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(Abstract)

GEOLOGY

The area mapped lies in the northeastern part of the Chugoku
district, the western end of Honshu island. The high mountain range
called "the Chugoku mountain range" runs in the central part of the

area with NW-SE trend. Geologic sequences in the area are summarized
in Table 1.



Table 1

Pleistocene to Recent

'

Neogene

Pliocene

o e

Miocene

Alluvial deposits and talus deposits
River terrace deposits

A A A P N NP,

o

‘“Pliocene’ volcanic rocks
Kuroiwa basalt lava
Gorimbara basalt lava
Happongoshi .andesite lava
Andesite tuff-breccias

E Iwabuchi basalt lava

{ Yodo basalt lava

Ningyd-toge formation

Tottori group
Kawabara volcanic member
. Koge conglomerate member
| Tsukudani conglomerate member

e o o o e e e e e S e A N NI

Late Mesozoic

Dyke rocks
Diabase, porphyrite, quartz porphyry and felsite

Late Mesozoic intrusive rocks

Sr Second stage intrusives such as granodiorite, adamel~
lite, etc.

| First stage intrusives such as gabbro, porphyrite,
\  granophyre, etc.

Late Mesozoic volcanic rocks
( Nagisan andesites
Obatake rhyolite
Gandoya tuff-breccia
{ Tsugawa-gawa conglomerate

N

P

B NN

Late Paleozoic

- Sangun metamorphic rocks
Black phyllite, siliceous phyllite, green phyllite, ete.,
and contact-metamorphosed rocks from these phyl-

lites



PALEOZOIC

Paleozoic rocks occupy the northern and southern parts of the area
mapped. They are mainly composed of black phyllite, siliceous phyllite
and green phyllite, however almost all of them are subjected to contact
metamorphism by the later granites and are changed into hornfelsic
rocks. Such the phyllites likely belong to the Sangun metamorphic
belt which forms one of the most fundamental geotectonic units of the
Inner Zone of Southwest Japan. The age of Sangun metamorphism is
determined only as pre-late Mesozoic in the area. In other areas of
the Chugoku district, however, it is definitely determined as post-early
Carboniferous and pre-middle Triassic.

The general trend of the above phyllites is E-W to ENE-WSW
with relatively gentle dips. An anticlinal fold with axis of such a trend
is recognized in the northern part of the area. In this part, the phyllites
can be roughly divided, stratigraphically, into the following three for-
mations, from apparently lower to upper, although the middle forma-
tion thins out toward the east and the west:

Lower phyllite formation; composed of black phyllite with subor-
dinate siliceous phyllite and green phyllite, having thickness
more than one thousand meters, and distributed in the axial
part of the anticline.

Green phyllite formation; composed of metamorphosed basalt lava
and basic pyroclastic rock with subordinate calcareous sediment,
having thickness of nearly 50m and distributed on both the
northern and southern wings of the anticline.

Upper phyllite formation; mainly composed of siliceous phyllite and
black phyllite, having thickness of several hundred meters or
more, and distributed on both the northern and southern wings
of the anticline.

Sangun metamor phic rocks
They are divided, based upon their original rock types, into black
phyllite, siliceous phyllite, green phyllite and, subordinately, calcareous



phyllite and sandstone phyllite.

Black phyllite is derived from clayslate with frequent intercalation
of sandy lamina, and the color owes to the presence of graphite and
opaque minerals. It is mainly composed of quartz, albite, sericite and
chlorite. In the sandy part, clastic grains of quartz and feldspar remain
without any appreciable influence of recrystallization.

Siliceous phyllite is derived from chert which is mostly massive
but sometimes banded with the thin pelitic layers, and composed of
quartz and subordinate sericite, chlorite and opaque minerals.

Green phyllite is derived from various basic volcanic rocks such as
basalt lava, dolerite sheet, basic tuff, tuff-breccia, etc. Its mineralogical
composition can not be determined because it is wholly changed into
the actinolite-biotite hornfels by the later intrusives.

