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Abstract: The high-grade basement gneisses of the Rauer Group-Brattstrand Bluffs coastal region, Prydz Bay,
exhibit a complexity of structural, metamorphic, and overprinting features. This reflects the presence of both
monocyclic granulites, which only record a regionally extensive c. 1000 Ma event correlated with the Rayner meta-
morphism in Enderby and Kemp Lands, and interleaved polycyclic or reworked granulites which preserve initial
metamorphic assemblages related to substantially earlier high-grade events. Within the Rauer Group a domain of
partially reworked or polycyclic granulites, cross-cut by up to three generations of deformed metabasite dykes,
includes sapphirine-bearing metapelitic rocks describing an early metamorphic event at 1000°C and 10-13 kbar
followed by high-temperature decompression to c. 8 kbar. The Archaean felsic orthogneisses hosting these rock-types
include Y- and HREE-undepleted geochemical suites not found in the adjacent Vestfolds block. The mid- to late
Proterozoic metamorphic history at 1000 Ma is best defined from layered paragneiss successions which have
Proterozoic model ages. In the Rauer Group these successions include garnet-sillimanite metapelites and wollasto-
nite-scapolite calc-silicates which define peak conditions of 8-9 kbar and 850°C and later decompression to 5—6 kbar
at greater than 750-800°C. Peak pressures were somewhat less in the Brattstrand Bluffs region (6 kbar), where garnet-
cordierite metapelitic assemblages and cordierite migmatites are ubiquitous. The wollastonite-scapolite calc-silicates
exhibit reaction textures and low-variance mineral assemblages which imply vapour-absent peak and post-peak
metamorphic conditions. Similar inferences can be made from textural relationships consistent with vapour-absent

melting, and the abundance of volatile-deficient cordierite, in the Brattstrand Bluffs granulites.
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Introduction

The definition of pressure-temperature-time paths (P-7-7)
is a primary objective of most studies of high-grade terranes
and provides important constraints upon the types of tec-
tonic processes responsible for generation of granulites and
the lower crust (Bohlen, 1987; Ellis, 1987; Harley, 1989;
Sandiford, 1989). The interpretation of P-T data in terms of
paths related to a particular tectonic episode must depend
upon precise geochronology, and will not be at all straight-
forward in terranes where reworking has occurred and the
effects of polymetamorphism must be considered. In this
contribution we highlight some of the major features of and
evidence for polymetamorphism and deformational com-
plexity in the Rauer Group and Brattstrand Bluffs region of
Prydz Bay, examine the pressure-temperature history and
fluid regime of the regionally dominant 1000 Ma Protero-
zoic metamorphism, and contrast these conditions with
those ascribed to the earlier events seen in local relics within
the Rauer Group.

Polycyclic Granulites and Reworking
in the Rauer Group

Domains of reworked Archaean basement containing
polymetamorphic granulites can be recognised in the Rauer
Group on the basis of distinctive lithological associations
and geological relationships (Fig. 1) coupled with zircon U-
Pb SHRIMP geochronology (Kinny and Black, 1990, 1992)
which indicate Archaean ages of 3270 Ma and 2800 Ma for
at least some of the dominant felsic orthogneisses.

Structural and geological features

An extensive array of deformed metabasite dykes dissect
basement lithologies dominated by felsic orthogneisses and
composite felsic-mafic layered gneisses in the reworked
domains. The metabasite dykes include at least two compo-
sitional types, one characterised by bronzite + hornblende
and the other by more typical two-pyroxene granulites with
intermediate Mg/Fe. At any one locality up to three dyke
orientations may be present, as shown by rose diagrams
(Fig. 2), and cross-cutting relations may be preserved be-
tween the different dykes. At least two fold generations and
deformed intrusive relations between felsic orthogneisses
and enclosed lithologies pre-date the emplacement of these
metabasite dykes. Events grouped as D4 (Harley, 1987)
deform the dykes, which therefore serve as useful event
markers and minimum age indicators but do not precisely
constrain whether the earlier fold phases are of Archaean or
Early to Mid-Proterozoic age. D4 has given rise to open to
tight south-plunging upright folds in the southern Rauers
and NS or EW trending upright ductile shear zones in the
north and NW Rauers (Fig. 3a).

The relatively homogeneous to weakly banded felsic
(granitic) to intermediate (tonalitic) orthogneisses show
strong fabrics pre-dating the dykes, and host a distinctive
suite of rafts which include forsterite marbles (Buick ez al.,
1992), andradite-plagioclase skarns, and rarer magnesian
metapelites (association (3) of Harley and Fitzsimons, 1991;
Fig. 1). Composite felsic-mafic gneisses may also host
forsterite marble lenses (association (4), Harley and
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