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Summary

The high-salinity surface layer of young sea ice was subjected to field and
laboratory experiments. Artificial pools, in which young ice was formed, were
opened within a fast-ice sheet in the lagoon Saroma, Hokkaido, in February of 1983
and 1984.  The salinity of the 1mm thick surface layer of the young ice was as
high as 42.4 %, which exceeds the seawater salinity of 31.0%. The surface salinity
increased with rising air temperature. When a load (75kg) was placed on the fast
ice near the pool, the seeped brine of 72.5 % in salinity was observed on the sur-
face of the young ice; and when the load was removed, the brine disappeared.
Meanwhile, brine permeabilities, both upward and downward, were measured in the
laboratory. It was found that both permeabilities decreased logarithmically with
lowering surface temperature. Such a remarkable anisotropy was observed as the
upward permeability was greater than the downward permeability, and the ratio of
the upward to the downward permeability increased with lowering surface tempera-
ture from 5at —3°C to 33 at —5 °C. The upward and the downward permeability
(ms™") were, respectively,1Xx10"* and 2x10~% at —3°C, 2%10~% and 6X10~7 at —5°C,
and at —10°C the upward permeability was 3Xx1077. It is concluded from the meas-
ured permeabilities that the high-salinity surface layer is formed when the sea ice
is not so thick and the surface temperature is comparatively warm as a consequence
of upward brine migration and maintained afterwards. Though the sea ice is per-
meable upward when the surface temperature is comparatively warm, the sea ice is
not so permeable downward as upward and the brine which seeps onto the surface
because of a pressure increase within the brine channels continues to stay within
the surface layer. Furthermore, a rapid decreace in downward permeability with
increasing ice thickness contributes to the continuous stay of the brine within the

surface layer.



