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Developed tectonic relief and frequency of great earthquakes caused by
normal faults in the outer slope of the Japan Trench'

Yo IWABUCHI*

Abstract
Iwabuchi (2012) analyzed 23 topographic profiles on the outer slope of the Japan Trench derived from swath multi
—beam bathymetries. According to the study, strain rates close to the axis of the Japan Trench were estimated as
7x10 %yr (at the southern Japan Trench) to 11x 10 %yr (at the northern most of lzu—Ogasawara Trench).
Iwabuchi (2012) indicated the measurements of relative heights of horsts and grabens on only two profiles because
of the limits of pages of the journal. Thus, I will show all the measurements of the relative heights of horsts and
grabens in this paper. In addition to this, | will infer the frequency of great tensional earthquakes in the outer slope
of the Japan Trench.
It is well known that 1933 Sanriku earthquake (Mw 8. 4) is the example of tensional events in the outer slope of
the trench. Topographic analyses resulted in the displacement rates of whole of the outer slope of the northern and
southern Japan Trench are estimated as 3. 5 mm/yr and 3. 6 mm/yr, respectively. On the assumption that the great
earthquake equal to 1933 Sanriku earthquake in magnitude will occur in repeatedly as the characteristic earth-
quake, a frequency of the great earthquake is estimated about one thousand years to one thousand and several hun-
dred years per one earthquake.
No earthquakes in large scale with M >8 are known in the outer slope of the southern Japan Trench. However, the
displacement rate in the outer slope of the southern Japan Trench is almost same as the northern Japan Trench. If
normal-faulting earthquake equal to the magnitude of 1933 Sanriku earthquake will occur, a frequency of the
earthquake is estimated as same as the northern Japan Trench.
At the northern most of 1zu—Ogasawara Trench, off Boso peninsula, an average displacement rate is almost two
times higher than the Japan Trench. If the great earthquake which is equal to the magnitude of 1933 Sanriku earth-
quake will occur in the area, a frequency of the earthquake is estimated lower than one thousand year per one earth-
quake.
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1 FL®DIT

KK % 9T L — DASEED S LA T
& &, WHERTRC T IS L. RIS T
MEECE km, WWEEE m O mE ) | HE
ALk (outer rise) RSN ZHIALIFTL
EH 5. KK T outer rise A & i i H 9 12 1A]
Mo TREZM LT, 2 OMEITMHETR
R & MHE, 2 ISR - S0
T5ZLIIERLS L CHMBNTW A, HAREE
WAIRHIIC BT D, W & PAT 2B O HhiE -
WEHIEOHFAAEDH S22 ENTE Y (Ludwig et
al, 1966 : &, 1968 &2 &), ZoMEE, KF
TV — PO HAREE SRILH RO T L — +
DTIZEARLEIS, KFHET L — P RIZi
Ben, T — b EEIZHRDPME 7201 S N
2bDEEZ 65N TS (Ludwig et al, 1966 :
Hilde, 1983).

T IVF ¥ — LIET — 71230 R O i
Brar o, Al (2012) V& H ARG A0 24 H 0 Hassk
LERE2HEE L7z, AawTid, Al (2012) T
FEALIN TR WAIRRIZ BT 5 RO
A FEMRMITIRT L E BT, FTTHRAET
S IR & DOBIFRICOWTEET 5.

2 IhETom%
2.1 I - HEAEEICBE T TR

1970 4RI il EARZE T KB ERIC & o THAJE
Wi 2 (R 3.7km) [ FE O WM T A
N—T LilEOIEARMR R TNz, T ORR,
H AW R 307 5 i, BEAQ i il &
FATENOBERETHADLDOD, N200WD b
DRN20E Vo ez fHfobDbH b I L
S 5 2 &7z (Iwabuchi, 1980). 7272 L,
AR R WEBENEKRICL 230 TH
0, OIS HFIZ0kmFEEE T
THolz7-0, lEHEHENRHE S T 2 50l % ik -
WREHIER, TO5MEEMIEIAHTH - 7.

Honza (1980) (3 H A g il B 2 FEE 5 5
i - WL, WEE TR o013, Y
BIZBT 2 A OMEEOER (N70°E) &

EHXT5N20°WEMOS D0 H 5 L &L
7z.

