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[Seno and Yoshida(2004) )

> IN—/IN—RCMTAHAOSEEMD, 1977~2001FIZFKELI=-MwT.0LLE, FEX20~60kmDEETL—rAEFHEL, BELTLVS,
> HERBEORKIZ1994F1LEER A FHE(M82) THS,

19944 b B R 5 i ith =

9'E 100°E HOE 120'E 130°E 140°E Ii()“}i 160°E 170°E

SON

40°'N

3N
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10°N
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20°8
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BREOXREGEEVNEEIL—FAEDOERAN=X LA

1807
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3.2 HADFGEEFTIL—IAME
BETL—RHEQ ILHEOE
~mn == ==
(MHHEHFRDBFIL—FAHE FHED
&LV — END—E/[Seno and Yoshida(2004)]— &N
Seno and Yoshida(2004) 2 NEETL— R ED—E
T101 ate picenter My ept] ce/dip/rake Age (Ma Jpper plate
a8 A o Regi D Epi My  Depth Strike/dip/raki A ) T 1
ﬁﬁﬁ"] (\Ef:iﬁ =, 1 994¢jt;ﬁﬁi event N “E e © O stress
N == NN =
ﬁz*iﬂiﬁ(M&ZX)?b‘: /ijl/_l‘mi'ﬂ_’. E. Hokkaido 123
1 Hokkaido-toho-oki 4 October 1994 43 42 14681 83 33 158 41 24
== = 2
BELLTHRARBEETHD, R — T
v = S — e 2 Kii-Yamato® 7 March 1899 341 136.1 7.0 45
KRRTIT=Fa—F 3 Geiyo 24 March 2001 34.13 13271 68 47 181 57 —67
4 Geiyo® 2 June 19035 34.1 1325 72 50
5 Hyuganda® 2 November 1931 322 132.1 71 40
S. Mariana 164 G
6 Guam 8 August 1993 12.98 14480 77 45 238 24 82
Manila 22
7 Manila 11 December 1999 15.87 11964 72 35 112 13 —-169
Sumatra 66
8 Sumatra 4 June 2000 —4.73 10194 78 44 92 55 152
Vanuatu 35-52 G
9 Vanuatu 13 July 1994 —16.50 167.35 25 272 42 2
10 Vanuatu 6 July 1981 —2231 170.90 58 345 30 -—-179
N. Chile 48 G
11 Taltal 23 Febrary 19635 —25.67 —70.79 70 60 16 86 —78
C. Peru 44 G
12 Peru 31 May 1970 —9.18 —7882 79 43 160 37 —90
El Salvador >37 G
13 El Salvador 19 June 1982 2.65 —8897 73 32 102 25 -—106
14 El Salvador 13 Janvary 2001 297 —89.13 77 56 121 35 —95
Mexico 10-17 G
15 Oaxaca 30 September 1999 15.70 —9696 74 47 102 42 -103
16 Oaxaca 15 January 1931 16.4 —96.3 ¥ ir) 40 90 34 —90
17 Michoacan 11 Janvary 1997 1834 —102.58 71 40 175 18 —28
N. Cascadia 10 G
18 Nisqually 28 February 2001 47.14 —12253 68 47 176 17 —96
19 Olympia® 13 Apnl 1949 4717 -12262 171 54 14 82 -—135
Alaska 33 G
20 Kodiak Island 6 December 1999 5735 —15435 70 36 357 63 —180

3 Hypocenters and magnitudes are from Utsu (1982), except for the depths of the 1899 and 19035 events which are estimated in this
study. Magnimudes are referring to the Japan Meterological Agency (JMA) magnitude.

h Hvpocenters and magnitudes are from Baker and Langston (1987).
Hypocenters for other events are from the Harvard Umiversity centroid moment tensor catalogue (HCMT). except for the depths by
individual studies mentioned in the text. Strike. dip and rake are from HCMT except for the 1993 Guam event: Tanioka et al. (1995). 1965
Taltal event: Malgrange and Madariaga (1983), 1970 Peru event: Abe (1972), 1931 Oaxaca event: Singh et al. (1985), and 1949 Olympia
event: Baker and Langston (1987). G abbreviates gradient i the upper plate stresses.
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[Seno and Yamanaka(1998)]
BiEROEETL— R E DI

