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(Abstract)

GEOLOGY

The Median Line which divides, tectonically, Southwest Japan
into the Outer and Inner Zones traverses the area mapped from
northeast to southwest. To the south of the line occur the
crystalline schists, the Paleozoic and probably Mesozoic strata,
and the metamorphosed basic to ultrabasic igneous rocks, all
being characteristic of the Outer Zone. Zonal distributions of
rocks and intensely folded structures prevail in the area similarly
in other regions of the Outer Zone. To the north of the Median
Line crop out the granitic rocks and their related metamorphic
complex, characteristic of the Inner Zone. The Median Line is
indicated by a broad cataclastic zone and by parallel faults.

The older rocks mentioned above are covered by the Tertiary



sediments and volcanics, and the Quaternary deposits.
Crystalline Schists

The crystalline schists belong to the so-called Sambagawa
and Mikabu metamorphic complex.

They consist of black- or green-colored tectonites. The black-
colored rocks are usually graphite-sericite-quartz schist or phyllite,
and are derivatives mostly from pelitic sediments, but partly
from psammitic ones. The original sedimentary textures are
observable in some slightly metamorphosed rocks. The green-
colored rocks are constituted chiefly of chlorite, epidote, actinolite,
calcite and albite in varying proportions, and contain horn-
blende, sporadically. They are derivatives from basic igneous
or pyroclastic rocks. Some weakly metamorphosed parts carry
pyroxene and soda-lime feldspar, which are the relict minerals
of the original rocks. In case of special metamorphism, both of
the black and green schists carry large, rounded or eye-shaped
porphyroblasts of albite, which give spotted appearances in hand
specimen.

The terrain of the crystalline schists is tectonically divided
into the Atago, Funatsuki, Shizutama and Ishigami zones, which
are composed of more or less characteristic rocks, respectively.

The Atago zone is in the northeastern corner of the area
mapped. Quite different from the regional trend of other
zones, rocks in this zone bear NW or NE and dip to the west.
Dominant rocks are spotted schists and quartz schists, as well
as non-spotted but remarkably metamorphosed schists, the
remainders being small lenses of schistose limestone, serpentine
and talc schists. Most of the green schists, either spotted or
not, contain no hornblende or pyroxene.

The Funatsuki zone lies adjacently in the south of the Median
Line and extends with east-northeast trend. This zone is
lithologically divided into the northern, central and southern
belts. The northern belt consists of black schists and green



schists, which appear megascopically non-spotted, but bear micro-
scopic porphyroblasts of albite, sporadically. The central belt
is in fault contact with the northern belt and consists dominantly
of amphibole schist, and subordinately of quartz schist, black
schists, green schists and a little limestone. The southern belt
lies apparently under the central belt and consists of black
schists or phyllites, intercalated with green schists or phyllites
and a little limestone.

The Shizutama zone is in the central part of the crystalline
schists terrain, and is in a fault relation to the Funatsuki zone.
That the structure of this zone is complicated is displayed by
varying tends of rocks from place to place. The alternation of
black phyllites and green phyllites is the common lithologic
type. The green phyllites usually contain angular fragments of
pyroxene and soda-lime feldspar in the schistose matrix of epidote,
chlorite, albite and other substances.

The Ishigami zone occurs at the eastern margin of the area
mapped. In this zone, weakly metamorphosed rocks, such as
black phyllites, schistose clayslates, schistose sandstone and a
little green phyllites, show a regular trend of ENE. They are
separated from the crystalline schists of other zones by the
bodies of diabase and gabbro, or by means of faults, but, on the
south, they grade into the non-metamorphic Paleozoic linoya
formation.

Chichibu Paleozoics

Non-schistose strata lithologically assigned to the so-called
Chichibu Paleozoics lie in a zone south of the crystalline schists
terrain.

They are classified into the Miyakoda formation consisting
of clayslate and sandstone, and the linoya formation consisting of
clayslate, chert, limestone, “ Schalstein ” (basic tuff mixed with
diabasic massive rocks), and a little sandstone. The limestone
is crystalline and barren of fossils.