SR o OF R & LT, HAEE
BV THHMO <V FF v ¥ %V RGHEH I
WA fTbIz. ZoORE, KRPFETL— F5H
A PR RIRL O T IZPh AR A TV BBk 25
WZA A—=T v 73N TH, W R o
- mEofELH SIS (Nasu et al,
1980 : Matsuzawa et al., 1980 : von Huene et al.,
1980 : von Huene and Culotta, 1989 : von Huene
et al, 1994). 727201, UM% 8 2 72 i)
RHA T 20 km FEEE O FEPH I 8 X937, i g 1)
FEAHE A S outer rise (2 A Ml - M SIS IS
DVWTERAHTH - 7.

KT DT A 6, HAWEE R W ICAE S 5
551 BT, 1RO TRIAERTEIZ X - T
1,500m dEMZ 2T TWAEZ LRI N
(Mogi and Nishizawa, 1980). %8 1 FE Bl % ¥
YWa=NVFF v o3IV ETERREERAEICL D,
VYR D LLAR D #3502 B AR 3 84 1T D 1 A2 TR A
AATVSZ L, TEHOILEE T ORI
KB IEWEA D 0, o RIZIE, 22T
DITAER % 29 FHANCHEITEER SN TWwW5
EVH LTI NI CREIED, 1985 © Kobayashi
etal., 1987 : Lallemand et al., 1989) .

PER D E B GRAR I FE~IREE Y 72 WU G RE %
HE A<V FE— NMERMAE, H AR <
F1REmIL CREIEA, 1985), FE - /M JE
UGB O i = A Ok i3 2, 1985) T
TN 7zDITHT, HALMBEERTEIZBWWTH 1
JER gL, PG - NAEREEALES, H AR A
% & T4 b 7z (KAIKO 1 RESEARCH
GROUP, 1986 . Cadet et al., 1987 : Kobayashi et
al, 1987). %7z, 1985411, 2 M TIEH S B
DD, HAMEH 2 L) R 2 5 300 km UL E
W TOITKPFEERDY IV F ¥ — LHIEIATH
7z (i ERETRAFKER). ThHHAEICX
0, WEEEARHD L oM - EE, WEEED S
80~100 km FEFEIC X THAET 5 Z LW 5912
SIh.
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Kobayashi et al. (1998) 1%, HARE#EALEHA 5
T 5 VI T G 5 0D e i AR 54 v o W g b T oD 43R
22T, i % B R T 50~60km £ TO#
O IVF ¥ —2JET — Z IZED SR 21T -
7o, CORER, WEEARH 506 9 2 W R
(&, R EAT R D O, WSRO & AT
b0, WHEKAOHRRE L IXERZT 5D D
D 3D A &AM S /2. Kobayashi et al.
(1998) 1%, HuRES DR FEH H¥ g O W
o6 (I H S R S o B & ] B NS,
MR OREEPHEEOEME KE KT LY
A, Wi S W CERICR D 2 L 218
L7z, ¥£7-, Honza (1980) 2%f&## L 7= HifEg A
DR L ERT 2 MBI IC oW T, HEES
DOMBEOAVIIRWEERWVE DD, non-
transform offset & AR S 2 Wy PRI 72 55 AT
L, WEICEIIZONTT L — b EDBE
2, COIGHITINICHY > THIEATER S b DT
X &R L7z (Kobayashi et al., 1998). 7
B, Masson (1991) (i MRHICHB 1T 51k
Wik 1%, KPEEEEHL AR O tectonic heritage @ Hiiil]
AT EERBRHLTVS, MK OMREY O
) & HEE DL AT 30° LT TR T A1,
U R AT 350 2 I 3 T 13 R S o g S5
DEMEFATIREL, I ) KELMETK
b5 L ZITMEOEN & FATIFET S LM LT
W5,

KFEFEDHFEE LT outer rise 72 B HEHE I A9 12
ONTEHEZHT. R - /M (1991 1%, HA
AL RIRN O 4 SO T a7 7 L VICH
WCHBEDOE ZFHII L7z, S ofR, IEkE
DA X B KIEO BN E X 150~440 m F2 IS
XS, WSRO I o TRKIEDH T O
&, WET L — PAEAMEEI TS 2 LXK D
HE R O ML I ND D LFH 7.