These rocks show, distinctly, both the bedding-plane schistosity (S:)
and the transversal cleavage schistosity (S'). At the same time, linea-
tion is fairly developed in most parts being parallel to the intersection
of the above two kinds of schistosity. General trend of the lineation
is ESE-WNW, dipping eastward or westward with the plunge of less
than 15 degrees. It is very interesting that this trend coincides fairly
well with that of the axis of the before mentioned anticline.

Contact-metamor phic rocks

Above described Sangun metamorphic rocks are subjected to contact
metamorphism by the late Mesozoic intrusives, and, consequently, they
are more or less changed into hornfelsic rocks. Near the intrusive
mass, the schistosity and lineation of the Sangun metamorphic rocks
become obscure and the metamorphic minerals such as biotite, amphibole,
plagioclase, etc. are newly recrystallized.

The contact-metamorphic aureole in the northern part of the area
can be divided into the following two zones, based upon the progressive
mineralogical change in pelitic rocks:

Zone |; characterized by the appearance of biotite and by the stable

existence of chlorite. Metamorphic minerals are merely



sporadically found.
Zone |l; characterized by the disappearance of chlorite. The rocks
of this zone are over-all recrystallized.
Typical mineral assemblages of contact-metamorphic rocks in Zone
Il are as follows;

quartz-plagioclase-biotite(-muscovite)

quartz-potash feldspar-plagioclase-biotite-muscovite ) ..
L . o in pelitic rocks
quartz-potash feldspar-biotite-muscovite-cordierite

quartz-plagioclase-biotite-anthophyllite

quartz-biotite in sili K
in siliceous rocks
quartz-biotite-muscovite-garnet

actinolite-biotite-plagioclase(-quartz) . .
.. . in basic rocks
hornblende-biotite-plagioclase(-quartz)

garnet-diopside-epidote-plagioclase
in calcareous

wollastonite-diopside
rocks

e/ Y e ————

calcite-chlorite-tremolite

MESOZOIC

The altered volcanic rocks of acidic to intermediate composition as-
sociated with a small amount of non-volcanic sedimentary rocks and,
also, the intrusive rocks ranging from basic to acidic in composition are
widely distributed in the area, and the former is fairly intruded by the
latter. Such volcanism and intrusions seem to belong to the late Mesozoic
(probably Cretaceous) igneous activities which occurred in almost all
the areas of the Chugoku district, although, in the area, the age of
these activities can be determined only as post-Paleozoic and pre-Neogene.

L ate M esozoic volcanic rocks (including clastic sedimentary rocks)

They are exposed in the southern part of the area, and constitute
the high mountaineous ridges called Nagisan and Y ahazu-yama.

In the vicinity of the Nagisan, they are roughly divided into, from
the lower to the upper, Tsugawa-gawa conglomerate, Ohata rhyolite
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and Nagisan andesites, although the first two are only poorly developed.

Tsugawa-gawa conglomerate overlies the Sangun metamorphic rocks
with nearly horizontal unconformity surface, and is 20 ~ 40m in thick-
ness. Pebbles of the conglomerate are mostly black phyllite and,
subordinately, granite and granophyre of unknown age.

Ohata rhyolite either overlies directly the Sangun metamorphic rocks
or is intercalated in the lower horizon of Nagisan andesites. It mainly
consists of hornblende-biotite rhyolite tuff which is mostly welded.

Nagisan andesites constitute the main part of the late Mesozoic
volcanic rocks in the area, and they cover either the metamorphic rocks
unconformably or Tsugawa-gawa conglomerate conformably. They seem
to be 300m or more in thickness and consist of both lavas and pyroclastic
rocks of pyroxene andesite ~ olivine-pyroxene andesite in composition.

In the vicinity of the Yahazu-yama, the volcanic rocks consist of
Gandoya tuff-breccia, hornblende andesite lava and associated pyroclastic
rocks and, subordinately, rhyolite tuff ~ welded tuff, although the relation-
ship among these is not so clear as that in the vicinity of the Nagisan.

