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Koshimizu thermal spring formed
in the 1986 eruption of Izu Oshima Volcano
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Abstract

Periodic temperature and geochemical observations were carrid out on the Ghyben-Herzberg's lens type
and perched water type groundwater at 52sites in Izu Oshima Volcano since Nobember immediately before the
1986 eruption. Enormously rising of groundwater temperature and chemical concentrations was observed at
five wells, which are in about 1km of the Koshimizu well in northern part of Motomachi area, northwestern part
of the island. The rising of water temperature and dissolved chloride concentration was observed since about
half a year after the 1986 eruption,whereas the rising of dissolved carbonate and carbon dioxide concentrations
was since just after the eruption.

The results lend us to conclude the followings;

(1)Volcanic gases, which have temperature variations, were spread in 1986 eruption of Izu Oshima Volcano.
The rising of dissolved carbonate and carbon dioxide concentrations is caused by the intrusion of carbon dioxide
gases to the surface of groundwater layer, where relatively low temperature volcanic gases about 40T spread.
(2)The rising of water temperature and dissolved chloride concentrations is caused by the development of the
thermohaline convection in the Ghyben-herzberg's lens type groundwater layer, where relatively high temperature
volcanic gases about 60C intruded.
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Fig.3 Monthly changes of subsurface water temperature at Koshimizu, Dai-ichi
Jounior High School, Otsu, Yaegawa, Sekitanko and Okinone observation
wells.
Legends are shown in Fig.2. Temperature change at Yaegawa obserbation
well is shown by the right-side Y axis.
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Koshimizu Otsu
1400 T 1800 Yaegawa Fig.5 Monthly changes of chloride ion
= 9 r 2000 concentration at Koshimizu, Otsu and
1200 + + 1600 Yaegawa observation wells.
& 2 - 1800 Legends are shown in Fig.4. Change of
1000+ o + 1400 chloride ion concentration at Otsu
- [oJo F 1600 observation well is shown by the right-side
800 + o ® - 1200 Y axis labeled "Otsu", and change at
L & ®o o - 1400 Yaegawa observation well is also shown by
600 + & 8 Bg - 1000 the right-side Y axis labeled "Yaegawa".
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Fig.6 The relation between
4 chloride ion concentrations and
oxygen isotopic ratios of waters
obtained from observation wells
penetrating fresh water bodies of
PPLL ] the Ghyben-Herzberg's lens.

8, .- Q: Koshimizu, @: Dai-ichi
Jounior High School, ®: Otsu,
4 ®: Hotel Kurumi-ya,

@®: Oshima High School
(northern part of Motomachi
area) [@: Ienoue No. 1, [E: Ienoue
J No.2, [O: Yaegawa, @:
Kandachi (central and southern
part of Motomachi area)
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A\: Okinone (Habuminato area),

H: wells and springs derived
from fresh water bodies of the
Ghyben-Herzberg's lens in Izu
Oshima Island (see Takahashi et al. (1991)) Local Meteoric: deduced value of local meteoric water pouring into
fresh water bodies of the Ghyben-Herzberg's lens in [zu Oshima Island.

Seawater: The point shown seawater is on the extention of the broken line, where chloride ion concentration is
18900ppm and oxygen isotopic ratio is O permil. Chemical and isotopic compositions of subsurface waters derived
from the Ghyben-Herzberg's lens are distributed near the mixing line between Local Meteoric and Seawater on the
Cl - ¢ "O diagram(Takahashi et al, 1991). Values for Koshimizu well are connected by real line to show monthly
change.

Nov, Dec: 1986, 5~12: 1987, J~S: 1988
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Fig.8 Monthly changes of bicarbonate ion + free carbon dioxide concentration
at observation wells penetrating fresh water bodies of the Ghyben-Herzberg's
lens.

O: Koshimizu, @: Dai-ichi Jounior High School, ®: Otsu, ®: Hotel
Kurumi-ya,® : Oshima High School (northern part of Motomachi area)
@: Tenoue No.1, [E: lenoue No.2, [J: Yaegawa (central and southern part of
Motomachi area) A\: Sekitanko, A: Okinone (Habuminato area)
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Fig.9 Monthly changes of bicarbonate ion concentration at Koshimizu, Otsu
and Oshima Onsen Hotel #5 observation wells.
O Koshimizu, ®: Otsu, [X: Oshima Onsen Hotel
Monthly change at Oshima Onsen Hotel #5 observation well is shown by
the right-side Y axis labeled "Oshima Onsen Hotel #5". Time scale (X axis)
for this well is shown by +30days.
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