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Résumé

For the fine network of ice composing deposited snow to be seen under a micro-
scope the snow must be cut into a section as thin as a few tenths or a few hundredths
of a millimeter. The authors succeeded in cutting snow with a carpenter’s plane by
reinforcing the snow with solidified aniline (C.H,NH,). Fig. 1 of the text illustrates how
to ‘make the thin. section.

(a) A block of snow is placed in a shallow dish containing liquid aniline at —5°~
—10°C. Driving out the air, the liquid penetrates quickly into the snow to fill
the spaces in the ice network.

(b) The temperature is lowered to below —20°C. The liquid solidifies as it is in the
ice network. The block of snow becomes rigid.

(¢) The shallow dish is warmed from outside by placing the palm of the hand on its
bottom. A thin layer of the solid aniline in contact with the bottom and the wall
of the dish is melted. The rigid block of snow is drawn out of the dish. A flat
plane AB is made on the block with a carpenter’s plane. When viewed under a
microscope, this plane looks like the photograph shown in Fig. 2 (a).

{d) The block of snow is placed on a glass plate with plane AB in contact with it.
Along the contact line of the block and the glass plate is put a small amount of
liquid aniline. It freezes to fix the block to the glass plate. The glass plate is
slightly warmed to melt plane AB of the block. The melted plane soon solidifies
again to stick firmly to the glass plate. The block of snow is made more strongly
stuck to the glass plate by putting along the contact line between them some
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amount of water which immediately freezes.

{e) The block of snow is shaved off with the plane on the side opposite to that stuck
to the glass plate. By the use of a well-sharpened plane, the block can be thinned
down to a thickness of 0.05 mm or less. It is not difficult to thin the block down
to 0.0l mm by careful planing or by polishing with fine grain sandpaper. The
spaces in the ice network of the thin section made in this way are filled with
solidified aniline which is opaque. The photomicrograph in Fig. 2 (b) shows the
section in this state of opaque aniline. Only the cut ends of the ice network are
seen, its main part being concealed by the opaque aniline.

(f) The solidified aniline is melted by being warmed up to —10°~—5°C. The aniline
becomes transparent. ‘The whole structure of the ice network can be seen as
illustrated in the photomicrographs of Figs. 2 (cj, (d), 3, 6, 7, 8 and 10.

Liquid aniline dissolves ice to about 3% in amount as illustrated by the phase
diagram of aniline-water system shown in Fig. 4. The liquid aniline should be saturated
with water before put to use. Then it will not dissolve the ice network of snow. When
saturated with water, liquid aniline solidifies at the eutectic temperature —11.7°C (point
B in the figure).

Any kind of snow, including the softest new snow as well as the layer of depth
hoars, can be made into a section of any thickness down to 0.01 mm. Photomicrographs
shown in Fig. 6 are thin sections cut out of the snow cover deposited at Sapporo in the
winter of 1958~’59. In that figure, Photo. (a) shows a horizontal section (thickness d:
0.15 mm) of soft snow in which the dendritic form of the original snow crystals is still
discernible. This section was made one day and a half after the deposition of the snow
when its density ¢ was 0.08. That same snow changed in the following forty days into
compact snow of density ©=0.3 having the ice network as shown in Photos. (c) and (d).
Captions for the remaining photographs in Fig. 6 are—Photo. (b): new snow (0: 0.05,
d: 0.1 mm), 1~2 hours after deposition, Photos. (e), (f) and (g): layers of depth hoars
©: 035, d: 0.2 mm), Photo. (h): ice crust (¢: 0.30, d: 0.3 mm).

All the sections described above were made in the cold room attached to the
authors’ Institute. But sometimes the natural cold was also good for preparing sections.
Photomicrographs of Fig. 7 show sections which were made in the field on nights of
severe cold. '

In another experiment a rectangular bar of snow was bent statically by applying a
load at its end as shown in Fig. 9 (a). The long photograph Fig. 9 (b) is the section
made at the most bent portion ABCD of the bar from top to bottom. The ice network
is sparse near the top due to tension while it is dense near the bottom because of
compression.

How the ice network of snow is deformed by an applied force can be seen under
a microscope directly by applying a force to a section of snow. Photo. (a) of Fig. 10
shows a portion of the section before the application of force. Photo. (b) is the same
portion after the section has been subjected to a contraction of about 10%. 'The
boundaries indicated by arrows A and B between ice crystals have slipped.
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Orientation of the optical axis was determined on each of the ice crystals composing
an ice network by the use of a universal stage attached to a polarizing microscope.
The results obtained are plotted on Schmidt’s net in the two figures of Fig. 11.



