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Abstract

In 2002, an integrated seismic survey across the overall Outer zone of Southwest Japan was
conducted in Shikoku and Seto Inland Sea. The seismic line, which was more than 130 km long,
transected all geologic constituents of the superficial Outer zone of Southwest Japan. The survey
successfully provided the first crustal transection of the Outer zone of Southwest Japan. The
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transection gives the following important information on the crustal structure.

1. The upper crust of the Outer zone is characterized by N-dipping accretionary complexes,

which have a S-younging sequence, as expected by the surface geology.
2. The Median Tectonic Line (MTL), the northern boundary of the Outer zone, dips northward

at about 40 degrees, and reaches the lower crust whose lower boundary exhibits an upward convex

shape.

3. Thelower crust of the Outer zone is only 30 km wide from the lower termination of the MTL.

Most of the Outer zone has no lower crust.

4. The Philippine Sea plate (PHS) changes its subducting angle from 10 to 25 degrees around

the southern border of the lower crust.

Key words: seismic reflection profile, Outer zone of Southwest Japan, crustal structure, Shikoku,

Seto Inland Sea
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Fig. 1. Index map. White line: Survey line. MTL:
Median Tectonic Line. ISTL: Itoigawa-Shizuoka
Tectonic Line. EUR and PHS: Eurasian and Philip-
pine Sea Plates, respectively.
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Fig. 2. Receiver and CDP lines, and geologic map.
Geologic map after Geological Survey of Japan
(1982). 92MTL and 99MTL: Previous seismic ex-
periments reported by Ito et al. (1996 in Japanese;
1996 in English) and Kawamura et al. (2003). Lines I,
II, and III are the segments of the Trans-Seto-
Inland-Sea receiver line (See Fig. 3). MTL: Median
Tectonic Line. BTL: Butsuzo Tectonic Line. AF:
Aki Fault.
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Table 1. Specifications for the receiving system.

Seto Inland Sea 2002
Line [ Line I Linell Shikoku 2002
Receiver type Land | 10Hz Geophone (Phones/Station: 9) 4.5Hz Geophone
Sea 10Hz Hydrophone 10Hz Dual sensor - -
Receiver interbal | [and | 50m 50m 50m 120m (Average)
Sea 25m 50m - -
No.ofstation | 1and | 169 396 237 805
Sea 201 105 - -
Recording instrument GDAPS4 REF TEK-125
Sample rate 4msec
Record length 64sec Continuous observation
No. of channels 370ch 501ch 237ch 805ch

* See Fig.1 to know the position of each seismic lines.
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Fig. 3. Schematic diagram of the Trans- Seto-Inland-Sea profiling. G1, G2 and G3: GDAPS Digital Telemetry Systems.
S: Shooting unit. J4, C5, and T6: Dynamite shots (See Table 2).

Table 2. Shot data. J, T, and C: Abbreviations of the agency providing the shot.

Shot Point North latitude East longitude Elevation Shot hole depth | Dynamite
J4 34° 417 30”7 15 134° 147 127 28 95m 75. 60m 500ke
(O8] 34° 28”7 44”7 11 134° 157 28”7 19 215m 35. 5Tm 100kg
T6 34° 167 36” 09 134° 147 21”7 90 75m 35. 49m 100kg
T7 34° 06" 537 88 134° 177 077 89 110m 25. 62m o0kg
T8 33° 557 19”7 19 134° 147 33”7 26 670m 55. 62m 300kg
J9 33° 397 417 99 134° 177 34”7 67 200m 75. 62m 500kg
T10 33° 267 277 44 134° 137 13”7 35 70m 3. 55m 100kg

Internal diameter of a shot hole : 105.3mm

J : Japan Marine Science and Technology Center (JAMSTEC)
T : Earthquake Research Institute, University of Tokyo
C : Chiba University
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Fig. 4. Flow chart of processing.
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Fig. 6. An example of a refined shot record of T8 by gain recovery.

