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1119m) 7" b & <, LLF700~900mME D ILA5E %R 5, #EIL, BB L
FHENREC, RCRESRAOERBR (G, 1952) , WHIoHE=
ROBHEBESAAL, WERLIR MR H OSSR T2
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ST 7 & T B 1 2V T3~ 4B D Sa B R 2 554 L T
B, CALOBREICERTSLOE LTHEBUMEIC D R E L8k
BRI LT 5. HEWEOREMOBEICEL T, |
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FHILICL o THEABEEW ML, ABROSHHHRER+
LAKTBIERBIME LTV,

2) WEHIEOEE

O EIFFEORBRO L 2ATRR LI, BEBEHOFEMEID
i, EISTE A G BRI RE T B S T 5 T BE AT L
Twa, FEMETOTHBHEORKKEE, IEA8.3m, EHAS.7m, IIH
A33.6m, IVEHAOVTmEETHS. FELOEIITEHREELITERL 2w
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FEOBEMTkmIZNET 5 MEBEAICIE, ROBREESHEL T
BY, INHEMBEE~IVEE L7z (549KDb, F50H) . MEIEIES
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L "C3,660+70yrBP(HR-299) % 87>, MEIVEIMES2.5SmUT T, Blo
MR CEBNIC DR D o TWwa (S51) .

IV B & HB RIS A C I B 2 B 55 L % VoS, el
R/ v F58~9m, SmAZRE, 3~4m, 2miBEOESICREL, FhFR
lW%~WEKﬁWT%&%KBﬂ%(%@Ev% ER2K) . 0oL
§~om b O XEREIHE > TR () MR L T\ 5 Hahs ¢ 8
CAWFIREE T TWEY, BEEEROBSISmEEICEA-TH
DIE—AKBICGE L TEREINDDEEZ NS, BX3~4mDU
BRSO CFIET, BEEEIEF ) 28, By bh— % Ea%RE
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T OW e LS 0 s BN Sl 1 BRI D 2 455 . TSI ~TVIE
%,ﬂ%m&u%%%@@ﬁﬁﬂ%ﬁg,a%?ﬁoﬁﬁiéTE%@
EXHEED EEI0EDL S I,
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N F R O 2 M, RIS OE#SE & 5 T
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LOENHY, ﬁ#%&&f%%ﬂ#i?&ﬁﬁﬁ EDHE AT HEE
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FILRONDLEEZ R, R L2 X900, RHIRIcoAd s~y F
DHFIZEBHEEICHH I N TR IR DD, LFLLTHET v
FvE L CHBTRE LB OBED, HITROBE S EHISRLT
WA EREELZWIEENHL. LELEYWS, MEROSERN L 56mE
EOEUERIZ, FELTEEPSHEICHP o TEFELLoTWE L
IRz 5.

HIEFHHEOAMETIE, vF/=F2—F (M) 6-70 i E
PEERNZE L THREBELTEY, FEMBRIEES -5 L
bDbHL (FHK1987) . ENOORFILERTFEH 5 50kmbh
ntaﬁ%ﬁw@ﬁm%¢bfﬁb,%ﬁ@%éu,ﬁmﬂmMamﬁ
V. LALESS, LEOBEICE o THBFHIERELE W)
BRIV TIOLZAHLERTV RV, ThEDBEISEES SR
TBY, T/, Eod - KRERBOBRIIERERE L ) LB OEIGE
B aA L TWa I Ehs, &) Lok - KHEREICL T, AF
WREPHRHICERL T i3RIV,

DEoZ b2 T, OHBRIIEFFEHE &1, ORI
ELPOBEF 7 7ICHLTWASbDD, MHEMERESESBL TV
WERE#IE (FiZE, 1988a;b) RAAFEEEE (B2 - 587, 1990)
RELIEY, FEMBEORER OKTHEBETEEIES LT, SO
EMBATR S W TH D LRES NS, BBTFHOETS B~/
£, BIEFEER,LL HEERE, 2-5 3 77— FTFIRIEAA
M =T FBEOIWTENDIEETICH 72> TB Y, FMBEEEED
FEERELT, BRARAALZBCHBIN SR L AN -5 FHBEOT AV A
74y o hERNEZOND (EMIZD, 1991) .
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HEFRAE BRI BT, SRR REORE LTk - /-
ER, UTO LS LiRMES N, S

HBL O HEERICIE, RO EHE E AW 1 5575
L, 2R % MEME~IVE LT 5.
QINLDEKRREIX, SBFFICEET S THRIE~IVEIZF R FHAT
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OMERTE R EZIT TV Db BB, &kl LTIED
ERIUR T\ B % T A EADR S h D |
OMBERROERL, FHEVERL BKELHIES | TS
NIZODEERBHIENTESL. FREREOFERO—2L LT, I
W—XTFHBEDD CHVRRIZEIDETAVAST T4 v 2 R BEHFEZ S
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II1. SEFTtEtffim & R TS

. EHEEHPEOME

SEFHRIE L, AT MRAEIC b7 o T LTVWD, &3
A HIR ORI BT B FIYEATEE OB R, M % EARE O
KR HES B 720121F, BEKEEEIASE VB BT % IS T 5 &
LHPETHE. LeLEDSLEBICELE, SBTEHLHEEED &
) I BEDEH N % BRIHE SN A, B0 LS cEED
FEEML b2 o, SFALELRBELERBLLYDL ) ICHERIE
BB R & % o TR RPN Y FOTME S U tln Bk %
WEOEEE b OMEFEENTEY, ZREROBERRI BT
L ICRESN-HBES, BT 7B b o THET 5 2 843,
VEKMELEN TR O B HAH 2 EH B £ 00 LB 70t e & 13 Bk &
WANED) bDTH 5. o

AR R ST W T 2 RIS Lo T L, ISR L7
(%#54K) . R FNOREEOBEICOVWTIE, 2OBESER A — b
WVHEANTRLTH 5.
KWOFHHEREORSME I, HISELCIHOESHEE, ok
BRI CIEIHEAKE L AXVNIHIE L TR E NIRRT, BEEEE T
EIHEKEL VB L TER I NIRRTV FBLOLIEERE, B
WL C U H A LS VIS L OIS RV, Sl P8 ©
RTHANE, AEEAECIMBEICNICHE. 500 BEMLTE
ML) FTHOHEREICOVTIE, BEECEERRNCL-TFOBIR
BoTWh,
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2. SEHIC & 17 3 FHMEEERE

BITECHR b N SERT i AR BT 2 50 7 — & # 5z, 7R A
FRIVERIERIC 5 TR 3 B L 72 M D A B R RE % L 7
DHESSHTH 5, FHEEREL . LFEE OFEHEL T 1.5m/1000y,
ZF T B O W T2.5m/1000y , & FBIRA T T 31.0m/1000y { & W,
FUMNRRER 2 B THRRFEHE b T 7 ISE VR B RSk X (B L ¢
WAIERIPGFEARN S, EEFHOREEEIILFEELI VKRS, &
R TL5m/1000y 22 TV 5%, EERE LEEROMmMX L ETT2 54
MICZAELTHBY, HECRFLRICBT DEEEENEMERE R
S>TWVWAI ENhRPS, -

MEPCRFAEBICBNT, RRKOERERE Y Ry #BIE, EErs 7
CRDEVRAFLEERE (Bl Tk, SEMBETHL L B
L, BELOEMSEVIEIEERESAELL AL L) ZERELVE S
2B, WML EEIR TS L — N OUURGEE AR D
ABE, WETOLOTRETIHELD . BERANEICRET 2
EMRBOWENICRER L CREIERE L TWw v EEI LN, —H A
MTIE, BEPTHREL -HERRNIC, B FEHNEEL-E WS 2
BEHH L END (FB,1971,19852b) , BEFHOREOFE 1L
mﬁ@ﬁ@&ﬁﬁﬁb,#ﬁ%%m@@tfwaﬂﬁﬁﬁ%wt%ia
Nz S |
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3. 7L — FABEDNMIE
PR ECIERAC 317 5 WY FK R AR R I,
B BB OEL A BT LR, 2 e NOMET3~4m0 7
L— MR (event) 25EL, TN HICE o TRBIRAERL T 72
T EWbhol., FNFNOEE TEAL Devents LTHEINS-IN G
DTV — MABBOFIZIE, BEVWORERESXHLO TEVD, b L
CIHIZEFARATH L OV DH D, EBRIZFI12OBBEIEHOEE %
FRFICER ST TWBIERESEZ ONE. Lo TRETIX, &4
BCHACRHRESN 2T V- MRS, KRN -2 L AR &
CERFRAL L, FOR—UEEICOWTRETT 5.

HETHIRRZ L H1Z, Keventll X B FBITORME/ Sy — 1212,
FEOBMAEMIRKELEREZELTWSEIDE, HHAMAXIIEBERELTWY
é%@ﬁ%b,Zﬂ%d%ﬁ%@@ﬁﬁﬁ,%ﬂ?n¥%®%E%&ﬁ
FREiCHoT7cdbEZ bND, MERERY 2ENBEL SO THEH
DN=TFEL, BHIE T 7OHME > 2 BBERERL:-ORES6
M Thb. £/~ ORI LIS WHERZ L EROEBTRES 1L
7eeventDFFIZXIE LTV A, T/, HERARB LRI -5
HEFTWH Y DmXiE, BRI Y -V 2OEESNLBIEWEIN &
TA5HAZRLTVWAS., CORMPS, ME - LFEEFICBITA T —
FAEBORBEBIIAKE3DICHTONBE E5bh s, ThoDE
JRIITHE, 9 TIZAndo (1975) KX oT, B HA, B, C L&A
FonTBhY, KFHETS Z0LHERAVLZLicT S,

WERBERY CBEMBOMNEBIZOWTAL Y, BAFEETODevent S
ARG EE T Devent 4% £ (LT &EEB TheventlZ 2\ T, JEFE3, E_
F5, FAD X IR ) , FBERINTIZREEETH O RIEWRTB S B
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T AHED—ET beventHN W DR END. TDXH T, FskiE] L
BEMES BT 2HBOME, BHIOKZVHENT > TRT
(#56) . oMK S, 1HIZREROMAI LS S 2R L
TWwb., BEHATIE, BRB4LET6, EE3EEF4, RE1LEF 124
ENEN—HLTBY, Fl—eventt L THEINS. BEBB I, =
FSsLidtr4, BER2ERAFIDBRONL. BEEBIIBWT, BEF
ST 2B L VIZO 05T, BFR6ICAX WEA» T T
WAHY, COBRMIZOWTIIRETHLLBRS, BEEBCTIE, L
FB L ORMICERITFEINDS L I RERIT W20, BES, S,
BV TIOMR IR S & LA TERV, L Lads,
IS DeventDFLFHE TOREE ISEF4RPRF2LITITEL L, FHE
ROMEBETH L EEZ, REVEHZMNT /. |

B2, BEFA3L Y, ERAERY, d LI3BENBO S~ L
s \WeventlZ DWW T, BFHEBEOAICERIBS KA ZRENEZED/) X
WHBEE Bz L, /IS WIEMHTHA . ‘

PEnXHizLC, ME- BFLBMTRELZ7L— FPABEICS
VT, R L RIS O R R LGB R E LR,
A, B, CO3DDERIBIZBWT, BROLETREEIE 5 LB AHE
R e, BERIEFIODEEDIIC L RIEk N B 4
H%n%:tﬁb#ot.%ﬁ@*%mﬁwf%ﬁmﬁﬁéhfwt
eventil D WT, BHEWVWOXTIGEBRAHL 22 127% o 727:%, event Al,
event B2 X 9 IZRIF L 1A IE & ¥ Cevent DG K2 FITET = L iz
% (BBSTH) . 72721, BBEONEVHE (NIWEHTHEINL-HBE)
IZ2WTIE, eventA'l, eventB' 1D LI IZRLTWVS.
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1) Ando (1975) TIX& 512 2O HRED FLHE T RIFE DY #E5E L

TV, |

E2) EBFRICERE, 251, LIV TR, FEHE (1946) ©
RREROZBLEICLY, BEOMBIIEE LIZC W, LALEND,

EFICEETERMAERENAR <, R LT B

EFREVERYT D 270, RICEEL, EFEUERRRA, LFLIIRIE

BCTHRELLL L THERLEDDZ LIZT 5.

