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Abstract

Bandaiko is a hot spring located in the eastern flank of the Kusatsu-Shirane volcano,
2km west from Kusatsu-onsen. It was discovered in 1966 during excavation of a sulfur
mine, and has been utilized as one of the sources of Kusatsu-onsen since 1974. A presumed
gush zone is located in 505 m west from a tunnel entrance. The ground temperature above
the gash exceeds 80 degrees. About 10 to 20 percent of the hot spring water is always
discharged as vapor, so that the existence of a two-phase hydrothermal system in a shallow
part of tunnel end is reliable. Since the chemical nature of hot spring is well investigated,
Bandaiko is a suitable field which clarifies the resistivity image of a hydrothermal system.
We investigated the shallow resistivity structure around the Bandaiko hot spring using the
AMT (audio-frequency magnetotelluric) method. The measurement was done on Oct.19th
through Oct.26th, 2013. Five components of EM fields were measured at 19 sites around
the presumed gush zone. A 3-D resistivity structure model was estimated from the
inversion code of Siripunvaraporn and Egbert (2009) using 15 frequencies of non-diagonal
components of impedance tensors. The inferred model showed low resistivities near the

end and the entrance of tunnel.
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Fig.1: Location map of the AMT sites (sky blue). Red square shows the tunnel entrance of

1100

Bandaiko. Grey solid line and white broken lines indicate a National route and trails,

respectively.
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Fig.2: An E-W resistivity cross section along the Bandaiko tunnel extracted from the final
3-D model. Black dashed line shows a location of tunnel. White dashed lines are geological
boundaries estimated from the resistivity distribution. White arrows are flows of

hydrothermal fluids guessed from this study.
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