
Geological and geophysical evidence suggests that remnants of large basichltramafic layered 
complexes are present in several parts of the Western Gneiss Terrain. Various lines of evidence 
indicate that these rocks are some of the oldest preserved within the Western Gneiss Terrain. In 
spite of this, many are relatively undeformed and show only greenschist-facies assemblages. The 
rocks appear to be derived from a magma which had tholeiitic affinities; and they are considered to 
have potential for mineral deposits of the types normally associated with large tholeiitic layered 
intrusions. This includes potential for copper-nickel, chromite, titaniferous vanadiferous magnetite 
and platinum-group metals mineralization. 

In the course of studies directed towards a fu- 
ture bulletin on the potential for platinum 
mineralization within Western Australia, occur- 
rences of basic" and ultramafic rocks and various 
mineral prospects in the Western Gneiss Terrain 
have been examined. These studies suggest that 
some, at least, of these occurrences are remnants 
of-formerly more extensive-large layered in- 
trusions. These intrusions appear to be some of the 
oldest rocks preserved in the Western Gneiss Ter- 
rain. The individual remnant bodies appear to be 
much more extensive than has previously been 
recognized. 

REGIONAL S ~ T T I ~ G  
The Western Gneiss Terrain (Gee, 1979) is that 

older, western part of the Yilgarn Block which has 
undergone polyphase medium- to high-grade 
metamorphism. This contrasts with generally 
lower grade metamorphism in the granitoid- 
greenstone terrain which forms most of the block. 

Voluminous granitoids with whole-rock Rb-Sr 
ages of 2.6 to 2.7 Ga intrude both the granitoid- 
greenstone and gneiss terrains. In the case of the 
Western Gneiss Terrain, these granitoids intrude 
rocks of (dominantly) sedimentary and igneous 
composition which have reached metamorphic 
grades of amphibolite to granulite facies (Wilde, 
1974). 

' The term 'basic' rather than 'mafic' is used in this paper, as 
anorthosites form a significant component of the sequences which are 
discussed. 

The gneisses have been derived from rocks 
which span a period of geological history of close 
to 1 000 million years. In the north, protoliths of 

ount Narryer have given Sm-Nd 
ages of 3.43 Ga and 3.51 Ga (de Laeter and others, 
1981); in the central part of the Western Gneiss 
Terrain, the protoliths of the granofelsic 
paragneisses of the Chittering Metamorphic Belt 
have given Sm-Nd ages of 2.74 Ga and 2.89 Ga 
(Fletcher, and others, 1985). The absolute age 
range will probably be shown to be even greater 
than this, as ion probe U-Pb dating of zircon 
grains from quartzites at Mount Nanyer has given 
clusters of ages around 3.75 Ga, 3.65 Ga, 3.4 Ga 
and 3.3 Ga (de laeter and others, 1985) and 
zircon ages of 4.1 Ga and 4.2 Ca have been 
obtained from orthoquartzites (Froude and others, 
1983). This suggests that older protoliths may yet 
be found. 

Several metamorphic belts, composed 
dominantly of schist and paragneiss of largely 
sedimentary origin, have been described within 
the Western Gneiss Terrain. The main belts are 
the Narryer (Williams and others, 1980), 
Jimperding and Chittering (Wilde, 1974), and 
Balingup (Wilde and Low, 1978) 
Belts (Fig. 1). 

