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EK2kmDOFEHNTH 5,

SRR TR D, RSB - B - T L Ao T 0, BB P TR R
BEORIRE LY X (B5~500mAE) OBEELHATS (RI3) . kIS
JK A DR 725 8 T /DRIBEMICE Ty, WA ITIK A GE~IKRBAO TR ETH 5,

Es]



B i

3

Is: FHIRE LA sl kit
HIR 1% (Limestone-Pseudo conglomerate)
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13
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(Abstract)

GEOLOGY

General Remarks

The mapped area is situated in the southeastern part of Chu-
goku district, Southwest Japan.

In this area, the basal groups consist of the Sangun metamor-
phic rocks, non-metamorphic rocks of the Upper Paleozoic system



and the Late Paleozoic or Early Mesozoic intrusives (“so-called
Yakuno Intrusives”). The latest is controlled by folded structure
of the Upper Paleozoic rocks.

Basal groups distribute mainly in the central part of the
mapped area.

The Lower and the Upper Triassic sedimentary rocks, which
crop out in the vicinity of Aida-cho, overlie the Upper Paleozoic
rocks unconformably.

The above-mentioned basal groups and the Triassic sedimenta-
ry rocks are unconformably overlain by the Late Mesozoic rhyo-
lite pyroclastic rocks and Inkstone group, and are intruded by
the Late Mesozoic plutonic rocks, i. e. quartzdiorite, granodiorite
and granite.

The Tertiary formation and volcanic rocks develop in the
northwestern part of the mapped area.

The geologic sequence in this area is summarized in Table 1.

Paleozoic Formations

The Upper Paleozoic rocks in this area are characterized by
submarine volcanisms happened in twice at the time of the Chi-
chibu geosyncline, and following stratigraphic succession has been
tentatively proposed from lower to upper.

Nigaki group

Nigaki group is mainly composed of schalstein beds derived
from basic or intermediate submarine volcanism, and with inter-
calated slate and sandstone beds. The most part of the group is
changed to semischist by Sangun metamorphism.

Y anahara group

Yanahara group consists mainly of thick slate beds, with inter-
calated sandstone beds and acidic pyroclastic rocks, and the latest
is the characteristics of this group. Ore body of the Yanahara
mine is in this pyroclastic rocks. Acidic pyroclastic rocks consist



Table 1

ﬁ;gloglc Formation Constituent Rocks }\%?i,ol?; ggﬁihand
Talus
Gravels along
the river
Recent gravel, sand and clay
Gravels along
the old river
consists of conglomerate, | andesite
: . sandstone and shale, with|
Tertiary Fujita group | intercalated thin coal and fault
seams
basalt
dike rocks
granite gra-
nodiorite
X quartzdiorite
Inkstone is observed as thin beds
Cretaceous group | between the Late Meso- fault
zoic rhyolite pyroclastic rhyolite
rocks or at the base, and lasti
consists of conglomerate, |PYToclastic
sandstone and shale rocks|
partly includes red tuff
unconf.
Nakaiso includes various kind of
conglomcrate pebbles and cobbles
formation
Upper unconf.
L. Yanagi black shale and carbona-
Triassic formation | ceous sandy shale
fault :
consists of alternations of
Fukumoto sandstone and shale, with Fukumoto
group | intercalated conglomerate
Lower beds neighbouring at the fold
base
consists of sandstone and|Late Paleo-
clayslate, with intercalat- zoic or Earl Sangun
Dodo group | ed limestone lens and ArlYl metamor-
conglomerate beds Mesozoic hism
mtrusives P
ci:msists dmainly of clay-
. slate and accompanies
Permian Kose group with 3 or 4 sandstone beds
and limestone-lens
cimsists nilainly oflcla)é- Acidic
slate, with intercalate i
Yanahara several thin layers of acidic SUbllnar.lne
8roup | pyroclastic rocks and voicanism
sandstone beds
? -
. ists mainly of 2 or 3 | Basic
Carboni- s Pk
Nigaki group | schalstein beds and ac- 3
ferous g group companies with clayslate Smea'.-me
and sandstone beds volcanism




of trachyandesitic pyroclastic rocks, rhyolite lava flow and rhyo-
lite pyroclastic rocks. Rhyolite pyroclastic rocks are composed
of ash—, lithic—, crystal— tuffite and lava flow lens.