100



IV. SR TE DK

1. TL— hRHEREDEH & R

1) WEBF - WE L RSN

HMNERE % BT, WRIBARSEIL, ZHtgErELT, S —
NAETB OEENIC L o T, MMCKEL, BELTE- L, &
FEHEREEM O RS BREOS T2 E0LH S ko7, BEKSE
DINF—=Rd T, TL—MHER, BEBIIEZT, wo, i
CHOVWOBRBTEELLOPEARHTIIHEHL TV L,

FiRE AV AL, BETL— b ThHE 71 EVilESL— b hk
BE7L— hDL—F37 L= hOTFAEATH ) ZATVS T L —
MURH I H722, HROEOT LV — MIRBECRONL L2, B
HHARNGETLZOKE 7L — N OWEREICIE, 71— MERFEII
FAT L CEROERBA I LTV A 2 L, EEES R
BECL > THLPICESNTWS (EHBFES, 1980 ; MEEITH,
i983ﬁ:t“) . ‘

PUE AR B S B L T 7 ISR BRI (E58E) |, KR
WO I TERS, SFARES, BEREAS L ORiliEa 5
FET 5. BUONESE, TEH B AL AR EEET, 1312100kmfE F
THMT BRI AOEERHIC L > THIEN T2, F72, MR
ORERAIIZIE S { DMEBHFIEL T 5. -

MIEEOIMIREE 5 L5 12, TEE, SHREREL L OIMEERS
LIFIEN 2 B HI100mOE $ D ASHFHIC 54 LT 2. SHRE >
LUFBEOMICIE, PAEEAE, &2V IZEERUNEE JIThs
BRAEMOMNELFRET 5.  OLKHEILEEEICPT L OBk 5
ALTBY, WEHKI025FI0mOM M EGHBETH L 2L »b,
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ridge and trough zone LI ITNS Z L b H B (KA, 1976 ; Hifl, 1970) .
R 1340007 55000m & BB <, MR ) MO W \C g X
REER B THL. | |

RO, BEBER L (KBRLTB Y, 22T
BEOEFMIC, BATEREOHAEISTIE LTWA, WEEED, S
Ral, HEARRKDY v VMM, FHEZRICA-oTELFOERE
DT, BEDMELTRELTYS (FF - LIE, 1986) .

WEHIECEEF CEHNTLIHEZR0LKERL, ThiRESC
B, BN EBE T 5B ~EHEo e, SEEEE,
BLEERHL ErO R b, EREE EROBRBRICELIL TV A,
BERI~E Do TREBICRELTEL 20, BEEOMNAHBEIERL T W
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BIERIEWTS 13, YMEEAEST (Outer Ridge) P A & Pl e 4h 12
T, WREHARRD AT L THEL 5 L Tw5b (E58K) .
BERR LT AV ORS00 ~100km % B DT TBILICE LA,
FHREERGOAPLWMBEAELTWVE-D, BETELLLNE &
TAVIORSBFEERICRZONZZDDOTE RV, ZD20KET A
YRDOLRDBNIZELTIE, HIABREDORELEATVWEEEZ BE
THH). NLOWIBIE, 1TLALHHEDL DLV ARRLTEY
T4V EVIBT L= bOMEAD D ZRICE bR TIRELZAT A |
o kEZLND (B, 1987) . NERHERLFLEETTERES &
TR, COL)RBEENRBOWV OPIEETAZ LICE o TE
LBy BIEDTES,

2) WiBEFTNICL DHIEINT X — ¥ OfeE
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HBIZHED) MBREMDONY — V2 BT LT, BEL L - BBOME -
RS WR - RNE - BMOME 2 EORFEDWE/NT X — 5 2 HET 5
FHEE LT, MRBEFVEH VS I L% (Ando, 1971, 1975
Fitchand Scholz, 19717% &) . WiBT 7NV &3, #£AENIC, B8 % LE
RV EREL T, ZOFRTHBRLZIELD 2 HOMBOLMICL > T
E L HROBIETL L BRI T 52 FiETh 5. BETIE, LD
EEN L HREE T KL S ¢ 572012, EROBMAYEEFN2RE
3€ 7T, BHEET 7V (Ben-menahem and Singh, 1968 ; Ben-menahem
and Gillon, 1970 ; Singh, 1970 ; Sato, 1971, Chinnery and Jovanovich,
1972 ; Sato and vMatsu’ ura, 1973 ; Ma'tsﬁ’ ura ahd Sato, i974§? )
BKIRE TV (Ben-Menahem et al, 1969 ; Smylie and Manshinha, 1971 ;
Mmmmum&mm1%%8),%&%%?w(mmm1wu
Jungels and Franzier, 1973 ; Sato, 1975 ; Sato and Yamashita, 19757 &)
BLEDHFIZIRBIN TS, Bl SN HBENICET 27— 05,
CNHDOWREET Ve VT ST A — ¥ 2 BB CHET 52 Lk
TLOABRG T WY, E—ENERDLFHEE L TRIAENTHL LS
25 (R - 1ETE, 1975) . -

T REBOMEBENTEL b o TR, BEBEICL 288,
FRICANLAHEET VL T, WiBNST A =5 2B T 2005
BHTH5. UL, KHEETIE, WEEES SICX-> THEMICIE S
BLEZOHERAIHS PILSATVUAEbDOD, Rl v 7HESL &1
LOEENLHET— 513, THEBEIN TR LEELA V. LaS
o> TAMETIE, BMAMBEFTVOFTERITLVEZ PRI AR
7z, BRIRE 7V (Manshinnha and Smylie, 1971) % o> CHiE/$5 X —
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[, dBEROBYETLOL TS, B3, WBOES100kn, K/E
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BRI B 72 % BEilE % £ o 7zevent (A1~3, BI~3, C1~3) IZ2W<T
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event ABDEFE /NG — VTR BRI T B LI MBI T X — ¥ %5t
TTHRIC L o TED T (B61X) . FOKER, WMEBIT 2 — 413, WiE
@Eén;nﬂmL%@@ﬁw=%muwg®ﬁﬁa=%°,fﬂ@
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—VICRLELT B Ldb o,
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Frjlfz FARICEEI A ICTIEES 2/ B THHI Lo b,
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EIND, ZOWBIIHEAT A ML) PR BEALKIS OAETARE
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B 6 =35, ¥FhOFEAI=90" , ZME (netslip) d =10mDEES 3
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28R, 1980, RS - LI, 1986) OFD ENLORIREIZ—FF 5 TEEMEA
b, COWBORMLBEROMEIEZ NERFRIT 25, 3
© 35 EHEI36° 107, JbE33T 02 fhZiEZ SN A. '

BREBTRE L RBNERZE -7 L — FPRBEICOWT, #f
BETNVEHWTHIB/ST X —F LROVZER, EUNRDE D IThot-.
RIFEHEB, CTIHEAENBICL > T V- FABBIRELTEXZD
XL, BEBATE, BINESEE- RO TR L > THE
PRI oTELIElbroz, T2, MBOE 23, #4150~200km
THhY, MBOIRIZ0~100kmTH 5. MBOMEIL, 35 bW F
HoTHEY, WMRLEEPSMONE T L — FEROAE (15~20° )
CHR, RRBFAICL>TWE, ZOZELS, FL— MABESF]
EITHENEBIL, BTERTIESL— MERICIET 2, Far< v
MEBEIC o TWwA EEZLND (EIX) . AFETIE, HEWE
W) 2 BE L o727 L — PAHE (event A1, B1', B2) (Z2DWTIiE,
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T=02%L, MBETVOBERASHELR-D, WE/ 8T 2 —5
EEFFRbhbot, CRNLOBELFIZRS L-BENBIE, B2 5
COMBESEIS Y SIS D ), B0 TR IR LR I T B &
HEEIND., BlzIL, event B1'2 KX EFBHEM OB FLEEE (2
P TRET HIENRE (EWBIES, 1980; A - LiIB, 1986) 8
WA TTREMEASE 2 H B,

3) WrREER o EEE

— O DWIERIC BV TR L EMROBERI DI, W EE D
BRSSO M2 2 1), BRI R HE O E RISk F T & 4
% (Shimazaki and Nakata, 1980) . SEFHHBEICERSL — P NHE %
RAESELZBEER (A B, O IIBWT, BENEBICZNENEER
- BA, BREWNEB, BENBCLRICLH LM, FhERomBIzon
TR - BN ERZER L2, 28, BEBERTOBREOEE, K-
TIHBOIRTRL T2 %%, FHEMEES &, EEMICF0FYE
(i) Ao THE L.

