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Abstract: High-grade gneisses in both the Brattstrand Bluffs coastline, Prydz Bay, and the Nemesis Glacier region
inthe northern Prince Charles Mountains are considered part of the extensive Proterozoic Complex of East Antarctica,
which preserves mineral assemblages ascribed to a 1000 Ma metamorphic event. There are, however, stark
differences between the retrograde structural and metamorphic evolutions of these two areas. The initial retrograde
evolution of the Brattstrand Bluffs coastline was characterized by localized development of flat-lying folds and shear
structures. This deformation was associated with the formation of spinel-bearing symplectites in metapelitic rocks
in response to decompression, and was followed by the development of corona textures around spinel in response to
subsequent cooling. The initial retrograde evolution of the Nemesis Glacier region was characterized by the
development of upright fold and shear structures. Although no correlation between structure and mineral reaction
textures has been identified in this area, garnet coronas in scapolite-wollastonite calc-silicate rocks indicate that the
retrograde metamorphic evolution was dominated by cooling, with no evidence of decompression. The combination
of flat-lying shear fabrics and decompressional reaction textures in the Brattstrand Bluffs metapelite is attributed to
extensional collapse of an overthickened orogenic belt. The Nemesis Glacier region is tentatively ascribed a position
towards the edge of this belt, which was still undergoing thickening during the waning stages of the collisional event,

while the centre of the belt was undergoing collapse.
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Introduction

The sector of the East Antarctic Shield between 50 and
80°E (Fig. 1a) has been divided on the basis of geological
and geochronological studies into a number of distinct
terrains (Grew, 1982; James and Tingey, 1983; Harley and
Hensen, 1990). Three Archaean cratons have been identified:
the Napier Complex of Enderby Land, the Vestfold Hills of
Princess Elizabeth Land and the southern Prince Charles
Mountains of Mac.Robertson Land. These cratons are
separated by a Proterozoic Complex comprising rocks of
Proterozoic origin and reworked Archaean material, which
preserve high-grade metamorphic assemblages attributed to
a 1000 Ma event. The Proterozoic Complex can be divided
into a few areas of fairly continuous outcrop, separated by
large areas of no exposure. This paper describes mineral
reaction textures in Proterozoic granulite-facies gneisses
from the Brattstrand Bluffs coastline of Prydz Bay and the
Nemesis Glacier region of the northern Prince Charles
Mountains, and uses these textures, in conjunction with
structural evidence, to constrain the retrograde pressure-
temperature-deformation history of these rocks after the
Proterozoic metamorphic peak. The paper concludes with
some speculations on the regional tectonic setting of the
granulites from these two areas.

The Brattstrand Bluffs Coastline
The Brattstrand Bluffs coastline of Prydz Bay comprises
some 15 km? of island and coastal outcrop scattered along

the 70 km of coastline between the Rauer Group and the
Larsemann Hills (Fig. 1b). It consists of gneisses with a
polyphase metamorphic and deformational history, and
subordinate discordant intrusions (Fitzsimons and Harley,
1991). Two gneissic associations have been identified: a
basement orthogneiss association correlated with the
orthogneiss-dominated Rauer Group to the northeast (Harley,
1987), and a cover paragneiss association correlated with
the paragneiss-dominated Larsemann Hills to the southwest
(Stuwe et al., 1989). This section is concerned with mineral
assemblage development in metapelitic units, which, coupled
with the structural evolution of these rocks, can be used to
constrain the Proterozoic tectonic evolution of the area.

Structural evolution of the Brattstrand Bluffs metapelite

The dominant fabric elements in the Brattstrand Bluffs
paragneiss are a lithological banding of pelite, semi-pelite
and intermediate gneiss units, and a layer parallel foliation
defined by modal variation and preferred orientation of
mineral grains and grain clusters. This fabric (termed S5 by
Fitzsimons and Harley, 1991) was partly synchronous with
the development of widespread leucogneiss sheets and lenses
via partial melting at the metamorphic peak. Earlier struc-
tures are largely transposed by S; and are not considered in
this section, which concentrates on the structures developed
after the metamorphic peak.

Deformation after the partial melting produced a number
of structures attributed to D, by Fitzsimons and Harley (1991).
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Fig. 1. (a) The Proterozoic Complex and Archaean cratons in East Antarctica between 50 and 80°E. NC is the Napier
Complex, RC is the Rayner Complex, NPCM are the northern Prince Charles Mountains, SPCM are the southern
Prince Charles Mountains, and VH are the Vestfold Hills. The boxes represent the areas depicted in b and c. (b) A
map of the southeast coast of Prydz Bay, depicting the Archaean Vestfold Hills and the various Proterozoic outcrops
further southwest. Black areas represent outcrop, and the box encloses the Brattstrand Bluffs coastline. (c) A map of
part of the northern Prince Charles Mountains. Black areas represent outcrop and the box encloses the Nemesis Glacier

region.

Metre-scale asymmetric F, structures are sub-parallel to S;,
and fold both S; and leucogneiss units. Orientation and
vergence data imply that F, had a single sense of asymmetry
over most of the Brattstrand Bluffs coastline, and that both
F, and S; were flat-lying although they were subsequently
deformed into an upright, southwest-plunging, regional F5
antiform (Fitzsimons and Harley, 1991). F, folds are locally
transposed in discrete zones of high strain, characterized by
ductile shear and a penetrative planar fabric (S4). These high-
strain zones developed initially along the long limbs of F,
folds and then in zones of S, non-coaxial ductile shear up to
20 m wide or more, in which no S; or F; structures are
preserved (Fig. 2). A mineral lineation of variable intensity
(L4) is most intense in areas exhibiting the greatest attenu-
ation of S; and F, fabrics, in particular the high-strain S,
zones. F, fold axes are parallel to this lineation, which is
attributed to rotation of fold-axes towards a direction of
extension during progressive high bulk strain (Escher and
Watterson, 1974). The lineation plunges both in a north to
northeast and a southeast to southwest direction. This bimodal
distribution is a result of reorientation about the regional F5
antiform and upright flexures attributed to D4 (Fitzsimons
and Harley, 1991), which make it difficult to determine the
original orientation of the lineation.

An increase in intensity of S, fabrics with D, structural
depth along the Brattstrand Bluffs coastline (Fig. 2) is
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consistent with the existence of a major D4 detachment zone
somewhere below present outcrop levels. This detachment
zone is interpreted as a transposed basement-cover bound-
ary, representing the principal discontinuity between the
Rauer Group orthogneiss and Larsemann Hills paragneiss.
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Fig. 2. Cartoon depicting the variation in intensity of D, structures
along the Brattstrand Bluffs coastline in terms of increasing S,
structural depth i.e. before the area was folded into a regional
antiform. No scale is implied.