Kose group

Kose group is represented by thick slate beds with interca-
lated thin beds of 3 or 4 sandstones. In limestone lens in slate
near by Shimoyama Waagenophyllum indicum WAAGEN & WENZELL
is discovered.

Dodo group

Dodo group is composed of alternations of sandstone and slate
with intercalated limestone lens and thin conglomerate beds. In
this limestone Neoschwagerina sp. is discovered.

L ate Paleozoic or Early Mesozoic I ntrusives

These rockmasses are found as sheets concordant or subcon-
cordant with Paleozoic structure. The rockmasses distribute near
by Takahara, Tonoshiki in the northeastern part, near by Yana-
hara mine in the central part, near by Otani, Takiyama, Totsuno
and Nakayama in the southwestern part, and near by Nigaki in
the southern part.

The rock types are metadiabase, metagabbro, metafelsite,
metaquartzdiorite and metagranodiorite.

M etagabbro

Metagabbro is found in the Paleozoic formation as concordant
sheets near by Nigaki in the southern part, near by Tsukatsuno
in the northwestern part, and near by Sunami in the northeastern
part.

Under the microscope the rock shows protoclastic texture, and
is mainly composed of brown and green hornblende and pla-
gioclase. But the former minerals are altered by chloritization
and actinolitization to chlorite and actinolite, and the latter



saussuritization to saussurite.

M etadiabase

Metadiabase is found in the Paleozoic formations having
intimate relation to metafelsite.

Under the microscope the rock shows ophitic texture, and is
composed of plagioclase, amphiboles and accessories such as quartz,
chlorite, epidote, apatite, sphene and magnetite.

Metaquartzdiorite, metagranodiorite and metafelsite

These rock facies mixed in each other, and are closely asso-
ciated with metadiabase. So these masses are generally heteroge-
neous. The rockmasses in these types crop out in the vicinity
of Ohara, Takahara, Tonoshiki in the northeastern part, of Yana-
hara, Yasumiishi, Ozaki, Kurio, Hisagi, Kawaraya in the central
part, of Nakayama, Totsuno in the southwestern part.

Under the microscope the rock shows protoclastic feature in
such a texture that large crystals of quartz and feldspar are
crushed. And with the advancement from metaquartzdiorite to
metagranite, the amount of alkali-feldspar and quartz increases.
The constituent minerals are quartz, plagioclase, alkali-feldspar
(orthoclase, sometimes microcline), less actinolitic amphiboles, and
accessories such as film-like biotite, sphene, epidote and sericite.

Metafelsite is composed of fine-grained aggregates of quartz
and feldspar. Metaquartzporphyry resembles to the Late Meso-
zoic quartzporphyry dike, but phenocrysts of quartz and feldspar
are crushed by protoclastic deformation and show undulatory
extinction. Metaquartzporphyry seems to be an intrusive type
of the last stage.

Serpentinite lenses are found near by Kutsuishi in the south-
western part and near by Takahara in the northeastern part.

The former intruded into the Nigaki group and the latter in-
truded into the metagabbro.

Geologic structure of the Paleozoic formation in this area
shows gentle folds with axis in NW-SE direction, except the area



around the Yanahara mine. The area is divided into five sections
from the view of geologic structure, i. e. Nigaki-, Hani-. Konehon-,
and Yanahara-sections (see Fig. 1).

Nigaki section

In this section, northern boundary is cut by Nibori-Shiota
fault, eastern boundary and western boundary are cut by Myo-
kenzan granodiorite and Nibori granite respectively. And the
southern boundary is unconformably covered by rhyolite pyroclastic
rocks of the Late Mesozoic age.

General strike is about N 30~40" W, dip is about 20~50" to E,
and in phyllitic part lineation with N 15~ 30" E direction is deve-
loped. Boundary between metamorphic facies and non-meta-
morphic facies is not clear.

Sheets of metagabbro are found in the section as concordant
sheets near by Nigaki and Inemaki. At the contact with grano-
diorite and granite, the rocks are suffered by thermal metamor-
phism.

Hani section

In Hani section, southern boundary is cut by Daito-Dodo
fault, and other boundaries are covered unconformably by rhyo-
lite pyroclastic rocks of the Late Mesozoic age.

General structure shows undulated half-basin form with axis
in NNW-SSE direction. Sheet of metagabbro is found near by
Tsukatsuno as concordant sheet.

Konehon section

Konehon section is unconformably covered by rhyolite pyro-
clastic rocks of the Late Mesozoic age.

