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(Abstract)

GEOLOGY

GENERAL REMARKS

The area of this sheet-map is located in the northern part
of the Kii peninsula in the central Japan.

Geologically, it is divided into two units, that is, the
southern area belonging to the Outer Zone of Southwest Japan
and the northern area belonging to the Inner Zone of South-
west Japan. The southern area is subdivided into two terrains
by the Mikabu tectonic line. From the south, they are called
Chichibu and Nagatoro terrains.

The Mikabu tectonic line is probably a reverse fault
trending NE— SW and inclining at 60~80" to NW. The move-



ment of the line is considered to have happened in pre-middle
Cretaceous.

The Chichibu terrain is composed of the Paleozoic
formation, trending NE— SW and dipping to NW in general.
The rocks are mainly non-metamorphosed, but along the
northern periphery of the Paleozoic strata, there is a narrow
belt in which the both of non-metamorphosed and metamor-
phosed rocks are alternated. This belt is sandwiched by
faults and is called the Hosokawa zone of Chichibu terrain.

The Nagatoro terrain is composed of the Nagatoro
metamorphic rocks, which are chiefly phyllites and crystalline
schists, and are assumed to be the Paleozoic strata regionally
metamorphosed under high pressure and low temperature.
The age of the metamorphism is not clearly decided (post-
Paleozoic~ pre-middle Cretaceous). These metamorphites are
widely distributed in an isoclinal structure, but partly show
a synclinal structure. In the metamorphites, occur small
dykes and masses of acidic-basic igneous rocks. The acidic
rock is dyke-formed quartz andesite and is exposed scatter-
ingly. The basic ones exposed in the middle part of the
metamorphic terrain are represented by epigabbro and
epidiabase showing their long axes roughly parallel to the
regional strike of the country rocks. It may be assumed that
the intrusion of these basic masses is simultaneous with or
after the metamorphism of the country rocks in age.

The northern boundary of the Nagatoro terrain is the
Median tectonic line. The line runs in the direction of N80  E,
from the westerly neighbouring Kokawa sheet-map through the
northwestern part of the mapped area, but the scantiness of
its outcrops makes it difficult to determine the feature of
the line. Considering the available facts in other areas, the
Median tectonic line is thought to have been formed in pre-
middle Cretaceous.

Beyond the Median tectonic line, near the northwestern
corner of the sheet (Inner Zone of Southwest Japan), are



exposed the sedimentary lzumi group of Late Cretaceous age.
Covering the lzumi group and the northern part of Nagatoro
metamorphic rocks, the Denoté formation which is Pliocene to
Pleistocene in age is distributed.

Along the river Kinokawa, terrace deposits of Pleistocene
and the flood plain of Alluvium are widely distributed.

PALEOZOIC FORMATION

Paleozoic formation is mainly composed of clayslate,
sandstone, chert, schalstein and diabase, and the thin lenses
of limestone are rarely discovered in schalstein or diabase. In
the Hosokawa zone and also in the parts near the Mikabu
tectonic line, phyllitic clayslate is interbedded.

There is a conspicuous fault (Fuki fault) trending NNE in
the eastern part of the map-area.

The rock-facies and the geological structure of the
Paleozoic formation of the eastern side of the fault are
different from those of the western side. On the eastern side
of the fault, clayslate, sandstone, chert, schalstein and diabase
with thin intercalations of limestone are distributed with
uniformity. Usually, the strike of the strata is N25~ 80" E or
EW and the dip is 10~80 N or S. The strata are nearly hori-
zontal in a part, and synclinal and anticlinal structures are
occasionally seen.

In the area to the west of the Fuki fault, the strata are
divided into three parts, from the difference of rock-facies.

1) The northern part: The formation is mainly composed
of clayslate, schalstein and diabase, accompanied with
sandstone and chert.

The stratification is clear. But clayslate is often
disturbed along faults. The disturbance of the beds is
more conspicuous in the west than in the east.

2) The central part: The formation is mainly composed
of clayslate, accompanied with the thick sandstone,
alternation of sandstone and clayslate and chert.



Schalstein and diabase are scarcely discovered.

3) The southern part: The formation is mainly composed
of clayslate, accompanied with diabase, schalstein, chert
and sandstone. Rarely, thin lenses of limestone are
discovered in diabase or schalstein.

The strike of the strata is NE in general and the dip is
20~80"N or S. Many faults run through the area, Above all,
the faults of ENE and NW directions are dominant, and the
structure in the southwestern portion is conspicuously com-
plicated.

