LB S 27 5 (1982)

FAOHEER & B

Some considerations on earthquake and plate tectonics

% HF BT

Yoichiro Fujyn

1. HROER

WROFRHEWS LSUMAEBREADLBFD BN DL TREHH T 127K T & LT,
EOREE THEFE] & MMERR] SeRdTH 5, HERRORR L LTI, ks
T, MIRDAA =X L L DREBEBEILIIENTOAABELETEL LN S, BELORLHE
BHH2BARAER LIS SDBRVIOMBOBX LB & 054, MBEHE O8RS cBlR
LZEDORESDPFMEBITT 2Lk -TC, BRIEEVWTEDOE YW AHER Licoh A HEET
SLENTED, COLHSURNOER, MERIEHMINEENCL - TER LD THET
EMNS, L LZoFETH, MBESHRET 38 EEH 7 4 — ¥y —BHBIICRKH SN
Bbhd TR, 4, 60EMALS TOERB LI TH, WEEEICMY 2 H5ENHEL %
AL LadFoh, HREERLAMMNBBRESHO 7- 7 -4 b Lic, SMEOHBEEH D v
A—8 —ERDLIEMUREE L - TE L, MBFOZOLHBHERE, BEBRRLTLLLETH
T3, SHHREEES O TMEOHME] T, RUKNBHERTLIES (RS
L, BEE DEAMHMEBE | L0 -Thd, B0, Bl 10 EfHT 00T LEBED
WEMRER L EATT CrRE OEAMABTEER ST TOARE O BHERL SKMT 37200 H
HEE LTHUSRRTHA S,

BETHEHTHE, BFEKO2HMBOMZOHEREL L THBHER I L co 8% o bih
BOHEFRHEE LTI LTWT, foBERREFEIo0K0OTH S, BT, 4HTHEEH
BHEAATHBORREL LT/ ~HEEWIL LTEL ALV EH, Chuts < FKEWEHIT
Thd, LTAT, HERFOEAN 70t 2 ZWEEHLE LT, HEKHELAEEST~<T
OHBOBIABZ R DEI 2O AE, 25 TRV, HRLLTHERIBES cH 2L L
T, OO LWBEBG -~ T2 TEEN L, FoL5IKEESMAEE3icitF 2
WAOEFHBI L TRESBEVEEL GR DY, EHEDPOBEN 7 o+ 2 IEMHE SH TN,
WHEHOERLELTT V- 72 b =7 ZOMED SESELRAT sREEBREA S
T 5h, BHELEORBECEZL D ZERE-TWIRL, BE, 20X 5HEBEEIC G 2R
BMELTHARETF 7 b =2 2B EE LT NEMEFELR A ->25 308, B bic, MER
EOMFNHRE - L (O L BT 2HENREBENTH B EEbN S, COLSLEE
Bk LAMBORREE, ZCcAMBRRELATADT EICT B &, THBRBEBERERD
HETHI L - TLERbNR S,

