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APPENDIX  TI.

Brief petrographic descriptions of all the samplés-analysed in this

. work are given below,along with sample location and rock type. Samples

.that are not prefixed with the letters HSS, SC, SD or DC are from the

Viljoens' collection and Viljoen and Viljoen (1969b,c,d,e) can be consulted

for further details of these samples.

I -

The following abbreviations are

cpx., -

opX.

plag.

cmt.
mt.
qtz.

serp,
‘actin.
‘trem.

amph.

chlor{

devit.

poss.

clinopyroxene
orthopyroxene
plagioclése
chromite
magnetite

quartz

" serpentine

actinolite
tremolite .
amphibéle
chlorite
devitrified

possibly :

Descrigtion

Aphanitic aphyric rock with

spherical vesicles (0.5-3 mm diam.)

lined with mt., gmass. of amph.,

serp. and minor mt.

used:-

KF - Komati Formation

TF - Theespruit Formation

SF - - Sandspruit Formaticn

HF . - Hooggenoeg Formation

KrF - Kromberg. Formation

phenos. - bhenocrysts

gmass. - groundmass

AAM - aligned grains of
amphibole and
magnetite

diam. . - diameter

1d. - longést dimension

0o1.2 - olivine

Sample No. Location and Type

Ultramafic Komatiites (aphyric group)

HSS-88C KF. Flow

HSS-88A KF. Flow

Plate spinifex, ol. blades 20-30 mm.

long and 0.3 mm. wide, interblade

areas of cpx.vblades(altered) and

AAM.

Note that where olivine is mentioned in the following descriptions

it has usually been pseudomorphed by serpentine and magnetite, and

when relict grains of olivine are preserved this will be stated.’



Sample No.
HSS~-533

HSS-95

HSS-90

HSS-89

HSS-531

HSS~-532

HSS~530

.KF., Flow
KF. Flow
.KF. Flow
KF. F}ow
KF. Flow
KF. Flow |
KF. Flow

" 'Déscription
Plate spinifex, ol. blades up to
50 mm. long, interblade areas of
smaller ol. blades and AAM with

very minor epidote and chlor.

Plate spinifex, ol. blades 20 x 2 ium.,
interblade areas of aligned grains
of amph. and mt. (AAM), some skeletal

mt.

“Random spinifex, ol. blades up to

4 rm, long and 0.1 um. wide, inter-
blade areas of AAM and spherical
vesicles lined with mt. (up to 0.6 mm.

in diam.).

Plate spinifex, ol. blades 20 x 0.4 mm.,

interblade areas of short (0.7 x 0.1 mm.)

ol. blades and AAM.

Random spinifex, ol. blades up to
20 x 0.4 mm., interblade areas of AAM
often with hopper ol, and spherical,mt.

lined vesicles.

Sample from junction between random

~and plate spinifex textured ols. in

Stuarts flow. See HSS-531 and HSS-533

descriptions for additional information.

Aphanitic aphyric rock occasional

micro-phenos. of ol. (both skeletal

- and solid), gmass. of amph., mt. and

serp. with small patches of ol. blades.
Skeletal ol. 0.6 x 0.3 mm., solid ol.

phenos. 0.1-0.2 mm. across.



Sample No. Location and Type - * Description.
HSS-523 _ KF¥. Pillow ,  Aphanitic aphyric rock, very fine-

grained serp., amph. and mt.

AU-5 . KF. Pillow Aphanitic aphyric rock,occasional
' micro-phenos. of ol.. (0.2 to 0.3 mm.)
gmass. of ol., amph., mt., chlor. and

very minor epidote.

HSS~87 KF. Flow ? Aphanitic with microphenos. of ol.
(0.4 - 0.6 mm. in 1d.), gmass. of amph.,

serp. and mt.

HSS-14 KF. Flow ? Aphanitic aphyric rock with minor
small ol. (0.3 mm across), some relict
cores preserved, gmass.ofamph., minor

serp. and mt.

HSS~-15 KF. Fragmented Aphanitic aphyric rock small ol. crystals

pillow ? up to 0.4 mm. long, gmass. of amph.,

serp., mt. and chlor.

53-J KF. Dyke Holocrystalline rock consisting of
ol. (0.7 x 0.4 nmm.) and large irre-

gularly shaped cpx. partly altered to

amph.
©49-3 _ | - KF. Flow ‘See Green et al. (1975). ’
HSS~-109 SF. Flow Plate spinifex, §00r1y'presefved,

long serp. blades (100 mm. or more)
lined with sheaths of mt., abundant
large crystals of ¢hlor. and minor

calcite.

HSS-150 TF. Flow 7. Aphanitic aphyric rock counsisting
- of sefp., amph., mt. and chlor. with

very minor calcite,
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Sample No. Location and Type Description

" Olivine Phyric Ultramafic Komatiites (porphyritic groﬁp)

HSS-88B KF. Flow . Aphanitic rock with abundant ol.
(0.6-0.8 mm. in 1d.); gmass. of amph.,

i mt. and very minor epidote.

HSS-535 KF. Flow Medium to fine grained rock consisting
of closely packed equant ol. (0.5-0.7 rm.
across), abundant relict cores; gmass.

of amph., minor chlor. and serp.
HSS-534 KF. Flow As above except no relict ol. cores.

HSS-536 KF. Flow Fine grained rock, abundant ol. in

matrix of amph., chlor. and serp.

vU-25 : KF. Flow Fine gfained ol. phyric rock, closely
- packed equant ol. (0.5 mm. across);

gmass. of serp. and mt.

HSS-93 . KF. Ultramafic Fine grained ol. phyric rock
horizon (ol. 0:4-0.8 mm. in 1d.); gmass. of -

amph. and minor octahedra of mt.

