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Volcano Chemistry — Prediction of Eruption
—The summary of my fifty-four year studies of
Volcanoes Asama and Mihara—
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Fig. 3 Crater of Mt. Asama. The numbers 1, 2, 3, 4, 5
and 6 indicate the positions where variations of
gases were observed
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Fig. 4 Variation of the amount of sulphur absorbed by potassium
hydroxide solution per day at the edge of the crater of
Mt. Asama
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Fig. 7 Variation of the amounts of carbon dioxide
and sulphur compounds emitted at
Jigokudani of Mt. Asama
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A : The vent created in January 1954

% B : The vent created in January 1956
C : The vent created in October 1957
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Fig.10 Variation of the amounts of fluorine, chlorine and sulphur
absorbed by potassium hydroxide solution per day at the 1st
position
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Fig. 15 Change of temperature of the crater bottom of Mihara-yama,
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Temp. AR | Cl SO, | HCO; | HBO,
©) | PH | (mg/) | (mg/) | (me/) | (me/) | (me/D)
NEKIEF 1989.3 .31 | 63.7 | 6.12 3,530 | 1,770 | 91.6 | 220 20.6
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Si0, Na K Ca Mg Li
(mg/1) | (mg/D | (mg/D | (mg/D | (mg/D) | (mg/D
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Abstract

The author has studied variations of chemical compositions of gases and spring waters at the
top of Volcanoes Asama and Mihara and their neighbouring areas for 54 years. Asfor Mihara,
an automatic gas recording instrument was placed in a small cottage at the top of the mountain
and the amount of gas emitted from the active vent was recorded for seventeen years. The main
results are as follows:

1) The author placed four open glass vessels containing potassium hydroxide solution at the edge
of the active vent of the Asama Volcano and made analyses of the gases absorbed for every
one week or ten days. It was found that the amounts of sulphur compounds and chloride,
and the S/Cl ratio began to increase distinctly three months before the great eruption which
occurred on November 10, 1958.

2) The author also placed four open glass vessels containing alkaline solution at the edge of the
active vents of the Mihara Volcano in May, 1957 and made analyses of the gases absorbed
as in the case of Asama, and found that the contents of chloride, fluoride and sulphur compounds
in the gases absorbed began to increase distinctly about ten days before the eruptions in August
and October, 1957.

Therefore, it is possible to predict the time of an approaching eruption with some degree of
accuracy .

3) On the other hand, the air containing volcanic gas at the edge of the active vent of Mt. Mihara
was sucked to the automatic gas recording instrument which was placed in the cottage 244
m distance from the active vent. In the case of the 1974’s eruption of the Mihara Volcano,

the sulphur dioxide content had reached the maximum amount 8.9 ppm on January 9, 1974,
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and after that it was in a gradually decreasing state, while Mt. Mihara has had underground
rumblings every day, and moreover, white sublimates have been deposited on the surface at
the edge of the active vent. In such a state, an eruption occurred on the mountain on February
28, 1974.

While, in the case of the 1986’s eruption of Mt. Mihara, which occurred after the mountain
had been dormant for twelve years, the amount of gas from the active vent had been very small
since the outcrop of magma disappeared on June 10, 1974, and also, the bottom temperature
of the active vent had been very low. There were six fumaroles lower than 80°C in temperature
around the active vent and three fumaroles on the bottom, 150 m down the active vent.

In such a state, new fumaroles were created at 20 and 30 m down the wall of the active vent
and were found by the author on November 12, 1986. The new fumaroles had grown up rapidly
and increased their intensity day by day. At last, on November 15, 1986 a great eruption started
from the new fumaroles. Unfortunately, the gases from the new fumaroles were almost
undetected by the gas instrument, because the new fumaroles appeared at a shallow place,
20 and 30 m deep on the wall of the active vent, and moreover, opposite the place where the
gas pipe line was set, so it is presumed that it was difficult for the gas from the new fumaroles
to reach the entrance of the gas pipe line by crossing the distance of 300 m of the active vent.
As for the volcanic gases in relation to the volcanic earthquakes at Volcano Mihara, the SO,
content in the air at the edge of the active vent of Mt. Mihara which was observed every day
by using an automatic gas recording instrument during the period of June 25, 1969 to November
14, 1986 was compared with the number of the volcanic earthquakes which were observed at
the Ohshima Meteorological Station during the same period.

In this case, the data of gas and earthquakes was too abundant to be compared. Therefore,
for convenience, the largest content of SO, observed in a month was compared with the number
of earthquakes which were recorded at the C point of the Oshima Meteorological Station in
the same month.

The results are shown in Fig. 17. During the period of June 25, 1969 to June 10, 1974 when
the SO, content was distinctly large and the magma sometimes appeared at the bottom of
the active vent, the number of volcanic earthquakes recorded was small.

While, during the period of June 10, 1974 to November 14, 1986 when the content of SO, was
very low and showed 0.4 to 0.02 ppm SO, and the bottom temperature of the active vent was
also very low, and in such a state, earthquakes occurred repeatedly.

The well waters of Koshimizu, The First Middle School, Ohtsu, Kurumiya Hotel, Ohshima
High School and Taijin Hotel which are located almost on the extension line of the vents of
the fissure eruption which occurred on the slopes of Mt. Mihara on November 22, 1986 began
to rise in temperature almost simultaneously in September, 1987.

The well water of Koshimizu showed 65.3 C as the highest temperature on July 12, 1989.
Recently, all these well waters are in a slightly descending state in temperature. Chemically,
these thermal waters are rich in salts. They are quite different from the thermal water of Onsen
Hotel which is poor in salts.

The above mentioned temperature rise of the well waters in Motomachi are presumed to be
a residual activity of the fissure eruption of 1986.