General strike is about N 70" E~E-W, and dip is about 30 ~
50" to the north.

K ose section
In Kose section, southern boundary is cut by Hiuchidani fault,



northwestern and southeastern boundaries are covered unconfor-
mably by rhyolite pyroclastic rocks of the Late Mesozoic age,
near by western boundary the strata are cut by the fault of N-S
or E-W directions.

Geologic structure in this section indicates several repetitions
of syncline and anticline with axis in NW-SE direction. In
the eastern part the section includes the Nigaki group, but around
the bounndary between Kose and Nigaki groups sheets of metagab-
bro and metagranite intrude the both groups subconcordantly or
discordantly.

Y anahara section

In Yanahara section, northern boundary is cut by Daito-
Dodo fault, northwestern and western boundaries are unconforma-
bly covered by acidic pyroclastic rocks of the Late Mesozoic
age. The southern boundary is cut by Nibori-Shiota fault, and
near this boundary some parts of the strata are suffered thermal
metamorphism by Nibori granite. Eastern boundary is cut by
many faults with N-S direction from Yukinobu to Shiota.

Geologic structure in the Yanahara section is characterized
by dome and basin structures with long axes in NNW-SSE and
E-W directions. The dome structure with NNW-SSE direction
runs Kichigahara to Yukinobu, and the basin structure with E-W
direction runs from Otani to Totsuno. And the secondary folded
structure come between dome and basin structures. On the western
side of the dome, from Hisagi to Hidashiro, overturned syncline
with axis in NNW-SSE direction is found.

In the Yanahara section, there are many metadiabase, meta-
quartzdiorite and metagranodiorite etc. in the Yanahara group as
concordant or subconcordant sheets.

Yanahara ore deposits are found in the acidic pyroclastic beds
of Permian which are intercalated between thick slate beds.



M esozoic Formation

The lower Triassic Fukumoto group, the Upper Triassic Yanagi
formation and the Nakaiso conglomerate beds and the Inkstone
group crop out in the vicinity of Aida-cho.

The stratigraphic succession of the Triassic strata is shown in
the following table.

G?ilzoegxc Formation Constituent Rocks Thickness
Nakaiso conglomerate mainly conglomerate with 200m
R sandstone
Upper ——— unconf.
Triassic black shale and carb eou
. . s 1 roonac S
Yanagi formation sandy shale 70m
fault
: dark blue calcareous sandy shale
Mlyang)-(()iku with shale and fine-grained 300m
Fukumo- € sandstone
Lower |t© ou
group KyOgakubo bed | alternations of shale and 300m
Triassic sandstone
mainly fine to medium- grained -~
Kusano bed sandstone with conglomerate 70 ~ 90m

The Fukumoto group contains Pelecypod fossils such as Neo-
bakevellina kanbei Nakazawa, Myophoria aff. lavigata ALBERTI Eumo-
photis sp. nov. and pecten sichoticus BITTNER in the Kusano and Kyo-
gakubo beds, and cephalopods such as Hollandites sp., “Danubites”
sp. and Orthoceras sp. in the Miyano-oku bed.

Fukumoto group is bounded from the other by faults in the
most parts, but in the northeastern part of Yuka the Fukumoto
group overlies unconformably the Paleozoic rocks (perhaps Yana-
hara group).

Nakaiso conglomerate beds overlie the Kose and the Fukumoto
groups with clinounconformity.

Inkstone group is found in the Late Mesozoic rhyolite pyro-
clastic rocks as several thin beds near the base of the latter.

Geologic structure of the M esozoic formation and therelation to the
Paleozoic formation
Generally speaking, geologic structure of the Mesozoic forma-



tion seems to have an intimate relation with that of the Paleozoic
formation.

Mesozoic formation is generally bounded by a fault with
Paleozoic formation, but in some places it is bounded by uncon-
formity. Especially near by Yuka it is bounded by an overturned
unconformity. So it will be able to suppose after the deposition
of Paleozoic formation, there were also some movements in this
area. Of course there are much differences of geologic structure
between the Paleozoic and the Mesozoic formations. So the
geologic structure of the Paleozoic formation at present seems to
have been resulted from the two folding movements, namely the
Late Paleozoic folding movement (Sangun metamorphism) and the
Late Mesozoic folding movement (Fukumoto folding movement).

