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(Abstract)

GEOLOGY

The area mapped is a part of the northeastern extremity of the
Ryoke metamorphic zone which forms one of the fundamental geo-
tectonic units of Southwest Japan. The constituents of the zone are
the granites and metamorphics derived from the geosynclinal deposits
of upper Paleozoic age. The granites occupy a wider area than the



metamorphics within the Ryoke zone. The Rydke regional meta-
morphism shows, in spite of its regional extension, a character of
thermal ~metamorphism compared with the “ normal ” regional
metamorphism as seen in Scottish Highland. As to the dating of the
metamorphism, the controversies have been held; one insists on the
late Paleozoic age, while the other, the middle Mesozoic age.

In the area under question, the zone consists exclusively of the
metamorphic rocks, which are of lower grades for the Rydoke meta-
morphics in general. The metamorphism decreases in intensity from
SE to NW within the mapped area, and the faintly metamorphosed
rocks grade imperceptibly into the non-metamorphics in some places.
Namely, the important tectonic line separating the metamorphic and
non-metamorphic zones does not develop here.

Paleozoic rocks

The effect of the metamorphism is not so remarkable that the
original natures of the Paleozoic are left undestroyed. The Paleozo-
ics, including the ones which have given rise to the metasediments,
belong to the thick deposits accumulated in the late Paleozoic geo-
syncline. The main constituents are sandstone, shale, chert and

00

Ryéke Metamorphic Zone
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their frequent alternations. The lithological feature is generally
monotonous and poor in the exact key-beds. However, in a part
or a special zone within the terrain of the Paleozoics, some lighologi-
cal characters are rather different. These differences are the only

basis to divide the Paleozoic into five formations running parallel to
each other with the NE-SW trend in common.

The Misogawa for mation occupies the most northwestern part, and
consists chiefly of slate, sandstone, and their alternations. It is poor
in chert.

The Yabuhara formation is located on the southeastern side of
the Misogawa formation, and is characterized by the abundance of
chert. Schalstein, the basic pyroclastics, are not rare in distribution,
and accompany limestone in a small amount. As to clastics, shale
is common in close association with chert, but sandstone is very scan-
ty. Some parts of this formation are brecciated. Judging from
the fact that the brecciated rocks are distributed along and within
the fault zones, the brecciation may be related with the faulting.
However, also the syn-depositional brecciation is not improbable.

The Narai formation lies in the middle area. It consists exclusi-
vely of shale in the northwestern half of the area, but accompanies
sandstone in the southeastern half part.

The Yokokawa formation develops to the SW of the Narai for-
mation. It is composed mainly of chert and interbedded slate. In
some places, a bed of sandstone and conglomerate is intercalated.

The Kuwazawa formation forms the southeastern slope of moun-
tainland facing the plain along the Tenrya-gawa (river). In this
formation, sandstone and shale are predominant, and chert is subor-
dinate. The most important characteristics of this formation is the
frequent occurrence of conglomerate. The conglomerates are inter-
calated always in the sandstone beds, and the main constituents of
pebbles are chert, the matrix being sandstone. However, pebbly
mudstone, with pebbles scattered in muddy matrix, is locally obser-
ved.

These five formations are conformable to each other, but the
exact stratigraphic relation or correlation among them is not known.



The possibilities that the same and synchronous bed is located in the
separated two or more zones and that the same bed is designated as
different formations, are not denied. Except the crinoid stems found
in the limestone and radiolarians in chert, Helminthoidea, a fossil trail,
is common in shale, especially frequent in shale of the Misogawa
formation, and the mere fragments of plant fossils are the only fos-
sils ever known. That is to say, the fossils which afford the indi-
cator of exact age are not yielded. However, judging from the data
obtained from the southwesterly adjacent area, the Paleozoics of this
sheet area are concluded to be of Permian.

The five formations are all together folded intensely with the
common trend of NE-SW, however, the direction of inclinations
being variable in places. A lots of faults are observed in the field,
but in most cases the amount of displacement is unestimated.
Among the strike faults, the fault separating the Misogawa and
Yabuhara formations, and the one bounding the southeasterly slope
of the mountainland, namely the one marking the southeastern bor-
der of the zone of the Kuwazawa formation, are of great importance.
Among the abundant diagonal faults, the most conspicuous one is the
fault which runs from NNW to SSE in the central area and coexists
with the slight bending of the trend of Paleozoic toward SSE. They
are accompanied with the brecciation zone of considerable width.

Ryake metamorphie rocks

The regionally metamorphosed Paleozoic rocks are, according to
the grade of metamorphism, divided into three zones which are sub-

divided into several sub-zones. Their areal distribution or zonal ar-

rangement is illustrated in figure 2. The metamorphic zoning is as
follows :
1. Zone of biotite slate
Zone S, : Recrystallization of brown biotite and muscovite in

clayslate; chlorite (positive elongation), muscovite, green-
ish colored biotite and epidote in schalstein; and dolo-
mite in limestone.

Zone S, : Appearance of actinolite. Disappearance of chlorite
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showing positive elongation. In the Zone S, and in the
lower grade-part of the zone S, the recrystallized minerals
in all rocks are merely sporadical. In the higher grade-
part of this zone, bluish green hornblende in schalstein
or cordierite in clayslate is present.
2. Zone of schistose hornfels
Zone H, : Appearance of clinopyroxene in limestone; disappear-
ance of dolomite in limestone; and chlorite and musco-
vite in schalstein. In this zone rocks are perfectly recry-
stallized.
Zone H, : Appearance of garnet in limestone, and clinopyroxene
in schalstein. Not exposed in the map-area.
3. Zone of banded gneiss
Zone G : Appearance of sillimanite associated with muscovite;
wollastonite and scapolite in limestone; disappearance of
epidote and “bluish green” hornblende. Not exposed in the
map-area.

Dyke rocks

Dyke rocks are divided into two groups, according to the age of
intrusion. One is the intrusives anterior to and the other is posterior
to the Ryoke metamorphism. The former group comprises the dio-
rite-porphyrite or fine-grained diorite and quartz porphyry. The
rocks which belong to the latter group are diabase.

Andesites

Among the andesites distributed in the area, two kinds are dis-
criminated. The andesite of the first one forms the ridges in the
western most part of the map-area, covering the Paleozoics. The
andesite belonging to the second occurs as small mass, which may
be intruded along the fault. These andesites may belong to late
Tertiary or early Quaternary.

Quaternary sediments

The Quaternary sediments comprise the terrace, talus and allu-

vial deposits. Among them, the terrace deposits have a large exten-
sion in form of the wide fan or terrace along the Tenryi-gawa
(river). The constituents are gravel, sand and clay derived from
the hinterland composed of metasediments. Moreover, the volcanic
ash covers them and forms the upper part of the terrace deposits.
In the interior of the mountainland, some outcrops of pumice bed
are found.

ECONOMIC GEOLOGY

M anganese

Manganese deposits contained in Paleozoic chert is not so rare.
But the ore body is small in most cases and only two mines are work-
ed at present. Expecially the Hamayokokawa mine is one of the
representative manganese mines in Japan.

Clay

Fault clay derived from shale and chert due to brecciation of
faulting is utilized for the undercoating of the japan which is the
indigenous product.

Inkstone

Clayslate with platy partings was exploited formerly for the raw
material of inkstone.

Lime

Limestone was quarried for lime powder several years ago at
some places.
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