ETAMORP~IC BELTS 

rryer, Jimperding, and 
Its, the dominant r 

qua~z-feldspar-biotite gneiss. While some of these 
gneisses may be orthogneiss derived from grani- 
toid rocks, or pre-existing migmatites, the ma- 
jority, from field evidence, appear to be derived 
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from quartzo-feldspathic sediments. The that these mature sediments originated from 
paragneisses are associated with quartz-magnetite- stable-shelf sedimentation. 
amphibole rocks (metamorphosed banded iron- In the Chittering Metamorphic Belt, on the 
formation) and with orthoquartzites with well other hand, a major rock type is quartz-feldspar- 
preserved cross-bedding. Gee (1 979) suggested cordierite-biotite-garnet granofels. This is con- 
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Figure 1. A simplified geological map of the Western Gneiss Terrain, showing the location of the main metamor- 
phic belts, mineral occurrences of a possible layered-basic origin, and areas discussed in detail in this 
paper. 
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sidered to be metagreywacke and to indicate a the belts. d i e s  of ultramafic rocks of XU-ious 
greywacke-flysch type of sedimentation, less ma- types have been identified in eac ofthe metamor- 
ture than in the other belts. Gneiss developed from phic belts 
this second facies also seems to be present, Chittering 
together with the shelf facies, in the 
Metamorphic Belt. Extensive remnan 
probable fifth metamorphic belt, of mainly 
Jimperding type, are present in the eastern part of 
the Western Gneiss Terrain on the Dumbleyung, 
Corrigin, and Kellerberin 1:250 000 sheets. This 
belt has not been formally named. 

A number of mineral occurrences, of a type nor- 
mally associated with layere 
rocks, have been reported from 
Gneiss Terrain. T 
rences, taken from the map “ 
Western Australia 198 1” toge 
information from 

Amphibolites and/or mafic granulites, as small 
intrusive bodies, have been reported from all of 

shown on Figure 1, which also shows the locations 
of two areas examined in more detail below. 
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fro Figure 2. Generalized geology of the southern part of the Ba~ingup 
(1979,1981) and Fletcher and others (1983). 
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this case, are not cle 
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of a line between Yornup and Nannup, 

tered areas of Tertiary sed imenta~  rock. 
is structurally 
r of periods of 

deformation and has been metamorphosed to am- 
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facies metamo~hism). There is some suggestion 
of a regional doming aroun 
rnigmatite to the east of Nan 
Lineament correspo 
lithological and str 
the lineament these are general1 
south, easterly an nort~easterly trend 
nant. The Pem 
southern limit of 
sensu stricto, as south of the 
appears to comprise orthogne 
(Fletcher and others, 1983). 

closely with a c 
a1 trends: to the 

A number of mineral 
associated with the 
Balingup ~ e t a m o ~ h i c  

1 16’3040”E) in the 
ment and Research 

ite (and schistos 

pyrite, pyrrhotite, 
cubanite, bravoite, 

small and nickel assays 
Planet also tested lateritic 

1 16’08’ 15”E). The best intersection, 
only 0.83% nickel over 8.8 metr 
1984). 

1979). 

Simpson (1914) repo 
submitted a sample of 
“24 miles (39 km) SOU 

hand branch of the 
era1 area of the present Vasse 
sample, which was c 
and monazite, carried 
of platinum and assay 
platinum, 1681 g/t ( 
1061 g/t (34.65 oz 
ultramafic rocks were not known from 
Donnelly River Drainage basin. S 
(1912) noted that th 
platinum-bearing bea 
ing mined on the northern coast of New South 
Wales. 
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Figure5. A chromitite layer from near Bridgetown. The 
chromite grains show a well-developed “chain- 
link” texture. (Sample 78128. Field of view 
2.5mm. Plane-polarized light). 
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2.84 i- 0.20 Ga (D. A. Nieuwland. pers. comm., 
1977; Fletcher and others, 1983). Cuttings taken 
from holes drilled by .C. near Yornup 
(G.S.W.A. sample 78 1 show retrograde 

ist-facies metamorphism of tremolite- 
olivine rocks previously at mid-am 
(Ahmat, 1983b). This demonst 

ies at Least, pre-date the 

Nevertheless, many of the ultramafic bodies 
examined are relatively un~eformed and show 
well-preserved primary igneous textures which 
suggest that they have never been above 
greenschist facies. It ap 
tral parts of these relat ly thick, competent, and 
anhydrous bodies, which are composed of high- 
temperature minerals, have been shielded from 
many of the thermal and dynamic 
amphibolite-facies metamo~hism. 
dence of this shielding effect was noted in the 

ridgetown area, a number of the 
mmed” by foliated talc-chlorite- 

serpentinite rocks. In the 
anthophyl~ite-talc schist appears to be a more de- 
formed equivalent of nearby ultramafic rocks 

A number of the undeformed rocks sampled 
near Bridgetown show relic cumulate textures of 
elongate olivine grains-now replaced by chlorite 
and serpentine-outlined by chromite (Fig. 4). 
The chromitite horizons show well-developed 
“chain-link” textures indicative of primary ig- 
neous layering (Fig. 5). 

