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Abstract

The existing heat flow data in the Shikoku Basin are highly scattered and the average is
lower than the value expected from the heat flow versus age relation for normal ocean basins,
probably because hydrothermal circulations in the upper crustal layer are not well sealed by
sediments. In the Nankai Trough, where the Shikoku Basin lithosphere subducts beneath the
southwest Japan arc, the heat flow is too high for its age in the western part, possibly due to
heat transfer by fluid flow associated with accretion process, while it appears to be normal in
the eastern part. We carried out heat flow measurements in two areas with thick sediment
covers at the northeastern end of the Shikoku Basin. The values obtained are quite uniform
and agree with the standard heat flow-age relation after correcting for the sedimentation effect.
As the crustal structures of the two areas may not be typical of the basin, similar heat flow
surveys in the central part of the basin are necessary to know if the thermal structure of the
Shikoku Basin lithosphere is normal.

A time-dependent, thermal subduction model was recently presented for the evolution of
the thermal structure of the southwest Japan subduction zone. Because the age of the
subducting Shikoku Basin has been increasing for the last 15 m.y., the temperature structure
calculated with the time-dependent model is much different from that obtained by a steady-
state model beneath land areas. In the northern part of the southwest Japan arc, the present
thermal structure might provide information on the subduction history prior to 15 Ma. The
relatively high heat flow observed in the forearc region may be attributed to high radiogenic
heat production in'the old accretionary prism. The estimated temperature distributions along
the plate interface are consistent with the difference in the landward extent of the seismogenic
portion of the subduction thrust fault between Shikoku and the Kii Peninsula. For a more
qualitative discussion on these inferences, it is necessary to obtain more reliable heat flow
values on land and in shallow sea areas.
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POHET LV OPBRGEANBLETSH S, i, RORNWEEESEOA 1K
) ELTEFRREZRET 2 LHEMLHRICEY, BAFIERLEL TS, EH
(1972) PREIF (1984) i & b, ToHEEHWILHTRESMOMESTOh TS,
Furukawa(1995) i3, ¥ >V T BERRELEL SHET L — + O%HIE F L EE
BAeaiédic, KiMROSHRRIBKBERSCLIEMNLSOTHS L LTRSS
L, ftE%:{T-> TV 5, ‘ :

HAFIBOD & 5 MihAABECHVT, L 0ER, &5V EEECE R0 REHE
ZHEET HIC1d, BTV — P OWAAS OEEMSEETE WY, Bl 2 W
WOWT2IRFTLEFNEEZ B EBYEER S, HILHAIZ oW T, HASEBE et al.
(1970) ZEEHELT, D 2&KILEFNEESEE (fTbNTE /. Honoa(1985) i,
AHABIT LY B v b VICEZR I NBZHNP, TL— MEHOBBSZOEREEY
AATTRENIEE F VAR L, Furukawa and Uvepa(1989) [ ETUHEANOREE %L
EOTHRERBEERDTVE, BEEAMICSVWTHEBEEIEZTS T EMTEETH
D, Furukawa(1995) BHALHA LR HADREMELZ R L T, WHRABT L -+ D
& TR AIASEEOEE M 2 HRE L 7.

R, CokINHER, EANCEFREFAVERVTITbOATE L, $18bL, B
PoRBAL 7V — b DER, LAHALOEE - AESEHN—ETH - HBESITET BEHE
KEBICESOTERMSITONTE 2, ChEIEILERC DLW TRBB Y ZURIRETH 2
S, FERHADEEITE, hHAL 7 4 VE VS L—+ (NEER) DESIEL, %
DIREBEOHMENPREVEEL LNEDT, ERIRECIEICIIMELN S 3. AT
T, $TE2HTHRRET - S cESVCTHERZY v X7 = 7 OREEE ISV TR
LR, E3HTRUEEAILET I 2ARBAICOBRERT. E4Hicild, 7
FAHAL 22 B OREMEIC VT, HREIOBELER L EELICLPHEERE
7WVEHE (WanG et al,, 1995 ; HYNDMAN et al., 1995) DFERZMANL, £ OEHRLESHED
FHEIC>WTHLU 5. ' ' '

2. MEBADBREHE

FREEARO I, BN 7ROBA N5 7IKIR-T7 4 Y EVBTL— b D5LA
RAATOE, 74 )V EVBFL— N, 4 2OXEREEL SERINTEY, BEEADTF
KILARAATVWE DR, ME#EZTHS (Fig. D.

PE#ER I, FY - /DERILEIUN S AT h, LBV 2 RREORRE L
THEY, FE - NEFENOEIMIERICE > TER S N B NBE TS 5. EEXIEER
MO A4S (MuraucH ef al., 1968), HBADIERRS Nk, HSREGEED
fi#trin 5 30~15Ma DHEHEE S TWS (OkiNo et al., 1994 %), #HEZ O3 IEddiz i3,
o TOHKRE T ke < f2FEl I LA A EE L, T OFiRIE 12~14my. TH 3
(KoBAvAsHI and NAKADA, 1978). F /- R OfERIc Kk b, 15~13Ma Ic i3 b 2 BREL
#iPR i< 7o 5 KEkIEE) (off-ridge volcanism) DT 72 dDEEZ SN TWVWS (KLEIN
and KoBavasai, 1980). 1 5 OFEENE, BREOIEAKIH 3 VWRIEAKRTRICKEX/-
DTHY, MEMGEY V27 2 7OREFBEICHEEERIFI LTV 3RS 5.
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Fig. 1. Major tectonic units in and around the Shikoku Basin.