(7) #RIEE{E (Gain Recovery)

tr BURIEFEEE & HERIETAEE (AGO) ZHw7z, &Y
PRIGFHE IEEERt O n FE2OEOREKET 2 D
Thb, RigoNs v RCHELDOHA Ly — M ES
AITLERIcb Eo%, AFFICBWTHRALI YT
A =53 DmEY Th 5.

t ARSI HE D n: 1.2
AGC @4 — b E: 1,500 msec (IS, 3,000 msec
GRS

—fl&E LT, T8D Y a v bEdskIcx L CHIEHNHEIR
IR A 50 L 7oA R4 Fig. 6 1I/Rd. Fig. 5(5) D
Vg PARFICHLT, Y2 v MEEEO P L—20
RIENEIE L TV B Dhihn B,

(8) BIE7Z 1 JVY — (Pre-Filter)

Yay MURICRONE /1 X2 O LkRET S
eI ER 7 vy — & L T3Hz~20 Hz @M L
7.

(9) avRYa— 32 (Deconvolution Filter)

FIRA - ZIRFTOINEREDOHEDHIE, ZHXNH
WoERE, NFEEOEVT — 5 2B 5 HOIEE
P (FavRY)a—vav) Z(T-7. FAMTEK
D, REESKROEHERZLOLTD T X — 8 %23
EL7.

" — b1 2,500 msec

10km
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7000 ——
3 6000
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£
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8
o =ii— CDP 400
> 4000
j =@= CDP 1300
3000 @
=/x=CDP 2200
2000
0 5000 10000 15000 20000 25000 30000

TWO WAY TIME (msec)

Fig. 7. P-wave velocity functions at CDP400, CDP
1300, and CDP2200 induced from Kurashimo et al.
(2003)’s results. Vertical axis: P-wave velocity (m/s).
Horizontal axis: Two way time (msec) beneath CDP
400, CDP1300, and CDP2200.

Z L — % £ 240 msec

FiHlEEEE: 64 msec

254 F 4 v 7IRE: 6,000m/s

10 3w FECEROME (Extraction of Shot Record)
ATHE TOMIEE, @O CDP E[A—DbDTH B

M, TIT, £¥ay baBBAOT -y 2L TS

SICLIN M EfT - 72,

1) FEHTESE NMO @IE (Velocity Evaluation and

NMO correction)
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NMO #IE T 13 &5 D RMS 3 Dl NETH
5. REBIREREBHDVDIEVIZHIC CDP EAITHE S
WAL 21T S EDME LW, 22T, BT - LA
BHEIC X DR S 7o RS (BUTNE, 2003) 2%
£ LT, CDP400, CDP1300, CDP2200 iZ3 J % #i[E
B A £ ER L 72 (Fig. 7). RIZ, T DIREEBEH
NMO fHIEICEY TH 2 D 2R T 5 cwic, HEE X

Fig. 8. Joint relationships between E8 and E9 at (1)
4,000m/s, (2) 5,000m/s, (3) 5,500m/s, (4) 6,000m/s,
and (5) 6,500m/s for NMO velocity. Heavy dotted
lines E8 and E9: Counterpart of a prominent event
in Shot records T8 and J9, respectively.

i

7y TIRITEZ T NMO LR D 1 < v AR A
NBETFTRAM ANV MEST AN ZFEHL 7.

T8 (CDP1660), J9 (CDP2250) ® < 3 v b ifhg FdA
Ny MEST A O—flERY (Fig. 8). NMO &
&% 4,000m/s, 5,000m/s, 5500m/s, 6,000m/s, 6,500
m/s DX HIICEZBEE, T8SDY 3 v bict Loggun
YA N> NBEES &, J9 DS N> FEEEI A,