TV F = AR T — & D S AR S A
A OB e 2o EFHE 10° ~35"RETH 5.
72721, WKERA & F > 22 AR Y 72 R RS
I, WBEEZ 1 208820 TIER L, /h
SRR OSE L RER O & DY K LA

LR EN TS (JEHIZA, 1992 : Ogawa and
Kobayashi, 1993 : /v JIl, 1994 : Ogawa et al.,
1997 : Kobayashi et al., 1998) .

HiO(2012) 1%, wVFE—LMIET— 5ok
D & H AR HE R O HE I O T %2 170,
G O H AR AR, 4 (924
) ICHAREFEILE TIEH 1.8 mm/yr, H A
FHRE TR 1L 4mm/yr, P2 - NS R EEE L
Ui R CIE A 2. 3 mm/yr D EE THUZEAMHEE L T
Wb L7z,

2.2 LA RALWHET L — FNTHRET HIEWE
W= OISR A5

Stauder (1968) (&, 7V 2 — ¥ ¥ YK ORH
BIZBWT, hARAEMET L — M TIERE
BPELTWAEZEZERMLL. 7a—Y v >
Mk x, R TIENG60'E DEMTH 545, FHHED
TN WEREEMZRLEL, 7Y 22—
¥ X ifEERRAIRNE T CHAET S5 T L — MR
Blx, 7L — hoEH R &A% WNW-ESE
(&) 7% v L NW-SE (V8 &) 1 1 #i #h 2 %
O, THITH LT, TV a— ¥y JiEEN S ILA
ALET L — FNOIERTE R, EE
BERFH, $T%bH, HETIZNW-SE, HHE
TIXN-S, ¥ &0 T i3 NE-SW (2 5k )7 il % £§ D
(Stauder, 1968). T DT E» 5, FWiEHE L
7LV —=FDslubpull HIZE - THIERZI SN
LD TIE% L, WHEIIH > TEET L — M2 R
FMIHEEAR, L — |+ REICEDAE 2 &1
O ETLHEEZZSNTW S (Stauder,
1968). —7J7, W7 L — N FHITIE, #IZEM
W& BT g E R4 5 (Turcotte et al.
1978 : Chapple and Forsyth, 1979 : Bodine and
Watts, 1979 : Ward, 1983 : Christensen and Ruff,
1988). M MEMIAI I IC BT 5 HWr R FE X, 1E
Wrig RIS REEEI RSO —IC#H X 2w
(Christensen and Ruff, 1988) .

REGHEL L0 L7 1933 FEZREMEOF
Wk, HAWHEIZH > TR LIS Oy 72 ik &
%> Tw5 (Miyabe, 1934 : Hatori, 1966). Z®
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WEE, KEFETL— FNICBITAHLEMOIE
WEilisdntEZ 65N Twsb (Kanamori,
1971 : Ben-Menahem, 1977). 1981 f\ZfTb 7z
17 HIZED @ OBS (Ocean Bottom Seismo-
graph) & MW7z EBHNTH, ZFEWoH
AIEEATE TIZIERTB D A 1 = X A "o/ E
MR DORIEAS, WHEOEN & BATICHZ L LT
HZENPHLAENTEBY (Kasahara et al,
1982), #EEHEMIARIC L S 2 Hiilk - dEA%E
Wik 2 b 0L D (Ludwig et al, 1966 :
Hilde, 1983) L #A5 5.
LARLUFET L — MNTOIEREHEL,
BixEmdiEawdon, 1933 FE=FMER 1977
4 Sumba MR &, KE H M ELBAESE
72238 B, HEIZ 1933 4F =R EICHE O Hk
X, 3,000 4%l HHEE T MTERPETH A
WKRABKKETH 7. 7L — MEFRAIMEIL,
HARTIIMEDRBRINTEY, BAEOKRYEL
HIbE2 D 2RI N TVWE L 2A (D% R
V.o L LIS I B W ClEE T L — b
TRATHIEWBHEICOWTIE, KXk EL
X G LMD D B2 2hb 5§, FAH
XL Ao T, Wy A4 ToOMEDRE
BEEICBE$ 5898 & L Ci, Chapple and Forsyth
(1979), kW (1986), #H & f& Bk 3 & € &
(2000) 23 5.
a) Chapple and Forsyth (1979) &, 1963~1974
AE 0 NS O i A R T AR L 72 R o
IHRBEAH=ZALDRF 5725 D, KUT1900
~1977 E DM D Ms=7.0 D HE D 5, Guten-
berg-Richter ® B #2 X % kK ® 72 (Chapple and
Forsyth, 1979 : Fig.2). Ziuz X, ki
HIFE 2B 5 Ms 8.0 F2FE O IE I g HE 0 5
AR, R SR TRAUZ 100 EH 2D 3~
AMBELHEEINS.
CO100EMICM S 7 7 ADIEWERIE K
Mo 3R 1%, 1933 4F ZREHLE (Mw 8.4), 1977 4F
Sumba #1532 (Ms 8.1 ; Spence, 1986), 2007 4F
T- B i o HE (Ms 8.2 ; Ammon et al,
2008), 20094 b ¥ H—-H% E 7 H E (Mw
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7.9 ; Beavan et al., 2010 : Mw 8.1 ; Lay et al,
2010) AFEL TS, T2, INH IR
INEVH OO, 2010 4F 12 AII/NEFER G O
INSETEHER T MG 7.8 DIEKT TG iR A8, 2011 4F
3 HHALH G KPR (Mw 9.0) OARE
M5 39 4RI, =R H A IR T D
Mj7.5 DIEWEHEIFEEL TV 5.
Chapple and Forsyth (1979) |2 & % Gutenberg
-Richter DFBRAPLHEESINDL M8 7 T A
DOEKIEW E RS EAMEE L1, 2@ 100 4
BLTADERSEFGLTWSDS, &I 10
FERHIZBR - TH B EHEE SN L IEWTE R DO
AL D B E.

