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Resistivity imaging of thick complicated Neogene sedimentary layers and the seismic
basement in the Chuetsu area, Central Japan
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The Niigata Chuetsu area is on the strain concentration zone along the eastern Japan Sea margin, where the big earthqui:
occurs repeatedly. The Neogene mudstone layers deposited thickly and a lot of NNE or NE-striking folds developed. Therefore
the serious damage caused by long-period earthquake ground motion happened frequently. For the disaster prediction and haz
assessment, it is necessary to build the detailed geological structure model up to a depth of seismic bedrock. This area is al
the oil field, on the other hand, because oil and gas were generated by a diagenesis in the thick sediments and were stored by
anticlines and faults. In this area, lots of seismic surveys for oil exploration were carried out. However it was difficult to take
good seismic data due to complicated geological structure or steep geographical feature. In order to overcome it, electromagne
surveys have also been applied since the 1990s.

In 2011, we conducted MT and AMT electromagnetic surveys along about a 39-km-long NW-SE profile in the Kashiwazaki-
Tokamachi area in order to investigate the regional deep geological structure. Two-dimensional analysis was applied along th
profile. The precise resistivity structure up to a depth of about 1.5 km was obtained from the AMT data and the deep resistivity
structure up to a depth of about 15 km from the MT data. The resistivity structures analyzed were reliable because they ar
consistent with the past subsurface structure model of the Niigata sedimentary basin produced by AIST. In the Higashi-kubik
area which adjoins on the south of the Kashiwazaki- Tokamachi area, the MT survey was carried out as part of the oil exploratiol
research in 1992. The resistivity models analyzed in two areas are fundamentally similar. The resistivity models are consister
with the resistivity logging data of some oil exploration wells. Very conductive layers correspond to the Neogene sedimentary
layers of Nishiyama, Shiiya, Upper Teradomari and Lower Teradomari formations. They are shallow and thin at anticlines, anc
deep and thick at synclines. The zones of lowest resistivity correspond to the boundary between Upper and Lower Teradoma
layers mostly. The high-resistivity basement is good agreement with pre-Tertiary basement, which is probably the seismi
basement estimated from the seismic survey.
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