
near the new station. It once again is operating
through the austral winter, with the generous as-
sistance of S. Kott and George Engeman, both of
rOAA. Data thus far obtained show a strong seasonal
variation; large increases in aerosol concentration
accompany mixing in lower layers.

Several papers describing our antarctic work
during 1974-1975 are appearing in Journal of Ap-
tlied Meteorology and in Journal of the Meteorological
Society of Japan.

This research was supported by National Science
Foundation grant opp 74-22534. Dr. Kikuchi's
travel from Japan to the United States was sup-
ported by the General Electric Foundation.

Ice crystal precipitation
at the South Pole
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and averaged 60 microns. These ice crystals are
columnar and plate-shaped. They probably form
independently of the high cirrus clouds. These
small crystals may be insignificant to the antarctic
mass balance, but the study of these crystals may
be potentially important in their formation of ice
clouds in nonpolar areas. They also are important
in the study of their relationship to radiation
balance. The sharp-edged crystals appear to be pro-
duced in a water-saturated layer about 200 meters
from the ground, although clouds at this level are
invisible. These crystals form similarly to those in
the Arctic.

Both kinds of ice crystals were not found during
periods of the usually dry, warmer wind from the
east (the direction of the Polar Plateau).

This research was supported by National Science
Foundation grant o pp 74-04037.

Atmospheric acoustic echo
sounding investigations at

the South Pole

Studies of atmospheric ice crystals from a cloud-
less sky were carried out in December 1974 at
Amundsen-Scott South Pole Station to understand
their production mechanism and their influence on
climate. Sizes, shapes, and concentrations of ice
crystals were observed by means of an acoustic
sensor and a continuous snow crystal replicator.
Photographs of real ice crystals immersed in an
oil film also were taken.

A piece of dry ice was sent aloft daily under a
small balloon to detect humid air, which is respon-
sible for ice crystal formation. Cloud cover and
cloud shape were recorded by an all-sky camera and
an 8-millimeter movie camera to find any possible
sources of ice crystals in the clouds. These cloud
photographs also helped to determine wind direc-
tion at the cloud level.

Preliminary results reveal two different size
ranges of ice crystals. Bullet and columnar-type
crystals appear to be associated with high cirrus
clouds, which normally are in an evaporated stage
as indicated by a lack of sharp edges on the ice
crystal faces. This indicates probable crystal forma-
tion in the cirrus clouds. These crystals fell when
the air between the clouds and the ground was
moist enough for their survival.

Another type of crystal was as small as 30 microns
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The objective of this investigation is to monitor
the structure of the planetary boundary layer at
the South Pole using a monostatic acoustic echo
sounder. An improved knowledge of the turbulent
mixing depth characteristics will allow better esti-
mates to be made of the atmospheric heat flux into
the ice. By comparing the turbulent and solar input
to the ice to the heat loss measured by spacecraft
radiometers, we may be able to understand long-
term variations in ice temperatures, and study the
effect of such variations on climate dynamics.

The typical facsimile recording of acoustic echo
intensity we obtained at the Pole shows rather
closely spaced, descending turbulent layers. The
Richardson numbers calculated from Pole radio-
sonde temperature and wind gradients in such
layers are of the order 1.0, whereas values less than
0.25 were to be expected. Based on some previous
prairie observations, we feel the waves observed
may be closely related to Tollmien-Schlichting
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