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Geophysical exploration of the subsurface structure of the Median Tectonic Line, East Shikoku,

Japan
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Abstract

The Median Tectonic Line (MTL), with a length of more than
1000 km, is the most significant fault in Japan. It juxtaposes
the high P/T Sambagawa metamorphic rocks against the Ryoke
belt with its low P/T metamorphic rocks. The MTL was
probably formed in the Cretaceous with many subsequent
reactivations. The western half segment of MTL is still active
with an almost pure right-lateral sense of motion. Although a
great amount of geological information on the MTL has been
accumulated from surface and near-surface studies, information
about the subsurface, especially the deep-seated structure of
MTL, is still insufficient. Prior to the late 80’s the MTL was
generally assumed to be vertical at depth because (1) its trace is
straight, and (2) its recent activity has been manifest as lateral
motion. Recently new geophysical data have been collected
which argue against the traditional idea of a vertical attitude
for the MTL. These strongly suggest that the MTL dips
northward at about 30 degrees at depth. We made the first
complete geophysical survey (seismic refiection and refraction,
gravity, and MT method) across the MTL in east Shikoku. The
results of reflection study also indicate that the MTL dips
northward at 30 to 40 degrees. The gravity study provides the
important information on the structures around the
north-dipping MTL. The best-fit model from MT method study
likewise supports the interpretation.

Thus, we confirm that a material boundary MTL dips
northward at about 30 to 40 degrees to several km depth. The
active fault MTL is probably one of the splaying faults from
the north-dipping MTL. However, there is a possibility that the
active fault MTL cuts completely across the material boundary
MTL at high angle.

Key words : Median Tectonic Line, subsurface structure, geophysical
exploration, seismic  reflection, seismic refraction,  gravity,
magnetotelluric method

g .C ® 1

thougm (MTL) i3H%EE 1000 km 229 5 HAYE
HKAOHIBTH Y, UhSEHER=HIIERSHES (KEEH
FEREHEE RS2 &0 S S cHLRES HRy cEE
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MTL” &889) DbiciE < B L TV 2 il dsihi g - /-
(FEJ/iEA, 1987 ; Ohno et al., 1989 ; 135, 1992 ; fk
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poration, 2-2-2 Uchisaiwai-cho, Chiyoda-
ku, Tokyo 110, Japan
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FA, 1992 788D, T 5 OFER IR, BAY|EOHE
RISk s DIRRA, JEWE & LTO MTL (LIF, “TEWE
MTL” &BES) OMBOBFICELSEELEZ 3, O
EAhRRE L, hREEROMTHEELHShIcT B0,
REtEEgEE L L E L, BIfE, B, MTHicX38
SRS YEREEE MEET BV TIT - e,

REHEHEEOHRE, BHT2EEOKE (B, SiK
#=, BE%), EE, FUoFERIEEEEZRL, HEE
JkT o o[BS 193 B Adb L L, BINEMICAVEE I 2w
BN HBICE A K 165km ThH 5 (Fig. 1), #HEIZ, 1992
F2H21H& Y 3B 12 IfTbh., MBRIH > BEIE
&, MEoRMAloLcB T 5 MT 8D, £NEFNETL
TEFEINE., INHOFBRICOVTIRR, HRHICIIFES
A . PO R R 2 v — 7 (1993), FEEEA (1993),
BIEES (1993), EiEIEs. (1993), HBIEEH» (1993b) B X
CERINE» (1993), FEMISEE (1993) B X UREEH»
(1993a) IKRENTWV 3,

AT BO TR, FEHIROME 2R L 7%, AR
DOuLE IS I EERERR R T, WERBE & oI
BAfRIcB VTR, REEONMERESMOYBEREEFELLL
TRAEPEEVWOT, 7, LI S/ ONIEROBR
ZfT9. RVT, ZTOBROELMIC>WTEITE, &,
MT OBBEHRIELOMET 2L &b, ThHODERS
BEE AT, PSR TEEORIEED IS, 0B, A
RIS FIERDHFOWHEOLFNEEICL > TEH UDTH
BBER - b ->T, ARIIFRICESEEE, Bo
AT RSB ERERR I T bRV,

REMREZOME

BEV— M IELRARILICERT LTl b, AREZI
12, dtSEFRY 3 vEE FEREACBVILRERS
R 2HREE, hREGHREBRA IR & FE51
NEOEMICOHT 3 IHBER L CIcEORETH 2 =W
Earnts 5 (Fig D.

1. TREH

BEMUROMBERE, LHATRCBET 2BRETH
v, UG & iR T A S S I ERS RO NS, IR
FTikB & 2zZIRA (Receiving Point, PIF RP &89
490 Pt odtigilic B 25, RBEBREOWSE - BER
BAEE LT, BEEICEEE 7V~ XEEES, R
BRT7NVa-XEBETHY, HENIIELREARACE
5. REEAMHIE, HHREA T3, £ N8O°E T 30~35°Fic
Figld 3. HEROBEENOIE, TVYEFAIPA /25
LADEL (R - B4, 1984 : Morozumi, 1985), I
YN VIIBTALEABEINTVA,

IR (GHlE Lo ld s & 7 RP490 DIFE) A 2B s
OWHEBEAESFE LT, BEBRIKE2ES 5. BbE -
BEEER, LB EFEOREISEEE L ELRREREY T
b5, BUBIKARBIIRRIKET, EIH~H10m 0B
2L, BELE L CRIHTEED, Av— @A HLE
W, o ME I EICBEV o RIS R TERK T 5. RIEHER I N
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Fig. 1. Geology in the the
vicinity of the seismic
reflection survey. Based on
Kagawa and Tokushima

Prefectures (1977), Geol-

ogical Survey of Japan

(1993), and our geologic
“““““““““ study.

T0~80°E TH &L Z 20°FBERIC TS vV LTHY, FHiHER
Tid, RP250 fii%#5 &EZ 5h5, WEIZIZEEETDH

P B M EEERME LB EEERZS QL
CHig - P75, 1978 ; K%, 1987 ; ZH88 - BIFE, 1990).

