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Summary

It is well known that sea ice has a characteristic structure. Vertical thin ice sheets are
standing parallel side by side constituting an ice grain and the grains are interlocked each
other resulting in the type of mosaic structure. Crystallographic c-axis orientation of the grain
is perpendicular to these thin ice sheets and tends to be in the horizontal plane. However,
few observations of its a-axis orientation have been made. In the present paper, the c-axis
and a-axis orientations of sea ice were measured by means of x-ray Laue photography.

Newly grown ice on an artificial pool in Lake Saroma and the bottom part of antarctic sea
ice were examined. A freshly grown sea ice block in Lake Saroma, 5.3 cm thick, was sliced
horizontally at every 1cm depth. The orientations of grains on each horizontal thin section
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were measured and the grains were followed as to how their shape and size changed with
the depths.

The average inclination of the c-axis to the vertical direction increases with growth as
shown on a standard Wulff projection net (Fig. 2). C-axes of grains in Lake Saroma ice
direct randomly in the horizontal plane, but an antarctic sea ice sample exhibits strong c-axis
alignment within that plane. It seems that the angle between the a-axis and the vertical
direction has a maximum distribution around 60 degrees in the antarctic sample, whereas
it distributes randomly in the lower layer of Lake Saroma samples. It is found that, in the
Lake Saroma samples, the distribution of the angle between c-axes of neighboring grains has
a broad peak around 60 degrees and that neighboring grains with a small angle increase
with depth. In antarctic ice, the small angle is predominant as a result of strong c-axis alignmen
and a-axis misorientation also has a tendency to make small angles. Grains with preferred
orientation encroach other grains in several forms which are often combined. It seems that
which grain is preferable depends not only on the relation between the orientations but

also on the state of contact with neighboring grains.