b) EME (1986) X, Chapple and Forsyth
(1979) A3 HE5E L 72 M Bk &1k o Wi (40, 000
km) ICBFBMWETL—FORYF 1 7
XHIEWEHEDE— A ¥ bR 2,7 %107
dyn cm/yr #d L 12, 1933 SE=[EHEOWE
K% 200km & LT, HFEHEOFHRKERE%L
3,185 L RDOT V5.
o) HEMRBESRAES (2000) 1, FHOH
AU TDH B 1885~1925 4EHD M =6.0,
[PITHES YT 709 H 1926~1995 4EH D
M=5.0 D#ET— % 75, Gutenberg-Richter
OB E RO, T TRIABERAIC X
W, bEL M 8HED 1004EH 72 ) Db
BERABERENREN, JbiEE RO T 5 iR
WA D 6=0.82, 0.3 mIFERE, ZHEMOH
AR EMANG © 0 =0.85, 2 MIFRE, &
50 o> H A ifg: 1 B S0 v AR 6 =1.00, 0.2
BIAEEECTH 5. ERIMOPG - INE AL
O T b=1.37 £ TN TV 5B,
CCTIEM=26.50MEDOREFEN 2L, K&
RHEOFAME 2 KD D Z LITEY TIE A
Wy,

kb, HERBESRAEES (20000 12X 5=
W Jil I A g 38 A0 A0 T U2 38 U % MR S AR B
(&, Al FE T O T i R R A S
H A o3 i A0 AR L2 BE X 147K & v, Gamage
et al. (2009) 1%, =BTl 1933 4 =FeHhR
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DEBRVBELOODHAAEDIREL LT L
2L T b, HERBEESREES (2000)
X, 1933 FE=FEMEORBEL LTV Y
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Zibhb.

3 WKHIE T — ¥ DT
3.1 fENTOHPH & Fk

Gkl (2012) 2B BAFZETIE, 1993 4 LLRE
il ERRETIC L o T S Mz v FE— A
WERT — & &, MA7LATBOE N PR 78 B JE H A
(JAMSTEC) @ web site (http : //www. godac.
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LA SN Tw b KR03-07, KR04-08 DL F
V= 2llET =7 BHWHNTWAE, Ibidse
C SeaBeam 2112 (12 kHz, 2X2° 151 beams)
X2bDTH 505, FEMEHERNHIZB W TIE—ER
SeaBeam 2000 (12kHz, 2X2° 120 beams) 2 X
2HDbHEENT VD, &TOT— ¥ & RERHRE
0.005° (REdL /71 555 m, 38°N (2B CTHPE
M 438 m) MIETZY v MMEL, MWEMIEK LK
30km MR T® 296" oK 707 7 4 vz
b LB DT AT TW A, 296° 1%, NU-
VEL1AZHD S &#lph (38°N, 144°E) 1238
FARPETL— bOdLKk 7 L — M9 2 EH)
HmTdH% (DeMets et al., 1994). H A 2
DML % Fig. 112, W7 7e7 74 V%
Fig. 2 (2. pEHIER, #E7a 7 74 Vo
YEREIZ 1 Wessel and Smith (1998) @ GMT % J
WTWwa,

