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Summary

While staying at the Syowa Base in Antarctica, the author found a dark ice berg
floating about 10km off shore. He took from this ice berg a sample of ice (PL I,
Photo. 1) and studied its internal structure and texture.

The ice contained an abunance of rock fragments smaller than 1 mm, which made
the ice berg look dark. When the sample was cut into a plate 2cm thick and looked
at through transmitted light, black and white stripes appeared on its surfaces as shown
in Photo. 2 of Pl. I. Photograph 3 of Pl. I is a cut surface of the sample sectioned at
a right angle to the stripes. Black patches in the form of small circles or flat ellipses
seen on the cut surface show transparent ice embedded within the dark ice containing
rock fragments. The patches look darker than the surronding ice, because the cut
surface is looked at under reflected light. Photographs 2 and 3 suggest that thin and
long cylinders of transparent ice circular or elliptic in the sectional circumference run
throughout the sample of dark ice parallel to one another. That this is actually the
case and that the cylinders start from pebbles sparsely scattered in the dark ice were
shown by the following procedures. The black figures marked A and B in Photo. 2
of PL. I are pebbles of about 1cm in diameter. By melting the plate of Photo. 2 into
slices of 0.5 mm in thickness between hot copper plates, the author found that long
cylinders of transparent ice stretched out from each of the pebbles on both sides in
the direction of the stripes. Photo 4 of Pl. I shows the slice containing pebble A and
Photo. 5 shows the same slice observed through crossed polaroids. Pebble A had been
located at the hole A in these photographs. In order to see the distribution of rock
fragments more closely, parts of the slice containing pebble B were taken on a number
of photographs under a microscope by displacing the slice little by little. Figure 1 in
the text gives the microphotographs linked together to illustrate the state around
pebble B. In both cases of pebbles A and B, one sees that a short band of clear ice
having no rock fragments within starts to the right from the upper half of the right
side of the pebbles while another band of the same nature extends leftward from the
lower half of their left side. During the processes of thinning the plate of Photo. 2
of Pl I into the slices, the author could see that loug cylinders of transparent ice
gradually disappeared leaving only those short bands of clear ice in the slices. There-
fore the bands are nothing but the small partions of the transparent cylinders cut off
near their starting points. Thick white band C in Photo 2 of PL I is certainly
a section of a plate of clear ice, but the other white stripes seen in the same photo-
graph are no more than sections of the long cylinders of transparent ice emerging
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from the pebbles located here and there within the sample of dark ice.

From the above mentioned manner in which the cylinders of transparent ice start
from the pebbles, it is supposed that the dark ice berg was subjected to a shear flow
for a long time while it was in a glacier before floating out into the sea. Ice can be
regarded as a viscous fluid in a rough sense. In Fig. 2 of the text, the large circle
represents a pebble placed in a viscous fluid undergoing a shear flow and the broken
lines give flow lines of the fluid in the neighbourhood of the pebble. As the rock
fragments dispersed in ice are very much smaller than the pebble, they will move
following these flow lines. If the fragments touch the pebble anywhere on its surface
while going around it, they will be caught by the pebble with the result that two
cylinders of transparent ice will be produced on both sides of it. But, judging from
the form of flow lines, there can be no possibility for the capture of fragments. Those
parts of ice that pass near the pebble will be subjected to high stresses which may
cause recrystallization to occur. The author thinks the removal of the fragments from
the ice grains newly growing due to the recrystallization makes the cause for appear-
ance of the cylinders of transparent ice.

A fabric study was made on another slice cut from the sample of dark ice. Figure
3 A shows the distribution of c-axis of ice grains illustrated in the usual fashion on the
Schmidt net. There are four maxima c, e, f, g and four sub-maxima a, b, d and h.
But this figure does not give the average distribution of the axes good for the whole
area of the slice. Figure 3B is a sketch of the boundaries of ice grains composing
the slice. Suppose a line connecting points m and n. The portion of the slice above
this line is composed only of those grains which have the directions e, f, g and h,
whereas below the line all grains are oriented in one of the directions a, b, ¢ and d.
Such a line on which a sudden change occurs in the orientation of ice grains must

have a close connection with motion of glacier.
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