ZONATION OF EXTANT VEGETATION IN JAPAN

Paleoclimatologic inferences from Tertiary plants can be made from two distinct lines of
reasoning, the floristic and the physiognomic. The floristic methodology involves deternina-
tion of taxonomic composition of a fossil assemblage and then inference of paleoenvironmental
parameters from the presumed ecologic tolerances of most related extant taxa. This metho-
dology depends on accuracy of taxonomic determination and unchanged climatic tolerances
through Tertiary time.. Most of late Tertiary floras from Japan generally shows a close
similarity to the modern vegetation of central Japan and to the central China: the fossil floras
are composed mainly of temperate and/or some relict plants whose living allied species are
distributed mainly in central Japan and central China. Indeed, among the 188 species de-
scribed in this paper, all the fossil species are most allied to living species of Japan, except for
Chinese 22 species, North American 3 species and a single Central Asian species. The
distribution of the extant related taxa is, therefore, useful for paleoenvironmental inferences
of fossile floras later discussed in detail. It may need that the forest zonation of Japanese
Islands and its climatic relationships are outlined here.

The forest types of Japan and areas occupied, altitudinal and latitudinal, have been
discussed by many botanists, based on the floristic, physiognomic and phytosociologic charcter-
istics and some temperature parameters. As shown in the comparison of the classification of
Japanese forest zones that were proposed by principal authors (Table 1), the forests of northern
region or high altitudes are not greatly different in definition, although no agreement has yet
been for each zone name. The diverse opinions, however, are concentrated in the division
beween the warm temperate to cool temperate zones. The discrepancy of the division of the
temperate forests in Japan seems to be due to fact that each author gives more weight to
physiognomic or phytosociologic characteristics and any weight to the application to the
altitudinal zonation. The classification of the vegetation of East Asia including Japanese
Islands was described by Wang (1961) and Wolfe (1979). It is inferred that Japanese vegetation
between the cool temperate and warm temperate forest zones may lack some distinct forest
types of Mainland China that were defined by Wolfe.

I temporally use seven zones for the forest distribution mainly in Japanese Islands, from
1 to 7, as shown in Table 1. Zone 1 corresponds to the subtropical forest zone by many
workers. It ranges from 25°C to 20°C in mean annual temperature. Zone 2 and 3 are equiva-
lent to the warm temperate forest zone by many workers (except Miyawaki, 1984), and
correspond to a part of the evergreen broad-leaved forest zone ranging from 20°C to about 12°
C in the mean annual temperature. Zone 2 is correlated with the region originally supported
by Castanopsis-Machilus forest. The zone 3 is equivalent to the regions originally covered by
evergreen oak forests and a part of the so-called meditemperate forest zone having evergreen
broad-leaved trees. Zone 4 and 5 are equivalent to the Summer green forest zone (Miyawaki,
1984). The zone 4 ranges from the upper part of the so-called meditemperate forest zone to
the lower part of beech forest; in the former the evergreen broad-leaved plants are mostly
represented by small trees or shrubs, while the warm temperate taxa are sparse or absent in
the latter. The zone 5 is equivalent to the upper region of the cool temperate forest zone.
The mean annual temperature ranges from about 12°C to 10°C-8°C in the zone 4, and about
from 10°C-8°C to 5°C in the zone 5. Zone 6 is equivalent to so-called subalpine forest zone
ranging about 5°C to 0°C in mean annual temperature. Zone 7 corresponds to the alpine or
tundra zones designated by many workers.
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