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(Abstract)

GEOLOGY

Rocks, volcanic activities and crustal movements known in
the mapped area are explained successively from older to
younger.

Plagio-rhyolites, the oldest rock in the mapped area, are com-
posed of alternations of lava and pyroclastic rock. Phenocrysts
of this lava consist of plagioclase, colored minerals and quartz,
although the former two have been somewhat altered. Colored
minerals rarely found comprise one or two kinds of augite, hyper-
sthene and hornblende. The lava rarely happnes to contain lapi-
Ilies of propylite or fragments of black shale, and here and there



it has been changed to hard and compact rock due to the secon-
dary silicification.

Propylites, which succeeded to the plagio-rhyolites, formed a
thick lava flow intercalated with a few pyroclastick rocks. Pheno-
crysts of this lava are plagioclase, hypersthene and augite, which
have been exceedingly altered to secondary minerals.

Acidic plutonic rocks are intruded into both of the above men-
tioned rocks, and are composed of two small separated masses in
this area. They show remarkable changes of rock facies and give
only slight contact metamorphic effects to country rocks.

The northern mass is mainly composed of quartz porphyrite,
which changes gradually to quartz diorite or, otherwise, is pene-
trated by quartz diorite with distinct boundary. Therefore,
quartz porphyrite is considered to be the forerunner of acidic
magmatic intrusion and to be the marginal facies of the main
body. It is porphyritic in texture with phenocrysts of plagioclase
and hornblende, in groundmass comprised of plagioclase, horn-
blende, uralite, orthoclase, quartz, magnetite, chlorite, epidote, etc.
Quartz diorite, rather porphyritic than equi-granular in texture,
is composed of plagioclase, hornblende, biotite and quartz, accom-
panied with orthoclase, uralite, magnetite, etc.

The southern mass is severely influenced by impregnetion of
pyrite, bleaching, kaolization or chloritization. It mainly consists
of granite porphyry accompanied with quartz porphyry. The
granite porphyry is rather coarse-grained, and composed of com-
paratively large crystals of plagioclase and hornblende, of which
interspaces are filled up with small crystals of plagioclase, horn-
blende, uralite, biotite and orthoclase. Quartz porphyry, con-
sidered to be the marginal facies, contains phenocrysts of plagio-
clase, orthoclase, quartz and hornblende in somewhat altered
groundmass consisting of feldspar, quartz, magnetite, chlorite,
epidote, etc.

The geological age of the acidic plutonic rocks is probally



Neogene, but no sedimentary formations associated with them
are not found in this area, so that it is difficult to decide
distinctly.

Takai lava and Kuresaka lava are the first products of the
gigantic activity of andesitic magma started again. Both are
similar to each other in their lithological characters, and a little
affected by chloritization. Other various lavas of Neogene-Pleisto-
cene, as named in the legend on the map, flowed on them one
after another. These lavas, thickly covered almost over the
mapped area, are so-called pyroxene andesite intercalated with
pyroclastic rocks, though they are not always similar in appea-
rances. They are mostly hypersthene-augite andesite, and rarely
contains also olivine or xenocrystic quartz. For convenience,
dykes are collected in one column in the legend, but their
geological ages may be not always the same.

Afterwards, vigorous crustal movements happened all over
this district, and consequently, strata composed of the above-
described rocks were enforced to be separated into many blocks,
or to be tilted.

Kadokai formation is considered to be the sediments at the time
of the crustal movements. It is 100~ 150m in thickness and
composed of sand and gravel beds, rarely intercalated with clay
or peat.

The age of the above-mentioned all rocks is assumed to be
Neogene-Pleistocene, although there are no reliable prooves.

