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Actinocyclus Ehrenbergii RALFs

A Ehrenbergii var. tenella (Brev.)
A ingens RATT
A. tsugaruensis KANAYA

Actinoptychus senarius (EHR.) EHR.
Arachnoidiscus Ehrenbergii BAIL. ex EHR.
Asteromphalus moronensis  (GRev.) RATT.
Cocconeis antiqua BRUN & TEMP.
Coscinodiscus argus EHR.

curvatulus GRuUN. var. odontodiscus  (GRUN.)
elegans GREV.

Endoi KANAYA
hirosakiensis KANAYA
oculus-iridis EHR.

radiatus EHR.
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C. vetusti ssimus PANTOCSEK
C. Yabei KANAYA
Denticula lauta BAIL.

D. ? Sp.

Fragilaria hirosakiensis KANAYA
Melosirasol (EHR.) Kutz.

M. sulcata (EHR.) KTz
Rhizosolenia  spp.

Rouxia Peragalli BRUN & HERIB.
Rutilaria epsilon GRev.

Stephanogonia Hanzauae KANAYA
Stephanopyxis cfr. ferox. (Grev.) RALFs.

S cfr. nipponica GRAN & YENDO
S Schenckii KANAYA
S. turris  (GRev. & ARNOTT)

Thalassiothrix longissima CLEVE & GRUN.
Triceratium sp.
Xanthiopyxis spp.
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(Abstract)

Geology

The area surveyed is situated on the side of Sea of Japan in northeastern
Japan and occupies a part of "Green Tuff Region", an important tectonic province
of Japan. Geologic history of the surveyed area coincides with that known
throughout the Green Tuff Region.

In early Miocene, violent volcanism took place on land. Then the whole
area was covered with warm sea water. Active submarine volcanism was con-
tinued during this time in middle Miocene. In late Miocene, as the volcanism
became less active, sedimentary basins were formed. Siliceous shale and black
shale were thickly deposited in the basins under the cold marine condition. In
the end of Miocene the area experienced a crustal deformation and Miocene
strata were folded or cut by faults. Finally the marine basin was disappeared. In
Pliocene and Quaternary age, lacustrine or alluvial sediments were deposited and
a subaerial volcano was formed.

It is noteworthy, however, that several stratigraphic unconformities were dis-



Tablel Stratigraphic Sequence

Age Formation Thickness(m)

Alluvium

Quaternary Terrace deposit Moriyoshi Volcano
Yuguruma Formation

Pliocene Maeyamagawa Formation 300-450
Kobinaizawa Formation 200-300
Fujikotogawa Formation 1000-1200
Ivaya Formation 350-450

Miocene Osarubegawa Formation 250-1450
Kirinai Formation 650 *
Makibuchi Formation 600 *
Omata Formation 600 T

covered in the surveyed area. They are found both in middle Miocene and the
end of Miocene in age, and correspond historically to the appearance and dis-
appearance of middle and late Miocene sedimentary basins, respectively.

A summary of the stratigraphic sequence is given in Table 1.

The Omata Formation is the oldest member of the Neogene strata in the
mapped area. It consists of propylitized andesite and/or altered rhyolite lavas
and pyroclastics. It covers unconformably pre-Neogene granodiorite on the south-
ern outside of the surveyed area. It is assumed to be produced by the violent
subaerial volcanism in the preceding stage of the subsidence of "Green Tuff geo-
syncline".

The Makibuchi Formation covers conformably the Omata Formation and con-
sists of andesite and basalt accompanied with coarse-grained sediments such as
conglomerate or sandstone. The sediments are poorly sorted and yield the plant
fossils indicating the cool climatic condition in early Miocene.

The Kirinai Formation covers conformably the Makibuchi Formation and is
composed of basalt, sandstone and conglomerate accompanied with acid tuff and
mudstone. The sandstone and conglomerate are finer in grain size and sorted
better than those of the Makibuchi Formation. They yield molluscan fossils indi-
cating shallow sea environment and warm sea water in middle Miocene. Pillow
lavas of basalt are sometimes observed. The age of this formation can be corre-
lated to the Nishikurosawa stage when the marine transgression of Miocene cul-
minated in the Green Tuff Region.