ARTH, EERERE LToMBIBHEL L2 00, BEBEREAAEL S L3 0-ED O—HA
ETHV o EEBRRTAHALS LB,

¢ WERBOER

£ OHEFER, REOKRBLET, MEOFRNLELTE, 19ttloa— oy <oMESH
« MEME RSB OFK (1981 4F) HIRmR

o WA F BRI R

143



144 B H B

DWERALBETHICEGRTEROTH S, FIZF 1923 EHEMECEEZ OEOILRMHEEE
ThH HSHIAEN THEHEZ] CHESEIE, 1924) L0 HEEhiic s &, HEER LM EIEX
I XAIL, BEES CEMETE - flE - BB & & Ldn 2 ME S EFmE L
AL THBh, ZhiIHEYE R.Hoernes 78 1878 FECAICE M A MALEATOCLET
Hb, BIRICA-Th o, BRI DL TENEOMBEREORICKE L L 2DHA TE I,
COHBRRKB O D0 TOBAEEREGASLT -4 - L LTHBHORMELBOH TILAE
W otc@THIY, PIEDHORERL L DOEE2{ bhldOTH3, TOVEIREEIE
KREENES T A TADNEBRICEET 2MBMREHNR TH S, X5, 1931 ET T
Iz, Bl x4 PEACEESDIRMBD & 20FiEh Ol - BRICANT 2 AU A ¢ CEREH
4 OB A4 sin2 ¢ KHFIG BT EERHL, S BEPHOBRARMOLIBIZIE cot2 e L1 BT
EERLT, COEHIBTHADRHENLBA N X LE LTEBEICY TV 1 700 H%2EZN
Bk, ELTOA, —H 1920F G AT, 1927 EORRMEDH & OBFH T DEF
ARl ORI HIESH 0E L A FEU o0, SERELOBRIKELIL T, HERLEOFRELT
DEFEANEZRIE L/, 1931 i, SR E—oD, RES A 2 HORRMEDOTASMHIZER
T2 2 XDEBROHER TR NHROMFIL L - T L &5 2 DAL S LV HFERM
D, AFR KBS THNERNESFOZERH L, 230 BRIEHEASET 20 %
EAXTORTHE LENFHHEN AL L, CCREENEALTL 32 L3484, ARBEAROIL
B olBahERELALOTH S, LoLAOKDOIDER, F 67 CIABEH 19404F11H18
AOREHERT I ZMHHENEEBEBE THI I E2 R (19418, #ikbFOLHINAERE
DOHIEN AP, Ty Fow 2O LEFTLEIDOTEH S,

iEtER DI 53, PEABOALELESHONBSGEFANOhLEIh, FTveha T
WOEFUDOELIBLEGIZEFENGNLZLSIIAY, BRI WX OBERI L 8-
EENE S TN e A TWDNEEBLBLEEEFMTHAL EMBHFRITEEBALIEHE N, BiE
MRRREENNTOHDEN > TV D THS (T OEIREKIC S0 TR, B (1067), Fik
% (1981) B,

3. HMREREHBORAE

MR OB HIIAESEI A EES O EEEST 3, KAOHBEOBRIEBEHLAE(,
ASOHIEOCRGICIEH NIV, COXEBORTRAMMEEL VPAT LI >THS
KTE 5, BAOONPRSETRC 0L> HEANT TRV DP/BEATHT, CoMBbIi
HWERECEHEMBRLAEEN -9 —THAIEEL ST, Lid-T, #HEBHEOTEOD
MREFBTOVLABERRGRTAHBICLOEHSEHLZ OHEATE S O TN TRIELMUL,
LDOEH7TEdD, EBATRMBAERIC & b ) MBRESOHERBIMFL HITA Y, 1930 O
PO HIER & 75 5 MK EEBORBAL AL T 3, AARBNER, PHOTEBOSEHK CH S
i HIBRO B ¢H 5 2 LA MEEAME, BE, ARtooBicsWTRAL, COFE
THAMMNREEB THREL L. 0% ) BEOHBRESHISERET 55 5HMEH oL 0 FHRlC
BATSLDHRESLFEZADTHE, SATR, B L LT HSHBREHOME T &MEBHESR
KEEMSE-TED, (b OBERICLEINT, TEOER -HEOES - - @RiA%
LOMBEETEED L OEROBE L AL XOMEBEOTEEZ O LLHRETET, £{ OB
OB ENTEERIC LA E LTHRHEA D C EHBH L T 5,

