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(Abstract)

GENERAL REMARKS

The greater part of the mapped area is occupied by the
various kinds of igneous rocks, although the Paleozoic formation
and the Quaternary deposits are locally developed. The igneous
rocks can be divided into the older and younger groups.

The older group consists of plutonic and hypabyssal rocks.
The plutonic rocks are granites, granodiorites, associated with
monzonitic granodiorites, diorites, gabbros and peridotites, which
are intruded into the Paleozoic formation.

The younger group consists of rhyolitic and andesitic lavas

and their pyroclastics, which rest on the eroded surface of the



older group. The age of this volcanism seems to range from

Neogene to Recent.

GEOLOGY

Paleozoic

The Chichibu Paleozoic formation, which is the oldest in
the mapped area, is only poorly developed near Matsuki in
Ashio-machi, although in the southern neighbouring area this
formation is extensively developed and is named as the Ashio
formation in the Ashio sheet map.

The Paleozoic formation in this area chiefly comprises thick
layers of clayslate interbedded with sandstone, chert and cherty
slate. The strata have the general trend of NE-SW, and the
dip to the southwest, but it is rather strongly disturbed by
fissuring, fracturing and faulting.

Diorite~Gabbro

They occur at the northwestern corner of the area mapped
as an intrusive body elongated nearly in the north-south direction.
They are intruded by quartz porphyry and covered by rhyolitic
lavas. This intrusive body is composed chiefly of hornblende
gabbro and partly of diorite. They are dark greenish in color,
medium-grained, and consist chiefly of bytownite, diopside and
hornblende. Locally, they show distinct gneissose structures.
Peridotite

Peridotite occurs as many small lenticular intrusives in the
diorite~gabbro. It is black-lustered, compact, fine-grained rock,
and consists of olivine and a small amount of tremolite, talc,
spinel and clino-pyroxene. Olivine is commonly altered to

serpentine.



Granitic Rocks

The rocks can be divided, according to the rock features,
into the following three groups, although their mutual relations
are remained obscure.

(1) Granodiorite, developed near Matsuki in Ashio-machi, is
intruded into the Chichibu Paleozoic formation, which is contact-
metamorphosed to biotite-cordierite hornfels. It is commonly
fine- to medium-grained, and consists chiefly of plagioclase,
potash feldspar, quartz, biotite and hornblende. In some parts
it gradually changes to dioritic rocks. Near the contact to the
Paleozoic formation, dark-colored, fine-grained monzonitic grano-
diorite can be observed in a place. This rock consists chiefly
of potash feldspar, plagioclase, diopside, hypersthene and a
small amount of quartz.

(2) Granite developed around Lake Chizenji is pink-colored,
coarse-grained rock, consisting chiefly of plagioclase, potash
feldspar, quartz and biotite. It is abundantly accompanied with
the aplitic rocks.

(3) Granite developed near the Hirataki river is extensively
covered by rhyolitic and andesitic lavas. It is leucocratic,
medium-grained rock, consisting chiefly of potash feldspar,
plagioclase, quartz and biotite. Biotite is generally altered to
chlorite. In the marginal part of this granite, fine-grained
quartz diorite consisting of plagioclase, hornblende, biotite and
quartz, is recognized. Such basic facies seem to have been
formed by the contamination accompanied with granite empla-
cement.

Quartz porphyry~granite porphyry

These hypabyssal rocks are exposed as three separated bodies,
each of which is composed of various kinds of rocks such as
quartz porphyry, granite porphyry and rhyolite.

(1) The hypabyssal body south of Lake Chiizenji is com-
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posed of quartz porphyry, granite porphyry and partly rhyolitic
rocks. The first two show either gradual changes or intrusive
relations to one another. Quartz porphyry is compact, porphy-
ritic, and composed chiefly of plagioclase, quartz, potash feldspar
and biotite, with pale bluish-green felsitic groundmass. Granite
porphyry, widely developed near Kinzanchaya, is greyish-white
in color, porphyritic, and composed chiefly of potash feldspar,
quartz, biotite and hornblende. Rhyolitic rocks, developed near
Asegata-tdoge, are greyish-black to greyish-white in color, por-
phyritic, and consist of plagioclase, quartz, biotite and abundant
glass. They seem to correspond to the effusive facies of the
intrusion of these hypabyssal rocks.

(2) Near Matsuki, quartz porphyry which consists of
plagioclase, potash feldspar, quartz, biotite and a little horn-
blende crops out.

(3) Quartz porphyry developed in Katashina-mura consists
of plagioclase, potash feldspar, quartz and biotite.

Locally this quartz porphyry gradually changes to granite
porphyry.

Quartz porphyrite

It forms a small body intruding granodiorite on the north
of Senjiga-hara. It can be recognized, also, in quartz porphyry
widely developed around Lake Chtuzenji. It is dark bluish-green
in color, compact, fine-grained and consists of plagioclase,
hornblende, biotite and a small amount of quartz.

Rhyolitic Rocks

The various kinds of rhyolitic rocks are widely distributed,
overlying quartz porphyries and granitic rocks. The age of the
eruption of these rocks seems to be Neogene.

