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We have conducted broadband magnetotelluric (BBMT) surveys around Meakandake Volcano in Akan Caldera, eastern
Hokkaido, since 2018. The previous modeling by Inoue et al. (2022) suggested a tilted low resistivity column from 0.5 km
BSL (below sea level) to the deep west below Mt. Meakandake. They also suggested another low resistivity anomaly on
the north side of Mt. Fuppushidake, the area bordering Lake Akan from the west. However, the size and shape of the latter
anomaly were uncertain because it was outside the measurement area. Furthermore, the relationship between the shallow
resistivity structure and volcanic earthquakes at Mt. Meakandake remained controversial because our previous model did not
have sufficient resolution for the shallow part of the summit area.

To address these issues, we updated our modeling by including additional ten BBMT data that we acquired from July
to August 2021 on Lake Akan’s north to northwest sides, as well as some AMT data by Takahashi et al. (2018) obtained
in 2013-14 at sites on the middle to the summit of Mt. Meakandake. We used ADU(O7e (Metronix Geophysics Ltd.) and
Elog-1k (NT System Design Ltd.) for the additional BBMT. Thus, we acquired the time series data of five components
(2E+3H) at seven sites and only 2E at three sites. Induction vectors and phase tensors calculated from the data indicated that
the electromagnetic strike in the vicinity of Mt. Meakandake was in the SE-NW direction. In contrast, the strike was N-S on
the north side of Mt. Fuppushidake. In addition, we observed out-of-quadrant phases in the long period bands of the Zyx
component at the sites on the west to the northwestern foot of Mt. Meakandake.

We inverted the impedance and tippers at 60 sites using ModEM (Egbert and Kelbert, 2012; Kelbert et al., 2014) to estimate
the 3D resistivity structure. A dyke-like low resistivity anomaly C1 (1-10 Q m) was imaged below Mt. Meakandake. It was
roofed approximately at sea level and slightly offset to the north as compared to the corresponding anomaly in the previous
model, dipping down toward the northwest to west direction. The sensitivity test of C1 suggested that it extends at least
to a depth of 20 km. The northwestward tilting of C1, which electrically connects the deep and shallow parts, may have
caused the out-of-quadrant phases on the west to the northwestern foot of the volcano. However, the mechanism should be
investigated further in detail.

On the other hand, another low resistivity anomaly, C2 (1-10 Q m), was imaged again on the north side of Mt. Fuppushi-
dake, the area bordering Lake Akan from the west. The updated model has revealed that C2 has a horizontal diameter of
approximately 3 km and vertically occupies a depth from O to 3 km BSL. According to the unified earthquake catalog of
the Japan Meteorological Agency, C2 itself corresponds to an aseismic zone. Meanwhile, a tectonic earthquake cluster is
recognized beneath Lake Akan’s northwestern side adjacent to C2. The seismicity if the cluster well correlated in time with
that of the shallow volcanic earthquakes at Mt. Meakandake (Japan Meteorological Agency, 2018). In addition, C2 seems
to connect to C1 through a moderately conductive region (c.a. 30 Q m) in a deeper part. Therefore, we suspect that C2
represents a volcanic fluid reservoir with a common source as C1.

Owing to the improved resolution at a shallow part by adding the AMT data, the updated model showed a 100m-thick
conductive layer (c.a. 1  m) beneath the Meakandake’s summit area. The conductive layer seems to be separated from
C1 by the region with an intermediate resistivity (50-100 Q m). The hypocenters of volcanic earthquakes, which occur
quasi-regularly during inter-eruptive periods, are distributed in two columns within this intermediate region. One of these
clusters penetrates the conductive layer toward the Ponmachineshiri crater. Furthermore, the volcanic earthquake swarm
and the thermal demagnetization that preceded the 2008 phreatic eruption occurred at the bottom of the conductive layer.
These facts suggest that the layer is closely related to shallow volcanic activity of Mt. Meakandake, including recent phreatic
eruptions in Mt. Meakandake.
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