> HROBEITL—FEEMIZELISADKR, 7
L—rDERKNFEEDHLNTINS,

> AL BRI (N.Honshu), AL F Y71 (Kamchatka)
RUOFEM (KuriDlX, BEITL—FADII A HH
37 (Neutral), B IRD Iits 71 HVEHE (Compression) T
H5,

> Ff-, FEMELRLTRILBARNOEFETL—
MIEWEFERELEOTND,

BETL—FRUEIMOE IREE
(Seno and Yamanaka(1998)— =B iNZE )

Arc Slab Back-arc  Slab Age Ref. Ref.
Stress Stress (Ma) (slab)  (arc)

S. Ryukyu C T 45 (1) (2)
Izu-Bonin C T 150 (3) 4)
Tonga C T 100 3 &)
Kermadec Cc T 90 3) &)
Kamchatka N C %0 6) )]
Kuril N C 110 (8) (9)
IN. Honshu N C 130 (10) (1)
E. Aleutians N T 53 12y (11
S. Honshu N T 20 (13) (9)
New Britain N T 30 (14) (15)
Philippines T C 40 (16) (16)
Sumatra T C 50 (3) a7
Peru T C 30 (18 (19
Chile T C 40 (18) (19)
Mariana T T 165 (3) (20)
Kyushu T T 26 (1) 21)
Aegean T T 110 (22) (23)
Slab Stress® FLAIIELLT D&Y,

T :down—dip tension

C:down—dip compression

N:neutral IV %5, bw s,

BkitEh
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[Seno and Yoshida(2004)]
> BEITL—LEENIZEISHDOREREL4DDEATIZHEELT-,

> BEOREVEFEIL—IRMER, BEIL—FRIZEIERAAMEARAL, hh2, EIDIE TIREEHN S L Fig.12(a), (b)DRA T D iz
THEAELTWASELTLNVS, (Fig12(a), (b)IZE%H T At TIX, 1994FdtiEER A E (M82><) 1993&’771_\031*@ (Mw7.7),
2000 ERTFSDOHE (MWT.8) ZEMNFELELTLVS, ] X RRFIYT=Fa—F

> REGBETL—MAMENFEELTULVGELFig12(c), (DDEATIE, BETL—NMIERBASMERLTLSIGEED, HEHLIE, &
EFTL—MRIC q:'_Ldel:\ﬂ%ﬁ?fL\éiﬁArﬁ)é&LTL\éo‘—*Lba)iﬁA SO ERDEANITHLATUZAARI-NTINS,

(a) Kyushu, Cascadia (c) Bonin, Tonga

(3C@kHIZ, TThis case is
seen in Sumatra, Manila,
and E.Hokkaido. ] D EC & A
H%.)

e - i | mEEEAMETIE, kA

-d—%)g’rjo}ﬁ % : (.1mpm:=.‘.mn+—Tms i Tl : ﬂhfifﬁiﬂﬁjl/—hmwmﬁ i
; ' | | REISEVS RSN, ;
i el | RACMBICERERE LR
i . | | HELTULVELY (Neutral) o !
i (b) Sumatra, Manila i T

jtlﬁL(:F%gm)‘i(b)[: 4:% Compression : <— i:“SEZ'KaJNI(d)

DEShTWS, | S TS

e

Fig. 12. Relationships between the slab and arc stresses. The ndge push. slab pull and the fore-arc collision force are balanced (Seno and
Yamanaka, 1998). (a) The slab 1s down-dip tensional and the arc 1s tensional i the back-arc and compressional in the fore-arc. (b) The
slab 1s down-dip tensional and the arc 1s compressional. (c) The slab 1s down-dip compressional and the arc 1s tensional. (d) The slab 1s
neutral in the stress state and the arc 15 compressional. In regimes (a) and (b), large shallow intraslab earthquakes tend to occur

Seno and Yoshida(2004) — &R inZE

Dwitdr
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3.2 HERDELEBEITL—FAKE s
(2)TD3—ZAXHE BEDAHN=XL

[Kirby et al.(1996)])

W7 3= A X MBEDREAN=X L \
> BEIL—ME BETRAACKICTAICHTON, Z0EOBEMEDEBEIL ORI TEMBEOHMENRLET S,

> COEMEICE, BEASERICIERLEAADIITHHLIN, ELoHIERMA0° BECLLCBETL—IMRELLTAEN60°
BE).

