
ferent locations have resulted from using an incorrect velocity-
density model.

Ground-based magnetic and gravity measurements were
made at many points on the local 100-square-kilometer grid
during both the 1978-79 and 1979-80 field seasons. Rapid
variations in the magnetic field (15-100 gammas per hour)
made frequent readings at a central base station essential to
the analysis of these data. The magnetic anomaly field is char-
acterized by a steep gradient of 225 gammas in only 10 kilo-
meters, with a high in the grid east and a low in the grid west.
A three-dimensional model using a source of high magnetic
susceptibility (0.011 centimeter-gram-second units) immedi-
ately beneath the ice gives a magnetic field that closely fits that
observed. However, the 5.8-6.0-kilometer-per-second seismic
velocities obtained in the same area (Shabtaie et al. 1980) are
much lower than would be expected for most rocks with the
required magnetic susceptibility. An acceptable geologic
explanation may involve mafic extrusives interstratified with
sediments.

In an effort to determine the extent of crystalline anisotropy
in the ice sheet, a seismic wide-angle reflection experiment
was performed during the 1979-80 field season (Shabtaie et
al. 1980). Preliminary results for one of the three lines shot are
shown in figure 2, which is a plot of average wave speed over
the travel path vs. angle of incidence. As the figure shows, the
data can be modeled quite nicely by an ice sheet that comprises
approximately 50 percent perfectly anisotropic ice with a ver-
tical axis of crystal symmetry.

Seismic short refraction data from Dome C are being reduced
and analyzed. Compressional wave velocities increase more
slowly with depth than at Byrd Station, on the Ross Ice Shelf,
or in Victoria Land. The density-depth curve calculated using
Kohnen's density-velocity relation (Kohnen 1972) is similar to
Alley's (1980), compiled from direct measurements on core
from Dome C, and to the one reported by Korotkevich (1978)
from direct measurements of core taken from Vostok.

Analysis of the electrical resistivity profiles reported last
year (Shabtaie et al. 1980) continues, with emphasis on devel-
oping a computer program to calculate apparent resistivities
on an inland ice sheet in which the density, temperature, and
ionic impurities vary with depth.

Analysis of digital magnetotelluric recordings made during
the 1979-80 field season has yielded inconclusive results.
Updating of the analog equipment has continued in prepara-
tion for the 1981-82 field season.

This research was supported by National Science Founda-
tion grant DPP 78-20953.
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Figure 2. Plot of the average wave velocity (in meters per second)
measured through the Ice sheet vs. angle of incidence (I), for wide-
angle seismic reflections, Dome C. The dashed line indicates the
velocity function expected for an ice sheet comprising two layers
of equal thickness, one with random crystalline alinement and the
other with 100 percent vertical c-axial alinement.
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Dome C glaciology
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Data collected during the 1978-79 and 1979-80 field seasons
(Bolzan, Palais, and Whillans 1979) at Dome C have been
analyzed, and most results were presented at the Third Inter-
national Symposium on Antarctic Glaciology (TIsAG) in Sep-
tember 1981.

J . Palais has studied snow stratigraphy with a view toward
developing a model for the formation of the stratigraphic fea-
tures preserved at depth. Many of these features are satisfac-
torily explained by patterns in original deposition complicated
by the formation of sastrugi. We plan to investigate diagenetic
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effects when the results of the stable oxygen isotopic mea-
surements become available.

R. Alley has studied the 50-meter core obtained by the Polar
Ice Coring Office. He has found grain size and firn-structural
variations, the origins of which are unknown. The amplitudes
of these variations decrease with depth, and depth changes
have been studied to test models for grain growth and firn
densification with depth.

J . Boizan, R. Ewing, and I have compared the temperature
profile at Dome C with model calculations and find it consis-
tent with steady glacial flow and a climatic temperature
increase of about 3°C about 15,000 years ago. This confirms
the concept that antarctic temperatures were lower during the
last Northern Hemisphere glaciation and that this portion of
the ice sheet has not surged during the past 100,000 years or
so, contrary to some suggestions.

The interpretation of shallow-depth temperature profiles
requires a knowledge of the thermal properties of firn. J . Bol-

zan and I designed and operated simple equipment at Dome
C to test core samples. R. Ewing interpreted the data, and
results were presented at TISAG.

In preparation for the interpretation of stable oxygen iso-
topic ratio data, D. Bromwich and C. Weaver have been study-
ing atmospheric processes using data published by Japanese
researchers from Syowa Station. They find that the isotopic
ratio there is closely connected with the sea ice extent.

Strain figures were established in 1978-79, and remeasure-
ments will be done in 1981-82; other aspects of our program
at Dome C will be concluded as well.

The program is supported by National Science Foundation
grant OFF 76-23428.
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collapse of the ice sheet (Denton et al. 1979). The radial network
of flights over this area defined the drainage basin for Pine
Island Glacier (figure) and also revealed deep and rugged bed-
rock topography between the Ellsworth Mountains and a much
more elevated region toward Eights Coast.

One flight covered the area to the east of Siple Station toward
the base of the Antarctic Peninsula. This flight, together with
two tracks flown over the peninsula going to and from the
Ellsworth Camp, complemented sounding carried out by BAS
in 1975 using NSF fuel from Siple Station (Swithinbank 1977).
The objectives were to define the southern limit of the Ant-
arctic Peninsula and to investigate its geological structure in
relationship to the low-lying bedrock to the west.

Several local glaciers within the Ellsworth Mountains were
sounded on another flight. Long and cross profiles of New-
comer, Nimitz, Minnesota, and Union Glaciers were obtained.

A Twin Otter belonging to the British Antarctic Survey (BAS)
carried out 60 hours of airborne radio-echo sounding in Feb-
ruary 1981 as part of a joint National Science Foundation (NSF)/
BAS program to study the tectonics of West Antarctica and the
geological relationship between East and West Antarctica. We
operated from the NSF Ellsworth Camp set up for the 1979-80
season. For logistic reasons, geological field parties could not
be supported, so all the fuel was used for radio-echo flights.
Because the base of operations was near the center of the area
of interest, all flying time provided new useful data. A total of
12,000 kilometers of track was flown, covering the half-million
square kilometer area of Ellsworth Land between Pine Island
Glacier in the west and the base of the Antarctic Peninsula in
the east.

Ten flights were made between 6 and 17 February 1981. Five
flights were over the previously unsounded area of Ellsworth
Land to the north and west of the Ellsworth Mountains. Two
of these flights ranged as far as Pine Island Glacier, measuring
transverse and longitudinal profiles of an outlet glacier thought
to play an important role in determining the stability of the
west antarctic ice sheet (Denton et al. 1979). At the grounding
line the ice is about 1,400 meters thick, resting in a bedrock
trough about 1,200 meters below sea level and on a 200-meter-
high bedrock sill. This sill may be preventing the postulated

Surface elevation contours (In hundreds of meters) from aircraft
Pressure altimetry.
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