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1-D Resistivity Model around the Summit Area of Mt. Ontake Volcano
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Mt. Ontake volcano is located between Nagano Prefecture and Gifu Prefecture and is the second highest volcano in
Japan. Mt. Ontake volcano erupted four time in recorded history. Because electrical resistivity is physical quantity
sensitive to molten rocks and pore fluid in rocks, investigating of its distribution in volcanoes is essential to understand
mechanisms of eruptions. Around the Mt. Ontake volcano, two previous studies investigated 3-D resistivity distribution.
Abd Allah & Mogi (2016) modeled subsurface resistivity distribution beneath the top of Mt. Ontake volcano using the
grounded electrical-source airborne transient electromagnetic (GREATEM). Ichihara et al. (2018) clarified resistivity
distribution below the southeast flank of Mt. Ontake volcano based on the magnetotelluric (MT) sounding. However,
resistivity structures below 1 km depth have not been investigated around the top of Mt. Ontake volcano. Thus,
distribution of magma chamber and origin of hydrothermal activities are not well understood. In this study, we
conducted MT measurements around the top of Mt. Ontake volcano to clarify the 3-D resistivity structure including
deep area.

We measured AMT (Audio-frequency MT) data at nine sites on 10-12 September and 7-11 October, 2019. The
observation sites were located mainly near the point of eruption in 2014, on the Otaki trail and on the Kurosawa trail
in the south part and east part of MT. Ontake, respectively. We used ADU-07e system from Metronix Geophysis Co.
around the top of Mt. Ontake volcano. The sampling frequencies are 32, 1024, 32k, and 524kHz. The data were
recorded 1-2 days for the two lower sampling rate data and 1-3 hours for the two higher sampling rate data. Then, we
estimated MT impedances at each observed site using BIRRP program (Chave & Thomson, 2004). We applied the
remote reference technique. For the two lower sampling rate data, we used horizontal magnetic field data from site
OKR at Ohkura village, Yamagata Prefecture observed by Geothermal Energy Research & Development Co. For the
two higher sampling rate data, we used horizontal magnetic field data at the observation site which observed the same
time with target observation site. The calculated MT impedances can be estimated with good accuracy down to about
3 Hz at seven sites, except for two sites located near the top of the mountain and observed on the same day. The
estimation accuracy of the two stations set up around the summit was poor at all frequencies. This is thought to be the
effect of external noise.

One-dimensional resistivity modeling was performed from the MT impedances at the seven AMT sites. We
assumed that the subsurface consists of three horizontal resistivity layer and searched the best fit resistivity parameters
to explain the estimated MT impedances. Although the fitting quality differs at each observation site, the estimated
one-dimensional structure generally explains the MT impedances. At the three observation sites in the south area, a
high resistivity layer (>1000 Qm) was found in the surface layer and a resistivity layer of about 100 Qm was found
underneath. At the three observation sites to the east area, a high resistivity layer (512-2048 Qm) was found in the
surface layer and a low resistivity layer was found underneath. The resistivity model in the site near the crater of the
2014 eruption shows a trend of low resistivity (5-64 Qm) for all the layers. In contrast to the results of Abd Allah &
Mogi (2016), our results show a thicker high resistivity layer on the surface and a lower resistivity in the second layer
at the southern site. The resistivity values and thicknesses in the eastern sites are relatively consistent with previous
studies up to the second layer, but the third layer suggests the existence of a lower resistivity layer.

In the future, we will conduct long-term observations to clarify the deeper resistive structures and investigate the
causes of the noise that affects the MT impedance, especially at the low frequency, and improve the MT impedance.
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