
tion fixes at most of the stations. Field work began in early
November 1976 with the relocation and excavation of the
Roosevelt Island camp (RI on the figure). Resurvey of a 40-
kilometer network of stakes near the camp was completed in
time for the arrival of the British Antarctic Survey (BAs)
Twin Otter that was to fly us to the grid stations. All of the
stations that were planted during 1974-1975 and several
from the preceding season were located and remeasured by
mid-December. This work was accomplished despite con
tinuous problems with the Twin Otter navigation system,
and our success was primarily due to the determination and
complete involvement of the pilot and engineer, G. Kershaw
andJ. Nicholson.

Early in December E. Penn and D. MacAyeal joined
Charles Bentley's RIGGS group at C-16 camp (figure) in the
southwest quadrant of the ice shelf, where they continued to
establish new grid stations until early February 1977. Three
geophysicists then joined the group at RI camp to begin
planting new grid stations in the northwest quadrant of the
ice shelf. At the end of December this entire group moved to
Q-13 camp (figure). Although the BAS Twin Otter was
obliged to return to the Antarctic Peninsula for part of the
season 82 of the planned new grid stations were established.
During the 1977-1978 field season we hope to locate these
stations, remeasure the strain rosettes, and repeat the
precise position fixes.

Preliminary analysis of RIGGS data from the southeast cor-
ner of the ice shelf revealed an apparent thickening with
time of the ice in this region (Thomas, 1976a). Currently a
more complete analysis (Thomas and Bentley, 1977) con-
firms this trend if we assume that locally there is negligible
melting or freezing beneath the ice shelf. With this assump-
tion, average thickening rates upstream of Crary Ice Rise
(figure) are calculated to be about 0.3 meters of ice per year,
decreasing toward the north so that, near the Ross Ice Shelf
Project drill-hole, the ice shelf is approximately in
equilibrium.

The RIGGS data also will be used to test a finite element
computer model of the ice shelf that will examine the effects
on ice-shelf dynamics of ice rises and ice streams.

This research was supported by National Science Founda-
tion grant DPP 76-23047.
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B. STAUFFER and M. MOELL

Physics Institute
University of Bern, Switzerland

The scientific objective of the contribution of the Univer-
sity of Bern to the Ross Ice Shelf Project is to determine both
the age of the ice shelf at different depths and the time
elapsed since the water beneath the shelf has been in contact
with the atmosphere. This aim is achieved by measuring
naturally produced isotopes, mainly carbon-14, argon-39,
silicon-32, and hydrogen-3, in large snow, ice, and sea-
water samples.

On 20 October 1976, B. Stauffer, M. Moell, and W.
Bernhard, all of the University of Bern, arrived at McMur-
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do. Approximately 2.8 tons of scientific equipments were
checked, repacked, and sent to the drill camp site at J-9,
where the team began its work on 26 October. All downhole
and seawater sampling had to be cancelled due to dif -
ficulties with the drilling program. Sampling was reduced to
surface and near surface levels. Of major interest should be
a silicon sample extracted from 600 liters of water pumped
up from the water well (45 meters below the surface) and its
corresponding reference sample obtained from surface
snow. Both samples were collected by a new method using
ion exchange resin and will be measured at the Laboratoire
de Glaciologie in Grenoble, France. The results should yield
information on long term accumulation rates.

On 2 December, the Swiss group returned to McMurdo to
start a contingency program on the annual sea ice 5
kilometers out of McMurdo. Two samples of air (400 liters
each at standard temperature and pressure) were collected
by degassing 50,000 liter of seawater from a depth of 5
meters below surface. Carbon dioxide and noble gases will
be extracted from these samples, and carbon-14, argon-39,
and krypton-85 activities will be measured. Extraction and
measurements are difficult and require time consuming
laboratory work at the University of Bern. The results will be
important as reference points for future seawater samples to
be taken at J-9. Additional seawater samples for total gas
and tritium analysis were collected at the same site.

The contingency program on the sea ice could only be
carried out thanks to the generous assistance by U.S. Ant-
arctic Program personnel. Their help is very much ap-
preciated.

Geochemical and isotope studies of the University of Bern
are supported by NSF grant DPP 73-05933. Principal in-
vestigator of the project is H. Oeschger.
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Subsurface measurements of the
Ross Ice Shelf, McMurdo Sound,

Antarctica

AUSTIN KOVACS and ANTH0NYJ. Gow

U.S. Army Cold Regions Research and Engineering
Laboratory

Hanover, New Hampshire 03755

During January 1977 a dual-antenna impulse radar pro-
filer was used successfully to monitor the depth charac-

teristics, lateral continuity, and inland boundary of sea
water infiltration in the McMurdo Ice Shelf, McMurdo
Sound, Antarctica. The profiler was similar in design to the
instrument used in January 1974 by Kovacs (Kovacs and
Cow, 1975) in preliminary investigations of brine-soaked
firn.

This season's studies have provided much new interesting
information on the brine infiltration zone, including data
on changes in the elevation of the brine-soaked layer and ice
shelf thickness as a function of distance from the shelf edge.
Results of one traverse, extending from the shelf edge to
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Figure 2. In-situ conditions existing on the high and low
side of the 4-meter step in the brine layer at station 10 In

figure 1.
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