E2AHT, HIBIC & B HHBRETDOS &, HEKROXE IMEMER THRAT A LHTES
T &35 - tos, MRBTOREHMESRBIMBRORVEH L LR ES>EINTLNDTHASD



FLOMNERER & HIFRER 145

o FAERAMBOBRET SCE LOMROBESHAIENEY, ChRE 0 H3BELOTHAD
e BMIBEHA FOEIRL THAOE LORREMEST S T £41E - & B E X h0i31930
FHRERRMBROBATHS 5. 1930F 2 LV FROAI THEMBELSEZDIIZCWH, Thiz4
RT3 —RIE AR L QA e b AICIRBURA & »fc, ZHHE, SHOBEIIIBULLAID,
11 Rz ASEBUMmHEELD, D0zl A 26 BILHIEHE (=7 =F 2 —F7.0) OR&EESHE
E-7f, JORFRRIMEORAE M L TYEOBEMAIEST - HE XEMBEWFTANG 1036 £
T Ti 5 BOKENEA  VE LEREEZEHOEETBHLTH 5, TOME, #ENEOEE
FHBERSEEAS L 7 OB A BRI IR ORBE L HIEOBE LA L, BERERRHN 0 em £HIT
Th, BREMEBEIRTLTHI103B3ECOSWE CREMSEE VWA L, BELST . BIMKED
HOBBLEL TEENEDE &
iR OB A . 2T,
L OFRBRMEOR R L o ﬁ
1930 FbREHELOMBRTSH 0

5h8, B 11 BicFEE LA Y

Wik 0 OHBEILPFEHEOR
BEEZDCLHYES ST TIC
RBEINTOWIEL T8 #
BB R IR & MR A bR et
BEORIRWER MBI ET &
BB obnTEILOEEETH
ate ELAMEWHoIOLD
Rz onizidh 220X 3%1%
Ik SHEEH 9T0ERBY SF1E 1990 ERAHHAMBECEROMAMELDOER, KL 0328 %
Wi -t, 4143 1976 Fic K@yt LKHEERS 9331, 0337 OBEAER LI, ODHEEDHK

- <3 0D HirE RICHET 5720 1976 FRHE WA RERELSE TR
i 2;?;—%@%@2 E%ffig B, 1930~ 1976 FRO FTHEOEBRGILA.

HXELTORIOMNRRIEES 0O EMEB L TH S, 1930 FOMITIE B ENSEH
ENAORFPFTERBHERET VL ONKERBOBREMAOS TH -4, 1976 it 3F T EBNIC
b - L EROKEREIRFONTHTEORMMSERSH, BREEOERMUKAT LI K
EURENETONIDOTH L, COEEICDVTE, #0BKBRESIRORRL L LITHEL
oo FLTCOBREBOERTTI978E 1 H14 BicIRKBAEHE (/7 =F2—-FT70) ©
REAALICED, SLICI980F6 H 20 Ho ek oEH i PELEEANMME (v =F 2
—F67) MBELAZDTHS, CDL51 1930 FROFBULEBILELOMBRES & 197050
E L e RIRMoMREE &id, SRIEETOHEE « IRBKEOEE - KBROREL
HSHEDMREOST, FECEICBEBLTYWARRTHILVALDTH S, S 190FERD
ARG IZISEDLENL T A LEL L L, IMPGHBRELHORAINBLIIETHA
5 EMTHEN, RHMBERBESODRFETEAESCEORARBEL TR LMD E0THS,
T THIBEL L SO, BRMERS - REE - ABEoRLE LG IHB BB AFERFE LS
FEZBLTHDE, CHIEDVWTROGED2OENEEICEHIAH, ¢hl@7TL—rF2b=02%
ARE LT AEHOTHRIGR~NZE LT, £0 TIRHEELE S MERE LSS T 1964 4
FrEEOTERERE S S ABELMETH A L EERL, COoBBEOT T AERIAL
T EID,

(4] BM 9331
I

BM 5237

74
HES laeaBM a8

a 10um

1900
1810 +
1920
930 -
1940
1950 -
1960
1970
1980~



146 B oM B

4 1964 EHRRHROFGKEMBREREZOZ2 I —-TEFL

WEMEL R, 1964616 0, HREPOEBMEOBESBREINE L THRE LS =F
2= FI50METHE, ZOMBEOREKITLARREHBRERELISETRECAGNT S,
AROHBFHOHMBIC L LFIHENTO B, Z0& X DRIKEMBABREIKERICL-TE
DN — YHRIE - TWT, OMHOBARGH%FEILICE > TH 2KEREDY B, L0idk
HIMEBELTHWARKERIZ DO TH, 196FECALD 1950FECEETE~Tem TWEDRER
Ehid -z DTN T, KEAREERLILY, #O0BMBLLD, HIBEHCRIFLLETFTLL
DTHd, —HEHICMBL T ARESICONTIE, 1955F AL oR EREIHMEERN
TheE, HERZRETLAbETH S,

