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ARG ET L =2y P LY 2y VIR
&7 5% (40-50 km) F ¢ (thrust zone 3 L {
I seismogenic zone= i B HEHF) DA 7 7 HKH
13, RIS AETH 5 (Syracuse and Abers, 2006;
Syracuse et al., 2010), Jarrard (1986) Iz Xk b a2 v 3%
AN SN RDWARAAN DEEN T A = ITHD T
iE, WS SYEE 60 km £ TO A 7 7 OFHMERA I,
% ¢ 330° L FTd %. Lallemand et al. (2005) iC &
U, #ED SRS 125 km £ TD R 7 7O F-HERHY

®E

B &R DK - KA UL A IA A D RO BT S22,
Bz L E2—F 2%, BUHLARARHT DK 10 % 13K
RARARARTE L STV B, KPR AIA I EARS LA
AAEEFREAINE e BfEHINTEL, LrL,
MiEIER L2855 <, KILTH) 0Ny L HE 25
N5, MRPKLKELAAZRIE, FY D Pampean flat-
slab, X)L —® Peruvian flat-slab, X ¥ > 2 ® Mexican
flat-slab ¢ & %. Pampean flat-slab & Peruvian flat-
slab Tl&, FEEMMEE D LAAA TV S, KAWL HA
&, RDOARr—F, ME7T 7 A%, VEHAZE
LD SN B, KV AR AIAARDILAICIE, %<
DEAEHRH Y, BUELHERIH TS, 206, 1)
G IEHI DM AR A, 2) B 7 L — b DR, 3) <
¥ PV, 4) IBIA (> 6,000 km) PhAIARITT
OEMEICH D (>80-110 my) JAAAR, ZiL5
HR D 2 DL EDMER L CTKF - RALAAARDTER S
N5 REED SR o,

DR, KEEHBRO D2 5 7T 27.6°, iR
DTDAT7TA425° TH %, MWITEHED TDAF 7T
fERA2Y X DK E O, HEE 125 km 2>5 670 km
DATTICEBVWTHED 5%, Syracuse and Abers
(2006) 12 X +uiE, MAEDKILAAARFIZEIT %S 50
—-250 km @ 2 7 7 o ¥R %, 30° 55 60° TH
%, %7-, England et al. (2004) % & 80-400 km %
TORATZ 7 OVERA D%  2330° 56 60° TH %
EERLTWS, LeL, HADWL D2 DILAIA
A ClE, thrust zone %8 2 CHENED 5 £ 100 km #f
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Nl £, KED L CIFIEFITERA I AAT R 5
TOFEDRH SN TV S, KiTld, 9 wvokiisi
ABKRA % Z2 20K AR A (flatslab & L < 1
flat-slab subduction) & X WMEATLAAA (low-angle
subduction) & M3, Gutscher et al. (2000a) I & #1
X, BHOMAIAAR DR 10 % H3KFd L IFEAT
RIABTH 5. K AARIZHFRIT ) L — -
A, X x> a, KMANAIARIEA AT — FRETT
7 AN, MEEETHONTWE, £, #@EDKF
b L CIHMERAILAA A, HEEZALOACKER (F] 2
1%, Coney and Reynolds, 1977) bV 7 2O R H
tilE (Li and Li, 2007), #1227 fd- B0l Fifd o
# 7Y 7 (Kiminami and Imaoka, 2013) 7% & CHIS
T 5, KV ARMITAARIZ, KIRIRD ALIE S K
BaGEh ol R, g, LBV — b OEBRE - RE
REWCEBRRYEY LG 25 EEZ 0N, ZOHEINE
PIHRERICE L T oA fTbn &% (il
1%, Gutscher et al., 2000a; van Hunen et al., 2004;
Espurt et al., 2008; Kay and Coira, 2009; Schellart
and Strak, 2021; Horton et al., 2022),

KT, BE X CMEDKT - RAYLAIAADSY
MR, Bz EICBd 28 2/ L, 20BN
PREZHEIT 5.