#H
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Fig. 9. An example of a migrated single-fold time-section for T8 shot

v a v b OHYLHE CDP1900 5 Tl & m IciEiksd %
MHE D DEWETT A, I 4,000 m/s, 5,000 m/s T
IFE8 & E9 BEWVE-THEY, £/ 6,500m/s TIIAH
DIEFHOEENFE S 5. 5500m/s 75 5 T 6,000 m/s DAL
FEb, E8 & B MR SMITOEAL, 4 Ny ME
GF 2 513, 5500~6,000m/s ASE D) IEEE I
TwEHransg. —7, Fig. 7 ETT8ITHk bV
FERE%L1Z CDP1300 D = TH , TSHEH D ES L
(TWT T85F) OfiiiE T6,000m/s #/Rd. Fi, J9
BN E9 Lifi (TWT T8.0%) 1o bUr W isEEEBIEIZ
5800 m/s & 755, T DR DO #E 5,800~6,000
m/s & A NV MEST R S OEEEE 5,500~6,000
m/s DFERBIFET L L VA LS.

PIED &SI A4 RNy MEST A MTLYD, Fig 7 D
FERERD M Th 2 S rsnicoT, ThizdbLicse
&% S Ic % < NMO filil R @S = (ERk L T,
NMO il %517 L /2.

12 F-XFA7 15— (F-X Prediction Filter)

B A ~ v s ot 2 wm#Ed 5 oo, F-X Tl

7 4 vy —ZaEE L.

ZERIARO PR 7 4 vy —DF L —FF:5 b L—2
TFill7 vy —DEFH T — 5 K50 b L—2

B 4+ > K @ 500 msec

1) <A L—< 3> (Migration)

AWFFETIE, NMO filEOK Y 3 v PEEERIH LT
EZnik~4 7 v —va v EESER OSBRI LS
RN ED A7) Z@A Lk, £, HEIHREER
(& NMO fHIERfIC 52 7. b D EE U b D& HH L7z,
Ro—Fl% T8 D a v Fitgkic>WVWT/RT (Fig. 9.
BEETICA N> b DS EARNCRES EAi - lcvb B 2
<A ) Y IEIPRONED, INsiEeA 7L -V
VIRICEE BB TH B, A4 ) v R OIRIEIZ
THNRERE I, KA 2 =IO B /DT wv
W, FIROBICIIHBET 2 EMRETH S, B4
JU—va YEEOBRIRICB VT, HEO 7 — 5 KK
o, HEIC T — 2 RS .

(14 Single-fold EiEXD##EEE (Construction of a Sin-
gle-fold Profile)

<A 7LV —va VI, &Yva oy bR LT
HanicoThsdn, ZInro%Ya vy bdDNear
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Offset ® 7 — % Z4) 0 Hi L, Single-fold IctHH 3 % 7
07 7 ANVEREEL., FELOARICE > TR O N
W % Fig. 10, €& gEEAH L /0FEE Mm% Fig.
11127:9. AGCIZBIL TId7r — pE3,000ms itk - T
BonWmAY — b & 1,500 ms ©Z NI H U TEED
g BOECEHRLTVADT, TITRY— M E
3,000 ms DM D A % 7RT.

5. & W
(1) EEE DR

Refidlirin (Fig. 10), ZREEWM (Fig. 1) IcBW\W T2
ORI C E0EREN S, BT, KA~V D
R L il (W RIS =reflective domain) 23f7AE
L, TOEHEIE, AEEZEH S 2% ORE 1 ~ v
~ DA E—ET A, & 21T, @4 ORISR,
Lid L3z oA RIcWreficily L, Lo K& 7558
REHEE R A S e hd 5. 25 LT, Wik, FEA
i, R S, KA Ny bz LW (H
X G5EIE, = poorly reflective domain) @ 2 fflkic &k -
THREN B EALINS. TDXHIT2ODREEHDS
fi- BB > CTRENEEEZEET 2 LT
5. 1ok, FHIEER 2~4 7, ZEEIC L T 3~6km LIFED
R, FIREIPRABE T & 2 1 SFWE A e ©
W,

