
from depths up to about 2 kilometers were successfully
recorded, but noise generated by the computer and by
the power supplies drowned out the deeper signals. It
is possible, however, that we can recover deeper echoes
from the data through processing the signals in the lab-
oratory. Improved shielding should eliminate most of
the noise-related problems in future field seasons.

A detailed direct current electrical resistivity profile
using a Schiumberger array with half-spacings extend-
ing to 1 kilometer yielded a very well determined ap-
parent resistivity curve. A well-defined maximum at a
half-spacing of about 8 meters could be clearly corre-
lated with the depth of the seasonal temperature mini-
mum in the firn. Measurements at short distances were
carried out twice during the season to search for changes
in the position of the maximum associated with the pen-
etration of the temperature wave.

We initiated an experimental program of magneto-
telluric measurements. The feasibility of such measure-
ments was pointed out by Hessler after experiments at
Vostok nearly 15 years ago (Hessler, 1966), but the topic
had not been pursued. In this technique, magnetic mi-
cropulsations and the electrical potential thereby in-
duced in the ice are recorded simultaneously. The ratio

of the two is a measure of the electrical impedance in
the earth. Interest in this system stems largely from the
fact that the ice sheet is almost transparent to low-fre-
quency electromagnetic waves, so that its presence does
not interfere with the investigation of subglacial crust
and upper mantle structure. In fact, the presence of the
ice is an advantage because the removal of the measur-
ing point to 3 kilometers above the rock surface greatly
reduces the sensitivity of the magnetotelluric measure-
ments to local inhomogeneities in surficial rocks. Mea-
surements were made at frequencies ranging from 3
hertz to 0.001 hertz. Despite a series of instrumental
difficulties, we recovered a number of good data sets.
We expect that the instrument problems will be solved
by the 1979-80 field season and that good recordings
on digital tape will be produced for standard computer
analysis at the research center.

This work has been supported by National Science
Foundation grant DPP 77-22318.
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Glaciology of dome C area
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With a view toward starting a field study of the mass
balance and dynamics of the dome C area in a later year,
preliminary investigations were made during the 1978-
79 field season of the surface glaciology near the dome
C camp. Our field party arrived at dome C (74°30'S/
123°10'E) late in November 1978 and stayed seven
weeks.

Pit studies close to the camp were used to assess the
horizontal variation in certain stratigraphic quantities.
Samples were collected from five vertical 3-meter pro-
files and six vertical 1-meter profiles. These samples are
being analyzed for oxygen isotopic ratio, gross beta ac-
tivity, and microparticle content. The results of these
measurements will be correlated with other stratigraphic
studies in hopes of obtaining not only average accu-
mulation values in the dome C area but also a more
complete understanding of the diagenetic processes oc-
curring in the upper 3 meters.

Our preliminary results confirm the value of 3.7 g/
cm2/a obtained by Lorius (1975) for the accumulation

rate in the immediate vicinity of the dome C camp. Re-
sults from a 3-meter pit located about 100 kilometers
grid east of the dome C camp give an average accu-
mulation rate of 4.8 g/cm2/a.

Temperature measurements were made in a 100-me-
ter hole drilled by a team from the Polar Ice Core Office
(Pico) during the 1978-79 field season. The thermom-
eter consisted of a thermistor hanging freely in the bore
hole, whose resistance was measured by a Data Precision
model 3500 digital multimeter. Measurements were
taken every meter at depths of 1 to 10 meters, every 2
meters at 10 to 30 meters, and every 5 meters at 30 to
100 meters.

Preliminary analysis of the profiles obtained indicates
a warming over the last several decades of about 0.3°C.
The temperature profile measured in the 50-to- 100-me-
ter depth interval is not consistent with simple, steady-
state ice sheet behavior (Robin, 1955) based on current
values of average surface temperature, ice sheet thick-
ness, and accumulation rate. Explanations for this deeper
anomaly include the possibility that the accumulation
rate in the dome C area was significantly less in the past
or that a sizable climatic cooling occurred sometime after
the onset of the Holocene. Further measurements will
be made at dome C and at the South Pole during the
next field season.