V-2 KF. Flow Fine grained ol. phyric rock
(ol. 0.2-0.7 mm. in 1d.); gmass. of

amph. and chlor.

VU-30A - KF. Flow or Medium to fine grained ol. phyric
' sill rock, ol. rounded,up to 0.8 mm. across

with relict cores; gmass. of amph.

HSS-8 KF. Flow Fine grained ol. phyric rock, ol.
0.5 mm. across with minor relict ol.

_cores; gmass. of amph.

HSS-13 KF. Flow ? 'Medium to fine grained ol. phyric
rock, ol. (up to 1 mm. in 1d.) well
preserved as relict cores, minor

interstitial cpx. altered to amph.



Sample No. " 'Location and Type . Description

- VU-32A KF. Flow Medium to fine graired ol. phyric-

' rock, ol. as tabular (1 x 0.5.mm.)and -

- smaller (0.5 mm. across) rounded grains,
abundant relict ol. cores preserved.
Gmass. of amph. and minor cmt. micro-

phenos.

Olivine Rich Ultramafic Komatiites: (porphyriti; group)

R-13 KF. Medium grained ol. rich rock, ol. grains
. (2 x 0.7 mm.) in gmass. of serp. and mt.,

abundant calcite and minor amph.

R-16 : ~ KF. " Medium grained ol. rich rock, (ol. up
to 2 mm, in 1d.), sample is entirely

serp. and mt. with very minor calcite.

20-J HF. : Medium grained ol. rich rock, ol. as
1-3 mm.‘long, isolated euhedral grainms.
Rock consists totally of serp. and

minor mt.

HSS-92 KF. Dyke ? ~ Medium grained holocrystalline rock,
consisting of 25% rounded ol. (1.2 mm.
across) grains included in large

irregularly shaped fresh cpx. crystals.

- HSS-27 KF. Sill or- Medium to fine grained holocrystalline
' Flow rock, consisting of n70% rounded ol.
(0.5-0.7 mm._across) occasiqnally rimed
with opx. all included in large cpx.
1. grains. Minor mt. octahedra also
included in cpx. Very>minor amph. and

biotite.
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Sample No. Location and Type
HSS-31 KF. Sill1 ?
HSS-33 KF. Ultramafic
| ‘horizon
HSS-1 - KF. Sill 7
- HS8§-28 KF. Ultramafic
horizon

52-J "~ KF. Dyke

Pyroxenite
* 8D-76 ~ KF. Stolzburg

Ultramafic

Body

Description
Medium grained holocrystalline rock,
consisting of rounded ol. (up to
1.5 x 1 mm.) grains in large cpx.

grains. Minor mt. inclusions in c¢px.

Fine grained holdcrystalline rock,
consisting of rounded ol. (v80%,

0.6 x 0.3 mn.) included in large cpx.

~grains (well preserved).

Fine grained holocrystalline rock,
ol. rounded (0.3-0.4 mm. across) as

inclusions in large cpx. grains.

Similar to HSS-1 with mt.:and cmt .

microphenos. in the cpx.

' Medium to fine grained heclocrystalline

rock, consisting of rounded ol.(up to
1 mm. across) grains included in
large irregularly shaped cpx. grains.

Cpx. altered to amph. and minor chler.

Medium to coarse grained orthopyroxenite,
opx. (1-4 mm. in 1d.) very fresh with

only minor alteration to talec on grain

.margins. - Minor euhedral chromite

grains occur in the opx.

Sandspruit Formation Ultramafic Komatiites (texturally altered group)

87-J : ' SF.

- 88-J SF.

Holocrystalline, metamorphic texture,

mainly actin.(¥70%), large chlor.

plates and mt. with very minor epidote.

Similar to 87-J with minor serp.



~ Sample No.
Vu-33
HSS-131
RSS-130

HSS-105

HSS-107
HSS~-112

86-J

Location and 'Type

SF.

SF.

SF.

SF.

SF.

SF.

SF.

"~ Aphyric High-Mg Mafic Komatiites

42-3

HSS-62

K-178

SG-80

KJ-39

KF.

KF. Pillow

Kaapmuiden-.

Malelane area

Steynsdorp
Valley

Kaapmuiden-~

Maielane area

Descrigtion

Holocrystalline, serp., talc chlor.,

mt. and amph. with very minor epidote.
Similar to VU-33.
Similar to VU-33 with minor calcite.

Similar to VU-33 except with very

minor amph.
Similar to VU-33.
Similar to VU-33,

Holocrystalline roc¢k consisting
of serp., minor chlor. and mt. with
very minor calcite, no igneous texture

preserved.

Micro-spinifex consisting of pyroxene
blades, devit. glass, equant cpx;
crystals (altered to amph. and talc),

minor spinel and plag.

Micro-spinifex'of pyroxene altered to
trem.-actin., patches of chlor. common,

very minor epidote.

Aphanitic rock, gmass. of amph., minor

chlor. and opaques.
Similar to.K-178f
Aphyric rodk_With long trgm.-actig,

needles in gmass. of trem,-actin., minor

chlor. and talc.



Sample No. Location and Type

Porphyritic High-Me Mafic Komatiites

‘HSS-12 KF. tlow -
HSS-9 ‘ Kf;'Flow
HSS-lO o KF. ?1ow |
HSSiS4 , KF.

Aphyric Low-Mg Mafic Komatiites

§p-82 -~ SD-85 KF. Pillows
sC-2 - sCc-13

15-1 TF. Steynsdorp
Anticline.
HSS-73 KF. Flow

Eescrigtion

Fine grained altered(serp.) phenos.
in gmass. of amph., chlor. and minor

epidote and opaques. Phenos. either

‘altered opx. or ol. Minor opaques

included in altered phenos.

Fine grained, asbundant pyroxene phenos.
altered to amph., chlor. and serp.
Gmass. of amph., chlor., serp. and
minor sphene. Minor spinel often as

inclusions in pyroxene.