REMBAL (B71K) , SHEHEGEOESZLTEY, 2ok
Tldevent A3DRD BN E RS KE V. FIYEHFEEII2200E T, F
BN FEE L5, Tm/1000y TH 5. HEKR AXEA OO TR L O
T, BEBSOTFHENEE BRMEICS T 5 LM oFEYERE®
B) LRFRADENEZNTAKDS E, 23m/1000y & 4.0m/1000y &
%5, FHEBEEICOWTALE, AROE FEHBICIXEDLS 4
RELEREEZHOMBIILL, SL— MRS INBT2e~T ¥
HIRRNTE (HFF) &REE (&A2.5m/1000y (FHH, 1982) ) DE# 5
BhfHoTwaI Edbdd, FrKFEEMMEER, hovis s
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ARDENERE (5~ 10m/1000y (FH, 1973) , 5~8m/1000y (Tsutsumi ef
al, 1990) ) X OEFHEN, . |

%i)ﬁ%ﬁ%iﬂi (5E72) ‘, SRR IENEE L <R Y, FEYEEE
H323004E T, FHEMBEE 34.3m/1000yTH 5. BIEWBBI M0
WM THHI DD, FHREEER, FHEMEEICHEESAOT
FREFTHI EITL o T25m/1000y & KD S, BEWEBALY 22k
EVMEZRT. event B3 &event B2OKERE Y 25, event B2 & event B1D
fiFE I 8O0 ER VWY, WBAMN BRI EOBED 1I0mTHELE TH 2.

RIEWBCIE (B73K) , THEELISEEES L TBY, EHEDE
JAIE 190046 T= D ORIFHTB R b . FHZALREE L 5 3m/1000yC
ZEO0EFEHBRIRDKREIWEICLR > TWS, BIENECH BEKEB
ERICL, BASHBLEZEZIONDL I L6, EREEEE L
3.0m/1000y E HH SN 5. eventDFAERMBIZIZIZE L TH V), HMBERE
DEHEI MO BRFERBICHRTHEVWEEZ S,

Wi EE) O KT 7 IWVITIL, strictly periodic model, time predictable
model, slip predictable model® 32 2SR IE X 1L T w3 (74K ) (
Shimazaki and Nakata, 1980) . AHBFFETHY EIF72300 BIEW B IX, 5=
Fritt R OIEENE O A2 HHIMT$ UL, R — ZNERIC B B R IR
W7 T 7DAY, ETENETNHBERERPOBEDGENT—E
FEEICHESD 2 A5, 13 3strictly periodicmodel IZHTIX T H %9 THh 5.
e b Ry DGR T id, time predictable model% YR TAIEERE %ﬁ? 5l
bOVWLLHMENTWE (BIEIED, 1986%:E) . Bl -I3inE0E
Wig s, —EIDFEENIBTHEMEICE L TCEBEIMRE-ICL VWS &
D—D2DFERE LT, WE#» AT ICHESDOR 72 IE, hE
BB HE A b % B BRASEIC I, M T - MRS B 7 -
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TWH T ehs, MBHOHMED —BETELBHTHLI L EN
TEEMEE LTEZ NS,

4) WEDT & BRAERRRE L OB

TL— FRHEIC L o THIBO LRAATE Lz L, EBEEO
FREPFOERL TV ERTTH LY, ERIELERODH 2L H
MOBHEY & Z OIS ANEEL S Y, BIEBORRIILLEL T v
%,

Il (1989) &, FEREHAOHRKEY, 71— FMERBED BRI
Y5, RIEIEI20— 150kmDHEEHTICR S L, HiEBToBERIEIC
X, EEW, EETELE COBmAICERT S BLERO L — 2 20K
RHEPHFET A E L (F15K) . 5121 (1989) 13, Thobn g
BHMBEEROER NS — Vi, ARTIEM LA T 5 BENE OIS
(FL— MERHE) S BEICBT 2EML OB E AMMTH 2 &
L, ZOZ &b B EREEN2 BREN S TR S b 0Tk
%<, Tl— MERMEICHED BRESRERO —HELE 2 /.
TAUSHK L CRER (1990) 1, PR B ASE IS i BT A X < 4
R 7z A OR % bOWBEESREL, 209 LSRRI -
ST & WP O 2 BRERO B cCHEb I N, MR,
R, BROKESOSEAEY, WIBRIET S L L S5 1Mt
©(1990) 1, TRHOMEILHIOME b OWHBEE, FEEHANE O
B LTRSS WA R OBEIERICAHY L, SIRICA->THLTER
HANAER A NS & b o2 -0 2RI RE LEOREDRES &
FTwB L, MEBRECE> T LEICEEY B RE R, £t
CREZONTELZL) B~ ENOEEEE BRI L > CHRES 7
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DTRZL, HEHOEROBEEICL > TEBE SN EBITVES.
I (1989) DF ) LIS NBWIE O A T35S 2B B P ¢ IR
EEND0, M (1990) H5<2 &3 % W5 HALKOW B o
AR ZHATE L WEBDbNRA, T/, B (1989) 225 k9 %
FET B L - T, BB PHIEaI RS W b2 &
WBEFVHORA L, FlEEOLREEIEE BT EMI R - T v
BETTHHY, ERZITZHRICHEEL TN, DEDS Ehb, #
IMERLHEILTEORRETZER L X 7= X 5i%, AR (1990) 57k
K7k, REERHE BT 2 RERSEERBEE R LT 5
LEZLND, Thbb, 7L— FABLTT Lo FAERCE, X
D& ICHIBEOES b LB L BET 29, FlEAIERER b
LAETAVAS T4y 2 BERZEKC L - ThBEREEES L2 &
CETHEL, —HEBH CRBERER L ) BEREDII) FERL S L
PRET B, SO RERHFEET 5T LI L o CHREDHEIT R
ENTLBT B LNTED. |

5) BEMEL V- EHE - FL— FAHE
EPENIBNT, BEPBERLGFL L TRENTW S0 IFIT7HE
LBETHY, L0bly, TELLTHLIERSNAIGI BTV B
O, TARRLETHS . HHEE T 10044 b 200412 1] 0|4 T
CBEHBICKEREERD 75 L EAREARAE LT ) (1%
KR THOPICh o727V — PABEON WL ODIBEHHEL L T
REENTVBIRTTH S, HEINTKevent BAEBLOYCHEME
Kleinetal. (1982) OHEIC L o TEREMRICHE L, BhE: o
SRR ERET L Chb., BEBEBORSE, FHE (1987) 2HV 2.
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event Bl (800~600 yr BP) (XA.D.1200~14004E1Z %721, 4EFLHIZ B
A EADIBIFEOTHEME (M=7.0) , AD.IBIEDEFHE (M=
8.4) DELLDPITHYT B MRS D S, SOHTTERRIE, Hi
0 HHEE SN BROAMBE AT, FEI352EOHIEMC %
0, HMEHRED MBI W EDRD, event BIZSZ NLICHIY 3 2 T 4
P, ETREE, BRSMEESCHY, BESEL AR, =
FHE - RFELEBICB T bevent BIOKE /Sy — VIZIZFHMT 2 L9 12
CRRBIEDPD, event BUIIEFHIRICH Y T 2 DB v

event A1& event C1 (200yr BP~) 13, AD.IT00EDETH Y,
AD.ITOTEDE K HE (M=8.4) , AD1854$®%?IE5&£&%(M=8 4) o
ELOPIHHbDLEZONE, KRNy — /®ﬁﬁ#%ﬁf&w
728, WENLDICHEET A LI BLTPLEVH 5.
CERMEEKBEHEBICLAERDNY - Vi, HEREPLEVELIL D
HOIBEELEINTYS (E76) (Ando, 1975) . ZhickB L, %
Bt R ISR R & BBy — VR RL TV A, TR
oW Thb e, ZHOBEEEVPZHBEONIS~2UEIZ2->THY,
FEREBARE A ICE TRATVWAE VW) BESR NS,

Ando (1975) IFEHEIC BT % B R A~DD4D DMK HT, #
NENDORFIBNAICT 2 BEWTBA VL O HMAEDE > TEHT 2
CEBRTWAE. EH(CAndo (1975) 1, BIFEMBOM AL bEIZ Lo T,
 HBETRETAMBORE NS — VS FRENRELLEL, ST E
D TEARERBHEDEFR Y —VOBVEFHEL TWE (E77X) .
L L% 5Ando (1975) 1, BREBEL VWIBAPLRIEELTB L
¥, SEREOBRITRAE & SREEREOBRICIIMATY RV,

GETRRTEL )T, BHEBLOEREERCEW LAY HEICE
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TLIERTROEEP bh 5 L, WECLFEBHEL, BRI E
ﬂT%fv—b%ﬁ%fm&< TU—TABRICL > TEEMICK R
LCEAEEZOND. 19465 ICRE L BHEHRESZ RO L 7
L— FEHETH 2 & TS, Z0021ER CEEL, IR L BN
T —VRREDHHSIIZFALCHIRHBED L — VN EHELE 2
b &), L7ehoT, RAEAHMEN L — VNAMETH 722 L 12
% A7, HREIC L NITEARBER ICEFI TI2.0~2.5m OEENH
272 ENTEY (Ando, 1975) , THITHFZERIIZRKD & N 72200y
BPOITMEE TH H13m L) L5~ 2BRERE V. CoHZIZ, 7L
—MABEL L — MHBENIIITERLFRICC LTREL-EEZ N
W, VELHATLILEHNTERS, 2F ), BERAFICBVTEAMER
1220~25mER L7295, FL— PAHRIZ L AEEEN1.3m, 7L
- MHEBBICE A EREN0T~12mTH Y, S — NEBEICLD &
BOSHHREY LTOmIc% o 78558, 13m OEREIBE L7-b 5
CETHALH., T — MEHEBEOERREECT~1.2mE W [BIX, I
ﬂ':':"?:'ﬁ'ﬂlﬂ}ﬁ@ﬁd‘k IZFECERETH 5.
event Al &event CUIFEAERFHHEDIZIZE L TH Y, ZoElicis -7
WEBBONTL — MNABBELEZZONDLLDIIFEABBEOATHS &
EH, eventAl&eventCliZ 7L — MR E & b ICEBICRAEL, =
DIDDHBEHDLEZ o 2DDNREARKMELEEZLTH A 5 DT —
ALELFELTIERWA, MEVWTRIAERKEIT X4 L tro’c
ﬁ%mmﬁwﬁﬁﬁﬁﬁﬁttiwabf I, 1923FFITRELZBR K
(PR TR L 2 IEA R (ERTBRFZES, 1980) 7 B85 5

N5, ,

event A'l Levent BUIFEAERAIGEM L TE Y, T 7-A.D.800~10004E
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EWIZHANBERMEE LTSN TWATRMENE ., SOOIz
L7RHD H 2 ERHE, ADSSTICRI o L S A fiHET
B, EOBRICKED o 2 BETH S 720, BEER PHELNE LR
B2 BB WS, ERBEOFDI SHE TS L, event A'l Levent B'1 D
TU— MBI R o TRELLTL— FABETH 2 ThEHE ) Z
Zoh5,

B TRET 2 7L — MEHER, BERES £ 51004 ~200
FIZ—EOEETRIL Z Db oTVAE, TRICH LT, BEE)
ARTLLZEXONZ TV — FAHIRIE, HI004 ~10004L, EOE v
FEATRAELTwa., V- MEL 7L — FABEBIIS OB
MBIZL->THERIINEDIDTH LS, FORERFITITABED
E)CMEDPRFICRETLIEDDBEL L. $7/7, £ DFL— }
WHED, FL— BB E &L LTRELTE-mREEDL +o%
ZAHLNETHA.
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2. AMEEREOHEEE)

USRS 0O SR OB EORENE NI 2, V5 X
7 EOHBIGH LKL E C BH TV 2nie, SR
DHBEBZEDOEFIEIVFELEHLMIZENRT W AW, 25 LizdT, &L
MBI D BRI R Z OFBIC I EF R OWmRE R L < %
ELTWHIERE, TSI nd L DEMEBRIICIEEL KR
LTETWREHEEIN TS (KM, 1986 ; iz - KFE, 1988) . &
T, BRE - EIBORE, EHBOSMm 00, HMiINFETESE,
EIPE 2 b APEES I 2 TORRE L UF 0D B 525
HOMBEBORR LA LML, 2OBRAIC OVWTERLREL (&
78K1) .

