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Abstract

The Kirishima volcanic region, lying on the northern extension of the Ryukyu arc, is

located in Kagoshima Prefecture, south Kyushu, Japan. There are many thermal mani-

festations related to volcanic activity in this area. We define chemical features of

hydrothermal system of the Iwodani region and the vicinity of the Hayashida region in

the Kirishima volcanic area on the basis of Giggenbach’s chemical geothermometry,

mineral equilibrium calculation, etc. The water samples for chemical analysis were

collected from some hot spring in the vicinity of the Hayashida region and mud pool in

the Iwodani fumarolic area. Almost all the collected water samples were acid-SO. type

water, generated by steam heating, and the Giggenbach’s Na-K-Mg and K/Mg-K/Ca

diagram indicated immaturity of the water. It was considered that water samples were

secondary thermal water formed by mixture of shallow groundwater and the steam,

which separated from two-phase geothermal fluid formed underground. Therefore it is

believed that there is hardly any mixture of the thermal water in the Iwodani region that

derives from deep underground, but it is believed that there is a little mixture of the

thermal water in the vicinity of the Hayashida region that derives from deep under-

ground. The reservoir temperature of the fluid was roughly estimated to be about /-�
11� (the Iwodani region), 2-�31� (the vicinity of the Hayashida region) by K/Mg

geothermometry. These acid-SO. type waters lie on the Giggenbach’s rock-dissolution

line. The result showed that thermal water has been formed by water-rock interaction.
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Water-Rock interaction
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Table + Chemical data of thermal waters collected from the Iwodani area and around the Hayashida

area, and of condensate collected from the Iwodani area of the Kirishima volcanic region. The data of

thermal water were cited from Fujita et al. (,***).
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Fig. + Relationships between ClT and SO.
,T concentrations

of thermal waters and condensate collected from the

Iwodani region and the vicinity of the Hayashida region of

the Kirishima volcanic area. Maruo data were cited from

Fujita and Sakamoto (,**+).
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Fig. , Na-K-Mg diagram (after Giggenbach, +322) of thermal waters from the Iwodani region and

the vicinity of the Hayashida region. Full equilibrium line is derived from chemical equilibria

between thermal water and the assemblage of minerals ; albite, K-feldspar, K-mica, chlorite,

silica. Maruo data were cited from Fujita and Sakamoto (,**+).
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Fig. - K/Mg-K/Ca diagram (after Giggenbach, +322) of thermal waters from Iwodani region and the

vicinity of the Hayashida region. Full equilibrium line is derived from chemical equilibria

between thermal water and the assemblages of minerals ; K-feldspar, chlorite, K-mica, calcite,

silica. The rock dissolution line refers to solutions of +*, +**, +,***g of an average crustal rock
in + kg of water (after Giggenbach, +322). Maruo data were cited from Fujita and Sakamoto

(,**+).

Fig. . Relationships between temperatures and SiO, concentrations of thermal waters and

condensate water collected from the Iwodani region and the vicinity of the Hayashida region.
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Fig. / A schematic presentation of a genetic model of thermal water in the Iwodani region and the

vicinity of the Hayashida region of the Kirishima volcanic area (modified from Fujita et al., ,***).
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