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(Abstract)

GEOLOGY

The area of this sheet map can be divided from topographical
and geological points of view into two parts which are made up
of Pleistocene volcanic rocks and their bed rocks, respectively.
The part of Pleistocene volcanic rocks builds up a high mountain
range which forms a watershed running nearly from south to north
along the boundary between Nagano and Gumma Prefectures.

Miocene

The bed rocks of Miocene age consist of sedimentary rocks,
volcanic rocks and acidic plutonic rocks. The sedimentary rocks
and the volcanic rocks are of nearly same time, but the plutonic
rocks are of slightly later time. The sedimentary rocks (tuff-
breccia excluded) are exposed scatteringly in many small areas.
They are conformably interbedded with andesites and basalt of
the same geological age. In some other places they occur as
xenolithic forms or roofpendants which are penetrated by hypa-



byssal or plutonic rocks of Miocene age. The sediments are so
much metamorphosed and disturbed in many places that fossils
are hardly found out. The sedimentary rocks at Toyosaka-mura,
near the southwest corner of the area, and those at Garyi-san,
south of Suzaka City, consist of black shale containing some fos-
sils. The rocks exposed in other places, however, are the alter-
nations of black shale and fine-grained sandstone, intercalated, in
some places, with greenish tuff.

The volcanic rocks occur as both of intrusive bodies and lava
flows.

They are classified into the Hoshina basalts, the Suzaka ande-
site: and the Toyosaka andesites.

The Hoshina basalts include basalt, tuff-breccia, diabase and
gabbro or diorite, of which mutual boundaries are indistinct practic-
ally. Basalt occurs as lava flows. It looks dark green and slightly
porphyritic, and shows ophitic or intergranular texture, consisting
of plagioclase, secondary amphibole (uralite), iron minerals and
rarely augite. Tuff-breccia (agglomerate included) is accompanied
with pillow lava. Diabase occurs mostly as intrusive bodies, and
shows micro-gabbroic appearance. The chief mineral components
are the same as those of the basalt. Gabbro or diorite is probably
gradually changed from diabase. In usually contains plagioclase,
secondary amphibole, a little quartz, relicts of monoclinic pyroxene
and iron minerals.

The Suzaka andesites include amphibole or pyroxene porphy-
rite, amphibole or pyroxene andesite and tuff-breccia. Porphyrite
occurs as intrusive bodies, while andesite and tuff-breccia indicate
effusive features. These rocks have partly suffered propylitization.
They consist essentially of plagioclase, amphiboles or pyroxenes,
iron minerals and, rarely, rounded quartz. Amphiboles are pri-
mary or secondary hornblende, and pyroxenes are augite and
rarely hypersthene. Tuff-breccia includes lapilli-tuff and tuff,
beside tuff-breccia.



The Toyosaka andesites, similar to the Suzaka andesites, have
three facies, that is, intrusive porphyrite, effusive andesite and
tuff-breccia. They consist of plagioclase, augite, altered hypers-
thene, a little quartz and, occasionally, secondary amphibole.

The acidic plutonic rocks belong to the so-called "plutonic
rocks of the Misaka type”. Most of the rocks are medium-grained
hornblende-quartz diorite, though the rocks exposed in the southern
part of the area are finer grained. This quartz diorite gradually
turnes porphyritic, aplitic or pegmatitic at the border where it
contacts with pre-existing rocks.

Many kinds of secondary alterations, such as impregnation of
pyrite, kaolinization, silicification, uralitization, chloritization,
epidotization and saussuritization are widespread.

The parts where the rocks have been bleached white by intense
kaolinization are indicated in the geological map.

Neogene-Pleistocene

Among the volcanic rocks in the area, lavas which show hea-
vily dissected volcanic topography, or indistinct their origin, are
classified into Neogene-Pleistocene volcanic rocks. They are
Fud6do lava (hypersthene-augite andesite), Hokiya lava (hypers-
thene-augite andesite), Takai lava (quartz-bearing hypersthene-
augite andesite) and Oinokura lava (quartz-bearing hypersthene-
augite andesite).

Pleistocene Volcanic Rocks

Matsushiro-kimyo, Omeshi, Azumaya and Kusatsu-shirane vol-
canoes are Pleistocene in age.

The main body of Matsushiro-kimyo volcano is situated in
the west adjoining to this area and its lava found in this area is
hypersthene-augite andesite.

Omeshi volcano, Azumaya volcano and Kusatsu-shirane vol-
cano occurred successively in this order. The developments of
these volcanoes are extensive on the side of Gumma Prefecture,
while they are not remarkable on the side of Nagano Prefecture,



according to the higher relief of the base rocks.