Hosokawa zone In this zone, the both of non-metamor-
phosed Paleozoic rocks and the metamorphosed rocks occur
apparently as an alternation. Furthermore, the rocks of this
zone are partly crushed and mylonitized. The non-metamor-
phosed rocks of this zone consist of clayslate, schalstein, chert
and sandstone, intercalating conglomerate with fine pebbles.
The metamorphites are similar in rock facies to those of the
Shiga zone of Nagatoro terrain. This zone seems to represent
the transitional part of non-metamorphic and metamorphic
Paleozoic rocks, and the above-mentioned characteristic feature
of this zone is probably due to an imbricated structure caused
by many thrust faults which are almost parallel to the
Mikabu tectonic line.

NAGATORO METAMORPHIC ROCKS

The Nagatoro metamorphic rocks consist of the rock-series
from slightly metamorphosed rocks to coarse-grained typical
crystalline schists. The grade of metamorphism is not beyond
the chlorite facies even in the typical crystalline schists. The
most part (called Shiga zone) of the Nagatoro terrain is
occupied chiefly by the argillo-siliceous phyllites, fine-grained
schists interbedded by thin layers of green semi-schists.
The bedded deposits of cupriferous pyrite occur in this part
of the metamorphic rocks. In the western central part (called



Kyoraji zone), basic schists and argillo-siliceous schists are
dominant, and both are characterized by spots of ovoid
albite-porphyroblasts.
The main members of the Nagatoro metamorphic rocks
are as follows :
Shiga zone
A) Siliceous, argillo-siliceous members
Black phyllite and graphite-sericite-quartz schist
Chert and quartz schist
Schistose sandstone
B) Basic members
Schistose schalstein
Diabase schist
Actinolite-epidote-chlorite-albite schist
Kyaraji zone
A) Siliceous, argillo-siliceous members
Spotted graphite-sericite-quartz schist
Quartz schist
B) Basic members
Spotted actinolite-epidote-chlorite-albite schist
Sericite-amphibole-albite schist
The rocks of two zones are identified by the difference of
metamorphic grade and by the presence of spots (albite-
porphyroblasts). The spots are 0.2~ 1.5mm in diameter, and
include graphite in bands, small crystals of epidote, titanite,
chlorite, etc. These inclusions are arranged mostly in bands
or curved rows indicating rotation of the spots (albite-
porphyroblasts) .

IGNEOUS ROCKS

Epigabbro and epidiabase

These rocks crop out as small masses chiefly in the Shiga
zone. They are pyroxene-bearing varieties modified from
gabbro or diabase. Their constituents are pyroxene, epidote,



tremolite, actinolite, chlorite, zoisite and sphene. Protogeneous
plagioclase is hardly found. In some specimens, aegirine-
augite and glaucophane are recognized.

Quartz andesite

The rock occurs as dykes from 3m to 10m in width and
parallel to the trend of the Nagatoro metamorphic rocks and
Paleozoic rocks. It is porphyritic and white in color, and
intensively carbonitized.

MESOZOIC FORMATION

lzumi group

The Izumi group (Late Cretaceous) is chiefly composed of
conglomerate, subordinate shale and sandstone. No fossils
are found in this area. As this group occurs just on the
northern side of the Median tectonic line, its geologic struc-
ture is disturbed and complicated, and the strike and dip are
indefinite.

CENOZOIC FORMATION

Denoto formation

Along the both sides of the river Kinokawa, the deposits
which are Pliocene and Pleistocene in age are distributed.
These deposits are the extension of the Shobudani formation
(Plio-Pleistocene) of the northern neighbouring sheet and the
Pleistocene covering the Shobudani formation. In this sheet,
the above-mentioned two series are brought up en bloc and
named the Denoto formation. The lower part of Denoto for-
mation (probably Plio-Pleistocene) is composed of gravel, sand
and clayey bed, and the upper part (probably Pleistocene) is
of clay and sand.



Terrace deposit and Flood plain deposit

Pleistocene deposits composed of sand, gravel and clay
occur mainly as lower terrace along the river Kinokawa. A
wide flood plain of the Alluvium extends mainly along the
lower part of the same river.

ECONOMIC GEOLOGY

Copper

Cupriferous pyrite deposits of bedded form (Kieslager)
were worked at Kuzuwa, Showa, Kake and Hosokawa mines in
the Nagatoro metamorphic rocks, and at Koya, Kamimori,
Kongo, Kuroishi and Kubo mines in the Paleozoic formation.
Ore bodies are embedded in the basic schist, generally parallel
to the schistosity. They are small in scale, and at present all
the mines are closed, excepting at Kuzuwa.

At Kuzuwa, it is said that the ore is massive, fine-grained
and generally associated with banded ore. The ore contains
3~4% Cuand 38% S in average.

Gold and Silver
Kudoyama mine was known as a gold-silver mine. The
ore deposits are thin quartz veinlets.

Clay
Clay in the Denotdé formation is quarried as raw materials
for roofing tile.
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