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Since 1990, many broadband MT observations in the central Tohoku region have elucidated the 2-D or 3-D structure in
volcanic and inland seismogenic areas, and revealed the distribution of deep crustal fluids (e.g., Ogawa et al, 2014; Ichihara
et al, 2014). However, previous analyses have been limited to a region with an extent of about 20 km x 20 km due to the
limitation of computational resources. On the other hand, long-period MT observations on a 20-km grid (Ichiki et. al., 2015)
have revealed 3D structures of melts and fluids due to subduction of the Pacific plate, but detailed links to crustal structures
shallower than 30 km in depth are not clear.

In this study, we aim to elucidate the detailed regional crustal structure and mantle structure in three dimensions using
broadband MT data from 590 stations collected over the past 30 years in the central Tohoku region.

We will begin by examining the data from the 590 stations. To aid in understanding the physics of impedance, the electric
field distribution generated by hypothetical northward and eastward source electric field events in the ionosphere is calculated
and mapped from the impedance. Together with mapping the induction vectors, we confirmed that the sedimentary layers
along the Kitakami River and south of the Naruko caldera show strong channeling at low frequencies. Furthermore, the dis-
tribution of {3 values exceeding 5 degrees based on phase tensor analysis was found to be more widespread for longer periods
and more three-dimensional for deeper areas. The distribution of phase tensors with periods from 4 to 40 seconds suggested
the presence of conductors in the south-southeast to north-northeast direction in the northern part of Miyagi Prefecture.

Based on the above, we decided to use data from the central part of the study area and perform inversion model calculations
so that channeling, especially at low frequencies, can be realized numerically. The data used were impedances and tippers
for 8 periods at 237 stations distributed at 6 km intervals. We used the inversion code WSINV3DMT with error floor 5% for
the impedances and 15% for tippers. The final model had rms of 2.194. The model showed the following features. At depths
between 2 km and 15 km, isolated vertical low-resistivity structures are analyzed beneath the Quaternary volcanoes such as
Naruko, Kurikoma, Onikobe, and Takamatsu-dake. At a depth of 20 km, these low resistivity structures are found to be later-
ally connected. Furthermore, at a depth of 40 km, a narrow zone of low resistivity was analyzed along the volcanic front. The
distribution of these low resistivity structures correlates well with the spatial distribution of seismic velocity structure (Okada
et al., 2014) and the coseismic crustal deformation of the 2011 M9 off the Pacific coast of Tohoku earthquake estimated by
InSAR (Takada and Fukushima, 2013).
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