5, R TOHEORMI Y BLEBKECHLTH 545 BIRK
HI0E m BEOHEAZMES T X085 5. JL#E 13 N40~60°E
6] T 35~45° R IC AT 5. FIE I3 —HRIC N40~60°W
T, 35~45°JbHICfERI4 %45, RP200 OPEAK 2km 4
ETE, FHERECItR EE UER - EEERT &b o/
FRIEERT 2 EEZ N5, HiKEIZED SE~OHEAE
Tho, BE»LET HHECREEG, JWEERERRC Sy v
=7 vBERT (LR, 1990 75 &),

A o

B | L DR EERE O R RS SRR B R T i i 4 S B 13,

JESE - PIFE (1990) ik hiE, HEEIEMELREEORE
RitgE (28 - TRRHEBYZEG) &, SHIEROK
AR R - UBEHERYD » 570, ThehBiEs
DHCERND L. THBOILESIBRMEEE Tk e
L, 2BE0m P Ltk s, @13, REFHRZREOWSHE
AEE RS L, BEEGEERETH S, FtHkLK
(BE05m) EFHINZBBEEREL, D749 ¥ a Vb
7 v 7EMRIF 1.3102Ma 289 (BT - 4888, 1989). &%
LEEH» 51303401 Mad KILIKEBHRES LTV S

&R, 1992b) oC, RBOWRIZ, Aj~hBisEgit &
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Table 1. Specifications of the seismic reflection survey.

SEISHIC SOURCE VIBRATOR N-2400 x Tunits
FREQUENCY :8-600z

SYEEP LENNGTE  :20sec
SHEEPS/TP 19

1P INTERVAL 1l

GEOPHONE FREQUENCY 8z
PHONES/STATION  :18
)

STATION INTERVAL :2n

SEISHIC RECORDER DIGITAL TELEMETRY, GDAPS-3
SAMPLE RATE Ansec
RECORD LENGTH  :Dsec
§0. OF CHANNELS :120-

FREQUENCY §-90kz

3, HE IR 10°dbicE@R L Tw B, —4, THBORES B
AFROWKEE (A 20m) LERMEERE Gom LT »5
o, mERERT 5. ARREREIDEEONRE (&R
FEmaEt) ThHh, 0451011 Mad KIUKE: BT
(BIF5 - 7E88, 1989).

3. ZRNERESR

HiEEEERAHE OB W) MR I, FEES/KEICE W
JEO SRR EAEBNHRT 5. LHEE OBREARELT
b BY, HEHBANOBETRERSL TV, FAEHR

OFEFEAIBITAHLVHEABTICINE, ZRIZERSHEZE

BREBLUCHBERAEEETAEERRFEEZIEELTY
5 GEREZER, 197D,

4, HBEE
MRERIEROREREEY - T, REEEOBREXILA
JROBAZELLS WiBHRET 5. CoMBREAR) (1985)
ek b, WITHTHb AR E U Tag s hie, HRlER,
LM, WENETEE L bic, MEUROIELETA
fEiToMMBE O—Th 5, HABELE T, =AKETH
(DAL S, FEV— b ohIFEILERT, #EoZH
BABADCO Y CEHEMSEBHTE 5, 1§ 15~20 m ORH#:
EOMBA Y OEES T EMb Y, N8O°E EMT, 45~50°
FANERIT 5. EHEZARITE » PEOEE 193 5K T
i, g odbflicitE LT, BB KILERe, 2
KZE I & 0 R & ikt AR i PR 5 BB s S g
5. ZOWiER, MEBHEREDO T VI - WS EREOE
BAHEA E B0, NSO°E £ T 50~60° MRl 5. Hh
WrEicix, D & SENERIHORBES OFEMLIZ IS V.
5. PREBSGEHER

REWE I LIRORERE % N8O°E OFEMTESSA -
JHES OFERTE MTL <, o th R ERiswER =N
%43 (FMH, 1970, 1973). Z OWIBDOEEHE 100m~# 1

PR SRS SRR O W EE R 349

km i<b 7z > THHEERE D HiciZ@/KES W UJkic g < 1
Fd 2 EREE b > TNRBHOMBNER - TV 2R
Hb. TOTHBEIFRBHOBZRD, DiEd L bHERALE
TREMI (19922) OERMT I LIz IC L > TED
12 &R TH B0, AEFNCERE (1970, 1973) O
~NB &S iEERNECERT A 0RohE I biE,
BEROSPNBEEIATH 5.

RESERERR & E OBR

1. Al

I3 Fig. LIRS N TV B & 5, HEEZEERGET»
o & EARMAE =AM IcfEdbicB e 2 Ew 193 52 FEE L
THW, EEEAFEICH 165 km ASEES N, < ORI,
PUEZ BB HEN 2 SB) o LT, BACHRIVATEILA
M iZER-7-b0ThHy, i, PRESRICBBURE
RLTW3, ZRAEROELAEFEINOEFAL <
OEFIEIEAE RPL & L, EEER Y IicdbicE» ->T 25
m I EIHEBIN, JHETIERPE2 B -TWVWA, REH
BEREAOEFICFEES0m JEIERBES N, MEIRER
%% (VIBRO-POINT, LI F VP &84 ) 252 5N TV 3B,
BFREHS L VP230 TH D, T4t RP595 IR LT
3, AR —WTHYEH LTV b00EHNICIZIZE
NNW-SSE S DE#E & LTHAUTEE5DTH B, £k,
= 3EEE O RP1 B & ki RP621 io BW T Fnig
K3Im BLY318m TH Y, —HFAERFTIFT—RRicIbic
[Ehs - THEIML TV 5,

2, BEAEEFT—YNE - BT

FER, VbOwWwaHEXEHK (CDP, Common Depth
Point) BEA&EICESOLTITbL GHllicoWwTR, #FlX
&, I (1994) BEERE), BREELTEANS Tad AR
(Y-2400, FAILING &%) #ffbhzz. ThiziFicky,
BB AELS BB S 10 BB O X1 — 7IRE 2 RAE X
HREEBETHS, F LT, TOREFKEIBICIVYEL— S
BICE D SV RRICERE NS, AR ARESEELTH
D, B/ A RENRKEL, DB, Tav 4 R3E—
ATYY 15 BORRETOINEMEL THOW ., KEHE
O & Fogkic i, 8Hz OEE R o/NHIER % 18 1
MELcboE IFPR (FEYNRERD 7 v 7% v/ 120
F R IVDFTIYINF LAY —v 27 s (GDAPS-3, HiER
PR ETEmsD) SRS, EH0EADOF - 7 BES
i, TOF—yEEOFESHHEE Table 1 1IX/R7.

