Bulletin of the Geological Survey of Japan, vol.59 (7/8), p. 365-368, 2008

Paleogene molluscan biogeography of the northwestern Pacific:
Relationship between the formation of the Central Japan Province
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Abstract: The Central Japan Province, which is one of the Paleogene molluscan biogeographic provinces
in the northwestern Pacific, was formed in the Oligocene between the North Japan-Western Okhotsk and
Taiwan-South Japan Provinces. Besides Asagai-Poronaian mollusks of the North Japan-Western Okhotsk
Province, there are many endemic species in the Central Japan Province, including Lima sameshimai,
Adulomya chitanii, Saxolucina matsushitai, Conchocele nakazawai, Pitar hataii, P. kotoi, P. murotensis,
and Emarginula tokuyamai. Paleogene mollusks along the Pacific side of Shizuoka, the Kii Peninsula
and Shikoku Island (in the Shimanto Belt) belong to the Central Japan Province. In contrast to the
Nichinan Group (Oligocene to earliest early Miocene) of the Miyazaki area of southeastern Kyushu, the
Shimanto Belt contains the Oligocene Ashiya fauna of northern Kyushu. The molluscan fauna of the
Nichinan Group is therefore assigned to the Taiwan-South Japan Province. The boundary between the
Central Japan and Taiwan-South Japan Provinces is located near to the northernmost Kyushu-Palau
Ridge, on the western margin of the Shikoku Basin. This ridge has probably been the border that defines
the boundary between the Central Japan and Taiwan-South Japan provinces. The formation of the
Central Japan Province is closely related to the rifting and opening of the Shikoku Basin.
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1. Introduction

Honda (1994) established the following Paleogene
molluscan provinces for Sakhalin, Japan and Taiwan: the
North Japan-Western Okhotsk, Central Japan and
Taiwan-South Japan Provinces (Fig. 1). The North
Japan-Western Okhotsk Province includes Sakhalin,
Hokkaido and northeastern Honshu. The Central Japan
Province consists of the Pacific side of Central and
Southern Japan (Shizuoka, Kii Peninsula and Shikoku
Island), which has been called the Shimanto Belt, the
outer zone of Southwest Japan. The Taiwan-South
Japan Province includes Kyushu, the Ryukyu Islands and
Taiwan.

Honda (1994) noted that the Central Japan Province
was formed by the southward migration of Asagai-
Poronaian mollusks from the North Japan-Western
Okhotsk Province (Fig. 2), in accordance with an
Oligocene global climatic cooling trend and ensuing fau-
nal provincialism. Asagai-Poronaian mollusks in the
Central Japan Province include both shallow- and deep-
water taxa such as Malletia poronaica (Yokoyama),
Portlandia watasei (Kanehara), Yoldia laudabilis
Yokoyama, and Turritella tokunagai Yokoyama. The

strata in this province yield numerous endemic shallow-
and deep-water species, such as Lima sameshimai
Oyama and Mizuno, Adulomya chitanii Kanno,
Saxolucina matsushitai Matsumoto, Conchocele nakaza-
wai (Matsumoto), Pitar hataii Natori, P. kotoi Natori, P.
murotensis Matsumoto and Terashima, and Emarginula
tokuyamai Iwasaki and Ono (Honda, 1994).

In this study, I will discuss the relation between the
formation of the Central Japan Province and the rifting
and opening of the Shikoku Basin.