B, WEMEARE LTo [FHLMELCIE
SRR BT I 2 b DHFISER WM ] Td % H A
&, #EEILOE,»SH 1 ERRELOLESL TR
W, LaL, EilE#ERE L THRILH AR E A
&7 B, 51 BEEEIL OB A S ARG
IR DLE T 2 AR hifEE S & =H i The < .
IR E LTI, R - AN R
(DIt TH B35, Al (2012) TiE, HA
M & — O R & LTk, Mo & &
OB O KR DZEALICHESE, 38 N2 b o T

H AW 2 L3 & lBIc X L, ShEfE -
SR HEE AL ER I D W T E N E NI DT &
fToTW5h.

WM TR oW T AR (2012) 1SRt dh
TWEH, WD TERNLEZ T ERT.

R 2 e C & RN DS, Z koW g%
B LD ZF 72N D, WiEOEMHE % K
DL ENTE L. WHEHEHRITO X 9 Z2EREK
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a) KPHET L — T+ OEHJ5H &I H i
DH—ETH 5.

b) MATITHER A X L <ML, HEREY
WX MO BIIETE .

o) KFHETL— MIWMRABWETH 5.

WEE7 L — M OSEHE 2o TFHITR Y T4
Y3 B EE, £ oME)s R RN O & P
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FRAREOHIFTOE— XY FPHNTWEEEZ S
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T5ETE, WREMOEBIIEZEE T HLEIE R
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Fig.1 Bathymetric map of the Japan Trench. Contour interval is 500 m. Illuminated image is lighted from north-
east. Red, yellow and orange lines indicate the locations of topographic profiles of the northern Japan
Trench, southern Japan Trench and northern most of Izu-Ogasawara Trench, respectively. D : Daiichi
Kashima seamount, E : Erimo seamount, K : Kashima fructure zone, M : Mogi deepsea fan.
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Fig.2 Topograpihic profiles in 296 degree. A : north-
ern Japan Trench (Line 7-Line 17), B : south-
ern Japan Trench (Line 18-Line 24), C: north-
ern most of Izu-Ogasawara Trench (Line 28-
Line 32) Trench. Vertical axes are shown as
Line 17 (A), Line 24 (B) and Line 32 (C), re-
spectively. Each profile is plotted about 500 m
above the last profile. Black arrows indicate the
trench axis.
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Fig.3 Relative heights of the faults and distance from the trench axis measured in the topographic profiles. “A” to
K” are in Line 7 to Line 17 (northern Japan Trench), “L” to “R” are in Line 18 to Line 24 (southern Japan
Trench) and “S” to “W” are in Line 28 to Line 32 (northernmost Izu-Ogasawara Trench), respectively.
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I21% Line 29 OEFIO—E % £ IR T .

T N—TT B R MEEE L 5 LR
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WL ORPHT) 1%, V% BT OB EE &R
HORDOEMNEEEZ GbEbDERD., Ih
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Fig.4 Accumulated displacements of west throw faults and east throw faults on the Line 11. “A “ to “F” are in 7 km,

10 km, 15 km, 20 km, 25 km and 30 km sections, respectively.
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Fig.5 Accumulated displacements of west throw
faults and east throw faults on the Line 21. “A “
to “C” are in 10 km, 20 km and 30 km sections,
respectively.
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Fig.7 Schematic of horst and graben. v1: relative
height of the east throw scarp. v2: relative
height of the west throw scarp. h 1: extension
of lithosphere by the east throw fault. h 2 : ex-
tension of lithosphere by the west throw fault S
. net slip of the fault.

o 727 TN 33VF 2 i AR 354 1 oD Hb sy 22 Hbgst
BEEEDZFBIZOWVWTHERPHE LML, HARW
AL TV B B O Z N H E X3S 2. 3 mm
/yr, W& B DA EEEIE - 1.1 mm/yr,
AR 55 D 2 AR EE 133 3. 4 mm/yr TH 5.
HAMEG IR TIE, U DI OZ N EE 131
2.2mm/yr, BB 5 OENEEIZFEY 1.3
mm/yr, K5 DAL #E EE Y 3.5 mm/yr
Thh.