F— ¥ I Z Fig. 2 IR E N 3 & 2 ITHERER IS B E
7 — ¥ QU (MhE», 1987) BEV S, £9°, CDP
F— & OfREIOVTE, HEORIMAYEHLTvwED
TRE SR GERERALZREAOTR BHEWBIESDEZS - T
W3, £ITC, ZOHEMSHEEFHN, BFZodhREES X
HIEPHERE T 0 7 » 4 MER EORBHER & U (Fig. 3).
iz, FEFROHORET BRSO ETOMO RS 7 4 v
% — (PRE-FILTER) 2#EH L, & 5ic, FLEROIRIG IR
EEBIRBBELTYLDT, ThERIET I A ) HNY
(GAIN RECOVERY) s, REHE % SV 2KICEHT 57
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E SURVEYING

: DATA :
CDP SORTING l l
REFRACTION
ANALYSIS
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GAIN RECOVERY
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NEAR SURFACE
STRUCTURE

L

STATIC CORRECTION | «
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—

|
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|

VELOCITY PROFILE

CDP STACKING
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i

-

MIGRATION I_' i | DEPTIl CONVERSION

I

“}EPTH SECTION ”

PROCESSING/ o

Fig. 2. Flow chart for computer processing of
reflection data.

—

TIME SECTION ”

avkY a—va v (DECONVOLUTION) MUBIAfT - 72,
Ff, —RCHIRESFICEEE A - P vERDOREEOEL
Bdy, THBREFEOERETRBICTEDOTIOE
ZED B i (Ef1E, STATIC CORRECTION) #1T-
7o, O, EEOTOYEIEGES S, BLUBE O
B o DBIFIROBHT (546 ¥ —siEick?d) 277
(Fig.d). BHEEICE T/, HROESZOMELEENS
B, ThPRZFVESE, EEMEE NMO #iEZ 2 3ES
®BiciTbire,

DX DRI AELT - i, Al _E T 500 m Rk
WHERT 2T -2 A THEE 0 7 » 4 VEERKL,
NMO #IEZ4T> 7, ERCOEET D7 7 A Vi, <A
L=V ey, BEEZBICOHAVONEN, 20BEEIIO0F
077 A NVEERELICSDEH O,

NMO FHEDRIC E M EORE LRI T 2582
BHE (RESIDUAL STATICS) H34Thi 3 T &Ehidh 3 75,
ARG ERN S RAEEICZ UL, RSB TEEh D
TEBELISD - 1, BEDORBITITEIR (0.0~0.6 ) Tldbbss
FIEV AR (10~55Hz) %, FEH (06~30%) TREL
R (10~40Hz) I X294 ANY TV T 4 V7 —HH
WwH Rt

HE - 74 vy —UE ORI, ERE-ERGUR CEBE

& » 1996—4

134°12E

Seismic line &
Receiving points

Virtual line

Anabuki
Stn

Fig. 3. Seismic reflection line and the virtual line used
for the stacked reflection profile.

o~

Velocity (km/sec)

T T T T T T T

Fig. 4. Variation in subsurface velocity provided by
time-term method. Velocity of the 1st layer is
assumed to be 1000 m/sec. Location No. corresponds
to RP No.

THEFK<A 71—y a vHBiTbh, §56I1IKEKOER
WAEIHT 5 2IRIL7 4+ Vv DSBS 2HLT, K
SHEMBSFEEOR S EELNSE TH 2 BEWERSE S h i
(Fig.5). C o:f¥mERIciE, FEA5H» S RP400, TWT (1t
HEEE) 2.0 BAHEIcH i TED S 3 IuER o KEE, 65
» 5 RP350, TWT 1.3 B fhaticki < MRl o KEtmz=&»
TWL D DRETHERE S I KEA XY b BED L5,
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PHE RS ER O MBS 351

sec Fig. 5. Migrated time section. 0.0 (twt)
0 corresponds to the surface of seismic line.

Fig. 6. Major features of the seismic
depth section. Vertical axis denotes
elevation and depth (m) below the mean
sea level. Figures in the section indicate

the P-velocities (km/s) around there. No
vertical exaggeration.

SL

Illlllllll

5
1

St
Fig. 7. Seismic depth

section focussed on the
shallow structures near
MTL. Arrows Fl and F
2 indicate F1 and F2 in
Fig. 6, respectively. See
text in detail. No verti-
cal exaggeration.

I!llll|lllT'

Tkm

3. REEEREA NV FOBER

HE & O EBURE R T 2701, HES 07 » 1 V%
SER Lo b 0% EM U CHENER (Fig. 5) O RENWIHE
KZEERR L, T DRHIcEEE SRR s RENSEELZRL
bDMFig. 6 TH B, KB, 5K, Fig 3RS
N RFERRRIC 7 > THbNT VWA 729, RPEIRAE—ET
ROESdH 5.

[R1ic>WVT)

9, BHSNA0, HEROREHOMETH & IbEF
I 3IEF R OESE L/ RETE (R Thb. T4id RP8O
EFTRECHIERLTVEE, 2Ih 5 RPIS0 FTRP
AR (9 20°) TEEINImM FTERY, HUEPHITK -

T RP180 DL CHEEN BN IRE I 5. ARORERD
FHIRETREZEIIEREHOBHESRONE I &b b S
Tod, RIAPZFEINIEREHO LAETH 5 2 LIV L,
[R1 lzoWT])

RP270, # 2000m » 5, Rl OER & Bbh 2 KHHE (R
1) ¥bh, 40~50° OEKT RP400, ZEE 5000 m % <
Bel, T THHEEZPOEDLN LB L% 5600 m T TEH
T&S, INLDIMITE, RERICEIZNE SIERPHIC
HoTHEELTWVWELIILAZLS, RIERI 22%<CED
WEOWA XY PENED LN S,