Fine grained with abundant euhedral

pyroxene phenos., altered to amph.,
often with small serpentinized inclus-
ions.  Gmass. of serp., amph., chlor.

and sphene, and minor rods of mt.

Fine-medium grained, pyroxene altered
to amph., minor serp., possibly
originally ol. Minor chlor., opaque

calcite and sphene.

Detailed description given in Chapter

2.

Aphanitic aphyric rock of amph., minor

qtz., plag., calcite and epidote.

Aphanitic aphyric rock with laths of
amph. (0.1 rmm. 1d.),minor altered

plag. and calcite.



Sample No.

HSS-21.

- HSS-91

HSS-25

SD-42C

HSS-65

. HSS-82

HSS-84

SC-6B

Location and Type

KF. Flow

KF. Pillow

KF. Flow
KF Flow ?
"KF. Flow

KF. Pillow

KF. Pillow

KF. Flow

Description

Aphanitic with ocelli, cpx. (partly

altered to ampk.) and plag. (altered)
microphenos. . (0.1 mm. 1d.). Minor

spinel octahedra throughout.
Aphanitic with very minor altered
plag. phenos. (0.6 mm.). Devit. glass

and glomeroporphyritic spinel octahedra.

Aphanitic aphyric with minor small ecpx.

‘and plag. crystals in devit. glass.

Minor calcite.

Long actin. blades (20 mm. long), poss.
altered cpx.. spinifex, gmass of fine
grained plag., pyroxene, qtz., actin.
and very minor epidote, spinel, calcite

and sphene.

Aphanitic with minor cpx. and plag.,
cpx. as blades up to 1. 5 mm. long.
Gmass. of cpx., plag., devit. glass

and very minor calcite.

Aphanitic with minor content of cpx.

and plag. (altered to qtz. and calcite),
phenos. (<0.1 mm. in 1d.). Gmass. of
amphibole needles, chlor. and very minor

epidote, spinel, calcite and sphene.

Similar to HSS~82 but no spinel.

'Aphanific rock with cpx. (altered to

amph.), 0.1 mm. long with fine grained

amph., qtz, sphene and very minor

epidote.
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Sample No. Location and Type - : Description
© BS5-81 KF. Pillow Similar to HSS-82.
HSS-154 TF. Flow - Aphanitic aphyric rock of actin., minor

sphene, epidote and qtz.

HS8S-70 KF. Pillow ? Aphanitic consisting of fibrous amph.
partly replaced by chlor. Glomero-
porphyritic spinel throughout. Minor

epidote, qtzl and sphene.

HSS-7 KF. Flow Aphanitic aphyric rock with laths of amph.,
also;»with qtz., albite, sphene and

very minor chlor., epidote and calcite.

HSS-C1 ' KF. Flow Aphanitic with minor cpx., phenos
(altered to amph.). Gmass. of amph.,

minor spinel and very minor epidote.

SC-6A KF. Flow Toﬁ | Aphanitic with amph. needles up to
Breccia 1 mm. long. Gmass. of actin., chlor.,

opaques and very minor epidote.

HSS-C3 ~ KF. Basal vAphanitic with amph., chlor., qtz.,
Chilled Margin spinel, very minor epidote and occas-

ional altered microphenocrysts of ol.

" 'Porphyritic Low-Mg Mafic Komatiites

HSS-16 KF. Flow Holocrystalline consisting of cpx.
(altered to ampﬂ.), plag., skeletal
ilmenite and spinel. Cpx.(O.6.- 1 mm.
long) with interstitial plag.. (up to

4 nm. long), minor brown hornblende.

HSS-517 | TF. As for HSS-16 but no hornblende.



Sample No.
SC-12

"HSS-64

AB-9

HSS-20

HSS-34

526

KJ-55

HSS-157

LV-6

- 11 -

" Location and Type

KF. Flow
KF. Flow
KF.
KF. Flow

- KF. Flow
KrF.
Kaapmuiden-

Malelane area

TF. Flow

HF.

Desc¢ription
Holocrystalline, cpx. and plag., plag.
up to 1.5 mm. long, cpx. 0.5 mm. in

1d4., both minerals altered.

Aphanitic with ~50% cpx. (0.2 mm.)
and 50% gmass. of amph., qtz. and

‘plag., very minor spinel ‘and sphene,

Cpx. altered to actinolite.
Similar to HSS-64, cpx. well preserved.

Similar to HSS-64, with well preserved

' CcpX.

Holocrystalline with cpx. and inter-
stitial plag., epx as euhedral grains
or needles. Minor sphene epidote

and chlor.

Holocrystalline coarse grained with
cpx., plag. and matrix; Cpx. NS0

(up to 3 mm. in 1d.) well preserved.
Plag., qtz., amph.; chlor. and minor

epidote in matrix.

Similar to HSS-64 but poorly preserved

igneous texture.

Hypocrystalline, cpx. (amph.) &50%,

gmass. of amph., chlor., qtz., sphene

and very minor epidote.

Coarse grained plag. and cpx., cpx
well preserved, plag. altered, minor

spinel. ,



Sample No.
M-57

HSS-~32

R-14

-HSS-C2

SD-42A

HSS-77

HSS~-78

VB-2

- HSs-51

- 12 -

Location and Type

KrF.

KF. Flow
XF.

KF.

KF. Flow
KF. Flow
KF.

KF. Flow
KF. Flow
KF.

Description
Holocrystalline, cpx. > plag., cpx.
well preserved, plag. altered, minor

opaque material.

Similar to M-57, but cpx. altered
to amph. and minor talc, calcite

and epidote.
Similar to HSS-16 except no hornblende.

Holocrystalline, >70% cpx., fresh or
partly altered to amph., minor qtz.
and very minor chlor., epidote, sphene

and calcite.