L ate Mesozoic Igneous Rocks

Late Mesozoic igneous rocks in the southeastern and north-
western parts of the area are composed of rhyolites and subse-
quently of intruded quartzdiorite, granodiorite and granite.

Rhyolites

Rhyolites distribute in the southeastern part and northwestern
part of the area. These rocks overlie the upper Paleozoic strata
and the Triassic sedimentary rocks unconformably, and these are
intruded by quartzdiorite and granodiorite masses and dike rocks,
and are unconformably covered by the Tertiary and Quaternary
rocks.

Rhyolite in the southeastern part is divided into several blocks
by faults of E-W and NNW-SSE directions.

The greater parts of the rhyolites are pyroclastic ones, and
the lava flows and intrusives are comparatively limited.

Rhyolite in the southeastern part involves two kinds of pyro-
clastic rocks of different ages, and is continually intruded by
intrusive rocks. It also has many blocks of sedimentary rocks
produced previously. These rhyolites are divided stratigraphically
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into seven groups of the following from the bottom.

a)-bed consists of mainly crystal tuff and ash tuff with in-
tercalated thin beds of sandstone, conglomerate and shale of the
Inkstone group, around their base. b)-bed consists of lithic tuff.
c)- bed consists of alternations of crystal-tuff and ash-tuff, d)-
bed is composed of spherulitic lava flow with lithic tuff and ash-
tuff, e)-bed consists of alternations of crystal-tuff and ash-tuff.
f)-bed is composed of spherulitic lava flows with ash-tuff. And
g)-bed consists of lithic tuff.

Relation between f)-bed and g)-bed is supposed to be an
unconformity. The thickness of rhyolites from a) to f) is about
1,300 m and g)-bed is about 300 m. Roseki deposits are found
mainly in the a)-bed and c¢)- bed, and general strike and dip of
deposits coincide with those of the bedding plane of tuff.

Rhyolite distributed in the western and northern parts of the
Yanahara mine consists mostly of pyroclastic rocks (lithic and
crystal-tuff). Crystal-tuff is in upper horizon and lithic tuff is in
lower, and the former is the equivalent to c)-bed and the latter
is to b)-bed. Crystal-tuff is composed of angular or subangular
quartz and feldspar. Ash-tuff is formed with fine-grained
aggregates of quartz and feldspar. Lithic tuff is crystal-tuff and
ash-tuff having breccias, and the breccia is composed of angular
or subangular slate, andesite, dacite, chert or acidic rocks, green
rocks and rhyolites. And rhyolitic lava flow is spherulitic rhyo-
lite which shows remarkable flow structure.

Under the microscope phenocrysts are quartz, alkali-feldspar
and plagioclase, and groundmass is composed of fine-grained aggre-
gates of quartz and feldspar. Quartzporphyry is distributed in
the southeastern part of the area as a stock. Under the microscope
phenocrysts are coarse-grained quartz, alkali-feldspar, plagioclase
and biotite.

Quartzdiorite
In the vicinities of Kurio and Renzyaku in the northern part
of the Yanahara mine, a lenticular stock of quartzdiorite (NW-
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SE : about 3 km, N-S : about 1 km) is exposed, and is intruded by
the younger quartzporphyry dikes and the younger porphyrite
dikes. In the vicinities of Sukeyasu and Kinokura, a stock of
quartzdiorite is exposed and is thermally metamorphosed by gra-
nodiorite. The former is named “Renzyaku quartzdiorite”, and
the latter is named “Sukeyasu quartzdiorite”.

a) Renzyaku quartzdiorite penetrated as a lenticular stock
into the Yanahara group, Hoden ore bodies, the late Paleozoic or
the early Mesozoic intrusives, and rhyolite pyroclastic rocks of
the late Mesozoic age.

It is homogeneous in petrographic feature, medium-grained
and grey in colour. And no textures produced by cataclasis is
observable.

Under the microscope the rock is hypidiomorphic and granular
texture, and is composed of andesine-oligoclase, less altered horn-
blende, and small amount of quartz, alkali-feldspar and accessories
such as apatite and magnetite. Modal composition of this is shown
in the following data; colour indices : 22.6, quartz : 10.5%, alkali-
feldspar/total feldspar : 6.3.

b) Sukeyasu quartzdiorite : Sukeyasu quartzdiorite mass pene-
trated into the late Mesozoic rhyolite pyroclastic rocks, and is
intruded by Myokenzan granodiorite mass. It is rather hetero-
geneous, i. e. partly dioritic and rarely gabbroic. Cataclastic texture
is not observable, and around the contact with Myokenzan grano-
diorite mass, it is thermally metamorphosed by the latter.

