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Summary

The fragile structure of depth hoar layers in snow covers is known to be one of the
causes of avalanches. Crystals of depth hoar grow in the snow cover if the snow temper-
ature is fairly high, and there is a large temperature gradient. A block of compact snow
(26 X 26X 26 cm) was placed in a cold room for 6 weeks. The temperatures of the upper
and lower surfaces were maintained at —12 and —4°C, respectively, and all other surfaces
were thermally insulated. Once a week, pieces of snow were removed from the block.
Thin sections of these pieces were made by the aniline method and their structures were
observed with a microscope.

Plate I-2 shows the original structure of the sample. Plates II, III and IV show the
structure of the sample after 1, 3 and 6 weeks, respectively, with a temperature gradient
of —0.2~—0.4°C/cm. The arrows in the photographs indicate the direction of heat flow.

At the end of two weeks, there were depth hoar crystals 7 per cm® in the upper
portion of the snow block, and at the end of 1 week there were 13 per cm?® in the lower
portion. And later the number of crystals showed few change in the upper portion while
it fell gradually in the lower.

The temperature and the temperature gradient at the upper portion of the snow block
were —10°C and —0.2°C/cm and those at the lower portion were —5°C and —0.4°C/cm.
The depth hoar crystals grew in a direction opposite to that of the heat flow, and when
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they had reached 1~2mm in size, a new crystals developed from the tip of the old one
(Fig. 3). At the end of 6 weeks, the snow sample showed a characteristic structure;
series of hoar crystals arranged parallel to the direction of the heat flow in the sample,
with rare lateral connections between them.

Depth hoar crystals were classified into two types from their crystal habit; (a) skeleton
type and (b) solid type, as illustrated in Fig. 4. The skeleton type has the same crystal
habit as “cup” snow flake crystals, and the solid type are the same as “column and very
thick plate” crystals. In addition, depth hoar and snow flake crystals of the same type
develope in the same temperature range.

As the snow temperature was lowered, the amount of heat flow through the snow
block decreased as a result of the decrease in the amount of water vapour transported
by diffusion through the pores of the snow block. This results in a diffusion coefficient
D of 0.4 cm®/sec, which is about twice that of free air.
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