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A surveillance of climatic data from stations
around the Antarctic Peninsula shows that tem-
peratures have changed remarkably in recent
years. From the late 1940s to 1970, temperature
variations from year to year on the west side of the
Peninsula were related closely to those in the north-
ern Weddell Sea: in every year, the British station
Argentine Islands (65.3°S. 64.3°W., in operation
since 1947) was colder than the old Argentine sta-
tion Orcadas (60.7°S. 44.7°W.). Now, each year
since 1971, Orcadas indicates lower annual tem-
peratures than Argentine Islands, by about 2°C in
the 5-year average, more than 3° in the last five
winter half-years (table). The shorter records of
Adelaide Island on the western (Bellingshausen
Sea) side and three Argentine stations (Matienzo,
Petrel, and Esperanza) in the northwestern Wed-
dell Sea and Antarctic Sound confirm the recent
change.

Concurrently, ice conditions in Marguerite Bay
(about 68.3°S., south and southeast of Adelaide
Island) have changed. This bay is the only area on
the Peninsula's west side south of the antarctic circle
for which a long, though not continuous, series of
ice observations exists. Heap (1964) lists 23 summer
seasons between 1908-1909 and 1961-1962 in
which ships attempted to enter the bay. Only 15
attempts were successful, several taking place as
late as March and under considerable difficulty. In
contrast, for the five seasons 1971-1972 to 1975-
1976 weekly ice maps reveal that the area between
Adelaide Island and about 68.5°S., including Mar-
guerite Bay, was essentially free of ice each sum-
mer during at least 2 to 3 months.

There were other significant changes in recent
years. The pressure differences (at sea level) be-
tween Argentine and Adelaide islands were strong-
er in the last 5-year period than in most previous
years, and the same is true for the pressure dif-
ference between King George Island (62.2°S.
58.9°W.) and Argentine Islands. This must be inter-
preted as an increase of the frequency or strength
of the northwest component of the surface winds
and thus of the advection of warmer air toward the
west side of the Peninsula. This increase was most

Five-year averages of the temperature difference Argentine
Islands minus Orcadas.*

1947- 1951- 1956- 1961- 1966- 1971-

	

Period	1950 1955 1960 1965 1970	1975

	

Annual values (-0.7) —1.8 —2.0 —1.2 —0.6	1.8
Six winter

months
April-

	

September) (-0.7) —2.4 —2.9 —1.6 —0.2	3.4

*In parentheses: the first 4 years. The last 5 months of 1975
for Orcadas were extrapolated using data from the nearest sta-
tion, Petrel. All temperatures °C.

pronounced in June through October, when Mar-
guerite Bay is ice-covered. A detailed analysis of
these changes will be published soon; a prediction
of future changes, however, is not intended.

Data from the Argentine stations were made
available by the director general del Servicio
Meteorologico Nacional and the chief of the Ser-
vicio Meteorologico A.R.A., Buenos Aires. Clima-
tological summaries for the British stations were
given by the British Antarctic Survey. Weekly ice
maps were provided by the Fleet Weather Facility,
U.S. Navy, Suitland, Maryland 20023. This study
was supported by National Science Foundation
grant DPP 71-04033.
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Solar radiation program
aboard ARA Islas Orcadas
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Our research during 1975-1976 has been di-
rected toward strengthening our understanding of
the solar radiation environment in the South At-
lantic Ocean. This knowledge is needed to study
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the energetics of the region's biological as well as
physical systems. The effort during the past year
was twofold: evaluation and diagnosis of solar
radiation data that were obtained during two aus-
tral summer cruises in 1975; continuation of the
measurement program in this data-sparse area dur-
ing three cruises in the austral winter and spring
of 1975.

Measurement program

All related field efforts were conducted aboard
ARA Islas Orcadas. Incident global solar radiation
was measured with four intercalibrated pyrano-
meters (Eppley precision spectroradiometers) ex-
posed on the ship's helicopter pad. Although the
immediate aim was to determine the total flux and
the photosynthetically active radiation (PAR), the
observations permit determination of fluxes asso-
ciated with four broad spectral bands.

Measurements were made during cruises 3 (12-
30 December 1974), 4 (12 January to 24 February
1975), 5(4 May to 17 June 1975), 6A (4-12 August
1975), 6B (3-13 September 1975), and 7 (31 Octo-
ber to 18 December 1975). Although primary pro-
ductivity experiments were not made during these
cruises, participation was viewed as an excellent
opportunity to extend our knowledge of the solar
energy milieu of this region.

meter per day at 45°S. to 451 calories per square
centimeter per day at 65°S. Corresponding values
Of PAR were 323 and 232 calories per square centi-
meter per day. Anomalously low values were found
in the cloudy stormtrack zone near 55°S. The in-
fluence of cloudiness on solar radiation was well
marked by large interdiurnal ranges, by an unequal
partitioning of daily energy with respect to local
apparent noon (LAN), and by large variations in the
quality of the incident flux. In this latter regard,
PAR amounted to 46 percent of the total under clear
skies, but it was as much as 62 percent under over-
cast skies. Adjacent to the islands and coastal
regions of the Antarctic Peninsula, near 65°S.,
anomalously high values were observed. This en-
hancement is associated with lesser cloud amounts
and reflection by the snow-covered topographic
features.

Cruise 4. Primarily in the Drake Passage and the
western Scotia Sea, this cruise was temporally cen-
tered more than a month after the solstice when
solar fluxes were much reduced. Maximum daily
values ranged from 577 calories per square centi-
meter per day at 45°S. to 303 calories per square
centimeter per day at 60°S. Related values of PAR
were 300 and 150 calories per square centimeter
per day. As with cruise 3, anomalously low values
were found along the migratory stormtrack near
55°S., and the dominant role of cloudiness was evi-
dent: large interdiurnal variations, diurnal asym-
metry with respect to LAN, and modification of flux
quality. As a fraction of the total flux, PAR values
ranged from a minimum of 46 percent under clear
skies to a maximum of 67 percent with overcast
conditions.

Results

Thus far we have evaluated data for cruises 3 and
4; these results are summarized here. Both cruises
originated in Buenos Aires, Argentina, and termi-
nated in Ushuaia, Tierra del Fuego, Argentina,
thus providing a good definition of latitudinal
variations.

Cruise 3. This cruise was concentrated in the
Drake Passage area. It was temporally centered on
the austral summer solstice (22 December), when
fluxes of solar energy were at maximum. Clear-sky
totals ranged from 700 calories per square centi-

Comment

For energy budget investigations, biological and
physical, the dominant influence of cloudiness on
available radiation, its quality and variability, is of
prime importance.

For their valuable cooperation, support, and
assistance, we are grateful to our Argentine col-
leagues, especially Angel Abregu, and to Paul Dud-
ley-Hart. This study was sponsored by National
Science Foundation grant DPP 76-01121.

September 1976	 153




