
(d) Biological studies: The radar may also be important
for studying the wildlife on the Antarctic Peninsula. Petrels,
gulls, and skuas must travel to open water to obtain their
food supplies. The distances they must fly over sea-ice to
reach the water affect their ability to survive the winter. The
radar is expected to provide valuable information that
might be used to predict survival or losses of these wildlife
specimens.

Personnel participating in this program in Antarctica
were John Kleppe, Paul Lag, Edward Schwalenberg, and
Joseph Warburton. This research was supported by National
Science Foundation grant o pp 76-17501.
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This field program was conducted aboard USCGC Burton
Island. The ship departed 10 February from Ushuaia,
Argentina, and penetrated the Weddell Sea, along the sea-
ice edge, to the barrier near 77.8°S. 35°W. The return leg,
through the Strait of Magellan and the Chilean inland
waterway, terminated at Valparai'so, Chile, 15 March (see
map in El-Sayed and Taguchi, 1977).

The science program consisted of three National Science
Foundation-sponsored efforts: an ice study (Ackley, 1977),
an integrated marine biology program (El-Sayed and
Taguchi, 1977), and a solar radiation effort by this writer,
who was expedition science coordinator. Only the radiation
program is considered here.

A primary goal of our research is to investigate the solar
radiation environment over waters surrounding Antarctica.
Both total and photosynthetically active radiation (PAR) are
of concern: the former because of its importance to air-ice-
sea energy budget studies; the latter for its relevance to
marine primary production. Since the Weddell Sea is a
region for which such radiation data are lacking, much of
our effort during the last year involved participation in this
expedition. Major emphasis was given to close coordination
with the onboard biological and sea-ice programs.

The sensing system was the same as that used on previous
expeditions. Two cross-calibrated pyranometers (Eppley
precision spectroradiometers) were used to measure the solar
irradiance. One measured the total flux (285 to 2800
nanometers); the other, a filtered sensor, measured the flux
in the infrared (700 to 2800 nanometers). From the dif-
ference in the two quantities measured, we determine the
PAR. In addition, a quantum sensor (Lambda silicon cell)
measured the photon count over the PAR waveband (400 to
700 nanometers). The sensors were pedestal-mounted on the
deck above the pilothouse at a height of 15 meters above
mean water level. A high starboard exposure was selected in

order to minimize ship-shadow effects. All signals were
recorded on analog strip-chart potentiometers.

Data are being reduced in terms of half-hourly, half- dai-
ly, and daily values of total irradiance, PAR, and photon
count. The relationships between these quantities will be in-
vestigated to determine their dependency on latitude,
cloudiness, and surface ice conditions. Special emphasis will
be given to correlating our findings with the results of in situ
experiments of biological primary productivity, and those of
the sea-ice study.

The availability of solar radiation data for the Weddell
Sea area is unique. Combining the anticipated results with
other findings for the western South Atlantic Ocean
(Franceschini, 1977), will give us a definitive description,
and better understanding, of the radiation environment in
this region. These composite results will then be integrated
with similar findings for limited sectors of the southwest S.
Pacific Ocean and the southeastern Indian Ocean
(Franceschini, 1973). Such an integrated study, though
areally restricted, will give us our first glimpse of the solar
radiation environment over the southern ocean.

On behalf of the scientific contingent, I extend sincere ap-
preciation to Captain James M. Fournier, U.S. Coast
Guard, and his crew of Burton Island for their positive con-
tribution to the success and high productivity of this field
program. Each is commended for his cooperative spirit, ex-
cellent support, active participation, and valued
camaraderie.

This effort was conducted under National Science Foun-
dation grant DPP 76-01121.
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Our research is directed toward strengthening under-
standing of the distribution and quality of solar radiation
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