Arc Volcano 55y
Basalt / Ofiliter Trench

100

DEPTH (kilometers)

200

[ | l

300 f
BE T I3 —FARIZEITBETL—FrDRUTAUT I KA EMBMEDRELBEIL—FAMELLTOEEE
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> ButARIE Y HRAMA RIEBERI) LBE(FEIDCIFE, ACAEFITL—FIEARAATNS, T
ZThOMETIE, MEFRLEDRRKRESOBETL—FOIGREEICHELUEARONSION, tiEADIERA
BUBYTIVT DESICEENROHOND, FHEHRBAEH1Z1SR)

> HRMIZRIGE, MARAEBETL—FABEORRRIEL1994FILBBRA HHE (M8.2) THD,

> R ALIBEETE, BFEIL—FRBEVSIMEIORE TIREISEVDAALNS, LB (T 5 [EHR1ER
DREGBETL—FRNMBEARE T HHUBICR SN AHDIIXL, FALH A (RAL BRI (FREDOKEL
BETL—FRMESRELGV B ICR SN 5,

> IRARAAEBETL—FAMEE, TOI—FAATEL-EHBOBEBEEZOND,

2. RAALEBFETL— AR (TIE3—F1 XHR)
> BEIL—INBENSAAALRICERBELIFELET D,

> CNETHONTWAEMBOT I3 —JA X MEDRRREL, HiLtADEERBITRAEL-1933FE=
fE D EMS) TH Do ERICEDBEENRLEL-D, EICEDIEE T VLN o=, FEEBHRAEH1E
15H8)

BHe=itEh
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Y

itimE (F &)

(FREQRELMBET SN TLELY)

19935 8| B% s ith E (M7.5)

1994 b EE A HithE (M8.2)

(FREQREGLHBETHONTLELY)

Bibh A M SILEE T, BEINSERICEN > TEARAALEBBETL—FRNTRETHIHEIL, ZERZHRMEEHAL TS,
B A (AL B AN TlE, TE (DEE) (CHERTLEE (DCE) DFFAFERT, MIIVTADMELRELTHY, ZORKEEL
2021 EEERFDOME (2.13#1E) (M7.3) THD, — A, THE(DER) TIEIMIZBADMEBIIERELTHELT, TOHRKXFIEIL20084F
BEFEAFILIHBDHE (M6.8) THD, HENPRXRWVMELLTIZ2011ETAI0B ZEHDHE (M7.3) NRAXTHS,
tiEE(FEI) TIELEAICEARTE (DER) OFFHIER T, xKXRIEELTIX1993FHIER P E (M7.5) A S, 1=, FEDL
PERWVEELT, 19945 BER A HHE (M8.2) BiH D,
TIOR—ZAXDMEELTIX, 1933FE=[EHFDHE (M8.1) RFEELTLNVS,
141. 0 143, 0 145. 0° 147. 0° 149. 0° ﬁiﬂjﬁlmoiﬂiﬁiijb_l\miﬂ%
hEaAT Bt (AL B A
. = - 2003F B EHDHE (M7.1)
B | SERRE 20114E4 B 7H EH R O HE (M7.2)
Z o | FEOREOCE) | o e m m b (M7.9)
L &
L2 | SERREE g | 2008FRT ROELHORE Moo
A=
i N N
= ;E%L DPPEL 2011EE7H 108 ZBEH D E (M7.3)
Ur#RAT-HBFT L —hAieER] MAAGHEET L-FRE | 1933F S RO (M8.1)
. T T (FYo5—SAXME) | 20113711 E =D HE (M7.5)

O HELDOPENE
Ui EETL—FAHE]
® . 7HUA—SAXiE
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Kosuga et al.(1996)Tld, it ALIBETIXZEFZHRMEND LA RV TEDFSIZ

EBLDHAHEETL

T,

[Kosuga et al.(1996)]

& Fih AT, BEITL—F EETHRAET SDown-dip compressionDMEHIEETHS,

& ILEETHE BFEIL—FTERTHELET HDown-dip extensionDENERETH S,
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Fig. 6 (continued).
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Kita et al.(2010)Tld, AL AR VB EICE TEEFITL—FRMEO LEETERORERKZDOEHERLTILNS,

[Kita et al.(2010)]
& ERFEINHTKY, BEIL—MAMEDZE, —EFFHMEOLEEAVTETRELTLS,

¢ F-, LEETEOROBEE (ERE) ICLHEDRENRLNS.

