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A major portion of the last decade's antarctic meteorological
research has been attempted at South Pole Station. While the
south polar plateau has a unique and interesting meteorological
regime, coastal Antarctica experiences more intense storms and
exchange events, especially during winter and spring. A series
of aerosol and ozone experiments were conducted [with the
help of the Naval Support Force Antarctica (NSFA) mete-
orological observations] at McMurdo during 1983. These mea-
surements and the meteorological observations allow estima-
tion of exchange of particles and gases among atmospheric
layers.

A series of measurements, made by cooperating cosmic ray
and infrasound observers during two previous winters estab-
lished a firm basis for the wintering program. We retained the
primary aerosol- and ozone-measuring instruments at the cos-
mic ray observatory and prepared a second observation station
near Scott's Hut for sampling onshore winds. We used the
phase contrast microscope and other apparatus in the biological
laboratory for preliminary analyses of collected particle sam-
ples and returned the preserved samples to the United States in
November 1983. Analysis of these particles with a scanning
electron microscope and energy dispersive X-ray analysis
continues.

The preliminary results obtained indicate that troposphere-
stratosphere exchange is much more vigorous over the Ross Ice
Shelf (78S) than over the interior of Antarctica. The radiation
imbalance of the polar plateau causes such stable stratification of
the polar troposphere that little exchange occurs, even when
storms penetrate to the vicinity of the South Pole. Komyhr and
Gras (1968), Oltmans and Komyhr (1976), and Oltmans (1980)
found little evidence of exchange over the plateau after exten-
sive ozone soundings and a long period of surface ozone obser-
vations. The surface ozone record at McMurdo shows frequent
occurrence of stratospheric-tropospheric exchange, because

surface ozone concentration often increases by a factor of two or
more, preceding and following storm events. This exchange
seems especially vigorous in spring, as surface ozone con-
centrations of more than 100 parts per billion by volume were
found following a September storm.

Aerosol particles are exchanged horizontally, apparently
from sea to ice, in the advective portion of the storm, when
surface winds are accelerating. The surface aerosol con-
centration increases as the storm system approaches and sur-
face wind increases. The concentration remains near maximum
as the deep mixing occurs when the storm system dissipates
and returns to typical values when the storm system has
passed. Several case studies of ozone and aerosol variation
around storms have been extracted from the winter observation
record for thorough analysis and publication.

The presence of nacreous clouds was noted by the observer
during several clear periods in winter. Visual sightings of the
cloud phenomena from the ground are rare in the Antarctic
simply because there are so few observers. The stratospheric
clouds have been sighted previously in both polar regions by
the SAM H satellite system (McCormick et al. 1982). The clouds
(also known as mother-of-pearls) persisted from several min-
utes to a few hours. Photographs were made of several nacreous
cloud events. In general, most observations coincided with high
pressure ridging across the continental plateau. The NSFA Mete-
orological Detachment soundings obtained in closest times
proximity to the nacreous cloud sightings are being analyzed to
determine if these high-level clouds can be associated with a
specific stratosphere flow and temperature regime.
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