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Geophysical investigations of the
Pensacola Mountains and adjacent

glacierized areas

JOHN C. BEHRENDT, JOHN R. HENDERSON, and
WILLIAM RAMBO

U.S. Geological Survey

LAURENT MEISTER

Geophysical Service International

Recent analyses of aeromagnetic, gravity, and seismic
reflection measurements made in 1965-1966, in the Pen-
sacola Mountains of Antarctica, have extended knowl-
edge of the geology beneath areas covered by thick ice.
There is a broad regional Bouguer anomaly with grad-
ients parallel to the northwest edge of the Pensacola
Mountains block. Bouguer anomaly values decrease from
82 milligals to —90 milligals across this transition from
West to East Antarctica. Theoretical profiles fitted to the
gravity data indicate the presence of either an abnormally
thin crust on the west antarctic side, or a normal crust
on the west antarctic side with a steep step-like transi-
tion from West to East Antarctica. This transition sug-
gests that a fault extends from the crust-mantle boundary
to near the surface in the vicinity of Schmidt Hills.
Gravity, magnetic, and seismic data suggest the existence
of a thick section of low-velocity, low-density, nonmag-
netic, presumably sedimentary rock beneath the ice north-
west of the Pensacola Mountains.

A least square regression of the Bouguer anomalies,
compared with elevation in the Pensacola Mountains
area, suggests that the amplitude of the gravity anomaly
associated with the Dufek layered gabbroic intrusion is
about 85 milligals. This corresponds to about 8.8 to 6.2
kilometers thickness for the intrusion, assuming reason-
able density contrasts. Magnetic anomalies approaching
2,000 gammas in amplitude are associated with the in-
trusion. The decrease in amplitudes of one to two orders
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of magnitude from the northern Forrestal Range to the
southern Dufek Massif is consistent with measured
magnetic properties (including normal and reversed
remanent magnetization). This interpretation is sup-
ported by theoretical magnetic models that suggest the
presence of a 4-kilometer fault across the front of the
Dufek Massif, down to the northwest. Models fitted
to 100 to 200 gamma anomalies over the southern Dufek
Massif require either a basal section 1 to 2 kilometers
thick, of higher magnetization than that measured from
rocks in the lowest exposed part of the section, or in-
finitely thick bodies of the low magnetization actually
observed. The first hypothesis is most reasonable and
suggests a possible basal ultramafic layer.

Magnetic and gravity data suggest a great extension
beneath the ice of the Dufek intrusion. The magnetic
data indicate a minimum areal extent of about 24,000
square kilometers and gravity data outside the magnetic
survey suggest an additional 10,000 square kilometers.
This gives a total minimum estimate of 34,000 square
kilometers, at least half of the area of the Bushveld
complex. Other magnetic data suggest that the Dufek
intrusion possibly continues as far north as Berkner
Island.

A number of magnetic and gravity anomalies of lim-
ited areal extent are associated with small scale geologic
sources within the Pensacola Mountains and beneath the
ice sheet. Precambrian diabase intrusions in the Schmidt
Hills area are inferred to be the sources of 50 gamma
amplitude magnetic anomalies. A —200 gamma mag-
netic anomaly and a positive Bouguer anomaly in the
Weber Ridge area at the north end of the Patuxent Range
are thought to be caused by a mafic intrusion. There is
a negative anomaly of at least —30 milligals amplitude
over the Median granite and Beacon(?) sedimentary
rocks in the Torbert Escarpment area relative to the
Patuxent Formation in the Neptune Range.

The free air anomaly data and the Bouguer anomaly-
elevation regression calculation suggest that the area is
in regional isostatic equilibrium.

New data for a Cenozoic history of
Wright Valley, southern Victoria Land

M. J . MCSAVENEY

The Institute of Polar Studies
The Ohio State University

Recent reinterpretations of the pecten locality in
Wright Valley, south Victoria Land (Webb, 1972a,
1972b; McSaveney and McSaveney, 1972; Brooks, 1972;
Vucetich and Topping, 1972), investigations of high-
level till deposits at Shapeless Mountain and Mount
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