1) BRI E Z0%ER

HIGTFE € ORI TEFCEH OB RATEL S/ LTS (
Endo,1968; R, 1986) . Rk L7z& 312, SH0 BHRE T DM,
FI6000ERT DR EAMOME, Fl2Z IEHFHFO THEIR (BRI,
1991) BRWEEOMATE (FiZs - BF, 1988) % LI2HYT 2K
&, RHBIE ST B, BICTHBIER, % ORRFIPOHRY,
ZOMWBE LEICT 7 AV KIUKAWZ FRATWE (E79K) . MEIE
BNYTERERETDRARH CHD. TN OHOIBTHREEIE, —
vHNL DAk, BIEHICT Tidém, — v )55 KENORTm, &
CBMETESMERY, SIALEABHEIAT TR v FEL LT
- 8mERD (BB80M) . EHICHOBMETIRINE T, EFHHOEK
HDOWEZ A H o 720°, FERNERCEMELE ) BRESZD bR, o
DR E ) BB YRS S, H50004E5, EREEEELED
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HA V7T 5 LB L7 HE TEAKP PSRRI Tws (BRIEE -
MEREROKREN) . COWBE BRSNS ST H B L
TEDA) . ZOWBEBO LRBEIL6-SmTH D, HEMEEL Y E,
KRIEFEERESZWTIE, BESmU TSR IR £ 50
BEERNRY FHEEGHA LTS, COLIICKEERICERTLTE B
&, THERELIIE L{EELTBY, BREOFLIIEIEFEFE T
POHME@EECHS. THRIE LY b EEOSHEREEE 1312
FIRDOBEIZH 5 (480) .

Bt OB BiX, SBFEHO=MER, FHENEL: S22 .
INBEDH DL, ZRRE NSRRI O B8 A D LTS R
REHEESNDIEZEDL VIBRETHS (B, 1986). #0EITHS
B, dbr 5 BEWALE C30m, B T50m, — v il oA =
IR T90-95m, KJEJIHLT105-120m& BB~ &2 5 (80) . Zhid,
TR EDIHTHREEOELLFLENTH 5. 2OFOAREELEIC
i3, ZMEECH2BEEHIIMRE SN TORWY, UL, S5ICEF,
EAEOAL, EHAEROWKI030mIZ 1 S ST 270, b L <32
nNEYHvigEfRE, FHERE (EHDMRE | Ak - BIR, 1973) %%
D, REIVEHHERE FAFICEOMNETIHITHEEEMEC 22 L5 T
HAH (FEBO) . KBENBrE IR IITERE RIZED SR TWR W,
EZULS ORI, BWFHE KBREREY OBBOT, WH20m i
KRB ARG CBLNLBREB S 2 (ERMEBEL
REFR) . Do kHic, BREBKHOBERE EOBRERIIM LSS
HOZNELFAMET 2 L. T/, 1901-1981 FEDE O —Ek#E S D
RERT A TAA L, KBIICIIAREEREILE DO SIS EH R i
DEEAHED LN D (E580K) .
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2) UMD BEEZAL |
SIS ENE—SWH A < JEUFCW T, 63~ 1 I8 25 10
5. HEMIAEREBHEOIGE DS, BHILISKRIL, WELL &
DO KB EE R B &, I E R KL & B TR %
BICEHICET 5 (F78K) . 22 L0 TR, BREAT739m) % 13
C®H1000m L LD 4 258 5, BREEBEOBEOEF LM (25 1
1119m ) b ZOMOBTMIZA S, —JF, FEOMINHIZ, 22X 7>
BEROKINTH D KB E R & 55 A700-600mE %), 20T 8
BKBIZESAD., UNLBOESEOD 5 11TEZ B i =k -
WG HBR AR L TR S NSRS E 2 b NDE. ST
R, U5 TREHERES, UM RNRT O BIBBRERY, T4 b
LR IR S W R S B,

3) WEME - |

MR A L, ET TR & KRR AT B IR Y 72
LCHRHAYSZEY), 20T ABERME TR (B78F) . &
DIRY 725 KEERE & B MEROETIE, HEBLE 2 5NLHES D
H5 (FEISROV) . COWERIAAEEOEE?S, S5IZFEEA
HECR, #FHHEROIEB 20T T, HWiEL T 7 OBE, - 554
BORFZOENLERETZ (B8K) . CoKL RO KERE T
iX, N-S B L UNNE-SSW HFHIDY =7 X ¥ b 27z 556 R E I
CREE-ZBLTYD. COWE, BFBROABNETE, -
A EOIMIT S L AT OB S SN VA, TiEREE AT
L7H% R0 v DL Wik k) LBIHE, ASELEERED B
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o EWEET L (ET8H) .

4) R 8T A RO AARIT £ B UM AR O B
BPEOBESAIKEL 2 AMERKIL L BIAHZE (B I 0o
JUMIH, SEVHR B O R EOEEERDO R X T 2 EIEF5 R I
O BEEEOBIE, KEMIR~NED 23 S FHHER» S KEEE
T TOME, BEBEFRNOEE - BB 21T 5 kBT %
FIR7BEZ RS (B78K) &, PHEDT150km 12 B X SNNW-SSE
FTADRELEREL LT IENTEL. ZOERBEHERNLEE T
BE, FU— MERERZ TN - ST FEBICEOT TERT S (8
78H) . T &IE, BEOEBEDNS DM - 8T FEEOIE AR
XY, ZORBRROERSFIESEIINTVWATREERLZHTRET S 0
THod., EEIPLMERKILE TEFTTELZAMOKLT7TO Y M Ik
2 C—HRUN, BEXKUTHUELNDLLIIZAZ S,

R CH 5 KL 7 O F ORERNICIE, BEROIIVTT RS
KINEAEEREE L TH 5 B REHESER SN TV T, EELERITE
ETVRWES ThHBY, BREBHENTEEBEOLSE, E5PHe
IBRFHICRoTHS &, TEHMMRB T (F600048) DIRITHRE
DHERI0m 2R TB Y (I, 1986) , BISMCERL TWA.
T, BRI BR S L ER O ZHRERL OwRE (BA
322, 1987) 1330m LTI LPGM L WS &, BRI BRI VT
CTIGEBLTWR I LR 25, FNMRRE O L VERIE, <7
ROERLEWLI DR IDEARZIEIINLIEF)ITH S,

TN - X F EDILHRALDBED L) CHANERER 2 a2 —5
T7V—PF2BERIETWEDTHS ) 2. BMIZIE, ThaRGFE-»
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TAVEVET V= EICEB UM - 85 T l4ED, Thoa—3
VTTV=bERLETF TR EEZDIEDNTEL., ZDLILRER
13, Yamazaki and Okamura (1989) (2% O, ABEAHE DX E % & 17
BOWTT TR INT WS, JUN - XT FHEED AR AT KERE
i, MBPSHER STV T, BEOILARALLIZERYTL T
w5,

—75, REERIE & 1 FEMAl O KEEM % LN B 28, LML HREER Ic
&, TR RmICA % 2Y) GUNEHEMES, 1989) , KEESIE
TROLND L) BLHARLT V- FOBBHEE N ICL 2 EBEIFL —
FOBBCBRIGEE TRV BRSNS, TOTR, LARINS
BO2—=F2 77V — ORI 100km LA E ETEL 20, 3k AR T4
(ZAVEYET L= ) OBF Ut —F—0OHBHLEINOFETH
NeneEZEZ bbb, Lo T, KEMZ &HIMNEREREBOBERIZE,
NOER%EZ 508D 5. Hirahara (1981) 13, HbE MR 12
iéB%ﬁﬁE%%#%,iM-Nﬁiﬁ%ﬁ%&ﬁ&ﬁﬁﬁ®ﬂT
30-60km I[ZIEREOTH 7 A RH L, TOEHI T — MO REELR &
LTENZELTWE EZEZTWA, M - NI4T EEHENRTSH D,
FIEOERET O W L ) BOBE~ RO KB BN 5K A DT (Aoki
and Ishikawa, 1985 ) , JEAibde L FH OB E % B TREMEIIE W, &
®ﬁﬂﬁ,ﬁwﬁﬁ%#%ﬁﬁﬁﬁéﬁﬁi~iv?fv—b%%%h
CWTwBLiEES AL, L, B, BREICLAAL D L LTV
U TR, -9 YT L PERBRSESIEE TSRS
CBRVIIERAE. FRED LR ACECEREEORE L BoA X
BEESEE IR ARALR, BED L) REREZFIEEILTVWEON D
LitZews, |
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5) Ful - A7i@ﬁ@%&ﬁ&ﬁﬁ#%&f74vt/@fv—%

DB E DAL |

) L2 - NG FBEOWLARARIZ, WOTHRLETH, Eo
£ BEEERT, BEOMRERLIISEI LTVwEIDTHA ) .
T2, 74VEVEBTL- OB LOBEIXE) TH S ) .

AN ERINBOMT HE#E, [JtE - AF - BROEH]  (
Murata, 1987 ) &S AJEBHEEIC L Y, £ 2NED HNSHHAK X
KELSE 5. ZOEMIE, 19-15Ma D HAWILROB, M - /85 F
@ﬁkMH+wt®%ﬁ%@®EmﬁktfﬁE$# FRIE D TR L
ORI NZZbDTHS (Murata, 1987 ) . LTI - 735
BEDHFIELRT RO EH VIR T, Jul - /85 s I3 hEr taigic i3
TTRHEOMNEBEREVWLE ZARLHo 22 ERLTWVS (
Murata,1987 )  (5581K1) .

