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Summary

Field experiments have been carried out to investigate the phenomena occurring during
the formation of young ice on a lead or polynya which appeared in a polar frozen region in
a severe winter.

Two artificial pools each 2 m square and 0.9 m deep filled with underlying seawater were
made within a sheet of shore fast ice of 1.5 m thick 100 m off the coast near Barrow, Alaska,
in March 1980. One pool was covered with a polyethylene sheet floating on the water surface
to prevent the evaporation of water. The role of evaporation in the initial grown of ice was
then estimated from a difference between the growth rates of ice grown in the covered and
noncovered pools during about 18 hours. The results indicate that the role of evaporation
is less than 10% in ice growth under the conditions of air temperature ranging from —25
to —33°C, low wind speed and no snow fall. The results are explained in terms that the
sensible heat increases with lowering air temperature since the ice surface temperature remains
near the freezing point and that the water vapor density decreases also with lowering air
temperature.

Salt flowers were observed on the ice surface at lower air temperatures below —25°C.
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Their salinity amounted to as high as 120%. To give a reason for the existence of surface
brine, it is considered that the brine within a thin ice layer is pushed out to the surface
owing to a change in water level. This consideration was supported by the observations of
relative humidity above the surface of initially formed ice (Fig. 4).