Rhyolite (R;) in the southwestern corner of the area mapped

is composed of abundant greyish-white felsitic groundmass and



poor phenocrysts. The xenoliths of granite and clayslate are
abundantly contained in it. There is also the other kind of
rhyolite (R,) characterized by the distinct flow structure in the
northwestern part of the area mapped.

Rhyolite (Rg) developed in the wide area from Maeshirane-
yama to Yuzenga-dake is pale brown to greyish-white in color,
porphyritic, consisting chiefly of plagioclase, quartz, alkali felds-
par, biotite and glass. Locally in this lava, rhyolitic tuff and
glassy rhyolite are included. The former is coarse-grained,
loose, greyish-white to pale green in color. The latter consists
of plagioclase, quartz, biotite, hornblende and a large amount
of dark-colored glass. It gradually changes to rhyolite (Rg).

Rhyolitic rocks in other parts of the area are always biotite
rhyolite. At Ashio mine, copper ore-deposits were formed in
such rocks.

Andesitic Rocks

Volcanic activities caused by andesitic magma are assumed
to have been taken place in the Quaternary period. The andes-
itic rocks may be divided into the older and younger groups.

The older group constructs numerous volcanoes such as
Suzuga-dake, Shirdo-dake, Mitsuga-mine, Kesamaru-yama, Ko-
shin-yama and Sukai-yama. Such volcanoes are so strongly
eroded and dissected that their original forms and structures are
hardly recognizable. This group comprises chiefly pyroxene
andesite, olivine-hypersthene andesite and andesitic agglomerate,
the last being confined only to Kdoshin-yama volcano. The
volcanoes such as Suzuga-dake, Shiro-dake and Mitsuga-mine
are chiefly composed of quartz-bearing pyroxene andesite.

The younger group constructs the volcanoes such as Shirane-
yama, Tard-yama, Sanndbdoshi-yama, Mitsu-dake and Nantai-

zan. Commonly these volcanoes are of Tholoide type except
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Nantai-zan volcano of Konide type. The volcanoes of Tholoide

are chiefly composed of homogeneous pyroxone dacite and
olivine-pyroxene dacite. The latter occurring in the vicinity
of Keizuka-yama and Kaneda-toge bears hornblende crystals.

Nantai-zan is the latest volcano in this area and is composed
of the various kinds of lava. Kegon lava is olivine-pyroxene
andesite, showing magnificent columnar joints near the Kegon
waterfall. Onagi welded tuff consists of glassy welded tuff
with abundant dark-colored glass. Granitic and dioritic rocks
are often captured in it. Osawa pumice flow consists of
pumiceous hornblende-pyroxene dacite, which is greyish to
reddish-brown in color, loose and coarse-grained. Yudono-sawa
pumiceous flow consists generally of hornblende-pyroxene dacite
which is greyish-white in color, loose coarse-grained and
porous. Pumices, developed on and around Nantai-zan, are
ejected from Nantai-zan volcano. They are pale brown to
greyish-white in color, and consist chiefly of plagioclase,
hypersthene, augite and abundant glass.

Dyke Rocks

The rocks are classified into three groups, namely glassy
rock, porphyrites and andesitic rocks.

Glassy dyke is intruded in granodiorite near Matsuki in
Ashio-machi. It is greyish-black to dark bluish-green in color,
glassy-lustered and has been named pigeonite-bearing garnet-
orthoferrosilite-fayalite dacite by H. Kuno.

Porphyrite dykes are intruded mostly into rhyolitic rocks.
They are bluish-green in color, compact and consist of plagio-
clace, hornblende, augite, etc.

Pyroxene dacite dykes are intruded into rhyolitic rocks near
Konsei-tdge and Suge-numa. They are compact and fine-grained
rocks, consisting chiefly of plagioclase, hypersthene and augite.

Propylite dykes are intruded in both of the Paleozoic forma-



tion and the granodiorite near Nitamoto-zawa and Matsuki in
Ashio-machi. They are greenish-colored rocks and highly
altered to the aggregate of albite, chlorite and carbonate.
Diluvium

Terrace deposits are widely developed in the east of the
Katashina river in the western corner of the area. They consist
of gravel, sand and clay.
Alluvium

The Alluvium comprises detritus deposits, swampy deposits,
talus deposits and flood plain deposits. Senjogahara is occupied
by the swampy deposits which consist of sand, pumice and
clay. Talus deposits has been formed by the landslip and they
are composed of abundant volcanic gravels besides mud and

sand.

ECONOMIC GEOLOGY

Mineral deposits

A few ore-deposits of copper, lead and zine of small scale
have been found in quartz porphyries and rhyolites in the
mapped area. Only Oku-nikkd mine was worked at the time of
this survey. The veins of this mine contain chalcopyrite, pyrite
and pyrrhotite, but they are of small scale.
Hot Springs

Famous hot springs are found in the district belonging to
the volcanic areas. They are common salt springs and hy-
drogene sulphide springs, in general, which gush out along the
cracks of rhyolites. Yumoto hot spring in Oku-Nikkd is the

most famous in the area mapped.
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