2.1 BETL-—-EBEORERS

s e B L TIE S NAclE T L — Mg, HIER2 S LE VAR STV A,
ZTORERELT, 7L— b O E & bICHERBGRESED L, #EE OO 129 1ckiE
DR A LA, oML, MREBCBLTT 2, 272 T EFLVIRE
& - MR A, RfubomilanslfEt LTeF bt 32 &B8TES
(Davis and LIsTER, 1974 25), i (7L — bOIE) o BT 3 BALHOEZ Hick - TH
HMOEFADRELZONDE, WTFNOEFILE 71— b QK (O 2580m.y. FEIY E <,
KEER P IcHE L TEEmL, BiRE cP Ikl LTEL TR0 REEA S
(Parsons and SCLATER, 1977), ASEERAEICBWTIE, MR O R A RIE L 727K
B, BUKIEREOMEAZF TORWEEOSVEER T — 2 1d, FBC 2Rl -
THDH (Davis, 1989 %), choOHMMLE FABBEYREDTHEILERLTVA,
PUETEZ O & 5 Blia s SUBHc LTI, Z0ORIERSES—BROWET Y — b
DbDOERFALE, o afigtEdd 5. HIILKIC K BHFEEY v 27 = 7 OEKSEN
(IR WIS Hithsigiiic B 2 o & - Toiud, MRF OB OEIERSEIC &7
ML T 3. thHASWICEREL TV 28OS ICE, RAALR T TR b
vz oy YHOMHESRERSICOSEERETCLOEZ NS, COMMERTT IC
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3, EEREEARMT 2 ER T -5 & LT, BiBOMBEFER & KE - BUREOBIRSIER
WWERTH 5.

PaRk ef al.(1990) 1%, 7 4+ V) ¥ ViBORBEIT > TES & KEOBEFREFEL (FAN,
749 EVEET L — b ORMBEE ZFE CEBOEE T L — MTHATH 800 m RV s,
okt d 2 EE OHIMER (2 O/RE) BEET L - POBALBRE LW EERLI
Ft, 74 EVEBIAOBBIIOVWTLREL, HIEBEOKREY 1) €V igDIKE
—FRHRICE > THB D, TOMD bDIE—EDUEET L — M2 W T OKE —FEniliR
E—HTHELTWA, '

BAHEBICOVTE, FHBEEL D> TOERBIOVTEHTNEHERET -5 %27
oy b LTHBE, Fig. 2 0 &5 BEERMSE SN S (Yamano and KiNoshiTa, 1995), %<
OEBETR, BETRLE—BOBEETLV— MZBT 3T & BMEOBGHRK (Parsons
and SCLATER, 1977 ; DaviEs, 1980)

g=ct 2 (q : BB, c=473—510mWm *(m.y.)"%)
EEBANBERMEONTVA Z EH¥bh 5, HiIEEOKESTHEICEE VRIS
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Fig. 2. Mean and standard deviation of reliable heat flow in marginal basins plotted
against (age) 2 (axis labels are in age) (from Yamano and KiNosHiTa, 1995). Data for
the Shikoku Basin (S) are shown by bold bars. Dashed lines represent heat flow
versus age relations for normal ocean basins (c=473 and 510mWm™* (m.y.)"?, PARSONS
and SCLATER, 1977 ; DAVIES, 1980). A : Tyrrhenian Sea, B : Sulu Sea, C: Ligurian Basin,
D : South China Sea (1), E : Balearic Basin, F : Parece Vela Basin, G : South China Sea
(2), H : Caroline Basin, I : West Philippine Basin, J : Celebes Sea : K : Coral Sea Basin, L :

Aleutian Basin.
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PEER L AR H AT ARABRTORERBEIC VT

DTIRVY, FEICN T 2 80E, RUOKEOEMENEDL SRV s, HilliBA%E
SHIBEY Y AT 2T OEEEEE, —BOEE) VAT TOb0EEARNKELT
brEEZONS,

2.2 MEBEZOHRTESH

EHBRTE, 1960 FRURS < O THRRBAEGTONT S /o8, BRESHORK

RKOEHZ, EFCESOENREVTETH S, Fig 2R 013, MEEZICE
i 2EGRE 7 — ¥ (ANDERSON et al., 1978 %) 5, BIERENS L, pomEIcERED
BB WEBLNAMEATOEEZZCH LELLDTHHH CGESHITRTF— 4 138
W), ZOEYE BRI 82129mWm 2 Th b, COEFEROMIL, FREo—
BHIBERA LD bERRIEL, »oMmoRBIIHNTEL2EBREVILBDYS
(Fig. 2).
COFRRELTEZOND DR, BFHENOBKERTH S, —RICEVEET L —
MIZBOTIE, BKEOROEEMRR - cHMBKOERSER GUKER) SEETS
D, BFEEDOIXS-EEREL L E B, KOBENWBBEZECHLTLESIEILEL-T,
BRlsN2 (REIcL3) BERBOPHEE T TV (LisTER, 1972). Z 0K, #HKE

PDEVHBBORE S ST - T, JORKBREIERSOTIIH A SN, BHE

ONHE R, Tl ST SN ZEENLSHEIC—KT 5L21273 5. ﬁ*ﬁ?#ﬁbﬁw
SNAHRBOE S, BE300mfEETH 5 (Davis, 1989 %),

VUG 13, A 156~30m.y. &<, HERANTRAKBERMSEEZ TR DEEL
>h3d, —F, HEEOEEWKRES IR T200m PLE, k& TIid500m Pl EicELT
B0 (Nemoro et al., 1995), FrcdtBH cREVKERSHEE T CEHU L TWE T EER
BLTW3, L, BUKEESE U SNIEMGRE, HBEBOES YT, HREL
BEBEOBEKEOLDPEROBREIC GIKFET 5139 CTH D (ANDERSON and SKILBECK,
1981), 500m OB CTHTHIcRB L OSNRB VT L bbb 0ES. £, MEEZTEIE
BOET O MEEICELNLTOREHAND B0, T IhoBBERHCKBENLTVS
AR B B, BBV, BUKERO s — v aEBOBRICKE S h, ERESERD
BEDfHEOROHBICRES ATV L0, fEcERoBHI T, AES
NEZBHRESTIPNELS 22 LEZI 505,

