The surface and 500-millibar synoptic analyses
around the antarctic continent have improved considerably in recent years due to the availability of
more and better satellite information. It now should
be possible to forecast what path a cyclonic storm
appearing to the west of the Antarctic Peninsula will
take and what the consequences might be with
respect to the ice cover in the western Weddell Sea.
Obviously, the duration of the presence of a sizeable
lead along the Larsen Ice Shelf depends heavily on
the persistence of a far southern track of the subpolar
cyclonic disturbances. Nevertheless, a forecast for
more than 2 days always will be risky. From a
climatological point of view, the best chances for the
formation of the Larsen lead should exist in the
spring months when the circumpolar low pressure
trough in the Antarctic Peninsula sector tends to be
farther south than in the rest of the year.
This research was supported by National Science
Foundation grant Gv-28810.
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The Antarctic Peninsula and the
temperature regime of the
Weddell Sea
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An analysis of the origin of the wind regime along
the e st coast of the Antarctic Peninsula and a cornparis( ri of the climatic characteristics of the Weddell
Sea ea with those of other parts of the continent's
coast iave led to several conclusions.
ng southwesterly surface winds, as observed at
Snow Hill (Bodman, 1910) and Matienzo (Servicio
rológico Nacional, 1972), develop when ex.y stable air masses move westward over the
ice vered Weddell Sea and are blocked by the
;ainous Antarctic Peninsula. The theory of this
menon has been given by Schwerdtfeger (in
with application to a dynamically similar flow
n north of Alaska's Brooks Range. The high
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Average monthly temperatures west and east of the Antarctic
Peninsula. West: ME, Melchoir, 1947 to 1956 (64.3 0 63.0°W.); AR,
Argentine Island, 1962 to 1971 (65.3 0 S. 64.3 0 W.); AD, Adelaide
Island, 1962 to 1971 (67.8 0 S. 68.9 0 W.). East: SN, Snow Hill, 1902
to 1903 (64.4 0 S. 57.0°W.); MA, Matienzo, 1962 to 1971 (65.0°S.
60.1 °W.).

frequency of southwesterly winds in the eastern and
northeastern part of the Weddell Sea therefore is
not necessarily an indication of the presence of a
low pressure system at sea level in the central Weddell
Sea. Indeed, the new mean monthly pressure maps of
Taljaard et al. (1969) show that the area of prevailing lowest sea level pressure lies farther east, between
0° and 30°E. This is in agreement with results of an
analysis of the location and frequency of occurrence
of cyclonic cloud vortices between 50°S. and the
continent, based upon daily satellite picture mosaics
for 11 spring and fall months (Kachelhoffer, 1973).
The severity of the climate of the Antarctic Peninsula's east coast, in contrast to the mild conditions
on the west coast, is shown in the figure. More evidence will be published later. The average annual
temperatures of Matienzo (at 65.0°S. with —12.1°C.)
and Snow Hill (at 64.4 0 S. with —11.5 0 C.) are
lower than those of other coastal antarctic stations
at considerably higher latitudes as, for instance,
Dumont d'Urville (67.7°S., —11.0°C.) and even
Novolazarevskaya (70.9 0 S., —10.8 0 C.). In the
months of May to August the average speed of the
southwesterly winds at Matienzo and Snow Hill is
11 and 14 meters per second; for all other directions
it is much less. At the latter station, the mean tem213

Annual average surface air temperatures along the parallels 600 and 65°S., between 110°W. and 30°E.
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perature of these southwesterlies (in the same period)
was -22.2°C., almost 4° lower than the mean
temperature at calm conditions.
Over the western Weddell Sea along the Antarctic
Peninsula's coast the prevailing southerly and southwesterly surface winds are the principal driving wheel
for the transport of pack ice and icebergs north and
northeastward. In this way the ice masses are carried
into the belt of strongly predominating westerlies.
The result is a broad belt of pack ice fields and coldwater that extends far eastward, certainly beyond
the 0° meridian. The data in the table, taken from
Taljaard et al. (1969), as well as maps of the ice
cover around the antarctic continent obtained from
satellite information, confirm this distribution. Warm,
maritime air masses moving south or southeastward
must cross the cold belt before they reach the eastern
part of the Weddell Sea. Any such warm advection
consequently is weakened. This must be considered
the main reason for the comparatively low mean
temperature found at the antarctic stations Sanae
(South Africa), Halley Bay (United Kingdom), and
even Belgrano (Argentina).
To conclude, the mountainous Antarctic Peninsula
acts as a barrier to motions in the lower atmosphere.
The resulting surface winds create the necessary conditions for a feedback between ice fields that extend
far northward into the subpolar latitudes and abnormally low temperatures farther south. These are
the principal factors that make the Weddell Sea the
main ice and coldwater producing area of the Southern Hemisphere.
This research was supported by National Science
Foundation grant Gv-28810.
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R/V Conrad cruises 17-04 and 17-05,
southwest Indian Ocean:
physical oceanography
STANLEY S. JACOBS

Lamont-Doherty Geological Observatory
Columbia University
Palisades, New York 10964
Between January 5 and April 11, 1974, LamontDoherty Geological Observatory operated two 5-day
reconnaissance cruises (fig. 1) aboard R/V Robert D.
Conrad in the southwest Indian Ocean sector of the
antarctic oceans. The purpose of the cruises N as to
investigate outstanding problems in the physical
oceanography and geophysics of this region The
antarctic oceans between the Kerguelen Plateau and
20°W. were not covered by USNS Eltanin efore
the ship was taken out of service in 1972. Thesd were
unusually long cruises for Conrad and the ship
bettered its previous records for kilometers traveled
during one leg and for southerly penetration.
Oceanographic salinity-temperature-depth (STD)
stations were concentrated along sections been
Capetown and Marion islands, Marion and rozet
Islands, Crozet and Kerguelen Islands, Crozet sland
and Antarctica, and Marion Island and Ant4ctica.
The transects thus crossed the Antarctic Circunipolax
Current, Agulhas Current, and East Wind Drift, and
intersected the flow of Antarctic Bottom iWatel
(AABW), North Atlantic Deep Water (NADW), and
Antarctic Intermediate Water (AAIw). Ge4erally
moderate weather and minimal pack ice allow4d the
completion of most planned station work, witI stations extending onto the continental shelf at6646'S
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