HARBHCHET N TONEESLICEZL L E, R
ST g 2 VB RAEOBRE & LTid, (D) =)IEREE &

NII-Electronic Library Service



352 2

FREEOBATH 5, QEEN 2 v ELMBEROBMOR
BLETHD, L0I 200EAOVERRLIEONS. (1)D
B, R1i3dbic 30~40° Rl 3 2 MTL o—#& 720, B
ok sy (1992) OREEHBEEOER L X<
Iind 5., CHENEREHO LHRRI A5 R ANEDTR
BoTW T ERIBB, THISHLT, (2 DESIE, EE
5600 m ¥ CTHEE L /o REASmE SRR 0L ok o
HENBREEIGERT 2D TH S0 5, REAHDILE
RN LAHERENES S, B0 Tidl)EE-T
SHRINEREEO FHEIE RUICERELITVWOTO R {LET
HEUloNTVWBE EART, Lzd-T, MTL 3ERET
ERILTVWAEZ i3, LbLl, TORU ZREBAHE
AHIBTEZE, W O»OFRLANTREEMES, Flic, HE
WA BO RS TH 5. b L, CoEEs—dothcl
REnfE 35201, ZomRFEEHEO RS (RP
250) & AREEAEEER (RP490, ZERE 5600m) %#ia 5 A8 i
HHET 50T, JLics0° b L RENLDEATHEALTY
5l &b, Lrd, EEOHBESILEICH~NTERICHE

BB, ThERHITILIETEE, Tk s EAcHEP-T
FABAEAEICY 7 T3 EF VBB S, FHHD LS
I, FIREBICSVWTRTTRE L OWE L iR HEER
BIEENTVWBE S WAL, 2888, 1973), choD X H i
WEEERT 2 60RENZLEV. B2, B REL
OREROABKHEREE LTELZONEDR, LWVHT L&D
DVWCTAEIIEEHIANEYS - 5BV ETH B, JtEORE
B0 HbREROWAREETH 2 & LTd, RIS
DRI PEFER (RP250) & /A LILAICIRABATHIZE
AThy, EEIERKCKEEREESZONTEIVWIRTT
b5, LlEoEE®S, (2)0RREHIZET Sh, R IZ=ERH
JIZEER & SR & OBR, $b 5 MTL 08Tk 5
EWS () OBRBEAEN S, OBIRIE, RUD, Bd»
SHNL L@ D I WA Ny b EVWS EBICEEIICE S
NABHEBLTVWA I EDbTEINS,
[R2ic>W\T])

Rl B U R O FHic, IR, HEEK 3500m 5 53k
R TAREE A5 S RP280, ZEEE 6500m 12 % 5 RN (R2
) W@ 5N 5. RIBLUTRY & R2oEICIET
noLREFHTREOVKEREAZHED NS, Chdico
WCIRBRICRE T 3.

[R3, R4icHW\T)

RP570 f:5 O HiZ > & %9 45° BE A © RP370 17, 2R
3000m ¥ TEBFTE ARHE R3) SRBEHOLNDB. TOHE
i, RI" &% T ZFRITHE L TW3,. & 5ic RP600
DD B A0 FEERI O T (R4) 255 545, THIZHE
FE2500m fHET R3IMEICATT 5. R3, R4 L bEHETH
BERAL ARy b &Yy —FRERAERLTB D, WA
KB WEHERIOE S AE L TWw5a, RS FFIEEEILEORE
th% i 2 HBWE (BRI, 1985) xtis L, R4 iZHIERE S
BWT, HpNE LT T e (Fig. 18R &
SHSd 3.

[EI#RicB1F 5 MTL ic> W)

P

e

[ 1996—4

Fig. 4 1o B 2 RBE T O#E & Fig. 1 IR S W - HiE
X5y OxfGBRE M9 5. RP1 455 RPI0 £ ToOMEET
22055 25km/s LML, RP0 2> 5 RP130 &
TOLHEIZIZE 25km/s 277, RP130 it fi R &
HWTIE, RP240 £ ¢ld 25km/s 7» 5 35km/s ~ & B4
L, 20X 0dbcidEEIZEEL, 35km/s 5 38km/s
/Y. LU EORREESECLANS, MTL AL0BEH O
PEREEWTE (Fig. 1) 245 &, THBRILICEERL -
Helsiisih o X WKEER I & > TS h Ty, K&
HOBRREY., Zhicdt LT, MPBEhoRHEE b
N3 b0 REFEENSRET, »o% OEAMEBIED 3,
%7, IhSofic, JLiERT bV A Ry RN D
b@H oM B, MEOERL, MEROE VA N b O
IT & - THERL S 11, RP130 idh & LA RP170, R
600micE-TWVB EEbNSE. ThiFl&LTCFig. 68
KU Fig. TR, ¢18b5, HEESTIRERO TS
CORAGESEELTV S, MRBERICE, &5, Kot
T D@ & o JLERI O 1 ~ v NEZFAHS, RP160 DHiZR»
5 RP200, #E 600m FEE = TEBIFTX 3, ThaF2 &L
7o, 2L RIRBEONIEEIC D LTIE, B TEE
BREA NV s BEHA LN, 5B OICRNEEST 3. RP
90 LI DR B FTE T 5 REE 0 72 W EEIRR L, ihfEE T
H5H9,

[(FIREEEHRE L 2 9 E OB ORES]

MRBHEHE Y 2 v EOMORES R, HERBEOKR
(Fig. ) R E TOMEIC I NI, IO MEE Fic
A LBICERI L T3 & TN 508, REHWHE Lic
BXGT 2 REHE IR TR, £, BEHIcBY 218
BEOMEZTRRY 5 KEHPRKHE A <> b bHERTERE
W,

BiTiEIC & 3 MTL EES OB

THE L FIREBHOHBIER, SSENELE LToRE
WHBITEE, $ 1B, RPIO~200 DEIFIcHBVTIE, WER
WEHIKEAECH LS BIELTWB EEZ OGNS, DL
AT, KL BREERE U @5 O RSk o MBI
Ko TRHRTHERES & 02 52 & IIRERIBAYNH 5.
Z T, BEORMEOHEITRELAEN /A XELTH
FENTLZ S HIEGCROWEIEREH VT, T oM
& DRI 2R B 1.