2.3 EEMNSTOSHRAE

PEEEZO) VA7 =2 7HRAALERTH 58BN 7R, KEDI-EFA O
WX > T lkm BigOBEWHRERBHELR L (NEMoTo et al, 1995), BUKERMFZELII
HUADONTVEbDEELSONS, (6T, Bl 7 7B 32RER, NEER
DIEERELZMD - OEERFENPY 115,

FED SIRFEEOHICAT TO 5 7B TE, + 7 7EOEFERITIZIX 100~150
mWm 2 TH b0, hAACEEBEOER» SHPRFENSE (100~130mWm™) L[EE
ETHs, LhL, BN 70LS KHBEEEOHEWE AT, BED» S DHEKRD
— IR AR D B T L ICEBINS 20, BRAIShBBEEMEL B E0WIEE
ZEICANZNENSH L. HurcHison (1985) O HEAH WV, EF O ODP (EREZEHEIRE
#iE) Site 808 (2351F BHEFES (SHIPBOARD SCIENTIFIC PARTY, 1991) 1B WTEHET 3
L, TOXRRBK20% L0, FHIEELBIE (120~180 mWm ™) (iBEDOF#IC I

— 109 —



L% BW-RT ES

NTETELT Ebh s (Yamano ef al., 1992).

IhE, MEEZY VA7 = 7 ARPERCHENTHEVRFREKH LTV 3, @R
THIELLFERETH 208, + 7 7 EOHEBYHSERICA NG 288 TRIBKSPED H
N, TOUDEEHPSBEESC L IVBFERREEEZOLOL TV E WA E 2
bha. LhlL, ILAAAEESE 4~5cmyr ' &4 5 & (SENo et al., 1993), fHifkicH b
AFNABBEKOBR 0720 30m?yr ' #BETH Y (Le PicHoN et al., 1991), T hhsd
NCh S 7ECENLTHHEIN S L VI ERENLEEE LTS, 5 7KTIE 10km
h1z 20mWm 2 OBGHEBRE A4S 3icid, 1m® ORREKN 2X108) b OB EEA
TREOHEYICZTEST T EBBREICKR S, -7, HHHINIMEBIKOA CERE
BREAHETECEIRETHY, BRKOBAPEROERTSH 2 EThIE, KOHE
FEAMICRD LT NI 575w (KivosHiTa and YAMANO, 1985 ; L PicHON et al., 1991).

D&, BBMESUEEZBEOCEREREEICX 300, MBKREEORBDOH
RIHERT 200 RIKBROMBETH 305, INEBHT IR, b5 7EL S
| h U THREYIhIC BT 2K - BARBOES ARANOELEHIDZ C ESERTH B, 2000
T3, ODP I & b MEM O b 7 7 ER A IHARTRE ¢ OEIFEEN TES N T
By, WHFLANICB T 2EE - BRE, BEKOLEESONE, FOF—-sM8EL0h3
CEMBREE N A, ChiTmA T, mEFLEAZ THBIEmICE T 32 BB 2R L N
i, BIBUKEBORND 2IREH 503 3IRITEHIE ¥y — v 2 HERT 5 EMNTE, &
ARBREOFRRICHES I L bAETH A 5.

—7%, REBHOREE 5 7HEEH T, Bllsh 38R 60~100mWm ™ &, HERER
BAZZ32 L 3FNEBROER EBAMNBHELEE > TW5D (KiNosHITA and YAMANO,
1995). + 7 7ESIcE T 2 SRR S OBERIZER 136~137 BfhEicd 5 L BEbh,
C OHPFTHE L WAGEME 21TV, RAOMBELEBO Lp/c2PHoMIT 5l EMT
EhiE, BEROSRRERE ORKMIHIC BRI bDEEL SN,

3. HMEEZLRERCESITIBRENTE

RIficii & S, MWEER THR S W 2BGEROFSE T > OHTHEL D b
EL, ZOFRE L TRBKBROGENEZ SN D, —FK, it 5 7R TREER
BREEMVBEHShTVEY, Thicid, HEEYOMIIHE S RBEKOFEASEEL TV 5
AJREMEN D 5. TS OREE R CUEBEOBREBELHO T 5i1TiE, FEEL S
7IETAFRHITHAREWEEYICEON B EY, Ho—EsRIFTX2L971
FETUEET) CEVMETH L. FEOHUEBRILETO 2 BRICE W TIT - 23
REMER, COoRHE2EBETHLZLTVELEEDLNEDT, AHiTRZFORRIC>VLTHR
~5B,

3.1 BREBAE :

T % FER L 7-—> Dk, Jbi 32 15 MHEONEBRREHTH 5 (B A,
Fig. 3). FE—/NEFIULIRIC B 2 B AT S HEEHE (SuveHRo et al., 1996) O—ER &
LT, 1992 FICHEIKF BN - IREMD KT-92-8 fiiigic 8\ C, Bl & HrE Ik
Wi 9 % MEREEE AR > TRRBIEAEM L 7. &5 —> MR, HF 137 BEHHE
DOEEBAIZER TS H (B B, Fig. 3), [ U< 1992 e fgRFBIEFE - SERY
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YRR & PUpE DAL A A &l O iREREE 12D W T

L2 o TK-92-7#iifilic B VW, il b 5 7 OIED S UETEZIC» T TOEGE RO L
ZR~BEHMNT, WEEIT-7bDTH 5,

