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Abstract

Thickness distributions and thermal conductivity of sea ice were measured in the Arctic Ocean
north to Svalbard Islands in Intemnational Arctic Ocean Expedition-91.

The measurement of sca ice thickness was carried out putting a measuring rule quickly on the
fractured surface of sea ice which was broken by bows of ice breaker. A fishing rod was used as the
rule.

The ice thickness was about 0.7-2m in the marginal of the Arctic ice. The ice becomes thicker
toward the maximum thickness of 3m with altitude. Our observations were about one half of those
measured by submarines.

2m long ice core was supplied for thermal conductivity measuremant which was taken at Lat.
84° 49" N and Long. 40° 03" E. The thermal conductivity increased with depth,and was by 20-
50% lower than the theoretical value. The mean thermal conductivity over the entire core was
0.554W/m.K.
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Photo 1

American Ice Breaker "Polar Star" used in the Arctic Ocean Expedition.

B BlEdoRA s~ A, - v ORATEHM. 8 HI4HICHREIZAD, 94 A
T L.
Fig.1 Track ol ice breaker "Polar Star" . The ship got into ice sea on Aug. 14 and got out on Sept. 4.
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Fig.2 View of ice thickness measurement using fishing rods.
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Photo 2 View of sea ices broken by bows of ice breaker. They passed by the ship side showing their fractured

surface upwards.
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Photo 3 Fishing rods to measure sea ice thickness.
The thickness measurement was achieved
by putting the lead weight on the lower
edge and the top of rods on the upper edge
of the fracture of sea ice quickly.
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Fig.3 Sea ice thickness distribution along longitude 30 degrees E. The thickness increases with latitude, but the

increasing rate gradually becomes small.
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Photo 4 [ce floe size decreased getting near Lo the marginal of the Arctic ice (in return cruise) .
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Fig.5 Depth dependence of thermal conductivity. Top and bottom lines indicate the results of the measurement
done 3 days and 58 days after the sampling, respectively.
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density is a predominant factor which affects on the thermal conductivity of low salinity ice at low tem-

perature, as reported by One (1968).
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