Analyses of a number of chromitites and the 
host metadunites are presented in Table 1. 

LYSES OF CHROMITITES AND AN 
IC ROCK FROM NELSON LOCATION 
F BRIDGETOWN) 

Sample 78125 78127 78129 78131 

Percentage 
Fe(tota1) 3 1.6 27.6 30.8 14.2 
Cr203 22.0 33.6 26.8 6.58 
FeO 19.5 20.5 19.2 9.34 
SiOz 11.6 6.83 9.03 31.6 

5.24 8.24 6.17 3.29 
MgO 11.4 8.72 9.13 28.5 

Parts per million 
c u  44 28 44 39 
Ni 2000 1400 1800 2000 
Pt <[0.04] <[0.04] 110.041 <[0.04] 
Pd <[0.005] <[0.005] <[0.005] <[0.005] 

Analyses for platinum-group metals by Kalgoorlie Metallurgi- 
cal Laboratory using a specially developed fire-assay method. 
Other analyses by the Government Chemical Laboratories. 

78125, 78127, 78219, are channel samples ofchrornitite. 78131 
is a serpentinized metadunite. 
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Figure 6. Composition of chromitites from Bridgetown 
compared with the compositional fields of 
chromite from layered-intrusive complexes, al- 
pine-type ultramafic bodies and deep-ocean 
serpentinites. 
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Figure 7. Bridgetown rocks plotted on chemical-variation 
diagrams for A1203 versus FeO*/(FeO* + MgO) 
constructed after Naldrett and Cabri (1976) and 
Naldrett and Goodwin (1977). FeO* = Total Fe as 
FeO. 
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Figure 8. Chromitite from near Bridgetown showing 
An examination of the Cr/(Cr+Al) versus ferritchromit alteration of chromite grains: alter- 

ation of the rims of grains to magnetite. (Sample 
78128. Field of view 625 microns. Reflected 
light). 

Mg/(Mg+Fe) ratios of these chromites (Fig. 6) 
supports an origin in a layered intrusion. A plot of 
the A1,07 versus FeO/(FeO+MgO) ratio (Fig. 7) 
suggests that the magma had a tholeiitic rather 
than a komatiitic affinity. However, these data 
have to be treated with some caution as 
ferritchromit alteration-the replacement of the 
rims of the chromite grains by magnetite, (Fig. 
8)-suggests that during metamorphism, under 
high p 0 2  conditions, there has been some mi- 
gration of chromium and magnesium from the 
chromite into chromium-bearing magnesian 
chlorites which replace the former olivine grains. 

Potential for mineralization 
The combination of the evidence suggests that 

the “Donnelly River Complex” is a series of rem- 
nants of one, or more, layered tholeiitic intrusions. 
The recognition of chromitite horizons in the area 
east of Bridgetown, together with the extensive 
presence of detrital chromite in the drainage 
samples, suggest a considerable potential for 
minable deposits of chromite. The economically 
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metals. This 

lizat~on cannot 
elements were 

programme for chromite carried out by the Shell 
Company of Australia Ltd - Metals Division, in 
the area of the Yornup nickel prospect, were all 
less than the detection limit of the method used: 
t0.005 ppm Pd, t0.05 ppm t (Richards, 198 1). 

The Archaean geology of the Perth sheet (Figure 
dominated by paired metamorphic belts, 

are composed mainly by gneisses of 
metased~menta~ origin. 

t of the rocks of the Jimperding 
elt appear to be derived from qu 

sediments formed under stable-shelf sedi- 
on. In the northern part especially, gener- 
-lying m e t a s e d i ~ e n t a ~  sequences make 

appear (super~cially) structurally rela- 
tively simple. These at-lying sequences may be 
the preserved remna of large, early-generation 
recumbent folds formed by orizontal-folding tec- 
tonics (Gee, 1979). 
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grains are marked by chromite and a number of 
secondary veinlets of titaniferous, vanadiferous 
magnetite are present. Here again, a greenschist- 
facies assemblage is present in rocks which 
probably pre-date the amphibolite-facies gneisses 
and provides further evidence of the resistance of 
thick, layered-intrusive bodies to many of the 
more severe effects of metamorphism. In this case, 
"wavy-textured" serpentinization is the only evi- 
dence of any significant dynamic effect of meta- 
morphism. 

