
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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Airborne radio-echo sounding in
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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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The Minnesota and Union Glaciers cut across the dominant
structural trend of the mountains, while the Newcomer and
Nimitz Glaciers follow it. We also sounded along six gravity
profiles made earlier by U.S. scientists studying major struc-
tural features of the Ellsworth Mountains.

A short flight to the southwest of the Ellsworth Mountains
was used to fill in a blank area on the NSF/Scott Polar Research
Institute and Technical University of Denmark grid of radio-
echo sounding flights (Drewry et al. 1979). The remaining two
flights concentrated on the Ronne Ice Shelf. The ice rises and
western boundary of the ice shelf appear to be morphologically
similar to each other but sufficiently different in character from
the rest of Ellsworth Land to provide a constraint to the size
of a possible Ellsworth Mountain microcontinent (Schopf 1969;
Watts and Bramall 1980).

Navigation was by means of a Doppler radar system. The
accuracy was very good, errors of only a few kilometers being
observed after flights lasting up to 8 hours. Most of the flying
was carried out at about 10-meter terrain clearance in order to
gain maximum penetration of the ice sheet. Low flying allowed
successful sounding even in areas of extensive crevassing;
surface reflections from the spectacular jumble of rifts, cre-
vasses, and rumples on Pine Island Glacier obscured the bot-

tom echo when flying at altitudes of a few hundred meters
above the surface but caused no loss of echo when flying at 10
meters.

This work was supported by National Science Foundation
grant DPP 78-20679 to I. W. D. Dalziel of Lamont-Doherty Geo-
logical Observatory, Columbia University.
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Analysis of RIGGS data, 1980_1981*
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Analysis of gravity data from the Ross Embayment continues
at the Geophysical and Polar Research Center. Sea-shelf grav-
ity data from cruises 32, 51, and 52 of the USNS Eltanin, which
have been approximately adjusted to the new gravity datum
(IGSN 71) and geodetic reference system (GRS 67), have been
used to extend the Ross Ice Shelf Geophysical and Glaciological
Survey (RIGGs) gravity data to the edge of the Ross Sea conti-
nental shelf.

Except for a few isolated anomalies, free-air gravity anomaly
values in the Ross Embayment (figure) are negative. Free-air
gravity anomalies trending parallel to the Transantarctic
Mountains dominate the map. These anomalies are superim-
posed on a regional free-air gravity anomaly field that
increases from a minimum of -30 milligals near the Siple
Coast to -15 milligals near Ross Island and near the edge of
the Ross Sea continental shelf. The regionally negative char-
acter of the free-air gravity anomaly field favors an extended
Ross Ice Sheet model for late Wisconsin time.

A spectral analysis technique described by Lewis and Dor-
man (1970), applied to the free-air anomaly, Bouguer anomaly,
and bathymetry maps of the Ross Embayment, reveal that
topographic loads with wave lengths greater than 500 kilo-
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*Contribution 397, University of Wisconsin-Madison, Geophysical
and Polar Research Center.

Free-air gravity anomaly map of the Ross Embayment. The contour
Interval Is 10 milligals.
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