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The Transantarctic Mountains mark a tectonic boundary be-
tween East and West Antarctica. The nature of the underlying
basement structure is therefore of great importance to the con-
struction of tectonic models that describe the transantarctic
orogeny. Geologic mapping must be supplemented with geo-
physical studies aimed at understanding the third dimension
of the mountain range.

During the 1988-1989 antarctic field season several U.S. geo-
physicists participated in the fifth German Antarctic North
Victoria Land Expedition (GANOVEX V) to investigate coop-
eratively the crustal structure of the Transantarctic Mountains.
The Geophysical Institute of the University of Alaska was re-
sponsible for a gravimetric survey of the two main areas visited
by the expedition. This paper summarizes the fieldwork and
gives some preliminary results.

The field area for the first half of the expedition was located
near the Gondwana Station on Terra Nova Bay (figure). The
approximate limits of the gravity survey were defined by the
Mount Melbourne Quadrangle of the U.S. Geological Survey
Antarctic Reconnaissance Series. Work began on 16 December
1988 and ended on 7 January 1989.

The second field area was located near the terminus of the
Rennick Glacier and later expanded northwest along the Oates
Coast to the Matusevich Glacier and Berg Mountains (figure).
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Map showing the locations of the Gondwana Station (G) and Ka y
-rayskiy Hills (K) base camps, the six U.S. Geological Survey top-

ographic quadrangles covering the study areas, the approximate
limits of the gravity surveys, and major structural boundaries within
northern Victoria Land.

Map coverage was provided by the Suvorov Glacier, Daniels
Range, Mount Soza, Ob'Bay, and Pomerantz Tablelands
Quadrangles. Work began on 16 January 1987 and ended 21
February.

Sixty gravity stations were established by helicopter-sup-
ported loops out of the Gondwana Station camp within the
first field area, and 59 from the Kavrayskiy Hills camp and the
ice breaker Polar Queen in the second field area. Virtually all
gravity stations were located on rock outcrops, minimizing
problems of unknown ice thicknesses. Gravity data were col-
lected with a LaCoste-Romberg gravimeter; critical positioning
was determined by a dual Trimble Global Positioning satellite
navigation System (GPS).

Several factors limited data acquisition: the weather condi-
tions, the amount of helicopter time available for gravity mea-
surements, the satellite window periods during which the GPS
system could be used, and the time required to make each
GPS measurement (half hour). Despite these restrictions, a
high-quality data set was collected that should prove comple-
mentary to the other geophysical studies of GANOVEX V.

Initial data analysis has revealed the presence of large neg-
ative Bouguer gravity anomalies beneath the Transantarctic
Mountains. In the Mount Melbourne field area an average
gradient of about 2 milligals per kilometer was observed. In
the Rennick field area the magnitude of the gradient was less,
at approximately 0.5 milligals per kilometer. The gradient in
the Mount Melbourne Quadrangle is about a factor 2 lower
than gradients described by Smithson (1972) for the Transant-
arctic Mountains in the McMurdo Sound area. These data may
be tested against lithospheric flexural uplift models of the
Transantarctic Mountains such as those proposed by Stern and
ten Brink (1989).

Coupled with the onshore and offshore seismic surveys,
marine gravity data, and aeromagnetic studies conducted by
other GANOVEX V scientists, the Mount Melbourne and Ren-
nick-Oates Coast land gravity data may help constrain models
for this part of the antarctic crust. The geophysical data will
likely play an important role in preparing the northern Victoria
Land Transect coordinated by F. Tessensohn of the Bunde-
sanstalt für Geowissenschaften und Rohstoffe in Hannover,
Federal Republic of Germany. We hope that the results of these
investigations will ultimately contribute to a better tectonic
understanding of the Transantarctic Mountains.

The members of the scientific party would like to thank the
GANOVEX V team for the invitation to participate in the ex-
pedition, and the generous cooperation and support provided
by them to achieve our goals. Special thanks must go to Frank
Heimberg, the GANO VEX geodesist, for GPS data acquisition
and post-processing. Without his help, the professional staffs
of the Polar Queen and Helicopters New Zealand, this research
would not have been possible.
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