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                                          NOTE:   
   This figure is included on page 86 of the print copy of  
     the thesis held in the University of Adelaide Library.
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                                          NOTE:   
   This figure is included on page 108 of the print copy of  
     the thesis held in the University of Adelaide Library.
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                                          NOTE:   
   This figure is included on page A2 of the print copy of  
     the thesis held in the University of Adelaide Library.
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Petrogenesis of ca 1.50 Ga granitic gneiss of the
Coompana Block: filling the ‘magmatic gap’ of
Mesoproterozoic Australia

B. P. WADE*, J. L. PAYNE, M. HAND AND K. M. BAROVICH

Continental Evolution Research Group, Geology and Geophysics, University of Adelaide, SA 5005, Australia.

The Coompana Block is an essentially unknown basement province that separates the Gawler Craton
of South Australia from the Yilgarn Craton of Western Australia. Previously unstudied granitic gneiss
intersected by deep drilling in the Coompana Block represents an important period of within-plate
magmatism during a time of relative magmatic quiescence in the Australian Proterozoic. Granitic
gneiss intersected at *1500 m depth in Mallabie 1 diamond drillhole is metaluminous and dominantly
granodioritic in composition. The granodiorites have distinctive A-type chemistry characterised by high
contents of Zr, Nb, Y, Ga, LREE with low Mg#, Sr, CaO and HREE. U – Pb LA-ICPMS dating of magmatic
zircons provides an age of 1505+7 Ma, interpreted as the crystallisation age of the granite protolith.
eNd values are high with respect to exposed crust of the Musgrave Province and Gawler Craton, and
range from þ1.2 to þ3.3 at 1.5 Ga. The granitic gneiss is interpreted to be a fractionated melt of a
mantle-derived parental melt. The tectonic environment into which the precursor granite was
emplaced is not clear. One possibility is emplacement within an extensional environment. Regardless,
the granitic gneiss intersected in Mallabie 1 represents magmatic activity during the ‘Australian
Mesoproterozoic magmatic gap’ of ca 1.50 – 1.35 Ga, and is a possible source for ca 1.50 detrital
zircons found in sedimentary rocks of Tasmania and Antarctica, and metasedimentary rocks of the
eastern Musgrave Province.

KEY WORDS: A-type granite, Coompana Block, geochemistry, neodymium isotopes, Proterozoic, South
Australia.

INTRODUCTION

The magmatic history of Proterozoic Australia is

punctuated by intervals of relative quiescence in mag-

matic activity, the two main periods being ca 2.4 –

2.10 Ga and ca 1.50 – 1.35 Ga (Figure 1). These periods

may represent a time of reduced activity in mantle

dynamics, a preservation problem, or a sampling

problem. Much like the ca 1.60 – 1.54 Ga ‘North Amer-

ican magmatic gap’ of Laurentia (Van Schmus et al.

1993), only two felsic magmatic events of any note occur

around ca 1.50 – 1.35 Ga. These include the ca 1.51 Ga

Spilsby Suite Granite of the Gawler Craton, the outcrop

of which is restricted to Spilsby Island (Fanning 1997),

and the 1.52 – 1.50 Ga Williams Supersuite of the eastern

Mt Isa Inlier (Page & Sun 1996; Wyborn 1998) (Figure 2).

The interval immediately prior to this from ca 1.60 to

1.54 Ga is one of voluminous magmatism throughout the

North Australian and South Australian Cratons: princi-

pally the Hiltaba Suite and Gawler Range Volcanics in

the Gawler Craton (Fanning et al. 1988), the voluminous

S-type granites in the Curnamona Province (Page et al.

2003) and the meta-igneous rocks of the Mt Isa and

Yambo Inliers of north Queensland (Blewett et al. 1998)

(Figure 2). Post-1.35 Ga voluminous granitoids were

emplaced in both the Musgrave Province (ca 1.30 Ga

orthogneiss: White et al. 1999); and ca 1.20 – 1.14 Ga

granites of the voluminous Pitjantjatjara Supersuite

(Camacho & Fanning 1995; Edgoose et al. 2004), and

Albany –Fraser Complex (ca 1.33 – 1.14 Ga granites of the

Nornalup Complex: Myers 1995; Nelson et al. 1995).

The apparent paucity of magmatism during the

interval of ca 1.50 – 1.35 Ga has provided problems for

many provenance studies that have identified detrital

zircons falling within this time period (Goodge et al.

2002; Black et al. 2004). In all cases, the authors have

cited sources exotic to Australia, such as the volumi-

nous A-type granitoids suites of southern Laurentia

(Anderson & Bender 1989; Van Schmus et al. 1993).

Following this, the presence of ca 1.50 – 1.35 Ga detrital

zircons has led to paleogeographic reconstructions

involving Australia and Laurentia (Goodge et al. 2002).

The large-scale tectonic elements of Proterozoic

Australia, namely the North, South, and West Austra-

lian Cratons (Figure 2), are separated by deep and arealy

extensive sedimentary basins, of which the underlying

basement geology is either poorly or totally unknown. It

is beneath these sedimentary basins in which the

potential lies to discover magmatic belts of ages that

would fill the ca 1.50 – 1.35 Ga time gap in the geological
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