1. BIRAE

VTR LUk 7 — 4 BRETEMBER O - icB ot
MR OWIEIERETH D, S THEBSH (226) XF 4 v
2 VEL (120) BEORIEERSSH 2 2 LIl 305, 7 4 RO
BRI OEERSEIBRNEVWEIASH B0,
fric RV ERZZ D 5 By 9 EIRTIT S 5. '

HEOREITIZ, MERASLY L SEREEMHERE L ThE L
TEMS, 7465 —rERAV, hRESRMIDO LD
EREEERE A2 2B, RP1~200 D& > \W T
RS T FVEIER L, B SBIER L O EREESE S
NE2ETEFNVOBIERIT-> T, BRI EEEEE S LA
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NNW SSE
RP
200 - 129 - 70 1

o 235 ﬁoc_hu Fm

Alluvium

[+] 1km

Fig. 8. Detailed shallow velocity structure of the southern part of the seimic line, based on refraction analysis.
Figures denote P-wave velocity in km/sec. Arc with arrows indicates the probable range of the boundary
between the Izumi group and the Dochu formation. No vertical exaggeration. This profile was derived by the

wavefront simulation method (Sakai, 1992).

Koo, EmEHOHEIE, WHEEEE B 1992) %
i,

2. rhRSEMhEDREERETT I

Fig. 8 iz RP1 »» 5 RP200 & TOFMEEBITER & 2
OBEIRIET 5 EEL SN HMBEERT. TOHEEHEN
POV ODDORFEHE LT3 LN TE S,

1) SR EO#EE I 40km/s LI ET, RPT0 &M
¥ TREOLEOERDIER ICEL, Thk vt ER
A EDDM L TILAFD > TIREZICEL H->TWVWE, L
L, 2O LEHEBE T ETHRVTWVWSOE, ZiREBOREEHD
120 F v ¥ 2, S3km EEWEHHSHICTER Y, T2
ISR B OEERITB O T b ERERE OB S HE D
BMDBER ORER» SHFsh 32, ThidEFEoBMmc
& S TERIERF S OBER» L DIEMT 5 &\ 5 EERE
BhobbTRHmansb0Ths (REIERD, 19949).

(2) THBEAMRBEE OBERIGENE MTL (REHRE
LMD RPI20fHEICEELTWVWAR EEZONS. T
NIRFEEHE T RPI0ME TR T EENEMLTVWSE T &
HobHELLTH S, RPI20 DEGH & JL1A T HEE A3 2.35
km/s 5 2.95km/s ~NEWINT 5. oI &k, RP130fF
TICE > THHBEES~6m OF 18 (0.405km/s) ORI
12 3.02km/s DFIRBELBELEL T3 E V) EITHEI KL S
RBHEART (FHE 1993) L bFFIMTH B, UH, BR
BBOERIDILFAIE TH B I EIIHETH 54, % OEFMA
WL TREZRBOEBEV - DFEET I EITER
W,

(8 REWEIHE--TWEEELILNDE LA (RPIG0O~
160 1) TRETEFERSARGENZRL, RBICEEOD
BOHEBYAEL AHLTVWEZ Eibh b, £ RXEWE
A THERET O EREMNS SN2 DHI N ER T OBES
EOBREZEMNAL TV 3 hIHEOMENTH 5K TIRREMITE
W,

BEHZEC LM TREOHETE
1. BMEATEEE
REtER o CEITENEEE TAAR T km BEE T
OHERESE O I SIS o 7o, MROT UM SEK
RO A LBEIN TV S, BEAEECBLTRZENGD S

B, FELLT, DUFo3AEflic THE BT 2%
BAZEAHIKWE L. H1iE, Fig. 6185 RL &Rl
DERINEREHEO FHRTH 5 LFRa N3 L34 Tl
N, WEOMIcBY 3 ZRNERSH LEOMETH
3, %213, MBEBRIEFY 2 vEHOWIEORELE
FEHOEETH 5, 3, MTL BIRHEE IS 2 E
BHh O OWHRRETH 5.

HIE L, EEEEICH > TRPLDSEE®D, IFRPO L
KA 0 4 5 Ol (9 125m IR T1T -7 GRE 131 20
BEYZIc Ly, AESEESERICOVLTE, HERETS
5LTW3,

2. F—YB

REF— 5T, EWHEIE, FY 7 MRE®T- ki, U
TR HESFETL -

(1) HFEHIE

HIAEIE I, AEAH» SR 5km & TOHF%E, 38
KA T -1z, W -4 1d, QRESR~50m : Hitco
2w BV F—7@50m~1km:2H5F45HD 1 oK
@ 1km~45km : E+HEERBE 7Y » F 7 — 5 Wi LHRE
riER, AL, EEEs (1978) 1Tk 25k cHIERIE
EAFE LA BREIEVEE, J0EBVBENERS N
30T, RIEA~50m OHFFHOMIEIZ 0.1 m BN F THIE
LiF—7 %2R0k,

2 T—HHEIE

HERAHE OB A ONABEE D 7 — FRHIEEIT S oD ICHE
TH 5. HBEICED RSN OREE S ke o
sHG & #RE U iR, ME oK & oHBEPR /NI VoD
i, EAOEHEBED 23~25g/cm* D EXTHB T L
Sip &I o7z, RIT, HEREIIH SIERENET VI ES
EoBRERT e-HBERNEHVTRE Lz 25, BE
BBEZ25g/cmPThBI EMbho7, —F, EHELE
BBlicBOT YA A Filik v Ficd 3850 IERMCiRE
BB ANEREAEETH 5. MBREROMEREHLED
BARFENCBIT 583, Ohnoetal. (1989) i Lhuld 2.52
g/cm®ThHb, PEOTLEEEL, &KL L TOEERE
% 0p=250g/cm® & L7z,

Bont 7—rEBE%, WM RP1 &4l RP621 %4
SEHICEET ST LI TEONZSOH, Fig 9icE
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BMTRLTH B, ZoRichiF 3McRS o fERES,
Fig. 3 IO /RS M RARBISRIA O O FEEE & 13 D¢ IsE S 254
BRORBIRNIC3EER Y, Fig JIRINTVE X I,
AR TRV IEORE A TTWS. RP120~130 ik (BB
I 3km) IBWVWT, SBciED L, RP460 fHE (8102
km ) TR/ANTE S, Ehkodbfilicis 2 EEOHEmML
B 5,

