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Introduction

At the dawn of the history of geology in Japan, NAUMANN (1885) proposed the
term “Fossa Magna” for a geotectonic graben that divides Honshu, main land of the
Japanese Islands, into two portions, Southwest and Northeast. Since then, the
Fossa Magna has been essentially recognized and investigated in more detail by many
authors. This zone which seems to have been formed initially in the latest Oligocene
or earliest Miocene period is filled up with Neogene Tertiary strata of complex structure,
covered with Quaternary volcanoes (including Mt. Fuji). Fossil records of the Fossa
Magna region have been sporadic and fragmentary, so that the information about
geologic ages of the strata in the region has been quite inadequate and inaccurate.

Just east of and along the Itoigawa-Shizuoka Line (YABE, 1918), which bounds
sharply the western margin of the Fossa Magna, the Neogene deposits are well develop-
ed and their total thickness seems to attain to some ten thousands meters (see Fig. 1).
Among those developed in the southwestern portion of the Fossa Magna the uppermost
marine sediments, accompanied by many pyroclastic insertions, are called the Shizu-
kawa Group, slightly modified from AkivamA’s (1957 b) definition. The group is
distributed along the Fujikawa (River Fuji) which runs approximately from north to
south in the west of Mt. Fuji and flows into the Pacific Ocean. The area of the study is
around Nakatomi-ché, Minamikoma-gun, Yamanashi Prefecture, and it presents the
northernmost distribution of the Shizukawa Group; further north, no exposure of
marine sediments is found, partly on account of the cover by Quaternary volcanoes.
Marine Tertiary strata in the northern Fossa Magna region seem to have been formed in
an oceanographic realm different from the southern one.

Rather continuous occurrence of planktonic Foraminifera is recognized throughout
the Shizukawa (=Fujikawa) Group of the area. It allows us to make zoning of the
Group, referring to the universal scheme. The consequent assignment of the age to
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latest Miocene to early Late Pliocene may be younger than current opinions for the
Shizukawa Group; for example, IKEBE and CHu1 (1971) or IKEBE et al. (1973) assigned
it to middle to late Miocene in their correlation chart of the Japanese Tertiary. The
present new information may affect a number of previous arguments on the tectonics
and paleogeography of the southern Fossa Magna and further of the Japanese Islands.
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Fig. 1. Location map
I-S': Itoigawa-Shizuoka Line which bounds the western margin of the Fossa Magna, M. L.:
Median Tectonic Line, A: pre-Tertiary complexes, B: Sambagawa belt (moderate-tem-
perature high-pressure metamorphic rocks), C: probably Paleogene rocks, D: Neogene
rocks, E: Quaternary volcanoes, F: Quaternary sedimentary deposits.

Another important objective of this paper is to document in detail the faunal com-
positions of planktonic Foraminifera from the Shizukawa Group as a northernmost
representative of the late Cenozoic faunas of the subtropical Northwestern Pacific
region; the serial work on these faunas has been conducted and published by the
senior author and his colleagues since 1971. Systematics and paleontological discus-
sion will be given in the near future when the serial work is completed.

The present study was initiated by the junior author for his graduation thesis and
also as a part of the group survey on geology of the Fujikawa region. He is indebted
to Dr. Yujird Ocawa of Nihon University and collaborators there, and to Dr. Yukinori
Fusta of Tokyo University of Education, for their valuable suggestions. He expresses
his cordial thanks to Mr. and Mrs. Chiiji HosHINO of Nakatomi-chd for providing him
with the field facilities. The manuscript was reviewed by Miss Reiko FUSEJIMA of the
National Science Museum.
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Geology of the Area Studied

On the geology of the region along the Fujikawa, a fairly detailed study was
begun by OTUKA (1932) and was continued until his death in 1950. He left a manu-
script which was apparently a summary of his works on the Shizukawa Group and the
adjacent strata. The manuscript was published in 1955 by his disciples.

Later, the geology along the upper course of the Fujikawa was investigated more
precisely by MATSUDA and MizuNo (1955), AkiyAMA (1957 b) and MATSUDA (1958),
who all focussed their attention upon the “Shizukawa Group’ and its subjacent part
of the Nishi-yatsushiro Group which are developed in two areas, one around Minobu-
cho on the south and the other around Nakatomi-chd on the north. According to
these authors the Shizukawa Group around Nakatomi-cho represents merely the nor-
thern end of its distribution, and its total thickness is much thinner than those in
southern areas. Besides the thinner thickness the geologic structure is simply homo-
clinal, dipping westwards, although the uppermost portion, i. e., mainly the Akebono
Conglomerate, forms a local syncline. These conditions are very convenient for bio-
stratigraphic investigation.