In Pleistocene, Haruna, Azumaya and Kusatsu-shirane volcanoes
were born one after another. These volcanoes are not so much
dissected, and the volcanic activities of Kusatsu-shirane are con-
tinued even at present. They are composed usually of so-called
pyroxene andesite, but Haruna is partly of hornblende andesite,

In this mapped area, the erupted products of Haruna and
Azumaya volcanoes are found partly, but the one of Kusatsu-
shirane is widely distributed. Shirane tuff-breccia, the first product



of the volcano, is found in a narrow area along the west border
line of the map. Afterwards, Shirane pumice-flow flowed out and
covered an extensive area, and a primary caldera which might
have been created by this explosion is not so distinct at present
owing to subsequent volcanic activities. This pumice-flow is 200
~400m in thickness, and is rough and fragile, rarely containing
quartz grains. These two i.e. tuff-breccia and pumice-flow, occupy
the lower-half of this volcano. The upper-half is accumulated with
various lavas as named in the legend. These lavas are commonly
hypersthene-augite andesite rarely containing olivine and xenocrys-
tic quartz. Among them, only Aoba lava is characteristic in
lithological as well as topographical features, because it carries
biotite and is entirely glassy in texture of groundmass, and shows
the topographies of lava-flow.

The lavas of the upper-half can be classified into the older
lavas and the younger lavas. The older lavas formed a horseshoe-
shaped caldera. The position of the crater which flowed out the
older lavas is obscure at present, but seems to have been located
near the present summit of Moto-shirane and partly Shirane in
view of the present distribution of the lavas. After the formation
of caldera, the younger lavas, namely, Moto-shirane lava and
then Sessho lava covered the older lava, and many craters of this
stage remain at the neighbourhood of the summit of Moto-
shirane.

Recent volcanic activities happened near the summit of
Shirane, but they were merely explosion without flowing out of
lava. The oldest historic record of volcanic activity is in 1805.
After that time, nine activities, — in 1897, 1900, 1902, 1905, 1925,
1927, 1932 and 1939, were recorded. These activities took place
within or near Yugama ("Hot-water cauldron™), i.e. the central
one of three explosion craters aligned in north-east direction. But
in 1902, eruption occurred at the northern part of the Yumi-ike
(-pond) in the basin between the peaks of Moto-shirane and Shirane.



At the neighbourhood of the above-mentioned three exprosion
craters, volcanic ejects beds are distributed. Fumaroles are found
at the neighbourhood of the three explosion craters, Sessho-
gawara(-wastland) and Manza hot-spring.

Higher terrace deposits found at the northeastern foot of
Kusatsu-shirane volcano are the river sediments formed after the
creation of the volcano. The Agatsuma-gawa (-river) and the
Su-gawa are considered to have been streamed down southward
to Karuizawa at that time. Agatsuma clay, about 150m in thick-
ness, is the deposit in a lake which was formed probably in rela-
tion with the eruption of Asama volcano. This deposit is composed
of thick clay having gravel particularly near the base. Head ero-
sion of the present lower stream of the Agatsuma-gawa advanced
along the fault in the mountains in the eastern half of the mapped
area untill it traversed the mountains, and consequently the upper
stream of the Agatsuma-gawa, too, has flowed down easterwards
since that time.

Imai gravel is difficult to be distinguished from lower terrace
deposits only by appearances but the former is overlain by Tsu-
makoi pumice-flow. Loam, red brown in color and clayey, is
distributed over the mapped area, although merely a small part
is plotted on the map. Pumice bed is always intercalated in the
loam, and become thicker and coarser in grain as it approaches
nearer to Asama volcano.

Asama volcano is a famous active volcano sending up white
smoke out of the crater on the summit all the time, and often
erupts and scatters volcanic ash. In the mapped area, only a part
of this volcano is shown. Okuwa mud-flow shows peculiar land-
scape dotted by many knobs, lower than 20m in relative height.
Tsumakoi pumice-flow, 100~150m in thickness, evenly covered an
undulated foundation, but has been dissected by erosion. Ozasa
nuees ardentes flowed along the Agatsuma-gawa down to the east
border of Omae village. Kambara mud-flow flowed down in 1783.