Aphanitic with abundant cpx.,;phenos.
(altered to amph.), minor qtz., gmass.

of amph., spinel and trace of epidote.

Hypocrystalline ~507% euhedral cpx.
(altered to amph.), gmass of amph.,
chlor., qtz. and very minor epidote

and sphene.
Similar to HSS-16.

Hypocrystalline with cpx. (altered to

actin..and chlor.), gmass. of chlor.,

‘amph., qtz. and minor epidote and

sphene,-

Holocrystalline, predominantly cpx. -

(altered to amph.), gmass. of qtz.,

‘ plag. and amph.

Similar to HSS-16 with more cpx.



Sample No.

HSS-332

5C-6C

Location and Type

KrF. Massive

KF. Flow

Texturally Altered Mafic Komatiites

HSS-96

-

HSS-108

HSS-117

AB-21

HSS-38

HSS-118

HSS-122

HSS-148

Helshoogte Pass
Pillow

SF. Flow ?

SF. Flow ?

Helshoogte

Pass

SF. Flow ?

SF. Flow ?

Description

Hypocrystalline, abundant euhedral

" cpx., some fresh or altered to amph.

and chlor. Gmass. of devit.glass
(chlor., amph.), very minor epidote

and spinel.

Hypocrystalline with abundant cpx.,
phenos. (altered) in gmass. of amph.,
chlor., minor epidote and sphene.

Minor serp. in places,

Holocrystalline, actin., minor qtz.,

plag. and sphene, ocelli, altered

- plag. and actin.

Holocrystalline, interlocking grains
actin. (v60%) and plag. (v40%), very

minor sphene and pyroxene.
Similar to HSS-108.°

Holocrystalline, actin. in fine grained

matrix, actin, qtz., minor plag. and

-very minor epidote.

Similar to HSS-108.

Holocrystalline,. actin with minor

interstitisl chlor., sphene and epi-

dote.

Similar to HSS-118.

Long laths of actin. with minor qtz.

and epidote.



Samgle No.
KJ-40

SG-3

Low-T1 Basalts

Location_ and Type

34-3

V-16

40-J

Lv-7

V-36

"M~-390

HSS~518

Kaapmuiden-

Malelane area

Steynsdorp
Valley

HF. Pillow

HF. Pillow

HF. Massive

" HF. Massive

HF. Massive

‘HF. Massive

TF. Massive

" Description
Fine grained, angular amph. grains
with interstitial chlor., amph., qtz.

and minor epidote.

Fine grained actin. and minor opaques.

Aphanitic aphyric rock, laths of amph.,
minor qtz., epidote, plag. and sphene.

Several epidote rich veins,

'Similar to 34-J but without epidote

veins.

Aphanitic aphyric rock with abundant
laths of cpx. (altered to amph.),

minor plag., epidote, chlor. and sphene.

. Aphyric fine grained rock with matrix A

of altered cpx.and.plag., minor sphene,

spinel and epidote.

‘Aphanitic with abundant cpx. (altered

" to amph. and chlor.), minor plag.,

epidote, sphene and spinel.

Aphyric fine grained rock, cpx. crystals

(0.1 mm. 1d.) partially altered to

amph. Gmass. of plag., chlor. and

opaqués.

Fine grained, 430 cpx., altered to
auph., abundant needles (0.4 mm. 1d.)

of qtz., minor epidote and spinel.
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Samplé No. Location -and Type — o DescfiEtiqg

HSS-56 KF. Flow - Cpx. phyric, with well preserved
' ' v cpx. (up to 2 mm. 1d.). Plag., amph.,
qtz., sphene and. spinel, chlor. in

'~ gmass.

HSS-58 KF. Flow ‘Similar to HSS-56 except cpx. crystzls
smaller (up to 1 mm. 1d.).

HSS-43 KF. Massive vHolocrystalline, cpx. (up to 3 mm. 1d.)
and interstitial plag. (altered to
albite and epidote), cpx.altered to
amph., amph. and mincr spinel in

gmass.
iv-4 v' _HF. Massive Cpx. phyric (cpx. 0.4 mm.), gmass.
of chlor., plag., qtz., amph. and

epidote, minor spinel.

High-Ti Basalts

CLv-9 KrF. Massive Aphanitic aphyric, abundant plag;
to Pillowed laths (0.2 - 0.3 mm. 1d.) with cpx.
(altered to amph.), chlor. aad
epidote. -
21-J KrF. Pillow Aphanitic with abundant altered cpx.

and plag. and quenched ilmenite.

Matrix of amph., qtz. and epidote.
sC-9 KF. Massive Similar to 21-J.

HSS-224 HF, Pillow Aphyric with altered gmass. (probably
o chlor. and amph.). Abundant light
coloured ocelli. Vesicles filled
with qtz., calcite, epidote and

chlor.
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Sample No. Location and Type Description

" High-Mg Basalts

| HSS-2 KF. Flow Holocryétalline with abundant cpx.
(0.2~ 0.3 mm.), minor plag. and
qtz., matrix of amph., chlor., qtz.,

plag., epidote and minor calcite.

HSS8-23 ' KF. Flow ? Holocrystalline with plag. > cpx.,
minor sphene and spinel. Plag. altered
to albite, chlor. and epidote, cpx.
altered to amph. and chlor., minor

calcite.

- HSS-35 KF. Massive Holocrystalline, plag. (3 - 4 mm.)
and pyroxene (up to 1 mm.), plag.
- altered, minor spinel, chlor., cal-

cite and epidote.

Altered Basalts and Other Lava Types

v-13 - HF. Pillow : No thin section.

DC-1 HF. Pillow Aphanitic with minor cpx., devit.
glass altered to chlor. Ocelli

replaced by ca;bonéte.

