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Abstract: During GANOVEX V and GANOVEX VI, new gravity data were collected in northern Victoria Land. The
GANOVEX V data cover the Mt. Melbourne 1:250,000 quadrangle, while the GANOVEX VI data span the
Transantarctic Mountains south of the Drygalski Ice Tongue. The two data sets are connected by a coastal traverse.
The measurements were constrained by satellite-positioned elevation (GPS) data and, in some cases, ice depth radar
echo-sounding. Complete Bouguer corrections have been attempted to compensate for the effects of rugged terrain
and surrounding ice. In the Mt. Melbourne quadrangle the regional gravity gradient is uniform, decreasing inland by
~2.0 mgal/km. South of the Drygalski Ice Tongue the regional gradient is 3.0 mgal/km but becomes flat and variable
inland over Beacon Supergroup rocks. Both profiles are consistent with a flexural uplift crustal model. A coast-
parallel gravity profile reveals a long-wavelength anomaly of approximately 100 mgal amplitude, which is likely
caused by a deep seated source. Gravity models suggest that crustal thickening on the order of 5.0 km to 5.5 km at
the coastline between Terra Nova Bay and the region south of the ice tongue could account for the coastal anomaly.
The increase in thickness might lie across two “domains” of different uplift, or perhaps in some way be related to a
structure dating from the time of the Gondwana breakup.
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Introduction

The Transantarctic Mountains mark a physiographic and
tectonic boundary between East and West Antarctica. The
range extends for some 3000 km, and constitutes much of
the available outcrop exposure on the continent. However,
the crustal structure underneath the Transantarctic Mountains
is not well defined. Crustal models are severely limited by
the present lack of onshore sub-surface geological and
geophysical data.

In the past few years several groups added to the geo-
physical data base. One major effort was conducted jointly
during 1988-1989 and 1990-1991 by the German Antarctic
North Victoria Land Expeditions (GANOVEX V and VI)
and the United States Antarctic Program (USAP). This
paper presents some of the gravity data collected during
GANOVEX VI (Table 1). Also, the gravity data of
GANOVEX V (Kienle et al., 1992) are used in the present
analysis to test possible crustal models for a small portion of
the northern Victoria Land (NVL) continental margin.

Data

During GANOVEX V and GANOVEX VI, gravity data
were collected across the Transantarctic Mountains
throughout the Mt. Melbourne 1:250,000 quadrangle, and in
a profile across the Relief Inlet and Mt. Joyce quadrangles
south of the Drygalski Ice Tongue (Figs. 1a and 1b; Kienle
et al., 1992; Redfield et al., 1992a). The two study areas
were connected by a coast parallel traverse. All measurements
were tied to the Gondwana Station (Fig. 1a; located at A in
Fig. 1b), which in turn was controlled by an absolute gravity
measurement made at the Italian station at Terra Nova Bay
(Bozzo et al., 1991). The data were reduced to Bouguer
gravity anomalies using slab densities 0f 0.9 x 103 kg/m? for

ice, 2.67 x 103 kg/m?3 for felsic rock, and 2.8 x 103 kg/m3 for
layered sedimentary and mafic igneous rock. Density 2.8 x
103 kg/m3 was only used for stations south of the Drygalski
Ice Tongue and inland of the flattening of the regional
gradient. It should be noted that, technically, these stations
are not directly comparable to other stations corrected to
2.67 x 103 kg/m3. Ice corrections were made by considering
the difference in density between infinite slabs of ice and
rock, an appropriate method where bedrock lies well above
sea level.

Elevation and latitude control were for the most part
provided by satellite measurements. GPS differential posi-
tioning resulted in accuracies to better than 5 m of the WGS-
84 Ellipsoid. A small portion of the data from the Mt.
Melbourne quadrangle survey relied upon altimetry mea-
surements and locations scaled from topographic maps. The
atmospheric pressure dependent elevations were tied to a
network of GPS stations and corrected for barometric changes
with a linear function (Redfield ez al., 1992a; Kienle et al.,
1992). The GPS-determined ellipsoid heights and altimetry
heights were merged by Heimberg et al. (1992) after cor-
recting for geoidal undulations using the OSU8S6E geoid
model of the Ohio State University. In the Mt. Melbourne,
Relief Inlet, and Mt. Joyce quadrangles, the geoid height
ranges from —60 m to —56 m.

Rugged topography, poor map control, and vast icy ex-
panses of unknown thickness render mass deficiencies dif-
ficult to estimate. To minimize ice thickness uncertainties,
the gravity stations occupied during GANOVEX V were
placed on exposed rock outcrops, consequently requiring
substantial near-field terrain corrections (Redfield et al.,
1992a; Kienle et al., 1992). Terrain corrections were cal-
culated graphically to a distance of 21.5 km using existing
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