COEHIBBREBEDA AN =62 LT, pOTEESREINOLILEFLEEZ 1, FEM

ASAHI MOUNTAIN

S,T’I‘EEC TONIC Tng,%'gg
<1

B2 1964 FHES B ORI HIEES LR B T F v, M & HARRN
OWRIGKEE (I) OEERCMBH I, I2FL, [, TTIHES
T, DTHBET O -7z, EEAE,

BoNBE L LT Ase (1975) O FAERA L, £ OEENEBE OERTOM T FRic
FEERXW - D& LEMBEESES -7/ LT 5, HHERLETOLORMPEcET TS LSR5
HMEER TH D05, HANESOT TREEIRHL T -L b LETT ANMEESHS-TH
B L, LEBLATAHDZDTHS, COLXINE7 I —THOEBRIBMECES Y« T=FI-
TAMBEOS BES CEHSNTEY, BHHBRLIEOCMEBILS ZER - BETOEM R - &
e b TEHYGIOLEIB ) -THEN IS, EFELAONhE, £ LT, Lo, BiEECh
W BAEROKESEERBEREL P T &, LA THRBREA TRREGHBRIT L, MWER
AFOMME & it L, R4 OBBESHERD/ N7 A -5 -THX B,

W1 WiEmEMAE 350, FEEZY S5m

WL BEEEMNA 56°, FMEI-D 33m

BRI WrBmEEME 56°, MMTEICY 33m
NENOHBOMBLESIZI 80 km, MMk 30km, FMHiE NIE TH3, LDETODHEDE
BEEBNISE IRICTTEED THY, ANOELZARBHERAHBRES EFNINEOTES (B
H (1976 ) ),

CHLTEHRAE —FT 2e7iiBont0Thsd, RUTHTERDY ) — 7HHohEES)
LS BB —DEYEEFATHISE I MOV TIR, NEEE RS, BREEEMNET L
fhoeFrbhshd Lk, £, BLTAMEEBOMICHALT 2MBOEMS NREEICE



RADHITRER & HIRER 147

TOUTLALESIDIEONTE, SDET A
+R3 LD SR TH I, LB -TZoEF
N DEHEIZ SO TR E SICH A0 AL HlEH
5 OWEN MBI O TH BH, T TREkkRS
EFADDLEDTHET EERNTE X2,

5 RELBEACHRFTI POV

LITHEEREEGE - T, LI~/ FE
EROMBEBICSLTOEELTT B,
T LT, BRAISHEEEZLZEDLHILEL LM
REPEGEGEIOHET Y = xELFDLS
KM TAhEhhbb-TED, ThidEh?
V—bF =250k S ETIT ST
b 2T 5,

1968 4E4, MorcaN P Le PicaoN $IsACKS*
OLIVER *SYKES HIC K- T B a7 —
FF =2 ADRBEE, WIETTHACEIR
KBBROBEICET 2 - M « EER .
HURBME Y C OB HAIBEE L —NicEgY
Ailzbicl{ AkTonlbOThd, TOEH
FIRED S0 ZISHNE & EE S otk E %
BEOD{LTY BT L — FIEOBRMHENIE

£
o s

J 1133 ’ ;-2
™ g~ —%iq0 Shibata)

s
408 s R /
. #

Kashiwazaki  Contour Unit:cm

() 1964 NIGATA 111

HIX

6206

(3l

14
00 safoShibata

AR} Q“Dsf
. L

2l LT .“%::ln
|l0y

1606

0 50 km

£I8]
(a) Kashiwazaki
1964 NIIGATA I

Contour Unit:cm

A25 0 -ME

W abars

e -~
s, ®«ioShibata

S0km

K?s’hiwazaki Contour Unit:em

(b) 1964 NIGATA 11
BIHOEFLIZbGESOTHESNALXAD
R OBELS., BEHEETOs ) — 7 HEonElh
BEHTHERMABRELRL (@), PHTE—
itk « —HEREIE AR L (b)), HUBKTIHAR
HEETVRIEBTHE L LERT (0.



