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Antarctica has very clean air, primarily because it is encircled
by thick cloud and storm systems that scrub a large fraction of
airborne particles that otherwise could be carried south by the
winds from plentiful aerosol sources at mid-latitudes. Extensive
ice and snow covers on and around the continent and the
obvious isolation of Antarctica from pollution sources are addi-
tional factors contributing to air cleanliness. This extreme purity
of antarctic air makes it of interest to the atmospheric sciences.

From November 1983 to August 1984, we conducted a series
of experiments to investigate the origin, number concentration,
and size of the remnant particles suspended in the very clean
antarctic air. The studies were carried out from the cosmic ray
station near McMurdo Station on Ross Island because this site
receives a variety of different air-mass types. The purpose of the
studies was to conduct exploratory investigations on the micro-
scopic size distribution and composition of the aerosol in dif -
ferent large-scale air-mass systems and under varying condi-
tions of light illumination conditions. We were particularly
interested in the smallest suspended particles (about 0.01 mi-
crometer in diameter) which constitute the majority of aerosol
by number concentration but not necessarily by mass.

Suspended particles were size-classified with diffusion
screens to obtain information about the aerosol size spectrum
over the radius interval between 0.001 and 0.1 micrometer.

Particles larger than about 2 micrometers were strongly de-
pleted in the "background" antarctic air. In terms of aerosol
mass, evidence was found for the occasional existence of a large
to giant mode during times when the winds were high or from
the direction of the sea. In general, though, the particle size
distribution spectra were similar to those shown in the figure.
Geometric mean diameter of the particles was 0.015
micrometer.

Pollution from furnaces, vehicles, and airplanes operating in
the area was a continual problem, especially in summer, but
contaminated air was easy to identify from its rapidly varying
and high aerosol concentration and from the very small size of
the particles contained in it. Continuous recordings of aerosol
concentration would sometimes show several hour-long peri-
ods of constant aerosol (both by number and size) with occa-
sionally super-imposed bursts of high aerosol concentration
probably associated with plumes of locally contaminated air
crossing the sampling stack. The stability of aerosol size and
number characteristics during the non-contaminated back-
ground conditions, however, was remarkable; aerosol con-
centration varied less than 10 percent over a day and a half in
November, for example. The good stability suggests the exis-
tence of large-scale processes controlling the evolutionary his-
tory of these particles.

With regard to their composition, aerosols down to 0.1 mi-
crometer diameter were impacted on barium sulfate screens
and found to leave etching patterns similar to those caused by
droplets of sulfuric acid. Additional evidence suggesting a sul-
furic acid composition was obtained from the relatively low
boiling point of the submicron particles; they decomposed at
about 150°C. Sulfate mass concentration in the submicron sizes
was measured with ion chromatography and yielded a mean
mass loading of 0.1 microgram per cubic meter. Sulfate acid
droplets in antarctic air are probably remnants from gas-to-
particle conversion processes in the troposphere.
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Size distribution spectra for aerosols In air mass systems in the
vicinity of Ross Island. ("jg m 3 decade-"' denotes "micrograms
per cubic meter per decade:' 11 gcm 3" denotes "grams per cubic
centimeter:')

We found somewhat smaller particles in subsiding air masses
with increased ozone, which suggests an upper troposheric or
stratospheric origin for the particles.
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