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Geophysical and glaciological investigations of the
West Antarctic ice sheet were continued in the re-
gion of the Byrd Station Strain Net (BSSN). Two
parties were in the field from December, 1969, to
February, 1970. The geophysical party used a Snocat
and the glaciological group operated out of a tent
camp with two motor toboggans.

In order to test theories of ice-sheet deformation,
the construction of a detailed strain network was
begun and measured for the first time. The study
area is 50 km northeast of Byrd Station along the
BSSN, which extends from Byrd Station to the re-
gional ice-flow divide. The study area, unlike that
in the vicinity of Byrd Station, has a simple strain-
rate field and a regular surface topography. The sta-
tion separation is 500 m, as compared to 3 km for

the BSSN. When completed, the detailed network
will cover an area of 4 x 12 km. Horizontal strain is
being obtained by trilateration by Geodimeter be-
tween aluminum poles (Fig. 1). Levelling between
bamboo poles (Fig. 2), set next to each aluminum
pole, will give relative vertical motion and indicate
any thrusting, slumping, or upwelling in the ice.
These experiments are designed to test the theories
of Budd (1968, 1970) and Hughes (1970).

Firn studies included 2-m pit density profiles,
snow-depth measurements, and direct measurements
of vertical strain from wires attached to anchors at
different depths in the firn. These will be studied
for a possible correlation with surface slope.

Accumulation measurements were also made at
existing stake arrays and at all survey and marker
poles of the BSSN, and the latter were replaced by
new bamboo poles.

Gravimeter and magnetometer observations were
made at key points along the BSSN and at many of
the stations of the detailed network. Gravity ties
were obtained between Christchurch, McMurdo, and
Byrd, including several sub-bases in the Byrd and
McMurdo areas.

Seismic shooting was carried out near Byrd Station
and in the vicinity of the detailed network to obtain
bottom reflections and seismic velocities in the ice.
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Good reflections from the ice-rock interface were
obtained in the detailed study area at an ice depth.
of approximately 2,600 m. The bottom was found to
be smooth and dipping gently to the northeast, i.e.,
toward the ice-flow divide. A wide-angle reflection
profile was shot along one side of the detailed
network.
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The second field season of the joint University of
Bern-CRREL program on carbon dating of ice was
completed at Byrd Station during the austral summer
of 1969-1970. The main effort involved in situ bore-
hole extraction of gases from entrapped air bubbles
in several tons of glacier ice for measurement of C14
activity. Melting of ice cores for such measurements
is impractical since it requires 200 m of core to ob-
tain enough CO 2 (about 30 cm3 ) to obtain a reli-
able date: in addition to using up a considerable
amount of core, the length of the section would de-
stroy the stratigraphic value of the age obtained.

Of two new prototype CO 2 sampling probes tested
this season, one was designed for use only in shallow
(400 m deep), dry holes. The dry-hole probe con-
sists of a 10-kw electric heater with a vacuum-tight
inflatable rubber packer seal above it. The probe is
lowered to a selected depth in the borehole, the
packer set, and the melting process begun. The
gases from the air bubbles are pumped to the sur-
face, where the CO2 is separated and the remaining
gases stored in stainless steel containers.

The second CO2 sampling probe was designed for
deep, fluid-filled boreholes. In this situation, it is not
possible to pump the extracted gases to the surface
because the gases go into solution when bubbly ice
is melted at high pressure. Instead, the CO 2 is col-
lected from the meltwater, using a strong, basic ion
exchange resin (Amberlite 400) and a pump to cir-
culate the water through the ion exchanger. The
resin is first carefully activated in the field laboratory
by placing it in a vacuum system and washing it
with a CO 2 -free NaOH solution. This probe also
uses a 10-kw heater and 2 packer seals approximately
3 m apart. Above the top packer seal is a tank of dis-
tilled water used to flush the hole fluid from the
space between the probe and the hole wall. The en-
tire surface of the probe is covered with an emer-
gency heating device to prevent freeze-in.

Six down-borehole total gas samples were col-
lected (using the dry-hole probe), spaced syste-
matically from different layers over a 335-rn hole that
was finished this season in the drilling trench at
Byrd Station. Laboratory measurements will be made
at the University of Bern for C 14 , Ar39, and gaseous
composition. In addition, approximately 2 tons of
meltwater from two samples was pumped to the
surface and treated, and will be examined for Si32
activity at the University of Copenhagen. Field tests
were conducted with the deep-hole probe, but no
sample collections were attempted.

Gases, liquids, and solids were collected for isotope
and geochemical investigations in the "lead mine"
and in a pit near the "mine" and returned to Han-
over with the ice-core shipment. Studies will be
made on these samples for fission products, 0-iso-
topes, tritium, fissionable isotopes (U 235 and Pu239),
and ionic chemistry to obtain information on the
snow accumulation rate and geochemical parameters
at Byrd Station during the last few tens of hundreds
of years.
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