Further north, in the Julimar Creek exposures, 
primary igneous textures of the type associated 
with layered-mafic intrusions are preserved. One 
sample shows serpentinized grains (after cumulate 
olivine) surrounded by a mixture of tremolite and 
chlorite which has replaced poikilitic 
orthopyroxene (Figure 11). 

East of the Bindoon Army Training Area 
(centred on 3 l"20'S. 1 16"2 L'E), Hamersley Explo- 
ration Limited and Alcoa of Australia Limited car- 
ried out a drilling programme to test one of the 
north-trending magnetic anomalies. Existing re- 
gional mapping suggests that this area consists of 
laterite and scattered outcrops of deeply weath- 
ered (gneissic) syntectonic granitoid. The explo- 
ration programme of six percussion-drilled and 
three diamond-cored holes showed that the mag- 
netic anomaly is underlain by an unexposed basic 
complex, consisting of leucogabbro, magnetite- 
gabbro, and anorthosite. A number of thin 
pyroxenitic layers are also present within the 
gabbro sequence, which has been intruded by (late 
stage?) granophyric differentiates and younger dol- 
erite dyke rocks. The basic body appears to have 
been intruded into an older sequence of 

ents and (possible) acid volcanics 
, 1979). The whole sequence appears to 

now form a roof pendant to the older gneissic 
granite; a typical section is shown in Figure 12. 

The drilling showed that vanadiferous, titanifer- 
ous magnetite-bearing layers (up to 25 metres 
thick) were present in lenses with strike lengths of 
at least 1.1 km. It appears, however, that the 
lateritic enrichment, which is a feature of the 
Coates mineralization is largely absent. The joint 
venturers estimated that the tonnage potential was 
90 000 tonnes per vertical metre, at a grade of 
0.3% V20,  or 20 000 tonnes per vertical metre at 
0.45% V205. An interesting feature is the presence 
of up to 10% apatite in some of the leucogabbros. 
This and the granophyric rocks suggest that the 
sequence includes the more alkaline upper part of 
a thick layered-intrusive body. 

It is anticipated that this, and a number of other 
layered-basic bodies from the estern Gneiss Ter- 
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Figure 12. A typical drill-hole section, “Army Reserve” prospect, D.D.H.I., showing analysis for V209 

rain, will shortly be dated using the Sm-Nd 
method. To this end, a number of specimens of 
drill core have been examined in thin section. The 
samples examined include a metamorphosed 
leucogabbro with cumulus and intercumulus tex- 
tures, in which actinolite replaces clinopyroxene; 
the plagioclase (of andesine composition) is partly 
saussuritized and, in places, replaced by grossular 
garnet (Figure 13). Ahmat (1984) regards the 
presence of the garnet as indicating calcic meta- 
somatism. The intercumulus oxide mineralization 
in this sample (Figure 14) includes both 
titanomagnetite (with ilmenite exsolution 
lamellae) and primary ilmenite. Minor amounts of 
pyrite and chalcopyrite are present in some 
samples. 

Another north-trending magnetic anomaly, the 
New Norcia Prospect (3 1”05’50”S, 1 16’1 5’50”E), 
has been examined in some detail by Otter Explo- 
ration N.L.-for a time in joint venture partner- 
ship with Shell Minerals Exploration (Australia) 

Pty Ltd. Their exploration programme, which in- 
cluded intensive rotary air-blast drilling, per- 
cussion drilling and eleven diamond-cored holes, 
has shown the presence of a layered sequence of 
basic and ultramafic rocks. These contain exten- 
sive zones of disseminated sulphides with rare thin 
massive zones. The higher grade intersections, as- 
saying 1.5% nickel with similar values of copper, 
are quite narrow: 0.2 to 0.4 m (Marston, 1984). 

