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Geophysical studies of the Dufek intrusion, Pensacola
Mountains, were made between 30 November and 30
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December 1976. These studies were part of a continuing in-
vestigation of the Dufek intrusion and had as their objectives
locating the ice-covered margin and estimating the thickness
of the pluton to the north and west of the Dufek Massif. The
field party comprised A.B. Ford', C. Carlson', G.K.
Czamanske', and C.J. Nun', who were primarily involved
with geological studies of the Dufek Massif, and the authors,
who were primarily responsible for geophysical studies in
ice-covered areas. The primary logistics elements were Navy
LC-130 transport between McMurdo and the base camp
(figure), Scott tents for shelter at the base camp, and motor
toboggans for traversing.

The Dufek intrusion is one of the world's largest layered
mafic complexes. This Jurassic intrusion underlies an area
about half as big as that of the Precambrian Bushveld corn-
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Geophysical traverse
routes. The four geo-
physical traverses (labeled
1 through 4 in the se-
quence in which they were
performed) were entirely
in ice-covered areas.
Treacherous crevasses
were encountered only
near the extremities of
traverses 3 and 4.
Topographic contour in-

tervals are 200 meters.
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plex of South Africa. The intrusion is lopolith-like and has a
diameter-to-thickness ratio of at least 20:1. Only parts of the
stratiform section are exposed. The ice-covered basal
member is inferred by Behrendt et at. (1974) to be 1.8 to 3.5
kilometers thick and to be present below the ice near En-
chanted Valley. Above the basal section, 1.8 kilometers of a
plagioclase- two- pyroxene cumulate is exposed in the Dufek
Massif (Himmelberg and Ford, 1976). Ford (1976) suggests
that a 2- to 3-kilometer-thick section above the Dufek Massif
section lies unexposed beneath the Sallee Snowfield. An ad-
ditional 1.7-kilometer-thick section of plagioclase-two
pyroxene-opaque oxide cumulate is exposed in the Forrestal
Range. The roof has apparently been eroded. Ford (1976)
believes that the 300 meters of granophyre topping the For-
restal Range section is within 1 kilometer of the original
roof. Regional geophysical studies (Thiel et at., 1958;
Behrendt, 1962, 1964; Behrendt et al., 1966, 1974) suggest
that the Pensacola Mountains are in isostatic equilibrium;
that the Dufek intrusion extends over 24,000 to 34,000
square kilometers; that the Dufek in general, is 8.86 to 6.2
kilometers thick; and that the Dufek lies along a transition
between a generally thinner crust (perhaps 24 kilometers) to
the west and a more normal continental crust (perhaps 32
kilometers) to the east.

The four geophysical traverses (figure) were designed,
within time, budget, and logistics constraints, to locate the
ice-covered margins of the intrusion under Jaburg Glacier
and under the ice north and west of the Brown Nunataks,
and to permit a better estimate of the thickness of the intru-
sion in the vicinity of Enchanted Valley. Survey stations were
established at approximately 300-meter intervals (as
measured by a Wilde3 T-2 theodolite) along the four
traverses, and measurements of gravity (using a LaCoste and
Romberg3 G-2 gravimeter) and ice thickness (using a radar
sounder, following methods described by Watts and
England, 1976), were made at approximately 600-meter in-
tervals. At 2-kilometer intervals along traverse 1, gravity was
measured at the corners of precisely surveyed, 100-meter-
per-side equilateral triangles to detect the strong across-
traverse, regional gravity gradient observed by Behrendt et
at., 1974. The expected regional gradient is greater than
+2 mgal/km to the northwest, and the sensitivity of the
measuring technique is about 1 mgal/km. Multiple
altimeter readings taken at all traverse stations and
microbarograph recordings at the base station will permit
an estimation of the expected errors in future gravity studies
of the Dufek intrusion, should elevation calculations be
based upon altimetry alone. Maintaining the survey line
consumed about 60 percent of the traverse time.

Preliminary analysis of the data shows that the margin of
the Dufek intrusion is reflected both in the topography of
the ice-rock interface and in a Bouguer gravity anomaly.
Along traverse 1, the margin is about 10 kilometers from the
base camp across Jaburg Glacier. Along traverses 2 and 4,
the margin is along the northern flanks of the Brown
Nunataks rather than 10 kilometers farther toward the
Ronne Ice Shelf (Behrendt et at., 1974). Observed ice
thicknesses are 300 meters at the base camp, 200 meters on
traverse 2 near Hannah Peak, as much as 600 meters toward

'Trade names are used for descriptive purposes only and do not con-
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the northern extreme of traverse 2, and 1.1 kilometers in
Jaburg Glacier. The analyses are underway to estimate
thickness of the Dufek under Enchanted Valley and to utilize
the gravity gradient data.

The project is supported by National Science Foundation
grants DPP 76-21663 and DPP 75-17682 to the U.S.
Geological Survey.
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Metamorphic basement rocks,
central Transantarctic Mountains
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Investigations on metamorphic basement rocks in the cen-
tral Transantarctic Mountains reached a temporary conclu-
sion in 1976 with the completion of my dissertation. This
research began in 1970 as part of a program of geological
reconnaissance mapping by the Institute of Polar Studies at
The Ohio State University, and was continued in 1974 when
a four-man party undertook detailed mapping in the Dun-
can Mountains. For comparative purposes the Antarctic
studies were complemented in 1972 by a tour of late
Precambrian localities in South and Southwest Africa along
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