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(Abstract)

GEOLOGY

The area mapped lies in the central part of the Chagoku district, the
western end of Honsha island.

At the southeastern corner of the area, the high mountain range called
“ the Chagoku Mountain Range” lies, and at the northeastern corner the
marginal slope of Daisen volcano is situated on the plateau. The relief, except
the above-mentioned places, is rather moderate and smooth.

Succession of geological events in this area is summarized in Table 1.



Table 1
Geologic Age Sedimentary rocks Igneous and metamorphic Tectonic movement,
rocks etc
T
R i |
ecent Alluvium t Tatus
N ' deposits
River terrace | Pumice layer
depasit '
Pleistocene 2 Daisen volcanic rocks (V,)
Pliocene
Basalt (V)

Peneplanation

Volcani v,
Conglomerate & s. s. olcanic rocks (Vy)

Miocene

Activities of plutonic

Intrusive rocks II and hypabyssal rocks

(Gi~Gy)
Late Mesozoic Kamochi conglomerate
Intrusive racks I Activities of hypabyssal
~ (G,~Gy) rocks with contamination

Voleanic rocks (V)

Phyllite~schist Regional metamorphism
(Sangun phism)

Palcozaic Geosynclinal deposits

PALEOZOIC

Paleozoic rocks occupy the eastern part of the mapped area and the
southwestern corner. They are divided into two rock types ; phyllite—crystal-
line schist (schist) and non-schistose rock. A fault, lining nearly east-west-
wards at the place close to the northern end of the Paleozoic rocks exposed
in this area, makes two rock types contact directly. The general trend of
schistose rock is from NNW-SSE to WNW-ESE with various dips.

Rocks of both types are thermally metamorphosed into hornfelsic rocks.
Regional metamorphism is likely to belong to the Sangun metamorphism,
and thermal metamorphism is caused by the heat of later granites. The age
of regional metamorphism is not definitely determined, however, the presence
of a few pebbles of regionally metamorphosed Paleozoic rocks in an andesite
lapilli tuff of the late Mesozoic age would suggest that the regional meta-
morphism took place before the late Mesozoic age. Fossils have not been

discovered yet in this area.

Non-schistose rock

The rock develops exclusively on the northern side of the fault which
bounds non-schistose rock and schist. It is composed of thermally metamor-
phosed clayslate, sandstone and mafic volcanic rock. Microscopically, clastic
grains of quartz and feldspars often show less influence of recrystallization so
as to retain the original laminated structure. No schistose structure is found.
The rock derived from clayslate and sandstone is characterized by recrystal-
lized biotite, white mica and tourmaline, and the rock from mafic rock by
amphibole, clinopyroxene, epidote and calcite.

Phyllite-crystalline schist (schist)

The rock is exposed on the southern side of the above-mentioned fault.
Schistosity prevails throughout the rock, and becomes obscure towards
granites, observed either with the unaided eye or under the microscope.
Gneissic rock develops exclusively around the contact zone. Schists are derived
from clayslate, sandstone, mafic volcanic rocks, chert and a few lenses of cal-
careous rock. They are divided into the following facies; black schist, green
schist and quartz schist. Black schist is derived from clayslate and sandstone;
the rock from clayslate is thinly laminated and coloured in black by the pre-
sence of graphite and opaque minerals, and the rock from sandstone is rather
coarse-grained and coloured in dark grey, and often shows silky lustre be-
cause of the appearance of white mica. Green schist is derived from mafic
volcanic rocks. Generally, the green tint is for the presence of chlorite and



amphibole. It becomes dark green if more of amphibole is included there, on
the contrary, it changes yellowish green in the presence of abundant epidote.
Quartz schist is from chert, and shows various tint depending on minerals
included.

So-called “spot” exclusively printed by porphyroblastic sodic plagio-
clase is observed chiefly in the green schist, and rarely in the black schist.
The schists include more or less thermally recrystallized minerals such as
biotite, actinolite or garnet under the influence of the later granite intrusions.
But these polymetamorphic rocks leave no clue to settle whether those minerals
have been formed through regional metamorphism or thermal metamor-
phism. Because biotite, actinolite or garnet is ubiquitously found not only
close to the surrounding granites, but also far from the granites.

Some features are recognized in the course or thermal metamorphism;
sodic plagioclase changes to dirty oligoclase rich in minor inclusions: white
mica and chlorite to biotite: actinolitic amphibole to green pale green com-

mon hornblende.