The Osarubegawa Formation covers unconformably Omata, Makibuchi and



Kirinai Formations and consists of acid volcanic rock, black mudstone and silice-
ous shale accompanied with small amounts of basalt, sandstone and conglomerate.
The acid volcanic rocks are rhyolite lava, accidental tuff breccia or acid pumice-
tuff. The accidental tuff breccia is very poorly sorted and is distributed only
in the restricted area where it has about 1,000m in thickness. Judging from
those features, it is presumably a kind of turbidite deposited in submarine vol-
cano-tectonic depression. The sediments yield molluscan and foraminiferal fossils
indicating a warm sea condition. However, it is noteworthy that some molluscan
fossils indicating a cool environment are also included in them.

The Iwaya Formation covers comformably the Osarubegawa Formation and
consists of siliceous shale intercalated with diatomaceous shale and basic volcanic
breccia.

The Fujikotogawa Formation covers conformably the Iwaya Formation and
consists of black mudstone intercalated with sandstone, acid pumice tuff and
andesite volcanic breccia. The sandstone includes molluscan fossils indicating
shallow and cool environment.

The Kobinaizawa Formation covers unconformably Fujikotogawa Formation
and is composed of the alternation of sandstone and siltstone. No volcanic
materials are found in this formation. It yields rarely the fossils of marine
mollusca and plant fragment.

The Maeyamagawa Formation covers conformably or unconformably the
Kobinaizawa Formation. And it overlaps partly on the Fujikotogawa and lwaya
Formations. It consists of sandstone, conglomerate and mudstone accompanied
with rhyolite lava and tuff. It yields large amounts of plant fragments and is
intercalated with lignite seams. This formation was probably deposited in brack-
ish or lacustrine environment.

The Yuguruma Formation is a lacustrine formation deposited in Quaternary
Takanosu Basin and consists of mudstone, sandstone and conglomerate. It includes
the plant fossils indicating swampy environment.

Six terrace deposits and an alluvial deposit are distributed in the Takanosu
Basin and along the Ani and Koani rivers. They are composed of gravel, sand
and clay.

Faultings and foldings trending in N-S, NE-SW and NW-SE directions are
remarkable in the surveyed area. N-S trending tectonic lines are most important
amongst them. They give much influence on the rock facies of the Osarube,
Iwaya, Fujikotogawa and Maeyamagawa Formations. The rock facies on the
eastern side of these lines are generally coarser in grain-size of sediments, thinner
in thickness of strata and richer in volcanic materials than those on the western
side. This contrast in the development of sedimentary features between the east
and west sides of the tectonic lines in the most remarkable along Ani-gawa fault,
Kamisonai fault and Oriwatashi-anticline. These phenomena indicate that the
eastern area was uplifting during the time of deposition of those formations and
the depositional basins were gradually migrated westward.



Economic Geology

Copper has been mined at the mountainous area northeast of Ani town where
is a northern half of Ani mine. There are numerous chalcopyrite veins in gran-
odiorite body which is widely distributed under the ground of the area. In 1960,
about 3,000 tons of ore a month were produced. Ofunagi mine was mining a
chalcopyrite-sphalerite-galena vein in the basalt lava of the Kirinai Formation on
small scale in 1960.

Petroleum indications are observed in black mudstone of the Fujikotogawa
Formation exposing in axial part of the Nanakura anticline. Exploratory wells,
however, could not catch oil reservoir.

Coal seams are intercalated in the Makibuchi Formation. They were mined
about fifty years ago on small scale.

Diatomaceous shale of the Ilwaya Formation, perlitic rhyolite of the Maeya-
magawa Formation and zeolitized tuff of the Ilwaya Formation have been quar-
ried for industrial materials.

Several mineral springs are utilized for medical purpose.
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