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As part of a general study of submicron particles suspended
in the troposphere at locations far from industrial pollution, we
are investigating microscopic aerosols in the vicinity of Ross
Island. The purpose is to determine the physics controlling the
size distributions of aerosols in a variety of air masses that flow
into the McMurdo area.

Special attention is being directed toward the size distribution
of particles in dry, cold air originating from the central ice sheet
(continental Antarctica) and air masses originating from oceanic
area (maritime polar). We are particularly interested in very
small (radius less than about 10-6 centimeters) particles whose
presence indicates production from gaseous precursors.

The aerosol experiments are being conducted in the vicinity
of the cosmic ray building at McMurdo Station. A diffusion
battery (consisting of Nuclepore filters) is used to deduce the
size spectrum of the particles within the size range 10 to 106
centimeters (Twomey 1976). Particles in this range (so-called
Aitken particles) are very mobile and attach quickly to obstacles
or hydrometeors, like ice crystals or snowflakes and also they
are lost rapidly by coagulation under the driving force of ther-
mal Brownian motion. Due to the many processes which re-
move or modify these particles, their lifetimes are quite short
and it therefore is assured that the ones being detected are
produced in the polar or subpolar regions within distances of a
few hundred kilometers.

During the summer months, contamination from combus-
tion products originating at Scott and McMurdo bases was fre-
quently encountered, but when the contamination occurred it
was very obvious from large spikes and fluctuations in the
records. Nevertheless, there were clean azimuths from which
incoming air contained steady and very low (i.e., 100 per cubic
centimeter) concentrations of particles over hours of time. We
found the tendency for particle concentration to increase and
mean particle size to decrease during periods of air subsidence.
Hogan and Barnard (1978) previously reported similar find-
ings. The mean size and concentration of aerosol particles also
decreased during storms.

The diffusion battery measurements indicate that the particle
size spectrum in Antarctica is bimodal, at least in summertime
polar air mass systems. There seems to be an accumulation
mode near 3 x 10 centimeters and a nucleation mode cen-
tered at about 106 centimeters diameter. It will be of interest to
see if the nucleation mode, which possibly may arise by photo-
induced nucleation of trace sulfur-bearing gases, disappears in
the dark months.

During the summer we found very little absorbing material in
the aerosols from the clean sector, (aerosol absorption coeffi-
cient approximately 10 -8 per meter). The calculated optical scat-
tering coefficient (at mid-visible wavelengths) was in the range 5
X 10 to 2 x 10-6 per meter: these numbers are consistent with
previous measurements (Shaw 1982) of the aerosol optical
thickness.
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From 1972 to 1980 the University of Wyoming's Atmospheric
Physics group conducted annual balloon soundings at McMur-
do and/or South Pole Stations to study stratospheric aerosols
and trace gases. These results were reported in previous issues
of Antarctic Journal (Hofmann, Rosen, and Kjome 1972;
Hofmann, Pinnick, and Rosen 1973; Rosen et al. 1974;
Hofmann, Rosen, and Olson 1975; Hofmann et al. 1976;
Hofmann et al. 1977; Hofmann et al. 1978; Hofmann etal. 1979;

Hofmann et al. 1980). Substantial variations in the antarctic
stratospheric sulfate layer were not observed during this period
and antarctic measurements were terminated in 1980.

Following four major volcanic eruptions during the period
from 1980 to 1982, culminating in that of El Chichon in Mexico in
April 1982, we observed that sulfuric acid aerosol levels in-
creased dramatically in the northern hemisphere (Hofmann
and Rosen 1983-a, 1983-b). In addition, measurements at
Laramie, Wyoming indicated that sulfuric acid condensation
nuclei (radius equals approximately 0.01 micrometer) were
being formed at altitudes of about 30 kilometers in the Arctic,
well after the eruptions. It was theorized (Rosen and Hofmann
1983) that these nuclei were formed from volcanically derived
sulfuric acid vapor during large, rapid temperature variations in
the polar region, such as those that occur during the winter-
spring season.

In 1983 we proposed to return to Antarctica and conduct a
single sounding at McMurdo as early in the summer season as
possible. The purpose was twofold. First, we wanted to find out
to what extent the El Chichon aerosol had reached the antarctic
stratosphere, and second, we wanted to determine whether the
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