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Résumé

When snow is subjected to a load not sufficiently large to destroy its structure, its
form is slowly changed by the phenomenon of creep. In order to see how the microscopic
ice network of snow is deformed during the creep, a thin section of snow was observed
under a microscope while it was undergoing a compressive creep. The thin section was
prepared by the “aniline method” which the author, together with Dr. Kinosita®, had
developed. The section was 0.5-0.7 mm thick and of area 2-3cmx2-3¢cm. The com-
pressive force was applied to the section by the apparatus shown in Fig. 1 of the text.
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In that figure the section is indicated by D; it was pushed towards the right by a piece
of metal G which was in turn pulled by the strings with weight W at their end. The
stress applied was 100-300dyne/cm® for the section of ordinary compact snow, 300-500
dyne/cm? for that of dense compact snow. The experiment was made in a cold room
at —8°~—12°C. It is noted that the small cavities in the section were filled with liquid
aniline, which prevented the ice network, without hindrance to its movement, from
changing due tc sublimation.

The whole area of the section was photographed before, during and after the ap-
plication of stress. Photo. 7, Pl. II shows a section before the compression, while Photo. 8
is the same section after it had been contracted about 10 %. The displacements caused
by the compression to many points of the ice network of the section can be determined
from those photographs. The strain deduced from those displacements was found not
to be uniform throughout the section ; there were found curved lines as shown in Fig. 5
along which the strain was markedly large. The present author names those lines
“weak lines.” The whole area of the section is divided by the weak lines into “basic
domains” within which the ice network is strongly constructed. TLet » and y be the
coordinates respectively in the direction of and perpendicular to the compression. Fig. 4
shows how # and », z- and y- components of displacement of ice grains, change from
point to point in the texture of the section. In Figs. 6 and 7 the component #, occurring
on those ice grains lying along straight lines parallel to the direction of compression, is
plotted against @. Within the regions joined with double lines such as A and B, change
in # with « is small, which indicates that the texture underwent no or little compression
in those regions. On the other hand, in those regions marked with dotted line such as
C, u varies remarkably with z indicating a heavy compression. The dash-and-dot lines
connecting those heavily compressed regions are the above-mentioned weak lines. The
basic domains which are here indicated by the double lines are generally of the order
of cm in linear dimension. Actually the weak lines reveal themselves as trains of large
cavities in the thin section as illustrated by the thick lines in Fig. 14. The mechanical
strength of a weak line can be defined by the total area of the cross sections of the ice
grains crossing a unit length of it. The same definition of strength can also be applied
to a basic domain by the use of any line arbitrarily drawn within the domain. It is
found that the strength of a basic domain is two or three times as large as that of a
weak line.

So far things have been considered on the plane of the thin section, but actually it
has a thickness which permits the number of ice grains in a unit volume to be counted.
That number was found to be 30-409, larger within a basic domain than at points near
a weak line.

The domain structure as described above becomes less and less marked as the density
of snow increases. With strong compact snows of ‘density largef than 0.42, no weak
lines were seen on their sections.

The compression caused many kinds of deformation to occur in the ice grains them-
selves. There were observed basal slip of ice grain (Photos. 3, 4, PL I), slip at grain
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boundaries (Photos. 1, 2, Pl. I), internal fracture including the separation of ice grains at
grain boundary (Photos. 5, 6, Pl. I), migration of grain boundary, cell formation in ice
grain, etc. The deformation of compact snow is mainly due to basal slip, slip at grain
boundary and separation of ice grains occurring along the weak lines in its texture.
The basal slip lines observed can be classified into two kinds: coarse slip lines as shown
in Photo. 4, P1. I 'and fine slip lines as illustrated in Photo. 16, Pl. IV. The spacings
between neighbouring slip lines are 75-160 2 with the coarse slip lines and 7-18 x4 with
fine ones. Prof. Nakaya™ saw parallel stripes of about 60 x spacing appear upon the
surface of single ice crystal when he bent it. Those stripes may be the same as the
coarse slip lines observed here, ‘ k

Fig. 18 shows examples of creep curves of the thin section of snow. The viscosities
of snow derived from these curves reasonably agree with the results obtained by Dr.
Kojima' from the contraction of a natural snow layer in the field.

Snow of the same density does not always have the same viscosity, which fact can
be explained on the basis of the difference found in the size distribution of ice grains.
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