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Melnick et al.(2009) (X, FEKFVHTRELTVWAHMEREBRE, TV AMEERUVMEFRMRMENS, 1960FF ) hEDFKAEE T
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Historical subduction earthguakes 7

and seismic segments I F

Figure 1. Index maps. (a) Major seismotectonic features of the central and south-central Andean fore-
arc. Rupture segment of most recent, major (M > 8) subduction earthquake [Beck and Ruff, 1989; Comte
and Pardo, 1991; Lomnitz, 1970, and references therein]. Note that distinct promontories seem to occur
systematically at rupture segment boundaries. LOFZ, Liquifie-Ofqui fault zone. (b) Location of the
Arauco peninsula and study area. Major Quaternary faults compiled from references in text.
Seismotectonic segments, rupture zones of historical subduction earthquakes, and main tectonic features
of the south-central Andean convergent margin. Earthquake ruptures were compiled from Campos et al.
[2002], Comte et al. [1986), Kelleher [1972], and Lomnitz [2004]. Dashed white line denotes edge of
>1.5 km thick sediment fill in the trench. Data on Nazca plate and trench from Bangs and Cande [1997]
and Tebbens and Cande [1997). Segments of the Chile Rise subducted at 3 and 6 Ma from Cande and
Leslie [1986].
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(Melnick et al.(2009))
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Profile of surface and crustal structure along the Arauco peninsula. Surface profile with
maximum topography along swath shown by shaded rectangle in the center of the map. Fault dips are
only apparent because of vertical exaggeration. Seismicity and focal mechanisms of the ISSA [Bohm,

Figure 8.

2004; Bohm et al., 2002; Bruhn, 2003] and TIPTEQ [Haberland et al., 2006] local networks. Depth of
the Tubul and Cafiete formations from ENAP boreholes and exposed sections in the field (see Figure 6).
Contours in the blue region labeled Nazca plate represent the top of the slab projected from 10 km
spaced, parallel lines in the area of the map (2 km contours also shown in the map). Slab geometry from
Tassara et al. [2006]. Shallow structures from the northemn sector integrated from seismic reflection
profiles described by Melnick et al. [2006a]; southern sector from profile ENAP 28 (Figure 7). Gray focal
mechanism from U.S. Geological Survey National Earthquake Information Center catalog (21 May 1990,
M, 6.3, 5 km depth).

ToOAFEQEFEIL VI H TH#EE
(Melnick et al.(2009))
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Figure 10. Seismotectonic model. Oblique plate conver-
gence and subduction of the Chile Rise leads to decoupling
of the Chiloé fore-arc sliver along the Ligquifie-Ofqui fault
zone. Margin-parallel northward motion is partly accom-
modated internally along the sliver and by NNE-SSW
shortening in the Arauco region, resulting in doming of the
Nahuelbuta ranges and emergence of the Arauco peninsula.
As a result of this collision, the entire orogen bends
eastward at the Arauco Orocline, which also marks a
boundary between deformation styles in the intra-arc and
toreland regions. The coincidence between the extent of the
Valdivia 1960 rupture segment and the Chiloé fore-arc
sliver suggests that here the fore-arc structure controls the
extent of megathrust rupture segments.

1960 F Y MEREEEICE T2 EHAEEETIL
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Figure 4. Cartoon illustrating the segmentation of the
2004-2005 megathrust rupture in the Sumatra subduction
zone around Simeulue Island. The accretionary complex
removed for simplicity. CRZ: coseismic rupture zone; SP:
Sunda plate. Other labels same as in Figures 2 and 3.

HTHEEDERRK
(Tang et al.(2013) )

BIRRGIE
SE (Tang et al.(2013) )

Figure 3. Velocity cross-sections extracted from the velocity model inverted from the first-arrival travel-time tomography
(contoured at 4, 6, 7, and 8 km/s). Relocated earthquake locations are plotted within +10km of Line 1-4 and £5 km of Line
5-6. Thick black lines: top of the backstop: Solid white lines: the TOC constrained by the MCS data; Dashed white lines:
unconstrained TOC; Dashed purple lines: possible oceanic Moho interface approximated by the 7.6 km/s velocity contours;
Thin red lines: intersection location of velocity cross-sections; ‘sim. is.”= Simeulue Island, SB = segment boundary. Other
symbols and labels same as in Figure 2.

