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Summary

Chemical etching was applied to natural snow crystals to observe surface structures.
When a fresh surface of snow crystal was etched, typical hexagonal pyramidal etch pits
(dislocation etch pits) and etch channels were observed. Surface density of the etch pits
was found to be different for every crystal as seen in Figs. 2 and 3. The density of the
etch pits was relatively high near the peripheries of the crystals. Etch channels on
a fresh crystal surface were mainly oriented along {1120} directions (Fig. 4), but some-
times etch channels oriented along {1010} directions were found together with the others.
Etching of sublimed crystals resulted in much fewer deep pyramidal etch pits caused by
dislocation, and many more shallow etch pits produced by foreign particles on the surface
(Fig. 9). Etch channels oriented along {1010) directions were found predominant on
sublimed crystal surface (Fig.5), but no channels were observed on crystal surfaces
annealed near the melting point for several days (Fig. 10). The following inference has
been drawn from these observations. Aerosol particles are captured by a developing snow
crystal, and they produce dislocations. When a snow crystal is sublimed slowly, entrapped
aerosol particles would come out at the crystal surface, and no more dislocations would
be found beneath the particles. Therefore, they create shallow etch pits.

An ice crystal containing Pbl, particles was etched to demonstrate the etch-pit
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formation by entrapped foreign particles. Pbl, particles created the shallow etch pits
(Fig. 11), and inclusions produced the dislocation etch pits at the surface right above
them (Fig. 12).

In the course of the etching of snow crystals, two interesting etch patterns were
observed. One of these patterns was that of frozen cloud droplets on snow crystal
surface. They showed a different orientation (30° in angle) from that of the base crystal
(Fig. 13). The other pattern was a fine step-like structure produced on a snow crystal
surface placed on the surface of the viscous etchant (Fig. 15). The step-like structure was
produced by the surface migration of the thin film of the etchant. The formation of
both patterns was explained as the apparent phenomena caused by the etching processes.