A typical drill section is shown in Figure 15. 
Although the structural relationships from hole to 
hole are not clear, it appears that there is major 
phase layering involving metaperidotite (now ser- 
pentine-tremolite-chlorite rock), metapyroxenite 
(now largely tremolite-chlorite rock), and various 
metamorphosed melagabbros and leucogabbros. 
These rocks appear to be rich in tremolite rather 
than actinolite, indicating a probable original 
noritic composition. The distribution of copper 
and nickel may indicate the presence of some 
cyclicity in the layering (Figure 15). 
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0 . 5  mm 

Figure 13. Meta-leucogabbro, D.D.H.1. “Army Reserve” 
prospect. Clinopyroxene has been replaced by 
blue-green actinolite and some minor chlorite. 
Plagioclase has been partly saussuritized and is 
partly replaced by grossular garnet. The 
intercumulus opaques are mainly titaniferous 
magnetite and ilmenite. (Sample 78157. Field of 
view 2.5 mm. Plane-polarized light). 
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Figure 14. Oxide mineralization, D.D.H.l. “Army Reserve” 
prospect. Titanomagnetite shows well-developed 
exsolution lamellae of ilmenite. Coarse primary 
ilmenite is also present. (Sample 78157. Field of 
view 625 microns. Reflected light). 

TABLE 2. “JULIMAR COMPLEX”: ANALYSES 

C U  Ni CrZ03 Pt Pd Fe(a) T i 4  V205 Description 
( P P ~ )  ( P P ~  (ppm) ( P P ~  ( P P ~ )  (%I (%) (%) 

G.s. w.A Locality Sample 

78 125 New Norcia prosp. ? Gossanous 1830 

78 153 

78 154 

78 155 
80781 
80782 
80783 
80784 
80785 

80787 

80788 
80789 

78 158 

78 159 

78161 

78 162 

78163 

78 179 
78180 

New Norcia PDH 

New Norcia PDH 

New Norcia PDH 
DNN7-332 m 
DNN7-309 m 
DNN7-292 m 
DNN7-249 m 
DNN7-225 m 

DNN7-162 m 

DNN7-152 m 
DNN7-130 m 

Army Reserve 
PDH 
Army Reserve 
PDH 
Army Reserve 
PDH 
Army Reserve 
PDH 
Army Reserve 
PDH 
Coates Gabbro 
Coates Gabbro 

ultramafic 
Gossanous 
serpentinite 
Tremolitic 
metagabbro 
Tremolite rock 
?Metapyroxenite 
Meta-leucogabbro 
Meta-melagabbro 
Metapyroxenite 
Metaperidotite 
cumulate 
(Cumulate) 
metapyroxenite 
Metapyroxenite 
Metapyroxenite 
(C.G.) 
Anorthosite 

Magnetite in 
leucogabbro 
Magnetite in 
ieucogabbro 
Magnetite in 
leucogabbro 
Leucogabbrolmag 
gossanous? 
Serpentinite 
Serpentinized 
dunite 