KESLTEREFAHDIFHEER

AP ARA A EARFGI AR, —MIC Pl S5 T
Ll Hwsn s (HZ21E, Gutscher et al., 2000a).
— J5, Pérez-Gussinyé et al. (2008) 12, 2 7 7 5%
100 km D & TRV Z L L, WEHENICE 100 km
Wb THE S AR ARIAAR L, AT 7 DRI
TiEAL, WX 70-100 km TAMEICKRD, <~ b
WIZAD TR AIAA (7 7 AH, aRA¥
VA, ART—=F, MifikE) aRillLTws, %
7z, Schellart (2020) (&, K A0A & & AR VLA A
HEDFEWIZBIL TRD X ) ITIENT w5,

active subduction zones on Earth, the uppermost

MFor most

~200 km of the slab is defined by one convex-
upward slab hinge located close to the trench
(Figures 1A, B) (e.g., Kuril-Kamchatka, [zu—Bonin—
Mariana, Sunda, Tonga—Kermadec—Hikurangi, New
Hebrides). Some subduction segments, however,
show two or three slab hinges in the uppermost 200
km. The former generally has a very gentle, convex
upward, slab hinge near the trench and a second,

more pronounced, convex upward hinge several

hundred kilometers downdip, with a very low angle
slab segment in between (Figure 1C) (e.g., Alaska,
Nankai, Cascadia). The latter, with three slab hinges,
has one convex-upward hinge near the trench, one
concave upward hinge that marks the start of a flat
slab segment dipping <10°, and one convex-upward
hinge that marks the end of the flat slab segment
(Figure 1D). It is this subduction geometry, with
three slab hinges that is most enigmatic and that is
the subject of this study. In this contribution, only
the subduction geometry with three slab hinges will
be referred to as flat slab subduction.; Z® X 9 (g,
Schellart (2020) 13, 32Dty L2 HT BINAARY
A T2 AAA EERL TV D, —T7, EALAA
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W1, B S 7 (1200 km) ORI & ERAEICHES < 4
DDUHAI Y A 7 (Schellart, 2020). A: FTEZAS 7. —
OOMEle VY LB OR 7 THEAAEE TS, B o a—
ANTYVFS4—=RAAT 7, —oole vy LEMEDR T T
R EHET2, CTIAHNRATT, 2o0MBerY Lz
DEDRDAZ 7%2EFT 5, Dt fRRL—R2 57, 32D
bty (iE oMile vy, BXOZosiloMA e v
PrWiE v Y) EHEE Y Ao E v P DB DIF

EKVI2 AT 7% 4T 5,
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AIZOWVTIE, 77Dy PR2oTHD, FEHED
MAAAR DR E LT3, F7, Schellart and Strak
(2021) Iz kU, EALARAHRD R T 7RG (F
X200 km £T) 1320° LT TH S,

A Ew T, JE A B I Schellart (2020) & &k O
Schellart and Strak (2021) O3 8IZHEy, KFEILAIA
A AR AIA R % DX L CRLIR T 5,

KELHAHE L MERELHAHDTI T

1. KEXHAH

WA At A D FRIF A D> S W AIA L 7L — b
DGR S 721278 2 DITHE, FEAKPEERCIEHR ITAKF
DILBARPIAET 5 Z EDHE > TERL (A
I¥, Isacks and Molnar, 1971; Barazangi and Isacks,
1976). Z LT, 246 DIRADIAIAR L IEEM
FOMAAARLIMKIGEB D11 & DMBI2EH S 1
TE Bz
1981). Cross and Pilger (1979) % Pilger (1981) i,
Kk A3A % % low-angle subduction & EHILTE D,
I D IR DV A A g 7L — b DHiET
NGRS NI T LE2IERTL L L bIC, KEFED
T/ A7 2T B LHMINTARAAIEA S 7 L iR
TU—FONEEE L TwB E L,