Under the microscope the rock is holocrystalline and granular,
and is composed of andesine-oligoclase, hornblende, biotite and
small amount of pyroxene, quartz, alkali-feldspar and accessories
such as apatite, sphene and magnetite. This modal composition is
shown in the following data; colour indices : 20.1 (rarely 30), quartz
: 6.0%, alkali-feldspar/total feldspar : 8.5

Granodiorit
Near by Honzanji, rhyolite pyroclastic rocks are penetrated
by granodiorite. The rockmass is named Honzanji-granodiorite.



12

And in the southern part of the sheet from Amase to Uyama,
stretched granodiorite mass in N-S direction (N-S direction : about
8km, E-W direction about 2.5km) is observable. This granodiorite
mass penetrated into the Paleozoic formation, the Triassic forma-
tion, rhyolite pyroclastic rocks of the late Mesozoic age and Su-
keyasu quartzdiorite mass. The rockmass is named Myokenzan
grano diorite.

a) Honzanji-granodiorite : Honzanji-granodiorite is found along
the southern boundary of the Daito-Dodo fault, and penetrated
into rhyolite pyroclastic rocks. It is heterogeneous, partly gra-
nitic, granodioritic and quartzdioritic in petrographic feature.

Under the microscope the rock is holocrystalline and medium-
grained, and composed of andesine-oligoclase, hornblende, biotite,
quartz, and small amount of alkali-feldspar. This modal composition
is shown in the following data; colour indices : 8.1, quartz : 21.4%,
alkali-feldspar/total feldspar : 11.1.

b) Myokenzan-granodiorite: The rockmass is found in the south-
ern part from Amase to Uyama. It is heterogeneous in petro-
graphic feature. In the central part, it is dioritic (colour indices:
20~30) and in the border part, it is granodioritic or granitic
(colour indices : 10 ~15).

Under the microscope the rock is holocrystalline and medium-
or coarse-grained, and is composed of hornblende, biotite, oligo-
clase, quartz and alkali-feldspar in granodioritic or granitic part,
and is composed of hornblende (rarely pyroxene), andesine and
alkali-feldspar with less amount of quartz in dioritic or quartz-
dioritic part. Boundary between both types is gradual, and the
dioritic part resembles to the Sukeyasu quartzdiorite. Granodioritic
part changes to granitic in the southern area. Consequently, it
is considered that the Myokenzan-granodiorite has been produced
by hybridization of Sukeyasu-quartzdiorite and granite.
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Nibori-granite

Nibori-granite crops out in the southwestern part of the sheet.
Granite mass penetrated into the Paleozoic formation and the
Late Mesozoic rhyolite pyroclastic rocks, and gave the effect of
thermal metamorphism to the Paleozoic formation and rhyolite
pyroclastic rocks.

Under the microscope the rock is holocrystalline and medium-
or coarse-grained, and is composed of quartz, oligoclase, hornblende,
biotite and alkali-feldspars and accessories such as allanite, zircon,
apatite and ore minerals. Modal composition is shown in the
following data; colour indices : 9.3, quartz : 30.8%, alkali-feldspar
/total feldspar : 46.

Cenozoic Formation

The Cenozoic formation in the area is found here and there
in many places where the Cenozoic formation overlies unconfor-
mably the Paleozoic formation, the Mesozoic formation and all
kinds of igneous rocks, except basalt and andesite lava flow. In
some parts of the Tertiary strata near by Nerikami and in the
basal part of the Fujita formation, many fossils such as Pecten,
Vicarya and Ostrea etc. are found.

Talus beds are found along the old river paths in the time
of peneplain and along Yoshii and Yoshino rivers.

Dikes and Lava Flow

Many dikes of quartzporphyry, rhyolite and porphyrite are
found in different places of the sheet. Especially, near by Yanahara
mining district there are many quartzporphyry and rhyolite dike-
bundles in N-S direction.