V RERFHARER
h n

O ZHEASIOMLLIATREL:ME, HR T SRR P#, HRIRLUME T MERTRELLESSHE®RE, BR-IL—tLEE

IR S &M Er E ¥ E (— &R INE)
(\ IV 25,605,
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Kita et al.(2010)TIX, $FICTEHOMEDFHEIRKRICITIE—RENRDOONLEEFERH LTINS,

[Kita et al.(2010)]

[F, BBEMAICORZ LD 0, £iIThi=>TERBICIFIFE—HRIZH TS D,

¢ LEOHE
2 %fnl *TL'Fﬁo)iﬂj 2%, ZRIMICIE—#RIZHfML, EEERE, RAPRE, HLEEIBICAGNS, FEMERILBERIMOS
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Kita et al.(2010)Z#FE 2 5 &, Down—dip Extension(DE) D AGMLWILEETIE, AL AICLERTHRIEOXRELTEHOMENFEKLE
T HAEEMNHDHEEZILND,

[Kita et al.(2010)])
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Kita et al.(2010)Tl&, DCE!, DERI &, ZDHIEILIS WP EFEBZ T > TULEWNZ EFEHREL TS,

[Kita et al.(2010)]
¢ 2003FEFWEPDOHE (M7.1) R TM1993FFNKPHE (M75) DELE LY, ZTORIERIIIEG NP IETEIZETES

2LDM, TNFEBATIEIEA>TLELY,
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Kita et al.(2010)Tld, it A LB EDEEFTL—FAMEDRERKIDFHIESIREELLT, LBEBEIZHBITAREETL—FD#
Ok AIAHZEIERLTUINVS,

[Kita et al.(2010))
€ UnbendinglZ&kAILAIE, AL A LILBETEWNIGULD, BEHXIZKBIGAITEWDAHLSEMND, ZT&5E
DICADEREHET, CHPIIEDMEISEVNVNIENLEHESND,

& EHFIEDONENERGLHREE, LBETTATEEITL—IAROEARAAZLTNDIEIZLDES
A—ZR2DEDEWVCHLEEESND,

K1 EREFVE AN NOmTEREEEA TRCETERAE, ARADTYUMLEYEENNSNF=OFAHEL,
K2 SMEARDTL—rDEARHRELETLU—MERBERLIZIDT, TNAREVFERARALZEETL—F, $HHLEEETL—LOFLEDREN
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3. 3 ButREIDEFEITL—RED R
()KRFEFTL—rTREITDHBFIL—FRAME WHETEDEL

LB ETCRELI-1726 DG ETL—FAME (20<M<5.0) D5 & T Z[Kita and Katsumata(2015)], L
AT CTHERELI=FI5000@DEETL—FRE (2.0<M<5.0) D HET =L (2016) IO LLE NS LL T DAER

AN R (A
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@ HMAICHATIHBEDEBBEIL—FAEDISNETEFIRELVMERNHS,
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Nakajima et al.(2011)Tl&, 4.7HE (M7.2) DAH=X LFBHFIZDWNVTEEL TS,

[Nakajima et al.(2011)]

¢ 2011FA4RATHRIZRELIMI GE: RRTOEEEIIMI2) ODEHEFME(ERF DKL) L, AW XLBERERTMND, K
EHETLU—FAQOZEFERMEO LEALEBICNTTILEADBRICER L-MEEEE OB L —FNAMETH S,

¢ LFEOHMEIZHEHEML, PENATL—FDOIER A EIZF<Down-dip compressionE! DA H=—X LfEFHD,
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