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Dome C geophysical survey, 1981-1982
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The geophysical survey at Dome C continued for a third
season between late November 1981 and late January 1982. The
measurement program was more specialized than in previous
years (Bentley et al. 1979; Shabtaie et al. 1980), with con-
centration on measurements of electromagnetic wave velocity
in the firn, sonic logging and seismic shooting in the 900-meter
borehole (Lorius and Donnou 1978), a search for seismic reflec-
tors deep within the ice sheet, and tests of new radar recording
equipment developed at the University of Wisconsin. Some
magnetic surveying and magnetotelluric recording also were
carried out.

Radar studies. Two newly devised borehole experiments were
carried out. In the first, a radar target was lowered into the 900-
meter borehole and echo times from three surface sites to sever-
al depths within the hole were measured. The surface sites,
each approximately 150 meters away from the borehole, were
spaced around the hole at azimuths differing by about 120°. This
arrangement permitted the separate calculation of the average
vertical wave speed and the inclination of the borehole. In the
second experiment, a half-wavelength dipole was suspended in
a 100-meter borehole by a coaxial cable which was coupled
directly into an oscillograph. Travel times from a transmitter on
the surface to the antenna in the hole were used to calculate
average wave speeds. The results of both experiments show
good agreement with the borehole measurements carried out
by Robin (1975) (figure).

Testing continued on digital recording for the radar system.
The basic design (Bentley et al. 1979) is unchanged, but the
system now includes a stacking circuit that can average and
record 250 echoes every half second. Although digital recording
on magnetic tape was not possible, the stacked records were
displayed and recorded on a Honeywell 1865 oscillograph as a
sequence of A-displays (displays showing signal amplitude as a
function of time). Profiling was carried out along two 10-kilome-
ter lines at a speed such that one display was recorded every 2
meters. The profiles showed internal reflectors whose ampli-
tude changed rapidly in distances of only a few meters. Ampli-
tude data on bottom and near-bottom echoes also were
obtained.
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Average vertical electromagnetic wave speed in the ice sheet above
the indicated depth. Dots and crosses are lower and upper limits
corresponding to reflection from the top and the bottom of the
logger, respectively. The continuous line represents the average
speed predicted by Robin's (1975) empirical equation relating wave
speed and density. m/xs = meters per microsecond.
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Several miscellaneous experiments were carried out. A trans-
mit/receive switch was developed, but it provided only about 12
decibels of isolation and was abandoned. A 10-meter core was
recovered and will be used for laboratory measurements of the
permittivity of firn. Most important, some bench tests of the
SPRI Mark II receiver unexpectedly revealed an amplitude-
dependent signal delay. This delay, which may be as much as
0.20 microsecond, is a likely cause of the anomalously high
average wave speeds often measured by the radar wide-angle
technique (Jezek et al. 1978).

Sonic logging. A program of compressional wave (P) and
shear wave (S) logging was carried out in the 900-meter
borehole. The system (Bentley 1972) comprised a 28-kilohertz
transmitter with two receiving transducers, either 2.6 or 10
meters apart, suspended below it. The section logged was be-
tween depths of 777 meters (limited by hole closure) and 137
meters (the top of the borehole fluid). Velocities were measured
every 10 meters with the logger stationary, and every 0.2 meter
with the logger in motion. For the latter measurements, the
signals were recorded on the Honeywell oscillograph. Both P
and S waves appear to be present. Preliminary analysis reveals
no large velocity changes such as would be caused by a pro-
nounced anisotropic crystalline fabric.

Borehole shooting. For comparison with the sonic logging,
charges (0.15 kilogram) were detonated at five depths (600, 450,
350, 250, and 180 meters) in the borehole. An L-shaped record-
ing spread with 24 geophones spaced at 30-meter intervals ("L-
spread") was used. The seismograms obtained show good first
breaks and should yield accurate determinations of the average
vertical velocity in the upper ice sheet. Strong bottom reflec-
tions that should be useful for studying the ice-rock interface
also were obtained.

Vertical reflection shooting. Reflection shooting concentrated
primarily on a search for the deep intraglacial seismic reflectors
that have been observed in West Antarctica (Bentley 1971) but
never in East Antarctica. Approximately 20 analog and digital
recordings were made on L-spreads at each of ten 30-meter shot
holes. Indisputable reflectors located approximately 300 meters

above the ice-rock interface were observed at two stations, and
weaker probable reflections were observed at several others; all
the data should be improved by digital signal processing. Evi-
dence of a possible connection between the seismic reflector
and the top of the basal no-reflecting zone widely observed
from airborne radar studies will be sought.

Magnetic surveying. Eighteen new magnetic stations were
occupied in the grid southwest portion of the local survey area
in an effort to define more completely the high-gradient anoma-
ly reported in Bentley and others (1981).
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French field activities at Dome C
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As part of the International Antarctic Glaciological Project
(IAGP), glaciological investigations have been pursued in the
Dome C (74°39'S 124°10'E) area during the past field seasons

(Gillet and Rado 1979; Lorius 1975, 1980; Lorius and Donnou
1978).The work included shallow sampling and coring to a
depth of about 900 meters. Studies of the samples made it
possible to reconstruct recent and long-term (up to 30,000 years
ago) changes of the Earth's atmospheric environment (climate,
aerosols, atmospheric composition) and to evaluate the impor-
tance of global volcanic activity and pollution.

Particularly dramatic have been the changes associated with
the transition from the last ice age (Wisconsin-Würm glaciation)
to the Recent (Lorius et al. 1981). Drastic changes in carbon
dioxide and in continental, marine, and cosmogenic aerosols
associated with climate modification (temperature, precipita-
tion, wind circulation) have been observed. The purposes of the
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