81 RERWEIL X D oPE - NG R GER
(Line 28~Line 32) TI&, V4% b5 D&M HE
& 2.4 mm/yr (Line 28) ~6.00 mm/yr (Line
32), W% BT O HEE X 0.3 mm/yr (Line
28) ~2.6 mm/yr (Line 30), 7K %5 @ %2 4 3
&1 2.7 mm/yr (Line 28) ~8.6 mm/yr (Line
30) ENTYERBREL, O, EEROTFIHL K
v (¥ 5.4 mm/yr).

4.2 7L — bk L OMERE & neutral surface ®
WS
i7" L — b S OU L AIZBWTTFHITAR Y
TA YT TAHEE, TOLLHTIEREHED, T
MCH g EA A L, WH DOBER % neutral
surface & 33, Kirby et al. (2008) 1%, 1933 4F
=ZREHEORED TRILMEE T 25km TH5 L 1]
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—=— Horizontal comp.

Ave.(mm/yr)
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S e e
L gVt %00

A - —A—
, “‘\rA—A A A A

Fig.8 Whole average displacement rate in the each
topographic profile. NJT: Northern Japan
Trench, SJT: Southern Japan Trench, NIOT :
Northern most Izu-Ogasawara Trench.

L7z, 2T EH»5H, neutral surface |IIEIET
25km A, T X D RRHENT L1274 5. Chapple
and Forsyth (1979) 1%, HRDLAAARGIZE
\7 % neutral surface 13K T 30 km 2* 5 40 km
BEIZHH, HADOPHIEBkmTHL L L
7. Ward (1984) & neutral surface O &1,
W3R DIET) DR % 2T T 20 km FEEEIZZAL L
8% &G U7z, Christensen and Ruff (1988)
&, Ay T YT DGO IEA AR TIZHIH DK
SIS 4%85 < neutral surface HIEWVAS, v T
v 7 DR\ IE A AR Tl neutral surface %% <
7% & L7z, Christensen and Ruff (1988) I,
1y T YT DOFGNIEAAKR & LTHE - /NE
SR, 1y ) VT O IEAARARGT E LTT
Bk, PREOH v T v T OhMARR E L
THARMEHEZ HIF T 5.

H AR % 12 B81F % minimum radius of curvature
%%, Chapple and Forsyth (1979) 2K 774 -
/NAF S O minimum radius of curvature 1,150
km & [FFREE LA L, =R if H A i 0 2% i
(2B % neutral surface D X % T 30 km,
HE7TL— MNHEA B ESEWETL— D
JE &% 50km, 7L — b LIS NS ERE
P i > S i 00 g ) 1T 0D £ 80 km AR BE O #
PRIZ A $ 5 LIRETIUE, T L — b RO
ik IE Fig. 9 1SR T X 9 12
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Fig.9 Schematic of plate bending. Thickness of the plate, minimum radius of curvature and depth of neutral sur-

face are after Chapple and Forsyth (1979).

2 X (1150 —1120) x (80/2 mx1150)) = 2. 09 km
Eb.

73, neutral surface DIEZ % 25 km EET
e, WETL— 1 LHOMERIZ1.74km &
5.

Wik - B oOIEN oMM L, %L, ’ED
EBITA ERET HE, 7L — b EHOMIRE
BWREEDOIEEFHALDLIETRDOOND
(Fig.7). ¥72, 570774 VE&KIZBIT 5
7L — b LHOMERZ, ZhZhobi - 5
WX B MBREDORAITH 5.

Wi DR 2 45° 2 IRE L7 EOWEED L
B HRD SN LHEET L — b R oMkRZ,
=FEM o H AR HEALRIC B Wl A Y %
Line 7~ Line 17 T, iR IZ B 17 5 M
13 1,480 m (Line 7) ~3,210m (Line 14) T
HO, TOFIHEHK 2,300m (6=456) TH5.
T/, SREVEORMBEMN»SE 1 ESHILET
® H K #g i#% 7 % Line 18~Line 24 T 1% 1,900 m
(Line 24) ~2,740m (Line18) T& V), % ®F
%1349 2,100 m (0=280) T 5.

