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Abstract

The Median Tectonic Line active fault zone is a 350-km-long, right-lateral strike slip fault zone
with slip rates of up to 10mm/yr. This fault zone is composed of two types of active fault: faults
following the terrane boundary between the Sambagawa and Ryoke metamorphic rocks and faults
located several kilometers to the north of the terrane boundary. To reveal the geometric relations
between the terrane boundary fault and active faults to the north, we conducted seismic reflection
surveys across the Median Tectonic Line active fault zone at Nithama City, Ehime Prefecture in 2002
and Awa City, Tokushima Prefecture in 2003. A migrated depth section of the Niihama line clearly
illustrates that the Ishizuchi fault, which reactivates the terrane boundary fault, dips 25°N. The
Okamura fault lying 1.5 km to the north of the Ishizuchi fault, however, is not well imaged on this
section. The terrane boundary fault on a migrated depth section of the Awa line also dips to the
north at 20-25°, thrusting the Izumi Group of Cretaceous age over the Dochu Formation of
Plio-Pleistocene age. The subsurface configuration of the Chichio fault north of the terrane
boundary fault is not clearly imaged.

Key words: Median Tectonic Line active fault zone, Shikoku, subsurface structure, seismic refle-
ction survey
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Fig. 1. (A) Index map of the Median Tectonic Line active fault zone in Shikoku. Thick solid lines denote active
faults. NF: Naruto fault, NSF: Naruto south fault, ItF: Itano fault, ZF: Zunden fault, CF: Chichio fault, MF:
Mino fault, IkF:Ikeda fault, SgF: Sangawa fault, HF: Hatano fault, IzF: Ishizuchi fault, OF: Okamura fault,
KwF: Kawakami fault, SF: Shigenobu fault, IF: Iyo fault. Rectangles show locations of detailed maps B and C.
Summit level map is from Okayama (1988). Contour interval is 100m. (B) and (C) Locations of the 2002 Niihama
and 2003 Awa seismic lines. Thick solid lines denote active fault traces; bars are on downthrown side. Base

map is from Goto and Nakata (2000).

J@Td v, @HILIFETRFIRERD 575 % EEOIE
AR, s 200m FREOWIEELIERT 5. #EHIILL
WTlE, PUELHID SALRET BRI & - TRk E v
PRI O IR 2 U)Wy U<, BARSILE B (KW E
AT 5 (R, 1973b). HFEOHK) 1.2km HOHFE
EiliE Foirbii b Ly FHEI#HE (Fig. 2o a)
<, Ao RRTE &ALl o SERT i~ O #E D3,
ok} 62° S~IEEDOWIEH Z /1 L TH L TV 2 D BIE
Shtc ERE, 1999). ZRAEHIFROK 1.5 km PHOPESE
R TITb NI BRD b L vy FHE (Fig. 2thD b)
Tb, BEMELY) s olEn A EE s (ME
1375, 1998).

AT & SR IC Bt & s, ARSI nirE
BHERAT v 7F HHIRICAET 5 77— s @Hilo A e

Mhe 5 (Figs. 1, 2). HFEEHNFROK 1L5km PRICIE, 7
T o= N Al AR 2 & O EIUCEES G L TR
D, FARTEEFIREE A S A R ER OWigm e L <
W3 OKEFIZA, 1993). FURIERE I, MFEEOILTiE
20° ~60° CrRAMERT S B [ERSE 2 72 A%, GbhlTE &
Firgices nicilslcidF L AL Tw 3 (Fig. 2).
(2) Uiz AlER R O HIFE - HE

BT anz AR 13, BRRIRE LR D g % R 2 A2 T 2 16 1) &
ko, dEn)oEFEERE ISR ES R TH S
(Fig. 3). Puiziflffid, FEEEH (1996) DHKREDH 9
km BUCAET 5. 7z, EHEIED (2005) OFEEHEEE
ERFRE, HBIR)ORAIA W ICFI) LR % B 5.
AR TR, KEWNE ARSI O L 2o B
] - CHARR ISR BIRMTEE 2R 5. £/, B

— 107 —



fth

Sambagawa belt
Izumi Group
Okamura Formation

Receiver line N

CMP line %
Trench site

N

WA 2%

2T IS S WY

= "\\S

K‘_
\-x

[

77
3 L

Fig. 2. Geologic map around the 2002 Niihama seismic line. Geology is simplified from
Mizuno et al. (1993); middle to late Quaternary terrace deposits are not shown. Trench
site (a) denotes trenching study by Ehime Prefecture (1999) whereas trench site (b)
denotes trenching study by Okada et al. (1998).
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Fig. 3. Geologic map around the 2003 Awa seismic line. Geology is simplified from Mizuno
et al. (1993); middle to late Quaternary terrace deposits are not shown.
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Table 1. Data acquisition parameters for the 2002
Niihama and 2003 Awa seismic lines.

Seismic line 2002 Nithama 2003 Awa

Length of seismic line 3.6 km 4.9 km
Source parameters
Source Mini-vibrator (IVI, T-15000)
Sweep frequency 10-60 Hz 10-120 Hz
Sweep length 16 sec
No. of sweeps Sor7 5
Shot interval 10 m
Receiver parameters
Receiver interval 10 m
No. of channels 180
Natural frequency 10 Hz
Recording parameters
Instruments JGI, G-DAPS4
Sampling interval 2 msec
Recording length 4 sec
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Fig. 4. Examples of shot gathers at different shot
points.
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Fig. 5. Flow chart of CMP data processing.
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Table 2. Data processing parameters for the 2002 Niihama and 2003 Awa seismic lines.

Seismic line 2002 Niihama 2003 Awa
CMP sorting

CMP interval Sm Sm
Stacking line

CMP number 654 966
Automatic gain control

Gate length 100 msec 100 msec
Predictive deconvolution

Gate length 1200 msec 1200 msec

Operator length 150 msec 150 msec

White noise 5% 5%

Prediction time 2 msec 2 msec

Refraction static analysis
Time-term method
Weathered layer

Velocity analysis
Velocity scan at

Band-pass filter
Time valiant

Two layer model
800 m/sec

every 100 CMP
0-200 msec: 10/15-50/60 Hz

200-800 msec: 10/15-45/55 Hz
800-3000 msec: 10/15-40/50 Hz

Two layer model
800 m/sec

every 100 CMP
0-200 msec: 10/15-110/120 Hz

200-800 msec: 10/15-90/100 Hz
800-3000 msec: 10/15-70/80 Hz

F-X prediction filter
Gate length 7 traces 10 traces
Operator length 3 traces 3 traces
Window length 1000 msec 1000 msec
Post stack time migration
Velocity scaling 70 % 70 %
(a) Niihama line cMP Number
654 600 500 400 300 200 100 1
2000 1 1 1 1 1 1 0
2500 W
_|
0.5
3000 3
_|
n
108
3500 (mlsec) 15
(b) Awa line CMP Number
900 800 700 600 500 400 300 200 100 1
2000 0
2500
3000
F05 2
_‘
_|
M
F108
1.5
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Fig. 6. Optimum stacking velocities determined by velocity analysis for the 2002 Niihama
seismic line (a) and 2003 Awa seismic line (b).
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Fig. 7. Stacked time section (a) and migrated time section (b) for the 2002 Niihama seismic line.
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Fig. 8. Stacked time section (a) and migrated time section (b) for the 2003 Awa seismic line.
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Fig. 9. Migrated depth section (a) and geologic interpretation (b) of the 2002 Niihama seismic line
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Fig. 10. Migrated depth section (a) and geologic interpretation (b) of the 2003 Awa seismic line.
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