
Parainfluenza virus 3 titer changes and respiratory illness, Winter, 1976.
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British Antarctic Base at Adelaide Island. No serologic evi-
dence as to the viral nature of these colds was found. It ap-
pears that careful observation may lead to a change in long-
standing tradition.

The authors thankJ. E. Humphries, Winter Scientist, and
D. McIntosh, winter scientist and station physician, both of
whom participated in this study. The research was supported
by National Science Foundation Grant DPP 76-23789.
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Solar radiation over the Weddell
and Ross Seas
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Department of Meteorology
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Our aim is to determine the amount of solar radiation
made available to the waters surrounding Antarctica.
Measurements were made of total irradiance and photo-
synthetically active radiation (PAR). The former is important
for air-sea-ice energy-budget studies, the latter for marine pri-
mary productivity investigations. Cross-calibrated precision
spectro-pyranometers (Eppley) were used for the basic
measurements, viz, total irradiance and PAR. In addition, a
quantum sensor (LiCor) was used to determine the photon
flux over the PAR waveband, i.e., 400 to 700 nanometers.

During the last year, we evaluated the data taken during
the Weddell Sea expedition, February-March 1977, aboard

the USCGC Burton Island (Franceschini, 1977a) and conducted
a measurement program in the Ross Sea, December 1977-
January 1978, aboard the USCGC Glacier. The latter included a
special experiment to quantify the enhancement of irra-
diance, total and PAR, by reflection from shelf ice and sea ice
(Franceschini, 1968).

Weddell Sea. Results, shown as latitudinal profiles in figure
1, provide a first glimpse of the radiational environment in
this biophysically important region. Excessive cloudiness
near 70'S. was responsible for the small average values of in-
solation, the small interdiurnal ranges, and the large per-
cent-PAR values. In this latter regard, the maximum PAR value
in each latitude zone always occurred when the insolation
minimum was observed (i.e., on cloudy days). Conversely, the
minimum value of PAR in each zone was always associated
with the maximum insolation (i.e., on less cloudy days). For
comparison, calculated values of clear-sky insolation are in-
cluded in figure la. The influence of clouds is very dominant.

Because a knowledge of the photon flux of PAR is impor-
tant for primary productivity study, comparison between
measured values of quanta and energy was made. Results for
a 4-day period are given in figure 2. The envelope for the data
indicates that on cloudy days there is a smaller photon-to-
calorie ratio, i.e., 15.8 Einsteins per megacalorie, and on clear
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Figure 1. Daily solar radiation, average and extrema, for 5-
degree latitude zones in the Weddell Sea, 10 February-110
March 1977: (a) total irradiance (calculated clear-sky values
shown by open circles); (b) photosynthetically active radia-
tion (PAR). (Horizontal bars show ranges. Solid profiles are for
the southbound leg of the expedition and dashed, for the
northbound leg. The southernmost station was at the ice edge

of Vahsei Bay near 78 0 S. and 35 0W., 28 February 1977.)

to partly cloudy days there is a larger ratio, viz, 22.3 (E/M
cal). This agrees with theory, since there are fewer photons at
the high-energy shorter wavelengths.

Ross Sea. This biological expedition aboard the USCGC
Glacier, 19 December 1977-17 January 1978, extended from
New Zealand to the Ross Sea between McMurdo and Bay of
Whales. The effort duplicated cruise 51 of the USNS Eltanin,
January-February 1972 (Franceschini, 1973). Measured
fluxes of energy and photons are being evaluated.

The special experiment to investigate ice-enhancement of
solar radiation was conducted in the Bay of Whales, 78.4°S.
and 164.3°W., 12 January 1978. Under a uniformly overcast
sky (altostratus at 2,500 meters), we approached the ice shelf
to a distance of approximately 0.35 kilometers, then receded
to 1.5 kilometers. The entire run took 40 minutes. Close to the
shelf, the flux of photosynthetically active quanta (FAQ) was
10 percent greater than at 1.5 kilometers. Allowance was
made for the slight diurnal variation. To strengthen this im-
portant result, we examined the FAQ data for periods when
the vessel traversed sea ice. Under a low-overcast sky (stratus
at 300 meters), we found a 30 percent increase in FAQ when
the vessel went from open water to a completely ice-covered
surface (i.e., from a large polynya to 8 oktas of sea ice). Under
a clear sky, the increase during a similar traverse was only 4
percent. The dominant role of clouds in the backscattering of
surface-reflected FAQ is very marked. Both experiments, each
of which took 25 minutes, were conducted on 14 January
1978 near 76°S. and 169°W. Allowance was made for the
slight diurnal variation.
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Figure 2. Relationship between photon flux, as determined by
quantum sensor, and irradiance, as determined by
pyranometers, Weddell Sea, 1-4 March 1977, USCGC Burton Is-
land. (Both of the measured quantities are of photo-
synthetically active radiation. t-interval: A, a.m.; 0, p.m.; o,

day; 1 E = 1 Einstein = 6.023 x 1023 photons.)

These findings suggest a greater potential for primary pro-
duction near the ice shelf. Such a coastal anomaly may be
common along other coastal zones (Franceschini, 1977b).
Evidence for such enhanced productivity may well be found
in bottom sediments. This may suggest a means for delineat-
ing the ancient ice edge.

This effort was conducted under National Science Foun-
dation grant DPP 76-01121. Thanks are extended to 0. Holm -
Hansen, Scripps Institution of Oceanography, chief scientist
for the Ross Sea expedition, and to cooperative members of
the USCGC Glacier contingent.
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