ZMN 51, Chapple and Forsyth (1979) (2ft

V), minimum radius of curvature Z#J 1,150 km

& L, neutral surface DR & # K25 30 km &
B L7z & & oMk 2,090 m & i,
ek, FHE MR (1991) b HARUEHEILERICE
J5 4008707 7 A VP OWBEOLEE
BI7RLTw5b (BRJE - /vik, 1991 @ Fig.4). 2h
WXL, WBHoBERE 45° LRGeS UL, il
eI 1,140 m~2,060 m, *FI4iZ# 1,700 m T
HbH. TR MR (1991) oTaT7 7 A4V, i
EHEHRH OISR SN TB Y, IEWEL 56
T HHIERD D D TIE 70, EBEO MM
REIICNIDIIRRREVIDEEZ LN,
81 B SE DM O T - NG R ALY T
&, MIZEA) I oNTHIBEDOEIZKE L &
AHIEM A% Y, Line 28~Line 32 T3 7L — b L
T OiER (1 1,500 m (Line 28) ~5,140 m (Line
30), FDF3IEH 3,400m (6=1,353) TH 5.
COHHELT, LD 200HPNPEZS
N%. a) neutral surface DIEXASHARMEH LV
W, b) TTICHMATAMEIL, TL— R
FA YT EVELLDOUND ETFHG D& A
TW5.
a) Christensen and Ruff (1988) Mgz HD
JE, Y NSRRI H AR LD b
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neutral surface 2RV EZZ LN 5. - /h

S E AL ER I B W T, 7 L — b ® minimum

radius of curvature 7%H ARk & FIRETH -

T%, neutral surface 2SRV EFTHIXT L — b

FHiOMERIZKE (% %. neutral surface 2°

MR T 45 km I H L, 7L — b Lo Mg

I 3,100m & %0, EKMEL»SKD S

N DR E 12T,

b) Fig.1 % " % &, M H 2 5%t < Kashima

fracture zone (Nakanishi et al., 1989) &z 5

NAMILY) =7 X~ %% Line 28~Line 32 ® 7

0774 VEHY->TWwa. 72721, Shlok

S O#PHTH % Line 32 LLIL Tl Kashima frac-

ture zone |ZHBIF 2 HILD L TFZALIZ 100 m 2

B XY, WREMOREE D &I LT

\ZB W TlX Kashima fracture zone |2 X % 2%

TR VEFR B,

Doz ers, S - NEREEILG R T
Wikg O BEEMEDTRE VI & LT, HARWEE
WZHARTH v 7Y 79355 < neutral surface A3
WD T 2wt EZoh5.

4.3 HAHER RN 3B 5 KB 7 1E W7 g
HFE D HE

BB O K X e W5E2S, [F UG T D & L34
T2 (EAHE L3, WO EE
E1MOMBIIBIT L EME HAEME) »
O, HEGHMELZHEET S L2 R5.

LA L, HiEDIELED Gutenberg-Richter @ B
B EG T LI ICHEL TV LA, 84T
WEOBBIIREA ThH - T, [ UBBLD R
DR LFEET B &) FEFHEOMEE Xk L
vy (B, 2000). /NS WHLE S PR EE o BLEL
D #FE 1L Gutenberg-Richter @ 42123k > Tw
HZrliFlmohTnwa, —7F, HAHHIBIZE
JABBEOKR X R ME, FH UREOBBEOE
HREYELFELTWBEEIICRZS. ZOHE
IZDOWTER (2000) &, & 2HITIZBIT 2 HikE
ROBHEICL B0 TIERVHh L. WE
ROSAKBA R B RS TIEFEA T 5 RO BBII R 4

THDHH, WEIPHYET I EITE)BIERPK
ML, REGHEIBELRL TSRS LEL DI,
HBLD K X 7 #1732 1 Gutenberg-Richter @ B4R,
oA THL. COREIEIHBEORE R
S X, Gutenberg-Richter @ BRI 2 5 Filll &
Nado Xy LHEEIIEVD, EHMICIZEAD
ERHEEORIF 22T 5.