BRI O WA S NS & JITERS SIS Table 1 MU Fig. 3IRLAEY TH B, G
HAEOMEIE, VTFhLESHImO 7o —FTA2HH L, KT92-8 HF-4 O&4 1
ZAh¥yaT st =AW THEETT - o, BMREERE, KT92-8 HF-4
THER L2720 T == Fi7o— 77k (Von Herzen and MAXWELL, 1959) T,
TK92-7 HF-4 K0 HF-6 T3 8 <0 27 (LISTER, 1979) 12 & D £ O (in situ) THE
L, #ofhofiico0TiE, T OAICE Y 3Ol AER L 12,

AR oML, M2 ORIEIC->VWTIRS~I0%BETH S, BLHESESTT L
77Ny MckDFBILEZF— 9 (FIZIE KT92-8 HF-1A & 1C) &, 13I1ZE CHigic s
FAEOELAEDHEETHD, ChoDEnL{ —HLTwAHELTE, BEAEHE
OEHEMEREVWE S5, BEURICH> VLT, FEEOMEIE 5~10% Th 5. ol
HTOREN SHETE L OB ZEDFMIZH L WA, FhENOHRNTIRIE—Hiale
WoTWAEDT, 0% E2KECHALILEBRVWEEZI LGNS, ThohSEFROMD
MET 5B BELERbON LM, BOELIUET 8 2ELE SN NESTE, &
FMFEDPEVEHEFEIND.

Mk A T, Kl CE R EEED fillo 6 ik TR T - 4 2185 2 &M T
i, C0HB, wbOHEHO KTI2-8 HF-7 £ < b SGdMEHRE Lcii@E LT, Y

34°N

¢
o

32°
136° 138° 140°E

Fig. 3. Heat flow data (listed in Table 1) obtained during two research cruises in 1992 at
the northeastern end of the Shikoku Basin (in mWm ?).
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LT1lkm 282 3EVWHEYIcELNTWS, 5 5055 3BV TIEEYELUAE
WWEBF— 9 MBELNTED, 2OENNESVWT &0 5, FRNEEREOLE I/ s
bOEMEEINS. Fh, HALKAELTRTS, HIEMEIT 86~99mWm ™2 DEIFHICIY
ToTEY, WEBZKBIEF—2 L LTRBHT—HTH 5. HRYOEVWEF Il
FEEITHITER LT, BUKBEROFEABI A LNTELDDEELONS.

W B T, M 7 7 OO 4 IS TEBHERAERD A ENTE. BETELN
TV B REEMBEE DS (Kato, 1987%) 25, Thonhd 1km 28X 3 HEY
KEDLDILTVEEEDLNS, TK2-THF6 TREDESDEIMSPPREL L > TV B,
HF-3, HF-4 TRE VR LAETIRIEHE L WEBE SN TWVWS, HF-3~HF-5icBJ 5 #
WEL, 89~103mWm 2 LK A LEBIC—HTHD, I TOLRKBROFEEZRT
TOWEWF =5 28R ENTEREFLS.

Table 1. Results of heat low measurements.

Station Latitude Longitude ~ WD Pen N  Grad TC HF
N E m m mKm?  Wm'K' mWm?
KT92-8
HF-1A | 32°15.3' 137°54.8'" 4035 1.5 3 111 (0.89) 99
HF-1C 32°15.2'  137°55.2' 4025 1.5 3 108 (0.89) 96
HF-3D 32°15.8' 138°08.6' 3750 1.5 4 111 (0.89) 99
HF-4 32°14.9' 138°16.8' 3810 3.5 7 110 0.89 98
HF-5A 32°15.5 138°24.5' 3670 1.5 4 100 (0.86) 86
HF-5D 32°15.6' 138°24.7" 3660 1.5 4 110 (0.86) 95
HF-6A | 32°16.2' 138°30.8' 3420 1.5 4 105 (0.86) 90
HF-6B 32°16.3 138° 30.9' 1.5 3 99 (0.86) 85
HE-7 32°16.00 138 38.5' 2770 3 8 35 (0.86) 30
TK92-7
HF-3A . | 32°52.0' 137°15.6' 4180 1.2 4 102 0.98) . 100
HF-3B 32°52.00 137°15.6' 4180 0.8 3 104 (0.98) 102
HF-3C 32°52.00  137°15.6' 4180 0.8 3 105 (0.98) 103
HF-4A 32°47.5'  137°18.1' 4135 1.5 5 94 0.95 89
HF-4B 32°47.3"  137°18.1' 4135 1 4 103 0.95 98
HF-4D 32°47.1 137°17.9" 4135 1 4 104 0.95 99
HF-5A 32°42.7"  137°23.2' 4085 0.8 3 101 (0.94) 95
HF-6A 32°36.4' 137°24.5' 4030 0.8 3 103 0.94 97
HF-6D 32°36.4' 137°24.3' . 4030 0.8 3 121 0.94 114
HF-6E 32°36.4"  137°24.3' 4030 0.8 3 125 0.94 118

WD: uncorrected water depth, Pen: approximate penetration depth of the
lowermost temperature sensor, N: number of temperature sensors in mud,
Grad: temperature gradient, TC: thermal conductivity (values in parentheses
are estimated from the data at nearby stations), HF: heat flow
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Fig. 4. Heat flow data obtained in the areas A and B at the northeastern end of the
Shikoku Basin (Fig. 3) plotted versus the estimated crustal age range. Broken line
boxes are raw data and solid line boxes are values corrected for the sedimentation
effect (10%). Curves represent the standard heat flow versus age relations (¢=473 and
510 mWm 2 (m.y.)"?.