The above described volcanic rocks are more or less altered in
almost all parts and some of them are fairly subjected to the thermal
effect of the late Mesozoic granites to such an extent that they are re-
crystallized into biotite-actinolite hornfelses.

L ate Mesozoic intrusiverocks

In the area mapped, the intrusive rocks occupy the most extensive
area. They are intruded into both the Sangun metamorphic rocks and
the late Mesozoic volcanic rocks, and unconformably covered by the
Neogene rocks. They are roughly divided into the two groups as shown
in Table 2, based upon their modes of occurrence and rock features.

The rocks of the first group are either intruded into the Sangun
metamorphic rocks as small dykes or captured in the granitic rocks of
the second group as small bodies of irregular shape. These rocks are
closely associated with the late Mesozoic volcanic rocks in the field, and
some of them seem to be of subvolcanic nature. The petrographic



Table2 List of the late-Mesozoic intrusive rocks

Representative rock type

Olivine-pyroxene-hornblende-biotite gabbro
Hornblende-biotite-quartz diorite
Hornblende-biotite-plagioclase porphyrite

First stage
& Hornblende-biotite granophyre
Biotite granophyre
Biotite felsite
Medium-grained hornblende-biotite granodiorite
(“‘Chizu”’ granite)
Second stage Fine to coarse-grained biotite adamellite

(““Mochigase’ granite)

Porphyritic hornblende-biotite adamellite
(“Kurami”’ granite)

characters of them can be enumerated as follows;

1) remarkable variation of rock features both in a single body and

in different bodies

2) porphyritic texture in most cases

3) micrographic intergrowth of quartz and feldspar in some cases

4) recrystallization of pale-green amphibole, greenish-brown biotite,

quartz, potash feldspar, etc. by the thermal effect of the granitic
rocks of the second group.

The rocks of the second group constitute the main part of the late
Mesozoic igneous rocks and they occupy more than three quarters of the
area mapped. They are intruded into the Sangun metamorphic rocks
in the northern and southern parts of the area and into the late Mesozoic
volcanic rocks in the southern part. They also capture the rocks of the
first group as xenolithic bodies of small scale in different parts of the
mass. Among them, Chizu granite and Mochigase granite are the most
extensive and the former seems to be slightly older than the latter,
although the change of rock facies near the contact between the two is
mostly gradational and only rarely sharp. Concerning Kurami granite,
the relation to the above two granites can not be definitely determined
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in the area.

Chizu granite is exposed in the central part of the area and show
elongated form with ENE-WSW trend. It is mostly medium-grained
and is dark grey in color owing to the presence of abundant mafic
minerals and, also, basic ovoid inclusions. Modal ratio of the constituent
minerals of the granite is plagioclase > quartz > potash feldspar > biotite
> green hornblende, then the rock may petrographically be called
granodiorite.

Mochigase granite is widely exposed on both the northern and
southern sides of Chizu granite. It is fine to coarse-grained and is
pale pink in color in most cases owing to the presence of abundant
pink-colored potash feldspar. Quartz, potash feldspar and plagioclase
are nearly equal in volume, then it may be called adamellite.
Kurami granite is narrowly exposed in both the central and eastern
parts of the area. It is coarse-grained and is characterized by the pres-
ence of pink-colored potash feldspar of 2 ~ 4cm in length.

The final stage of the late Mesozoic igneous activities is represented,
in the area, by the numerous small dykes of diabase, porphyrite, quartz
porphyry, etc. They are intruded into both the Sangun metamorphic
rocks and the late Mesozoic intrusive rocks, especially the granitic
rocks of the second group.

NEOGENE TERTIARY
Neogene rocks in the area mapped are divided into the Tottori
group of early to middle Miocene in age, the Ningyo-toge formation of
early Pliocene and the "Pliocene" volcanic rocks.