W R R T, outer rise (ZVT VW ERSTHE
JEAHET 505, T2 TOWERIZREH
EB A, WHEEEE A2 ) I DTSRI
OFENCAHD) EEZS5NDL. ARMHLEICE
WC TR DS A R 2 HR B V& 3 B 13 B
LTW2DO0ENE, BEICHBEOKRE 2ED
FEEHBIAY 1933 FE = BEHE D A TH 5 720 jl
TAHZ WKL, LaL, 24 ED outer
rise (S W TIE, BIAMEN GRS HWIZL
ZUBOTRE RN EEZ LN D, fEHED S 80
km (T EH O H AW AGER 0> b33 i 4} i ©
X, 2005 4EICIEWTRE D X 5 = X A f# % S D Mw
7.0 DHEIFEAEL TWwD (Hino et al, 2009).
T, ZBOREDLDICHIEROHIZIE - X
DL7ZWVD DD, 2011 4 HALHE 5 RSP i i 52
A (Mw9.0) D 39 53R ICIEMED X /= X A
ffaSOM 7.5 DHENEAL TS, Ihb
WEICBVWTOHOWREPEML TWD ETh
(X, 1933 4F = Redb 2 & [ EE O #h5E O A Tl i
WA S B & DAEIXL L 72\,

L7235 C, HARBERHUFTH COBBEOKX
7 M1, Gutenberg-Richter @ BZIH 5 Filll
SNAHHEEL, [EAMEMNIC 1933 4F=FEHEE &
FIRREORKIEIE Y R LIEET 255 0OHE L
DIZHAHLEEZLNS.

FEHIVEE AR T ICB W T, kARG HE T
L— FNNTIEWT R DS E 35, 1938 4R ICIE
A 5 90~110 km V8 75 O 5 i o> H A%
HREMIRIAIIC B WT, Ms7.1~7.8 DHGED5 D
A L7 (1938 AEMEEMHE). 209 b 321
TU— MEROMWEHE, 2 D3R T T
TV — MNOIEWEHFETH -7 (Abe, 1977).
WA TRA I LU, BRI C T
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IRV TS YT L7ET V= MY, Zo%—E
DFEE (4~ 5 FLEE) TihA A, WEEA S TH
(2 100 km 3 T AIAA D 10° ~16° N & 21T 7%
% (Ito et al., 2004, 2005) . B4R T I2 B0
LEET L — NNTOIER IR, ThAhiiiAg
EWEAL LIEEE T L — DT HIIRY T 1 v 7
HZLIZEDTL— P LEEAMRLTAELSL DD
EEZEZHN 51938 FEIEREMHE L, TEARAL
WETL— FOWHENEDLGT TRy T4 v 7
DT LAECTHELEZ SNDLD, HEKHIE
5T, TRARALZET L — NNOIERKE R
WCOWTIIHERLEZ RV, 2O, KT
&, R & L CHR TV B iR 2 B
WTC, ETL— MTRETLIHEIZOVTO
ALY S .

4.3.1 FEAMWBETIVIC L 5 KBBHEDOHE
H A A ahE T, =Femo B AR
WZBWTHAE L2 1933 FE=EHES A ST
%, HARHEEFREERANG TIE, ZhDAHIHBED X
ERIENRBBEZMONTORWI E2s, B
HWRIZBWT 1933 4F =R & FAEEOHBED
WAL B LIBEL TWDEONE D DIZSH 5
RS, T 2T 1933 4FE =R AR 2 A IR IC B
JAEEN L HBEOMBETH L ERET S, &
B, HHOWIRIZBWTHEY R LISAET 2 FAFRE
OHBEOWELY [FHAME] LITEEDS, KTl
H A 3 A #HE A S outer rise (222 CTIEWTE
VLRI B HIBERE NG L LTnb720,
BBl OW G IZx e 5 TFAMmE] Tidk <,
[RRHE 2R ] L5,

WHEISED CIZONTEMEEIIRE LD,
WEOFEMED R T 505, ZAHEED/NSWE
STHHEEREVD ODOMBIIFEL TS, £
NENBERCOUEE T 500 2B T 52 L
ETE v, HARBEILTENRmHEETO
BALREED S, MR OV 7 F ML % KD
5. 19334 = FEHE (M 8.1, Mw8.4) 122w
C, Kanamori (1971) X, REOERDTAMA DS
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