3. MTEEDEFI

(1) BEEFIETE

—DOOENREAEALEF IV, BMTEOBELEED

BIRICK - T, EHICEAT S, TITIR, HTEE=HIE
Beat, MRER, SExRs o0 THBLVS 4EE
BEAEP ORI NTVAE D E LT, RAFWEEE L
EREL, BEALHIELBNELY I aL—Ya VAETT
3,

9, EHEEOE 1 OHMNIBI L TR 3, R1 & Rl
ORIICEHEA 2B LI RBHKOE VA RY + 235D, K
JRMNIC B TEIRNEREEO FRAHE 521 & & 5 IcfE
LTWBZERBEWEW,. 727, HEEBEMEL, Rl 2L
BlicECETEBIETEBEDLEND T EERETT 5. &5
gL LTI, RO2BEOEFNVERELL. 1 iR, =K
JNEBAEE fIRBEE, THBO 3 BELAMEN, RI HHE
SB35t (RP210 fE=5km) TH s & L1z, Thi A
FEMFS 510, RAMES RIEOKESILE (RP
180 fhif=44km) &7 ->TW3, Th% BHREMES:,

wiz, BE20HHODIT, ZHRINEREE Exray
w8, MRBHOIFOLANOEELEZ 5. MREEHO
FFEHERE IS 2 HIB O BIE % R cin -» TBstcinE 4
5LBBLE 4km, BEHIBILE THES N3 ARAHD
A 30~35° %2 2 D F T EWICEE L 72384, R LOKHA
DOBEIF 4km &735, —7, BEH100m 28i% 205
WEEEAEE (AL T2 RP280~RP340 o437, Fig. 1%
B 5, BEAZ(LsE3Z LU AREEKRLTHEZ L
KEETHE, WEBEAEBAY G E T hiEoREE IR
WECE-THHEOBLL TRV EEL T LV, AlGIC
B SO BEIIB L% 2km ThHOT, HERKBIT S
R R T 2km BIIRBEBSELEL TV BITEL
T, i, BESkmPIEELT B L, R ZREARE A
LicBRicE U S AR NIl 8. 22T, 8E0%EE
% 2km, 3km, 4km &L, ZhZFh0l, 02, 03 & L1 &
3 LT, A01~03, BOI~03 D 6FHD T FVAIEL NI
(Fig. 10).

(2) EFIIEHERE

PG5 N RIS TICIE O S 2 RE L - IR E 57
WEBRFEL, AU EEE cRMA2N#EE5 % % Talwani
DHFIC L > TEHEL fo. FHFRIC & 2 FETORRSES
HELEETEZ3E/NSTE DI, FEGHILSS
pEdh & S 10km Z)IERETB LUEE I 2 v 5DOH
TREZNFNIREE Lo, CThRERMIc R ToRYT
b5, FEER, RUPHERICERTE356km & Lk,

BEIZOVTE, THEIBEBLEEARET I DI, &

2 SO - G

1996—4

(mgal)
40

15 10 Distance(km) 5 0

T T T
620 400 200

Fig. 9. Well-fit model (A02-No.13 ; open circles) com-
pared with observed Bouguer anomalies (solid line).
Horizontal axis indicates the distance from RP1.

ROEEEHET 2OBH LY. 22T, 4ThHNKIIC
PBO#ED 235 km/s THBE WS T EATERA L, HEEC
B BEEE & M EE O 12> W T O Ludwig et al. (1970)
OEERNWT, 23g/cm® & L. FIREEIc>VWTE, BER
DBEHICED 25g/cmP EEELI. FDH AT, FFEI2
VAR E SRIEREEOBE 4+ OB S BFN AR &
¥, ¥7, Fig. 907 - rEEOESHE L REMEOZE IR
—E T AEAEEGRERD . FOE, HES o v
13, 2.57~265g/cm?, =H)IIZRKEHHIZ 2.66~2.73g/cm® D
&2 - 72, FIRBEEOBEEL, Ohnoetal (1989) & H.
BLTHRENTH S, ZiNElEEIE, &Lt =E
29~30g/cm® OEEMRE, BL % 27g/cm® OB,
25~26g/cm® DREHFHICL VBRI TV S, ZWIE
BaHERoBES—R/NSTEZ X5 IcRA 20, HKEE
Y 5 17km HOWRE THE SN AERE 1200m O F—1) v 7
F—% (4BEAYS-1) ic kg, HEMEFESSEIcED B
E&Z 60 LN Thy (BRAERY, 1970, HEMAEE
FEN260TH, BEREEHEBICL > TORIEANL
BLIETH3, Liti-T, ZRIEREEREE Lo
EoZEHiEL PO XS KBETI20RFZYTHS, 5L
T, Table 2IC/RINTVWB LI I >DEEEFMITHL
T No. 125 No. 25 £ TD 25 OERELENHES NI,

4 ZEEFI

AZJREF VOGS, AL IS U TIIEESM: No. 25, A
02 izt LT3 No. 13, A03 I3t LTl No. 8, BREF LD
54&13 B0 ot L Tid No. 25, B02 joxt Uiz No. 13, B03
X LTl No. 8, &) &5 oY 5 W E6FH 0 5544 T
BEREFE-HT B, ChODREITHEDISEETZEF L
M [A02-BELSE No. 13 (Fig. 9 0EH) THB T &b b,
M=mNERGEH, FRERH, LHBO 3 HELAMER, RI
PEBRE WG 5 1kiE (RP210ffE=5km) Th BT &, 2=
HINERESE, HES 2 vEH RERD 3ZOLES,
TROE, FNEAOKFEBOFEERISkm THB, L0HT
EBELNSG, LaL, FHERET 2L, 1~4km (RP40
~160) EEOHEM T o 7 > A VRBRAIE 27 > 4 L &
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North Dochu South
15 10 5 0 Distance(km)
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P. No.

(uy)yadaq
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IMaterial Boundary |
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Table 2. Density conditions for the

e eha500s
<
.gé]o hup
23331 Dog

Fig. 11.