AL A GA B D I FH L, FKRPERETHAA T

— P AAT 30° SR D FRF Y, 10° S AR
®&w—,£iw¢%@%ﬁ::x7v—bﬁ%&ﬁ
17 NMIED A ¥ amiliTtdh s, ZITHE, 21
ZN % Pampean flat-slab, Peruvian flat-slab, & X O
Mexican flat-slab & '-35, Pampean flat-slab Tix 7 7
v 7 )V F v 57 AisE (Juan-Fernandez Ridge) 73,
Peruvian flat-slab Tl 7 2 A {48 (Nazca Ridge) 73
F U HRICEZEL TS

REMHED 7 7 IV TFIC %m?%ﬁﬁ&®ﬁfﬁ
HEE Z T\ % (Gutscher et al., 2000a; Beate et al.,
2001; Bourdon et al., 2002, 2003). =7 7 KL DX
)L ——9 ) T ld Carnegie VS E L Tw 5, L
2L, 77 FAVTORFEMEOBRESM (RE-~R=
A 7 HORE) BHEICE>TE ST, WETHDIA
W (110 km) KIIAEDSZED 65 7o ®d, KPP ARIAR
DIFAEIZ T L S UIRETIE 2\ (Bourdon et al., 2003;
Garrison and Davidson, 2003). Espurt et al. (2008)
1%, Carnegie ##E23F 720 ICILAIAA TR R VLD T,
L7 7 PV TRBKFLAMARICES TRV E L TY
5.

Mexican flat-slab (Pardo and Suéarez, 1995) o2

%, Isacks and Barazangi, 1977; Pilger,

) ——F

BT B8 X ORI AIA A DOHIE

b7 20| a8
J% 12 13 Tehuantepec ¥g 48 O W & 3A A D3EH L T %
L X7z (Gutscher et al., 2000a). L 2L, Skinner
and Clayton (2011) 1, Tehuantepec ¥F4E D31 AA A
TV RGO R 7 TR HY 30° DT, DHFEDIL
HIABIZA T TOMERAEICH E HHER2EZTLRVE
LT\ %, Manea et al. (2013) 5> Gérault et al. (2015)
1E, A ¥ A EEEBO AR AA A DSIEEEIFE DO UL AA
A EIFPRE LT3,
2. BREHFAH

Pérez-Gussinyé et al. (2008) % Schellart (2020)
X, 7777487V — 2 AIAL 48° N (LD A
A= FTFR7Y 2= v VIR CRFESL—
PUAATGER T 7 A AT (61° Nfhg), 74V EY
7L — b S AIAT VIR HAR TSR AA A % 5880
T3,

Finzel et al. (2011) (&, BT 7 A4 T O{EATLA
A& (Finzel et al. #isC TR AAA & FB L TW»
%) D 7L — b OHMEREPEM L 2B L Tw 5
Gutscher et al. (2000a) % Finzel et al. (2011) (X, 7
V2= v VIEEEICE 1T 5 Yakutat v 4 71 7L —
~ DIRAIABD T DARFIRAA BB G L T3 & LT

W5 .

AR — PN OEARAIAARIZ, N7 —N—EFED
P67y b MILETBIC T T T 5, W B9
B DOV AIA AR D 57 v (Gutscher et al.,
2000a), Z ZCIIEEICH W (7T-8Ma) 77T 77
7V — F R BIAA TV S,

ViR HAT R AL AIA & 1%, Hirose et al. (2008)
% Nakajima and Hasegawa (2007),
(2008) 72 £ DWIHIKICEDVT X, Ml 7 705 133°
E fHEDVER FEM T O TIciiAi e 7 4 ) E A
7 7T %, 136° EANTIC b /B 2 KA UL A B D3
W 5%, Gutscher et al. (2000a) 1%, JuM—,37 4
A DIAIA DY Z DRI AIAZIZB G L Twb E L
7. L2 L, Cao et al. (2014) iz X112, 15 Ma DUf&
DI =37 A g5 %, ARAILAARE 7 X+ OFE{]
DIUNT RIS Z DI ARAATED, T3
7 F WA DI AIA A DMES IR AIA A DK & 75 5 w]Rgd:
RV EHEE I NS,

Shiomi et al.

