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Summary

Movement and velocity of dislocations producing non-basal slips in ice were observed
by the method of chemical etching. A thin plate of single crystal of ice was {rozen on

to the surface of a transparent plastic plate. The c-axis and a-axis of the single crystal
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of ice were oriented as shown in figure 2, and then the plastic plate was bent to produce
non-basal slips. Immediately after the bending, a suitable etchant, i.e. 5% solution of
Formvar in ethylene dichloride, was applied to the nearly perfect basal planes prepared
previously by the evaporation of the specimen surface. Several minutes after the etchant
application, many hexagonal pyramidal etch pits began to grow with the lapse of time
and etch channels commenced to develop from the hexagonal etch pits, showing zigzag
patterns as shown in the succession of photographs in figure 3. When an etch channel
ceased its movement, a hexagonal etch pit began to grow exactly on the terminal of the
channel. This fact could be explained by the assumption that the etch channel was
created as a result of movement of the emergence of the dislocation line. The average
velocity of dislocations which contribute to the non-basal slips was found to be approxi-
mately 4.2X107% gfsec at —10°C and 3.5X1072 p/sec at —15°C. The velocity decreased
with time presumably due to stress relaxation. In the majority of cases the dislocations
moved in either direction along the a- or b-axis. When a moving dislocation encountered
an obstacle, such as an inclusion, impurity or intersection of dislocation, it changed
the direction of movement along the a- or b-axis. A linear distance which one disloca-
tion produces without changing its original direction is considered to be a mean free
path of dislocation. The length of mean free path was found to be 10~15g. This
implies that obstacles may be distributed within the ice crystals with the same intervals
as the mean free path.



