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(Abstract)
GEOLOGY

OUTLINE

The mapped area lies in the central part of the Chugoku district, western Japan. The
central divide between San-in (Japan Sea side) and San-yo (Inland Sea side), the high
mountainous range called “the Chugoku Mountain Range” runs across this area from the
northeastern corner to the middle west. The divide in this area is composed mainly of rigid
masses of Cretaceous volcanic rocks with a small amount of Cretaceous-Paleocene intrusive
rocks.

Succession of geological events in this area is summarized in Table 1. Most widespread are
the Cretaceous volcanic rocks and the Cretaceous-Paleocene intrusive rocks. Metamorphic
rocks (Sangun Metamorphic Rocks) derived from Paleozoic geosynclinal formations and
Triassic ultramafics (commonly serpentinites) are covered or intruded by the predominant
volcanics or intrusives mentioned above. Miocene sedimentary rocks (Bihoku Group) occupy
a small space near the southern periphery of this area.

PALEOZOIC
Paleozoic rocks were more or less metamorphosed by late Paleozoic-Triassic diastrophism

and changed to the Sangun Metamorphic Rocks, which are composed of crystalline
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Table 1

Geologic Age Sedimentary Rocks | Volcanic Rocks |Plutonic Rocks, etc. Remarks
¢ (m.y.) 4
Recent Alluvium g:lg:its
(0.01) P
River Highland Daisen volcano,
Pleistocene terrace  ;gravel Volcanic ash layer Sambe volcano
(1.8) |deposits ibeds [T
Pliocene Olivine basalt )
(5) Conglomerate |77 Peneplanation
Miocene Bihoku Group
(22.5)
(55) Dyke
Tottor1 Granite
Granite porphyry
Paleocene Activities of plu-
(65) tonic and hypa-
...... Gabbro ~ byssal rocks
-------------------------- granodiorite
. Takao Andesites
Conglomerate Mikuni-san S_ubsidcncc, wi.th
Cretaceous E udstone Rhyolites - Chiya violent volcanism
YF """"" e Volcanic Rocks
(141) uno Formation
Jurassic
assy - ]
Triassic Serpentinite
@30) ) ey Regional meta-
. Felsic volcanic rocks morphism
Geosynclinal (Sangun
sediments Mafic-intermediate Metamorphism)
Paleozoic volcanic rocks

schists (porphyroblastic albite-bearing) and phyllites. The original rocks are sandstone,
mudstone, chert, interstratified mafic-intermediate volcanic rocks, limestone, felsic vol—
canics-siliceous rocks, and are exposed along an arcuate structure stretching from NW-SE
(northwestern part of this area) through E-W (south-central) to NE-SW (northeast). This
structure is nearly identical with internal features as shown in their bedding, schistosity, and
lineation. The rocks become stratigraphically younger from north to south, thus the upper
beds cropping out in the south. Triassic intrusion of ultramafics and mafics (serpentinites,
microgabbro and diallage gabbro) was made roughly along a trend of the arcuate structure.
When contact metamorphic effect imposed upon the Sangun Metamorphic Rocks by later
intrusives is disregarded, reconstitution of the original sedimentary sequences during the
regional metamorphism (Sangun) is strong in the north and becomes weak to the south.
Particularly, reconstitution is extremely weak in the southern margin of this area, giving an
impression that very subtle recrystallization is recognizable. Characteristic mineral assem-—
blages of mafic volcanic rocks are bluish-green hornblende-+ epidote+ albite in the north,
pumpellyite (or epidote) + actinolite in the middle, and chlorite+ actinolite in the south,
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suggesting the general lowering in metamorphic grade down to the south, which is in good
accordance with the degree of reconstitution.

MESOzoOIC

After the intrusion of ultramafics and uplift on large scale, volcanic activities started in
early Cretaceous, and about 500m-thick sedimentary piles mainly composed of volcanic
materials accumulated within a few kilometer-wide basin (Yuno Formation). The sequences
are distinguishable from their reddish brown to pink color, and similar sequences elsewhere
in the Chugoku district are called “Inkstone” and referred to the Wakino Subgroup or the
Inakura Group of early Cretaceous. Overlying the Yuno Formation, the Mikuni—san
Rhyolites and the allied rocks were formed in all over this area, and are mainly composed
of rhyolite welded tuff, white tuff (tuffite), and rhyolite lava with small amounts of andesite
lava and tuff breccia, and dacitic rocks. Occassionally thin layers of tuffite-mudstone and
conglomerate are found interbedded in rhyolite welded tuffs. Some tuffite shows graded
bedding, providing a key in determining up or down side of strata.

Takao Andesites overlie the rhyolitic sequences mentioned above. All the volcanic rocks
(Mikuni-san Rhyolites, Chiya Volcanic Rocks and Takao Andesites) are intruded by
later plutonic or hypabyssal gabbroic to granite-porphyry, and altered to thermally metamor—
phosed facies at the immediate margin of intrusions, thus indicating that the volcanic rocks
erupted before the Cretaceous—Paleocene intrusives.

CRETACEOUS-PALEOCENE INTRUSIVES

In or after the late stage of the Cretaceous volcanic activities, successive intrusion of gab-
broic to granitic magma rose up and invaded into the preexisted rocks, i.e. Sangun Metamor-
phic Rocks, Ultramafics, and the Cretaceous volcanic rocks. The earlier intrusives were
olivine-bearing gabbro, diorite, diorite-porphyrite and granodiorite, and the last one was a
batholithic granite called “the Tottori Granite”. Hypabyssal granitic rocks composed of
granite-porphyry, granophyre, micrographic granite often exhibit gradual change to rhyolite
on the margin. According to radiometric dating, the Tottori Granite is considered to have
emplaced in a rapid cooling condition, yielding 59-64 m.y. by both K-Ar and Rb—-Sr methods,
and the granodiorite of the earlier phase gave 69 m.y. (HATTORI and SHIBATA, 1974).

TERTIARY

Shortly after consolidation of the Tottori Granite, mafic to intermediate dykes intruded,
and particularly in the southern margin of this area are likely to swarm in an E-W direction.
During Miocene sea transgression, this area submerged locally and thin sedimentary sequences
deposited, composed largely of conglomerate and small amounts of sandstone and mudstone.
In Pliocene, olivine basalt extruded on peneplane surface in the northwestern corner of this
area.

QUATERNARY

Along the River Hino and the River Takahashi, river terrace deposits consisting of gravel
and sand are occasionally observed. Volcanic ash layer reaching 100cm-thick, covers along
the present topographic surface. The ash was supplied either from Daisen volcano or Sambe



volcano.
ECONOMIC AND ENVIRONMENTAL GEOLOGY

Once there were so many chromian mines in the Ultramafics, but at present only Takase
mine works. Other important resources are limestone and iron sand. Iron sand was obtained
by panning loose materials of all the weathered granitic rocks in current water, thus indicating
that the granitic rocks commonly contain magnetite. Topographic surface of the granitic
bodies is usually smooth and moderate, and apparently looks occupying lower—level of altitude
compared to the neighbouring geology, demonstrating that the granitic rocks were deeply
eroded owing to noticeable weathering. In some places, artificial erosion of the granitic rocks
was made for separating iron sand, and huge piles of waste granitic sand were heaped like
talus or debris.

Faults recognized in the field are about 40 which are shown on Appendix Map together with
dykes.
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