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Introduction

The Yamasaki fault zone of southwest Japan is a typical left-lateral fault system southwest Japan that extends for 80 km
with a general strike of N60 W-S60° E, and divide into the Nagisen fault zone, Main part of the Yamasaki fault zone and
Kusadai fault. The Kusadani fault is located at the southeast end of the Yamasaki fault zone and is conjugate to the main
part of the Yamasaki fault zone (The Headquarters for Earthquake Research Promotion, 2013; Hyogo Pref., 1999). The
subsurface structure of this fault has been determined to a depth of only "4 m by trenching survey (Hyogo Pref., 1999). To
clarify the relationship between the Kusadani fault and the main part of the Yamasaki fault zone in the future, we believe that
information on the deep structure of the Kusadani fault is important. For this reason, aiming to reveal deep structure of the
Kasadani fault, we conducted an Audio-frequency Magnetotelluric (AMT) survey across the Kusadani fault and to determine
the two-dimensional (2-D) resistivity model to a depth of "1 km.

Observation

An AMT survey was undertaken at 11 stations in October 2020 along a transect ("2 km) across the Kusadani fault. A ref-
erence station was set at "34 km NNW from the center of the transect. The MTU-5A (Phoenix Geophysics, Canada) systems
were used at all stations.

Data analysis and Model analysis

MT response functions of each station was determined based on the Remote Reference method (Gamble et al., 1979) using
SSMT2000 (Phoenix Geophysics, Canada). Next, we estimated the dimensionality of the resistivity structure beneath the
study area and to determine the regional strike if the dimensionality were two-dimensional using the phase tensor analysis
(Caldwell et al., 2004).

As aresult, the resistivity structure is two-dimensional and its strike is’¥3830° W. Next, a two-dimensional resistivity
structure model (KSD model) to a depth of 1.2km was determined using the code by Ogawa and Uchida (1996).

Result and Implication

The KSD model is characterized by three conductive regions, that is the deep conductor (C1), the shallow conductor (C2)
and very shallow conductor (C3). The region C1 locates between 0.3 - 1.2 km in depth.

The region C2 is horizontal zone between 0.1 - 0.3 km in depth. The region C3 locates at 0.1 km in depth and spreads
horizontally.

We interpret these regions as follows.

C1: Conductivity of the region is enhanced by groundwater in the damage zone formed by the fault activity of the Kusadani
fault.

C2: Highly conductivity zone indicates the aquifer zone in basement rock.

C3: Highly conductivity zone indicates the aquifer zone in the overlying layer.

Region C1 can be interpreted as a fault zone conductor related to fault activity of the Kusadani fault. There are two possi-
bilities for the location of the subsurface fault plane. One is a vertical plane beneath the surface fault trace of the Kusadani
fault, and another is a plane along the upper boundary of the region C1.
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