COMPRESSIONAL CAUSES FOR THE EARLY PALEOZOIC ROSS OROGEN
—EVIDENCE FROM VICTORIA LAND AND THE SHACKLETON RANGE
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Abstract: The Ross orogeny was effective ca. 500 Ma along the paleo-Pacific border of the East Antarctic craton,
covering roughly the area of the present Transantarctic Mountains. The distribution of magmatic and metamorphic
belts and the linear array of ultramafic lenses led to the conception of an early Paleozoic subduction under the East
Antarctic craton in northern Victoria Land. Orogeny caused by subduction is usually accompanied by thrusting in both
directions, toward the craton and toward the ocean. Thrusts toward the craton are evident at both ends of the Ross
Orogen: at Victoria Land and in the Shackleton Range. The tectonic transport is directed WSW in the Victoria Land
sector, and S in the Shackleton Range. In both cases it is perpendicular to the trend of the orogen. The tectonics are
reaching nappe formation in the Shackleton Range. Thrusting toward the paleo-Pacific is known only in Victoria
Land. Three major thrust systems are traceable for several 100 km. Here, too, hints of nappe formation are given and
thrust directions are orthogonal to both the strike of the thrusts and the trend of the orogen. All these features indicate
that the Ross Orogen is the product of an accretionary process along the paleo-Pacific border of the East Antarctic
craton, the most essential element of which is a more or less orthogonal convergence. The formation of nappes, the
orthogonal tectonic transport and the lateral extent of the thrusts do not support alternate models involving

transpressional and/or strike slip kinematics.
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Introduction

Orogenies are caused by (1) subduction, (2) collision of
continental crustal segments, or (3) accretion or incorporation
of crustal fragments (terranes). These processes may be
structurally characterized by more or less orthogonal
shortening (a) or by a remarkable component of strike-slip
movement, the essential of which is transpression (b).
Moreover, non-actual models of orogeny are often assumed
for orogens formed during the early Paleozoic and the
Precambrian: the so-called intracontinental mobile belts,
bearing a certain resemblance to the now obsolete geosyn-
clinal concept.

In order to evaluate which of these principal mechanisms
is responsible for the formation of the Ross Orogen, we will
treat mainly with the critical structures of thrust zones, their
geometry and their kinematics, and we will take into account
the distribution of different types of metamorphic and
magmatic belts.

The Ross orogeny took place at about 500 Ma. Gunn and
Warren (1962) defined its age as lower Paleozoic, perhaps
upper Precambrian, preceding the formation of the Kukri
Peneplain. It was assigned more precisely by Gunn (1963:
400-560 Ma), Grindley and Warren (1964: Late Cambrian
to Early Ordovician), Craddock (1972: 450-520 Ma) and
Laird and Bradshaw (1982). Rowell et al. (1992) include a
Middle Cambrian phase of deformation preceding main
orogenic event in both the central and the Weddell Sea
segments of the Transantarctic Mountains.

The Ross Orogen is the first principal orogenic belt,
fringing the Pacific margin of the East Antarctic craton. The

preceding Beardmore and/or Nimrod events are restricted to
the central Transantarctic Mountains (Stump ef al., 1991).
The Ross Orogen was originally thought to extend from
Cape Adare to the Queen Maud Range (Gunn and Warren,
1962). Later, it was elongated to constitute a more or less
well defined belt up to the eastern Weddell Sea region
(Gunn, 1963; Craddock, 1972). According to Grikurov and
Dibner (1979), the orogen terminates north and northeast of
the Shackleton Range. Regionally we will focus on northern
Victoria Land and the Shackleton Range.

The Ross Orogeny in Northern Victoria Land

An extensive analysis of the Ross Orogen in northern
Victoria Land leading to a subduction model was presented
by Kleinschmidt and Tessensohn (1987). Northern Victoria
Land is composed of three tectonometamorphic units (Fig.
1):

(1) the Robertson Bay terrane (folded Cambrian
metaturbidites),

(2) the Bowers terrane (various folded Cambro-Or-
dovician rock types, the most important of which are the
Glasgow Volcanics of island arc type (Weaver et al., 1984)),

(3) the Wilson terrane (mainly metamorphic rocks, in-
cluding schists, gneisses, and migmatites).