148 W OH OB

B/ TH 7. T LUCHEOBEYTHWRERT 2EMH T 2HRCENOSE UM ERRD
H—BEAOEEHC L ERAIERY TEH - o T8k, HEY - S0% - RS - HESE
HIBSEL SO TS ASIEHBLTELANEND 2084 (TN 5 AJEMENR T T E
tro FIEEIC, 7FL— 52 b= 2 2OEBMETL— MVEBORAETH > SR INBEESIT,
HADF 7 b= X DHENINTT - DB -1chHBF THLHRN I ELZLAT, ZOBREL O
FET L -~ THENA SO ENEShES T ONTV by Th 5.

PELBERAOHEF 7 b=/ ARELTS, AMNBMETA ) v VBT L — + OFRITL -
THELELATVCLIENIFRAEE  ORRECL > THRASNTHLEEAATEH»TH, T
OB EE FTERTTh - TR E-TROEL, LR - THADDELDTH B, 1977 EiC
W icHEZL T UCEEHT LAV,

LREE (1977) AEFHLAESK, REPELEEMOBELE L- T 3BT EHHS 7 1
oy VT L P OREO—E G b - TV B EEL D, FORMRATEBIFHENOER
MRS L T -2 0 LT S, BEMELSHIBORTZHL,THESBL, 1923
RSB OB, SARFICH T TOE LOHIRMEE - FEEEILHEO /A 0OMEES
FOFLOKEEM &, LT V— OO THIBEEL BRI EEH + &5
LI EEHITH 5. = OMBERORIBEEEICHEOTEC » 2 1930FEROF R O S S FERO
SVNFEETHO, 1930 EQLBTHEIBFENEORELVAL ), FEERELABOMIE,
HFLORAROEENLCESHONTHFEEFEOFEREZ - F0 LEvY, FEEEFETRRS TR
BUFO2H) OWBOSHER SN TH 5, R (1972) T, 74 Vo EVl7r v— ol
i, B 7 S REXEQIREE LR 7 7~ En 3EBEETH I L ahich, o
EERDIS A, HEFREEEILE TR AHELEREOGERE ATV L, B LoX
HWEBLHOATOENTL ETHL, Ld-T, GBEE (1977) Sk Hic ot g EILER
OERIEBLO2H VR - THEEHFRIFINEO—FEI3 b 23255LE42 (ObOES
KR .

LT, 1930 FROMEEEOHBRFER & 1970 FKDFH b, & big, FORBTIREL oy
2 AINSBUHEEEDR 72 + DEPICEBNT, FNENORIICD - b L 58 EES L
ANy EVET L — b OINEN—IE b Shf, EELDT LIS - TEEBNLSIEND{,
FARE, ReoBEBOREFEOHAISN - EERBIETH . SREHEIT WIS LI, &
KEBREIEDEHL TS, COHELRRTIETFLABSEIORT, 7)) — 7 OEER %
F3OEATE, TD¥F 4 —% — 1,

W B i DR & WHTE TR0 &
Wk 1 11.3km 0.5m
Wi o 19.8 1.5
W 28.3 0.5

ThD, EHAEIEI LIRS 45°, MR T70°, T<TONBmOESIE 5km, M3 12 km
ThbH. BoEiciIkL, OWBEERIC L ZXMOEEERL [ O BBEOOMMR] THEL 78
RMTRENTOSS, ThTAABMBEREHATES GEF (1977) ),

Wk, REICBTIMBELNBLTA5E, BEBORICERESET L LH05, &<
i oOERE AN TER LMK ERLECATOEDEINE L, FEXRBRIG L
HbETEEBOEROEIC Y, MTFELR Ty ) — THENEES IC X - THi RN ERL
bbb I ERES NI EINERIE 0 2B FraEEEAS 2, 5 LT, BEHohL
THEESELCTTOFITE I 2BHNHERENEZDTH S,