KFE - BEILHAH R T T DREE
1. KFRHAH
BRI 72 KR R IA %, FEKRPERRIC 2 A7, X ¥
AVERIC L AFAET 5. BB L 72 & 912, ACHERAA
ADEE, WHHICET T 2MIHICEWTAZ 71E320
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LYY ERAT S T IC 1D, KFER T 7 DMiIC .
#%1o. 22T, KFERAT 7oMElloe Y% 7 a S
¥ <)l (proximal) & v (llrlﬁ!) WMo e vy
34 A& L (distal) bv ¥ (WD) LMER F 7, =i
TaxyenlbrYl T4 AN v OMDHEE%E K L f
]

FRTTRITAVEDEZET S,
1) Pampean flat-slab s
% 2 M (Martinod et al., 2010) (%, FAVE D
I EZE T 2 REE A IR L PRV DR KILD 5y
B XL ODOHIED A 7 7 DIGIRE R L HITH mm:n'
5. KTUARAIHED 5NB D, 30° S fHEodu [ g
FVE10° SEBED L —DFTH %, I
hie 5 Y OKFER S 7R 7 X v b (8 31X, Ramos _:"
et al., 2002) 1%, WARAAL 7 7 7 =)V F v T Al mﬁm
B & —3% 3 % (Yanez et al., 2002), KFR 57 o
. . % 3 [XI. Pampean flat-slab 34D+ A A A 7 7 L1 O %
L7 A VM, bR E AR R T 5. ALiiNEER VEREEL T fo (A) 1331 (Ramos and Folguera,
DWAAHIHIR L, Rl 32° S AHECEE OMAIA 2009),
AT 5. MRS IERPROREIETH 57 2
VHITWH L, KFERT T TA VD LEBELXNZ0D ET 4 AY e P DEREIZX 500 km TH B, Fiz, K
HECIIEKILZIZE AL EROTW S, Schellart and A5 727 A FOREZIE, 250 km TH 5B, KFER
Strak (2021) oW I X 4UE 4D, 7aFxs el 7 7OWIRE EOIEE O L 72 Gans et al. (2011) 12
EVPLETAAYNLEYPOFESIEN 100 km, ¥E XU, KPR I 7% 7 X2 FOBESIE 100 km, HHE
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HAN, BtoEME X OKTFLARAAD I E Z DFER (Schellart and Strak, 2021),  a: KFPEE A ¥ FPEHIS O ML AIA 2ty

ZRTIEREX. b-e: 2 7 7RG (G5 200 km OFES) Lt v P DOME
(i) ARV ARAA DI E LR 7 7DOR, m, n: BREN AR AT DA T 7 DIZIR,

RIABRDIAE XA 7 7T DIFIR.

WD AR AR AT 7 D4, f-h: KA

o: WHED HIEE 125 km £THO A 7 7B ADHE S 4L HOMAIAAREL T AV . )

ET 4 AZ e v Y OMEREEZF 500 km TH 5,
2) Peruvian flat-slab

OV —DIRRAABR T, F A DRIV AAA T
W5, KFERT TR AR, W AICED (B
1,500 km) 2#b-o7EHABEELTED, ZORHIC
F A MG AIA A TS (F2X). b & Fnid

L 20258 DL ARIA AT 5. s & FiT 7k
5 JEH I v Peruvian flat-slab (2B L T, 2

SHES 5 A H 5. Gutscher et al. (1999) 1, F+ &

HHFEE DI AIA R ETLAIAIRIZ K > THERbLILTL

¥ o574 vAhiE (Inca Plateau) 12X > TIED AV K
MRT TR TRV BRI EEZ FEHX).