The Chichibu Paleozoics are, for the most part, bounded
from the crystalline schists by a fault. In the eastern part of
the Paleozoic terrain, however, there is a synclinal structure, in
which the Miyakoda formation is exposed in the southern limb
and the schistose rocks of the Ishigami zone is in the northern
limb, both being conformably overlain by the linoya formation
occurring in the axial part. So, it is inferred, stratigraphically,
that the rocks of the Ishigami zone are schistose equivalents of
the Miyakoda formation. The Miyakoda formation, which is
mostly pelitic, partly psammitic and nearly non-igneous, would
be appropriate for the original sediments from which the schistose
rocks of the Ishigami zone are derived.

Amphibolite

Amphibolite in this area belongs to epidote amphibolite. It
occurs mostly in the northern zones of the crystalline schists
where the metamorphisms are not weak. The rock is more or
less schistose, and is constituted chiefly of green hornblende and
subordinately of albite, epidote, chlorite, leucoxene and other
minerals. Peripheries of some crystals of hornblende have been
altered to bluish green amphibole and further to glaucophane.

The amphibolite is regarded as sym-metamorphic or pre-
metamorphic as compared with the crystalline schists.

Diabase and Gabbro

Diabase and gabbro are closely related with each other.
They occur commonly in the weakly metamorphosed zones of
the crystalline schists terrain such as the Shizutama zone, and
in the non-metamorphic Paleozoic terrain. The largest body is
seen between the crystalline schists and Paleozoic terrains.

The rocks are dense diabasic or granular gabboric in ap-
pearance; these two are commonly in transition, but some of
the gabbroic rocks cut the diabasic ones. Under the microscope,
they are more or less metamorphosed. Common type has blasto-
porphyritic augite or diallage scattered in the aggregate of



secondary minerals such as zoisite, serpentine, leucoxene and
occasional tremolite. Some of the rocks contain hornblende as
blastoporphyritic crystals. Plagioclase has almost wholly dis-
appeared in the above-noted type.

Some of the gabbroic rocks found as minor bodies in the
Paleozoic terrain contain aegirine, titaniferous augite and red-
dish brown hornblende. In this alkalline type, plagioclase remains
fresh or is slightly altered.

The diabase and gabbro are mainly massive, but locally
schistose at the peripheral portion that is particularly in contact
with the crystalline schists. So, the rocks may be, at latest,
not later than the completion of the metamorphism of the
crystalline schists in age.

Peridotite and Serpentine

Peridotite is composed of olivine and subordinate pyroxene,
and has been more or less altered to serpentine. These two
rocks crop out as large or small, lenticular or irregularly shaped
bodies throughout the crystalline schists terrain, especially in
and near the Shizutama zone. The age of occurrence is not
clear, but the intrusion of some of the rock bodies, at least, is
intimately related to that of the diabase and gabbro.

Idaira Formation

The Idaira formation occurs in a wedge-shaped block which
is tectonically inserted in the diabase and gabbro. This forma-
tion consists of clayslate and sandstone, intercalated with a little
conglomerate, chert and limestone, and is barren of fossils. The
formation is tentatively assumed to be Mesozoic in age because
of the lithologic similarities to the Mesozoic Komyd group, known
in the easterly adjacent Akihasan sheet map.

Rydoke Metamorphics

The Rydke metamorphics include biotite schist, biotite horn-
fels, biotite gneiss, quartz schist and a little amount of diopside
schist. These rocks, except for the diopside schist, are con-



stituted chiefly of quartz, potash feldspar, plagioclase, biotite
and occasional muscovite in varying proportions and show
granoblastic textures. The diopside schist abundantly carries
diopside instead of mica.

The metamorphics show ENE strikes and northward dips,
generally.

Granitic Rocks

The granitic rocks are of the type related with the Rydke
metamorphics. They comprise biotite granite, biotite-hornblende
granodiorite and biotite-hornblende granite. Their mutual rela-
tions are unclear because of the separated occurrences.

Biotite granite shows zigzag boundaries with the Rydke
metamorphics. It is constituted principally of quartz, orthoclase,
plagioclase, biotite and muscovite. Orthoclase is xenomorphic
and includes granular, radially arranged or worm-shaped crystals
of quartz. Some crystals of plagioclase show dusty calcic cores
sharply surrounded by clear sodic mantles.