HSS-39 KF.{Helshoogte Metamorphic tekture, interlocking
Pass . ] grains of plag., actin. and opaque,

minor epidote.

HSS-83 KF. Flow Fine grainéd rock with needles of-
- actin., abundant patches of qtz.
(0.5 rm. diam.), epidote, qtz. and.

plag. in matrix.

“HSS-111 ', . SF. S Fine grained rock of plag. and actin.,

plag. altered, minor epidote.

HSS~52B KF. Pillow Aphanitic aphyric rock, minor carbonate.
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"APPENDIX " II.

SAMPLING METHODS

Large 1 - 3 kg. samples were taken in the fieldlbf rocks sampled'b§
vthe author for this project. In the laboratcry weathered surfaces were
removed énd the samples reduced to chips using a rock splitter and jaw
crusher (carbon steel jaws). Two hundred - five hundred gms. of ﬁaterial
‘was then reduced to -126#:‘powder, usiﬁg either an agate Qessel»on a swing
mill grinder, or a carbon steel vessel and Fe-Mn-Si ballsvin a ball grinder.
Six gms. of thé -1203 material was ground to -300# in an automatic agate
.pestle‘and mortar. Five gms. of this material was éressed into a briquette
(Baird, 1961) and used for the anélysis of NaQOand trace elements by X-ray
fluorescence (XRF).. The remaining -3004F material was uéed in the prepar-
ation . of Li-tetraborate fusion discs (Norrish and Hutton, 1969) for majér

. . ' . . ~ +
element analysis and in the determination of H,0 and CO2 by gas chromato-

2
graphy. Special sampling procedures were adopted for the pillow samples
that were used in the alteration study (see Chapter 2) as outlined belowf~

Margin samples were obtained from five of the ten pillows ééméled Ey
chipéing off 200 - 300 gms. of material from the outer n2-em, thick chilled
rim. Large‘samples (2 - 3 kg.) were taken from the corés‘éf the pilliows |
in order to circumvent any préblems that may have beenvcauéed by the inho~
mogeﬂeous distribution of ocelli. These ocelli, which have been described
by Viljoen and Viljoen (1969;) and Ferguson and Currie (1972), were present
in;all the pillow core-samples discussed in Chépter 2, but not in the inter-
mediate (between margin and core) éample SC-3I. The samples were_prepared
for analysis using the procedures described above,

Ccelli up to 1 cm! in diameter were cut from 2 mm. thick slabs of the
SC-13 core sample, using.a Notcher.saw”with a_diamond impregnated wire b}ade,

and reduced to -120#% powder, using a carbon steel pestle and mortar. The
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ocelli sample was prepared for analysis as described above. Four gm.
aliquots of -300 powder from two mérgin-core pillow pairs (SC-2 and

SC-5) wére leached witﬁ cold 3M HC1 for three hours, washed witﬁ distilled
_Water,'ﬂried and prepared for analysis. The results of this leaching exper-

iment are discussed in Chapter 2.

ANALYTICAL METHODS

‘ELECTRON MICRO?ROBE

Mineral gfaihs were anaiysed on polished thin'sectioﬁs using
a Cambridge Microscan 5 electron microprobe. The major elements
we?e determined using the methods and instrumental conditions given
in Le Roex and Reid (1978). Ni was determined in .the olivine and
pyroxene gr;ins using the instrumental conditions .given in Mqore

and Erlank (1979).

X-RAY FLUORESCENCE

The bulk rock samples were analysed for 25 majof and trace
"elements by XRF using the methéds given in willig et al. (1971, 1972).
It. should be noted that in order to avoid the effects of possible
-vmineralogical prbbléms on. the Cr data,vall the Cr“dafa reported for
the komatiite lavas (where Cr is usually pfesent at concentrations
>600 ppm)- were obtained from the Li-Tetraborate discs. The estimated
precisions of the analyses based on counting statistics (4 standard
deviations) for typical major and trace element concentrations encount-
~ered in komatiitic lavas, arebgiven in Table 2-4,Fe0 was determinedA
by standard wet chemical methodé.
In order to ensure consisﬁénéy betwéénbthe‘oliviﬁe Ni data, ob-

tained by electron microprobe, and the ultramafic komatiite Ni data,



-.19 -

obtained byIXRF, an oliﬁine megacryst (LBM-39B) was analysed by both
methods. The XRF data for the Onverwacht Group lavas and LBM-39B

were obtained using the international standards (W-l} NIM-N, NIM-D

and PCC-1, Ni values given in Abbey, 1975) and three carefully pre-
pared synthetic standards ranging in Ni concentration from 1000 to
3000 ppm Ni. The value obtained for LBM;39B under these conditions
was 2943+40 ppm Ni (two standard devi%tions, calculated from six
separate determinations) and is essentiall? identicéi to that obtained
from the electron micreprobe (R. Rickard, 1976, pers. comm.) using

a synthefic glass standard (Ni28104) prepared in 1970 by J. Ito at

the Geophysical Laboratory  (Washington).

GAS CHROMATOGRAPHY

JHZO+ and 002 were determined by gas chromatogfaphy using a
Hewlett Packard 185B CEN Analyser (oxidation furnace temperature of” .
1050°C), and 50s combustion time, é 3380A Integrator and 30 - 40 mg.

| .of sample powder (-300% ) pre-driéd at 110°% aﬁd accurately weighed

on a.Cahn 4400 Electrobalance to four decimal plaées. The following

. . +
internaticnal standards were used for the H,0 calibration; PCC-1,

2
T-1, AGV-1, BCR-1, DTS-1, NIM-L, NIM-G, NIM-N, NiMib, NIM-P and NIM-S |
assuning the concentrations given in Abbey (1975). The 002 calibrat-
ion was achieved using the above NIM standar&s (with the 002 values
given in Abbey, 1975) and synthetic CaCO3~quartz mixes. Two meta-
mofphosed lavas, HSS-64, a mafic komafiite consisting mainly of acti-
nolite-tfemélite_and HSS;112,.an ulframafic komatiite consistiug mainiy
of serpenfine én& chlorite, wére analysed repeétedly to obtain some

idea of the precision of the method. These data are tabulated below:-
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o+ ' '
Sample (n) H»50 s.d. c.o.v.  CO; s.d. c.0.Vv.