Baudino and Hermoza (2014) % Schellart (2020),
Schellart and Strak (2021) b Z D HEZERHA L T\ 3,
A v A#HEIZ, <)L¥—R (Marquesas) #H & xf%
ZeiA & LT SR REE PR S Ll &
%z 5 T\w3% (Gutscher et al., 1999; Baudino and
Hermoza, 2014) . Schellart and Strak (2021) O Wilhi (8
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ol Mazca Ridge

4 K) IckiuE, TaFrolerP T4 AL
YYOEZIEA 100 km, HEEE XD
FHEEIX 200 km, #EEE T4 A ¥ L Y DR 450
kmTh2. Fh, KFRAT 7L I7AY FORIE,
250 km TH 3.
3) Mexican flat-slab

A ¥ v A O AIAIL, FEREVERE % > T
Wi, KFERT TR T AV ML, LD S R
O7#is%2 LCk b, Ll iz, s
AR CEE DO AAARICENT Z (B 61X, Gérault et
al., 2015). Kim et al. (2012) % Gérault et al. (2015),
Schellart and Strak (2021) ® Wi X #UE, 7o ¥
TV ET LAY e VP DHEZIZF 50 km, F
e 7uXy e ey Yo 150 km, ¥HEL T4
2& e v Ol 300 km TH B, £, KFERT
TR TRV FDOEZIZ, 150 km TH 3,

5., RL—IcB U RS -
DAL EHIFEES) (Gutscher
etal., 1999). A(LD/k): L —
Hi > 1964 42> 5 1995 4E D Hl
EiGE, BEMimaal, B (&
D) BHLAhD A-A D
I, WEKILDY5 A6 2 AL & FE il
DB CIXEAED AT 76 7
%. £& 1,500 km DKFER 5 7
1, 2 Oo0RGMEHIBIC X > T
2515, C 200D RE B
ot F A A AT T OHAR,

2. (BAKHAH

B AIARNE, ART—F, 77 A4, FEHARL
SO SN D, ARAILAIABR DY G, AT 7ILHHEIC
WA & BN fLE I RO e v P2 F 5. 22T
X, BEDEVY P 2T 4 AN VY LIRS,

1) ART— R DIERAEHAH

BTNT7 7T 7 h TV — b AAL A R — F{Ef
YA ix, McCrory et al. (2012) 12 kiU, N7 —
N—=BREi» 67> v F MIEBIC 2T TR Z 7RED
GUREERRDNE C NBE () BNCRD L 2B Z2 L TE D
(7)), Al & il BERULEE OUAIA AT
% . Schellart and Strak (2021) Wi < X 40U, 74
AZNE VIR, WEPSE X% 300 kmHGICHD,
WD 50 km TH B,
2) 7 5 AN DIERALHFAH
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HO., A: A X aDMIFEaa xRS 7 LD
TREERR (Gérault et al., 2015), FIfRIE, X ¥ > a i
il (TMVB), €y 7 ao/niE, Fekitdii 9z
Brofisi (MASE). B: RitIZERHEOFES, Hitid
A7 70 EHOWS, Wigilsie 7 o Hilifl L
EFHMOESZ. C: ATy 7O/ (MASA)
I I, BRI, RIS

i

WIR., 77V F7H AT 7 REDEE
FEfR (McCrory et al., 2012),

e 8

H8M, a: -7 5 2 H DX (Jadamec
et al., 2013). Kfapa v ¥ —I%, F-Hk
77 AN DKRVEA T 7RI DG M
ARF: Alaska Range Foothills, CAR: Central
Alaska Range, EAR: Eastern Alaska Range,
KM: Kenai Mountains, PWS: Prince William
Sound, SEM: St. Elias Mountains, Ta:
Talkeetna Mountains, TF: Totschunda Fault,
To: Tordrillo Mountains. b: %8 72 e ek
(Hitn) - VoREfES OKE) DR,

KIFPETV— AR L 7 T A AR HIA A
i, TV a—v v VIEEORKICMEL, A7 7K@
DHEFERPAMNR O ML B2 L Tw5b (58I,
Jadamec et al., 2013), HlIZV S DL ThoE
T4 @Wi g & 829 %, Schellart and Strak (2021) @ Wt
Mmic kU, T4 2AZ ey PIE, D> S B X Z 400
km AL5icdH b, EEHH 40 km TH 5.

