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Abstract: During 1988/89, a gravity study of the Transantarctic Mountains was conducted by the University of
Alaska as part of the fifth German Antarctic North Victoria Land Expedition (GANOVEX V). The purpose of the
expedition was to study the tectonics and origin of the Transantarctic Mountains in North Victoria Land. To this end,
the geophysics group acquired 120 gravity data points in the Mt. Melbourne Quadrangle and in the lower Rennick
Glacier region. All measurements were placed on bedrock, and the majority were located with the Global Positioning
satellite navigation System (GPS). All stations were fully terrain corrected. In addition, corrections for the
gravitational effects of glacier ice were estimated at each station from two- and three-dimensional gravity models of
plausible ice-rock interfaces. The completed Bouguer anomaly gravity map of the Mt. Melbourne Quadrangle reveals
a strong negative gravity gradient of about 2 mgal/km from Terra Nova Bay towards the Transantarctic Mountains.
The gravity field changes from about +20 mgal near the coast to approximately —150 mgal at the crest of the
Transantarctic Mountains. The Bouguer gravity map of the Rennick Glacier area and Oates Coast between the
Rennick and Matusevich Glaciers shows a change from the pronounced gravity gradient associated with the
Transantarctic Mountain front. Long-wavelength, complicated regional gravity patterns, including two pronounced
gravity lows, lie over the coast and the northern end of the USARP Mountains. We speculate that the transition from
a well-behaved regional Bouguer gravity gradient within the Mt. Melbourne Quadrangle to the less ordered patterns
of the north coast is related to the presence of the Rennick Graben. The Graben might represent a failed rift zone
between Antarctica and Australia. Alternatively, the lack of an obvious regional gravity gradient at the north coast
might be associated with fundamental deep crustal or mantle mass deficiencies within the Rennick Graben at the
northern end of the Ross Sea rifting zone. More data should be gathered along the coast and between the two study
sites to improve resolution and interpretation.
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Introduction

The 1988-1989 fifth German Antarctic North Victoria
Land Expedition (GANOVEX V) was a land-sea effort to
study the tectonics and origin of the Transantarctic Moun-
tains and the offshore Victoria Land Basin in the Ross Sea.
Particular emphasis was placed upon seismic and gravimetric
geophysical investigations near Terra Nova Bay and at the
mouth of the Rennick Glacier (Fig. 1).

The Ross Sea region has been generally accepted to be a
zone of extension. Priestley and David (1912) and David
and Priestley (1914) suggested that the Transantarctic
Mountains represented a “great horst,” an idea with which
Gould (1935) concurred. Since then, many workers have
expanded upon this view. In the post-plate tectonic era,
Fitzgerald et al. (1986) suggested that asymmetric extension
might be associated with uplift and subsidence in the
Transantarctic Mountains and the Ross Embayment. Recently
acquired marine seismic, magnetic, and gravity data in the
Ross Sea show clear evidence of extended crust. Cooper et
al. (1987a, b) identified three major rift basins in the Ross
Sea: (1) the Victoria Land Basin with its central Terror Rift;
(2) the Central Trough; and, (3) the Eastern Basin (Fig. 2).
Following the discovery of these rift basins, LeMasurier
(1990), Behrendt and Cooper (1991), and Tessensohn and

Worner (1991) further developed the idea that rifting in the
Ross Sea is tectonically coupled with the rise of the
Transantarctic Mountains.

In North Victoria Land the rift is asymmetric, the
Transantarctic Mountains representing the western rift
shoulder. Uplift and tilting of the Transantarctic Mountains
from 55 Mato present (Fitzgerald et al., 1986) was followed
by deep basin development in the Victoria Land Basin and
Terror Rift. Alkalic magmatism commenced about 25 Ma
(Armstrong, 1978; also see Fig. 2). Volcanism in North
Victoria Land (Fig. 2), in the McMurdo volcanic province
and in Marie Byrd Land is of typical rift character, dominated
by alkalic volcanics, including kenytes of East African rift
affinity (Kyle and Cole, 1974; Kyle, 1981; LeMasurier and
Rex, 1982, 1989; Worner et al., 1989; Tessensohn and
Worner, 1991).

The geophysical investigations of GANOVEX V were
intended to shed light on the present day structure underlying
the Transantarctic Mountains. The University of Alaska
participated in this endeavor, carrying out a gravity study of
the Transantarctic Mountains in the Mt. Melbourne Quad-
rangle and in the lower Rennick Glacier area (between the
Bowers Mountains and Usarp Mountains-Wilson Hills).
The survey extended westward along the Oates Coast to the
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Fig. 1. Location map ofthe two study areas in North Victoria Land, also showing the major physiographic and tectonic
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Graben and connects the two active volcanoes, Mt. Melbourne and Mt. Erebus. This alignment suggests that the
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Fig. 2. Major structural trends in the Ross Sea and North Victoria Land. The Terror Rift lies on strike with the Rennick
structure may be part of an extensive rift system paralleling the Transantarctic Mountains. The distribution of
Cenozoic volcanoes shown in black (modified from Cooper et al., 1987a, b).

































