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Abstract
Meakandake Volcano, situated in Eastern Hokkaido, Japan, is an active volcano where a
phreatic eruption occurs in every several years. We conducted an audio-frequency
magnetotelluric (AMT) survey at 9 sites on the western slope of the volcano. The objective
of the survey is to reveal the resistivity structure around Ponmachineshiri crater, which is
one of active craters of the volcano, and to infer the relationships among the fluid
distribution, the seismic focal area, and the thermal-demagnetization area around the crater.
Since we have not finished the AMT survey on the eastern slope of the volcano yet, the
resistivity structure around the Ponmachineshiri summit crater is not well-constraint.
Therefore, we present the two-dimensional resistivity structure beneath the western slope of
the volcano as a preliminary result. According to our resistivity model, two conductive
bodies (less than 10 Qm) exist beneath the western slope of the volcano. One is located to
the west of Ponmachineshiri crater at depths of 300-1000 m from the surface. This
conductor corresponds to a hydrothermal reservoir which relates to the fumarolic activity in
the crater. The second conductor is found beneath the western part of the profile at a depth
of about 1000 m from the surface. The discharge of hot spring water at the west of our
survey region suggests that this conductor can be explained by the presence of the
hydrothermal fluid and/or the altered rocks. On the other hand, a resistive area (more than
several hundred Qm) exists below the two conductors. Causes of this high resistivity are

unknown yet.
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Fig. 1: (a) Location of Meakandake Volcano (MKN). Solid triangles denote the active
volcanoes. (b) Location map of AMT measurement sites (solid circles). Gray region
represents Ponmachineshiri crater. This figure was created using The Digital Map 10m

Grid (Elevation of Active Volcanoes) published by Geospatial Information Authority of

Japan.
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Fig. 2: Observed sounding curves for apparent resistivity and phase of sites 020, 040, 080
and 090. Solid diamonds denote apparent resistivity and phase with the electrical field
in the N-S direction and the magnetic field in the E-W direction. Gray squares denote
apparent resistivity and phase with the electrical field in the E-W direction and the
magnetic field in the N-S direction. Error bars represent one standard deviation of

uncertainty.
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Fig. 3: Histograms of the regional 2-D strikes estimated from the phase tensor (Caldwell

north

et al., 2004) for each decade of frequencies.
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Fig. 4: Observed phase tensor ellipses for each site with the amplitudes of the phase

tensor skew angle (B).
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Fig. 5: Reversed real induction vectors at 460 and 40 Hz together with the phase tensor
ellipses. This figure was created using The Digital Map 10m Grid (Elevation of Active
Volcanoes) published by Geospatial Information Authority of Japan.
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Fig. 6: Final two-dimensional resistivity model. Open circles denote hypocenter of the

volcanic earthquakes (Japan Meteorological Agency, 2013). Open and solid stars
represent the demagnetized sources estimated by Hashimoto et al. (2009) and Kakioka
Magnetic Observatory (2013), respectively. Inverse triangles indicate locations of the

AMT sites.
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Fig. 7: Pseudo-sections of observed and calculated apparent resistivity (left row) and

impedance phase (right row) for the magnetotelluric inversion. Black dots indicate the

presence of data used in this study. Inverse triangles indicate locations of the AMT sites.
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