3960 

260 

940 
1310 
2600 
1650 
4520 
1450 

4200 

6980 
7680 

160 

190 

190 

190 

300 

30 
40 

2810 

2850 

120 

390 
470 
980 
540 

2910 
2560 

3720 

4420 
2610 

40 

40 

50 

70 

120 

2390 
2390 

9000 

3030 

130 

2900 
150 
230 
100 
740 

1360 

1820 

850 
870 

25 

70 

60 

60 

80 

1950 
8380 

0.06 

0.01 

<0.04 

0.04 
~ 0 . 0 4  
10.04 
<0.04 

0.06 
0.11 

0.08 

0.06 
0.63 

<0.04 

t0.04 

<0.04 

<0.04 

<0.04 

10.04 
<0.04 

0.24 

0.58 

0.01 

<0.006 
0.0 1 
0.01 
0.01 
0.02 
0.37 

0.28 

0.20 
1 .oo 

0.02 18.0 1.31 0.078 

<0.006 31.4 8.33 0.36 

<0.006 30.3 8.89 0.30 

<0.006 29.8 8.61 0.37 

<0.006 37.3 2.68 0.37 

0.01 8.44 <0.01 0.37 
<0.006 8.10 0.075 0.048 

(a) Total iron 
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Figure 15. A typical drill section, New Norcia nickel prospect: D.D.H.7. Also showing analyses for copper and nickel. 
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Although this intrusion has been 
metamorphosed to amphibolite facies, many 
recognizable igneous textures are preserved in the 
samples examined. Figure 16, for example, shows 
coarse-grained metamorphosed norite. In this, a 
first-generation growth of tremolite replaces 

0 . 5  mm 

GSWA21619 

Figure 16. Metanorite from D.D.H.7. New Norcia nickel pros- 
pect. Plagioclase, of labradorite composition, 
has been extensively saussuritized. A “first-gen- 
eration” growth of tremolite has replaced cumu- 
late orthopyroxene, however, primary textures 
are partly obscured by a “second-generation’’ 
growth of nematoblastic metamorphic tremolite. 
(Sample 80733. Field of view 2.5 mm. Crossed 
polars). 

Figure 17, 

2 0  p m  
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Platinum-bearing sulphide mineralization, 
D.D.H.7. New Norcia nickel prospect. The small (4 
micron diameter) bright grain on the margin of 
intercumlus textured chalcopyrite is a .probable 
platinum-group mineral. (Sample 80789. Field of 
view 100 microns. Reflected light, oil immersion). 

recognizable cumulate textures (after ortho- 
pyroxene), and a second-generation growth of 
granoblastic tremolite partly obscures these tex- 
tures. Labradorite, although highly saussuritized, 
is still partly preserved. The sulphides (mainly pyr- 
rhotite, subordinate chalcopyrite and pentlandite) 
show remnant intercumulus textures. There is 
minor remobilization of sulphides into fine hair- 
like cracks. Under high magnification (x 1 250) 
rare, small, (4pm) very bright grains of sulphide 
within chalcopyrite were observed (Figure 17). 
These grains are considered to contain platinum- 
group minerals. This is borne out by the assays 
included in Table 2. 

The evidence from the four areas discussed 
suggests that many of the north-trending magnetic 
anomalies in the western part of Figure 9 may be 
related to one, or several, layered basic/ultramafic 
intrusions. These are here informally named the 
“Julimar Complex”. 

Potential for mineralization 
Work completed to date clearly demonstrates 

the potential of the “Julimar Complex” for 
vanadiferous, titaniferous magnetite and for nickel 
sulphides. The presence of chromite in some of 
the ultramafic samples indicates that chromitites 
may be developed in the sequence, while the apa- 
tite in the leucogabbros suggests some potential for 
phosphate deposits in the laterite profile and in 
residual deposits derived from these. The most 
interesting possibility, is for the development of 
economic deposits of platinum-group metals. The 
assays for platinum and palladium, from the New 
Norcia prospect (Table 2), are not in themselves 
economic. The presence of anomalous values over 
such a thick interval (at least 100 m), however, 
does indicate that the intrusion is derived from a 
magma which was highly anomalous in platinum- 
group metals. In the case of the New Norcia pros- 
pect, the widespread disseminated sulphides, 
which are present, result in platinum being 
disseminated through the intrusion. (This is per- 
haps a result of extensive sulphuration caused by 
contamination from the metasediment sequence 
which has been intruded.) If, however, some of the 
other bodies in the complex were derived from a 
similar magma, but have only a thin, concentrated 
zone of sulphide mineralization, such 
mineralization may contain economic grades of 
platinum-group metals. 

Plots of Pt/(Pt+Pd) and Cu/(Cu+Ni) ratios of 
the New Norcia mineralization suggest that the 
parent magma had tholeiitic affinities and showed 
some similarities to flood-basalt related intrusions 
of the Norilsk type (Fig. 18). If the “Julimar 
Complex” intrusions formed in a similar tectonic 
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setting to Norilsk (fundamental rifting close to the 
margins of a stable craton with magma derived 
from the immediately underlying mantle), this 
provides evidence of major fracturing in this very 
ancient Archaean crustal area. 