T, BBEEFIIBNT, BRER2 O ABNROEE L LURLER

I AR, dokEDTEMIMAANCEER S N7z iR S S s (
6-2Ma) (57K, 1987) ORIIMBEOHBW TH L. ZDEEIE, BEF
DHRIZHD HIMBEORE [HHMEEE] L ShTws (B, 1988) .
HRBRLILIC S o TR L 25 (8K, 1987) . s
- ORI HANEREDE A, NIV R O BRI L7 i

x, REONE~NHEEEIERINZZ L 2RLTWS (@, 1988)
(1) . BROFEEIL, BETICHARATWBERN - X5+ i
BEEZON, BEBOIAOBENIZFOE TN - /3T FEHEOF X
ZRLTVEEEZ LMD ([, 1988) . T/, TOESHICIEEL
Wil H Y, [HHMEE] BRONF+HE - ZHIIFHEEOR &
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TR <, BEEICE THIRIS N TEFRZBE L T,

Dl Zednl, - AEPHICEIAMN ST F RIS IEF
HEOMEVICHE L, BARBOEAS L U2 L 76 A AJLO 5
[l ) OEERICE Y, ZNF - W HH OB MEEZER L (E81F
D . Z0%, PHiERICEHOEMCALEESTER SN, BHEE
TOMIC, EARAFEBEIBGR A CFOWED T 2 A~TED A IHE L
DVEEI L TE)W 2. (81K . JEEEER R, UM - 85 4 i
HEAM Y IANBE L TV 5 S Ehd, hEi s b EHC 81 2
TAVEVETV— b ZDdDDOETHENIIMN - /85 A RO EEF
M (N20-35° W R, 1988) LY &5 IZmE DI TH o 72 & &
Abhb (Ii’ﬁ]*j‘, 1988 ; Yamazaki and Okamura, 1989 ) (%&81[1I) .
2Ma LNBEDENR 25 &, BIRBENS L 5250 TORINEEOTE
BERREREL L, & JICEEFEESE R LSRR E NS (8]
K . e e biz, plEEEROETFR SEREL, MU c
o, ZOBOBEEOH G, TTICENRL L ) ICEBTPERES~
WEMETH S, U - 37 AR BB L2 2o
DT, 74V EVEETV— bILAARFRE ENTTOIDS, #HAE
DHREIAIN20-35" W L) R - H AN L7282 5 b
(R4, 1988) . WESEILImEFOEMIZ, 22T (HHH) OWEOWL H
RHIZEY 2 SHNT & ) B REFEORARLWHROBE OB % R$ M -
CHAR® SN (H78WG, HS1KNI; A, 1988 ; Yamazaki and
Okamura, 1989 ) , ¥ED LARKIC L ) BRER L /- ARESE O M
CHRVSIREDBESIEREINT WS (B1BEV) 0b, 208 X
XY AARESZ D,

FREERLS L AL L, WM - NF T BRSO It
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ALFEANIE AT MR T AR Y Y L7 KRS 10223 2 & 5 1o 7
FrvarLTeY, TR, BEEROMEREZ T, dbebl
%ﬁﬁmﬁﬁéht%ﬁ@%%ﬁﬁﬁﬁpTWéT%&E)p

6) FURLICBIT HEINEEDTEE 7 A Em
FHE=AD S BRI COMBESL BREROBE X, X0k
RN - NT FBEOEARAF OB THIETE S, Larl, &
A BNTIE, UMNEER S S I ANLE 2 &5 72 NS E 5% &
Tél5&@ﬁﬁ,%Eﬁmﬁﬁﬁbfﬁﬁt&é.ﬁ%ﬁmu,ﬁﬁ
BAFELC L, KEBAEIREX 2o b R ELbbED L,
MAMEHRIZENRIEEBERL TR o 2 L HESN S, —F, WK
BREDIHITHEES, AMUHOINTERED S RO 2EULIC BT 2 K
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A Geomorphological Study on Holocene Tectonic
Movements in the Southern Part of the Outer Zone of
Southwest Japan

HIDEAKI MAEMOKU

I. Introduction

Many great earthquakes have occurred in historical period of Japan along
the Nankai Trough where the Philippine Sea Plate subsides under the Eurasia
Plate. The outer zone of southwest Japan is facing to the Nankai Trough,
and the coastal areas were uplifted particularly in response to great
earthquakes. S

In this zone, many types of emerged landforms have been developed
since at least late Quaternary. The development of some emerged landforms
is possibly related to the occurrence of great earthquakes significantly. In
particular, many evidences of abrupt uplift owing to earthquake are |
remained on and around Holocene terraces. It is possible to discuss about the
timing or recurrence interval of great earthquakes, total amount of uplift and
the locality of earthquake generating fault by studying the evolution of
Holocene uplifted coastal landforms. : _

This paper aims to focus on the tectonic movements during Holocene
through clarifying the evolution of terraces, sea level change, associated
~ environmental change in the study area, based upon the field observation of
outcrops and cored samples, e dating, archaeological remains and
paleontological analysis of mollusks.

II. Description of the Local Landforms and Tectonic

Movements A ’ o

Holocene marine terraces are developed almost of the outer zone of
southwest Japan, though the distribution of them 'is. not continuous owing
to existence of bay or strait between peninsulas. The trend of change in
elevation of marine terraces is different in each promontory or peninsula, so
the study area is divided in five zones, i.e. Kii-zone, Muroto-zone,
Ashizuri-zone, Miyazaki-zone and Nichinan-zone.

Cape Omaezaki is the most close area to the Nankai Trough in Japan,
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This zone has been experienced complicated tectonics because this zone also
close to the triple junction of plates, those are Ph111pp1ne Sea Plate, North
America Plate and Eurasia Plate. -

In this zone, three marine terraces of Pleistocene are recognized, and the
mean uplift rate in late Pleistocene is 9-12m/ 10000y at Cape Omaezaki. The
elevation of each terrace decreases to the southwestern direction. This trend
of change in elevation is different from other zones such as Kii and Muroto,
where the elevation of terraces increase to the southward, in other words,
trough-ward direction. Holocene terraces are not well developed in this zone.
The trend of change in terrace elevation is almost same as that of Pleistocene
terrace. And mean uplift rate in Holocene is not clear owing to shortage of
data about ages of terraces in this zone.

Kii-zone

Nankaido earthquake(M=8.1) occurred in December 26, 1946 is the
latest one among great earthquakes. In Kii Peninsula, seismic crustal
movement was clarified by the precise re-leveling before and after this
earthquake. Before the earthquake, the northern part of the peninsula was
uplifted and southern part was subsided slowly. On the contrary, at the
time of the earthquake, while the northern part was subsided, southern part
was uplifted abruptly. Crustal movement after the earthquake showed the
similar mode as before the earthquake. Yonekura(1968) considered that the
amount of residual uplift at Kushimoto was about 0.2-0.3m per one great
earthquake suchas Nankaido earthquake type recurred at an interval of
110 years, and the residual uplift had been accumulated through the
late Pleistocene.

In Kii Peninsula, the evidence for former sea levels is ?ecogmzed as
notches, wave cut benches and the calcareous remains of attaching
organisms living in tidal zone. Based on the certification - of high
concentrating zone in the vertical distribution of these former sea level
indicators, six former sea levels are distinguished in the southern part of Kii
Peninsula, i.e. I: 5.8m, IT: 4.1m, III: 3.3m, IV: 2.8m, V: 2.0m, and VI:
0.8m in height. The former sea levels for each preceding height are aged
as I: 6,000-5,000y.B.P., 1I: 5,000-4,000y.B.P., III: 3,800-2,600y.B.P.,
IV: 2,400-2,000y.B.P., V: 1,800-800y.B.P., and VI:600-200y.B.P., by

151



means of radiocarbon dating. The earthquake caused these abrupt drops of
sea levels are named eventl to event6 according to the new age in
chronological order. Eventl to event6 probably-occurred at 200-0y.B.P.,
800-600y.B.P., 2,000-1,800y.B.P., 2,600-2,400y.B.P., 4,000-
3,800y.B.P., and 6,000-5,000y.B.P. respectively. Fig.5 indicates that
abrupt seismic uplift has repeated at an irregular interval of several hundred
years during the Holocene, and the amount of residual uplift per one
earthquake was bigger than that of Nankaido earthquake in 1946.

Earthquakes of Nankaido type are inter-plate earthquakes,and the uplift
with these earthquakes can not be accumulated from the view of elastic
rebound theory. The value of 0.2-0.3m for the residual uplift with
Nankaido earthquake type estimated by Yonekura(1968), is unreliable
because the precise re-leveling was not done throughout an interval of
earthquakes, and its value should be decreased to about Om. Earthquakes
reconstructed in this paper, i.e. eventl to event6 are not inter-plate
earthquakes, but intgg-plate earthquakes which have resulted in the
- cumulative uplift(Shimazaki, 1980) of Kii Peninsula.

The uplift pattern caused by each event is distinctive. While amounts
of uplift of event6, event4 and event2 are bigger in the southwestern part of
the peninsula, those of event5 and event3 are bigger in the southeastern
- part. It is difficult to distinguish the amount of uplift with eventl from
residual uplift by Nankaido earthquake. Comparing each presumed event
with events in Muroto Penihsula(Maemoku, 1988a), event4 and event2
could be correlated to event5 and event2 in Muroto Peninsula respectively.

Muroto-zone

Nankaido Earthquake(M=8.1) occurred in December 26,1946 is the
latest one among these great earthquakes. In Muroto Peninsula, seismic
~ crustal movement was clarified by the precise re-leveling before and after this
earthquake. Before the earthquake, the northern part of the peninsula was
- uplifted and the southern part was subsided slowly. On the contrary, at the
time of the earthquake, while the northern part was subsided, southern part
was uplifted abruptly.‘ Crustal movement after the earthquake showed the
similar mode as before the earthquake. Yoshikawa et al(1964) considered
that the amount of residual uplift at Cape Muroto was 0.25m per one
‘earthquake such as Nankaido Earthquake type recurred at an interval of
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110years, and the residual uplift had been accumulated through the late
Pleistocene. v . :

In Muroto Peﬂinsula, the evidence for former sea levels is recognized as
the marine terraces, notches, wave cut benches, potholes and the calcareous
remains of attaching organisms living in tidal zone. Based on the certification
of high concentrating zone in the vertical distribution of these former sea
level indicators, six former sea levels are distinguished at Cape Muroto, i.e.
[:11.0m, II:8.7m, [II:6.6m, IV:6.0m, V:3.7m, VI:1.3m in height. The
former sea levels for each preceding height are aged as 1:6000-5000yrBP,
I1:4000-2700yrBP, I111:2600-2200yrBP, IV:2000-1100yrBP, V:1000-
800yrBP, VI:700-200yrBP by means of radiocarbon dating. The
earthquakes caused these abrupt drops of sea levels are named event1 to
event6 according to the younger age in chronological order. Event1 to event6
probably occurred at 200-OyrBP, 800-700yrBP, 1100-1000yrBP, 2200-
2000yrBP, 2700-2600yrBP and 5000-4000yrBP respectively. Abrupt uplift
has repeated at an irregular interval of several hundred years during the
- Holocene, and the amount of residual uplift per one earthquake was bigger

than that of Nankaido Earthquake in1946. :

Earthquakes of Nankaido type are the inter plate earthquakes, and the
uplift with these earthquakes can not be accumulated from the view of elastic
rebound theory. The value of 0.25m for the residual uplift with Nankaido
Earthquake type estimated by Yoshikawa et al(1964) is unreliable because
the precise re-leveling was not done throughout a complete interval of
earthquakes, and its value might be decreased to about Om. Earthquakes
- reconstructed in this paper are not inter plate type, but intra plate type which

have resulted in the cumulative uplift of Muroto Peninsula. The uplift pattern
caused by each event is distinctive. While amounts of uplift of event6 and

“event4 are bigger in the southwestern part of the peninisula, those of event5 |
event3 and event?2 are bigger in the southeastern part. It is difficult to
distinguish'the amount of uplift with eventl from residual uplift by
Nanakaido Earthquake. As observed around Cape Oyama, Higashino River
and Irugi River, local uplift occurred at event 1 to event3 and event5. The
cause of these local uplifts could be due to repeated displacement of active
faults within Muroto Peninsula.

