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Ground penetrating radar profiling across the northern Ayasegawa fault in the
Kanto-heiya-hokuseien (northwestern margin of the Kanto Plain) fault zone:
detection of deformed shallow subsurface structure above a depth of 5 m
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Abstract: The NW-SE trending Kanto-heiya-hokuseien fault zone along the northwestern margin of the
Kanto Plain is one of the longest active fault systems near the Tokyo metropolitan area. The northern
Ayasegawa fault is a SW dipping blind thrust located in the southeastern part of the fault system.
Holocene and upper Pleistocene sediments are folded by the fault, and the fold scarp width is broad, over
a few hundred meters. To reveal the shallow subsurface structure of the fold above a depth of 5 m, 200
MHz ground penetrating radar (GPR) profiling with a survey line length of 1.5 km was carried out across
the fold scarp. The GPR data was collected by common-offset modes, and the station spacing was 0.01 m.
The GPR sections after careful data processing show detailed structures of the three tephra layers such
as KMP, As-BP group (20-25 ka), and As-YP (15-16.5 ka) folded by the northern Ayasegawa fault. The
forelimb width indicated by the results of GPR profiling is over 350 m.
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Table 1. Sequence of data processing.
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Fig. 1. Distribution of active faults within the northwestern Kanto Plain and location of the survey line in
this study. Location of the northern Ayasegawa fault is from Ishiyama et al. (2005), and those of the
other active faults are from Nakata and Imaizumi (2002). The light beam direction in this shaded
relief map is from the west to the east. The relief map is constructed with 50 m DEM published by

Geographical Survey Institute (GSI).
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Fig. 2. Detailed location of the survey lines of ground penetrating radar profiling and distribution of terrace
surfaces and alluvial plain. A black broken line shows the location of geological cross-section in Fig. 3,
and open circles KM-A, B and C show the borehole locations in Ishiyama et al. (2005). The
distribution of geomorphic features are from Ishiyama et al. (2005). Basemap is 1:2,500 topographic
map “Kitamoto City 2” published by Kitamoto City.
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Fig. 3. Geological cross-section in the study area modified from
Sugai et al. (2007). The location of the cross-section is
shown in Fig. 2.
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Fig. 4. Depth converted section of line 1. (a) The southern part (Scan No. 1-25000) of line 1. (b) The northern part (Scan No. 25000-46624) of line 1.
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Fig. 7. (a) Depth converted section of line XS. (b) Depth converted section of line XN.
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