The previous lithostratigraphic works, particularly of AkiyAma (1957 b) and
MATSUDA (1958, 1961), are summarized in a correlation chart (Table 1) where the
successions are based on the data from the Minobu-chd area, but those from the
Nakatomi-chd area are also indicated on the right-hand side for correlation. Most
prominent differences between the above two authors concerning the geology of the
Nakatomi-chd area may be the definition of some lithostratigraphic units and the
presence of an unconformity within the Shizukawa (=‘Fujikawa”) Group. Before
a biostratigraphic work is commenced, these problems ought to be solved through
exhaustive field survey and time-parallel planes must be traced by laboratory work
such as planktonic foraminiferal study.

The results of our geologic survey around Nakatomi-cho are shown in a geologic
map (Fig. 2) and are correlated with previous ones in Table 1. Summarized descri-
ptions of lithostratigraphy are given below (details will be reported on another op-
portunity).

Nishi-yatsushiro Group:— Synonymous with the one defined by Akivama (1957 b)
who re-designated the upper boundary on the basis of description of MATSUDA and
MizuNo (1955), although only the upper part is treated in this paper.

Wadaira Tuff (Formation):— Synonymous with the Wadaira Tuff Member of MATSU-
DA and MizuNo (1955). Composed of light gray to pale green dacitic volcanic breccia
(often tuff breccia), and coarse- to fine-grained tuff.

Deguchi Tuffaceous Sandstone (Formation):— Designated by MATSUDA and MizuNo
(1955) as the Deguchi Tuffaceous Sandstone and Mudstone Alternation Member, but
their Kami-isshki Volcanic Breccia Member is included in this formation here. Com-
posed mainly of irregular alternation of fine- to medium-grained sandstone and mud-
stone, both tuffaceous, accompanying andesitic olive-colored tuff beds. While the
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alternation in the middle part is rich in mudstone layers, tuff and tuffaceous sandstone
layers become dominant upwards or northwards. Near the base of this formation the
Kami-isshiki Member is developed so well as to make a key bed, below which mudstone
is recognized in several places. The mudstone conformably covering the Wadaira
Formation is probably the real basal portion of the Deguchi.
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G: Group, F: Formation, M: Member; Ms: mudstone, Alt: alternation of mudstone and sandstone, Ss: sandstone,
Cg.Ss: conglomeratic sandstone, Cg: conglomerate, Tf.Ss: tuffaceous sandstone, Tf: tuff, Tf.Br: tuff breccia,
Vol.Br: volcanic breccia, Basic Vol: basic volcanics.

Kami-isshiki Volcanic Breccia Member:— Designated by MATsSupA and MizuNo
(1955). Composed of volcanic breccia to tuff breccia, in which two-pyroxene ande-
site fragments are firmed with the coarse- to fine-grained tuff matrix. The member
occurs very close to the basal boundary of the Deguchi Formation.

Byébu-iwa Tuff (Formation):— Approximately synonymous with the Byobu-iwa
Tuff Member of MATSUDA and MizunNo (1955), but our opinion somewhat differs from
theirs about the upper portion, as revealed by the comparison of geologic maps.
Generally composed of dark green pumiceous tuff, with dacitic volcanic breccia chara-
cterized by light green dots, particularly in the lowermost horizons. In some places,
especially west of the Fujikawa, tuffaceous sandstone or alternation of tuffaceous
sandstone and mudstone is developed, suggesting a lateral change to the subjacent
Deguchi Formation which is conformably covered by this formation in general. The
mudstone often contains Foraminifera, as exemplified by our samples F1 and F2,
taken from a river cliff opposite to Yokaichiba.
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Shizukawa Group:— The name was given by TANAKA (1930) and was frequently used
by OTUKA (e. g., 1939, 1955). Synonymous with the one defined by AkiyaMA (1957 b).
MATsuDA (1961) adopted the name, Fujikawa Group of INOUE (1934), who applied
it for the strata developed in the lower course of the Fujikawa, after he pursued its
southern extension down to the vicinity of the mouth of the Fujikawa. However,
his correlation has not been warranted yet by time-stratigraphic evidence, and the pri-
ority of nomination must be considered.

Hara Mudstone (Formation):— Synonymous with the Hara Mudstone Member of
MATsUDA and MizuNo (1955) and with the Kajiwara Mudstone Member of AKIYAMA
(1957 b), who applied unwisely the name Hara to the superjacent formation. Com-
posed of dark bluish gray massive mudstone, containing Foraminifera throughout,
and with andesite pebbles scattered at middle to lower hoirzons. Thin layers less
than 5 cm in thickness of fine-grained sandstone or white tuff are often intercalated at
upper horizons. In some places around the uppermost horizons, particularly west of
Yokaichiba, rubble conglomerate-like facies is developed, containing many cobbles to
pebbles of several kinds of andesite, microfossil-bearing tuffaceous sandstone, rather
soft mudstone, and so on. Although the very contact could be seen only at a locality
north of Kami-inuma, this formation seems to rest on the Byobu-iwa Tuff Formation
of the Nishi-yatsushiro Group. An east-west trend of structure prevailed in the
Nishi-yatsushiro Group changes quickly to the north-south trend of the proper Shizu-
kawa Group within the Hara Mudstone which may be incompetent for folding.

litomi Formation:— Proposed by the Fujikawa Research Group (1976, in press) for
the alternating pyroclastic and clastic strata, which are divided into the following six
members in ascending order.

