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The data we collected along a 4,200-kilometer traverse
during December 1978 substantially enlarged the known
area of the Dufek layered mafic intrusion.

An aeromagnetic and gravity survey in 1965 indicated
that the 172±4 million-year-old intrusion covered
34,000 square kilometers, making it the second largest
such structure in the world. Our 1978 data, however,
indicate anomalies that can be traced about 200 kilo-
meters farther north from the Forrestal Range and Du-
fek Massif than previously observed over the Filchner

Ice Shelf near Berkner Island at approximately 80°30'SI
45°W. Radar ice soundings enabled us to calculate Bou-
guer anomalies at locations where free air anomalies had
been previously measured east of the Forrestal Range.
The aeromagnetic and gravity data indicate that the
Dufek intrusion probably extends southeastward to the
vicinity of 83°45'S/43°W.

Together, these results suggest a minimal areal extent
of about 50,000 square kilometers. The Dufek intrusion
is comparable in area to the Bushveld complex in Africa.

As measured a few hundred meters directly over out-
crops of the Dufek intrusion, observed aeromagnetic
anomalies ranged in amplitude from about 50 to about
3,600 nT, thereby reflecting a variation in measured re-
manent magnetization and susceptibility extending over
three orders of magnitude (Beck, 1972). Topography
on the bedrock surface is as much as 4 kilometers based
on depths beneath the Filchner Ice Shelf previously de-
termined from seismic soundings compared with the
highest peaks. The grounded ice is as much as 2.5 kil-
ometers thick over the intrusion. Using surface and sub-
surface topography determined from the radar sound-
ing profiles, we calculated magnetic models to fit the
observed magnetic data compatible with the 5°-10°
southeastward dip of the strata, which require normal
and reversed magnetization ranging from 10_4 to 102
electromotive units per cubic centimeter. The models
suggest initial cooling of the intrusion through the Curie
isotherm through reversals in the Earth's magnetic field
as proposed by Beck (1972) on the basis of paleomag-
netic results.
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This study is part of a continuing, detailed petrologic
investigation of the Dufek intrusion, a stratiform body
of mafic rock that makes up nearly the entire northern
third of the Pensacola Mountains (Ford, 1976).

The structure and rock textures of the intrusion and
the relation of rock and cumulus-mineral chemistry to
magmatic stratigraphy indicate an origin of the rocks by
crystal accumulation on a magma-chamber floor (rocks
of this nature are termed cumulates). One of our objec-
tives, therefore, is a detailed investigation of the min-
erals and their chemical variation so as to develop an
understanding of magma differentiation and cooling.
Previous studies have investigated cumulus pyroxenes
and iron-titanium oxide minerals (Himmelberg and
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