3.2 BEEHHLIBREORFR :
2 ODEET, WTESH»SORFREEZERTEMSEONIOT, IhEEEFHE L~
T4 %, PEEZOILEETRIMBSEERORIESELINTE LT, FREEET 5
Z L TEIVDS, CuaMoT-ROOKE et al. (1987) Fz ¥ OkiNo et al. (1994) 1T & B i K5I R
S &, R A, BOEBRIZENEN 21~24, 20~23m.y. O&EFIcH 5 LEL LN, —
¥, BHREF - L TR, IhsoEREEVHERYICEDATVWADT, Billlsn
ZBRELERD I IMENEOREALTAMLENS 5. FLVHEROBEHST VO
T, WREEIC BRI REBBEL > D EFEL, 20~25m.y. DHIRIC | km RO HE
BELEREsNETEE, BRBENOREI 0B EREERBLONS,
INSDEREBRERT — ¥ 2 HEHET L — MBI HEEN SR ST 2 &,
Fig. 4 DX 5105 %, BZEROBEEICE > TAKRBOMESREMIC TN A EH 5
B, BIEA, BoOLFhicBwTd, HEGRARHIEL CBEROMIE, REOHMTE
fn— BREBEOEEHEL B L TVEEER 5. ~
COFERIZ, MEMERY VR 7 =7 OREREEY, DL bmBRIETIcs VLTI,
EREMTSIERE) YV R 7 2 TDBDEEDL SRV EARELTVS, Lrl, Thook
BHEBZOBUMICHE L T, BENICOBRELERERETIbDOTREV.
A e —/NERM O Bl & 0BT, HEEHEEOMBITX 5 & T
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HIFk D P IRERE 12 7.0~74km s~ TH b (TakaHAsHI et al., 1998), BH OIGEHRE, & 5
WIRMEEEZOPREICE T 55D (MuraucH ef al., 1968) L0 bHEBICHEHWELE K -
TW5, TO®EY P EE R, FE—/NEEOBIUKILTES LS KERES O E AR
LTWaafetkdidh b (TakaHasHIef al., 1998), ZDESICIE) VR 7 = T OEERKE S
HEBEZITVWEHDEEZLNS.

HEE B i3, SNEEOESEER, RUZOBIIcELTWA (Fig. 3). &S
i3, B~ 5 7RI ORI - MBS © T, KB - BB oM R, S
PR R OHFEHRSBE L7 b0 Th Y, BEOBEN TR KILAABMBIET D 5D
BBEEZLNTWS (LALLEMANT ef al., 1989 ; [hPG1Z A ,1994). R BicBWTd, [
REEBSET LTRSS b, REMRE BB OEEEIRELTLILHL
EARAAAY

#H-oT, Lo ROADSESCNEBEZLAOEERELRLILIRNETH
5. =, THBHEBENOS 3L I5TR, FRPOOBRFERIBELCAETELI L
PHERSNcDT, SKRIF, LVBROPRIGEY & A TEKREIEERTY, BRI
KETROKKIEGOHESED T, HEFHLBREBOMRES SR T 2H8ESH
5.

4. BEEHEHXLLALHEOREEE

B, Wiy SMHEHIC B W CHEBEEAD FicihdiAs 22 b 5 UETE OF# I,
FIX 15~25m.y. ThH 5 (Oroet al, 1994%). +48bb5, 15Malc BILKEKT LZHE
BOBDTEHENT L — b BHEARAATVWIZZ LIS, COEBRDTL— bDIEAAS
3, SROFEREHANORERBECKEXUEELELLEEbN S, EE SuhltEs
Bzrd 75— s PEATRICRON 330, BEMCOTVERZKRES NS -2
ZOBEBREAABITL L LD EEREN TS (UNDERWOOD et al., 19932 %),

Z0k, BELCESLETHHAAL T L —  DERMEEMLTEX0Th i D5, Zhic
o THREHANOEERE OZLL T bDEELONS, T/, il 5 7BEAO
MESBREERET TVWEDT, 7L— BRI ALEBBEOMNBE OBH LT TH 3.
WaNG et al. (1995) 13, T 5 DOHRFABOFBLIMO AN FEERE D 2 KT E 7 VEE
2TV, FARHARE AL OEEESEERD 2 EE2RAT.

4.1 2REHEEEEFNVICE B EEEE .

WaNG et al. (1995) @ & F NI BIT 2 EANLFKERL TO®EY TH 5. 15Ma LIFTOH
BABDREIZO>WTRERDP PN TV B DT (HBBARD and Karic, 1990 %), 15Ma
EHEOBRBRLE L, BEBEOMNEHEEL THEKES £ TOKBZLEEEL
fo. TR, LHRALDBERLHERI—ETH>72& Liz. WanGet al. (1995) i, 7hAIA
BAESERL IS HE A A WHE (Fig. 5 © S) 2305 & Ucbhs, HyNDMAN et al.
(1995) HE L& F A2V, HhHiAsHES LD REEFELE LMY 5 ¥E (Fig. 5 © K)
KOWLWTHEHEET->TVWS, ,

ARG 7 v — b OFEROEFEZIE, HEBZO» > TOILKEPBRECBVTED
BT AR A TV IkET 555, 15 Ma EICIERBIO L AAB DR T » 72 BFTE,
BEL 2 hREELD ST, LEEED SEFEBOMNETS - - AEHESE Y (HiBBARD
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Fig. 5. Locations of two profiles along which the thermal structure was calculated with
a time-dependent subduction model by WaNG et al. (1995) and HynNDMAN et al. (1995). S
and K denote the Shikoku profile and the Kii Peninsula profile respectively. Shaded
boxes on the profiles represent estimated positions of the critical temperatures on the
plate interface, 350 and 450°C. Solid curves are depth contours of subcrustal
microearthquakes. Hatched rectangles are rupture areas of the 1944 Tonankai and
1946 Nankai earthquakes (Anpo, 1975). DF : deformation front, KP : Kii Peninsula, MP :
Muroto Peninsula.