An apparatus to measure thermal conductivity was
used successfully at dome C. Core samples to be tested
were inserted between two lucite disks and heat was ap-
plied to the top disk. The temperature at the top and
bottom of each lucite disk was then monitored contin-
uously over a 24- to 36-hour period using thermistors
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embedded in thin copper plates. Analysis of the data
obtained is in progress.

A strain figure was established at the dome C camp
and at the site 100 kilometers grid east from the camp
using surveying instruments on loan from the U.S. Geo-
logical Survey. An accumulation pole network and an
experiment to measure firn densification also were es-
tablished. A core 53 meters long was obtained by the
iico drilling team and has been returned to the Institute
of Polar Studies for structural analysis.

Earlier in the season, studies were conducted at the
South Pole. The Doppler satellite station was tied by
surveying to some deep firn markers, a simple horizon-
tal strain figure was set up, and snow samples were col-
lected for comparison with samples taken in the dome
C area.

Our field party consisted of Ian M. Whillans (principal
investigator), John F. Bolzan, Julie M. Palais, and Robert
Reynolds. We received excellent support from antarctic
personnel, making it a smoothly running field season.
We thank the Laboratoire de Glaciologie for processing
our samples for gross beta activity.

This study is supported by National Science Founda-
tion grant DPP 76-23428.
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A 180-meter core drilling at dome
C and measurements in the 905-

meter drill hole

F. GILLET and C. RADO

Laboratoire de Glaciologie
Centre National de la Recherche Scien4fujue
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With the 905-meter core drilling performed last year
at dome C (Lorius and Donnou, 1978), the aims of the
1978-79 field season's work were to perform in situ
measurements of temperature and closure rate in the
hole, to drill a shallow hole beyond the closeoff depth
for gas analysis, and also to take complementary surface
samples to better determine the accumulation rate in the
dome C area.

Taking advantage of the camp facilities this year at
dome C, a team composed of F. Gillet, C. Marinier (Ex-
peditions Polaires Francaises), and C. Rado carried out
this program between 7 December 1978 and 10 January
1979.

Temperatures in the 905-meter drill hole were meas-
ured every 10 meters down to 540 meters, then every
20 meters down to 640 meters, and then every 50 meters
down to 800 meters. The bottom of the hole was filled
with kerosene so that it was not possible to get measure-
ments for the rest of the hole.

A minimum temperature of -54.3° C was observed
near the 40-meter level. Below that level, temperature
increased regularly up to -47.95° C at a depth of 800
meters. (The corresponding values obtained last season,
just after the drilling, were -53.6° C and -47.85° C,
respectively.) The overall accuracy of the measurements
is estimated at being to the nearest 0.03° C.

The diameter of the hole was continuously recorded.
Comparison with last season's measurements indicates
a diameter variation of 2 millimeters near the 250-meter
level, 6 millimeters near the 470-meter level, 24 milli-
meters near the 700-meter level, and 44 millimeters at
the 835-meter level. The initial diameter was about 135
millimeters.

After finishing these measurements, we filled the hole
with DFA to a depth of 140 meters. This will keep it open
to allow future work in sonic logging by the University
of Wisconsin at Madison.

In addition to work on the 905-meter hole, we drilled
a 180-meter hole with the electromechanical drill that
was used last year down to a depth of 138 meters. This
year, beyond 150 meters it was difficult to recover good
cores; they were often broken into disks 1 or 2 centi-
meters thick. At this depth also, the helix had difficulties
lifting the chips. The length of the runs could rarely be
more than 0.5 meter. Nevertheless, the quality of cores
was sometimes good enough to allow gas measurements.
It took about 100 hours to reach 180 meters with a two-
man drilling team working with only one core barrel and
also packing the samples.

As for surface sampling, at six places a few kilometers
apart, we did sample to a depth of 2.6 meters to deter-
mine the accumulation rate by ,0 measurements. We also
took direct measurements on 77 stakes set up in Camp
Français four years ago.

The National Science Foundation provided logistic
support. In particular, the assistence of U. S. Antarctic
Research Program (USARP) representatives in New Zea-
land and Antarctica is gratefully acknowledged.

The field project was also supported by the Expedi-
tions Polaires Françaises (through a grant from Terres
Australes et Antarctiques Francaises). Laboratory and
technical studies have been supported in France by
Centre National de la Recherche Scientifique and Insti-
tut National d'Astronomie et de Géophysique.
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