Though only the distribution on the table land is plotted on the
map, the mud-flow flowed down also along the Agatsuma-gawa
and its branch streams. By this flow Kambara village were swept
out and 466 persons were killed.

Lower terrace deposit and recent deposits are distributed along
the Agatsuma-gawa.

ECONOMIC GEOLOGY

This area is one of the most important provinces of native
sulphur and limonite resources in Japan. Besides, many hot
springs gush out and are utilized as mineral bath in this area.

Many sulphur ore deposits are known at the surroundings
of Kusatsu-shirane volcano. The Agatsuma, Ishizu and Shirane
mines were under working when the writer surveyed, while the
Byakurei, Yokoteyama, Manza and other mines were closed. All
ore deposits of these mines, except the Manza mine, are of
impregnative replacement type, replacing mainly pyroclastic rocks
and partly lava. Shapes of ore bodies are mainly related with
the attitudes of lava flow, which served mostly as cap rock for
the ore deposition. The ore contains sulphur around 35 percent,
higher towards the center of ore body and lower towards the
border. The ore bodies often contain iron sulphide ore. The type
of alteration of mother rocks is opalization, kaolinization, ble-
aching, etc.

The ore deposit of the Agatsuma mine, embraced in Matsuo-
zawa lava, is composed of lenticular or massive six ore bodies.
This mine produced 21,887 tons of refined sulphur in 1954. The
ore deposit of the Ishizu mine is a swarm of small ore bodies,
which are massive, connected with one another and embraced in
Matsuozawa lava. This mine produced 8,379 tons of refined
sulphur in 1954. The ore deposit of the Shirane mine is composed
of three ore bodies, which are flatly massive and embraced in



Yatoko lava. This mine produced 11,027 tons of refined sulphur
and 12,276 tons of iron sulphide ore (S 43%) in 1954. The ore
deposit of the Byakurei mine is flatly massive and occurred in
Aoba lava. The ore deposit of the Yokoteyama mine is composed
of three massive ore bodies of sulphur and one ore body of iron
sulphide. A sedimentary sulphur deposit in Yugama, found in
an explosion crater on the summit of Kusatsu-shirane volcano,
had been worked by the Manza mine. This is an ore bed, 63 ~
65% sulphur content and 2 ~ 5m in thickness. This mine produ-
ced 19,393 tons of ore in 1952. Sublimate sulphur ore deposits were
once worked near fumaroles, east of Manza hot spring and at
the neighbourhood of Sessho-gawara. All other sublimate ore
deposits are small in scale.

The Gamma mine has one of the largest limonite ore beds in
Japan. Base rock of the deposit is pumiceflow overlying andesite.
The ore body is developed in the form of filling up an valley
and occupies an area of 2,200m in length and 10 ~ 150m in
width. It is often more than 15m in thickness in the central
part. The ore body consists of alternated layers of limonite and
jarosite. Jarosite is extremely abundant in the upper part of the
valley and decreases its thickness rather suddenly in the middle
part. In the lower part, limonite becomes predominant. The
ore was deposited from an acidic mineral spring rich in iron
sulphide, which gushed out in relation with volcanic activities.
This mine produced 90,092 tons (Fe 49%) and 44,600 tons (Fe
41%) of ore in 1954. Another limonite ore bed is found at
Hikinuma, Kuni-mura(-village), but is small in scale.

Building stone is obtained from Shirane pumice-flow near
Tateishi, Naganohara-machi (-town).

The Kusatsu hot spring, well known for more than 1,000 years,
is one of the most famous hot spring resorts in Japan, having
nearly 80 hotels. This is sulphurated acid alum-vitriol spring of
70 ~ 80 °C . The Manza hot spring comprises arsenic acid alum



spring, sulphurated acid spring and arsence alum spring of 65C.
The Kawarayu hot spring is sulphurated sulphate spring of 76°C
The Hanashiki and Shiriyaki hot spring are common salt spring
of 50~60°C. The Yunotaira hot spring is sulphated bitter spring
of 54°C . Besides, there are two mineral springs in this area.
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