MESOZOIC

In the late Cretaceous there occurred volcanic activities and successive

intrusions of various rock types.

Volcanic rocks

Volcanic rocks occur chiefly at the southeastern corner of the mapped
area. They nearly form a narrow belt along the Chagoku mountain range.
Once, they were described as an effusive mass of porphyrite—quartz porphyry.

Besides, a small mass of the volcanic rocks is exposed at the northwestern
part of the area as a xenolithic fashion in the granites. These Mesozoic vol-
canic rocks consist of rhyolite, dacite, andesite, and their pyroclastic rocks
without intercalating clastic sediments. Felsic pyroclastic rocks often show
evidence of welding. Some of the rocks are subjected to the thermal effect of

the granites to such an extent that they are recrystallized into hornfels. Strati-

graphic sequence of the volcanic rocks could not be established for the poor

exposure and no bedding planes.

Intrusive rocks

In this area, the intrusive rocks occupy the most extensive area. They
are classified into eight groups (G,~G;) considered from the place of emplace-
ments and petrographical evidences. Among them, G,, G, and G; are pre-
sumably the earlier intrusive rocks (intrusive rocks 1).

G,; Gneissose hornblende biotite granodiorite. The rock is exposed
within a restricted area just around the Paleozoic rocks. Mode of emplace-
ment is not precisely accounted for, however, Strong contamination with the
Paleozoic rock, and cataclastic and gneissose structure may have a bearing,
in attempting to understand the characteristic feature of emplacement.
With the unaided eye, the rock is coloured in dark grey, and heterogeneous
for the presence of several inclusions of the Paleozoic rock and randomly
disseminated anhedral mafic minerals. In some rock, hornblende exceeds
biotite. Petrographically, it is quartz diorite—granodiorite with andesine,
quartz and altered potassium feldspar. The rock is intruded by aplitic rock
(Gg) , amarginal facies of coarse-grained biotite granite (G;) near the western
end of this area and the northern boundary adjoining the neighbouring
Yonago sheet-map area.

G,; Hornblende-pyroxene diorite-porphyrite and others. The rock,
intruded into the Paleozoic rocks and Mesozoic volcanic rocks is exposed chief-
ly at the southeastern part of the mapped area. Some of the rock is hypa-
byssal diorite-porphyrite, and some is homogeneous and coarse-grained.
It is quite fresh, showing neither cataclastic features nor conspicuous altera-
tions. Microscopically, intergrowths of clinopyroxene, brown hornblende
and green one develop commonly as well as micrographic intergrowth of
quartz and potassium feldspar crystallized along the periphery of euhedral
labradorite. The relation of the above-mentioned rock to the Paleozoic
rocks is discordantly or concordantly intrusive, and rarely xenolithic.

G;; Micrographic biotite granite. This rock occurs only within the



area of the Mesozoic volcanic rocks and G, diorite—gabbro. It is medium
to fine-grained, and dirty pink coloured rock. Under the microscope, biotite
is often altered to chlorite, and hornblende is rarely included. By far the
most common is micrographic intergrowth of quartz and potassium feldspar.
The rock is in intrusive relation to the dacite of the Mesozoic age and to
the diorite (G,) as a dyke fashion. Approaching towards the eastern part of
the rock mass, the rock includes various shaped and sized mafic xenoliths,
and contaminated facies often develops there.

G,; Hornblende-bearing biotite granodiorite and others. The rock is
exposed at the northwestern part of the mapped area, and constructs the
basement of the Tertiary volcanic rocks. It is commonly coloured in red,
but at some places leucocratic. It is usually fine to coarse-grained and
accompanied with porphyritic facies. The relation of the rock to the other
intrusive rocks is not proved, however, may be in affinity with the following
G;~ G; granites.

G;; Biotite granite porphyry-granophyre. The rock is situated on
the northern side of the Mesozoic volcanic rocks and occupies rather a small
area. It is fine-grained and somewhat porphyritic. Microscopically, it always
contains allanite and dark brown biotite. Rarely biotiteis altered to chlorite.

G;; Porphyritic biotite granite. The rock is exposed in a narrow zone
between the G, granite and G; granite. It is the most coarse-grained facies
of granites in the mapped area. Pink coloured and porphyritic potassium
feldspar reaches as much as 2 cm in length. Usually, it is poor in rocks of
aplitic facies, and often includes small mafic oval xenoliths (5 cm in length) .
It rarely shows weak gneissose structure.

