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Low Resistivity Zone at the Middle and the Lower Crust

of Forearc Region of Volcanic Front
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Abstract

Wideband magnetotelluric surveys were performed in the central part of the Tohoku district. Three
observation lines were located crossing volcanic front along the Ouu mountains. Characteristic distributions
of resistivity are as follows.
(1) To the west of the volcanic front, remarkably low resistivity areas were located in the lower and the middle
crust. These low resistivities were considered to be concerned with volcanic activities of active or quaternary
volcanoes in the Ouu Mountains. Low frequency earthquakes in the deeper crust were located by the side of
the low resistive region.
(2) To the east of the volcanic front, there exist two types of low resistive zone. One is located near the
volcanic front, and another is far from the front. The former is in the upper crust and is connected to the low
resistive area to the west of the front through low resistive belt. So, we can conclude the low resistivity is
caused by fluids supplied from volcanic front. The latter may be caused by fluid passing through different
path.
(3) Almost all the low resistive area corresponds to low velocity area of seismic waves, especially S-wave (e.g.
Nakajima et al., 2001).
(3) Eastern low resistive areas are located near the steep zone of Bouguer anomalies. We can think about the

eastern low resistive area as the trapped water by cap rocks of the Kitakami Mountains.
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Fig. 1 Map of observed area. A-A’, B-B’ and C-C’ are observation lines of wide band
magnetoterrulic survey. Small circle denotes epicenter of micro-earthquake respectively.
Grey circles enclosed by dotted lines denote deep low frequency earthquakes. Solid

triangles are active and quaternary volcanoes.
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Fig.2 Two-dimensional resistivity distribution along three observation lines. High and
low resistivity are denoted by black and white color, respectively. F denotes the
volcanic front on each line. Thin broken lines denote areas of deep low frequency

earthquakes. Forearc side low resitivity zones are denoted by thick broken lines.
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Fig. 3 Distribution of low resistive zone within middle and lower crust. Thick dark grey
lines denote low resistive zone in the lower crust, and light grey lines do that in
the middle crust. Thick white broken line and thin grey broken line  denotes
volcanic front and steep gradient zone of Bouguer anomaly. Solid triangle and
thin black line denotes active or Quaternary volcano and active fault,

respectively.
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Fig.4 Schematic view of distribution of fluid illustrated by referring to the results by Hasegawa et
al.(2004). Shaded area denotes fluid rich zone estimated from resistivity distribution. Arrows

denote estimated fluid flows. V and VF denotes volcano and volcanic front, respectively.
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