PR EH & (Tang et al.(2013) )
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ERNTRELTVNSEXMEDRIREEICEATAMEN D, FEEIMRYN—IERiGE, EXMEORIZED/N\)T7LLELHM TEEDTEHGEEL
TIEENRFBEEZOND,
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3. BEFOHLMN- B RERER - RRRLL BRSO 5
3. 2 BEMRHICBT HRET: FEH

ERNTREELTOSERMBEOHIREEICEHIIME, LVICFEEBERVDTIF-IANER EOREKBOBLUENSEZZLND
BEMRRICETIRABREETRICRY,

B, FTEBELVOBENRHEDIL, BREE - TEBESINSAH~ MO MR TEOMEEIL, MEREFFRHEERSE (2004), AREMHR
Ph =% (2006), SXERRIF A (2012) AVETAEIL 7= 5004k falfmth 2 1 D IRIR Ik (R ~ R =) (A TR BB TH S,

NI a
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5
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N ST REEI L R -
T g — * trench
~~~~~ “ ‘ miﬂ)*ﬁﬁ%ﬁ ‘\ \ Tokachi segment (Ts)Iip (T(;
° o o 5 | Nemuro segment () 5
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\' 142° 144° 146° 148°
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[ZRE9 SRR ETHER
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3.8 IRYBR(EHE)ICHIT IR ERNTRELEERMEICHRIMED

BEAEEAL:ITHE(EREH) D

(1)311#EZ DI FIKEE
R - thERYIRF M Rt A DS, S1TMEDREIZKY, TNESISRILEEA XIFIEBHREINT-EEZONDIEMND (Hasegawa et al.
(2012), JAMSTEC (2013)1th ), AL A KFEF B DOMEIL, TDRYIRLERML, MEREDMEEAHEHRNT S (FTRYEIZLREE
Pol) MELRZ AT EMNTREEEZ D NS,

(B H) R ith] [HhEk Y IRF A R it ]
5 R i
5 EMER P
GoEThE ) il
B st %
j b BRI 1 B
v s :‘\ N K
PR HIl B 4% 1 /1

Lin et al.(2013
WENOOMTEE  HERDOMTE (Lin et al.(2013) )

144

HEROIGHIKE

SN EEREOS IKEDEIE
(JAMSTEC (2013))
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HMEFTIO IS SIS ‘ iﬂ%?ﬁo)ﬂ;j}i’z—
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( Hasegawa et al.(2012) ) @ ﬁj tgh



3. BRFOFEN - BN R ERER R & IRIRE O

22

3.3 IRYE(EHE) BT SR RN TRELEERMBICFLSIMED

BEAEEA:SHE(EHE DO
(2)BEDEKRHMEDFRED LLER

BERIZTAN(2011,2013) (&, THIALMARKEFHEDHE IDSE869F D ERESNHMEDINE FFICHITHRKEDLHEREITL, MEBMNREFELSHE

#=rLT=,
Fiz, BEFFIZENTH, 869FNERESNMEBIZHESERICKIEREBYOEZERRIL, ZXRRMETH S GEFH(FEH (2007, 2008), TAIFEH

(2010), REZH (2007, 2012)),
LEKY, 869FDMEFRAZRLINMELRLRIC, BHEFDOEFEHICEBBIN TV -EHADRELHEBRAH =D EHTEIN, R AKFEFHE
DHMENZFDEEEZAEFREBL, TRYE(C LBE%%oT—ﬁh ELIRADEEERT D,

HRETR DA
ERLROEHD
j 38°14'
\E’Eﬁﬁﬁ%wﬁﬁ-ﬁ
IR
EKBEDEBWLE
(A) FEE15004EED AUk, | (B)869%E DR | e
(C)BEBAFED AR UK, (D) FEITRIBIOFEED A N b
km 38°12'+
BT, AT, WA, BETTROA 2RO SR ) —

:Liﬂ 1513 5860 DRI L1 1 (= LS B DB 0D LB

(BIRIEH(2013))
& ®RiLBA

(X B RIS ARBERBIFH (2010) [C—EBINZE)
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3. BRFOREN - BWNQNRERER - REL RIS O
