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Cosmic-ray balloon being launched at McMurdo.

mature to cite the results. Extremely quiet solar conditions prevailed during the very brief period available in the antarctic summer for launching the
flights. Therefore, any intensity variations that
might have occurred were of very small magnitude
and are much more difficult to resolve than effects
which would manifest themselves during solar particle
events or during extreme geomagnetic disturbances.
One of the goals was to search for possible diurnal
variations in the cosmic ray intensity. For this reason,
the launching times were staggered to insure a
round-the-clock coverage at ceiling altitude (7 mb.).
Preliminary analysis has revealed that the noon-midnight ratio is very close to unity, but the possibility
that small but significant time variations occurred can
not yet be excluded. Machine programs are now being
developed to push the analysis to the ultimate limits
impoed by statistical and experimental uncertainties.
These flights demonstrated that McMurdo is an
excellent site for carrying out investigations with balloon-borne instruments. Some flights remained at
high ahiudes and within radio range for more than
two days. This limit could be significantly increased
by selecting a more effective location for the receiving
antenna and by adding a minimal ballasting arrangement.
July—August 1969

Results from earlier research on carbon-dating of
ice, performed in Greenland using a melt-vacuum vessel technique (Langway et al., 1965; Oeschger et al.,
1966) and later a unique, down borehole technique (Oeschger et al., 1967) suggested the feasibility of developing a new system to be used in
conjunction with the current antarctic deep coredrilling program (Ueda and Hansen, 1967; Ueda
and Garfield, 1968). The objective was to develop a
remotely controlled melt-extraction system that could
operate and make collections in a liquid-filled or a dry
borehole over entire vertical profiles of an ice sheet
for carbon-dating purposes and other solid, liquid,
or gas collections.
During the 1968-1969 field season, Cold Regions R&E Laboratory and University of Bern researchers conducted preliminary investigations related
to the carbon-dating program in the deep, liquid-filled
borehole (2,164 m) and in a shallow, "dry" borehole
(220 m) at Byrd Station. The pilot probe and auxiliary extraction lines, initially designed and engineered
solely for CO 2 collections, were exhaustively tested in
the main trench (-20°C.) and in the 200-m deep dry
hole. The tool is 7.2 m long, has a 15.4 cm diameter,
and can be lowered to any depth in a borehole where
a collection is desired. When in place, two hydraulically controlled seals are released to block a 3'/2-m
long portion of the borehole. Special precautions are
taken to avoid contamination. The space between the
seals is cleaned of its drilling fluid by releasing
CO2-free wash water from a heated tank. Melting the
ice along the borehole wall to collect the sample is
iniJated by injecting additional pure water. The
meltwater is then passed through an ion-exchange
column that collects the HCO, and CO,-; the purified meltwater flows through a heater for recirculation. With this system, about one ton of ice can be
melted in 30 hours with a 10 KW power supply. One
down-hole gas sample was collected before a malfunc123

tion occurred in a motor within, the probe, creating an
emergency situation that resulted in freezing-in of the
probe at the 200 m depth. Initial attempts to free the
probe by using a glycol solution and hydraulic jacks
were not successful.
The field trials showed that the melt-extraction
principles are sound. Valuable experience gained
during the tests will lead to improved design and
construction criteria being incorporated into the new
probes that are currently being built at the Institute
of Physics, University of Bern, for use at Byrd Station
in 1969-1970.
In addition to the borehole sample, five CO 2 samples were extracted from different depth levels in the
"Lead-Mine" ice tunnel at Byrd Station. Each sample
consists of a few hundred liters of air pumped from
the firn and trapped on molecular sieves. These samples will contribute to the understanding of the proflfi,wll
cesses of air inclusion durine
glacier ice.

transferred by refrigerated truck to cold storage facilities at Littleton, New Hampshire. The assistance of
the drill crew and personnel of Task Force 43, who
together performed most of this work, is gratefully
acknowledged.
The drill hole at "Old Byrd" (drilled in the 19571958 summer) is still accessible for temperature and
deformation measurements above 200 m. Originally
14.6 cm in diameter and 309 m deep, this hole has
closed off to less than 6.0 cm at 200 m. Closure rates in
the top 200 m have remained essentially linear at these
lower stresses, in marked contrast to the accelerating
closure rates observed at the higher stresses below 200
M.

Results of seven years' measurements along two
10-km-long accumulation-stake lines that traverse the
undulating snow surface around Byrd Station show
that the snow has been accumulating at the rate of
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Participation in the 1968-1969 antarctic field
season was limited to processing cores from the deep
drill hole at Byrd Station, conducting further measurements of closure in the 309-rn drill hole at the old
Byrd Station, and remeasuring accumulation at snow
stakes around Byrd Station.
Approximately half of the total length of ice cores
(1,100 m) from the deep drill hole was packed and
returned to the United States aboard USN
Wyandot. The shipment reached Davisville, Rhode
Island, on March 15, 1969, and the cores were then
124

Dirt-ice bands and a fragment of granite in core from
2,162-rn depth (2 m from
bottom of ice sheet) at Byrd
Station.
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