Platinum and palladium analyses from the New 
Norcia prospect, recalculated to the value in 100% 
sulphides, and normalized with respect to t 
average abundance in chondritic meteorites 
(McBryde, 1972), are shown in Figure 18. Simi- 
larly normalized values are shown for t 
Merensky Reef and Norilsk deposits together with 
fields of values for the Sudbury nickel deposits and 
komatiitic nickel deposits, after Naldrett and 
others (1 979). Values for certain ophiolitic 
chromitites, after Page and others (1 982), are also 
plotted. 

The four samples from New Norcia show a 
marked enrichment in platinum and pa i lad iu~,  
relative to chondrite-and hence presumed 
mantle values-which is typical of deposits from 
layered intrusions. This is in marked contrast to 
komatiite-derived samples which normally show 
values close to chondrite values, and to samples 
from ophiolitic sequences which are characterized 
by a very strong depletion relative to chondrite 
values. 

Sample 80789, which is the stratigraphically 
lowest sample from the New Norcia prospect and 
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several places. 
These features, co 

from several locali 
are derived from la 
which included peridotite, lher 
gabbro, anorthositic gabbro, a 
( ~ i l l i a m s  and others, 1980). Th 
early layered-basic complexes have been termed 
“Manfred Complex” by 
prep). 

This suggests that the magma conta~ned a low con- 
centrat~on of platinum-grou 
layered intrusives of the 
have limited potential for 
mineralization. 

MDC 838 
MDC 1012 
MDC 1171 
MDC 2379 
MDC 2454 
MDC 2607 
MDC 3712 
MDC 4443 

30.5 
47.8 
29.3 
33.8 
41.8 
33.8 
46.3 
29.0 

12.1 82 
10.2 43 
9.76 91 

13.2 57 
8.28 280 

18.1 41 
9.14 147 

16.5 26 

850 to.005 t0.04 
1000 to.005 <0.04 
1400 
1300 to.005 t0.04 
730 (a)<0.01 (a)<0.1 

1000 (a)<0.01 (a)t0.1 
680 (a)<0.01 (a)tO.l 
940 <0.005 t0.04 

- - 

(a) Limits of detection reduced because of small sample size. 

The metamorphosed basic bodies appear to 
pre-date orthogneisses in the ount Narryer area 
which have given Sm-Nd model ages of 3.5 1 Ga 
(de Laeter and others, 198 1). 

A number of mineral occurrenc 
layered-basic intrusive bodies have 
by mining companies. Near Iniagi 
(26’1 1’53”S, 116”12’33”E), a chromite pro 
has been explored by Electrolytic Zi 
Australasia Limited and by 
poration. Drilling by W 
chromitite lenses are associated with the 
ultramafic layers on the western side of the body 
and that iron-rich chromite layers are present in a 
metanorite higher in the se 

of layered basic-ul 
vera1 other parts of 

mafic intrusion. 
rhythmic layering 
harzburgite-lherzo 

st Bendering, near 
e has been record 

member of this bod 

of metagabbro ro 
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ation was ac- 

~ e m n a n t s  of layered basic intrusions seem to be 
more common within the Western Gneiss Terrain 
than have previously been recognized. These 
rocks, once thought to be late-stage intrusions, are 
now considered to be amongst the oldest rocks of 
the Western Gneiss Terrain. Their thickness and 
composition have been responsible for protecting 
them from the more extreme effects of metamor- 
phism; in many of the larger remnants, 
recognizable igneous textures are well preserved. 
The limited geochemical data suggest that the in- 
trusives are derived from a magma of tholeiitic 
affinities, and they are considered to have 
potential for mineralization of the kind normally 
associated with layered intrusions of this type. Ex- 
ploration which has been completed, thus far, has 
clearly demonstrated the potential for 
vanadiferous titaniferous magnetite, for chromite, 
and for nickel sulp ides. Data presented in this 
paper suggest that some of the bodies may also 
have considerable potential for platinum-group 
metal mineralization. 
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