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GEOLOGY

Upper Palacozoic (Chichibu System) consists of sand-
stone, slate, hornstone and limestone. The slate is gray,
dark gray, black or green in colour, and is traversed by
platy joints. The sandstone is fine-grained in texture and
dark grayish in colour and iz allernated with the slate.
The hornstone is gray, black, white, red, green, or variegat-
ed in colour, being thinly bedded, and mostly compact,
and frequently microerystalline. The red variety contains
radiolarian remains. The limestone oceurs as thin inter-
ealations in the upper part of the alternation of sandstone
and slaie, and is white to gray in colour, being compact m
crystalline.  Neosehwagerine eraticulifera Scawacer and
other fusalinid fossils of the age of from the Permian to
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upper Carboniferons were detected in the limestone from
Mine, Sanckuni, Kurctakigawa, Shiraishigawa and Kami-
gd. The formation bears a dominant strike of east-west or
north 60° east and northward dips varying from 50° to 50
The strata are heavily fanlted and breken into many
blocks. From the Triassic rocks to the north and the
Jura-Cretaceons Torincsn-Rydseki Series to the south, the
Chichibu rocks are separated by two prominent faults, of
which the southern one seems to be a thrust or reverse
fault, the Chichibn limestone having been thrasted up
over the Torinosu rocks as observed at Hanyligawa in
Togano-mura.

Upper Palaeozoic—Triassic (Kokuzosan Series) iz a
continuation of the Bambésan Series in the Kochi sheet-
map ares, whare it yielded Triassic fossils from its upper
portion, while in the present area the limestone imbedded
in the lower portion afforded some fossil Fusuling. Owing
to the =imilarity of the constituting rocks throughout the
series, no demarkation line could be drawn between the
Palagozoic and Triassie portions. The series may be divid-
od into two parts ; namely, Lower and Upper Beds.

Lower Beds consist of gray to dark gray shale and
sandstone with subordinate amonnt of reddish or grayish
chert and dense or crystalline limestone, being rarely
aeeompanied by a fine greenish ehloritic schalstein.

Upper Beds are also composed of shale and sand-
stone, characterised by frequent intercalations of variegat-
ed chert and absence of limestone, The chert from Togano
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contains radiolarian remains belonging to  Cenosphosera,
Sphaenczowm and Povodiscus, It is reported that a Triassie
foszil, Pecten suzukii KoeavasHi which was orginally des-
cribed from the Doonelle Beds at Shimoyama in the
Sakawa Basin, was obtained from the Upper Beds at the
Togano Tunnel. The general strike of the Kokozdsan
Series is from east to west or from east-north-east to west-
gouth-west, and the dip is mostly toward north at angles
from 40° to 8%, not without exception toward south.
Triassie System oceurs in the vieinity of Sakawa in
the northern part of the mapped area, forming a belt
trending west-sonth-west. [t is bounded and separated
from the Chichibu rocks on the north and south sides
by two subparallel faults. The System is made up of sand-
stone and shale, aboat 300 metres in total thickness, inter-
ealated with thin conglomerate., The System is noted by
the fact that it yvielded Daocnells salowana and Deonella
kotoi deseribed by E. v. Mojsisovies some thirty years ago.
Later Prof, H. Yabe and Dr. 5. Shimizu, reported besides
the above, three species and subspecies of Daonella ; I
Ekotoi Mos. var. alle, D). densisuleate and D). deasisuleats var.
subguadrata. Mr. T. Kobayashi added to the above the fol-
lowings : Daonelln indica Brrrsgs, I indica var. zohoensis,
D. densisuleale var. salirariformis and D). densisuleals var.
shimizui, 8, Shimizo also described two Ammonites
associated with Daonells densisuleafn from Zohdin:  Pro-
trachyceras aff. archelaus (Laver) and Thisbite orientalia
Serurzu, DBy these shell remains the Triassic of Sakawa
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iz compared with the Daounella Beds of Rifu in Rikuzen
and correlated to the Carnie or to the Ladinic of Europe.

Jurassic is divided into two series: the Akigawa and
the Shimanto serigs.

Akigawa Serles consists of shale and sandstone of
enormous thiekness, with interstratified radiolarian eherty
shale. It is again subdivided into the Lower and Upper
beds. In the Lower beds, lavers of radiolarian shale are
more frequently found, while the limestone and conglo-
merate are rare and thin,  In the Upper, limestone lenses
are rather common insertions in the shale. The sandstoue
is gray to dark gray in eolour, being mostly fine grained.
The shale is gray to black or greenish in colour, and platy
or fissile in structure. The radiolarian shale is commonly
reddish, but rarely greenish, being argillaceous or cherty.
The limestone is light to dark grayish, and that found at
Butsuzo contains Solenopora vothpletzi (Yare) and other
fragmental coralline fossils, which commonly oceur in the
Torinosu Limestone, The Akigaws series strikes in the
maost cases from ocast to west or from east-north-east to
west-sonth-west and dips to north at 30° to B0°. It is
traversed by numerpns faults and broken inte several
blocks, in which synclinal foldings are locally observed.
The Upper and Lower beds are disconneetod from each
other by a dislocation running from east to west. The
northern side of the Upper beds is also bounded by a
heavy fault, the Kokusfsan series being thrusted nup over
the Alkicawa saries,

