
established a control station near the southeastern
corner of the station complex. This station as well
as the four existing monumented stations were
appropriately panelled for aerial photography.
Coast Guard aerial mapping photography was done
at 600 meters elevation.

Winter assignments continued at South Pole and
Casey stations. Experiments at both stations are
being conducted in support of ice movement, scin-
tillation, and polar motion studies using doppler
data collected from Navy navigational satellites.

Ralph Boschert and Jon Sorensen are spending
the 1975 austral winter at South Pole Station.
They began operating geoceiver equipment at the
old station on November 18, 1974, replacing Mel-
vin Y. Ellis and Tony K. Meunier. On January 1,
1975, they moved to the new station location and
are continuing their observations. They also are
monitoring seismology equipment in cooperation
with the USGS Office of Earthquake Studies.

David L. Schneider completed his winter assign-
ment with the Australians at Casey in February
1975. He operated a geoceiver on field traverses
to support the International Antarctic Glaciological
Project (IAGP); during three field trips Mr. Schneider
established six geoceiver stations and reoccupied
eight geoceiver stations established by Robert F.
Wilson the previous year. All data have been re-
duced, and satellite-derived geographic positions
have been transmitted by teletype to Casey Station
as well as to the director of the Australian National
Antarctic Research Expedition. Mr. Schneider also
participated in a drilling project at Cape Folger
and a biological field trip to the Browning Penin-
sula. He also assisted Henry L. Edwards, University
of Texas, in operating the doppler master tracking
station.

On January 24, the relief ship Thala Dan arrived
with Mr. Schneider's replacement, Richard J. Neff.
Mr. Neff is continuing geoceiver support for IAGP
during the 1975 winter, investigations associated
with the master tracking station have been discon-
tinued, and the equipment was returned to the
United States.

This research is supported by National Science
Foundation interagency agreement opp 68-00484
(formerly AG-177).

Climatic implications of central
antarctic aerosols

GLENN E. SHAW
Geophysical Institute
University of Alaska

Fairbanks, Alaska 99701

Aerosols interact with the radiative fluxes passing
through the atmosphere to cause a perturbation of
the heat balance. Depending upon the size distri-
bution and composition of the aerosols, the radia-
tive-aerosol interaction can lead to a net heating or
cooling of the surface and atmosphere. Since aero-
sols are thought to be the most variable constituent
in the atmosphere, it is entirely possible that changes
in polar climate may be triggered from changes in
the residual, or background, aerosol component.
In fact, there already is evidence from correlations
of the 8 oxygen-18/oxygen-16 isotope ratio (an indi-
cator of nucleation temperature) with dust features
found in the Byrd ice core (Thompson, 1973), that
aerosols may affect the polar climate.

Our studies of aerosols over central Antarctica,
carried out during the 1974-1975 austral summer,
consisted of high-precision measurements of the
diffuse sky radiation (in various pointing direc-
tions), and direct solar radiation, both being
measured at multiple narrow wavelength intervals
in the visible and near-infrared regions of the spec-
trum. By comparing results with calculations made
for atmospheres containing various types of aerosol
distributions, we were able to infer that: (a) the
aerosols are distributed in size with a Junge power
law distribution with power exponent v, equal to
3.2 ±0.3, and having a lower cutoff radius of
around 0.12g; (b) the aerosols are slightly absorb-
ing in the midvisible and near-infrared region (an
albedo of single scattering from a unit volume of
air is about 0.8); (c) the aerosols over Amundsen-
Scott South Pole Station are homogeneous in time,
having a net fluctuation of less than 10 percent
over a period of 14 days; (d) the aerosols probably
have a net heating effect on the earth-atmosphere
system; (e) the columnar mass loading is reckoned
to be in the order of 0.01 grams per square meter.

The results are thought to be typical of inter-
volcanic periods, since effects from the stratospheric
dust veil created by last autumn's eruption of Vol-
cano Fuego in Guatemala had not yet reached the
Southern Hemisphere (our measurements were
carried out before the February 19, 1975, eruption
of Nguaruhue in New Zealand). We speculate that
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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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