FHSE—H LY, 22T, RnLEOBEERICE
WTERERERLXENRE (RP150) OFEEZERLEND,
[A02-BFEES M No. 18] 2 X VHEMIBIELD>DV I a
L—va VERDTEFT L. ZOHE, THBoLico?
RBROER % Fig. 11 0 & 5 K RXEMEHSTA S ETL
BEEEEFNVOLNEVERE 72 7 » 4 WIEW T & HSEA
L&t oi (Fig. 12).

o

N
)

v

® R

1. FERFEOMEFMER
RENFHIEBER Ik > TE SN RKERERPRE A XV i
S\, EHEEE, BEOERINZ TMT Btk 3EBXE
HEFERR E 4B 2 oo, BT 3. MT EiRDWVWTH,
TT, BEEED (19932) BELIHELTVWE0T, R
D&% Fig. 13 1R L, ERicBVT, BRUEEESL 10 Q
m &5 & BIFEHERE=)IZRERE 200 Qm ZFRE
B, 1kQm BHEFEY avEHICHRT 2 LEBL 5N TV S,
(1) RI-RI'iz2WVWT

RI BLURU B=ZHNIEREHO LHTH B ERTT
Witz o &, 10 Qm OBREEEERTHER (=
BNERERICHE) o kEoME SRk T 2 YHEER

simulations
Fig. 10. Geometrical Case DenSlty
model. (1) A-series g/cm 3
Junction of Dochu for- No. RYOKE SAMBAGAWA
mation, Izumi group, 1 2.57 2.65
‘and Sambagawa meta- 2 2.59 2.65
morphic rocks is under 3 2.61 2.65
RP200 (distance=>5km). 4 263 565
(2) B-series : Junction 35 2.65 2.65
of the - same units
under RP170 (distance g ;2; ;2;
=45 km). In each . :
series, three cases (01, 8 261 2.67
02 and 03) are proposed 9 2.63 2.67
based on the depth (2.0, 10 2.65 2.67
30, and 40 km, re- 11 2.57 2.69
spectively) of the con- 12 2.59 2.69
junction of the Izumi 13 2.61 269
group, Sambagawa 14 2.63 2.69
metamorphic roc.k.s, 15 265 269
and Ryoke granitic
rocks. 16 2.57 2.71
17 2.59 271
18 2.61 2.71
19 2.63 2.71
20 2.65 2.71
RPNo 21 2.57 2.73
o 22 2.59 2.73
1.0 Distance(km) 23 2.61 273
24 2.63 2.73
25 2.65 2.73
[ Izumi Gr 2.50g/cm®]
{ Dochu Fm 2.30g/cm?]

Depth(km)

Modification of well-fit model (A02).

MTL fhED SdbicERl L Tw 3 (Fig. 13) &k ->ThH
ZREN B,
SHIBELIMET B E, 81, RIS 3=)1Z
AR E THBOROAREAEIE, EHEET A2 B5KHE
EFNER - EICXD, RP210FHEE TEHESQ, £2
THIBICL » T a 3, ThihdbTid, ZlIIER
BEOLE dbb, MRERHD L VWEIERL 2 vEHE
DR, WERMKREE S, BEEL (1994 2T - HE
0~16kbar FTOHE S v — & v RATEICIhiE, T8
B/ EREEOREARE LTORLEBVTE, WE
DO DFEA v ¥ — 5 v ZARBREZVDT, BOVREHRE
s ns. L L, FIRBHE/=FINEREHE O 5 kgl
RITIEWB EFEA Y E— 5 v DB EBICETT 5. RP
180 LUE < =) E S5 O _Elic i3 2 ST A5 A
KIE3DREKREVR L, —F, ZENERESRIEHE LA
L& SICHEHIICZ 5 ZEEBRDT B o EE MY 5.
OO ZFENEREHEEMRBEED 5 VIHERD 2 v 5
EORIOREBRBRHELERE & bITEL Y, RP270 D
B, B, RUELTHRESNLEZDTHAS.

2T, —H, RU DL, LA B E, RP2T0 LIFE, B#E
2000 m PIET R ISR T 2 W W< > & OB Ic K4
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(mgal)
30

0
Distance(km) 0

1
1RP.No.

T T T
620 400 200

Fig. 12. Bouguer anomalies (open circles) for the
modified well-fit model (Fig. 12). Solid line indicates
the observed Bouguer anomalies.

# (splaying) UC, HiFicBLEL TV AufEMN S 3. RI
&R OfjoEWKSER, BLOFL, F2 E2hd &FfT
T EIMERO A XY P RENSESN LcHERNICHIGE L T
WAEREMDSH . T 9 LcEsa s, Rl & Rl OBERAHH
FEISRENIBOEED 1 2278 - TV B SELIE W,

D,

BANKBROFER, 3 THR~/RBE T OREIFEEED

BFick-TdEFan s, 94bb, RP130 D 5 RP240
T COMRBRO PEREEIZ25km/s 5 35km/s TH
b, RP240 LILOFIRBEANIZIFZE L T 35km/s 2R L
TV ZEELTERIR/DE Y (Fig. 4). &dic, T
Fric B 2 MW B id R i SR o Ak s &
379, ZOXMTOMREHRAOEEELTT28E%
1o ENTFEENS, FIREHOBEL ST XT—HEL
RINETOYIalb—Ya T, BEH3km~65km
(RP130~RP280) #EAIE X VT BEBEOHBSKE» - 12
(Fig. 12). Z C TRONWWBHOEET 2 IRBHZ(EEE
B/ (Fig. 14) i< LT, fRBHOEEE 005g/cm® FiJ 3,
TRbb, 245g/cm® & LT, WHTHELET &, HAME
EHBMEA V-2 BT 3 EHTE, BEHMCIEREED
EFNERS (Fig. 15). T ORI, i~/ nkiE
B BEEROFELEXRFT 3.

