waves, produced by the surface stress. A comparison of the depth of the "herringbone" pattern of
echoes with radiosonde ascents at the Pole shows
a strong correlation with the most stable portion
of the ground based inversion. From 431 hours of
acoustic sounder records obtained between January
20 and February 12 at the Pole, a surface based
inversion existed during 420 hours.
The mean depth of this turbulent inversion layer
was 114 meters, with a standard deviation of 59
meters. The potential temperature of an air parcel
at the top of this layer averaged 4°K. higher than
the surface shelter temperature during clear January conditions, but only 2°K. higher under cloud
cover. In early February the magnitude of the inversion increased to 9°K.
Surprisingly, during 11 hours of the 431 for
which records are available, or for 2.6 percent of
the time, the sounder detected convective plumes
originating at the ice surface. Three separate such
events occurred, each during a rapid decrease in
surface shelter temperatures. We hypothesize that
relatively warmer air had heated the ice surface,
and the rapid intrusion of colder air found the ice
warmer than the atmospheric surface layer, thus
setting off the convection. The radiosonde ascent
at 1115 on February 9, 1975, showed a super-adia batic lapse rate in the lowest 138 meters of the atmosphere, but some of the plumes detected by the
sounder extended to more than 200 meters, undoubtedly because of convective overshoot. Other
types of atmospheric events observed with the
sounder include gravity waves in elevated inversion
layers and abrupt spikes in the turbulent return
(possible hydraulic jumps associated with frontal
passages?), rising from the surface based inversion
to heights of 200 meters or more. Approximately
6 hours of such transient spikes were detected.
Situation reports from the Pole indicate the
sounder was operating through June with minimum down time. With the aid of the wintering
National Oceanic and Atmospheric Administration technicians, Kenton Martinsson and Richard
Maestas, we hope that the sounder will accumulate a 1-year record of surface structure characteristics for further evaluation.
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Atmospheric electric program
WILLIAM E. COBB
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With the long-awaited opening of the new
Amundsen-Scott South Pole Station, the 1974-1975
austral summer was moving time for our program.
Atmospheric electric sensors at the original very
low frequency (VLF) site were moved, calibrated,
and reinstalled at a new clean air facility upwind
from the new station.
Nine atmospheric electric balloon flights were
made successfully during January 1975. A major
objective of the 5-year measurement program is to
gather sufficient data to establish an environmental
benchmark of the atmospheric electric climate both
at the surface and aloft at the South Pole. It then
will be possible, at about 5-year intervals, to compare new measurements to the current benchmark
observations in order to detect any secular trends
in the electrical measurements. The existence of
secular changes, particularly in atmospheric conductivity, would indicate corresponding and inverse changes in the level of suspended particulates
on the Polar Plateau.

Automatic meteorological station
at the South Pole
J . SITES and ALLEN M. PETERSON
Department of Electrical Engineering
Stanford University
Stanford, California 94305
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A small automatic meteorological station specifically designed for operation in extremely cold climates is being tested this austral winter near
Amundsen-Scott South Pole Station. The station
design allows data to be retrieved either locally
by winterover personnel or by the polar-orbiting
satellite Nimbus-6, which was launched in early
June 1975. The local data readout allows comparison with National Weather Service data to determine the accuracy of station instrumentation. At
ANTARCTIC JOURNAL