and KAaRric, 1990 ; UNpERWOOD ef al., 1993b). #Z7, Chooit®E<id, S, KuwFho
Wrifiic>WTé, WHMALT L — F OERIIE 15Maicld 0 TH O, ZOEREED 15m.y.
FCHEMMICEINL b0 EE L, ZOFENICHIRT 5 EEHERHE 7 L — b ORI RS
EHZTWS (fhofi & [EENS, PUEEZOREES 2—RoEE"r - EEDL
WERE). A DEIC > W T, 16 Ma i A BIZE £ b & 100 km BEERNIC &
D, FH XY MOEERS SUEEZO O GRS 0 OWET L — ) ThocE L
TatFITl ) ATV 3,

COIEEFE F AL A5 FRSEROM E LT, MEAEAWHRS BV, i (&
ez o, Fig.b®DF) »ooiflfictd 2 AR ER & bAAL 2 5 7 RlOEE
Do, Wil &b EHET B0%, Fig 61cRd. Ml 7L — ~icllE L
bOTHY, HRRBBAEOmEIONE TH 5. FHHE (15Ma) » 5 5my. & & Ofk
RERLTED, 15my. OHEESBAOREICHEL TV 5, 20m.y. iR, BEL 5
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Fig. 6. (top) Surface heat flow plotted versus distance from the present deformation
front (DF in Fig. 5) along the Shikoku profile (S in Fig. 5) at 5, 10, 15, and 20 m.y. after
15Ma calculated with the preferred model by Wanc el al. (1995). Heat flow data
(compiled by Yamano et al, 1997) are projected to the profile (circles : marine probe
measurements, triangles : less reliable probe data in shallow sea areas, squares : land
borehole measurements). (bottom) Temperatures along the plate interface at the same
time steps. In both plots, the dashed lines are the values [or the steady-state
subduction of a 15-m.y.-old slab and the shaded rectangles represent approximate
locations of land areas in the vicinity of the profile.

Sm.y. B DIRIEBICH 12 5 D8, 4'[ WD 20my. D7 L — kBB IAA TV AT ORI
MR ChEVWbDEEZ OGNS, INEOKREDHRE LILD & 5 L TEEI
XLTED, 5my. 2 10my. B ABEOHKIT GO TERIZS £ 0 HENLE
BRAHito W T, Tig. 6 C‘ifjiL'Z_'L‘rcit‘.

EFNEEDF A SIS AEOE LTI, 15Ma o 581054, hAaAAEE D
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f, BZEE . BHERBAEONT, L — FEOBBICLIRBENDHE. ChoD
EOENIT >V TIE WANG ef al. (1995) KEREN TV BEDT, T T TRYNASEMHDZE
KOWTOABNT 5. Fig. 6 IR LT, FILHtE LT B>y -+ #EEDE
Fedl & v eI 100 km S EEEN7-E4Y) @ 15Ma i B4 AR, F# 80my. O
E7Vv—bPObDERUTH-ELTVE REAMKEIZHN 60mWm ™2, WANG ef al.
(1995) iZ, 4E#s 1my. ® 80m.y. DIEFET L — b OiLAAH D L TERIREEIC - T
WBAE, WAWLABIHISMICH LT HETEAIT - 2. TORER, wiF S5 200 km
R TOBMATIE, HEOBREHEE IR LA LK LITWA, 250km Ll B
N2 EEENE @WHEBTISMWm 2P, 25 7 EHOEETHK R BELES
T &AL 2.

4.2 EEBREFIOEHELSHROER

COIEEETFNCE > TROSNRERE R, EFRELIEL THEONLHERE
COBREDENHBDIEAS M. Fig. 6 OBEFRIE, HWEEcB Y 200sA0 7L — + OF
B 15my. Th - KBAICIET 2EFRELRL TS, YROIEUHS, E
HEFNVTRIEEE T FVICHNT, B@EE, 257 LADOERESVTNHELS L ->TY
B, ZDEHNTEEICE S OGRS (E#Eh» 5 150km 2IE) KBV TTH 5. FEEEAR
DI, hERAL TV — b OEEBENEHMTRELET 2561, BNTOR
GRS ARICIEEE e F ARV ANRENS L EBbh 5,

BEOEEREZIC>VWTHRS &, 10Ma O S (Fig. 6 ® 5m.y.) TRPUEDORERRMIITI
BOUTHVWAGREMRINE. Chiz, FFEEECRMAEEBOREERICBWVT, 15Ma
LI o chir i dh i S W i R AR GO 70K km LI E) WSEFE L7 2 & (HBBARD et al,
1993 ; UNDERWOOD et al., 1993b %) L BAMBERTH 3. —F, RICHEEHOMNEIE
HEEDbOLHP-/2ET BE, 10Ma ORETRER 7L — b OILAASDOEENMER
EETRREBVEY, BGERIES 5T (Wancet al, 1995), & FAFTEICBWTH
TEAOBREAZBET 2MENH LT EERLTVS.

W0 BB > W T RBITR A, i 5 250 km DL EREN /oS (S A
P TEEAAREWEWS TR, IOHIROBREDREEEZ 15Ma LIHiOEEME
DWHAS DIREEA ML TVWB I E2ERL TV, - T, Bllsh 5 B5E & Hid
EFN, Tav¥arvhIy s EFCXEEHIRICEET ST -5 2llAaGbES I LITE
n, 15Ma O, RUOZhDEOHEEHAQEEREPLT 7 b =7 T2V TH I BiER
BELNZERENNS B, UL, Fig 6icbRoNnsd &5, PhrHARRO#KE
F—y BEHDIEL, EFNEFHELOREET BICITF -5 OB - BEETENIBMBET
» 5.

