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ABSTRACT

The proposed aeromagnetic survey by the Bursau of
Hineral Resources in 1968 of theWestern Musgrave Bloek
in South Australia covers MAMN and portions of WOODROFFE,
BIRKSGATE and LINDSAY 1:256,000 sheet areas.

Topographic features in the area vary between about
4000 feet amd 1500 feet above sea level. Crystalline
bagement comprises granulites, gneisses, metaquartzites
of the Musgrave=Mann Metamorphics and associated intrusive
granites, mafic and ultramafic large intrusive bedies of
the Giles Complex which are associated with major regional
fault and shear structures trending across the northern
part of the survey area, The margin of the basement in
BIRKSGATE and LINDSAY areas is probably bounded by major
faults or shears., The Officer Basin reaches its maxisum
development immediately south of the survey area. The
basin sediments are Ordovician(?), Cambrian and Adelaid=
ean. Adelaidean sandstones overlap: with major unconformity
the crystalline basement along the southern flank of the
Officer Basin,.

INTRODUCTION

This report was prepared ét the request of the Bureau .of
Mineral Rescurces. Unpublished mapping by R.B. Major, J. Teluk and
G. Krieg of the Geological Survey as well as published maps of the
Survey were used, Aeromagnetic basement contours in the southern
part of the area were obtained from an unpublished repert for Exoil
Pty. Ltd. on O.E.L. 28 by Adastra Hunting Pty. Ltd. The area of
the proposed aecromagnetic survey is shown on Figure 1, It embraces
the whole of MANK and the western twoethirds of the WOODROFFE, northe
west of 25!2555, the northern half of §E§§§§§ZE! 1:250,000 sheet areas.

Generalised geological maps of the sheet areas of the 1:250,000 scale

were prepared to accompany this report.
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PREVIGUS WORK

Pioneer geclogical investigations were made in the
area by Streich (1893) and Basedow {1005},

Thediscovery of extensive nickel minersalisation in the
vicinity of Mt, Davies, Tomkinson Ranges, in 1953 by a Scuth
Australian Mines Department field party, under R.C., Sprigg, led to
the undertaking of a major exploration campaign in the area,
between 1955 and 1958 by South Western Mining Lid., a subsidiary
of International Nickel Company and since 1960 S,A. Mines Dept.
(Thomson & Mirams (1961), (Miller, P.G. 1966&) have investigated the
area, The MANN sheet was mapped in 1960 by the South Australian

Geological Survey {(Mirams, 1964%). MANN and WOODROFFE have besn

published, BIRKSGATE and LINDSAY have been mapped, and mapping is
in progress of EVERARD, Anaeromagnetic survey waécompleted in 1965
'by Adastra Hunting in the Officer Basin from 129° to 134° East, in
the area of 0.E.L.28 for BExoil Pty. Ltd., This survey partly overlaps
the area of the proposed survey. A Bureau of Mineral Resources
aeromagnetic reconnaissanece survey in 1954 covered part of the area
{Quilty and Goodeve, 1958). MHANN sheet area was flown by thke

Bureau of Mineral Resources on north-south lines at five miles
spacing and at 500ft. above ground level in 1960. Part of MANN

and WOODROFFE were also flown at 300ft. level in 1965 {Rowan, 1967).
[re——teees e g

TOPOGRAPHY

The Musgrave, Mann and Tomkinson Ranges form prominent
E=W mountain chains rising te over 4,000 ft., above gea level in an

area of gently sloping plains between 2,000 and 1,500ft. above sea

level, Isolated hills occur in the centre of the plain area, the

highest of these being Mt. Kintore 3,512ft, above sea levels In

the southwestern part of the proposed survey area,the rounded tor=

1ike Birksgate Ranges rise to a maximum of 2,530 ft., at Mt. Sir

Thomas. Drainage consists of ephemeral creeks on the margins of

the ranges,away from the ranges these creeks dissipate amongst

sand dunes or strings of claypans.
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STRATIGRAPHY,

Older Precambrian Muggrave Mann-Metamorphics and Granites

A large part of the crystalline basement is composed of
a complex of metamorphic rocks referred to as the Musgrave-Mann
Metamorphies, This complex comprises layered granulites, gneisses,
meta=guartzites and occasional marbles., Traces of iron formation
have been observed iOmilesz southwest of Mt, Caroline, The granu=-
lites pass gradationally into potassium felspar gneissez and, in
turn, into epparently anatectic granite., The age of the granulite
metamorphism has been provisionally dated at Australian Rational
University at 1370 million years (P. Arriens, personal communica=
tions)s For the purpeses of mapping however, the rocks have beeon
assumed to be a Lower Proterozoic gedimentary sequence which has
undergone metamorphism and associated granite anatexis in the late
Carpentarian.

