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Summary

Observations were made of wavy forms, spikes and bent icicles. The average
wavelength was found to be 3.0mm for icicles collected in Sapporo in February
and March, 1984 (Fig.3). Any protrudent parts on a growing icicle wall may devel-
op faster by the following three reasons:1) The water film flowing at the protrude-
nt part is thinner and the ice grows faster. 2) The opening angle of the protrudent
part is wider so that heat transfer and evaporation are more active causing faster
ice growth. 3) The flowing water is more viscous because of supercooling and con-
taining possibly minute ice crystals; such water tends to be stagnant and freeze fast-
er at the protrudent part. Fig. 4 shows that the protrudent part is faster in growth,
which is demonstrated by each band of many minute air bubbles captured in an
icicle.

Fine spikes of ice are often produced on an icicle surface (Fig. 5). Usually
their sizes are 1mm in diameter and 5-20mm in length, and their growth direc-
tions are random. Spikes are formed when the balance of water supply and freezing
rate is disrupted and the icicle stops growing; the remaining water freezes from
its surface, which increases the internal pressure and pushes out water to form
fine ice spikes through small holes or cracks.

There are three causes at least which may result in formation of bent icicles.
The first is the gradual inclination of the root of an jcicle, e.g. by the creep of ice
or snow on the roof (Fig.7A)and bending of a tree branch (Fig.7B). The second is
the one-sided supply of water due to a decrease in water supply rate (Fig.8), changes
in water sources and so on. The third is the effect of the wind (Fig.9): it in-
creases the heat exchange and consequently the growth rate of icicles as well as
blowing leeward the water film and pendant drop. The angle of bend could be ex-
plained by the mechanical balace of a pendant drop under the gravity and drag force
due to the wind (Fig.12).



