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ABSTRACT—This paper discusses the circulation patterns of surface

waters and a seaway in the Fossa-Magna and Kanto regions during

Miocene time on the basis of planktonic foraminiferal components and paleobathymetric and sedimentologic data. The paleoceanographic
conditions of surface waters in those regions in that time period are divided into four phases (Phases I to IV). Phases I, 11, IIl and IV

correspond respectively to the time of about 16-15, 14-13, 12 and 11
illustrated during Phases I1 to IV. The planktonic foraminiferal com

-9 Ma. Paleogeography and paleoceanography are reconstructed and
ponents resemble between the North and South Fossa-Magna regions

during Phases 1 to 111, but differ in Phase IV. Biogeographic connections between the Pacific and Japan Sea sides existed through a seaway
in the Fossa-Magna region during Phases I to I11. This seaway is named the Kofu Seaway. In Phase IV, the closure of the Kofu Seaway and
a resultant change in circulation patterns took place due to the geographic barrier resulting from the uplift of the Koma and Kanto Massifs.
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INTRODUCTION

Among Japanese Neogene deposits, the lowest Middle
Miocene sequences ranging in age from 16 to 15 Ma have
been intensively dated by means of plankton stratigraphy
and radiometric dating. Sediments of this interval are
dominated by shallow marine facies rich in both mega-
and microfossils. With multiplication of age data and
fossil records, paleogeographic and paleoceanographic
restorations for this time interval have been made inten-

sively (Hanzawa, 1950; Chinzei, 1978, 1981; Ikebe, 1978;
Matsumaru, 1981; IGCP National Working Group of
Japan, 1981, etc.).

However, there are considerable discrepancies between
these paleogeographic reconstructions for the middle to
late Middle Miocene, owing to the predominance of mud-
stone and shale facies which contain extremely meager
benthic megafossils. For example, the connection be-
tween the North and South Fossa-Magna regions has
been discussed by previous workers. Ikebe (1978) illus-
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Fig. 1. Map showing the study areas of the

Fossa-Magna and Kanto regions of central Japan.
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trated that this connection remained along the eastern
margin of the Itoigawa-Shizuoka Tectonic Line up to the
Early Pliocene, while Chinzei (1981) considered that it
had existed until the Late Miocene. Therefore, paleogeo-
graphic and paleoceanographic reconstructions throughout
the middle to late Middle Miocene must be made on the
basis of microfossils to a comparable degree, if possible,
with that for the earliest Middle Miocene. In addition, a
thick sequence of Middle Miocene marine sediments is
developed in the Fossa-Magna region of central Japan,
but is almost absent in Southwest Japan on the Pacific
side (to the west of this region). Biostratigraphic and
faunal data from the Fossa-Magna region situated just
to the east of the Itoigawa-Shizuoka Tectonic Line are
necessary not only for reconstructing Middle Miocene
paleogeography and paleoceanography, but also for un-
derstanding the history of convergence between the
Eurasia, Pacific and Philippine Sea Plates.
Furthermore, the Fossa-Magna region is important as
the remnants of a seaway between the Japan Sea side
and the Pacific side during the Middle Miocene in
central Japan. It would be interesting to know when the
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geographic barrier was created and how circulation
patterns changed. Hence, it is necessary to establish a
biostratigraphic framework for developing the geologic
history of the Neogene in the Fossa-Magna region.

The major focus of this paper is to correlate Neogene
sequences in the Fossa-Magna region with those in the
Kanto region and in the Kakegawa area (Fig. 1) by
means of planktonic foraminiferal zonal schemes, and to
discuss the waxing and waning of sea way and resultant
surface water circulations during the Middle Miocene in
central Japan.

BIOSTRATIGRAPHY AND CORRELATION

A thick marine Neogene sequence is developed in the
South Fossa-Magna region, where the Fujikawa area is
representative because the Nishiyatsushiro and
Shizukawa Groups are well exposed. The
Nishiyatsushiro Group consists of the Furusekigawa,
Kanzaka, Wadaira, Deguchi and Byobuiwa Formations,
and the overlying Shizukawa Group comprises the Hara,
litomi and Akebono Formations, in upward sequence.
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Fig. 2. Comparison of various biostratigraphic classifications of Neogene sequences of the Fujikawa area (after Oda et al., 1987).
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Planktonic foraminifera occur in great abundance in
these two groups, and planktonic ratios (planktonic/total
foraminifera) are high, attaining about 70-80% except in
the upper part of the Akebono Formation.

A planktonic foraminiferal biostratigraphy has been
made on this Neogene sequence (Ujiié and Muraki, 1976;
Chiji and Konda, 1978, 1981; Konda, 1980). Recently,
Oda et al. (1987) carried out a research on planktonic
foraminiferal biostratigraphy, partly integrating data on
calcareous nannofossils (Fig. 2). In this scheme the lower
part of the Kanzaka Formation is assigned to the upper
part of the Globorotalia peripheroacuta Zone of Oda
(1977) and the main part of the Nishiyatsushiro Group to
the Globorotalia cf. miozea conoidea Zone. These zones
are equivalent to Blow’s Zones N.10-N.13 (Oda, 1977).
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The Shizukawa Group is recognized to encompass a
succession from the Globigerina nepenthes| Globorotalia
siakensis Zone to the Globorotalia tosaensis Zone of
Oda (1977), which is correlative with an interval from
Blow’s Zone N. 14 to Zone N. 21. Therefore, the
Nishiyatsushiro and Shizukawa Groups range in age
from early Middle Miocene to Late Pliocene. The
Miocene/ Pliocene boundary lies within the lower part of
the Akebono Formation, although Ujiié and Muraki
(1976) and Chiji and Konda (1978) positioned it within
the lowest part of the Hara Formation of the Shizukawa
Group, as shown in Fig. 2.

Figure 3 shows a correlation of the Neogene strata
among four areas studied by various authors (Takasaki:
Takayanagi et al., 1978; Boso and Kakegawa: Oda, 1977,
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Fig. 3.
scheme of Oda (1977). Biochronology is after Oda (1986a, b).

Correlation of Neogene sequences of the Kakegawa, Fujikawa, Takasaki and Boso areas by means of the planktonic foraminiferal zonal