Extensive suites of granite are developed in the region,
these are of several types, firstly is the high temperature
echarnockitic variety {hypersthene adamellite} which is confined
to the central high grade metamorphic belt and which contain
xenoliths of the metamorphics. Flanking these ané apparently in=
truding the metamorphics in the central part of the raegion are
the lower temperature hornblende granites which are assigned %o

the amphibeolite facies. These granites occur along the Northern

s [+ ]
Territory border north of the Mann Fauli, to about latitude 131 B

They appear to grade into and to be overthrust by granulite facies

rocks from the south and the eaat in this area and farther ecast

where they re-~occcur north of the Woodroffe Thrust. Hormnblende=

piotite granites are associated with granitic gneisses of the

amphibolite facies in the Birksgate Ranges. Foliation trends are

northeasterly in this area. Although. the lower temperature

granitic rocks intrude the high temperature metamorphics farther

north the spatial and zonal distribvution of the two types of granite
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suggests that the granites and the regional metamorphism may have

been penewcontemporanecus,

Giles Complex and basic dvke swarms

The granitic suite wasz apparently followed by a mafic
and ultramafic intrusive suite referred to as the Giles Complex,
This Complex is largely comprised of norites and gabbros with a
smaller propertion of later pyroxenite, peridotite and sther
elivine-rich rocks., In the northwestern part of the survey area
the Giles Complex rocka are flanked by areas of atiorthosite,
which are thought to have some genetic relationship with the Giles
Complex intrusives, The distribution of the Giles Complex racks
in the survey area is believed to be associated with a deep
fracture system of eryastal faults or shears (Thomson, 1966a, Rowan
1967). Mapping and geophysical evidence indicates that a chain of
pipelike or staep trumpet shaped intrusive centres extends across
the northern part of the survey area, Generally the attitudes ef‘
the Gillea Complex masses are steeply oriented, however, there are
alsc some sheet-iike davelopment of Giles Complex intrusives such
as in Michael Hills, Ewarara and Woodroffe Thrust areas,

Generally the Giles Complex are mot markedly magnetic, although
locally intensaly magnetic norite varieties occur on the margins
of some intrusive centres.

Swarms of dominantly doleritic dykes ocecur throughout
the region., The dominant dyke direction is northwesterly though
some east-west and northeast dykes are alsoknown in the area.
Major (1968), noted that the northwest dykes are olivine=bearing,
so olivine has been noticed in the northeasterly or

but to date,

ecast-west trending dykes. It is believed that the dyke swarws are

genetically related to the Giles Complex. The 1967 aeromagnetic
survey indicated that marked negative =magnetic anomalies are in

places associated with east=veat mafic dykes.
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Sedimentary Rocks of the Officer Basin

{i) Upper Proterczoic (Adelaidean} and Cambrian =

The Adelaidean rocks are sandstones with very minor lime=
stone and dolomite which rest none-conformably on the gheisses and
granites of the Musgrave block. The Cambrian seguence consists of
arkoses and micacecus sandstones.

The sediments have been gently folded with dips up to
20°, except in the Streich Hills, where they are 70°S.E. This may
have been due to movements in the adjacent basement.

A normal fault may exist between the Patricia Hills and
the Streich Hills. This probably trends E.S.,E. towards the nerthern
end of the ssismic line, but between there and Coffin Hill, its
position is quite indeterminable. it appears %o continue southeast
from €offin Hill onto the Lindsay 1:250,000 sheet area. Here the
crystalline basement is faulted and so its extension on the Birksgate
area may bedetacted fromithe basement magnetics.

-

{ii} Post-Cambrian sediments & volcanics =

The southern half of Birksgate is.e. south of the propeosed
survey area includes the Ordovician Kuljong VYolcanies and scattered out-

erops of sandstones of 7Palacozoic=?Mesozoic age. All these rocks

are flat lying.

STRUCTURE

Planetary faults and shears of the dedian Belt (Mann and

Hinkley Faults etc.} , which are associated with major intrusions of

the Giles Complex extend across the northern part of the survey areas

north of 26° 30°South.
The boundary betweenm the granulite facies and amphibolite

facies extends in an arc fprem the northwest corner of LINDBAY to Mt.

Tiekens, Mt. Harcus and southwesterly to Permano Hill. Giles

Complex rocks have alsc been found at Mt, Agnes in the Blyth Range, 2

1ittle west of the WA-SA border. A belt of Giles Complex rocks may



extend north-northwest from Mt, Agnes, It is possible that some
ﬁog the effects of this belt may be observed in the aeromagnetic
survey, near the wastern boundary of the MANM sheet,

The gast-west features noted in the 1967 aeromagnetic
survey may be reflected by the occasional eastewest dolerite dykes
such ae oceur in the northern part of LIMDEBAY and near Permanoc Hill
on the BIRKSGATE. A further point of interest here is that the
e¢ast-west trending southern boundary of the Musgrave Block farther
west in Western Australia occurs at approximately 36°3a°éouth. This
iz a possible extension of the trends observed in the previous survey
in the graben occupied by the Moorilyanna Conglomerate on ALBERGAZ

For the reasons outlined above it is coneluded that

the proposed survey be carried out cn north=south flight lines,

REERRINCES
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