HSS -64  (8) 2.82% 0.03% 1,1% 1.10%2 0.02% 1.8%
HSs-112 (8) 9.54% 0.12%2  1.3% 2.87% 0.02%  0.7%

While the precision of the method is considered satisfactory, it
should be noted that erratic results do occur, especially in samples
that have not been ground to -300%#, and that some mineral assemblages,

pafticularly talc rich samples, dornot break down completely during

the combustion period.



SD-82

Table2-1. Major Element and Nermative data for the Pillow Samples.

sc-11

SC-2 Sp-83 SDhD-84 SD-85 SC-8 SC-3 3C-13 'SC-5
'Margin Core Core Core Core Core Margin Core Margin Inter. Core Core Ocelli Margin Core Margin Core

SiO2 49,50 51,26 52.18 50.72 537.40 52.27 52.43 52,06 52,55 53.01 52,37 53.71 60.36 52.65 52,62 33.23 53,98
Tio0 0,71 0.732 0,752 0,735 0,722 0.743 0.770 0.755 0.759- 0.777 0.768 0.758 0.630 0.768 0.7317 0,759 0.758 "
A1283 10,38 10.88' 10.97 10.73 10.87 10,91 11.23 11,13 10.84 11.37 11.8% 11,07 11.01 11.63 11.65 11,65 11.61

Feq05 2.88 2.2% 2.22 2.57 2.47 1.93 =~ 1.55 1.51 1.67 1.51 1.67 1.69 7.862 1,81 1,72 1.67 1.72
EeO 9.02 8,32 8.51 8.74 8.u45 8.56 9,54 9.06 9.66 9.35 8.90 9.09 - 9.50 9.39 2,77 8.10
Mn0 0.203 0.16% 0.174 0.187 0.173 ©.169 0.184 0,18+ 0.216 0,180 0.165 0.158 ¢.179 0.183 0.166 0,179 0,169
Mgl 10.1 3,78 9,10 9.80 9,65 9.25 8.09 9.52 8.95 9.37 9.18 9.26 6.u7 9.31 8.87 8.76 8.35
Ca0 12,64 10.38 10.21° 11.83 11,36 10,14 10,84 10,76 11.00 9.34 9.83 9,54 8.83. g,67 10.18 10.35 11.08
Nay0 1,23 2,17 2,90 1.70 1.93 2,73 2.44 2.10 2.35% 2,773 2.59 2.69 3.52 2.63 2.56 2,96 3.02
K0 0.1k 0.369 0.097 0.121 0,239 0.252 0,209 0,499 0,217 0.218 0.243 0.273 0.lun 0,294 0.280 0,117 0,115
P70§ 0.036 0.09% 0.105 0.108 0.102 0,098 0.098 0.099 0.099 0.097 0.101 0.101 0.080- 0.099 0.105 0.100 0,099
H,0" 3.08 2.84 2,54 2.64 2.80 2,43 1.76 2,28 2.42 1.65 1.81 2.1 0.52b 1,91 1.89 2,00 1.51
HoO™ 0.03 0.08 0.05 0.04 0.C4 0.0u4 0.04 0.07 0,05 0.05 0.04 0.05 0.00 0.06 0.C4 0.04 0.05
CO2 0.u40 0.45 0.21 0.22 0. 44 0.25 0.21 0.2u 0.39 C.26 0.22  0.18 - 0.18 0.15 0.30 0.30
Total 100.47 99.75 99,97 100,14 100,45 99.77 99,79 99,82 100.98 100.47 99.73 100.68 99,54 100.74% 10C.41 100.89 100,37
C.I.P.H. NORMSC : . .
Qz O.So A X 0.68 2,01 2,21 1.13 2.60 1.90 2,43 1.60 1.80 3.1 14,11 1.09 1.99 1.u48 2,20
Or 2,54 2,25 0.59 0.71 1,48 1.54 1.2u 3.01 1.30 1.30 1.u8 - 1,65 0.89 1,77 1.65 0.71 0.7
Ab 10.75 19.04 25,22 14,81 16.75 23,78 21.07 18,19 20.31 23.4% 22,42 '23.10 30.04 22,93 22,00 25,39 25.81
An 22,17 19,56 17.11 21.89 20.31 17.26 19.47 19,89 18,13 18,38 20.38 17.56 13.97 19.02 18.78 18.38 17,91
Di A3.95 26.54 27.86 30.70 30,02 27.52 27.56 27.67 30.00 24,81 23.46 24,26 20.26 23.50 25.09 26.82 30.00
Hy 25,37 26,30 23.93 25,20 24.62 24,28 23.39 24,87 23.17 5.86 25.83 25.68 15.42 26,56 24,74 22,71 19.08
Mt 2,93 2,62 2,65 2,78 2,70 .- 2,61 2.74 2.61 2.80 2.67 2,617 2.64 1.,7% 2,77 2,73 2.55 2.39
Cm 0.13 0.15 0,13 0.13 0.15 0.15 .15 0.15 0.13 0.15 0.15 G.15 0.13 0.13 0.13 0.13 0.13
I 1.39 1,44 1.46 . 1.44 1.41 T.44 1,20 1.46 1.46 1.50 - 1.50 1.46 1.22 1.u48 1.52 1.u6 1.4y
Ap 0,24 0,24 0.26° 0.26 0.24 0,24 0.2y 0.24 0.24 0.24 0.24 0.24 1.82.  0.24 0.26 0.24 - 0.2u
Py 0,04 0,04 0.09 0.06 0.04 0.06 G, 04 0.02 0.04 0.06 0.07 0.13 0.21 0.04 0.09 0.06 0.07
a. Total iron as Fep03
b. . Figure given is LOI. .- : )
c. Data for norms recalculated volatlle free with the Fe 3/FeO ratio set to 0.20. The data also includes NiO Cr203 and S.

