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Comprehensive analysis of subsurface structure of the active fault
using airborne magnetic data”
Tsutou Ono**, Takahanr Okuno**, and Susumu Sasaki**

Abstract

In the province of the Senya Fault, located at the eastern fiinge of the Yokote Basin of the Northeast Japan, semi-
automatic analysis of a 2.5-D magnetic section was adopted to discuss the geological structure near the fault, using
the magnetic susceptibility data, and the seismic reflection survey result.

Fifteen rock samples were collected in the province of the Senya Fault, and those magnetic susceptibilities were
measured, The results are as follows: Arakawa Andesite >> Mudstone of Miroku, Mahirukawa and Yosizawagawa
formations > Hyaloclastite of Mahirugawa Formaiton > Tuff breccia of Mahirugawa Formaiton.

After the seismic structures obtained from the reflection survey were classified into five (5) groups according to the
magnetic susceptibility data, those were approximated by polygons and the primary model was built. Magnetic
anomaly curves due to the primary model was calculated and showed no fit with the observed curve.

Next, magnetic susceptibilities of Arakawa Andesite and tuffs were set to unknown parameters and 2.5-D semi-
automatic inversion adopted. This result showed good fit between the calculated and observed anomalies, but the
negative magnetic susceptibilities for several polygons were obtained which can not be allowed.

Finally, three intrusive rocks were assumed in the tuff breccia of the Mahirugawa Formation below the Yokote Basin
at the west of the Senya Fault. 2.5-D inversions were carried out, setting depths, shapes and magnetic susceptibilities
of Arakawa Andesites and intrusive rocks to be unknown parameters, on the condition that each polygon does not
cross any faults decided by the reflection seismic survey. Inversion result showed good fit between the observed and
calculated magnetic anomaties.

2.5-D inversion analysis are concluded as follows:

The geological structure in the area is controlled by fault systems.

Intrusive rocks calculated are distributed in the tuff breccia of the Mahirugawa Formation at the west of the Senya -
Fault at depths of deeper than -0.6 kim ASL, and dip to the west. This suggests that the geological structure of the
western side of the Fault differs from that of the eastern side. Intrusive rocks may correspond to andesite and/or
dolerite confirmed by drilling at Mayama of Senboku Village at the west of the area.

Arakawa Andesite at the eastern side of the Fault does not extend to the east, while the reflection survey result show
the eastern extension near the surface.

Magnetic susceptibilities are important factor for the analysis of acro-magnetic data., and affected by weathering and
alteration. Then, it is desired to collect fresh rock samples such as drilling cores.

Comprehensive interpretation combining several survey results is a useful and effective tool to clarify the detailed
geological structure. It is recommended to apply several exploration methods and to combine those results for
clarification of the geological structure near the active fault.

* Works performed by Ace Helicopter Co., Ltd., under contract with Power Reacter and Nuclear Fuel Development
corporation, :

PNC Liaison: Tono Geoscience Center, Neotectonics Research Section

** Ace Helicopter Co., Ltd.
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