T

Shimante Series is composed of grayish sandstone
and black or green shale with local interbeddings of red
radiolarian shale and thin conglomerate, the sandstone
predominating over the others. It oeeupies the southern
part of the mapped area, being separated from the Aki-
gawa series by a conspieuous fault running from east to
west. The series might include certain portions of the
Akigawa series and the Torinosu-Rydseki series. Whole
area of this complex is severely faulted and divided into
many blocks with different strikes, from east to west or
from north-east to zouth-west, the prevailing dips being
toward north or northwest. The total thickness attains
4,000 metres,

Jura-Cretaceous (Torinosu-Rydseki Series) is a com-
plex which includes both the Torinosu and the Rydseki
Series. The Torinosu Series consists of an alternation of
sandstone and shale, intercalating dark gray, bituminous
limestone lenses, rieh in fossils of Hydrosoa, Bryozoa,
Corals, Crinoids, ete. of Jurassic age, and is typically ex-
posed at Torinosa, south of Sakawa. The western exten-
sion of this series is intimataly asseciated with another

- rock series maintaining the so-ealled Rydseki flora and

other mollusea of the Wealden or Lower Cretaceous e,
But as their rocks are quite similar to each other it is very
difficult to draw a boundary line Letween them, and so
they are here grouped altogether under the name of the
Torinosu-Ryoseki Series, :

The series forms a belt oxtending from sast-north-east
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to west-south-west and is steeply monoelinal toward north,
On both sides, north and south, it is limited Liw faults from
the neighbouring Chichibu System and Kokuzésan Series.

Fossils of Foraminifera, Corals, Crinoids and Mollusca
from Torinosu, south of Sakawa were parly described by
Naumann, Neumayr and Prof. Yokovama. Later, Prof.
8. Tokunaga deseribed Crinoids and Echinoids. Prof.
H. Yabe, I. Hayasaka and al. also deseribed Diatoms,
Hydrozoa, Stromatopors and Corals from the same locality
and several others in the neighbourhood. These fossils are
listed on pages 15-20 of the Japanese text. From the lime-
stone at Bhiraishigawa in Chéja-mura, the following fossils
are recorded: Chaetetopeis erinita NEvaave, Toustrea,
Thamnasiraes, Cidarie ofr. glandifera Gorn.  The above
fauna is generally accepted to be of the Tpper Jurassic in
age.

From the shale exposed in the Shiraishigawa district
and also at Yoshidayashiki, the following Rvoseki plants
are recorded to have been collected :

Cladophielis browniang (DuNkER)
Podozamites pusillus Ver,
Zamiophyllum buchianum (Err.)
Pilophyllum cfr. cutchense Monns
Nilssonda schawmburgensis DUNKER

The sandstone at Shiraishigawa yielded, hesides these,
Trigonia and Stephanoceras and that at Yamanokami, Tri-
gonia pocilliformis Yox., T. rotundate Yox. and Alectryonia
efr. eornata Lawm., which belong to the Lower Cretaceous.
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Reecent is composed of clay, sand and gravel, forming
alluvial plains along the rivers and dunes on the sea coast.

Diorite oceurs as dikes or sheets introded into the
Palasozoic rocks. The dike of the Korotakigawa at Chija-
mura has an extension of six kilometres from sast to west,
forming precipitous cliffs along it. It is coarse-grained
and greenish gray, being chisfly composed of labradolite
and horublends. Its marginal facies seen at Kamigd and
Miyvakogoshi, and a small dike at Chdja show fine grained
texture and afford a more basic aspeet, containing a little
amonnt of diopside.

Serpentine  is found at Oriai, as a dike intraded into
the Palasozoic. It may be a rock differentiated from the

_ diorite magms.

ECONOMIC GEOLOGY

Manganese Ore was mined aboui ten years ago at
Ogaws-mura, Togano-mura and Kitahara-mora. The ore
iz kept in a hornstone which is interstratified in the Upper
Palacozoic-Triassic beds,

Limestone cmbedded in the Akigawa, Kokuozdsan
and Upper Palasozoic beds is burnt for lime at many
places.

Siliceous Stome which is nothing but a red chert
found at Byl in Usa-mora and at Chaja in Chdja-mora was
mined and wsed for iron furnaee.

Building Stome is get from some sandstones of the
Akigaws and Shimanto Series and some limestonesz, for
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foundation of building, tombs, and pavement of road, but
only for local demand.

Tileclay is dug from the Recent deposits for making
roof-tile, particularly in the Takaoka plain and Sakawa
basin.



