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(Abstract)
GEOLOGY

The area is located at the southern wing of the Chagoku
mountain range, in the northern part of Okayama prefecture. The
rocks occurring in the area rae the Tomada and Aida formations
of the upper Paleozoic, the Hirono formation of the upper Trias-
sic, the Katsuta group of the middle Miocene, the Nihombara
formation and the river terrace deposits of the Pleistocene, and
igneous rocks of various ages. The geological classifications in
the area and their successions are summarized on Table 1.

There is a thrust, named the “Mimasaka thrust” which
runs nearly from east to west in the northern part of this area.
This thrust was formed by the force from north to south, prob-
ably at the end of Miocene or at early Pliocene.
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Upper Paleozoic

The area of the upper Paleozoic is divided into the northern
and southern parts by the Mimasaka thrust. The strata exposed
in the northern part are named the Tomada formation and those
in the southern part are called the Aida formation.



Tomada formatio The formation is lithologically divided into
the following members in ascending order : the Shimmei clayslate
member composed of phyllitic rocks intercalated with several thin
lenses of hornstone, the Karasugasen alternation member of the
alternation of phyllitic rocks and hornstone, the Kamiyokono-
okudani clayslate member chiefly of phyllitic rocks intercalated
with thin lenses of hornstone, and the Okunotaira alternation
member of the altemation of phyllitic rocks and sandstone, ac-
companied with several thin layers of hornstone and a conglom-
erate of 30 meters in thickness.

The formation is disturbed by the minor folding of nearly east-
west trend, but inclines northwards as a whole. The rocks near
the contact with the Younger Granodiorite have been metamor-
phosed into hornfels or have been silicified.

Aida formation This formation is divisible to Kusakabe clay-
slate (phyllitic) and Nankai clayslate (non-phyllitic) members. The
former consists of phyllitic clayslate intercalated with hornstone,
crystalline limestone and schalstein, and the latter is composed
chiefly of clayslate, including sandstone and conglomerate.

The formation is disturbed by the foldings of nearly east-west
trend and also by many faults of various trends, but shows, as a
whole, a synclinorium with an axis of east-west trend running
from Makabe to Tsuyama.

Older Diabase

This rock was intruded into the Paleozoic sediments probably
at the end of Paleozoic or at early Mesozoic. The rock is of a
kind of so-called “Schalstein” , but composed of diabase, green
colored semischist and pyroxenite, lacking in taffaceous rocks.



MESOZOIC

Hirono Formation (Upper Triassic)

The formation overlies on the Aida formation unconformably.
It is composed of alternation of shale and sandstone, and is divid-
ed into the following members in ascending order.

Doi coal-bearing member It consists chiefly of shale and partly
of sandstone. The lower limit of the member is unknown due to
the concordant or locally discordant injection of Gabbro-Diorite.
The thickness of this member is more than 80 meters. A thin
layer of coaly shale is present near the upper most part of the
member.

Fukui alternation member It is composed chiefly of shale and
partly of sandstone. At the lower most of the member, sandstone
occurs and of about 15 meters in thickness. The total thickness of
the formation reaches about 450 meters.

Shimoyama alternation member The lowermost 25 meters of
the member is rich in sandstone. The main part consists chiefly
of shale and partly of sandstone. The total thickness of the
member is more than 125 meters. Coaly shale and plant fossils
such as Podozamites sp. and Neocalamites sp. are contained at the
lower horizon of the member, and Entomonotis ochotica TELLER and
its varieties are yielded from the upper than the plant bearing
horizon. The member unconformably overlaps on the phyllitic
rocks (Kusakabe clayslate member) of the Aida formation in the
east of Tsuyama.

A Triassic sediment which is more than 150 meters thick is
exposed in Kawanabe-mura and is named the Shimouryubara al-
ternation member. The fragments of Pelecypods are found from
its lower part. The correlation to other Triassic strata is not
clear.

The Hirono formation is disturbed by several minor foldings
and many faults of various trends, but it forms, as a whole, a
synclinorium with an axis running from Tsuyama to Chikanaga.
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Gabbro-Diorite

The rock varies in facies from meta-gabbro to meta-diorite
or rarely to pyroxenite, at the northeastern part. The rock shows
a gneissose appearance and, in some parts, is traversed by the
networks of feldspathic veinlets.

Older Granitic Rocks

The rocks are intruded into the Aida formation, the Older
Diabase, and the Gabbro—Diorite. It bears out a cataclastic texture
and it ferromagnesian components have changed to chlorite or
epidote by regional mineralization.