G;; Coarse-grained biotite granite. The rock occupies the most extensive
area over the central part of the mapped area. It is coarse-grained and col-
oured in pink owing to the presence of pink coloured potassium feldspar.
Also, it is quite homogeneous throughout this rock mass, except including
irregular shaped aplitic and pegmatitic mass (G;) illustrated in the geological

map and aplite dyke.

Kamochi conglomerate

This rock is situated on the slope between Kamochi village and Ushiro-
dani village. The rock is exposed only in a restricted spot with a width of
200 m, and shows no obvious relation to the other rocks because of covering
densely grown grasses and bushes. The basement rock is presumably expected
to consist of the Paleozoic rocks, considering from the geology around the
conglomerate. The rock has no bedding, and is coloured in dark grey and
completely cemented. Included gravels are angular~ subangular rock frag-
ments reaching as much as 30 cm in size and consist of schists, andesite,
biotite diorite (quartz diorite, G,), rhyolite and others. The matrix is sup-
posed to be derived from volcanic materials, but is not ascertained, for being

recrystallized to hornfels.

DYKE ROCKS

Dyke rocks are divided into two types; one is mafic to intermediate
and the other is alkalic felsic rock. The former is intruded especially into
the granitic rocks in many places and swarms in a direction parallel to the
main joint of the granitic rocks, that is NNW~WNW. Petrographically it
is andesite, porphyrite and dolerite. The latter occurs only at a few places
in the granitic rocks, and petrographically hedenbergite trachyte—alkali
rhyolite. Both dyke rocks occurred after the emplacement of the granitic

rocks, and seem to be older than the Miocene volcanic rocks.

TERTIARY
Two volcanic activities took place during the Tertiary stage. The products

are rather folsic—intermediate effusives in Miocene and mafic ones in Pliocene.

Miocene volcanic rocks
The rocks develop at the northwestern corner, and belong to the pe-

riphery of so-called the “ San-in green tuff” region.  The volcanic formations



in the mapped area do not include clastic sediments such as shale or sand-
stone, but at some places have laminated tuff. Planes of unconformity
between the volcanic rocks and the basement of granites are observable in
many places. And overlying tuff-tuff breccia contains fragments of the
granites at many places. The volcanic formations are divided into the follow-
ing facies in ascending order; i ) andesite—basalt and their pyroclastic rocks,
ii ) rhyolite and its pyroclastic rocks, and iii) dacite and its pyroclastic rocks.

Andesite—basalt and their pyroclastic rocks are overlain by the rhyolite at
the eastern end of the Tertiary volcanic rock in the mapped area, and the rhyo-
lite is overlain by the dacite at the western end. Many of the rhyolite pyroclas-

tic rock and some of the dacite pyroclastic rock show evidence of welding.

Olivine basalt

The rock was extruded to form a small mesa-shaped plateau in several
places. Unconformity plane of the basalt to the basement are variable in
height. At the northern part of the mapped area it is 100 to 400 m above
the sea level, and at the southern part it is higher than 400 m.

At places where the unconformity planes are recognizable, following
succession is seen in ascending order; basement (granites), conglomerate
and/or arkose sandstone, dark brown coloured tuff (laminated tuff), porous

basalt, and compact basalt intercalated with lapilli tuff.

QUATERNARY

Daisen volcanic rocks

The northeastern part of the mapped area is the outskirt of Daisen vol-
cano. The slope inclining southwestwards extends to the Hino river. The
rocks are divided into somma ejecta and Misen nuées ardentes deposit. The
somma ejecta consists of andesite tuff breccia. The Misen nuées ardentes
deposit is composed of dacite tuff breccia, and often shows nearly horizontal
lamination. It forms a steep cliff at some places, reaching as high as 100 m,

and bears columnar structure on the lower part of the rock, because of welding.

ECONOMIC GEOLOGY

Only Ushirodani mine has worked copper-lead-zinc ore intermittently
for about 150 years. This mine is now under exploration without picking
out ore minerals. Once iron sand from this area was economically impor-
tant for crude iron ore. It was obtained by panning loose materials of the
weathered granite in current water. In the pre-Meiji era, iron sand was ex-
clusively dedicated to make an ancient style sword. During war times, it was
for smelting furnace. One of other noticeable minerals is amethyst. It oc-
curs in the biotite granite (G;) as quartz vein, or pegmatite vein and druse.
Some of it is precious for gems, but does not become a considerable resource.
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