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Fig. 1. Distribution of Quaternary volcanoes around
Kusatsu-Shirane Volcano.
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Table 1. Chemical compositions of representative volcanic rocks.
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Table 2. Chemical compositions of fumarolic gases at Kusatsu-Shirane Volcano.

H0 LSO gas $1 ) (%) R #9 (%)
A i REAEH H T H:0 (%)
SO, H»S CO: R H, N2 Ar He CH;
B R ‘788. 1 94.5 96.6 011 341 645 1.32 0.074 97.7 067 0.031 1.59
'79.7.24 94.1 96.4 0.08 354 632 1.3 0.079 975 0.74 0.036 1.69
1 TE AL '78.7.28 102.0 98.2 013 19.8 789 -1.23 013 996 0.11 0.035 0.09
'79.7.30 94.1 98.5 007 155 829 154 0.074 99.8 0.115 0.033 0.021
7K £ '78.7.28 94.4 98.8 0.05 128 839 3.2 256 967 071 0012  ir
'79.7.30 93.3 98.8 tr. 139 843 177 10.5 89.3 0.146 0.027 0.030
% RE '78.7.30 94.6 96.3 090 89.6 9.0 0.46 1.81 959 152 0014 067
'79.8. 4 94.5 99.0 0.23 839 105 0.41 1.59 964 138 0.014 0.64
piich h 78.7.23 94.9 99.6 033 588 388 2.1 1.31 96.2 1.47 0.011 1.04
'79.8. 2 94.8 99.6 015 576 402 2.1 062 96.6 155 0.0097 1.18
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Table 3. Chemical compositions of hot spring gases and the gases erupted from the bottom of the crater lakes at

Kusatsu-Shirane Volcano.
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Table 4. Chemical compositions in hot springs around Kusatsu-Shirane Volcano.

R W.T.C pH Na* K Ca?+ Mg?* ZFe A+ Cl- i~ H,SiOs
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Table 5. Chemical compositions in waters of lakes, ponds and rivers at Kusatsu-Shirane Volcano.
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Geology of Kusatsu-Shirane Volcano

Kusatsu-Shirane Volcano is an active volcano, which
has erupted several times in history. It is located in
the Jo-Shin-Etsu Kogen National Park, a scenic moun-
tain region well known because of Kusatsu and Manza
spas. The volcano is in the westernmost part of Gumma
Prefecture in central Japan, where many Quaternary
volcanoes cluster. The basement of this volcano consists
mainly of Tertiary andesites, the thickness of which
exceeds 1,000m. Exposed basement rocks are highest
(about 2,000m) on the north slope and lower on the
south and east slopes (less than 1,100m), which indicates
that the volcano developed on a southeastery inclined
surface of the basement. Thus, most lava flows and
pyroclastic flows flowed east and south from the vents,
resulting in vents being situated at the northwestern
end of the volcano.

The volcano consists of three pyroclastic cones
(0.33km’) located at the northwestern end, lava flows
of various stages (7km’) which flowed down to the east
and south, and large amounts of pyroclastic flow depos-
its (10km®) spreading in gentle slopes eastward and
southward. Activity started in the early Pleistocene age
and a small stratovolcano (Matsuozawa Lavas) was for-
med. After a long time of quiescence, Horaguchi Lava
extruded and was followed by a large amount of pyro-
clastic flow (Oshi Pyroclastic Flow) 06 — 0.7 Ma ago.

The activity of lavas extruded after the eruption of
the Oshi Pyroclastic Flow is divided into three stages;
older, middle and younger lavas. Erosional interval
appears to exist between each of them. After the activity
of middle lavas, a small-scale pyroclastic flow, the
Yazawahara Pyroclastic Flow, erupted.

About 11,000 y.B.P. a large amount of pumice
erupted from Asama Volcano, 25km south of Kusatsu-
Shirane and deposited the Tsumagoi Pumice Fall to the
north of the source vent. This pumice is 50 to 100cm
thick around the town of Kusatsu (Fig. 2). Some younger
lavas of Kusatsu-Shirane Volcano lie on this air-fall
pumice deposit, therefore, the acitivity of the younger
lava flows and pyroclastic cones at the top of this
volcano are thought to have occurred about 10,000
years ago.

All the historically recorded eruption of this vol-
cano are steam explosions which occurred in and a-
round the Shirane Pyroclastic Cone and Yumi-ike Cra-
ter. The oldest eruption recorded is that of 1805, which
was followed by 77 years of quiescence. The eruption
of 1882 acidized the water of Yu-gama and Mizu-gama
crater lakes, and vegitation in and around the Shirane
Cone withered. After the eruption of 1882, steam ex-
plosions occurred frequently and two people were killed
in the 1932 explosion. The latest explosion ocourred in
Yu-gama in 1982.

Rocks of Kusatsu-Shirane Volcano are pyroxene
andesite and dacite with SiO, content from 54 to 64
weight percent. All rocks are porphyritic carrying
phenocrysts of plagioclase, augite, hypersthene, mag-
netite and some of them have quartz and/or olivine
phenocrysts. Kagusa Lava, one of the younger lavas,
only has a small amount of biotite phenocryst, which
is always surrounded by a corona of plagioclase, hyper-
sthene, augite and magnetite. Andesites have a fine-
grained groundmass of plagioclase, clino- and ortho-
pyroxenes and magnetite with interstitial brown glass,
but dacites are glassy and are made up of colorless
glass with a little amount of acicular feldspar and pyro-
xene. Chemical analyses of some representative rocks
are shown in Table 1.

Geochemistry of Kusatsu-Shirane Volcano

There are many fumaroles around Kusatsu-Shirane
Volcano. The temperatures of them are between 92 and
104°C, and the gas except H,O are largely composed
of H,S and CO,. Many hot springs including those of
famous Kusatsu and Manza spas exist in this area.
Most of them, especially those on the eastern foot of
this volcano, are strongly acidic and have high SO,”
contents.

Many small lakes or ponds have been formed in
craters or other depressions around the volcanoes. Yu-
gama (hot-water kettle) at the summit of Shirane Pyro-
clastic Cone is discharging melted sulfur from the lake
bottom, hence, the lake water is strongly acidic and
concentration of constituent ions are extremely high
(Ist line of Table 5).

Before the steam explosion of 1976 increase of
SO, or H,S content in the fumarolic gas or atmosphere
around there and the ratio of ferrous iron to the ferric
in the lake water of Mizu-gama was observed.

Many rivers in this district are highly acidic by
acid waters from hot springs and drains from sulfur
mines. Rivers of strongest acidity have been artificial-
ly neutralized since 1964 with milk of lime in order
to prevent the poisoning and corrosive action of acid
water in the downstream.

Emanated H,S gas collected in low topography may
cause a fatal poisoning accident. Automatic alarm sys-
tems to give an alarm when the concentrations of H’S
gas in atmosphere exceeds an designated value have
been working since 1977.
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