149

FLO IR & I BRER

SO eNLAcCNER BB 9R ¢ (Q) Eg R ¢ (8

e @R EHOEEN  THAPBY "HEEE0EFOH0Hoc U2 Ur KNP E

) @

T =+ -
Kel e p——— _,wq.ww

\w\ \,nusq u./,,_ .., v .o -
A ml/J SR
72 S \ \ \

gt

—J0a5E

U1 BuljaAa) Japio pug

Aﬁ \ 00%EWE: Pa¥1IA aUl} Bui|aa) 19p.io |5) —

Wi : jeun

» CYLEL-SVR LG (POLJag W2 LIND

TGLEL LB~ € GLE1T0INId

nzemey(prscs

T+

FIGI6L - TG LEL

SL86L - T7LEL:

(®)

wa i hun

poliadd



150 B H B

MODEL @
VERTICAL DISPLACEMENT et cu

MODEL| HODEL T
VERTICAL OFSPLACEMENT 1aut o VERTICAL DISPLACEMENT umt

MODEL | (M B8 T
MODEL 1f 4314 M- ¢ )
MODEL WP 1 -1gm L e

FoHE FHAKD I OOKRPOREBEAHHT TN, BOHEEE ; (b)
DR 52 MEERIZIHDF ) — FHEOENBESHYE L/
(b) L& DOFEEEMRINTHE (a),

7
-

FoR EFEORTLROREEEL pa éb’
EMERLEOME, BAKEH
EFBFHED 7 L — R, #
FRE A O B Ic R A sk |
Toah, EHETL7L— 10
Ty ) — T BB
B U TRERREROEEIL,
T DR ik D ST IRk B D
MhE U THIEE D E BT
CEARNTHR . BREEE
i3 1967/ 1969 & & 0 1976 &%
TOHD, B em o, 1970 F
ROEH BB LS & bIZEE
iC 1930 FOFETEOER b
AL,

S8 . MHIRBEIE
NN’ . FEfREENE
NN'N* . PEEFE
SuSu' : EEFIEHTRE
KENZZAV BT —
k oAbk DA Rl

PHILIPPINE
SEA PLATE




FhooHuERER & HubkE] 151

SETBNTELEZEXZTOR 19784, 1980 FicRE L ZEoMBONBLED T, T £HT
F6BliTR L, '

6. F&H— NRITIBEIL—FOLABENEGHES

PLb, MR i BE8 el ok H IR L TO A2 T, BRAIEELLE£24885,
BRI CEEREALTAL. BEAABICH-TEELTEHEBET V- FEBBRFIEDOTFIZ S
THZLTERE > TINHEESNL L TREGHV, $25 ZONKERREXMBEOREIC L - T3
KERINDZDIITHEH, BT tislic & > TRIFEMEMONBERICE - TEhiibnT
bbbt Tthd, £ LT, H3TH EOMVEL THEBE#FENT, £oMRE L THisks
BOMBEOERL L OTEINEL, 2L THHS TOEOHBIEHHEL, BiCl~7=F
A= FTH#EOMBORELDEABIT, SCITENT LD OLHILEARE, 7L— O
RICBEE L TR R A T A S NERT OV E D DBEE R L- T &2 5,

FROHEBHLIHRRL S E VI REURE LTINS, FIFEGEELFORAOMET &
b= RCET BERO F THHBAMICEEET T LE o2, &30 BV EDDEZ FHEIB~
FEHTH AW LE T, REOEBICAVTAREOOEL L,

X W

Apge. K., 1975, Re-examination of the fault model for the Niigata earthquake of 1964. Jour.
Phy, Earth, 23, 349 —366.

BEHER—ES, 1967, HAROMEBYE. LFEHEHFE.

RIFER—ER, 1976, ML YLV o7 MBTHY Y RIe 4 (19763, 127 — 137,

BEHB-—RR, 1977, RE¥SHBEEDOY ) -7 7. HETAMBESSE, 17, 68—170.

BREE, 1976, [RORSE—OMEEE] &FTREBEOMR— 71 » © V7L b RIUER
DTERE. MEBEFSBETERE 2, 20.

EROF 1972, BEMERBIE7L— MER, B2, 42, 192 —202.

FEFX, 1981, HAEOHEFEOIWS. WREi, 34 (HHE BAROHEEEEDEAL) , 1—36.





