METASEDIMENTARY ROCKS OF WESTERN WILSON TERRANE (VICTORIA LAND

- OATES LAND) AND GONDWANA CONNECTIONS TO AUSTRALIA
D. N. B. SKINNER

DSIR Geology and Geophysics, PO Box 30-368, Lower Hutt, New Zealand

Abstract: Two possible sedimentational comparisons of Wilson Terrane metasedimentary rock units with the
Adelaidean sequence of South Australia are proposed. The Koettlitz Group of South Victoria Land is a time
homologue of the Adelaidean sequence of South Australia, within which there is substantial evidence of major ice
ages during the Late Proterozoic, including prominent diamictites (tillites). Koettlitz Group includes in Hobbs
Formation, diamictites with granite, quartz, biotite schist, gneiss, amphibolite and marble pebbles and cobbles, set
in a recrystallised quartzose tremolite-actinolite and biotite schist matrix (Con Rod Hills Member). Such a
metamorphic assemblage is comparable with metamorphosed matrices of the Adelaidean tillites and infers a similar
educt. A glaciogenic source for Hobbs Formation cannot yet be proved, but requires further field work. Berg Group
of Oates Land is a turbidite formation of quartzofeldspathic metagreywacke trending to feldspathic quartzwacke and,
with coarsening grainsize, to arkosic arenite. Bouma B and C intervals exhibit prominent dm cross bedding, or stacked
arrays of convolute bedding and climbing ripples, occasionally accompanied by flaser-like cross bedding. Thick
siltstone interturbidite packages consist predominantly of stacked climbing ripples, with thin fine sandstone lenses
and beds. A calcareous component ranges from nodular concretions, lenses and discrete layers, to a 50 m thick,
dominantly calcarenite-calcilutite member with calcareous siltwacke interbeds. Both autochthonous and allochthonous
carbonate nodules and lenses are identifiable. An upper to mid fan depositional environment is suggested, with
channelled turbidites and overbank siltstones, down slope from an area of carbonate deposition, from which detached
blocks slumped and rolled into the fan sediments. The Late Proterozoic Wonoka Formation of the Adelaidean is a

possible model for comparable sedimentation.
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Introduction

It is generally accepted that the Late Proterozoic to
Cambrian sequence of South Australia—the Adelaidean,
lying within the Adelaide Geosyncline—was once contiguous
with the Ross Orogen of the Transantarctic Mountains
through Oates Land and North Victoria Land (Fig. 1),
(Preiss, 1987). Attempts at recreating the pre-drift connec-
tions between the two have concentrated on similarities
with, and differences between, the geology of Tasmania,
southeastern Australia and North Victoria Land. These have
been summarised by Findlay (1987) who demonstrated, as
did Oliver et al. (1983), that there are considerable misfits
that have to be explained.

Although links have been suggested between East Antarctic
cratonic rocks at Commonwealth Bay and those of the
Gawler Craton of South Australia (Stuwe and Oliver, 1989),
little attempt has been made to connect South Australia with
the western Ross Orogen, through western Wilson Terrane
and Victoria Land, south to the central Transantarctic
Mountains (Oliver, 1972; Findlay, 1987).

In this paper, I depart from problems of tectonic
reconfiguration and concentrate on two possible similarities
between western Ross Orogen rocks and lithofacies produced
by specific sedimentary environments in the Adelaide
Geosyncline. These are Late Proterozoic glaciogenic sedi-
mentary rocks (Dunn et al., 1971) compared with Hobbs
Formation of the Koettlitz Group in South Victoria Land,
and prograding deep water siliciclastic turbidite to shelf
carbonate sediments as exemplified by the Wonoka Forma-

tion of the Adelaidean (Haines, 1990), compared with the
sediments of Berg Group of Oates Land.

Late Proterozoic Graciations

The occurrence of world wide glaciations in the Late
Proterozoic is one of the major events of the Precambrian
(Hambrey and Harland, 1985), but of all the continents, only
Antarctica has no confirmed Late Proterozoic glaciogenic
deposits (Clarkson, 1981; Stump et al., 1988). It has been
estimated that the time period involved was very long,
spanning approximately 100 million years, within which, in
South Australia, two glacial epochs occurred—the Sturtian
and Marinoan glaciations—with the timing of the glacial
maxima estimated at about 750 Ma and 670 Ma respectively
(Dunn et al., 1971).

The preserved area of Sturtian and Marinoan glaciogene
deposits is enormous, and extends from the Kimberley
Region in the north cf Western Australia, as a sigmoidal
band some 800-1000 km wide, to South Australia and
western New South Wales. In South Australia, the various
tillite formations and associated non-glaciogene sedimen-
tary rocks form a major part of the Late Proterozoic
Adelaidean sequence, with some eleven formations desig-
nated as “tillite” (Preiss, 1987). Considering the areal extent
and the long time span, it is surprising that such a dominant
event has not been recognised in the once-contiguous Ross
Orogen of Antarctica.

Within the Adelaidean glaciogene rocks, there are unify-
ing characteristics of clast identity and provenance (par-
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Fig. 1. Reconstruction of part of the Australian-Antarctic portion of Antarctica (after Preiss, 1987), showing
generalised major geological and tectonic subdivisions, and relative positions of Hobbs Formation, Berg Group and

Wonoka Formation.

ticularly of granite and quartz), lithostratigraphy, matrix
composition, and associated interglacial sedimentation
(Lemon and Gostin, 1990; Preiss, 1990). In particular, there
is the common association of ferruginous and dolomitic/
calcareous sedimentation above and below the tillites, and
the inclusion of similar material in the generally shaley
matrices of the tillites, mixed with quartzo-feldspathic de-
tritus (Preiss, 1987). Although not generally a feature of the
tillites, the common result of metamorphism is the appear-
ance of calcareous, biotite and pyritic schists, actinolite
marble, massive scapolite-bearing rocks, and amphibolite
with tremolite-actinolite (Preiss, 1987; Daily and Milnes,
1971).
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Possible glaciogenic rocks of Antarctica

Three occurrences of diamictite sequences of possible but
unconfirmed glaciogene origin have been described from
Antarctica—in Dronning Maud Land, the Prince Charles
Mountains and the Central Transantarctic Mountains
(Clarkson, 1981; Stump et al., 1988). A fourth, the subject
of'this part of the paper, is also possible in the McMurdo Dry
Valleys area.

The rock sequence between the Koettlitz and Ferrar gla-
ciers (Findlay et al., 1984), includes Hobbs Formation, a
unit forming the upper parts of the ridges between Pipecleaner
Glacier and Rucker Ridge, and most of the ridge east of
Hobbs Peak (Fig. 1). It was first described by Blank ez al.