LATER MESOZOIC - EARLY CENOZOIC

Older Granodiorite The rock is biotite—hornblende granodiorite.
It is intruded as necks into the Nankai clayslate member (Aida
formation), and has silicified the Nankai clayslate member near
the contact. It is cut the Younger Diabase and is unconform-
ably covered by the Katsuta group.

Quartz Diorite The age of the intrusion of quartz diorite is
not exactly known, but is assumed to be that of the Older Grano-
diorite.

Propylite Propylite and its breccia occur in the separated
small areas.
Older Rhyolite Rhyolite and its breccia occur as lavas or dikes.



CENOZzOIC

Quartz Porphyry

It occurs as dikes. The rock is a felsitic leucocrate in which
ferromagnesian minerals have been leached by regional minerali-
zation.

Younger Diabase

The rock occurs as dikes and is a altered product from a
doleritic rock through regional mineralization. Some of the dikes
are cut by the leucocratic dikes of quartz porphyry and in rare
cases, the opposite Phenomenon is also recognized. One of the
diabase dikes is intruded along the fault plane of the Mimasaka
thrust. At the Kitasaka coal mine in the neighbouring Susai
sheet-map area, it is said that the diabase cut the Miocene
Uetsuki formation.

Katsuta Group (Middle Miocene)

This group overlies on the base rocks ucconformably. In this
group, the lateral change of rock-facies and the variation of
thickness are conspicuous.

The group is lithologically divisible into the coal-bearing beds,
brackish beds (conglomerate and sandstone beds), and inland-sea
beds which are named the Uetsuki, Yoshino (Makabe conglomerate
and lzumotd sandstone members), and Takakura formation respec—
tively.

These formation are successive in ascending order, but in rare
places, the Uetsuki formation is intercalated with the lzumoto
sandstone member. The lower Parts of this group have local
unconformities, which seem to be due to the disturbances at the
early stage of Miocene transgression.

The total thickness of this group measures about 300 meters.



Uetsuki formation It is divided into the Kawasaki conglom—
erate, Takane coal-bearing, and lkegahara coal-bearing mem-
bers.

The Kawasaki conglomerate member is thick conglomerate,
of which basal part contains large boulders. The thickness is
about 70 meters.

The Takane coal-bearing member consists of conglomerate,
sandstone, and shale intercalated with thin coaly shale and coal
seams, The thickness varies from 2 to 30 meters.

The lkegahara coal-bearing member consists of sandstone
and mudstone, intercalated with thin coaly shale. This member
overlies conformably on the lIzumotdo sandstone member at the
western part in Takatori-mura, and on the Takane coal-bearing
member in the eastern part. The thickness is about 20 meters.

Yoshino formation This formation is divided into the Makabe
conglomerate and lzumoto sandstone members.

Makabe conglomerate member is thick conglomerate of which
basal part contains large boulders. The thickness of this member
measures about 70 meters.

Izumoto sandstone member consists of conglomerate, sandstone
and mudstone, and bears brackish water molluscs such as Vicarya
callosa JENKINS and Ostrea gravitesta YokoYAMA. The thicknes varies
from 5 to 20 meters.

Takakura formation Itis composed of alternation of mudstone
and sandstone, of an inland sea origin. Itis divided to the Ozawa
and Takata sandstone mudstone members.

The Ozawa sandstone mudstone member is non—fossiliferous.

The Takata sandstone mudstone member bears the Operculina
complanata japonica HANzAwA, and microforaminifera. The thickness
measures about 250 meters.

This group shows many folding of nearly east-west trend,
and is overlain by the Tomada formation in the northern part,
by means of the Mimasaka thrust.



Younger Granodiorite

The rock is mainly biotite-hornblende granodiorite, but
chan—-ges partly to quartz porphyry.

The Tomada formation and propylite are metamorphosed by
the contact of granodiorite

The intrusion is probably later Miocene in age, but the rela-
tion to the Katsuta group is unknown.

Augite-Olivine Basalt It occurs as volcanic necks or lava flows
cutting or covering the Katsuta group.

Younger Rhyolite The younger rhyolite and its breccia cover
the Katsuta group, older rocks and the Mimasaka thrust line.

Nihombara formation The Nihombara formation consists of
gravel and sand, and is probably older Pleistocene in age.

Terrace Deposits The deposits are distributed in the small
area.

ECONOMIC GEOLOGY

Copper ore There are numerous small ore deposits in this
area. These are quartz veins in the Aida formation, Older Dia-
base, Gabbro-Diorite, and other rocks. Chalcopyrite, zincblende,
pyrrhotite, pyrite, quartz and calcite ore found in these mines.

Lignite The lignite is found in the Takane coal bearing
member (Uetsuki formation) but is not economically important.
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