WIS OB L 1T & A TR VHEED LAY TR, MEAKRBDEVS
DD 60~80mWm 2 LR E L TREVAHESIRE SN TEB D, &I Furukawa ef
al.(1998) ASEEHIG CHicBi T — 4 b I NEEMN T TV B, EFVERICK - TR
S BFEE, WEED SEEATH 60mWn ? SBRF — I WEIRE - TV 5
(Fig. 6), <hi3, F§#E b+ 7 7 EOEEERc>wWToF—2icko%, #E 10km
: TOMEERARE LTIILWm B EVWHIBVWEEZAVL LKL bDTHS. #H
B, PUE DL SRS MBS AR W T, FH 15220350 Wm P LWV H G
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WREABSHREINATVS (LD - BE,1997). Thid, #x47— FHgonlicsid 2
RIEMEDS 0.6 Wm 2 FEEE (LEws ef al,, 1988) T 5 DICHNTIHEFEWVETH b, H
BRA DA ERBBNE VT LPEEEARIIROBEREOBERO—>TH S, LEA
&5, & 51, FurukawAaet al. (1998) id, < OMUIR CEEOHMIMASS 1 mmyr ! FRE O#
EThkRIsclicky, HETOERERESKH 20 mWm 2S5 &\ 3 alhElk % 54
LT3,

LU, AMSOREEEIC O VLTI SICEREED 312D, HIcHEIBIT 58
WET — 5 BREMICDIEL, FRBUEEIT) CEPLETH S, £/, HEE -1
EEH MR 3, KED 1000~2000m OEFTRHIE S W BGERT— 7 0d 0, Z0
Z B 80mWm 2L EOFWEERL TV AY (FlZIE Fig. 6 DA), ZOKETIIHEE
IKBORMZEEIC & > THBYRBOBREAHGVILENTORAREESH 0, BWEEED
FEEIEVEZEZ OIS, FEL IR, COREZRIT 2D, BEKEEHERYD
DOiREDORMRIE TV, KELBHOHELIMY RV THERERD B L 2HELT,
Ao FXoRHEE oA EDTWS (L% - M E, 1998),

4.3 BEREIEXMEOERRERLEE#E

LTRROFEEEFVILL > TRO SN BEREER, BEEN S 7HVoBBHERE
DEFBOLSY OREIC bBEHAT A EMTE S, 7L— MEAAAZBREICB VY
MEMESEX 3RANEE R, FERGORELSHLPEBEM 7L — FOE REORMEBII
K-oTHEENBZbDEEX 503 (Rurr and TICHELAAR, 1996 ; HYNDMAN et al., 1997
H). Z0HLEEEMAICEIL, HynoMan and Wane (1993) i3, A EBROREE 0 AR
RHTEC AMBROESFICE ST, HERAORRE 3 2EEI3M 350C, % 0hE
DEGEST S ENTEZRABRE R 0C TH 3 LHT L.

HyNpMAN ef al. (1995) i, T O5MH2PEMEEARICE TIRH T, BEEKHEOERE
DIER Y 2R b - 7. MEZEWE (S) KBWT, X7 7 LEHOEED 350C iciEd
% DD 53 135km D &L 2 A TH B (Fig. 6 ® 15m.y. g, i, HEDOE
#25 15my. OBE (MEBEZO»> TOIKE) MBHIC I OMBICILARA TV ES
DETH 55, WREMONEORCHEES 2EE L CHEFERD 15~1Tmy. D&EFTH
L35 E, 360°C IS % 03D S 135~150km 8 TH 0 (Fig. 7), 450°C kx>
WD 5 185~200km fhE & 75 5. fEFREEZEAME (K) 1Ic>WT bEMER
FTEAITS & (HyNDMAN et al., 1995), A ALDHENETH I EARMLTRS T
LEOREREL D, #iEE» S 1156~125km KT 150~165 km FREEC 350°C, 450°C
IKiET 5 (Fig. 7). Fig.51cid, ThoDfiE% 20km DIF4E R & TR L1

HESE X 2BADEE % 350°C &7 3{KEIE, BLANPED ef al. (1995) 2z & 2 JEE
KOVTORBRERICESC bOTh 5. WE, CHEEOWEIC BV TR S 7 LHOE
B8 350°C 1ci#d 2 EE I 20~25km TH D (Fig. 5 B ; HIE T OMvNlIEI: 7L — b
BRE ETEaL, BRE T km TRELTWS), THBOHERE 205, Zhi
BT 25 AIC& - TR, 350°C &0 bPPEVEESHIERE OIRR & 15 2 5/ fet 035
5. ZOHATS, RABEICET 3EFH, WETICAEELD SRAIEBS2 2
FED YISV, Fe, Ito (1990) RJLEE D (1997) 13, FEEEH AR UBIRHIRIZ 5\ T,
BORE D SHEE U /RS & MU HEE 2 FE 3 2 TIREE OBIUR 2 F~, TIREE®D
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Fig. 7. Comparison of the plate interface temperatures along the Shikoku and Kii
Peninsula. profiles calculated for the present age of the subducting lithosphere of 15
m.y. (HYNDMAN et al., 1995) with estimation of the positions of the critical temperatures
(350 and 450°C), which may constrain the landward extent of the seismogenic zone, for
15 to 17 m.y. old present subducting plate.

BEIZ300~400C TH B ELTWS, ZoHIZIIMED FRERH 20~30km C1Ed 3
HibEEThTBY, FTHHAGRICBVTOHBESEC 5B K3 EEIBOCCEETH S
CEETBLTVS,

—%, Fig. TIGRLEZEESHICE, WALWARBERICIZEENEGIATVS, filz
E, v MERTEICB ) ZEBERBICEL T, 27— FiksiAAEOH] (HynoMaN
and WANG, 1993) IZff»> TRERB LV DE LTV A, KICEREIC 40 MPa FBE OBIN;
B X 2RBEEZ 5 &, 350°CIKET 2501 50km bHBEF D CBET LI L
% (Wancet al,1995). Z D4, BRBICORETEELENINETHEH, Z0H
AR SIKEE 2000 m FRE £ TOBRICHY L, SHE T 2BHEBOMEHEMSEEL
B\ (Fig. 6). - T, BEERHOBRICHNEZMA, 7L — VMEREOBREAHELDIE
MRS 372010 d, 42 Kl c & 5 BERER (EEKBESOEENKE VER) <
DERBAEAEHT LI EBNETH B, 7O, FHEICHVAKRYEOESIC LD,
350C ONEICIZE20km BEOBRENS B EEZ LN EH, BEERMOEELEZDHT,
ChodNE, fF¥rEomiimc>WTHBL/EHET b0 THY, MEDRESHD
ERIBEEACEELIRV,