- Not det«rmined.

1z -




Table 2-2. Trace Element data and Interelement Ratios for the Pillow Samples

SC-2 SD-82 SD-83 SD-84 SD-85 sc-8 sc-3 _ sc-13 . 8C-5 . sc-11

ﬂargin Core Core Core Core Core Margin Core Margin Inter. Core Core Ocelli ‘Margin Core Margin Core

S , 149 189 3 469 269 203 300 191" 144 - 182 337 348 673 1070 166 523 264 357

Nb o 2.4 3.6 - 3.1 3.7 3.1 2.2 3.2 3.3 3.7 3.4 3.0 2.7 2.4 3.5 3.6 3.3 3.4
2r 60 62 62 61 61 - 63 65 64 55 66 65 84 52 - 66 66 65 64 -
Y - 18,57 18.2 17.3 17.6 17.4 17.1 17.8 18.3 17.6 17.9 18.2 16.8 16.0 .18.5 18.8 18.0 18.1
Sr . 265 232 156 203 . 220 175 203 211 149 141  158. 111 - 130 159 137 149 129
. Rb8 9.4 7.9 <2 <2 5.0 5.2 4.0 13.6 5.1 4.5 7.0 8.0 2.5 7.5 6.9 1.7 1.9
RbD - 7.8 1.39° - 4,87 - 4,18 13.63 5.24 - 6.40 - - 7.15 6.86 1.35 1.75
Zn . : 102 92 139 384 81 77 108 127 89 - 80 102 90 98 - 89 82 116 77
Cu 57 172 217 559 115 149 160 135 88 121 199 145 157 loo. . 170 162 - 126
Ni . 209 220 155 184 179 197 194 196 178 190 201 204 214 174 160 178 167
Co 61 62 57 57 57 59 59 60 59 . 60 59 61 - 58 60 61 56 59
Cr 622 662 567 618 635 663 695 653 633 646 643 - 652 661 = 613 582 623 . 639
\Y o192 192 191 193 132 196 201 193 204 © 195 195 196 172 199 204 192 196
‘Ba | . 113 106 21 32 48 59 44 58 31 . 24 29 33 17 61 40 - 19 14
Ga 4.1 11.5 12.0 12.2 12.8. 11.9  11.0 11.2 10.2 11.4 11.3 10.8 11.4 11.7 12.8. 9.6 11.0
Sc 26.3 26.8 28.0 27.5  26.8 .27.4 29.6 28.7 28,5 28.3 29.1 27.8 26.6 28.8 28.4 28.5 28.6
Feg03/Fe0  0.32 0.27 0.26. 0.29 0.29 0.23 0.16 0.17 0.17 0.16 0.19 0.19 - 0.19 0.18 0.19 0.21
Ca0/A1,04 .22 0.95 0.93 1.10 1.06 0.93 *. 0.95 0.97 1.03 0.87 0.83 0.8 0.80. 0.83 0.87 0.8 0.95
si/al 4.2 4.2 4.2 4,2 4.3 4.2 4.1 4,1 4.4 4.1 3.9 4.3 4.8 4.0 4.0 4.0 4,1
8i/Ti 54 55 54 54 56 55 53 - 54 54 53 53 55 75 54 52 55 56
Al/Ti 13 13 13 13 13 13 13 13 i2 13 14 13 15 13 13 14 14
Mg/Ti 14 14 12 13 14 13 H 13 . 12 Y 12 12 10 12 11 12 11
Ca/Ti ‘ 2117 16 19 19 16 17 17 17 15 15 15 17 - 15 15 ° 16 17
Zr/Y 3.2 3.4 3.6 3.5 3.5 3.7 3.7 3.5 3.7 3.7 3.6 3.8 3.3 . 3.6 3.5 3.6 3.5
Ti/Zx . .1 71 73 72 S U 5 71 71 70 1 - 71 71 73 70 . 72 70 71
Zr/Sc 3 2.3 2.3 2.2 2.2 2.3 2.3 2.2 2.2 2.3 2.3 2.2 2.3 20 2,3 .2.3 2.3 2.2
Ga/Alx10 2.6 - 2.0 2.0 2.2 . 2.3 2.1 1.9 1.9 1.8 1.9 1.8 1.8 2.0 1.9 2.1 1.6 1.8
K/Rb" 366 388  >403  >502 397 402 434 305 353 402 288 283 478 325 337 571 502
K/Ba . 30 29 38 31 - 41 35 39 71 58 75 70 69 70. 40 . 58 51 71
Rb/Sr¢ 0.035 0.034 <0.013 <0.010 0.023 0.030 0.020 0.064 C.034 - 0.032 0.044 0.072 0.019 0.048 0.050 0.011 0.015

a. Analysis by X-Ray Fluorescence.
b. Analysis by Isotope Dilution (Allsopp, 1978. pers. com.)

¢. Ratios calculated using the XRF Rb data.
~ Not determined.

_Cz.'..
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TABLE 2-3, Major and Trace Element data for the Leached Pillow Sanples.

