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The U.S. Geological Survey (usGs) 1974-1975
antarctic field operations consisted of two 1974
winter projects at South Pole and Casey stations
and three major austral summer projects. The summer projects were (1) geoceiver support for establishing geophysical site locations for the Ross Ice
Shelf Project (RIsP), (2) geoceiver support for establishing mapping control in the Sentinel Range during a U.S./Norwegian expedition to the Ellsworth
Mountains, and (3) survey of Lindsey Island during
an expedition to the Pine Island Bay area.
The first summer operation commenced with
the deployment of Robin Worcester on November
4, 1974, to the RISP base camp at 80011 'S. 161°40'W.
This is the second year of USGS participation in a
geophysical and glaciological survey of the Ross Ice
Shelf. Mr. Worcester established precise positions
using geoceiver (satellite positioning) equipment at
remote sites in support of investigations by Robert
H. Thomas, University of Nebraska, Lincoln. Realtime on-site navigation positions using one-pass
Navy navigational satellites accurate to within 100
to 200 meters also were to be provided, but the
inertial navigation system used in the Bradley Air
Services Twin Otter was considered adequate for
navigational purposes.
While operating out of the base camp during a
10-day field trip, logistically supported by a British
Antarctic Survey (BAs) Twin Otter, Mr. Worcester
reoccupied nine sites established during 1973-1974
and established one new site.
A second geoceiver team (Max Voight and Mont
Crutcher) was assigned to RISP for 2 weeks in early
December. With the BAS Otter providing support
from the base camp, Messrs. Voight and Crutcher
reoccupied an additional six stations, recording a
minimum of five passes of satellite 68 at each site.
Geoceiver operations terminated at the base
camp with the departure of the BAS Otter and commenced at Roosevelt Island with the arrival of the
Bradley Twin Otter. From December 26, 1974, to
January 28, 1975, Mr. Crutcher established 10 new
geoceiver fixes.
Geoceiver data for the first stations occupied
from the base camp were transmitted to the United
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States for reduction. These data were processed,
and the resulting geographic positions were transmitted to the field party. All remaining data were
mailed or handcarried to Virginia and have been
reduced and supplied to Dr. Thomas. In all, 15
stations established during 1973-1974 were reoccupied, and 11 new stations were established. Plans
are to reoccupy the new sites in 1975-1976.
Owing to operational limitations, the USGS Ellsworth Mountains project was cancelled. Accordingly, Mr. Voight was asked to establish precise positions at Byrd and Siple stations and at ice dome C
in East Antarctica. All three sites were occupied
successfully, and around-the-clock observations
were made on satellite 68 on Julian days 331-336,
361-364, and 08-13, 1975. The field data have been
reduced, and the resulting positional information
has been furnished to requesting investigators.
Our third major assignment was undertaken by
George Schirmacher and Antonio Malva-Gomes,
who arrived at McMurdo on January 12 to participate in the Pine Island Bay area reconnaissance. Before departing for Pine Island Bay, they (1) established supplemental vertical control for large-scale
mapping of the McMurdo Station area, (2) located
the positions of two portable huts on the annual ice
of McMurdo Sound by intersection from three
monumented stations, (3) oriented two dual-airdensity experiment antennas at South Pole Station,
and (4) established an azimuth between stations
"salt" and "astro" and extended a traverse to the
geoceiver antenna at the new South Pole Station.
Also, Mr. Schirmacher coordinated the McMurdo
Station aerial photomapping requirements with a
Navy photographic officer. This photography was
flown successfully by a Coast Guard helicopter.
Messrs.. Schirmacher and Malva-Gomes departed
on the Coast Guard icebreaker Burton Island on
February 7, accompanied by Walter Seelig (National Science Foundation) and Martin Curran
(Holmes and Narver, Inc.). After 9 days of sailing
eastward, Burton Island arrived in open water within
helicopter range of the Lindsey Islands. During the
2 days of operations in the area, two icebreaker
crewmen accompanied the USGS engineers as field
assistants, permitting two separate surveying parties. Although lack of time prevented completion
of all intended work, the engineers did establish
six control stations; these stations should permit
photogrammetric compilation of the Lindsey Islands. All control stations were panelled for identification purposes before the area was photographed
to mapping specifications by the icebreaker's photoconfigured helicopter. This photography has not
been evaluated.
During Burton Island's short stopover at Palmer
Station, Messrs. Schirmacher and Malva-Gomes
187

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.

Climatic implications of central
antarctic aerosols
GLENN

Winter assignments continued at South Pole and
Casey stations. Experiments at both stations are
being conducted in support of ice movement, scintillation, 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 Melvin 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 assignment 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 reduced, 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 Peninsula. 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 discontinued, and the equipment was returned to the
United States.
This research is supported by National Science
Foundation interagency agreement o pp 68-00484
(formerly AG-177).
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Aerosols interact with the radiative fluxes passing
through the atmosphere to cause a perturbation of
the heat balance. Depending upon the size distribution and composition of the aerosols, the radiative-aerosol interaction can lead to a net heating or
cooling of the surface and atmosphere. Since aerosols 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 indicator 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 directions), and direct solar radiation, both being
measured at multiple narrow wavelength intervals
in the visible and near-infrared regions of the spectrum. 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 absorbing 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 AmundsenScott 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 intervolcanic periods, since effects from the stratospheric
dust veil created by last autumn's eruption of Volcano 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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