3.8 IRYBR(EHE)ICHIT IR ERNTRELEERMEICHRIMED

BEAEEA:3HE(ERENO
(B)YR—IN—H AL

M7 (20114, b) (&, B1MHEDTRYEN L, MERABERFHELARL (2002) MEEL TV -EEE (FHES, ZEAFEBEESTY) D TFHHKLERM
RRUITANYENS, BEMBEDOTAYELATLU—IRIDOEFELTERSN, JYRVEIRTEEXRRLLTRBSNSEEZ DL, BERERFO=ZIE
HTEERDIBESAIILDLIZ, RYRVWERADY AL (R—IR—H (D)) BHHEL TV,

BABEAVDEEHICE TOEAMBELINMEOT NYELELRR
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i fifiha - HEE ERAL/D | 58 A R
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LEAD, BABEANSENTHI600F MR THRYRIMIVSANDEAMBEZHRESELEHENDOEBHTEEISIEADEICIIREEN
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3.3 IRYE(EHE) BT SR AN TRELEEXRMBICFZLIMED

mitRD
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EEZLND,
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v 1960F NI RYE5 % (B)

v FRYEH) DEFEZ(C)
DT — b Dk HAFHRE :6.3-7.5cm/ 4 (McCaffrey(2008))
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B 3854F S
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3.3 IRYE(EHE) BT SR RN TRELEEXRMEICFZLIMED

WitRQ
(2)BEXhERE B OBFER S A
HEDODMIVSANDERMMERAEEHIZEWVNCEEET, FTL—MERADOREMNGEBICEVLWTHEERRTREYRLELELTILS,

[(IRAREF£iH] [F1)~R)L—if]
> BAEFESBICHITATL—MERE TI06FEMND20125FZHELT- > BT AVREIZHTEU EORRTRYERLENRELTEHY, 19405

LIBGERELI-M8~9UTADMEDNDFREMEEIZEWNZEELTLVEL,
Flz, MOUSRDE XRME(L, PRIERIZZFEIIZH LN THIB00ERE B THEEY
RLFEHELTLVA (15754,19605F) ,

M85LLEDERMEDRARBITENICELRLTLVEL,
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3.8 IRYBR(EHE)ICHIT IR ERANTRELEERMEICHRIMES

WEED

HERFH - B R AR SD, ERATRELTOAMIVSADEXRMEL, REMGHEBTREL, FEBFHTERIIEHE
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3. BHOH L T R A BRE SRR O
3.3 IRYBR(EHE)ICET IR =EHILEHD

1600 LIFE, M8OUSAMDMMEMNAEFEAELTLVNS (16774, 17634, 18564F, 19684F) , ChbithExw, HEFAEHERHEAREF (2012) (X, EHFHRLE
FEPRII97.0FETRYRLEE T AELLTEEELTLVS,

« Yamanaka and Kikuchi(2004), 7k F(FH1(2001) (X, ZAR) T4 DT DEHTHND, ZEERILEDTARYT4(TER:AEB)DIL, 1968FEDHEL
194EDMMEDH BT ARYTA(TAR:B)DAVIUL T EILIFIF100%THEHELTWNS, £f-, BLXDTARYTFAHNBEHETEIFHIEMTISAD
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B B g
¥k
37N
1
(a) FARYTAHLE (b) TL— DRI AHEEID FARYF4DEEF/ N 2—2 L ERE DR R
HEESNOMERE—AVMERE (Yamanaka and Kikuchi(2004), 7k #[Z%H\(2001))

(Yamanaka and Kikuchi(2004))
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ZREMILERTRYBLELE T HMBISADMED FHF LR (A) -BIEFMED T RYE (B) DBERE, TL—rDEARAHFRE DTV
BREDNCETESNDTARY (EH) DEFE (CO)ZHRLER, MABICIXAMNGERLAH S,

968 ET+HHED T RYENH(B)]

T ARI)T4B:6.5m