Z T, MBPWEEONIERMSE LT, Wi i
WA A TR B2 T &g B, —fkic, SRCETRRIEIZIH
72 FIREA L Tw a0, MR A ICERUNTEICE
195, = ol o FRRIcKFERZET X, Rij
LFRd 3 (Fig. 12). T IS, 138 ETHEEA B % 75
THAOHES, | BEoh oy EEErRd. EEx
REROVEAE, j2E8IELTH5. & OISR
DIZHTERD LN BBAE LA < v MO0 TIHNE
MCRT. FRBUR AR O TR LIRAIBEE 138 S 1,
BRI O LIRS EETE 25413, ATkl
PRR EHRT B, T TIT kT, BERHHEBOFS ZR
E
(2 BROIOHDEHRT—F

R, Fig. 12 _EITR S 17RO BRI & E G 6H
W&o XS5 BHEFHIFEERISHIET 2 02 HWid 51F
¥Thb. TOFELEDL T, BEfELB2EREL
T, RD3IDEHIFAHENTES.

#1103, AFFEOARLLEE T MTL Z26dRIci s ni
1992 FF O £ (Fig. 2 @ 92MTL) & 1999 4F 0 £ #
(Fig. 2 ® 99MTL) O#EHRTH 3.

F2lR, WEMWETHZ, ThREREF—TH2

ftl

ns, = OfER, Fid3 Tkl BD TH .

55 313, (78 HA—RHGTER s E R Al 7 — 2
ZIEPTEIC X - TR LT S N 7o PUE - ERE W T
WiEThs, THNEFETS (2003) ickbhRELsh T
3.

3) @ M|
D s o it 7 O R AL B 3 2 RS

CDP900~CDP1400 (& Kawamura et al. (2003) DIk
[HIONE E—H L, MmO 1 <> bR T
KX d 5. 9, Fig. 12 ® RO1 (3 Kawamura et
al. (2003) @ R11Z, RO2~R03 (6] L1 IcZhZ G
T 5. - T, RO ZRFIDEKHAIE RO1I~R04 (& =31
ERGEEICHYS L, t-TZzo i MTL TH 5. —
5 RO RO T HER T & AFEH 7208 5 S RIS
L, TNREBIERT B X5 MR EEZ 5N DRI
RN O @SS O Ll L Tw A, > T, MTL
I3 CDP550 fif3ir © FEHImRICELE L TV 5 L Hlr s
3.

R13 (3 Kawamura et al. (2003) @ L2 IZx1hd 5 C
Eh 5, RIZFIO RII~R14 R =3RS &
PUHtEdes & oBER, 45 b b IMERHEER (BTL) ©
TSN T 5. BT d 5 R2 7)1 R21
~R24 Li#5id 5. D5 B R221F Kawamura et al
(2003) @ L3 Izktitnd 5 2 &5, R2 AR5 LI, MY
b SR OBRERATH 2 LEWE (AF) 145
3.

2) HiRICB T 2 EERWE & %G

HFRITH T 5 MTL 26EEIC RO RO LIt
5. WiRICB T 2 1MERERE (BTL) OfiEH» 5 R1 %
FE TOM, (AMERSHIGERSEZERL TWb EEbh
5. D, MRIBEROEIREE ZITE TSV,
ERED IR THACH OMEIC DLW T A MITT BT &
MTEEV, LWV, HIFEMNED S R31~
R33 2R T R2RINCHHiT 5 LBZLOPHEARTH S
5. 72721, R331IE FHTR34 & R21 1T LTV B &
HBHIELTED, TOEAR, R2 RN+
WO R FPOZNICKEL L TWAE I EILEA S,
PRI ALE 9 5 R4 RS st LIBE D i e L
TV B AREMD D 243, & D LIRS EER AR & 73
5D THER T XV,

3) 74V L—b
P> SALIC R % 58\ RE RGO sf T aRIE (R51
~R58) (&, B NiEH (2003) 2&FIcTHE, 74 )