Biotite-hornblende granodiorite shows zigzag and transitional
boundaries to the Rydoke metamorphics. It is mostly grano-
dioritic, but partly dioritic in appearance. The chief components
are quartz, plagioclase, orthoclase, hornblende and biotite. Most
crystals of plagioclase show dusty calcic cores and clear sodic
mantles.

Biotite-hornblende granite is intruded into the Rydoke meta-
morphics with smooth and sharp boundaries. The rock is
generally homogeneous, though it considerably carries xenoliths
or “ Schlieren ”. The principal constituents are quartz, plagio-
clase, orthoclase, hornblende and biotite. Crystals of plagioclase
show gradual zonings from calcic to sodic outwards, but have
not any dusty calcic cores sharply defined.

Cataclastic Rocks on Median Line

Mylonite, loose friction breccias and other cataclastic rocks

contributed by the shearing movements of the Median Line are



exposed in belts, which lie between parallel faults and are not
rarely more than a kilometer wide. These rocks are derived
from either acidic intrusive rocks or sedimentary rocks. Slightly
cataclastic parts of sedimentary strata, which are named the
Kochi formation, crop out in some portions of the belts.

The Kochi formation is made up of sandstone intercalated
with clayslate. It shows bedding planes, but gradually passes
into the cataclastic rocks. From the lithological characters, the
formation is assumed to be older than the Tertiary Shidara
formation.

Some of the cataclastic rocks are derived clearly from the
granitic rocks which are related with the Ryoke metamorphics;
and the cataclastic belt is covered by the Tertiary Shidara
formation. So, the cataclastic phase of the movements of the
Median Line is post-Rydoke and pre-Shidara in age. The parallel
faults which bound the cataclastic belts indicate another later
phase of the movements indifferent to the cataclastic phase,
because the faults cut the Shidara formation.

Shidara Tertiary Formation

The formation covers the Ryoke metamorphics, the granitic
rocks as well as the cataclastic rocks along the Median Line.
It usually contacts with the crystalline schists by means of
faults, but stratigraphic break between them is indicated by the
presence of the schists-pebbles in the conglomerate of the Shi-
dara formation.

The thickness of the Shidara formation is large in the
western part of the exposed area, but is exceedingly small in
the eastern part. In the western part, basal 100 meters is of
conglomerate and sandstone containing arkosic materials in
abundance, and it is followed by 500 meters consisting of alter-
nating beds of sandstone and shale which become tuffaceous
upwards.

A number of fossils including molluscs and plants have been



informed from the northerly neighboring district and the forma-
tion has been assigned as Miocene in age.

Dipping at 20-40°, the formation forms a basin structure,
central part of which is occupied by the overlying Shidara vol-
canics.

Shidara Volcanics

The sedimentation of the Shidara formation was succeeded
by volcanisms without time break.

The Miwa rhyolites which spread over the central part of the
volcanic area are of the first volcanism. They occur dominantly
as pyroclastics and subordinately as lava flows or necks, which are
disorderly piled and are probably out of many volcanic centers
scattered. The rocks are lithoiditic for the most part and are
bleached white by alteration in large extent.

The next volcanism contributed the Nanasato rhyolites, the
Horaiji rhyolites and the dacites. They occur as a whole in an
arc-shaped extension, and cover the Miwa rhyolites on the inner
side of the arc, but rest directly upon the Shidara formation on
the outer side. Their eruptive vents are formed presumably on
a circular belt along the periphery of the preceeding volcanic
area.

The Nanasato rhyolites rest on the southeasten periphery
of the Miwa rhyolites. They consist of lava flows accompanied
by a little pyroclastics at the base and other horizons. The
lava is homogeneous and porphyritic in main.

The Horaiji rhyolites rest on the western periphery of the
Miwa rhyolites. They consist of manifold successions of lava
flows and pyroclastic layers. The rocks are heterogeneous and
most of them are glassy, pitchstone being included in a con-
siderable amount. Ferromagnessian minerals of the rocks are
usually biotite, but a part of pitchstone that crops out in the
upper part of the rhyolites carries orthopyroxene instead of
biotite.