IhoDHEZEELILET, 257 LmMOEES (Fig. 7) %, HEEE 7 — 5 ic&-o
1944 fEHEEHEHIE & 1946 FERF IR O BIEMAIR (ANDo, 1975) & Hikd 3 & (Fig. b),
METRERREOEMEAEEMEL D bIEL, BEBEELOXMLENIVWT bk b,
S, KbFholific>WTd, BREBOEMOWwIcE Y 225 7 LRIORE & 350~

— 119 —




L% BWAT ES

400°C £ > THH, 350~4507C 2 EFIKDRF &9 5 Hynoman and WanG (1993) D €
FLEEAHTH L, CO2-oDHBIC> VTR, MBREHF— 04 v =Y a3 v
(YaBUKI and MATSU'URA, 1992) PHIFREEN L B 7 — 7 2 AabE A VN —V g v
(SATAKE, 1993) it & » T, WiBH LOB O EBOAFH RO OLNATVWE, Fhickb &, K
XU/ OHET - 2 HIREUE R BV TREE X D SBEANCAN - THB Y, IhbRE
BEOBVEKMT26DTH A9, , S

ZO&IHIE, FEHHALAALGHICBV TR, BEUEAMREORERO FRIIEE
EEETHESNTVWEEEZEZONEHN, HBERAEORALEZ2BEOEEEFET ST L
Z, BRTREETH 2. 5%, BRENECELEREECREVAFCBVT BR
BEEERSOMRIE >V TRANTEHALED 2 I EPMBETH 5.

5. £ & &

AR AANRO Ficid, @Bl 5 7 B8V THEBELILAAA TV S, - T, MEHE
BV RT7 =T DREREER, FAFEEAROH NEEBEIOTT ABEALSE L TEETS
5, IWEFCHUEBAZTHES N TCEARER, BES V- OBEFVICL > THE
DIERD 5D SN BT, FHIEL, o oo EAEVL. —F, MEER
MU AACENE L 5 7 OFERICB VT, BRECHVEKESENShTHE, Thbo
BEEORRE LT, BUKIEERPCHBEYITIIT 282 T ORB/KOTRNIC & % BUiixs
ZZoh bW, MEBZOREHSESERMIEENSEE V- FERT-TVWEEVLST
B OBETERL, .

MEMEZILEB BV T, BEVWHERcEDLNS 2 > O TARENTEEZEK L 72 &
A, EROHIRTRIEIERIS N, HEYOMREFMET 2 LEHmHh OHES NS
BREL BE—BT2EIE LN, TOKRE, RS TSR BUKERSE T S
NTOVBERTE, ZRNSHERTREBHEBROMEREAH SN T, NEEZOERE
BB OBET L — L ObDEEDLBVIEARELTVS, Ll, b0
BRrEZodtEicE LTy, MEMNcbNEREZ2RET260TRIEVL. L0
BohITEVWE A BI ARBOBRSEE NS,

PArE B AL 20A B DRE R 3, ILAHACTUEYRER OF# O Z itin U CHREII
RECEMALTELSDEEZON S, MEBEOBREMRS IEENTEE L -0
DTHBEL, #@EIEmy OEIKOVTIEEHEFAVFEEITS &, BRICBVTER
EFNERIPBOELIERNELNS. Hic, BPERBLILOBERES I 15Ma LIFTO
REEIIKE L TH Y, HAEORKBRSMIBEDEEKECHT AERESATVEES
25, —F, R THIS N2 RS VERE R, &SRR AIE O B
CEHOERTH S EEDLONEY, X LIEREED I IFEE R CERBRIC BV TEHET
ERERBET-IERDIEDVBETH B,

b 7 7V OERMEBOBFEROILB D 1, EFAVHETELNALAALZS T
LHOBESHE KOG ERT, PUEREK TR, fCPEEHERIT T AIA B A B A
BONTH B0, 25 7 EEROBEESHEGINCKL, FoERE L BRI & A
KRATWEHDEEZ OGNS, EHBNEKMERORERIE, BEAMEREIZOESE TR
WIZFEHAZED TV AERTH 0 (MARGINS STEERING COMMITTEE, 1998), % DiREREE
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3, MEOREEZNICE L NFRBROAE 5T, BKKE, WHOBHEO@EEL b
%%k%%bfhé.;hb®%§®ﬁn®kbké,%&,ﬁﬁﬁT@%ﬁ%Mﬁﬁﬁ
HEFVOHBEED, BEBROBEMELLOVEELIIRDL I EBBETHAS.

E i '

BUAREEHENIR AR B AL D KT-92-8 fiig, HERFEAEFIMEAARFEN 2 o TK-
92-7 HiiBIc B\ THIEABGEBAIE 2 T 310 b b, BHBROTMIIEE DS & Tk
ZBMHETCE D E Lk, HIEHEK RUBZOBZEDOH 2 T3, FAFEOWEICHRER
ME 0k Eg Lk, TCRECEHEBLEIT. TBARE, PRIFERFEEME
BRI ERIE - AR EL GRERS 1997-W2-00) [7 4 U EVlE7 L — b : % DR
L7y b= 2 - KITEBE DRG] KBV THREL, BRShAREZPLLELTED
FEHODTT. REOBESEEZ T\ i hfg—R RO BHRE D & i BFLE
LEFET.
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