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Abstract

Doroyu hot spring area and Kawarage-jigoku geothermal area are located at a dis-

tance of about +km to each other, and also both are adjacent to the Uenotai geothermal

power plant. In order to inspect interference of the geothermal power plant operation to

these natural geothermal activities, geochemical character and origin of geothermal

water in these two areas are examined on the basis of hydrogen and oxygen isotopic

ratios as well as chemical composition of hot spring water and fumarolic steam, which

have been observed since +32/, intermittently. In the Kawarage area, strong acid Cl-SO.

type hot springs show a relationship of hydrogen and oxygen isotopic ratios (dD vs. d+2O)

that is characteristic of mixing of island arc volcanic steam and local meteoric water.

Also dD and d+2O of fumarolic steam show a relationship of steam boiling away from the

strong acid Cl-SO. type hot spring water at about +/*5, in the underground. These

characteristic features have been constantly kept through the observation period, and no

significant change is observed between before and after the start of the geothermal power

plant operation in +33.. In the Doroyu area, boiling hot spring water and fumarolic steam

show a linear relationship of dD and d+2O caused by steam-hot water separation in boiling

at about ++*5, near the surface. The isotopic ratios of original geothermal water before

the boiling is di$cult to estimate, because the amount ratio of steam and hot water is not

exactly determined. This linear relationship, however, fits the average relationship of

local meteoric water, suggesting a meteoric water origin of the original geothermal water
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before the boiling. On the contrary, the geothermal water used in the Uenotai geothermal

power plant has a dD vs. d+2O relationship clearly di#erent from the original geothermal

water in the Doroyu area, or the average relationship of local meteoric water, though the

geothermal water used in the Uenotai geothermal power plant is also of meteoric water

origin. The observation results mentioned above reveal clearly that three kinds of geo-

thermal activities di#erent in their origins exist within + or , km distance. This fact sug-

gests rationally that these geothermal waters come up through isolated individual paths

at depth shallower, at least, than the depth of bore holes in the Uenotai geothermal power

plant, about , km, and no interaction happens during ascending of these geothermal

waters.

Key words : Doroyu hot spring, Kawarage-jigoku, Uenotai geothermal power plant, Hy-

drogen isotopic ratio, Oxygen isotopic ratio, Origin of geothermal water
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Fig. + Localities of Doroyu hot spring and Kawarage areas and Uenotai geothermal power plant.
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Table + Hydrogen and oxygen isotopic ratios and chemical composition of strong acid

Cl-SO. type hot spring water in the Kawarage area.
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Table , Hydrogen and oxygen isotopic ratios of

fumarolic steam in the Kawarage area.
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Fig. , dD vs. d+2O plot of strong acid Cl-SO. type hot

spring and fumarolic steam in the Kawarage area for

a period from +310 to ,**0, and of meteoric water in

the vicinity.
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Table - Hydrogen and oxygen isotopic ratios of steam and boiling water in

the northern part of Doroyu area.
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Fig. - dD vs. d+2O of boiling water and steam in the northern part of Doroyu

area for a period from +310 to ,**.. The extent of geothermal water used

in the Uenotai geothermal power plant is also shown.
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Table . Hydrogen and oxygen isotopic ratios and chemical composition of Kawanoyu and

Mearainoyu in the Doroyu area.
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Fig. . dD vs. d+2O of the Kawanoyu and Mearainoyu,

two natural hot springs in the southern part of

Doroyu area. The lines A and B are the mixing

line of Cl-SO. type hot spring in the Kawarage

area and the local meteoric water (Fig. ,), and

the line of steam-hot water separation in boiling

in the Doroyu area (Fig. -), respectively.
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