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Our main activities of the 1975-1976 austral sum-
mer were the exchange of winterover personnel
(Robert Jackson and Bruce Jackson replacing
Bruce Fitch and Robert Hamilton), maintenance,
calibration, and minor modification of energy-
balance instruments, revision of computer pro-
grams controlling the data acquisition functions,
and operation and subsequent return shipment of
the skylight polarimeter.

Severe constraints on air transport in Antarctica
this past season forced us to abort our planned in-
vestigation of spectral variations in the intensity
and polarization of solar radiation reflected by
snow.

As managers of the computer facility at Amund-
sen-Scott South Pole Station, additional programs
were developed for the National Weather Service
to process raw Rawinsonde data. This capability
enables all of their data analysis, cataloging, and
copying to be done with the station computers. This
brings the number of regular computer user
groups to five (National Weather Service, Uni-
versity of California, Davis, University of Cali-
fornia, Los Angeles, University of Nevada, and
station operation for inventory control).

This research was supported by National Science
Foundation grants Opp 74-01791 and oii 76-00215.
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Since 1972 the University of Wyoming's atmos-
pheric physics group has been conducting stratos-
pheric balloon soundings of ozone and aerosol
particles in the r >0.15-micrometer size range at
McMurdo Station and Amundsen-Scott South Pole
Station (Hofmann et al., 1972, 1973, 1975; Rosen
et al., 1974). For the 1975-1976 austral summer,
we proposed to add measurements of condensation
nuclei (cN) and to collect stratospheric gas samples
and return them to the United States for analysis
of chlorofluorocarbons and nitrous oxide (i.e., inert
gases that are important in the unnatural and
natural stratospheric ozone balance).

Due to funding and logistics problems, the pro-
gram was limited to four soundings at McMurdo
by two people aided by U.S. Navy personnel in
radio tracking and helicopter recovery of the bal-
loon payloads.

The four payloads consisted of one aerosol de-
tector, one CN detector, and two gas samplers. The
aerosol detector was the standard Wyoming dust-
sonde, employed previously in the program, which
measures the vertical concentration profile of aero-
sol particles having r >0.15 micrometer from the
surface to about 27 kilometers. The CN detector
used the dustsonde as a particle detection device
but had a thermal gradient diffusion growth cham-
ber attached to the inlet, thus lowering detectable
size range to r 0.0 1 micrometer. The gas samplers
were constructed by the stratospheric sampling
group of the Aeronomy Laboratory, National
Oceanic and Atmospheric Administration (N0AA).
Each sampler was capable of obtaining five air
samples at different altitudes during parachute
descent from about 26 kilometers. Data was tele-
metered back to McMurdo for the aerosol and CN
flights, while the recovered air samplers were re-
turned to NOAA for gas chromatograph analysis.
Test flights of single samplers at Laramie, Wyo-
ming, during the northern summer of 1975 indi-
cated that the collection and analysis scheme was
producing reasonable results (Schmeltekopf et al.,
1975).
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Concentration profiles of
condensation nuclei at
Laramie, Wyoming, on 4
December 1975, and at
McMurdo Station, Antarc-
tica, on 19 January 1976.
Arrows mark the position

of the tropopause.

Although all balloons, control systems, and in-
struments performed normally, and all payloads
were recovered intact, the flights were not as com-
pletely successful as in the past. During the aero-
sol flight, a transmitter malfunction caused a data
loss above 15.6 kilometers; however, the concen-
tration of particles at this altitude was only about
1.2 per cubic centimeter, indicating that the en-
hanced aerosol layer observed between 15 and 20
kilometers in the Northern Hemisphere (probably
due to the eruption of the Guatemaulan volcano
Fuego in October 1974) was not present at this time
in the Southern Hemisphere.

The CN sounding was completely successful and
resulted in the first measurement of the vertical
profile of these small particles over Antarctica.
Surprisingly, the profile is not much different from
that observed over Laramie, Wyoming, about 6
weeks earlier. Both profiles are shown in the figure.
The arrows mark the position of the observed
tropopause; if the profiles were adjusted for equal
tropopause heights, they would be nearly identical,
except near the top of the sounding. We con-
clude that the CN distribution is probably similar
worldwide and that the stratospheric profile is some-
what dependent on the position of the tropopause.

Preliminary analysis of the recovered gas samples
indicate consistent results between the two flights
for nitrous oxide (i.e., a volume mixing ratio of
about 3 x 10 at 15 kilometers, decreasing to about
7 x 10-8 at 25 kilometers). These data suggest that
the sampling system performed as designed and
that no loss of sample occurred during the approx-
imately 3-week period between taking the samples
and analysis at the Boulder laboratory. Preliminary
analysis of chiorofluorocarbon data suggests pos-
sible sample degradation, however, and further re-
search is required to determine whether this is the
case.

Our field party consisted of Messrs. Kjome and
Olson. They were in the field from 5 to 26 January
1976. This research was partially supported by
National Science Foundation grant o pp 76-01901
and by Department of Commerce grant 04-6-022-
44019.
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Our office has funded the development of small,
air-droppable buoys (figure) to support arctic re-
search. The buoys take advantage of the polar-
orbiting Nimbus-6 satellite to provide positioning
to within 5 kilometers, and for relaying any stored
information. Eight buoys, designated ADRAMS (Air-
Droppable Random Access Measurement System),
have been successfully deployed in the Arctic.

In discussions with John Kelley of the National
Science Foundation's Division of Polar Programs,
we became aware of how the buoy could be ap-
plied to NSF-sponsored antarctic research. We thus
decided to test the ADRAMS in the Antarctic to see
how it performs in that extreme environment.

By the end of January 1976, two ADRAMS buoys
were deployed in the Antarctic: one manually
placed at McMurdo Station and the other posi-
tioned nearby at New Zealand's Scott Base. Both
buoys are operating this austral winter and are re-
porting their positions daily. One has developed
a spurious signal, however, which causes its re-
ported position to be erratic with large errors. The
other buoy is reporting very successfully and is
providing reliable positioning information.

The buoys consist of a 56-centimeter-diameter
lexan sphere mounted on a 38-centimeter-dia-
meter, 30-centimeter-high cylindrical foam crash
pad. The electronics, antenna, and battery pack

form an integral unit inside the sphere, which is
free to rotate in any direction on teflon bearings.
The electronics module contains a pendulous
weight that, regardless of the sphere's final resting
position after deployment, properly orients the
antenna. A switch built into the crash pad is ac-
tuated by compression, and in turn actuates a guil-
lotine cutter that separates the parachute from the
buoy.

Deployment of the buoy is simple. It can be done
from any aircraft having an opening of 65 by 100
centimeters and from any altitude in excess of 90
meters. The buoy is merely tipped out the open-
ing and a static line deploys the chute.

The system is powered by newly developed in-
organic lithium batteries. These batteries allow
operation down to the present low temperature
limit of the system (- 50°C). The two antarctic buoys
will be retrieved next October, whereupon they will
be refurbished and improved to operate at a lower
temperature. Addition of an atmospheric tem-
perature sensor will be one of the buoy improve-
ments. Present plans include air deployment of the
rejuvenated buoys at inland antarctic locations
early in the coming field season.

Antarctic logistics support for this project was
provided by the National Science Foundation.
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Air-droppable buoy.
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