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Thermal Structure of the Coastal Polynya off Syowa
Station, Antarctica
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Abstract: Open water areas between fast-ice and pack-ice zones are frequently
observed off Liitzow-Holm Bay, Antarctica. In such open waters, called polynyas
or leads, which are exposed to the cold air, new sea ice can form with a high growth
rate. So the open polynya releases large quantities of heat to the atmosphere and
excludes high-salinity brine to the ocean. In 1990--1992 the 31st and 32nd Japanese
Antarctic Research Expeditions conducted oceanographic observations in Liitzow-
Holm Bay to reveal the atmosphere-sea ice-ocean interaction. Thirty AXBT’s
(aircraft-deployed expendable bathythermograph) were cast to examine the ther-
mal structure in the polynya “Otone Suiro”. Based on the AXBT data the depths
of the winter convective-mixed layer were estimated. The thickness of the mixed
layer near the freezing point (—1.9~ —1.8°C) reached to 350~450m. These
mixed layers were clearly thick as compared with those in the offshore pack-ice
region. Furthermore the mixed layer has a tendency to deepen in winter.
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Fig. 1. NOAA AVHRR infrared image in and around Liitzow-Holm Bay,
September 12, 1990. The symbol ‘P’ indicates the “Otone Suiro” (Image
processing by courtesy of K. NAKAGAWA).
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Fig. 2. Aerial photograph of the “Otone Suiro” (68°17’S, 39°00’E, taken on
September 29, 1990).
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Aerial photograph of new sea ice being produced and blown away in the

open water area. The wind direction is from the right (south) (68°38’S,
38°41'E, taken on April 12, 1990).

Fig. 3.
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Fig. 4. Locations of AXBT-observation stations in the open water area. Circles
indicate the data obtained during 1990-1991, triangles during 1991
1992, Isobathymetric lines are in meters.
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Water temperature profiles in the “Otone Suiro”. (a) The data obtained
The central line in each profile indicates
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Fig. 6. Temperature section along 40°E from XBT data obtained by the ice-
breaker SHIRASE from December 1990 to February 1991. The approxi-
mate sea-ice cover is denoted by the shaded regions along the sea surface.
South of 68°30'S is the fast-ice region and north of 67°45'S is the pack-
ice region. Open water “Otone Suiro” forms between the two regions.
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