The dacites appear partly as dykes, but mostly as lava flows
and pyroclastics which occur in association with the upper half
of the Horaiji rhyolites. The rocks are porphyritic. Ferro-
magnesian minerals are orthopyroxene, and groundmass is
usually microcrystalline, but occasionally glassy.

At all places where any of the Miwa, Nanasato or Horaiji
rhyolites rest on the Shidara formation there are no stratigraphic
breaks and no large differences of the stratigraphic horizons
from each other. It may be regarded that all rhyolites and the
associating dacites are successively erupted in a short time after
the deposition of the Shidara formation and are Miocene in age.
Beddings of the pyroclastics as well as flow structures of the
lava seen in all rhyolites and dacites incline generally to the
center of the volcanic area, and this feature implies that these
volcanics partake in the same basin structure together with the
Shidara formation.

Penetrating the dacites, the rhyolites, the Shidara formation
and other older rocks, the andesites including basaltic and
trachyandesitic varieties occur as many dykes and sheets. The
rocks are usually porphyritic, and are constituted chiefly of
plagioclase, augite, hypersthene and sporadic olivine. When fresh
they show a dark color, but they have turned light grey to
white in large extent by deuteric actions.

The dykes and sheets of andesites are narrow in width, but are
persistent along strikes. They swarm in a zone lying in the wes-
tern half of the Shidara basin. Most of them have north-south
strikes, parallel to the general trend of the dyke swarm zone.
Those occurring in the eastern wing of the zone have very steep
inclinations, and those exposed in the western wing show eastward
dips with the smaller inclinations in the more west. The struc-
tural bearings of the dykes and sheets, above noted, are quite
indifferent with the basin structure of the preceeding volcanics
and sediments : the eruptions of the andesites are after the com-
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pletion of the basin structure.

Parallel faults which mean the later phase of the Median
Line movements run through the southern part of the Shidara
basin. The Shidara formation, the rhyolites and the dacites are
cut by the faults, but the andesites are intruded along the
fault planes. This phase of the Median Line movements is
therefore, regarded as contemporaneous with the basinal depres-
sion of the Tertiary area.

Suyama Formation

This formation lies on the cataclastic zone of the Median
Line and is probably deposited in a valley generated on the
Median Line. It consists almost wholly of conglomerate, strongly
indurated and ill-stratified. Pebbles of conglomerate are well
rounded, but ill-sorted. They include various kinds of older
rocks distributed in the mapped area as well as the hinterland,
but contain no rocks inferable to be supplied from the Shidara
formation or volcanics. The geologic age of formation is not
decided.

Diluvium

The Diluvium is of fluviatile deposits consisting of gravel,
sand and, clay. It is divided into the older which shows flat
terrace surfaces 40-100 meters above sea level, and the younger
which occurs more than 10 meters below the older.

Alluvium
The Alluvium is present in narrow areas along the rivers.

ECONOMIC GEOLOGY

Of the mineral resources, porcelain stone and limestone are
economically important.
Manganese

Small pockets of manganese ores are present between chert
and “ Schalstein ” of the Paleozoic linoya formation near Mitake-
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san in the southeastern part of the mapped area. The ores
consist of manganese carbonate and oxide mixed with quartz.
Nickel

Some parts of serpentine occurring in the southwestern part
of the area were once mined for nickel ores. Nickel is, how-
ever, not concentrated, but is dispersed throughout the rocks in
very low grade far less than 1 %.
Talc

Talcose parts of serpentine and soft, pure parts of talc
schist occurring in the Atago zone of the crystalline schists are
mined on small scales at two places in the northeastern corner
of the area.
Porcelain Stone

A part of the andesite dyke of the Shidara volcanics ex-
posed at the western corner of the area has been heavily bleached
by deuteric action and additionally by weathering, and is used
as porcelain stone. The primary minerals of the rock have been
entirely decomposed to minute substances such as calcedonic
quartz, alkali-feldspar, sericite, kaoline and limonite.
Limestone

Limestone of the Paleozoic linoya formation is pure in lime
and is very large in amounts. Some of the limestone bodies
having facilities of transportations are quarried to produce lime
powders.
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