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Figure 2. Scientific program during 1971-1972 traverse.
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The party began its return from 73 0 04'S. 128044'E.
on January 15 and reached Carrefour on February 8,
having covered 1,600 kilometers in 100 days.

Vehicles (which proved reliable) and sleds (which
suffered many breakdowns) were stored with other
equipment for the 1972-1973 summer field season
operations.

Scientific program (fig. 2). Scientific work included
establishment of permanent markers, barometric level-
ing, and slope and gravimetric measurements every
10 kilometers. More detailed glaciological work was
done at seven stations distributed along the traverse.
This work included astronomical position determina-
tions, deformation networks (at two stations), atmo-
spheric measurements, setting of accumulation stakes,
and snow sampling. Samples were taken in pits and
by coring to get secular and more recent material for
geochemical analysis (lead-210, radioactive fallout,
stable isotopes, etc.). Maximum sampled depth was
47 meters. At these stations and at intermediate lo-
cations, samples for stable isotope and other chemical

September-October 1972

determinations also were collected. Near the coast, a
small separate team tested a 500-meter thermal drill.

Thanks to aerial support obtained through the Na-
tional Science Foundation, this project of Terres Aus-
trales et Antarctiques Françaises, organized by Expé-
ditions Polaires Françaises, is expected to continue
during the 1972-1973 season with a party that will
try to go farther south in the direction of Vostok
Station.

Magnetospheric research in Antarctica
R. A. HELLIWELL

Radioscience Laboratory
Stanford University

During the last decade much research on the mag-
netosphere and the ionosphere in the Antarctic
has involved the observation of naturally occurring
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phenomena and the study of underlying physical
processes. This work has been remarkably productive;
it has provided, for example, much of the existing
information on the structure and dynamics of the
thermal plasma of the magnetosphere. Recently, em-
phasis has trended toward multidisciplined, problem
oriented work. This type of work will continue in the
next decade as part of a thrust toward experiments
in which waves or plasma are injected into the mag-
netosphere under controlled conditions.

An example of these trends in magnetospheric re-
search was the September 21, 1971, barium cloud
release on the Byrd Station-Great Whale Station field
line near the magnetic equator at a geocentric distance
of approximately 6 earth radii.' The purpose of this
experiment was to observe the interaction of the
ionized barium plasma with the ambient magneto-
spheric plasma. Also, observation of the drift motions
of the barium ions gave information on the convection
electric field near the cloud. In addition, it was hoped
to observe interaction processes that might take place
near the feet of the field lines owing to the presence
of the cloud at great altitude.

The release took place at about 0305 UT (j-' 21
MLT) during a period of deep quieting following
moderate magnetic activity. VLF recordings were
made at Great Whale and at Byrd and also at Rober-
val, Canada (at L 4, near the longitude of Byrd
and Great Whale). The Byrd, Antarctica, recordings
proved particularly useful. It was possible to deter-
mine that the barium release took place some 2 earth
radii beyond the plasmapause. Extrapolating from
whistler measurements at an estimate of elec-
tron density at the point of barium release was made.
This value of 16 ± 7 electrons per cubic centimeter
at about 6 earth radii has been used by the barium
cloud investigators in their momentum transfer calcu-
lations.

Although the Byrd whistlers were not well defined,
they were sufficiently defined to permit estimates of
the cross-L component of magnetospheric convection
during and following the hour-long period of barium
cloud observations. These estimates were of interest
because of simultaneous measurements by Mozer
(University of California at Berkeley) of electric
fields by the balloon technique near Great Whale in
the conjugate region. The whistler data represented an
L value of 2.7, well inside the plasmasphere. Rela-
tively small fields were found in agreement with both
the barium and balloon measurements. In terms of
detail, the balloon and whistler results disagreed for
the first hour following release, but then showed rela-

1This experiment was a joint project of the National Aero-
nautics and Space Administration and the Max-Planck Insti-
tute of Physics and Astrophysics (Garching, Germany).

tively good agreement during a later period of still
deeper quieting. The barium cloud and whistler re-
sults on E fields were in rough agreement during the

1 hour period of clou'd observation. These limited
results have stimulated interest in further development
of such multitechnique experiments.

Unless otherwise noted, this work was supported by
National Science Foundation grant GA-19608.

NOAA geomagnetic observatories
in Antarctica
JOHN D. WOOD

Environmental Research Laboratories
National Oceanic and Atmospheric Administration

The National Oceanic and Atmospheric Adminis-
tration geomagnetic observatory program in Antarc-
tica, which began in the International Geophysical
year, was continued through the past year. The
Amundsen-Scott South Pole Station operation lasted
through the year and continues, while the Byrd Sta-
tion observatory was terminated in November 1971.
The Byrd observatory had operated since 1957; the
South Pole station has operated since 1959. The work
is supported financially by National Science Founda-
tion grant AG-267.

Both stations operated Ruska magnetographs,
photographically recording variations in declination
and in the horizontal and vertical components of the
earth's field. At Pole Station the magnetograph can
measure fluctuations in the frequency range of zero
to perhaps 20 cycles per hour, with a chart speed of
20 millimeters per hour. Byrd operated a similar
magnetograph and a rapid-run magnetograph (240
millimeters per hour) that extends the frequency
range to approximately 6 cycles per minute. Absolute
control for the recordings was provided by use of
quartz horizontal magnetometers (QHMs), proton
precession total field magnetometers, and Ruska de-
clinometers. Sensitivity (scale value) calibrations
were made regularly.

During January-March 1971, the Byrd observatory
participated in a French conjugate point program by
radioing near real-time magnetic bay activity infor-
mation to the Groupe de Recherches lonospheriques,
Saint Maur-des-Fosses.

NOAA's primary utilization of the antarctic geo-
magnetic data is in studying the secular change rates
and distribution patterns of the geomagnetic field, and
these data have been a major contribution to the
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