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Abstract: In the late-Proterozic mobile belt of East Antarctica a high-grade, compressional, tectonic event is largely
restricted to areas previously affected by crustal extension. This is indicative of an extensional-compressional tectonic
cycle, which is discussed from the perspective of the Vestfold Hills, an Archaean “stable” block in the mobile belt.
Asymmetric extension around 1250 Ma involved brittle faulting and dyke intrusion in the Vestfold Hills and the
development of sedimentary basins in the nearby Rauer Islands, leading to a juxtaposition of crustal elements with
different crustal architecture. The rheological contrast between the crust of the Vestfold Block dominated by dry
granulite, and of the Rauer Block with relatively hydrous sediments overlying a thinned basement, set the stage for
the concentration of subsequent compressional crustal deformation into the “weaker” of the two elements. During the
compressional phase, around 1000 Ma, crustal thickening and heating of the Rauer Block resulted in thermal collapse
of the upper crust, indicated by intense deformation at high-grade conditions and isothermal uplift. This is contrasted
with coeval prograde burial and a relative lack of deformation in the Vestfold Block, which was virtually unaffected
by the primary crustal thickening event that dominated the high-grade belt. Burial of the Vestfold Block was related
to secondary crustal thickening due to extensional collapse of the upper crust in the high-grade belt, resulting in

overthrusting of the peripheral areas.
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Introduction

The late-Proterozoic geology of East Antarctica is
dominated by an extensive 1000 Ma high-grade “mobile”
belt, bounded by several “stable” blocks (James and Tingey,
1983). The high-grade belt is characterized by intense de-
formation at granulite facies conditions in rocks that largely
consist of metasedimentary material with mid- to late-
Proterozoic crustal formation ages and contain few mafic
dykes (Sheraton and Collerson, 1983; Sheraton et al., 1984;
Black et al., 1987; Harley, 1987). The stable blocks, on the
other hand, were essentially cratonized at the beginning of
the early-Proterozoic (Oliver et al., 1982, Black and James,
1983). Their later Proterozoic structural evolution involves
several episodes of mafic dyke emplacement and deforma-
tion on minor brittle and ductile shear zones under low-
grade conditions. In general they underwent only limited
deformation and metamorphic reequillibration during the
1000 Ma event (Sandiford and Wilson, 1984; Passchier et
al., 1991), although boundary zones to the high-grade belt
consist partly of reworked Archaean material (Sheraton et
al., 1984; Harley, 1987; Kinny and Black, 1990).

Tectonic interpretations of the high-grade belt have fo-
cussed on the compressional 1000 Ma event and generally
discuss the effects of simultaneous crustal thickening and
lithospheric thinning on the thermal structure of the crust
(e.g. Harley, 1987, 1991; Sandiford, 1989; Stiiwe and Powell,
1989; Harley and Fitzsimons, 1991). An inferred anoma-
lously high heat flow in the belt is thought to have led to the
thermal collapse of thickened crust, resulting in rapid, near
isothermal, uplift of mid and low crustal granulites (Harley,
1988; Fitzsimons and Harley, 1991). The later tectonic
history is generally characterized by a prolonged stage of
isobaric cooling which indicates that little or no

overthickening of the crust occurred (Sandiford, 1989).
Although this could be purely a result of thermal collapse
during the event, it is possible that the convergent belt
initiated on previously thinned crust (Harley, 1987). It is
remarkable that much ofthe high-grade belt consists of mid-
to late-Proterozoic metasediments whereas the surrounding
stable blocks show a paucity of such material (Sheraton et
al., 1984). We believe that a preceding phase of crustal
extension, reflected by the development of sedimentary
basins, was important in delineating the future extent of the
belt and therefore should be included in a comprehensive
tectonic model for the late-Proterozoic of East Antarctica.

In this paper we propose such a model for the Prydz Bay
area (Fig. 1), where an example of a high-grade section of
the mobile belt, bounded by a stable block, can be found in
the multiply deformed, high-T granulites of the Rauer Is-
lands (Harley, 1987, 1988) and the adjacent “stable” Vestfold
Hills (Passchier et al., 1991) to the north (Sheraton and
Collerson, 1983; Fig. 1). The two areas are separated by the
10 km wide Sersdal Glacier (Fig. 1); the contact between the
mobile belt and the stable block is not exposed. We will
discuss the late-Proterozoic tectonics of the Prydz Bay area
from the perspective of the Vestfold Hills, where evidence
of an extensional phase directly preceding the 1000 Ma
compression has been preserved because of the low inten-
sity of later deformation (Passchier et al., 1991). Using the
structural evidence for late-Proterozoic extensional and
compressional phases in combination with known P-T his-
tories, we propose a tectonic model for the Prydz Bay area
which is based on an extensional-compressional tectonic
cycle comparable to models that have been described for
other Proterozoic belts in Australia and Africa (Kroner,
1984; Etheridge et al., 1987).
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