The Ross orogeny caused metamorphism of low-grade in
the eastern two terranes and of low- to high-grade in the
Wilson terrane. Grew ef al. (1984) documented a remark-
able pattern in the Wilson terrane, consisting of high-7/low-
P type in the main western part, and relict medium- to high-
P type along its eastern margin.
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Fig. 1. The Ross Orogen in northern Victoria Land showing intrusive rocks and structures. Ex = Exiles thrust, Wi=
Wilson thrust, La = Lanterman thrust, Ly = Leap Year thrust, U = Unger Island, S = Surgeon Island.

The Ross orogeny produced a magmatic arc, represented
by the Granite Harbour Intrusives in the Wilson terrane.
Along its eastern margin, only I-types occur. The more
western parts are dominated by S-types (Fig. 1; Borg et al.,
1987; Ghezzo et al., 1989). The distribution of the S- and I-
type intrusives nearly coincides with the distribution of the
low-P and medium-P metamorphic rocks.

Another remarkable remnant of the Ross orogeny is a
chain of 1 to 100 m sized bodies of ultramafic metamorphic
rocks, mainly serpentinites. These form pods and lenses
along the suture between the Wilson and Bowers terranes at
its central (Lanterman Range) and southern segment (Mariner
Plateau) (Fig. 1).

All three terranes of northern Victoria Land are strongly
deformed during the Ross orogeny (Adams and Kreuzer,
1984; Wright and Dallmeyer, 1991). In addition to folding,
thrusting is of major importance. There are four main thrusts
(Fig. 1): The Leap Year fault divides Robertson Bay and
Bowers terranes; the Lanterman fault separates Bowers and
Wilson terranes; and the Wilson and Exiles thrusts (Fl6ttmann
and Kleinschmidt, 1991) are situated within the Wilson
terrane. Both the Leap Year and Lanterman faults were
named by Dow and Neall (1974) and were recognized as
thrusts by Gibson and Wright (1985). The three eastern
thrusts (Leap Year, Lanterman and Wilson) are east-di-
rected, i.e. away from the Antarctic craton, whilst the Exiles
thrust is directed westward toward the craton.
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In the context of thrusting metamorphism plays an impor-
tant role. All exposed rocks of the Robertson Bay terrane
show uniformly low-grade metamorphism (close to very-
low grade) (Buggisch and Kleinschmidt, 1991). As the
youngest parts of the Robertson Bay terrane belong to the
Tremadocian (Burrett and Findlay, 1984; Wrightetal., 1984;
Buggisch and Repetski, 1987), and as the minimum age of
its metamorphism was dated as around 500 Ma (Adams and
Kreuzer, 1984: K-Ar whole-rock ages, Wright and
Dalimeyer, 1991: “0Ar/3Ar whole-rock ages), the Ross
orogenic metamorphism of Robertson Bay terrane could not
have been of burial type caused by a thick sedimentary pile.
The metamorphism requires tectonic overburden. b,-de-
terminations of white micas led to an estimation of a thermal
gradient of less than 15°C/km (medium-pressure type meta-
morphism). Therefore the thickness of the tectonic cover
amounts to more than 20 km (Kleinschmidt et al., 1991).
Because there is no hint of internal thickening within the
Robertson Bay terrane, we searched for indications of nappe
tectonics, which up to now are not evidential, but worth
mentioning.

(1) Jordan et al. (1984) described fault-bounded occur-
rences of Glasgow Volcanics within the Robertson Bay
terrane, close to its western boundary toward the Bowers
terrane (3 km north-east of Mt. Bruce and 7 km north-east of
Mt. Hager, Fig. 1). Glasgow Volcancis form a main rock
type of the Bowers terrane. An interpretation of the occur-