Nakanosawa Conglomerate Member:— This Member is newly proposed by the
present authors to represent approximately the lower portion of the Mitsuishi Tuff
Breccia Member of AKiyaMA (1957 b), for the reason that the middle to upper portion
consists almost entirely of volcanic breccia or tuff breccia without clastic layers,
differing from the lower one.

Type locality: Along a stream west of Yokaichiba, Nakatomi-cho. Maximum
thickness measures about 135 m.

Major lithofacies is conglomeratic, composed of angular to round cobbles or even
boulders of two-pyroxene andesite and hornblende-augite andesite. Irregular-shaped
blocks of rather soft mudstone, microfossil-bearing sandstone and coarse-grained tuff
occur in association; sometimes they are as large as boulder. Matrix varies from place
to place, such as tuff, sandy mudstone, and even alternation of tuffaceous sandstone and
mudstone. Some huge blocks lying upon the clastic matrix show distinct load casts.
The bedding planes are sometimes oblique or even perpendicular to the adjacent strata
below (Hara Mudstone Formation) and above (Mitsuishi Member). These structural
and lithological characteristics are especially conspicuous in the basal part of the Naka-
nosawa Member, and suggests a seemingly unconformable relation to the underlying
Hara Formation. At the very contact, however, the boundary does not show any
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noticeable trace of erosion. Looking at the matrix lithology of the Nakanosawa
Member and the frequent insertion of conglomerate in the uppermost part of the Hara
Mudstone, one can suggest that the change of lithofacies was gradational but somewhat
rapid. The observed continuity of sedimentation may be substantiated by paleoenvi-
ronmental and stratigraphical analyses of the Foraminifera contained, as will be shown
later.

In the upper half of the Member, a few thick beds of mudstone are developed
containing a considerable number of planktonic Foraminifera, as represented by
Samples H22, H23 and H24 from three different horizons of the mudstone at the type
locality.

Mitsuishi Pyroclastics Member:— Designated by AKIYAMA (1957 b) as the Mitsuishi
Tuff Breccia Member, though his definition includes the beds equivalent to the Nakano-
sawa Member in the lower portion.

Composed mainly of probably dacitic and glassy tuff and tuff breccia with the
matrix of also glassy tuff. The brecciated rocks are dacite or hornblende two-pyroxene
andesite, euhedral green hornblende phenocrysts of which characterize the lithology
of this Member, along with the glassy aspect of the tuff and the matrix. Below the
base of this Member is developed graded bedding caused by alternation of conglomeratic
tuff containing hornblende crystals and mudstone, each unit being 2 to 4 m in average
thickness. It extends over some 30 m stratigraphic thickness. The presence of the
graded bedding suggests a conformable relation between the Mitsuishi Pyroclastics
Member and the Nakanosawa Conglomerate Member.

Hayakawa-bashi Mudstone Member:— Synonymous with the one named by AKIYAMA
(1957 b). Composed mainly of dark bluish gray mudstone intercalated with whitish
sandy tuff beds less than 5 cm in thickness. While tuffaceous conglomeratic sandstone
to pebble conglomerate containing mulluscan shell fragments and tuff breccia beds are
included at some horizons, the basal part consists of alternating mudstone and pyro-
clastics, similar to the feature of the underlying Mitsuishi Member, suggesting a con-
formable relation with the latter.

Karasumori-yama Tuff Breccia Member:— Synonymous with the member named by
AKIYAMA (1957 b). To the south of and around Yogosawa, the Member consists of
volcanic breccia, tuff breccia or tuff, in which subangular fragments of hornblende
andesite are predominant, and is intercalated with mudstone and sandstone both
containing molluscan shell fragments. On the other hand, lavas, volcanic breccia, tuff
breccia and tuff, all of two-pyroxene andesite, are developed in the southern area,
namely, from around Ushiro-yama to Mitsuishi, for making a prominent topographic
ridge along the strike.

Osozawa Conglomeratic Sandstone Member;— Approximately synonymous with the
Osozawa Sandstone Member of AKIYAMA (1957 b), though he regarded it as the basal
member of his Akebono Formation. Named by the Fujikawa Research Group (in
press). Composed mainly of blackish, massive and tuffaceous pebble conglomerate to
coarse-grained sandstone, in which molluscan shells or their fragments are frequently
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