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Abstract

The eastern margin of the Yokote basin fault zone extends north to south about 56 km at the
western foot of the Ou Backbone Range, northeast Japan. The Rikuu earthquake (M=7.2) occurred
in the Ou Backbone Range (Mahiru Range) on 31st August, 1896. Associated with this earthquake,
four thrust faults- Obonai, Shiraiwa, Ota, and Senya fault-appeared on the surface of the western
foot of the Mahiru Range. These faults were highly sinuous with numerous gaps and en echelon
steps.

We conducted a high-resolution seismic reflection profiling survey across the Ota fault and
nearby tectonic structures in 2003. The obtained seismic reflection data were processed by conven-
tional common mid-point stacking, post-stack migration, and depth conversion. As a result, it was
revealed that the subsurface structure is characterized by emergent thrust with branching faults
concealed beneath the geomorphic flexure at the foreside of the surface rupture of the 1896
earthquake.

Key words: Rikuu earthquake, Ota fault, thrust fault, subsurface structure, high-resolution seismic

reflection profiling
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Fig. 1.

Active faults are after Ikeda et al. (2002) (B) Simplified geological map in and around the Yokote basin.
geology is compiled from Usuda et al (1976, 1977, 1980), Osawa and Suda (1980) and Osawa et al. (1988).
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Table 1.

Fig. 2. Location map of the Kawaguchi 2003 seismic line and CMP stacking line.

Data acquisition parameters for the Kawa-

guchi 2003 seismic line.

Length of seismic line
Source parameters
Source
Sweep frequency
Sweep length
No. of sweeps
No. of shot points
Shot interval
Receiver parameters
Natural frequency
Receiver interval
No. of channels
Recording parameters
Instruments
Sampling rate
Recording length
Standard CMP fold

7.1 km
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10-100 Hz or 10-60 Hz
15 sec or 24 sec

7

558

10 m or 20 m
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Fig. 3. Examples of shot gathers at different sweep
frequency.
A. Sweep frequency 10-80 Hz.
B. Sweep frequency 10-100 Hz.
C. Sweep frequency 10-120 Hz.
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Fig. 4. Flow chart of data processing.
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Table 2.

Processing parameters for the CMP of the Kawaguchi 2003 seismic data.

CMP Sorting
Gain Recovery

Deconvolution

CMP interval: 5 m
Gain: t'?, AGC gate length: 300 msec
Gate length: 1200 msec, Operator length: 120 msec

White noise scale factor: 5 %

Static Correction

Time-term method, Two layers model

Weathered layer (400 m/sec) and higher velocity layer

Velocity Analysis
Time-Varying Filter

F-X Prediction Filter

Time and Frequency

Constant velocity stack, Velocity scan interval: 100 CMP

: 0-700 msec, 18/24-100/120 Hz
: 700-2000 msec, 10/15-80/90 Hz

Gate length: 50 traces, Operator length: 5 traces,

Window length: 700 msec

Post-stack Migration

Velocity scaling:100 %

Table 3. Mute parameters for the CMP of the Kawaguchi 2003 seismic data.

. . Sliding Velocity
CMP Distance (m) Time (msec) (m/sec)
First Break Mute 200 95 90 2000
(Tapar = 10 msec) 500 120 80 1800
800 70 90 2300
1200 100 80 3500
Post NMO Mute 200 300 100 3000
(Tapar = 20 msec) 500 300 120 3500
650 260 100 4000
750 200 90 4500
CMP Number
] 1 (IJO 2?0 3(IJO 4(|)0 50|0 690 7(|)0 8(IJ 900 1 OIOO 11 9 1200
| I — 11 1 11 1 111 11 1 | I — 111 11 111 11 1 11 1 11 1 11
(2]
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LE 168
S 12
P
E o
=

Fig. 5. Distribution of number of folds along the CMP stacking line.
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(7) EEHHMIE (Residual Static Correction)

NMO #HIE#Z OFtikicwt LT, BESHELITL, §
FHIETRAEIIE T & 15 - LXK O ERE DI 5> & A H
B L7, Wb EOFFAHIPHIZ 8msec £TE L.

8) H*ERSH=ESE (CMP Stack)

NMO #fiiE#% CMP gather NDFlERZNE (EE) L,
CMP i IC B % 1 HORIEiEkEEk L7z, EAIC
F2COFERZEER L 1.

— 112 —



TR W - KW A o 5 FE SO R R TR

Receiver Point Number

2001 2100 2200 2300 2400 2500 2600 2700
(A) g 2
0
€ 2 pettogm, - I i et e I o W et 1 S, g™ g il
£ i e Ayt rasnl o g ¥ et
£ 40
£ 60
[0] 80 n
£ -
= 100 Time-term
2001 2100 2200 2300 2400 2500 2600 2700
®) _ a0 h | A | ) ) h
2 Subwe. i
§, 3.0 athered-layer veloeity —————————|
2 20
3
g 10 Weathered layer velocity
0
2001 2100 2200 2300 2400 2500 2600 2700
©) 300
= 250
E f
= 200
B 150 i
£ 100
< 50
0 Depth structure of Weathered layer

0.0

= Shot point =Receiver point

Fig. 6. Surface structure determined by time-term analysis.
(A) Time-terms.
(B) Velocities of second layer.
(C) Topography and geometry of surface low velocity layer.
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Fig. 7. Optimum stacking velocities determined by velocity analysis.
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Fig. 8. Filtered stacked section (A) and post stacked, migrated time section (B).
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Fig. 9. Depth converted seismic section (above) and its geologic interpretation (bottom).
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