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Summary

Granular snow is generally believed to be the product of the repeated day time melting
and night time freezing of newly fallen snow. There is, however, another kind of granu-
lar snow formed by changes in old compact snow during the melt season. When this
snow is soaked by melt water permeating the snow cover, the ice grains become bigger
and bigger, and the texture changes from the fine texture of compact snow into the coarse
texture of granular snow. Such changes in texture must be unaccompanied by heat trans-
fer, since no temperature gradient can be produced in wet snow.

In order to see how wet compact snow changes to granular snow, a cylinder of snow
was placed in a box and maintained at 0°C as is shown in Fig. 1. In this figure, S is the
snow sample and A, B and C are cylindrical copper vessels containing water and small
blocks of ice (pebble-like figures), G is a wooden case, and the dotted areas indicate foam-
styrene used for thermal insulation. The entire apparatus was placed in a cold room
maintained at +1°~+44°C. Every other day, thin sections were cut from the cylinder of
snow and were examined with a polarizing microscope (Plate I~TIII).

Four series of experiments were carried out, using (1) dry compact snow at 0°C, (2)
wet compact snow containing about 3-5 weight percent of free water, (3) compact snow
immersed in water at 0°C, (4) compact snow immersed in water at 0°C and loaded with
a weight.

The size of the ice grains and the thickness of the bonds connecting them were meas-
ured on microphotographs using a particle size analyser.

The results obtained may be summarized as follows :
1 Dry compact snow at 0°C (¢; 0.387 g/cc)

Photo. 1 PL. I shows the original microscopic texture of compact snow. Photo. 2 PL. I
was taken 5 days after the snow was placed in the box at 0°C. There is no remarkable
change in the texture. In Figs. 2 a and b, the solid lines I indicate the particle size
distribution (Fig. 2 a), and the distribution of the bond thicknesses (Fig. 2 b) in the origi-
nal snow, and the broken line III those after 5 days at 0°C. The mean increase in volume
of snow particles was found to be about 30% in 5 days.

2 Compact snow (¢; 0.35g/cc) with 3~5% of free water added.

The change of the particle size distribution in three days is shown in Fig. 3. The

ice grain volume increased about 4094 during that time. Photos. 3 and 4, Pl. I are the
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extures before and after the experiment.
3 Compact snow (¢; 0.46 g/cc) immersed in water of 0°C.

Photographs 5, 6, and 7 in Pl. II show the microscopic textures of compact snow
refore, 3 days, and 6 days after the immersion. Unlike in the previous two cases, great
thanges occurred in the texture. The ice grainé grew rapidly and became spherical, and
he bonds between them increased in area. In Fig. 4 and in Fig. 2 b, curves I, IV and
/, distributions of ice grain size and bond diameter are given for the same three times :
iefore, 3 and 6 days after the immersion. The mean ice grain volume increased as much
s 27 times within a week in this case.

4 Compact snow immersed in 0°C-water under load (0=0.46 g/cc)

A cylinder of compact snow immersed in water of 0°C was loaded with a weight,
iving a stress of about 100 gr-wt/cm® After three days, groups of ice grains united to
nake larger grains, as shown in Photo. 8 Pl. II. Grain P consists of more than ten
riginal grains. After one week, the snow changed into ice with a number of closed or
Imost closed pores as shown in Photo. 9, Pl. II.

In the experiments described above the sequence of changes occurring in the snow
ould not be seen directly. In order to see the process of ice grain growth in detail, a
hin section K of compact snow was placed between two glass vessels D and E (Fig. 5),
urrounded by a mixture of snow and water. The whole apparatus was put on the stage
i of a polarizing microscope of which the objective lens is labelled G in the figure. Ex-
eriments were carried out in a cold room at +1°~+4°C. Photos. 10, 11, 12 and 13, PL
[I, are one portion of a thin section just before, just after, 2 minutes after, and about 80
inutes after immersion in water at 0°C. Some of the ice grains in Photo. 12 have dimin-
shed in size or wholly disappeared in Photo. 13, while others have become more or less
pherical and have grown larger. These changes are shown more clearly in Fig. 6, drawn
y the superposition of these two photographs. The full lines indicate the initial ice
rains (Photo. 12), and the dotted lines show them 80 minutes after immersion (Photo. 13).
‘he four photographs in Pl. IV. show how the ice grains of crushed snow change when
1e crushed snow is soaked in water at 0°C. Photos. 14, 15 and 17 were taken just
efore, about 20 seconds and 12 hours after the immersion. Note how rapidly the ice
rains change in shape and size. When the experiment was conducted in a cold room at
-5°C, crystallographic faces began to appear on some grains (Photo. 16).
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