Tottori group

Tottori group is the name of one of the Miocene deposits which
are distributed in the coastal area of the San'in district. It is classified
in the vicinity of Tottori-shi into the basal conglomerate members
(Tsukudani conglomerate and Koge conglomerate), the Kawabara volcanic
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member and the upper clastic members in ascending order. In the area
mapped, the Tottori group excluding the upper clastic members are
narrowly distributed in its northern margin.

Tsukudani conglomerate member overlies unconformably the Sangun
metamorphic rocks. It is several ten meters in thickness, and is
composed only of materials derived from the pre-Neogene rocks such
as black phyllites, granites and thermally metamorphosed rhyolites.

Koge conglomerate member, which seems to be roughly contem-
poraneous with the Tsukudani conglomerate member, overlies uncon-
formably both the Sangun metamorphic rocks and the Mochigase granite
and is, in turn, overlain by the Kawabara volcanic member, conformably.
It is 20 ~ 30 m in thickness and contain abundant volcanic materials such
as pumices and andesite pebbles as contrasted with the Tsukudani con-
glomerate member.

Kawabara volcanic member crops out only poorly in the area, and
is composed of altered andesite lavas and associated pyroclastic rocks.

Ningyo-toge formation

It was named in the vicinity of the Ningyo-tdge in the western
adjacent sheet-mapping area "Okutsu", and is famous for the formation
containing the most promising uranium resources in Japan. It is con-
sidered to have deposited, probably in early Pliocene time, in the valley-
shaped basin with the elongation of E-W trend on the peneplanated
land surface.

In the northwestern corner of the area mapped, the eastern marginal
part of the formation crops out, and it overlies unconformably the
granitic rocks at nearly 700m altitude. It is mainly composed of mud-
stone, siltstone, arkose sandstone and conglomerate, and is nearly 100 m
in maximum thickness. It is also overlain, nearly conformably, by the
andesite tuff-breccias which correspond to the lower part of the "Pliocene"
volcanic rocks.
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" Pliocene" volcanic rocks

They are distributed in the western and central parts of the area
mapped and also extend toward the north and the west. They overlie
both the pre-Neogene rocks and the Miocene Tottori group unconfor-
mably and the Ningyo-toge formation conformably. In the northwestern
adjacent sheet-mapping area "Kurayoshi", they are unconformably over-
lain by the pyroclastic deposits of the Daisen volcano of Pleistocene age.
Considering such occurrences and the dissected topography, they may
be Pliocene in age.

In the area mapped, they are roughly divided into the two parts,
namely the lower part and the upper part. The lower part mainly
consists of andesite tuff ~ tuff-breccia ~ volcanic conglomerate and andesite
lava named Happongoshi andesite, and is also intercalated with a small
quantity of basalt lava named Y odo basalt and Iwabuchi basalt. The
upper part consists of a large quantity of olivine basalt ~ trachybasalt
named Gorimbara basalt and Kuroiwa basalt, and forms a mesa-shaped
topography owing to its high resistivity to the erosion.

The chemical compositions and norms of the representative rocks
are shown in Table 5 in text. According to this, the most parts of the
basalt lavas in the area can be said to the alkali olivine basalt magma
suite which is typically developed in the so-called Cenozoic Circum-Japan
Sea Alkali Province.

QUATERNARY
The Quaternary rocks is only poorly developed in the area mapped.
They consist of alluvial deposits which are narrowly distributed along
the rivers, talus deposits and a less quantity of river terrace deposits.

ECONOMIC GEOLOGY

Useful mineral resources are rather scanty in the area mapped.
At present, manganese ore ( Omura mine) which germinated in the
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upper phyllite formation of the Sangun metamorphic rocks, especially
in its siliceous part, copper ore (Katsutoyo mine) which germinates in
the contact-metamorphosed phyllites, and silica stone (Yazu mine) from
guartz vein in Mochigase granite are worked on small scale. Besides
these, copper-lead-zinc ore, molybdenum-tungsten ore and marble have
been once explored and worked.
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