VBT L — N EBIELTVWA E LTRIEVWRE WA, £0
JEX 3Tl km, IR T 10km T &b v, i
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BB+ E 2EET A IR IRV, _EEatho
FRELBLTVWA I EBEZBE, T RERIDHEK
SRR 3 e AR S 1+ 58 2 BT IR NED 7 2 —
Ty 7 AR -TcbDTHAS. THITHSET
% &, [EfEEDIEREIC b 72 5 pR1 T gAEHITRSE 3 & I
[, TO NOERSRIROIEFEHIFS 3L 85, i
HE D €+ I3FENGD RE ICHYNT 2 B2 o b0, K
ansodticBifcxnn. nk, wEEEE 3 EhE
Hbns RTOFERIIAHTH 5.
4)  TNERHb

R9 ZH Digf B (RII~R96) 13, Fapimkiss
DIIFx—vavhBHoNEI L, 0O FREEE
TiE» (2003) @ 6.6km/s g LR & ZIEXTINT 5 T &
5 LT, F#HEEZZ TRV, RIRFIFEHD TR pR
2~pR3 iF LMok E L THE D, % O&KEIE CDP
360 fhlr, #EF M NG E D MICAE L Th K 23 28
km &8> TWa, —J, B NEd (2003) DEifikr &
ko' RORREE L L BicthTh o, TEHROEE &
BBIE—HLT21~28kmt TH 3. it > T, pR2~
PR3 FEFRITHIG L, FEBHFRIEE L <L TnwaA]
BElED D 5. Lo L, MW BT pR2 28 bicla)» -
TRABICEEZE L, JEHT34km £ > TV A DIC
XUT, BT Eh (2003) OFERHHETIEE S IFTESIC
BOWTWERNET 5 b —iRERL, WEFMHEHICBL
TII—F LBV, KUFLICE T 3 REWmIERR L, FEAR
BT N iEA (2003) D EAEE 2 F W T NMO k7S
O NICFEEMEIT>TVWEDTH M5, MEDA—
Hid, EEFELAORIEIC L > THELETWE EEZ D
N5, TEORFEEZEHDTINGDHICHET 23S
BOWITHEE 72,
THHEFED 5 I % — v a vIick > THEMNT Sh
BHEE 3, CDP850 LI TR TR 5. —H,
TEsHER FEimo R96 1 Kawamura et al. (2003) @ L4
IR B, £ L4 13 CDPI20 % TIBUAAJRETH 5.
TESHIEE T HEIIC > W T id, Kawamuraetal. (2003) @ L
5Tdh 5H, 1 i[E U < EEkl T CDP920, #EE 35
km £ TilEEfxh, pR4ICHHET HEABEINE. £
TH B3 6(E, FEHE T E pR3 LI T —REE < 78
1, Kawamura et al. (2003) OpgfHkl Lb 242 T pR4 1T
ELHZ LT s, LrL, pRALETT 2 -7 L v 7 R
T F TACEEEEEIC U TR km O RIS FESHIE S FEAE S
5 E VS FEILIE T,

5) WATNHE N FESHIR

AR SFEIciERld 5 RS RHINBEE TH 5. 4
IZ R83~R86 3t As & <, Z DREFFIF MTL % N

ftl

EHEL TV S, O RSRINDFEERIIAHTH S, MTL
Pidbo Bz B 0Tz RS RANLIAMC ke D X v
REHRRIS I3 R 9, R8 & MTL IcHiE h A i =MATE
DT, BERUR O R SR E S AR D 72 H KA
Wi HHLTwa, o =ARIROREOEIC X
SEFEPHMEE L Tnfid 505, HIFOFEKIIRHTH
3.

6. #EwmLDUICER

5 TIT-f@R %% &7 Fig. 13 % b &, AR
DS NS, FHRBIHO R %, HT oA
SOEIHG 3,

(1) FRRIEER

AREEEIC & - THhERH TS 0 2803910 T
Lipkiiotc, $HbOL, HiEH» 5B XZ 40° it
FU, TEHRE LEcEET 5. MTL MEICNET S
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BEFCE 20T, ZIRIINEBGEEISRA N NEEOE
TETHEELTWS, T &, BrANKLEEDD
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OVEEST DT E LTV TH D ML - B, 1996).
P T REERR S HE R BRI W B TEREICE VL
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