%31, Rl &R OM%IHECHEICT 27— 405885
NTWRRWI SIBIL TR, BEIBY 55— 7BUE LR
B LU TBBENSH S, +45bb5, RP1H S RPLIT0
¥ CIEEENR RN X WEREAIRTH, 9, RPLT0
FET, X5 RP230FETHEMT S (Fig. 3). o7
%, RPI180 4> & RP250 % T D¢ i3 8 I B AU 22 el
PO, 2RO Tk b BN R OBHEF OE WX
FIiCis > T3 (EE 1993). & 5i, BT DK
/A XU B U R ERR IS, RP180 fhid & 33 EBE
DEVEE 1983 B EEES. b 2 > DESRMEH RPI8O

1996—4

N10°W S10°E

MTL

Chichio F. Material Boundary

Fig. 13. Resistivity structure determined from MT
measurements.  Solid line with arrows at bottom
indicates the position of the seismic reflection profile.

South

lzumi
(lower density) | pochu
0 Distance(km)

15 10 5l '/

(udp)ydaq

P R )
P R R R R
w

200 1

RP. No.

Fig. 14. Model considering that the Izumi group has
the splaying zone of the lower density portion.

(mgai)
30

15 10 5 Distance(km) 0

ATRRNW

T T
620 400 200

Fig. 15. Bouguer anomalies for the model of Fig. 15 in
case that the the lower density portion of the Izumi
group is 245 g/cm®.
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600 500 400 300 200 . 100 _RP1
Tanaka Fault I AF MB Depth (km)
N e Alluvium sL
P m 5
H- |
2
a
| ~ ~
Ryoke G.R j Sambagawa M.R. 3
4
?
5
]@& Shimanto Gr (?)
il .
A Fig. 16. Interpretation of the sub-
T T 5 surface structure of MTL suggesting
10km Skm that the active fault MTL splays off
the material boundary MTL.
400 300 200 ) 100 _RP1
e AF MB Depth (km)
=2

S

N~
S YA

~

~
S N

.~_Sambagawa M.R..

Fig. 17. Interpretation of the sub-

5 RP250 138 & TGO E % T, Rl & Rl O#EkE
FROYE LRI LTV 5.,

2) Flicow<T

Fl Xt/ MREROER A I LVWITEIEF, §T
R LS, BITEETTORBRRERIBOL TV S
(Fig. 8). Lihi-C, Fl1d, THBE/MRBEHOBERTH
b, FaHdbicSERILTWBR EAIBEINE, TDER
WXEETD 5 A 5 ETENE MTL (REWB) k-l
Wi T A EEEMEASE Y (Fig. 11). TEETE MTL (REW
B X oEERoBRBKERO», HiZVIEREZOM, H5
WM D L L b DO, ORI T
BRRE L THMrTE IR,

(8) R2ix>W\WT

R1-R1’ & R2 ORIc REZ BT REE MR H 18 0D
SN 5D, R2XDTFIiFKEWV., 2D &3, R2BYEEER
ThHBIEATHBLTVWS, MTERRLEREEEFV (Fig.
13) 2&ET 5L, ZHINEREE (10 Qm) o TFEIHIG

surface structure of MTL proposing

% that the active fault MTL is formed
independently on the material boun-
dary MTL.

TAAREE bR s N TI W,

(4) R3, R4icHoWVT

R3, R4 HATUEE LUENEETTIMBIHIEL T
WETHAD T &L, MEMEHABORR»S, 3 CIcfEH
L7z, TZTiE, R3, R4 OGS, fIREEhOSEER
BT AHEEES IR VA E S h, BET S, 4654
Fick2RBETE 2B P FEE R, HbOWERELOIER
PR O ESRAEED 35km/s PILb, JREBH 32km/s LA
Lo PiEHEETH 20 LT, HEWERPEEOE LTl
B O PREELNE LLEER N2Tkm/sTh 3
(B, 1993). bbb, IREENERELBLESELE
DPEEEZIZ03km/s BETH B30I L T, HPWE
OB I TRAFERREE & it U T, 0.7km/s 2B OHEE{K
THd 5, &5, APWER S CIETT 3MBIR-> T,
A OFRE P EALTVE, INH6DI EEEET
T, R3, RAVHTHIBBLUOZNEFITT 2HETH S
EWVH, EOWEREMUTH S,
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2. MITHEE

VLoBERREAREE 2 T, WEBEARMTL LEHE
MTL % H T2, HEMEROM TS ORRERA
% (Fig. 16, Fig. 17).

9, WEBER MTL I3, =8IRS EEEEN 2o h
ﬁ%t<iﬂﬁ%ﬁ&®ﬁﬁﬁgr&é®f HFicBwT
FRU YT 5. RUSEE 2000m LlETE 2 IciERET
25, EAIETHROREE SV (Fig. 14) 27EH L TH
FE L7, BIRERRERIZ, Rl &Rl 254 ¢ REHERE (Fig.
6) 5 b FERD &b, ZIEREE EEICHE L TV
BIEERBLTVS, &5, BIOYEER MTL k>
Wi, F1 BAEMCHIETH 3 & +hid, FLIicHkT 3,
5 L TYEEER MTL 3% 5 km BE £ Ti3dkic 30~
WHEAIL TV B EVE &, BEREFLEEBRTO 7o
77 AN (FENEd, 1987) &L FRTS. BB, £E
R BV T}, REWE (EWE MTL) LIFEoD F1 33~
THE=D VWS RS 55 (BB, 1992). ¥rEHER MTL
i, EHOBSNBERELEL TV A EEEESE W, F2 4%
D1 >OWEBITHIET 26D THA S, Fig. 16i1cit, i d
OESGNFB O RLTBW .,

T, TEWTE MTL i3, MiRicBLTELOWBE A
SOXEWETH D, RPIS0 fhAZ@ERd 5. ORENEH
HRCESHELS MoV TlR, AfEEE LTiIRE LW T
20%5.%1iRl#b%@Lt%@@ﬂiﬁ%fmﬁm
L7z OWBEMBELTOMILTHREVWIEZLITH S
(Fig. 16). #2113, RP150 ok H» S R1 OEEETY B &
Z T0°LERI CERNE RS A UM 2 (Fig. 17). T 0
&, EWEMTL &, UEROPERER MTL &izbisd &
SEHEEEATIIMILCEELTVWAI LIRS, BHEDL
CA, 95 LEAEoEE BN Ic K 2 EEER
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