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=REHIEHOBRYIRLEETETL— EHED °
HAMRE (thERAEITHERE(2012)) az
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HEThO[E
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(TRY(EH) DEFREC)]

DFL—r Dk HAFHERE :6.2-8.1cm/£E (McCaffrey(2008))
Q@hy )T %E:1.0(HhEZ ) (Yamanaka and Kikuchi(2004))

QI RY(EH)DERE:D(6.2-8.1cm/F) x97F
Xx@(=1) =6~8m
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3 _ NE

IOEHER S () < ).t

A

1968 =355

LEAD, ZEHIFOEERTERILEFADEF, RN TEALTVWSEAMELRIRICRELNHEEEZ DN, ZFEEHILETERYIRL

RETOEMBISADMENDSH1968FTEEPMEICHSITNYE (FHARIRLTich s,
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EBERFFEFTOREHBBYHAEND, THPALIREPICNTTERZRAREELTEY, ZFOFFELTIINTHICICRE, ChLISHZD,
BEE500FEDMEICI0MEIDFEENERESNTEY, EAEHRHEKRE (2004) T, +HHDOHELARE PO HIEHN400~500F 2 EDRERT
EETHEITE>TRET HMELTML, NEFHRGK S (2006) TIE, +H~REAHOEGICEYREYRLFEES HI500FHRbE]E

RIL, ZDHERREMWE 6LETEL TLVS,

XEREIF A (2012) T, HFDZKEFEYMFELR GIEH S JHIR, AV, Bl BER, RE, REBHOFEOHNE) ERFEA1THIEIC
RELEEXMEOMBET ILORFZETL, RREZ T~ RED, HERREMWS LML TS,
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3. BRFOREN - BWQNRERER - RAEL BRI O S
3.3 IRNYE(EHE)ICHYHRE: +F-REFOQ

500 Ffmith R | D FEFE LR (A) -BIEMED T RNYE (B) DBERE, TL—rDEARAARRE - YTV T RBNOEEEINSGT RY (EH)
DERE (C)ZLRLIEBER, MEFICTRMMZEELH S,

[FEHFREREA)] (17 DHEDTRYERH(B)] [TRY(EH)DEFE=(C)]
+ #5004 ¢« BRATARYE25m DFL—h D LA AHEEE - 6.9-8.2cm/4E (McCaffrey(2008))

Q@hyF) 5 1%E:0.59 (HhEFH) (Scholz and Campos(2012))
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- HWERFR - E PR AMZPRAMRELSD, ERATRELTOAMIVSADEXRMEL, REMGHEETREL, SEBEHTEEIOIEAHE
(TRYB) CIXRELNHLHEEZLND,
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[SHESTARYERERKBETHY, +EF-REHISONTIE, T500FfEMREthZRIDSE1THILDMEICHIZR DT NYEXFRRRELTHS
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BEMEEY, SUITTRNYEB(EAHE) ICHTIRFABREUTISRY .

— BERR BEONIT)
— (B35 B R IF I

SHIZTAIZ, KEFETL—
AVEARAL,

BMENhBHEMETEENEET D
(Ye et al.(2012)),

HE B R T B AR Et > | $RYBREHB) IET o >
LRl TG Bt WERLEE | EESTERTIEHOR
BEIOTL—FDTIZ, X DF BERYA—D I ES _ _
FEFETL—RDEFHRAL, o FERMBIRYN—DOREIZEY,
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. 1963EDHE L2006 FE DIED
5 | mmgm BHRIC— B CTERRM 4 (2013)),
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BERIOTL—DTIZ, T41) (B%) ORMET I
=g EUBIL—ARA RS, © IREEDTAYISLYERIE _ B
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EEOEDRICEITIME LT AUNEOHEERICEYT HMERE GEH (2004)) ZBEZAHE, EAEERTHEICREAHL=
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