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the background values (Tm 0.020, X = 5,000 A)
found last austral summer may increase by a signifi-
cant amount next austral spring when the stratos-
phere debris from Fuego is transported into the
antarctic polar vortex.

This research was supported by National Science
Foundation grant O

pp 73-01782.
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Observations of an aerosol
enhancement in the antarctic

stratosphere

D. J . HOFMANN, J . M. ROSEN, and G. L. OLSON
Department of Physics and Astronomy

Universit-v of Wyoming
Laramie, Wyoming 82071

As reported in Rosen et al. (1974), antarctic stra-
tospheric aerosol levels had been decreasing an-
nually since initial measurements were made in
January 1972. This general decrease trend prior
to late 1974 appeared to be global in nature, as
indicated by our measurements from other stations
(Hofmann et al., 1974).

In October 1974 a Guatemalan volcano, Fuego,
had an extensive eruption and ejected matter,
which was detectable by laser radar (McCormick
and Fuller, 1975), into the stratosphere (Meinel and
Meinel, in press). A balloon-borne optical counter
used in our work and previously described in Hof-
mann et al. (1972) also detected these new stratos-
pheric particles (concentrations up by a factor of 10)
in December 1974 at the Laramie station. Much
interest evolved to learn the degree to which these
new particles could reach the Southern Hemisphere
by interhemispheric exchange, and the Antarctic
continent by further meridional transport. The
season and timing involved suggested that it would
be difficult for this to occur at all.

Enhanced red twilights in the Northern Hemis-
phere (since November 1974 over the United
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Figure 1. Vertical aerosol (d e0.3 micrometer) profiles made
during January in 3 consecutive years from McMurdo Sta-
tion. Reading from left to right at the 150-millibar level: 1974,

1973, 1975.
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Figure 2. Vertical aerosol (d 0.3 micrometer) profiles made
during January in 4 consecutive years from South Pole Sta-
tion. Reading from left to right at the 150-millibar level: 1974,

1973, 1972 (dashed curve), 1975.
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States) had indicated the presence of particles at
high altitudes. This red glow was thus very notice-
able after sunset between the United States and
Hawaii as observed during our flight to Antarctica
in early January1975. At sunrise the following
morning the red glow was conspicuously absent
between American Samoa and New Zealand, al-
though a narrow haze layer below the airplane's
altitude persisted over many kilometers. We ex-
pected that the aerosol levels over Antarctica there-
fore would be quite normal, i.e. very low (less than
1 particle per cubic centimeter for diameters great-
er than 0.3 micrometer).

Following our balloon soundings at McMurdo
and South Pole stations respectively on January 14
and 16, 1975, we were somewhat surprised to find
an enhanced aerosol layer at about 13 kilometers
at both stations. The concentration in the layer was
largest at the South Pole, exceeding 3 particles per
cubic centimeter. Figures 1 and 2 show a compari-
son of these soundings with those of previous years
at McMurdo and South Pole stations.

These data are being compared to soundings by a
University of Melbourne group under the direction
of Jean Laby at the Mildura, Australia, balloon
launch station (32°S.) to determine the extent of this
apparently new aerosol layer. Such analysis will be
important in assessing atmospheric transport
properties and the ability of the atmosphere to
disperse artificial pollutants.

This research was supported by National Science
Foundation grant Opp 71-04024.
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Aerosols and precipitation
at the South Pole

A. W. HOGAN
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State University of New York, Albany
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K. KIKucHI
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Several exceptionally heavy periods of ice crystal
precipitation occurred during our stay at the South
Pole. One of the most notable of these occurred on
January 12, 1975, accompanied by a spectacular
optical display of circles, tangential arcs, parhelia,
and parhelic arcs.

The structures of these and subsequent precipi-
tating crystals were studied under polarized light.
Additional formvar replicas were made for later
study of surface features, and ice crystal sondes
were flown to 300 meters in an attempt to locate
areas of rapid crystal growth in the moist region
above the inversion.

As anticipated, the National Oceanic and Atmos-
pheric Administration (N0AA)-National Weather
Service radiosonde indicated ice-saturated air just
above the station on several occasions when no ice
crystal precipitation was observed. Dry ice was
introduced into this layer, less than 100 meters
above the surface, and ice crystal plumes formed
and persisted to visual limits. This verifies the hypo-
thesis that, although ice-saturated layers are com-
monly present above the South Pole, the proper
homogeneous or heterogenous ice nuclei are often
absent.

The snow surface became heavily coated with
hoar frost during a period of ground fog on Janu-
ary 18. Samples of this frost showed a mass deposi-
tion of 40 grams per square meter on level surfaces.
This is a significant moisture deposition for the
South Pole, and exceeds the ice crystal precipitation
of many days. Also, these hoar needles present a
great amount of surface area and may be efficient
collectors of other vapors and aerosols from the air.
Since crystals that originated as hoar can probably
not be separated from other drifted snow in snow
pack, the contribution of surface hoar and riming
to total precipitation has probably been underesti-
mated in the past.

The aerosol detection equipment previously in-
stalled at the original Amundsen-Scott South Pole
Station has been moved to a new clean air facility
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