Comparing each presumed event with the historical records of
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earthquakes in Japan(Usami,1975), event1 to event3 could be correlated to
Hoei Earthquake(A.D.1705), Shohei Earthquake(A.D.1361) and Ninna
Earthquake(A.D.887), respectively. ' .

Ashizuri-zone

Around Cape Ashizuri, evidence for former sea levels are recognized as
notch, wave cut bench and calcareous remains of organisms living in tidal
zone. This paper aims to clarify coseismic crustal movement during
Holocene based on geomorphological and biological sea level indicators
around Cape Ashizuri. ,

Based on vertical distribution of former sea level indicators, four former
sea levels are distinguished at Cape Ashizuri, i.e. I:4.7m, II:3.5m, I1;2.0m,
IV:not sure in height. These former sea levels are aged as I: around
4800yrBP, II:at least 2730 to 2430 yrBP, IIl:around 1770yrBP, IV:not sure
by means of radiocarbon dating. The earthquakes having caused these abrupt
drops of former sea levels are named event1 to event4 in counter
chronological order. Event? to event4 occurred at 1770 to 0 yrBP, 2430 to
1770yrBP and 4800to 2730yrBP respectively.

Judging from radiocarbon ages and distribution of amount of uplift,
earthquakes (event4 and event3) in Asizuri region couldorrelated to
- earthquakes (event6 and event4) in Muroto region respectively. These
earthquakes are assumed not to be inter plate type, but to be intra plate type.

Miyazaki-zone

The Miyazaki Plain in the southern Kyushu, Japan, is
characterized - h}; well-developed Holocene terraces. Many sandy ridges
are developed on the terraces along the coast. On the basis of the
 distribution and the altitude of the terraces, they are subdivided into four
groups as follows; Shimotajima I , Shimotajima II, Shimotajima III and
Shimotajima IV terraces. '

This paper aims to discuss on the evolution of terraces, sea level
change, associated environmental change and tectonic movements during
Holocene in the study area, based upon the field observation of outcrops
and cored samples, 14C dating, archaeological remains and
paleontological analysis of mollusks.

The results are as follows:
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1) before 5000 yrBP

The sea level had risen rapidly since at least 9000 yrBP, and reached +4
to +5m(a.s.L.). Thick sandy or silty sediments beneath the Akahoya ash(K-
Ah) which erupted from the Kikai caldera about 6300 yrBP were deposited
during the transgression. The shallow marine mollusks such as Tegillarca
in the deposits indicate that tidal flats and bays were widely formed in the
Miyazaki Plain. The Akahoya ash is covered with sandy marine sediments
of 2-3m in thickness. The marine sediments might indicate that the sea level
slightly rose after the ash fall. At the maximum transgression, the sea level
would rise to 7.0-7.5 m above the present sea level near and around Ishizaki
River, judging from the height of the buried benches and the upper limits of
the sandy marine deposits. The sandy deposits on the Akahoya ash include
many mollusks such as Tellinemactra edentura, one of the typical tropical
species, which lived on the sandy bottom beneath the open sea. They might
propose that the bays were buried by the sandy material which was carried
by the river and the long-shore current and changed into the open sea with
sandy beach.

2) 5000-3000 yrBP _

The regression started between 5000 and 4800 yrBP. While the
shoreline retreated, many sandy ridges were emerged on the
‘Shimotajima I surface. Lagoons behind the sandy ridges gradually'changed
into swamps. After the sea level lowered to 5-4m(a.s.l), it became stable or
rose slightly, and Shimotajima II surface were formed.

3) after 3000 yrBP

Many sandy ridges on the Shimotajima II surfaces were emerged as the
regression began about 3000 yrBP. After the regression, the sea level
became stable relatively, and the Shimotajima III surfaces were formed. The
sea level was getting lower again about 1600 yrBP, and became adjacent to.
the present sea level, forming the Shimotajima IV surfaces.

The altitudes of the Shimotajima I and II terraces show that the
Miyazaki Plain has been uplifted, tilting northward during Holocene. The
uplift might be due to aseismic crustal movement, because there have not
been any historical earthquakes which caused emergence of the Miyazaki
plain, or are no submarine active faults which could emerge the

4 Miyazaki plain. The aseismic uplift would be related to the buoyancy of
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the Kyushu-Palau Ridge which are subducting under the southern Kyushu.

Nichinan-zone : :

Nichian-zone is continued to the south of Miyazaki-zone, but coastal
plain is not well developed such as Miyazaki plain. Three or four series of
wave cut bench, notch and small terrace, named Kinchaku-I to IV terrace,
are distributed along Nichnan coast, which are compared to Shimotajima-I to
IV terraces of Miyazaki plain respectively.

In this zone, the oscillation in elevation of each series of terraces along
the coast is a little bit high compared to Shikoku or Kii-zone. One reason is
that the development of terraces or benches is restricted by geological

structure of Nichinan Group. Another reason might be due to the difference
in the mode of tectonic movements from that of Shikoku or Kii-zone.

The cause of emergence in this zone might be accused to aseismic crustal
movement as same as Miyazaki plain. Because there is no historical
document which records uplifting of this coast. And there might not be active
faults which could uplift coastal area in and around this zone. The aseismic
uplift would be related to the buoyancy of the Kyushu-Palau Ridge which
are subducting under the southern Kyushu.

IT1. Discussion on the Holocene Tectonic Movements in the
Southern Part of the Outer Zone of Southwest Japan

seismic crustal movement

The zones which have experienced seismic crustal movement during the
Holocene along the Nankai Trough are Shikoku and Kii Peninsula. Several
intra-plate earthquakes are recognized by means of geomorphological study
~in each zone. In these earthquakes, we can find earthquakes which occurred
at very near timing and should have same focal area, even though which are
recognized in the different zone. We consider that those coincident
earthquakes are the same ones. So event5 in Muroto zone(we express it like
"Muroto5' in the following description) and Kii4, Ashizuri4 and Muroto6
etc. could be the same earthquakes.

We detect three main focal areas where intra-plate earthquakes occurred
during the Holocene along the Nankai Trough, and these are named 'A','B'
and 'C' from the west. And the local name of event like Muroto1,2,... are
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renamed by focal area like enentA1,A2...

Each focal area should correspond to submarine active fault 'A’ to 'C'
respectively. And we can deduce the fault parameter based on the |
distribution of uplift amount of each event by means of fault model. We
have reached the following results that length of the Fault A was about
154km, width was 92km, dip was 35NW, net slip was 10 to 15m and
average recurrence interval was 2200years. About Fault B, length is about
154km, width was 116km, dip was 35NW, net slip was 10m and average
recurrence interval was 2300years. About Fault C, length is about 207km,
width was 104km, dip was 35NW, net slip was 10m and average recurrence
interval was 1900years.

aseismic crustal movement

Southeastern part of Kyushu has uplifted aseismically during Holocene.
There are well-developed marine terraces along Miyazaki and Nichinan coast
as same as Kii or Muroto Peninsula. But submarine active faults which could
uplift coastal area of southeastern Kyushu have never been found off
Miyazaki or Nichinan coast by seismic profiling survey. And the pattern of
deformation of a former shoreline is different from that of other zones along
the Nankai Trough. In Muroto or Kii zone, the altitude of former shoreline
rises up to the direction of the trough in general. This type of deformation of
former shoreline is able to explained by faulting of active fault which
parallels to the plate boundary. In the southeastern part of Kyushu, the
pattern of deformation of a former shoreline is synclinal along the coast, and
the altitude of a former shoreline is highest between Miyazaki city to
Aoshima. This type of deformation of former shoreline is difficult to
- explained only by faulting. - :

The age of Philippine Sea Plate of this area is older than eastern part
which is off Shikoku or Kii Peninsula. The Philippine Sea Plate dose not
make an acute angle with the Eurasia Plate compared to off Shikoku or Kii.
In other words, the strength of horizontal stress is less than off Shikoku or
Kii. That is why large active faults which can generate great earthquake do
not exist off Miyazaki and Nichinan coast.

Southeastern part of Kyushu lies to the NNW of north end of Kyushu-
Palau Ridge which had been island arc until the spreading of Shikoku Basin.
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We can recognize the too much free air gravity anomaly in and around ‘
Hyuga Basin, because Kyushu-Palau Ridge, which is composed of light
volcanic rock or granite, subsides just under southeastern part of Kyushu.
We deduce that the northward prolonged part of Kyushu-Palau Ridge should
exist under the southeastern part of Kyushu. And the light rock mass might
uplift southeastern part of Kyushu isostatically and aseismically.

