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Résumé

The crystallographic study of sea ice, icicle, puddle ice and ice-berg ice was made by
utilizing thin plate of these sorts of ice and the universal stage. Puddle ice and ice-berg
ice were collected in the Antarctic region near Showa Base by one of the present author
N. ONO. )

A thin plate of ice, thickness about 0.6~0.8 mm, was made by using a Japanese style
carpenter’s plane which is shown in figure 1. A slice of ice, thickness is about 1~2cm,
was sawed out from a block of ice. One surface of this slice was planed and then pressed
on to a warm glass plate. A thin film of melt water was produced between the ice and
the glass plate. It freezes within a short time and the slice of ice is firmly fixed to the
glass plate. The ice then was made thin by shaving with the carpenter’s plane. An ice
plate of several tenths millimeter was easily obtained thus. This method is useful either
in the field or under laboratory conditions. ‘

Sea ice is comprised of long vertical grains except near the surface layer. Each grain
itself consists of several thin parallel plates developed vertically. The individual grain area
was measured in each of four horizontal sections which were 4, 7, 12 and 17 cm below
the surface. The thickness of the sea ice was 18 cm. Figure 2 shows the relative area of
each grain in every four sections. The abscissa is the grain size number N and is con-

nected with actual area by the following relation.
Grain area = 25=%¥ cm’®.

From the figure, the tendency of increase of each grain area with the depth of the ice
sample is obvious. The relation between the mean grain area and the depth of ice is
shown in figure 3. Grain area seems to increase linearly with the depth as was also
reported by Weeks (2).

Horizontal sections of sea ice are shown in figure 4. It is recognized that the ele-
mental thin plate which stands vertically has not long horizontal dimensions such as are
found across the grain but has a relatively short length and stands like a brick wall. The
thickness of these thin plates is also increased slightly with the depth as is shown in
table 1.

An icicle has an interesting crystallographic structure. Figures 5 and 6 are horizontal
cross sections while figure 7 is a vertical one. It seems that all grains grow horizontally
but within a horizontal plane each grain grows radialy; their own growth direction is
estimable. The distribution of the dip 8 of c-axis and strike a measured from the growth
direction are seen in figures 9 and 10. For icicles A, B and C respectively, 562, 48%
and 43% of the total number of grains have strikes which exceeds 60 degrees. The ratio
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of grains which have a dip less than 30 degrees are counted as 58, 48 and 63% for icicles
A, B and C respectively. No uniform relation was found between dip and strike.

Puddle ice was formed on the surface of a puddle near Showa Base and the thickness
was 12 em.  This ice consists of granular grains of nearly equal dimension. Vertical section
is shown in figure 11 and the orientation of c-axis of each grain obtained from the
horizontal surface and the bottom layer are seen in figures 12 and 13 respectively. No
preferred orientation of c-axis is clear. Density of this ice is 0.82. _

Figure 14 is one of the sections of -ice-berg ice. The orientation of c-axis obtained
from figure 14 is shown in figure 15. The ice-berg was a very small one. A correlation
between the section shown in figure 14 and the surface or the direction of movement of
the glacier, in which this ice-berg was included, is unfortunately not known. The physical
meaning of preferred orientation of c-axis seen in figure 15, therefore, is not obvious.

This ice is consists of fairly large grains. The area of each grain as in figure 14 was
measured and its distribution is shown in figure 16. An actual volume distribution and
cumulative relative grain boundary area of each grain can be obtained by applying Scheil’s
theory (5) and Johnson’s method (3) to the observed distribution of grain area in any
section. In figure 16, both relative spatial grain size distribution and cumulative relative
grain boundary area are shown. In this ice-berg ice it is seen that the grain, its largest
cross sectional area is grain size number 5, i.e., actual area equals 1 cm?, occupies 42% in
volume.



