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Summary

It is well known that brine is rejected by a growing sea ice. Salinity of the brine is
higher than that of underlying seawater. The resulting unstable condition gives rise to a
haline convection. One of the authors (Wakatsuchi, 1977) showed by a series of experiments
that the brine rejected into water took the form of long vertical filaments and their typical
horizontal spacings were 0.05 and 0.10 cm at a higher and a lower growth rate of sea ice,
respectively. He also showed that the haline convection produced by the filamentous brine
varied in behavior with the growth rate.

Measurements of salinities and volumes of the rejected brine were made by use of brine
samplers in two artificial small pools in fast ice (Fig. 1). A sampler is made of a funnel,
a sack and a pipe connecting the two as shown in Fig. 3. Air in the sack was fully released
immediately before the surface water began to freeze. The filamentous brine which streamed
into the funnel was caught in the sack as much as possible. Salinities and volumes of seawater
measured in the present experiment are Sy, S%, S%, Sk, Sk and Vi, Vg, V& respectively. The
salinities of the water caught in the sack, S%, were higher than Sy by 5 to 12%. If all
brine directly entered into the sack without any diffusion on the way, S% and V% should
correspond to Sy and V%, respectively. However, Sk were always higher than Sy as shown
in Table 1. In consideration of amounts of brine which diffused in the funnel and the pipe
and water which overflowed from the sampler, therefore, the real salinity, Sy, and vloume,
V4, of brine were estimated by use of model as shown in Fig. 5-B. Equations (5) through
(10) show mass and salt budgets in each part of the sampler during the time from the be-
ginning to the end of the experiment. Two unknown values, Sk and Sk, are contained in
quadratic equation (11) for .S, obtained from their budgets. Therefore, S, and Vi were obtained
by use of the assumptions as shown in equation (13). The salinity of the brine, Sy, are higher
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than S% by 1 to 3% and also decrease with increasing growth rate of sea ice as shown in
Fig. 6. Salt fluxes and volume fluxes estimated from .Sy and V), are shown in Fig. 7, in
which both them increase with increasing growth rate. Sea ice formed at higher growth
rates has a relatively high salinity as shown in Table 1. In spite of these results, it is clear
from Figs. 6 and 7 that relatively much brine with a lower salinity was rejected with increasing
growth rate if ice.