IV. Conclusion

The southern part of outer zone of Southwest Japan ha\g’l%iifted during
Holocene in general. But in the mode of tectonic movements, Shikoku and
Kii zone has been different from southeastern part of Kyushu. Shikoku and
Kii zone has been uplifted by intra-plate earthquakes which have occurred at
an interval of 1900 to 2300 years. On the other hand, southeastern part of
Kyushu has been uplifted aseismically by:crustal isostacy.
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69.5+20 47.51+4.0 :(2),;142
(751+2.4) 48.5%+1.4 2241
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L L B (m) HCEN (yr BP)
I 5.8 6,000~5,500 ?
I 4.1 ?5,000~4,000
II 3.3 3,800~ 2,600
v 2.8 2,400~2,000
Vv 2.0 1,800~ 800
VI 0.8 600~ 200
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M3k AL T & A MO

IR 5 setomp | BRI WA R e

AR EHmrmie (Loc, 6) Yyahvye | 2.6 H~IV | 2,750+170 | H R-481
WAL & 2R (Loc. 6) Yoanvres | 2.7 v 2,160£140 | H R-482
PR R AR i £y (Loe. 8) Yovaporys | 3.1 g 2,830+140 | H R-486
PRI A £y (Loc. 8) Yyanrys | 2.63.1) W 2,960+160 | HR-377
WOR BN 7 B (Loc. 8) Yyanyrs | 1.9 v 2,1204140 | [1R-487
s AN m R (Loc. 8) Yyasys | 1.8 v 1,960+130 | I1R-378
AR AN AT N (Lo, 8) Yoaporyy | 1.6 v 8704120 | HR-488
A YRR i Ky (Loc. 8) Yyanvy | 1.0 \% 9304150 | 11R-379
P57 YR OR I @I (Loc. 23) Yoaneyry | 2.4(2.8)| IV 2,330+170 | HR-495
ARG AN (Loc. 24) ¥yanoye | 2.8 v 2,290+ 150 | FIR-376
AR AN (Loc. 25) Yy oah ey | 1.9 v 700+ 70 | HR-342
PR gk oA i (Loc. 26) Yy ah gy | 3.2 i 2,680+120 | IR -493
PE ARG Ay e (Loce. 27) vy anvs | 2.0@.3)] W 2,430+120 | H R-194
CPEAR YRR ARN M (Loc. 28) Yyanryy | 2.7 Jitd 3,2654-105 | HR-159
WA BB kw22 (Loc. 29) YoahrsFr | 3.1 il 3,660+150 | 1IR-491
WAL 2 (Loc. 30) Yoanvve | L5 A% 730% 80 | HR-158
AR A RewrRs (Loc. 31) Yoanr¥e| 4.2 I 4,010+220 | HR-496
Yo Rp i pieny 528y (Loc. 12) Yyanrv¥y |l 0.8 vi 140+ 60 | HR-341
AR UIE L e FEAY (Loc. 13) Yvanho¥e| 2.8 IV |2,010+ 70 | HR-310
HEABETR I emp 3R (Loc. 13) Yyahoe ! 1.9 v 1,140 140 | HIR-480
NOARYER S P A (Loc, 13) Yyaprwry | 0.7 V ~VI 7004100 | ITR-490,
HALS A FEA (Loc. 14) YyahoWy | 2.2 | 2,700+140 | HR-479
YA YERR ARG Gy il sy (Loc. 15) | v v amv sy | 2.8 n 1,360+ 180 | I R-478
WA UERRIB A iy s (Loc. 17) | v v an ¥y | 2.5 m 3,710%130 | ITR-176
HOARYITEARRN A B (Loc. 17) [ v woas oy | 3.1 i 3,670+150 | TIR-477
R YLTR IR R W (Loc. 1) | v v amows | 2030 M | 3,360+120 | HR-189
WA AP 3 M (Loc. 18) Yyanho¥y | 3.94.3)] 1 4,770+150 | HR~483
RSB AIN i (Loc. 18) Yyanryy | 3.54.3) 4,520+ 70 { HR~337
HABL Ay 2 (Loc. 18) Yyanvyy | 3.54.3)] I 4,420+150 | HR-375
BUABERB K HORT 3 7% (Loc. 18) Yyahv¥y | 3.0 o | 2,6204130 | HR~484
RO A MR 3 (Loc. 18) Yvanv¥s | 2.7 v 2,510+110 | HIR-338
SRRk sy 3 i (Loc. 18) Yyan¥y | :2.5 v 1,9004130 { I R-485
YeA YL ARy e (Loc. 18) Yyanrys | 2.3 v 1,950+ 70 | 11R-339
JORVEESIB G i KAl (Loc. 200 v+ v = H vy 2.6 v 2,000+ 70 | HR-343
AN /ML (Loc. 21) Yooahwrs | 2.4 I 4,450+ 140 | HR-473
WER =R Fy (Loc. 21) Yyanvery | 2.6 il 3,860+190 | HR-474
T Z R (Loc. 21) Yyahv¥y | 1.6 v 2,410+410 | HR-475
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Mag WEMNT B2 A e (Lv) ol & e

Bk | & (m) “C4EM(y.B.P.) |

LUV ] 11.0 6, 000~5, 000
LIV 3.7 4, 000~2, 700
LAV 6. 6 2, 600~2, 200

L~JLIV 6.0 2, 000~1, 100
L~V 3.7 1,000~ 800
L ~LVT 1.3 700~ 200
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WY ; I . ¥ MCAHHY |, e g L g
%’,2 IRIRAEAC 7' 5 & No.) | BRI Rt g RS UERE =57
FANERIWE) 6. 8?7 Ay (lagoon Hifiitn) | 6.810£110 | Gak-3982 | vikjiZ5(1972)
1 | BIHIEROWE) 6.8 AV (lagoon HiTfi#n) | 8,870:£115 | 1-11-343 | /g - B T-18(1980)
FHYIHCWE) 817 Ay (agoon HEEiD) | 6,4002:140 | Gal-3083 | inkHEA(1972)
EAER S T TaD 1) 8.8 Yoya3hoHy 3.790£70 [ 1112-155 Pomatoleios hraussii
RO CHBED [8.308.8) | Hig(s v=5) 2,950 *‘,'gg HR-154 | Lithophaga curta
EFTHOGHCED |82 YyonvYy 3,065:£00 | LIR-156
BELHLHHED 7.2 [ voan vy 3.780:-60 | 111R-204
I | ZEFBRkRED 9.0 Yyahoyy 3,92565 | 112211
EPEEME D T390 [Yvahowe 12,775:k60 | T11R-213
HEDPFGEICE D [7.72() | kT 3,2404£70 | N-2885 #FI0C1980)
FEDEBEMCE D |68 | TRTHER 2,960::80 {1-11-383 | KT8 - NIgKC1984)
EFEMREEED 8.0C7) | LIXKTTINE 2,91080 | 1-11-473 | FITR - HIpkC1984)
REPEIEIHCO ) 8.0 | TIKTURIE 3.600£90 | 1-12-106 | FT-8 - HI5KQ1984)
Wy BRI E24) 3.0 Yooy 2,355465 |11R-219
IBRICE 13, 14) 7007 KPR 2,25080 | [ -13-576 | FIT-B) - MIEC1984)
FEPE Y Y THED] 6.6 YoyahoYy 2,530:55 {11R-226
BFPAES L+ THED|BAG.6) [ Yy an v 2,480+55 | J11R-225 )
W} s s THCED] 6. 265.6) | v o 9 2,300465 [UR-202 | #ifid S 6~10 cm
TMMCERET (WD 6.4 YyahoHe 2,3804+-80 |11R-217
THMRECWID  [6.9 Yoahoyy 2,050+£70 | 1I1R-318
Pk (Wa3) 34 Yo Ih Y 2 340f§3 11-320
BE y 5 24) 1.7 Yyoas oy 1,460455 | 111R-222
WEFES1742(1216)]3.5 YyahoUy 1,.380+50 [ 1IR-312
WEIILACEI) (3.1 Yoaho¥y 1,7504:60 {1IR-311
TB¥NCE14) 11 Yy kU 1,3904:50 | 111R-302
FRESRICIE 14) 2.1 YyahoUs 1,330:+70 | H11R-304
FRISRICE11) A0 Yyahoyy 1,450:-£60 | HIR-301
IHLCE 1) 4.9 Yyahoyy lJ%i% 11R-223
IEREILCE 13) 4.0 Yo ohy 1305455 | 11R-300
MR 3. 14) 3. 0177 | TIIRTPLRNE 190080 | 1-13-57% [ F°T-F » 15%C1984)
MRBKIECIEL) 1.2 Yyanovy 1,255+75 |11R-22|
HEB(E10) 2.9 Yyahovy 1.2604:50 |11R-313
ZHIECET) 5.4 Yyaho¥y 1,835+55 [11R-220
705 (ETY 1.8 KR 34080 | 1-13-573 | B-T1% - TEEQ984)
TFTROME) 5.8.5D) Vv sy 1440455 | 111-209
v [BEEEVEED 3265.8) | vy ahwy 1625255 |HR-183 | &ilidhS 6~10cm, 24 A &4
BELHIECED 2.205.8) | Yy ah oy 1,570455 | 11R-233 RWMS 3~6 cm, I AV &L
e s wap e D Yelralia N . RIS
BFEIAVEED | 0.4(5.8) ﬁuéfoﬁzc/a)('_""'"l'" LALS | TIR-184 2@75 Sdem, Y yah Yy
BELNHED 1.0 YrdEFFS A4 1L,70060 [ 1IR-153 Cyphastrea micropthalma.
BELEIHMNED [5.96.2) | vy oh oy 1, 440455 [1IR-205 | %ifis S 3 e
BETAVEMNED [5.96.2) [vyah oy 1525180 1206 | #qlih > 6~10 em
FRLAHUHED (1462 [ Yy ah vy 1, 160460 | HR-207 FiiNS 3o, ar LA
EFIAVHMED [446.2) [vyanyy 1.9554:60 | [111-208 ?@@2&3”““3&L9'
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D FR@EEE R,
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S# FFEEICBY B IRIEKIEEO 'CHER 02
BEIHUEH(ED |5.4(6.2) | EA L2SETS |HR-i52 | =Y %+ (Notirus mitis)
: Ao=7-2Ihe) . .

