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Abstract

The eastern Shonai plain fault zone is a 40-km-long reverse fault zone bounding the western
margin of the Dewa hills. Due to the lack of geophysical exploration data, the subsurface geometry
of this fault system is poorly understood, especially in the southern part. Industry seismic data
acquired in 1971 across the fault zone along the R. Mogami-gawa was reprocessed to reveal the
subsurface geometry of the active fault system. The seismic image was improved by applying
interactive velocity analysis and post-stacked migration processing. The migrated, depth-converted
seismic section portrays the east-dipping faults. The eastern fault coincides with the Matusyama
fault estimated by tectonic geomorphological features. The newly found fault is an east-dipping
blind thrust located west of the known active fault. Based on growth strata beneath the Shonai
plain, another blind fault is estimated.
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Fig. 1. Geologic map of the Shonai area after Sato (1986), Tsuchiya (1989), Ozawa et al. (1986), Ikebe et al. (1979) and
Tsuchiya et al. (1984). A: Karikawa 71 seismic line. B: Karikawa 04 seismic line after Kato et al. (2006).
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Fig. 2. Location map of the Karikawa7l seismic line and stacking line. Topographic maps of 1: 25,000 “Fujishima” and
“Kiyokawa” by Geographical Survey Institute, Japan were used. The distribution of active faults are after Ikeda et
al. (2002), modified by authors based on the newly obtained seismic profiles.

Table 2. Processing parameters used for the Karikawa

Table 1. Date acquisition parameters of the Karikawa
71 seismic survey.

Length of seismic line 4.1 km

Source parameters

Source Dynamite (14.4 kg)
No. of shot points 86

Receiver parameters

Natural frequency 10 Hz

Receiver interval 25m

No. of channels 24

Recording parameters

Instruments PT-100 (analog)
Sampling interval 2 ms

Recording length 5 sec

T FYIMLENETF -9 TH B, F1, (E
F = ZITO WTIHARER D 5 7 ¥ 8 4 R & 0 (L& ERE
xRl ZREOESICOWTIIMEFEIN TV,
HEROESFITOVWTREFESN TV WY, Kbl
FBHOZIRSEIES = EE L TR 7z, jERoi@rcia,
normal moveout (NMO) W%z % w7 L, Fa v
R a—va VB BT vy —E5E L CEAW
HSER s T Wi, BT T3 Fig 4 1IR3 N

71 seismic data.

CMP Sorting
CMP interval: 12.5 m
Static Correction by Refraction Analysis
Two layers model (900 m/s, and higher velocity layer),
Time-term method
Gain Recovery
Gate length: 600 ms
Predictive Deconvolution
Gate length: 5000 ms, Operator length: 160ms,
White noise : 5 %, Prediction length : 32 ms
Velocity Analysis
Velocity scan at every 50 CMP
F-X Prediction Filter
Gate length: 30 traces, Operator length: 5 traces,
Window length: 1000 ms
Band-pass Filter
Frequency: 8/10 - 45/50 Hz
Post-stack Time Migration
velocity scaling : 90 %
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Fig. 3. The examples of the shot gather of Karikawa 71 seismic survey.
The shot points were located near CMP 80. Tr: Trace number.
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Fig. 4. Flow chart showing the processing steps of the Karikawa 71 seismic data.
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Fig. 7. Filtered stacked section of the Karikawa 71 seismic line. Based on the reprocessing of the seismic data acquired
by Japan Petroleum Exploration Co., Ltd..
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Fig. 8. Post stacked, migrated time section of the Karikawa 71 seismic line. Based on the reprocessing of the seismic
data acquired by Japan Petroleum Exploration Co., Ltd..

— 154 —



FEP PR R o AR

@ v

CMP 353 300 200 150
SIS

B !@MM e u@ﬂ]gwl

=— = s

”}‘«f ; l‘é‘(‘

m«
5 JM
ﬂﬁ% @'&%ﬁ}m i {h
i a
« }ﬁ:« @ ‘«Zﬁ«f ?’“‘ﬁ il “ ((!i’u%

S = z&fy‘%»ﬁxw

% = "““‘WW% 2 gM ww“ ""‘ Wﬁ’ ﬁﬁ‘ ‘f !\ Mﬁ“
e e ‘ﬂ'm&(’ W«‘ (« ()( (““{ o \M
%ﬁ, ﬁi&w@}, ] «&« ‘W 2 %i(&;; m Lj@«[{ Jg‘ fl R i f:‘ :

2 m&“%ﬂm@%’m % *««« %v"m \}/«( ‘j&: W’ﬁﬁm&

X Wil ,@« \, Mﬁm&sgf ‘
e "’«‘ "e«dﬂ b ; & !
a“m{m o “ ! ”’""“4«( 2‘ ‘ «“l«w««« ««m mf

0
\ el
W “6«’ m W?mm"[ «@:M ; <« % - e
’ ““(“$£@" “
B . ]} ‘Mi’?«(ﬁwmﬁ? g « k «f« % (( e g
il Tt w\ s (mﬁ‘«@
3 U W» b ?mJH \ << g
1 km [Based on reprocessing of the seismic data acquired by JAPEX ]

Depth [km]

Fig. 9. Depth converted seismic section of the Karikawa 71 seismic line. Based on the reprocessing of the seismic data
acquired by Japan Petroleum Exploration Co., Ltd..
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Fig. 10. Geologic interpretation of Karikawa 71 seismic section. Sh: Shonai Group, Z: Zojenji Formation, Kn:
Kannonjo Formation, M: Maruyama Formation, T: Tateyama Formation, Ki: Kitamata Formation, Ku: Kusanagi
Formation, Ao: Aosawa Formation.
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