Basalt lava flow near by Nerikami covers the alternations of
Miocene sandstone and shale unconformably, and andesite lava
flow near by Konomine covers the older basal groups and the
late Mesozoic rhyolite pyroclastic rocks.
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ECONOMIC GEOLOGY

There are various ore deposits in this area. But except the
Yanahara mine, they are all in small scale. Yanahara mine has
hitherto been widely noted for its leading production of iron-
sulphide ore in Japan. Other small scaled mines working at
present are Higasa mine (gold bearing quartz vein) and several
Roseki mines near by Tsurugi etc. Besides, Yunog0 hot spring
is very famous in Okayama prefecture.

Yanahara Mine

The Yanahara mine is situated in the central part of the
mapped area. In the recent years the output of the mine has been
about 500 thousand tons of ore in a month.

Ore deposits of the mine are only found in the Permian rhyo-
lite pyroclastic beds.

Main ore bodies (No. 1, No. 2, No. 3, and the Lower ore
body) are situated in the central part of the mine, and on the
western side stands from south to north Shimoyanahara, Kyu-
Hisagi, Hisagi, Hidashiro and Shimotani respectively, and on the
eastern side stands from south to north Hinotani, Yasumiishi,
Hoden and Kanabori respectively.

Ores of the Yanahara mine are used to show massive, and
disseminated occurrences, and the massive ores are divided into
such groups as mainly of pyrite, pyrrhotite and magnetite, among
which the first is abundant and the others two are less in their
amounts.

a) Main ore bodies are divided into No. 1, No. 2, No. 3, and
the Lower ore bodies. The length of the main ore mass along
the strike is about 450 m, the average thickness varies from 80~100
m, and the total length of the ore shoot is about 1,700 m. Pyrite
ore bodies are lenticular or irregular spindle in shape, namely
No. 1 ore body is 200 m X 100 m X 100 m, No. 2 is 150 m X
100 m X 80 m, and that of No. 3 is 400 m X 300 m X 100 m, and
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that of the Lower ore body is 200 m X 100 m X 50~70 m.

b) Ore bodies on the western side : Shape of these ore deposits
are lenticular, and the volumes of ore bodies are 30~120 m X 20~
50 m X 10~30 m. Shimoyanahara ore deposit is situated in a
concave channel of the strata, that is to say on the western side
of convex bodies and Shimoyanahara ore deposit.

Hisagi ore bodies are situated on the northwestern side of the
Shimoyanahara ore bodies, which is found in a convex bodies
of metadiabase mass between Shimoyanahara and Hisagi.

Hidashiro ore deposit is situated in the northern part of Hisagi
ore deposit and in the rhyolite pyroclastic beds. The ore bodies
are followed by overturned structure of the country rocks, and
axial pitch of folded structure is about N-S~N10" W trend.

c) Ore bodies on the eastern side : Ore bodies on the eastern
side of the Yanahara mine are situated in the same rhyolite
pyroclastic beds and ore bodies of Hoden are suffered by the
thermal metamorphism of Renzyaku-quartzdiorite.

The greater parts of ore bodies, i. e. more than 95%, are
pyrite ore. Pyrrhotite ore bodies are situated around the pyrite
ore bodies, or along quartzporphyry dikes intruded into the pre-
existing pyrite ore bodies. Magnetite ore is often found around
the border of pyrrhotite and pyrite ore bodies, and along quartz-
porphyry dikes.

Accessory ore minerals are chalcopyrite, zincblende and galena,
and they are very few in amount.

Ohara Mine

The Ohara mine is situated in the northeastern part of the
sheet, approximately 1 km north of Ohara, Mimasaka-cho, Aida-
gun. Ore body lies along fracture cutting across the metagranite,
and is lenticular in shape with N 40 ~45" E (strike) and 50" to
S (dip), and the width of ore bodies is about 0.3 m.

Ore minerals are composed of chalcopyrite, pyrrhotite and
zincblende. The Ohara mine is closed at present.
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Kashi Mine

The Kashi mine is situated in the northern part, 7 km apart
from Yoshinaga station of the San-yo Main Line. It has been
closed since 35 years ago.

Deposit is found as ore vein in rhyolite pyroclastic rocks.
Strike of the ore vein shows N-S direction and dip of it shows 70
to E. Ore minerals consist mainly of chalcopyrite accompanied
by arsenopyrite, zinchlende and galena.

Saiki Mine

The Saiki mine is situated in the southern part of the sheet,
approximately 2 km north of Tsuse, Saiki-cho, Wake-gun.

Ore bodies lie in the black-semischist, in which a green-
semischist bed is intercalated. Ore volumes are 0.6 m X 0.7 m X
0.3~1 m, and the ore minerals consist of mainly pyrrhotite and
a small amount of chalcopyrite. At present the mine is closed.

