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Summary

A well-known characteristic of sea ice is that its structure is clearly distinguishable from
that of freshwater ice in that each sea ice grain is composed of thin crystal ice sheets develop-
ing vertically and standing paralle] side by side, though varying a little in direction, resulting
in the type of mosaic structure. Condensed salt water, or the so-called brine, is captured
between the ice sheets. It is interesting to try to demarcate a boundary coresponding to a

transition in type of crystallographic structure from sea ice to freshwater ice by a change in
salinity of mother water.

In this connection, crystallographic observations of ice and measurements of both tempera-
ture and chlorinity under the ice cover were made in March 1977 and February 1978 on

Lake Tofutsu located along the Okhotsk Sea Coast of Hokkaido (Fig. 1) with its surface covered
with ice in winter.

The lake elongated in shape from ESE to WNW is connected with the Okhotsk Sea at
its mouth at the WNW end, allowing some sea water to inter therein, in addition to fresh
water inflowing form four rivers. It makes distribution of salinity (or chlorinity) ununiform
horizontally and vertically (Fig. 3). Though fewer salt was contained as the distance from
the mouth increased, water high both in temperature and salinity existed in lower layers of
water even at the upstream observation point. The temperature of water was near the melting
point except at lower layers (Fig. 2).

The ice was divided into three groups, i.e. (1) ice from points A to D, (2) ice from points
E to G, and (3) ice of points H and I. Typical vertical and horizontal sections of each group
observed by a crossed polarizing microscope are shown in Fig. 5. The ice at point C had
a structure of freshwater ice at the lower layer; its main axis of crystallization (C-axis) was
directed vertically and each grain formed a small-angle grain boundary. As for the ice at

point F, since its grain existed under the surface layer composed of granular ice called snow
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ice at the early stage of its growth, the structure was almost the same as that of sea ice,
but, as it continued to grow, the structure became similar to that of freshwater ice. The
ice at point H, which existed near the mouth of the lake, had the structure of sea ice per-
fectly.



