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Abstract: Geophysical and geological data from a 100 km wide transect corridor have been compiled to show the
main tectonic features of the transition from ocean floor through an ensialic arc-trench system with inter-arc spreading
and a back-arc basin, to another oceanic floor. The transect commences in the north-west on Pacific Ocean floor, then
crosses the South Shetland Trench with its associated accretionary wedge and fore-arc basin, to come ashore in the
South Shetland Islands, part of a Mesozoic-Tertiary magmatic arc, mainly covered by Cretaceous and Tertiary
volcanic rocks. It then traverses Bransfield Strait, a Neogene-Quaternary rift, testifying late inter-arc spreading. The
next tectonic unit is the Antarctic Peninsula, a remnant arc, deeper eroded than the South Shetland Islands, and mainly
constituted by the Permian-Triassic turbidity current sequences of the Trinity Peninsula Group, intruded by Middle
Jurassic to Cretaceous batholiths. Continuing to the south-east, the transect covers the Mesozoic-Tertiary Larsen
Basin, that has both characteristics of a back-arc basin related to the trench-arc system, and of a passive margin basin
with respect to the opening of the oceanic Weddell Sea that probably occurred in the Early Cretaceous. Finally the
transition to the Weddell Sea itself is shown. This work is a condensed and simplified version of a panel and text

submitted for publication in the geotransect series of the IUGS.
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Introduction

The transect traverses Antarctic Peninsula close to its
northern extremity, where it is presently surrounded by
oceanic crust (Fig. 1). The opening of the Weddell and
Scotia Seas and the ridge crest-trench interactions along its
western margin, transformed the peninsula into a tectonically
unstable strip of continental crust, along which there has
been rifting and wrench-fault related block movement.
Because all the major tectonic boundaries are recognizable
and most still active, it is a natural laboratory to study the
interactions among lithospheric plates. This work is a con-
densed version of a panel and text submitted for publication
in the geotransect series of the IUGS. It is the result of
international collaboration with participation of scientists
from Argentina, Brazil, Chile, Germany, Poland, United
Kingdom and the U.S.A. An alternative interpretation of
this transect, covering about the same corridor, has been
published by Birkenmajer et al. (1990). The major tectonic
elements, in order of appearence from NW to SE, will be
described in the next paragraphs.

Drake Passage/Accretionary Complex

The transect initiates in Drake Passage on oceanic crust
varying from about 15 Ma at the north-western end to about
23 Ma (British Antarctic Survey, 1985) below the South
Shetland Trench (Figs. 1-3).

The morphologic and structural expressions of the South
Shetland Islands accretionary complex appear clearly on the
seismic section (Fig. 2). The subducted oceanic crust, the
sediments and the prograding layers of the fore-arc basin
can be observed on this profile (Fig. 2). No outer arc high
exists adjacent to the South Shetland Islands and thus the
lithologies of the fore-arc rocks cannot be investigated
directly. However, on both extremes of the South Shetland

Islands, somewhat outboard of their main trend, relatively
high P/T metamorphic rocks crop out, both on Smith Island
and in the Elephant Island group. These have been interpreted
as part of an accretionary complex, formed along the Pacific
margin of Antarctic Peninsula. The continuous trench and
arc geometry suggests that these isolated outcrops are in fact
uplifted fragments of a continuous accretionary complex,
parallel to the trench. The reason for their uplift may well be
related to their position at the south-eastern extremities of
the Shackleton and Hero Fracture Zones (Fig. 1; Dalziel,
1984). In the present transect corridor no such rocks crop
out, nor is there direct evidence for their existence below the
prograding layers of the fore-arc basin. Nevertheless it was
decided by common agreement on an international meeting
on this transect that it would be reasonable to project a
geological section through the Elephant Island group (see
inset map, Fig. 1), below the actual fore-arc basin, in the
interpretative cross-section (Fig. 3). The objective of this
projection is to condense information in this particular
geotransect, in preference to an alternative solution with
several short geotransects covering a relatively small area.
The main lithologies in the Elephant Island group are
gray, green and blue phyllites and schists, with local inter-
calations of calc-silicate rocks, marble, amphibolite and
metachert (Dalziel, 1984). A dunite-serpentinite sheet on
Gibbs Island has been described by de Wit et al. (1977).
Three metamorphic zones have been recognized on El-
ephant Island (Trouw et al., 1991) with increasing meta-
morphic grade towards south-west: a low grade chlorite
zone with pumpellyite, a garnet zone with blue amphibole
and a biotite zone with garnet, hornblende and albite. The
gradual changes between these zones suggest one prograde
sequence of subduction related metamorphism of Sanbagawa
type. The protoliths of these rocks, such as pelitic sediments,
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Fig. 1. Location of the geotransect on a simplified version of the Tectonic Map of the Scotia Arc (British Antarctic
Survey, 1985). The seismic section of Fig. 2 is indicated. The interpreted cross-section (Fig. 3) runs along the central
part of the marked area. The small block NE of the transect area refers to the Elephant Island group that has been

projected on the transect as explained in the text.

cherts, thin limestones and basaltic rocks, are interpreted as
associated with a subduction zone environment.

The structure of the Elephant Island group has been
described by Dalziel (1984) and Trouw (1988). Three
deformational phases left their record: D1, D2 and D3. D1
seems torepresent the subduction movements. Strain analysis
resulted in a probable SW subduction direction with relation
to the actual position of Elephant Island. This position,
however, may result from rotation through 90° or more in a
clockwise sense since mid-Cretaceous time, as proposed in
several break-up reconstructions of Gondwanaland. The
second phase, D2, folded the earlier structures into open and
tight south to SSE verging folds. This phase seems to
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represent late back-thrusting. Post metamorphic structures
with variable orientation are grouped together as D3 struc-
tures and may be related to heterogeneous uplift.

Most radiometric age determinations on rocks of the
Elephant Island group by both K-Ar and Rb-Sr methods,
haveyielded agesintherange 80120 Ma(Tannereral., 1982;
Dalziel, 1982; Hervé et al., 1990, 1991; Trouw et al., 1990).

A few kilometers north of Elephant Island, at the Seal
Islands, non-metamorphosed folded conglomerates and
siltstones crop out, that are also part of the subduction
complex. They contain microfossils of Miocene to Recent
age (Trouw et al., 1991).