1 BFNEY y TH(ED [6.0 Yyahovy 1,805455 |1IR-231 | {FiM S Jem
BF/NEYy IEED [5.06.0) | v v ol vy 1,200:£50 [HR-316 | HiFiHd | cm
BFNEY Y THCEL) [5.6(6.0) | Y v o b vos 1, 465455 | 1R-230 RibiN 5 3 om
BFAINEY » TE(ED) [5.206.0) | ¥ v ah ¥y 1315460 | 1UR-220 | ®/iEiMS 3em
FFENEY ¢ THCED [4.8(6.0) | Yy as o9y 1, 74055 |1IR-228 | Kifij) & 6~10 cm
HENEYy TFHED | 4.86.0) | v amovs Lanot Hd Threoer | iinns 3 om
BENEYy THED |5.2(6.0) | Yo a2hm LYy L 21060 | TIR-321
EFEEGEMCED 5.7 Yook oy 1. 19555 |[IR-212
BRDRIGIUMCED 5.3+ (7) | GIKMR 1170680 | 1-12-107 | FT-F - GHC1984)
ZEFEPRIRBEMELD |5.3-(?) | BIKFLRLL 1. 600100 | Galc-9688 | F9-T-8 - HIFE(1984)
BFDIRRAICED 5.9 Yoah oWy 1,425%55 |1i1t-210
EFHITE(W) 4.8° Yyah vy 1,560450 |101R-308
ZEIMIG(W1) 3.3 Yyaho¥y 1,340+70 | 1IR-305
T4 7 oxhi(wil) 3.6 Yyano¥y L 140450 | HIR-307
{TUMPRGRERT(WELD) |38 Yoahoyy 1515455 |1IR-218
HBHWID) 3.5 Yo ah Yy 1,030+45 | 1IR-216
HFRILGWITD 2.4 YyanoPy 1.200460 | LIR-214
PR (We3) 2.1 Yyvahovy 1.720:£70 |1IR-319
FHRNB(W23) 2.07C?) | BIKELARL 1,380::80 | 1-11-342 | FIFE - FF/8(1980)
KPR T II(W38) [ 7.4 Hi¥ (s A4 1,200460 |1112-323 | Saxostrea echinata
Kilpit(wag) 6.6 B 774 1,515:60 | I1IR-215
At (W39) B.4(7) | TIKIEiKIL 1,260+80 |1-11-183  |BITE - FINECI984)
WERBHAETEIE) 1.4 Yo ah ¥y 720460 | 111R-303
2 arz(ET 5.8(7) | LIREMAM 70 00 TIsee | TR - rECIs)

|2 esxED 1.8 | GRTRK 080 150 11923 | KIF s - PARCI980)
2 a2z (ED) 1.3 | RIKEERE 690100 | T11-865 FIT-B - F#1984)
EYy IR [5.007) | GHeRnk 60 90 11117 I pgERs - makCIose)
BREY v IH(E2) 3.4 Yyohovy 900£70 | HR-157
EF{TROHCED 4. 1(6. 57| FIKELK L 83075 [ 1-11-182 | FITF-BS - BPA#(C1984)
BFELLARMED 3.5 Yyahoyy 990450 | [R-315
BERLHVEH(ELD 3.5 YoahoHy 1,030+50 | HI-317 :
EFPEREICED) 4.6(7) | LIKBGRMK 83090 |TU-921 | PIFH - FPREEC1984)
ITHMRENE (WD) |34 lvoonovy 69090 | [RR-322
ITHMEREWID 11,607 |[vyohvyy 730£50 | 11R-308
TURMPFEIE(W24)  [4.907) | BIKTLSRL 78080 |1-13-574 | FITR - (IREC1984)
7 B(E5) 1.1 Yook oWy 580450 [1nR-314 '
VR E 3) 1.3 Yyan Wy 64050 | HIt-310
ZEFRFAURN(ED)] 1.3 Yyahoyy 600£50 | HR-309
BFEEYy TECED (1.3 | RKER 210400 |TH-922 FITFE - 1% (1984)
F7T Y 7 ONEIEH0KBIK. 308 % RN LIZBI iR ERR TR WSS () KBk



Hiode RPN 2 BT B MO HHEARESRE (m)

y) N

IHifg7k#E
I 4.6 — 2.3
II 3.5 3.1 —
1 1.8 1.7 1.0
v — 0.8 —
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H57 RPIMSE I B O CHEE S AL Brevent DT & RoiE &

W % | 4:%(y.B.P) AL

1 BE SPFiCly. B P. S . .
SE SR %jﬁi tem

event 4 | 4800~2730 | 1.1 — 0.67?

event 3| 2430~1770 1.7 1.4 0.77

event 2| 1770L1p% — 0.9 —

event 1 ? — >0.8 —
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W84 Loc3, 15b, 181281 2 H4LTT 201

Locality No. Loc. 15b Loc. 18
Sample horizon a1 f [ S B 1Y iy P8 a B
Altitude {m) 10 1.8 i2.6 §3.0 3.4 i37 142 148283509 iz3
Sediments B s Ams {Ams | ms : ms ms ms sl sl
ki) k) :: :. g ; ? i Species Name
at; 43§ i : : : H Pelecypoda
Yoarseng ; 5 r oor Por : Saccella confusa
KL e : S o ; : Scapharce satowi
ThHA : : : i i v : . Scepharca broughtonii
N H AL : ; : e e va | va ; Tegillarca granosa
NeFrA4H4 ; i : Poro : ; Glycymeris albolineata
y43¥ : : 3 E ': S : Atrina pinnata japonica
AHA : : : HE ; : Spondylus squamosus
15X 04 . ; H F : ; Por Pecten albicans
FiwHy ; ! : i : o I Anomia chinensis
NEITHE g ro ; .: I 3 ; : c e Dendasirea paulucciae
% H : i : ; ek : ; Saccostrea echinnla
THF : : ; i : ; : : a Crazssostres gigas
175+ ; ; : ; : S robor H Crassosirea nipponica
Iy aoE r 5 ¢l : E - : . : E Ostrea circumpicta
A€ 5H4 i : : et ; : Anodontia stearnsiana
TAINFHAL E P H : : ; Lor o Pillucina pisidium
TIFOAI0nd 94 : : : : Do : : i Pillucina yamakawai
TRFL v HNA € i or ; : : : ; : : Trapezium liratum
Yrruaq H : : : : i H rodor Alvenius ojianus
FIrYNA bor e Por ol | : ¢ Fulvia hungerfordi
PRIy HEYHL :' roior : : H : : 5 Borniopsis tsurumaru
Yzhoe : : : : : : ; HS Corbicula japonica
e L : : : ; : Pe : : Gafrarium divaricatum
7TIYTIRL Poro : : ; : D ; : ™ Callista chinensis
FALHAL : : ; : : ; Poa : : Cyclosunelta mensirualis
nzry : : : : : : va | va : Meretrix lusoria
Favtr Ty i : : : ; : ioa ; H Meretrix lamarcki
erHq ; : : : : e : Dosinorbis bilunulata
NHIHA 5 e i ; : : : Pe c r ; Dosinnrbis japonicum
TINHEHA i ‘ : P : ; ¢ | ¢ | Dosinella penicillai
T3 : : ; : ; : : c .o ; Cyclina sinensis
AYLHA ; ; : : : S : : Paphia euglypta
1a3x5L or e ; : : ¢ e Paphia undulata
T v : : : : ' . Poe r g ) Rudilapes philippinarum
PER S R : : : : : : : a i ova LI Anomalocardia squamosus
=740 : proLr e e 4o Te H H Protothaca jedoensis
FTATHA : : ; : : : H : HE Clementia papyracea
PEIHNAS roior 5 : : 5 Dor P ; r i Petricolivus aequistriatus
FANRHHA H ; : Porob e HEE roloa : Macira nipponiea
PR S : : : : : : 2 !¢ : Mactra veneriformis
THHA : : : i : Porod : : Coelomactra antiquata
EHA Doe b : : ; : ; : : Meropesia nicobarica
F3I/anxAg ; ; : : : : H Pa : Latona cuneata
FIINFHAL : Proba Pva v ! ova : ; Raeta rostralis
LRI A ; : i : : : ; roie ; Histula diphes
X 5y 7TH5 <% ' : e d : Y or | Azorinus abbreviatus
SAyHA Poobe be e b b ! ¢ | ¢ | Theora lata
{Fav>3 by I : : : i : ; ¢ i oa : Arcopagia diaphana
TEINFHA : : : : : : : : Por Moerella jedoensis
aYetnAg : : I A : e : Moerella juvenilis
MRS : : Porobe b : ; v i ¢ | Nitidotelling minuta
o IHA : Paloa Pa e c ie i H Nilidotellina nitidula
YIRUA{ERE rotoe ! ; ; vl ; : Heteromacoma irus
ARSI NIHA ; 5 : f r 3 r : E Macoma praetexta
TIZ+H4 : 3 g ; f : g :: r g Macoma awajiensis
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r. e ¢.common

medium sandy ash (Akahoya ash)
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IR EWETIF T8 & Nz Ol

Localiﬁ';.sample Code No. Altitude (m) Sample MC age (y. B. P
1 HR-345 8.0 peat 3,670+ 70
3-1 HR-353 8.8 peat 4,210+ 60
3-2 HR-351 7.7 peat 4,690+3
3-3 HR-350 6.1 wood 6,390+ 100
3-4 HR-349 4.8 wood 6,270+ 380
3-5 HR-348 4.5 wood 6,480+ 90
3-6 HR-294 2.8 shell (Meretrix lusoria) 7,480480
7 GaK-12848 8.0 peat 5,830+ 140
8-1 HR-147 7.5 peat 4,570+ 12
8-2 GaK-12849 5.6 wood - 5,800+130
8-3 HR-146 5.2 peat 5,850+90

12 GaK-12851 6.6 wood 5,060+110
15a HR-139 2.8 shell (Zirfaea subconsiricla) 6, 1451125
15b GaK-12854 1.6 shell (Phacosoma japonicum) 8,980+130
16 GaK-12853 1.9 shell (Tellinimactra edenlula) 6,900+ 140
18 HR-298 1.9 shell (Dosinella penicilata) 6,190+130
20-1 HR-145 8.7 peat 2,8851100
20-2 HR-144 8.2 peat 3,955475
20-3 HR-143 7.6 peat 4,810+
21 . HR-142 8.8 peat 3,440+ 90
22 HR-141 8.4 peat 5,310+ 142
27 HR-347 4.5 peat 3,000£70
28 HR-346 . 2.5 peat 1,580+50
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H10% EWETLF & OB O SR T O3 1

3 R /N = HiZ(1987) Takahashi,T.(1973) p N2
THE IR Kinchaku 10~7m DE-B &
THE I Kinchaku 6-~4m HERIE
T H B I Udo type MEA il
THBIVHE Aoshima type MEIVEHE
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CB12E AR - AP CEE SIS S L R OB L 8 (B, 1987 % DR

R Fe A 4E w7 = Fa—FlLkE O N) | EHEE C E)
684 (K#:13) 8.3 32.3~33.3 | 133.5~135.0
887 ({ZH13) 8.0~8.5 33.0 135.0
1096 (FE{%3) 8.0~8.5 33.8~34.3 137~138
1099 (7k7#3) 8.0~8.3 32.5~33.5 135~136
1331 (JTfli3) 7.0 33.7 135.2
1360 (IEF15) 75~8.0 334 136.2
1361 (iIE¥F16) 8.3~8.5 33.0 135.0
1408 (J&7k15) 7.0~8.0 33,0 136.0
1498 (1)i7) 8.2~8.4 34.0 138.0
1520 (k1E17) 7.0~7.8 33.0 136.0
1605 (BEf9) 7.9 33.0 134.9
1707 (FEk4) 8.4 33.2 135.9
1789 (EH1) 7.0 33.7 134.3
1854 (1) 8.4 34.0 137.8
1854 (&HE 1) 8.4 33.0 135.0
1944 (134119) 7.9 33.8 136.6
1946 (WFA021) 8.1 33.0 135.6
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