510,

Ti0,

1703

Fe,038
MnO

' Mgo
CaO
Ra o0 E
K70

- P,05
Lo1b
Ho0~

Total -,

Trace element data'(épm)

Nb
o Zr
-
" Sr
Rb
AZn
Cu
Ni
Co
er
V.
_ Ba
- Ga
Sc

SC-2

Margin Core -
50.79 53.03
0.708 0741
10.12 10.72
12.55 10.91
0.199 .165
9.97 9.35
12,46 10.15
1.29 2.57
7'0.435 0.393
 0.048 0.045
1.77 1.62
0.00 - 0.00
. 100.34 99.69
<2.0 2.3
61 63
18.3 18.8
o262 230
8.9 7.5
Y 67
14.0 11.3
26.3 27.8

a. Total iron as Fe,03. )

b. ILOI = loss on ignition at 1000 C.
’

Not determined.

. S¢_5

28.9

Margin - Core
" 52,82 53.70
0.754 0.790
11,17 11.49
11.64 11.68
0.177 0.167
g.82 6.68
9. 44 9.96
2,76 2.61
0.220 0.245
C.032 0.031
1.27 1.11
L 0.11 0.12
99.21 100.58
3.2 2.8
67 66
17.7 18.0
162 137
4.3 4.9
7% 76
61 1100
156 . 148
- 57 58
609 595
194 208
43 36
10.7 11.6
28.6
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- Table 2-4, Estimates of the Analytical Error (AE)
average pillow composition and the spread
in the data from all the pillow samples.

(wt. %) R 4o ‘Average _(40/Ave).100 ‘RS
si0, - 1.0 53.3 . 1.9 - 4.8
TiO, | 0.04 0.77 L s 3.9

 Al305 0.5 11.38 ' 4.4 5.1

" Fe303 C 0.5 - 1.97 B 22.8 48.7
FeO - - 0.1 9.10 1a 17.1
MnO 0.015 0.18 : 8.3 ’ 24.5
Mg0 ' 0.5 9.45 5.3 15.6
ca0 - 0.2 10.82 1.9 28.8
Nag0 0.1 248 - 4.0 G
K20 - 0.02 - 0.25 R X T 156.1
P05 0.012 0.10 119 1.9
H20 0.12 - - ..
Co, 0.28 - - -

" (ppm) _

s . 8.0 304, 1 2.6 171.5

M 12 3.3 365 40
. 2.8 5. ‘ 43 2.8

Y 2.4 18.3 S 13 -~ -2.0
se . 3.6 179. R 2.0 ~ 81.5
R 1.0 _ 64 156 17447
zn 2.0 117, o 1.7 - 268.3
Cu . 2.8 172. 1.6 . 292.9

CNi 4.0 191. EEE 2.1 : 33,9
co . 48 el B X 4.5

Cr . ' 8.0 648, 1.2 - 17.0
v 5.2 - 200. : 2.6 3.9
Ba ' 2.0 47. 4.3 . 214,5
Ga 0.4 11.9 3.4 36.9

'S¢ 10 8.7 3.5 7.5
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TABIE 2-5, Ccmparison of the SC-2 margin elements

with those

of the average "fresher" pillows

S8C-2 margin composition
from Teblesl and 2

SC-2 margin recalculated
volatile free and tc 100%

Above recalculated after
. removel of 5.7 wt.% CaOt+Fe,0;
in the ratio Fe,03 _ 0.27

Cal
Average "fresher" pillow

composition recalculated
volatile free and to 100%

| 81052

49.50

 50.95

54.04

53.84

. Ti0,% Zr ppm
0.711 .60
0.732 62
0.776 66

0.780 66



.= not determined
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 Table 3-1. ~ Olivine composiﬁions in sample HSS.—SBS
Grain 1 - Grain 2 » Grain 3

. Core Margi Core Margin Core Margin

810, 30.62  39.28 - 39.91  38.50 40.56  40.57

Fe0 7.84 8.69 8.72 . 9.37 . 8.53 8.78
~ MnO ~ 0.16 - - - - =

Mg0 50.27  50.06 49.79  49.22 ©50.21  49.78

Ca0 0.25 0.26 0.25  0.29 . 0.27 0.29

Cr,03 0.17 0.18 0.19 0.20 0.18 0.18
‘Nio 0.46 0.45 0.44 C.44 0.45  0.43

Total 98.77  98.92 99.30  98.42 100.20 100.03

Mole % 92.0 91.1 91.1 90.4 . 91.3 1.0

Fosterite . ’



 Table 3-2,

Major element and Normative mineral data for the

saﬁples from Stuart's flow and the basal contact

-7 -

sample IHSS-530.

The major element datea has been

N

8i0,
T10,
1,0,
Fe203
Te0®
¥nO
MgO
Cal
Na20
K,0
P,0,
S
Cr203
Nio

Total

co,

L.0.I1.

HSS-532 HSS-533 HSS-534 HSS-535 HSS-536 Witd. Ave.

Yorms {volatile

or
Pl
m
Hy
o1
Mt
cm .
n
-
o

0.07

a. Fe analysed as total Fe; Fe,0; and FeO calculated on the basis that
. Fe0/Fe,03 = 0.20. '

HSS-531 HSS-530
41.717 41.72 47.98 47.38 47.38 46.74 47.50 47.06
0.38 0.38 0.40 1 0.35 0.35 0.30 0.36 0.36
4.26 4.25 4.32 3.81 . 3.80 3.29 3.94 3.96
1.95 1.88 1.99 1.7, 1.76 1.8/ 1.87 '1.99
2.7% 9.42 9.95 8.70 . 8.78 9.21 9.33 9.93
0.19 0.19 0.19 = 0.19 0.19 0.18 0.19 0.19
27.62 28.14 25.65 30.87 30.78 31.68 26.93 28.71
7.29 7.21 8.72 6.2,  6.26 6.06 7.1 7.01
0.19 0.20 0.21 0.10 . 0.08 0.07 0.14 0.12

0.02 0.02 0.03 0.03 0.03 0.01 0.03 0.02
0.02 0.02 0.02 0.02 0