Omeshi volcano, though it is considerably dissected at present,
is a conical shaped strato-volcano with a small central cone, Ko-
maru-yama, within a caldera on the summit. Explosion craters
are conspicuous at the neighbourhood of Komaru-yama. All
somma lavas are hypersthene-augite andesite. It shows distinct
porphyritic texture and often carries corroded quartzs, and olivines
which are surrounded with reaction rim composed of rhombic
pyroxene and magnetite. The central cone lava is hypersthene-
augite andesite containing corroded quartzs and opacitized biotites.
In these lavas, the shapes of the phenocrysts of plagioclase,
hypersthene and augite are often fragmental and often strained.
The texture of groundmass is pilotaxitic or hyalopilitic.

The original form of Azumaya volcano showing a caldera and
explosion craters is comparatively well preserved. This is a coni-
cal shaped strato-volcano having a central cone, lIkenodaira, within
the caldera. Near the summit, two dykes are exposed. The sur-
face of the base rocks which are exposed only on the side of
Nagano Prefecture were undulated at the time of the formation
of this volcano. Small bodies of the volcanic rocks observed at
the lower reaches of the Yonago river are parts of the lava of
this volcano, which flowed down along the valley and was left
from dissection. Somma lava is composed of various lavas as
shown in the geological sheet map. Among them, Urakura lava
flowed out after the formation of caldera and directly covered
Yonago lava within the caldera.

Though rocks of this volcano are not similar to each other in
appearance, central cone lava and dykes, not to mention somma
lavas, are hypersthene-augite andesite often carring corroded
quartzs and olivines which are surrounded with reaction rim com-
posed of rhombic pyroxene and magnetite. Strained phenocrysts
of plagioclase or pyroxene, and parallel-growth of hypersthene

and augite are often found. The texture of groundmass is pilo-



taxitic or hyalopilitic. Chrystobalite is present in groundmass or
druses. Groundmass pyroxenes are both of rhombic and mono-
clinic pyroxenes in all rocks with a exception of Koike-yama lava,
of which groundmass pyroxene is monoclinic pyroxene only.

Kusatsu-shirane volcano, of which main body is situated in
the east neighbouring sheet map area, is famous for recent vol-
canic activities. Thick tuff-breccia, intercalated with many lava
flows of 3-5 m in their individual thickness, is the layer in the
begining of this volcano.

Quaternary Sediments

Sugadaira lake deposits are the alternations of clay (yellow
or chocolate in colour), sand, gravel, tuff, diatomaceous earth, and
peat.

Kaminokai clay beds are composed of a thick bed of clay ac-
companied with sand and gravel layers in the lower horizon.

Loam is reddish brown and is a weathering product of vol-
canic ash.

Fan deposits are divided into two parts, lower and upper,
from topographical point of view.

Swampy deposits are found in Sugadaira basin and the eas-
tern foot of Mt. Azumaya. Alluvium is developed along rivers.

ECONOMIC GEOLOGY

Sulphur

The ore deposits of Ogushi mine, one of the largest sulphur
mines in Japan, are impregnation replacement deposits. The
ore bodies are embraced mainly in pyroclastics alternated with
lava flows of the Takai lava, and are localized chiefly at the
outside and partly within the caldera wall of the Omeshi volcano.

Yonago sulphur mine located in Azumaya caldera was worked
in large scale previously. Its ore deposits are impregnation repla-
cement deposits embraced in the Yonago lava.

The sulphur deposits of Hokushin mine situated in an explo-



sion crater near the outer wall of the caldera of Azumaya volcano
are impregnation ore deposits of small scale.

Iron

A bog iron bed is worked at Takai mine in small scale.

Copper

The ore deposit of Suzaka mine is a vein with a few branches
embraced in diabase or basalt and is composed of chalcopyrite,
pyrite, zinchlende, galena, quartz, and epidote.

Refractory Materials

The ore deposit of Yonago pyrophyllite mine is embraced in
propylite near the contact with sedimentary rock, and is mostly
of dyke form and partly massive form. The ore body, when it
is idealized, shows the following zonal arrangement of ores, from
the center outwards diaspore ore - red pyrophyllite ore - blue
pyrophyllite ore - mother rock. Diaspore ore and red pyrophyllite
ore are worked now. There is a halloysite ore deposit, which
has not been worked since 1945, at the eastern foot of Azumaya
volcano.

Mineral Spring

In this sheetmap area, there are Goshiki hot spring and
Hichimi hot spring, both being hydrogen sulphide type. Several
other cold springs are also used for mineral bath in this area.
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