAUOCIE 15 CVIGCIL 11 130 Paitiilvs U2 SCVis, Waala aic proésdnt

throughout both phases. Deformation is absent. Magnetite is absent. Orthopyroxene is the only pyroxene

present and forms an intercumulus phase. Grains are between 1 - 3mm and are sub-anhedral. An outline
slagioclase and the pyroxene grains is ev1dent Alteration has been

RS IS8 SV S
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assocxated biotite. Areas of hornblende alterauon mnge from 2 - 3mm.
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Division of Mineral Products, CSIRO, Australia “PC-MICROBEAM” : 1992 Version 1.00
Quantitative Microprobe Analysis on Line Mode. W.F is the weight fraction in the following table.

Plagioclase Standards

Standard 1is F-8compoundo!  Na W.F. 01966 line :Kaat 15.0Kv
Al_W.F. 00577
Si WF. 02402
Be WF. 00193
Cl W.F. 00758
O WF. 04105
Standard 2 is E-21 compound of K W.F. 01005 line:Kaat 15.0Kv

Al W.F. 0.0993
Fe W.F. 00014
Ba W.F. 00098
Na W.F. 00223
Si W.F. 0.3023
O WF. 04628
Standard 3 is A-9 compound of Si W.F. 03203 line :Kaat 15.0Kv
Al W.F. 01034
Ca W.F. 0.0008

Na WF. 0086
K W.F. 00018
O WF. 0.4876
Standard 4is E-9 compoundof Ca W.F. 0.0843 line :Ka at 15.0Kv
Ti W.F. 0.0004

Al WF. 0157
Fe W.F. 0.0029
Mg W.F. 0.0008
Si W.F. 02534
Sr W.F. 0.0007
Na W.F. 00323
K W.F. 00034
O W.F. 04708
Standard 5 is E-9 compound of Al WF. 01861 line :Ka at 15.0Kv
Ti W.F. 0.0004
Si W.F. 0.2534
Fe W.F. 0.0029
Mg W.F. 0.0008
Ca W.F. 0.0843
Sr W.F  0.0007

LA ot

Na W.F. 00323
K W.F. 00034
O WF. 04708
Standard 6 is E-7 compoundof Mg W.F. 0311  fine :Kaat 15.0Kv

Fe W.F. 0.0506

Mn W.F. 0.0009

Si W.F. 0.1956

Ni W.F. 0.0016

O W.F. 04403
Standard 7 is K-PY compound of Fe W.F. 0.0828 line Kaat 15.0Kv

Ti W.F. 0.0028

Al WF. 01252

Si WF. 01831

Mn W.F  0.0022

Mg WF. 01113

Ca WF. 0.0368

O WF.  0.4458
Standard 8 is ILM compound of Mn WF. 00372 line Kaat 15.0Kv

Fe W.F. 0.3639

TP WF 02756
Mg W.F. 0.0019
O W.F 03214
Standard S is ILM compound of Ti WF. 02756 line Kaat 15.0Kv
Fe W.F. 03639

M W E o0372n

MV oIz

Mg W.F. 00019
O WF. 03214
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Pyroxene standards

Standard 1 is A-9 compound of

W.F.
W.F.
WF.
W.F.
W.F.

0.086
0.1034
0.0009
0.3203
0.0018

line :Ka at 15.0Kv

Standard 2 is E-21 compound of

2xO0x0Q2Z

WF.
WF.
WPF.
W.F.
WF.

0.4876
0.1005
0.0993
0.0014
0.0098

line :Ka at 15.0Kv

Standard 3 is E-9 compound of

Standard 4 is E-9 compound of

Na
Si

2d©o0

Mg
Ca
Sr
Na

dI20=x

WF.
WF.
W.F.
W.F.
W.F.
W.F.
WF.
WF.
WF.
W.F.
W.F.
W.F.
W.F.
W.F.

0.0223
0.3023
0.4628
0.2534
0.0004
0.151
0.0029
0.0008
0.0843
0.0007
0.0323
0.0034
0.4708
0.151

line :Ka at 15.0Ky

line :Ka at 15.0Kv

Si
Fe

WF.
WF,
W.F.
WF.
W.F.

W E
W

0.0004
0.2534
0.0029
0.0008
0.0843

080007
VOUU7

Standard 5 is C-15 compound of

Standard 6 is E-7 compound of

" 7F0rEFQTAQ0xFUQE

WF.
WF.
W.F.
W.F.
W.F.
W.F.
W.F.

WF.

[YY N3
w.a .

WF.
W.F.
W.F.
W.F.
W.E

0.0323
0.0034
04708
0.i826
0.0003
0.0094

0.004

0.1053

nocY?
VLI T

0.4406
0311
0.0506
0.0008
0.1956

iine :Ka at 15.0Kv

line :Ka at 15.0Kv

Standard 7 is ILM compound of

Standard 8 is HORT compound of

Standard 9 is C-17 compound of

Cr

W.F.
W.F.
WPF.

\YYy
e.r .,

W.F.
WF.
W.F.
W.F.
WF.
W.F.
W.F.
W.F.
W.F.
WF.
WF.
WF.
W.F.
W.F.
W.F.

0.0016
04403
02756

n 1820
V.U

0.0372
0.0019
03214
0.3365

line :Ka at 15.0Kv

line :Ka at 15.0Kv

line :Ka a 15.0Kv

Standard 10 is ILM compound of

W.F.
W.F.
WF.
W.F.
W.F,
W.F.

line :Ka a 15.0Kv

NXVi




APPENDIX 4: ELECTRON MICROPROBE DATA

The following pages from xxviii to Ixiii contain the full data acquired from the University of the Fre
State, Bloemfontein, the averages of which are contained within representative tables in Chapter 6.

Any data calculating required, was carries out using the software program “Minpet”.
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