Higasa Mine

The Higasa mine is situated in the northeastern part, about
6.5 km apart from Wake station of the San-yo Main Line.

Deposit is found as gold bearing quartz vein in the crystal-
tuff. Strike of ore vein shows N-S~N10" W direction and dip of
it shows 60" to W. Dignity of gold is partly more than 1,0009/
ton, but generally about 30g/ton. Besides gold, slight volumes
of silver, chalcopyrite and pyrite are found.

Waidani Mine

The Waidani mine is situated in the northern part, 6 km
apart from Yoshinaga station of the San-yo Main Line. It has
been closed at present.

Deposit is found as gold bearing quartz vein. Strike of ore
vein shows N20" E direction and dip of it shows 70~80" to W.
Ore minerals of the mine are composed of gold, arsenopyrite,
zinchlende, galena and chalcopyrite, and the dignity of gold is
generally 10~20 g/ton.
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Mikuni Mine

The Mikuni mine is situated in the northeastern part, 2 km
apart from Yoshinaga station of the San-yo Main Line.

Toseki deposit is found in the crystal-tuff and ash-tuff. General
strike and dip of deposit coincide with that of the bedding plane
of country rocks. Ore is chiefly worked as the material for
fire-brick, and besides those, as the material for pottery, because
ore contains less iron and it is white.

Tobi Mine

The Tobi mine is situated in the northeastern part, 9 km
apart from Yoshinaga station of the San-yo Main Line.

The feature of deposit resembles to that of the Mikuni mine,
but the mineralization of this mine is rather conspicuous than
that of the Mikuni mine.

Shioke Coal Mine

The Shioke coal mine is situated in the northeastern part, 6
km apart from the Yanahara mine. The deposit lies in the
sandstone of the Miocene age, and the thickness is about 1.5~ 2.0
m. Strike of deposit shows N70° W direction and dip shows
8" to N. The nature of coal belongs to lignite. The mine is
closed at present.

Yunogo Hot Spring

There are several hot springs in Yunogo, Mimasaka-cho, Aida-
gun. Among them, Sagino-yu hot spring is famous since olden
times for its efficacy.
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(Pyrite Impregnation with Pressure-shadow Quartz
in Rhyolitic Tuffite, Permian)

A AR LB S (20> 2)

III.
P:RIRA
BRI — 1 B R OFKCH B (Rhyolite Lava Flow, Permian)
BEfh : BRA - s - TAM Y RA A e adE - RAD
SEABE AT 2 520 C R R OB 2 5 & A S

(] 1Ly SR A K B ST /) 9 05 )



V. EHAERR~PAEREREAEE (20 1)

q: A P:#EA a: TAHVER
BURRIV— 1 BReAF & 52 1 7= 6 %5 (Sheared Metagranite)
e - RRA R E MRS RN E TS
(I Ly U % FR R 17 T 3 J5)

h: 4B S V—valfi
BRIV — 2 Y — 2 2 VBRI 2 52 1) 7o 28 4 D B
(Saussuritized Hornblende-Metagabbro)
(] 1Ly U7 5 P AR A SRCHT 4 FH )



V. EHERSPAERGEASE (20 2)

P:RHRA
ARV — 1 ES s (Metadiabase)
HESEWITEE L CRIBG 2B, 13D BORBESEYS IOV BEO LS E e
) L W A K A 5 T2, )

VI P AERCRHTRCE HH

q: A% a:TABIEA p: RS
[X VI — 1 WA LA RS (Rhyolitic Crystal Tuff)
FHAZRATE - BRA - TAD ) BAREOHBAOMEZ S THT, 7 AURMEARZHND
(It L1 W% 3 LT 9% R BT 85 )



R : Wifs —fdesis  q: A% Da: AZE  f:RA
[ RRVI— 2 BPUA TEERCA TR S (Accidental Lithic Rhyolitic Tuff)
STE TR ~ TR - TR s
IRBEBOENES (A B0 OB BRLR, ZhbEk D
PTOCH T AERMERHOND, REHICEE L THERZER
() L U AR 5 7 T R 48)

VIL - P AERORTRRS A

P:REA h: AR q: A
[ v — 1 P04 479 kS (Hornblende Quartz-diorite)
BRI DEE L T D (i LR ACK RS RTS8 )
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