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Abnormal annual rings as a presage of landslides
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Summary

Compression wood is an abnormal type of wood tissue which develops on the undersides of
branches and inclined or crooked stems of coniferous species. Together with the analogous tension
wood of broadleaved species, it is frequently teamed reaction wood because its formation is apparently
a response to unilateral gravitational stimulus.

Well developed compression wood appears on stem cross-sections as concentric crescentshaped
zones. In lumber, compression wood usually can be distinguished from normal wood by its relatively
lifeless appearance which results from lack of contrast between springwood and summerwood.

The amount of inclination of stem is an important factor in compression wood formation. Increase
in the amount of deviation of stems from a vertical position, or increase in rate of diameter increa-
ment of individual trees, or both, increases the formation of compression wood.

Inclination of stems as a result of storms is a relatively common occurrence. Similar findings
have been reported for stems inclined or bent owing to snow accumulation in crowns, snow-slides or
landslides.

The incidence of compression wood was studied in 15 year-old Karamatsu (Larizx leptolepis) plan-
taion at Hobetsu. Samples were taken from the fallen trees when landslide took place after heavy
rain on June 4th, 1964.

Four standard and compound types of sector were recognized and as follows:

Type A—compression wood decreased for several years ;
Type As

compression wood disapeared within a year;
Type B—compression wood increased gradually and decreased for several vears ;
Type Bs—compression wood increased gradually and disappeared within a year;
Type C—compression wood were compounded two standard types or more.

The apporoximate age of inclination can be inferred by dendrochronological analysis of the com-
pression wood.

A sudden change occured in the woody tissues formed. It coincides with the time that a typhoon
swept across Hokkaido in the fall of 1954. In spite of a narrow slope, however, compression wood
was in 80.7% of all samples from the lower stems. Moreover a greater number of the trees had
compression wood formed in 1960 and 1962 when there was no typhoon in Hokkaido.

Occasionally the compression wood of the samples occurs first in one sector and later in another
of the same cross section. These changes in stem inclination direction are brought by creeplike
landslides. Initial displacement on the slope takes place alternately and repeatedly.

When the stability of a hillside is being investigated, attention should be paid, among other things,
to tilted trees which generally are indicative of soil creep. A tree tilted in its lower portion only and
vertical in the rest of its height generally indicated an old landslide, and by counting the rings in the
tree section, it is possible to estimate the date of an old landslide.

If the creeping mass reaches a steep slope, the bond between the strata may be totally broken, in
which case the displacement degenerates into a landslide.

Such block movement may, of course, presage major landslides in the near future. The compres-

sion wood give a running history of the rotation.



