
that melts in situ ice under airtight conditions and
extracts the carbon dioxide from bubbles released by
the melting ice. The probe's electrical and pneumatic
down-hole systems are controlled by a special cable-
hose on a power winch and a remote control panel.
The remaining gases are pumped through the hose to
the surface and into steel cylinders by an all-stainless-
steel diaphragm compressor. In a 6-meter dummy hole,
the equipment was tested for reliable function and
vacuum tightness.

During January 1972, four down-hole extractions
were done at depths of 380, 270, 180, and 100 meters
below the actual snow surface. Each time, the hole
was sealed at the bottom and the top of a 4-meter-
long section. After prolonged tightness tests, 4 to 5
tons of ice were melted and the gases sampled. During
the first three sampling operations the carbon dioxide
was extracted through the probe by pulling the air
gases released by the bubbles through a 5-Angstrom
molecular sieve. During the fourth sampling, the car-
bon dioxide was recovered by circulating the meltwater
in the probe through a strong alkaline ion exchange
resin. After transportation to the lab, the carbon
dioxide samples will be used for carbon-14 dating of
the air entrapped in the ice. The remaining gases were
compressed and stored for later investigations in the
lab, mainly for argon-39 dating, which gives another
indication of the age of the ice.

After each extraction, about 1.5 ton of the melt-
water was pumped to the surface with a submergible
water pump. The water from the 270-meter depth was
pressed through a 1.2-micrometer Millipore filter. In
the lab the filtrate will be investigated for cosmic
dust. It will be possible, for example, to find man-
ganese-53 by neutron activiation methods. The other
three water samples were used for chemical filtration
of the silicon-32 containing material by iron hydroxide
precipitation. To complete a profile started in the
1969-1970 season, two additional 1-ton samples for
silicon-32 extraction were taken in the "lead mine"
outside Byrd Station. Laboratory measurements of this
unstable isotope will be made at the University of Co-
penhagen (Denmark). These measurements will give
a third check of the age of the ice in the appropriate
depths. At the 380-meter depth, the age is estimated
to be 2,400 to 3,200 years.

To help understand the results of the dating, we
have studied the mechanism of air entrapment in ice
during the transformation of firn to ice. In the "lead
mine," 68 firn samples were taken in the region of
melt layers discovered this season about 20 meters
helow the surface. The firn samples will be used for
stable oxygen isotope measurements.

Field operations, including packing and shipping of
all usable equipment, were finished by early February,
just before Byrd Station was closed.

Ice-sheet dynamics near Byrd Station

I. M. WHILLANS

Institute of Polar Studies
The Ohio State University

This was the second of a three-season program of
studying ice-sheet deformation near Byrd Station. The
first season's work was described in Dewart and
Whillans (1970), and the survey techniques were
almost the same this year. The network size was
doubled, and the original network was resurveyed.

The surveying proceeded satisfactorily, but equip-
ment problems precluded our obtaining enough ice
depths from the seismic program. Seismology will be
included in the program for the third season.

In addition to the main experiment, several small
experiments were conducted. The depths of anchors
set in the firn during 1969-1970 were remeasured to
study firn settling. Drilling rate profiles in the firn
for hot-point drills were obtained for possible cor-
relation with density. The surface winds were recorded
at three sites about 1 kilometer apart to determine the
part that inversion winds (Mahrt and Schwerdtfeger,
1970) play in snow distribution. Mass balance meas-
urements were taken along the Byrd Station strain
network, which links Byrd Station to the ice divide.

The field camp was established by three LC-130
field landings, and a Jamesway hut was built by a
detail from Antarctic Support Activities on November
15. We obtained further supplies—and left the camp
on February 1 and 12—by motor toboggan trips to
Byrd Station.

The work is supported by National Science Founda-
tion grant GV-26137X, "A continuation of the study
of ice sheet dynamics northeast of Byrd Station." Field
party members were Steven P. Gawne, Michael D.
Mefferd, Sidney R. Prahl, James M. Wells, and Ian
M. Whillans.
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