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Abstract: In order to clarify the situation and origin of subsurface anomalous high temperature zone
in non-volcanic area, the midde eastern part of Tohoku is selected as the model field for this case
study. The distribution maps of topography, geology, microseismic hypocenter, electric resistivity,
Curie-point depth, and subsurface isotherms were collected and summarized as input data to the data-
base for 2-D and 3-D visualization. After digitizing, 6 kinds of maps are correlated each other. Fol-
lowing three data sets resulted in good correlation sets: volcanic front and microseismic hypocenter,
resistivity and microseismic hypocenter, Curie-point depth and microseismic hypocenter.

The first good correlation between volcanic front and microseismic hypocenter indicates mi-
croseismicity is caused by upward migration of magma and hydrothermal fluids. The second good
correlation between resistivity and microseismic hypocenter indicates the following two patterns.
One is the microseismic areas on the volcanic zone where is characterized by shallow resistivity
basement, and the other is the edge of inland basin where is characterized by low resistivity. The latter
is interpreted as infiltrated meteoric water causes seismic activity along fault zones. The third good
correlation between Curie-point depth and microseismic hypocenter indicates the cut-off depths of
upper crustal seismicity, so-called brittle-plastic boundary, is almost equivalent to Curie-point depth
which is presumed as around 600°C.

Keywords: Microseismic hypocenter, Magnetotelluric survey, Curie-point depth, Borehole temperature,
Deep subsurface thermal structure, 2D cross-section, Visualization, Database
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Fig. 2 Correlations among resistivity (-5,000 m asl), topography, micro-seismicity and Curie-point isothermal
depths. Green dots are hypocenters occurred within the depth range of indicated level=10,000 m asl.
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Fig. 4 Correlations among subsurface temperature (-5,000m asl), topography, micro-seismicity and Curie-

point isothermal depths. Green dots are hypocenters occurred within the depth range of indicated level
+10,000 m asl.
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Fig.5 Correlations among subsurface temperature, topography, micro-seismicity and Curie-
point isothermal depth along A-A’ cross section which position is referred in Fig. 2. Green
dots are hypocenters of which depths are shallower than 20,000 m and occurred within
20,000 m width from the cross section.
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