2. Central Japan Province and the Shikoku Basin

As noted above, Paleogene mollusks along the Pacific
coast of Shizuoka, the Kii Peninsula and Shikoku in the
Shimanto Belt belong to the Central Japan Province. In
contrast, Kato (1985) and Saito et al. (1994) recorded
mollusks from the Nichinan Group (Oligocene to lower-
most lower Miocene) of the Shimanto Belt in the
Miyazaki area of southeastern Kyushu, southern Japan.
The group contains a large number of species indicative
of the Oligocene (to earliest early Miocene) Ashiya
fauna of northern Kyushu. These are shallow- and deep-
water species, such as Acila ashiyaensis (Nagao), A.
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Fig. 1 Paleogeographic map before the opening of the Japan Sea (Niitsuma ef al., 1985),
indicating the Paleogene molluscan provinces in Japan and Sakhalin, northwestern
Pacific (Honda 1994). Stippled area: Shimanto and Yubetsu belts (Taira and
Tashiro, 1987). Map (left upper) of Southwest Japan and the Shikoku Basin
showing place and topographic names around the basin referred to in text.

nagaoi Oyama and Mizuno, Y. hikosimensis Hirayama,
Crassostrea sakitoensis Nagao, Glycymeris chisshuensis
Makiyama, Cyclocardia subnipponica (Nagao),
Venericardia yoshidai Nagao, Callista matsuraensis
(Nagao), Dosinia chikuzenensis Nagao, Macoma nagaoi
Hirayama, Angulus maximus (Nagao), Euspira ashiyaen-
sis (Nagao), and Fulgoraria ashiyaensis Shikama.
Consequently, mollusks of the Nichinan Group, as a
whole, belong to the Taiwan-South Japan Province.

On the other hand, Matsubara (2002) recorded fossil
mollusks from the Paleogene Maéjima Formation in
Okayama Prefecture of the Setouchi geological
province, in the inner zone of Southwest Japan. He
noted that this formation contains both Northern Pacific
and Tethyan Indo-Pacific elements (Honda, 1991).
Evidently, this fauna belongs to the transition zone
between the North Japan-Western Okhotsk and Taiwan-
South Japan provinces, prior to formation of the Central

Japan. More recently, Kano et al. (2007) observed that
there was an Oligocene seaway from Sakhalin,
Hokkaido, and Honshu (main island of Japan) to
Kyushu along the eastern coast of the present Japan Sea.
The Kyushu-Palau Ridge runs in a northerly direction
from the southern part of Kyushu to the Palau Islands
between the Philippine Sea and Shikoku basins. The
Shikoku Basin rifted from 30 to 27 Ma and opened from
27 to 15 Ma (Okino et al., 1999) and the Izu-Bonin Arc
began to separate from the Kyushu-Palau Ridge at 30
Ma (Kobayashi et al., 1995).

3. Discussion

As shown in Fig. 1, the boundary between the Central
Japan and Taiwan-South Japan provinces is located near
the northernmost Kyushu-Palau Ridge. The ridge was
uplifted at least 2 km and it was partially emergent
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Fig. 2 Spatial and temporal distribution of the Paleogene molluscan fauna of Japan (adapted
from: Honda, 1994). T = temperate, ST = subtropical, TR = tropical.

before 30 Ma, as evidenced by a hiatus between 47.5
and 30 Ma and the occurrence of shallow-marine fossils
(Kobayashi et al., 1995). Ujiié (1983) noted that the
Kyushu-Palau Ridge was available as a biogeographic
barrier during the Oligocene. Mohammad et al. (2000)
recorded late Oligocene larger foraminifers that indicate
a shallow-water environment in limestone dredged from
the Kyushu-Palau Ridge, off southern Kyushu. This evi-
dence suggests that the Kyushu-Palau Ridge has been a
border that defines the boundary between the Central
Japan and Taiwan-South Japan provinces.

It is possible that the Izu-Bonin Arc was a physical
boundary between the Central Japan and North Japan-
Western Okhotsk provinces. However, the locus of the
Izu-Bonin Arc was distant from Honshu Island before
the opening of the Japan Sea at 15 to 14 Ma (Niitsuma,
2007).

4. Conclusion

The boundary between the Central Japan and Taiwan-
South Japan provinces is located near to the northern-
most Kyushu-Palau Ridge. It has been the border that
defines the boundary between the Central Japan and
Taiwan-South Japan provinces.
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