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Yoshikuni OHYAMA and Eizo ASAHINA 1969 Process of Spontaneous Ice Formation
within the Body of the Carpenter Ant. Low Temperature Science, Ser. B, 27. (With
English Summary p. 160)
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Summary

The freezing process of overwintering insects was investigated with workers of car-
penter ant (Camponotus obscuripes) as material. Two supercooling points were observed
on the freezing curve of this insect. In other words, a partial freezing occurred first in
the insect, and the whole body froze after cooling to a certain low temperature. The
1st supercooling point was generally about —85°C. The 2nd, differing in individuals,
was —20.2-24.7°C. Differential thermal analysis, applied to a few parts of the insect
body during {reezing, indicated that ice first formed at the anterior part of abdomen.
Longitudinal cut surface of the frozen insect was made in order to observe where
ice crystals first forms. Judging from these observations the freezing process in the
insect is assumed to be as follows. Ice crystals spontaneously form in the lumen
of foregut, perhaps in crop, at the 1st supercooling point and rapidly develope only
within alimentary canal. When the insect is cooled to the second supercooling point,
the other body tissues remaining unfrozen freeze by ice seeding through the wall of
alimentary canal. In the carpenter ant ice formation limited within alimentary canal can

be tolerated, while the freezing of the whole body tissues is invariably fatal.
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