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Abstract

Tsuga (Tsuga sieboldii, Tsuga diversifolia) is one of the representative evergreen conifers that had remained
in Hokkaido from the earliest times to recent years, although its distribution has not been observed in Hokkaido
today. Its pollen remained in the Paleocene coal fossils and was extracted in Kushiro, the eastern part of
Hokkaido, in the warm period. Tsuga sieboldii is currently abundant in the southwestern area of Japan, while
Tsuga diversifolia lies scattered in mountainous areas from the Kanto region to the Tohoku region. Tsuga pollen
has been found in strata 14,000 to 7,000 years old in Sakhalin as well as in various parts of Hokkaido.

In regard to the transition and the characteristics of Tsuga (Tsuga sieboldii ,Tsuga diversifolia ) in various
parts of Hokkaido, based on the results of pollen analysis and AMS'*C dating, the authors studied chronological
changes in the occurrence rates of Tsuga and of its companion species (Picea, Taxodiaceae, Abies) , and
consequently, they also discussed the relationship with Picea, whose establishment environments approximate
those of Tsuga, the relations between the paleo-vegetation as far back as the ancient times and the present forest
vegetation, and the path to the extinction of the genus Tsuga.

Pollen of Tsuga, along with that of tree species in the warm-temperate district zones, was found in the
Paleocene coal fossils from the Kushiro coalfield in Hokkaido, which indicates 36 —15% occurrence rate for
all areas of eastern Hokkaido 13 million years ago, during the Neogene. In the Ishikari area, central Hokkaido,
the occurrence rate was 30 —25% between 500,000 and 300,000 years ago, and after 50,000 years ago, the rate
dropped to 30 —20% in some places and to only a few percents in others. On the whole, Tsuga is considered to
have dwindled due to the momentum of Picea, whose establishment environments approximate those of Tsuga.

It is confirmed that Palaeoloxodon naumanni appeared in Hokkaido until 40,000 to 50,000 years ago, which
suggests the warm period continued. Although Tsuga's occurrence rate was 5% at 888 cal AD (1140 BP) in Nishi-
nosato, Kitahiroshima City, it was no longer observed afterwards, which indicates that this was a small-scale

refugium.
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