3) ERBEFDERILHAM

VIR HA NI AAL 7 4 VEVB T L — ML, v
TA—LETVF 7 A—LEEDIELTED (BEIMN,
Hirose et al., 2008), 7 ¥ F 7 # — LA HMESAIL A4
A>T 5, WECT Y F 7 4 — Lz $IE.S
HEHL S O N DK A 7 7 DiEIEA 250 km TH B, T
DARS L AIA F D P 32U IEH 22 i A0A AL T
%. Obara (2011) 1%, ZZTRA7 7HiE T3
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o iaba-o . (200} , Mo - Fhaspm (30T

HOK, WEEHAARICET 274V EViERT 7
I DEZEERE (Hirose et al., 2008)

ELTWw3 (BI0M). £, HHlTE7 1) EViGA
FIME Y7 =L TVF 7 A —LEBEYIEY. PUE
R 2 3 2 kP - FE s O WX (5 11 [ A1, Huang
et al., 2013) 12 X3, 5D o KA TILAIAATE T 4
VE VAT 7N, HAMEICH U 72 LR T2
FEDIRAIAAIZHE L 5, T4 ANV YD, HED»S
300 km HBEMICH D, I 238 & # 50-60 km TH 5.
¥ 72, Schellart and Strak (2021) Wiz X 4ug, 74
A&k v, WD 5% 350 km, #HZ 50 km T
H5.

38888838,

Depth (km)
8888888,

g§888888,

HI0K., WRHATICAAL 7 4 VEVBTL—L D
WG & HbEZiEE) (Obara, 2011), A THLAA T Y[
TOAZ 7L XDEATRAACIMT DR F 7 DI
(M@ Bungo channel & Hyuuga-nada O[H) T7 4
VEVEA T 7MW L T B

WENTE

1. KFRHAH
1) RIES & BRE

KR AAADHEST LT 2 MR T, KILTEB) 235
IED U IGEHE X D bR o i e RN A& L,
EMEIICIEEIAMET LT3, #2101, Pampean flat-
slab TIEKFER T 7R 7 A v b RiciEkizZz <, 74
AZ e rOR (NEE) MICEE B 2 (4
Z1Z, Ramos, 1999; Ramos and Folguera, 2009),

1L, PHED S WIS TFTO PN E ST 7 4 —DREWIH (Huang et al., 2013). WIS ) R OHIEZ L, %X
D IR T, Al 225 A h oo ORERE, AR 7 4 ) EVIEA S 7O L, € AE, 410 km AEFH, X

O 660 km AT b B TR
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12X, hRAOL—D NI ARIA L F A AR OB 3 K
JGE 7V (Bishop et al., 2017), i\ H KPR, B!
WHANTEF AH TV — 1+ (PRFBD)JE TS DI AA A
TR AAER), NPRALEF A=Y P, ALV
LAAATET A D HFED T & 2 SHEYHE, Kt (7
W) ONICH BEATIE, KEEOVYRAT7 272 b
. FADWERO T OBEEYE (FLry) 1, B G
SykERnE ) b L IRMLRISHRR § 2 R R & e X
na,

7z, Peruvian flat-slab Ti%, KFRAF 77X+ |
i, ZOHEMICHIHNEED S kv,
Mexican flat-slab Tlx, 77 v F A7 77 AV D
FIHEKINIFEL 2028, T4 AZ Ve VYRR T
A7 7HE 100 km (BT B2 { OFEKINBELET
5.

AP AA A DHIFN E 1T 5 T 9 o 7R R G KL
DAL, KPR T 7R 7 Ay PEBICE T /M
Bgfist (Hamza et al., 2005) EFMITH%. Marot
etal. 2014 D +EF 774 —ET NV EEAFNET IV
12 L+, Pampean flat-slab (31-32° S) & 2D ¥ '/
M DIEH DI AIAZN (347 S) & T3 BRI I W 72
MHERD 5. KFPRAF 7 Eo~y v (FESH 100-50
km) DIRLEHH 600-500° C & HEEH SN DIckL,
Z DM DIEE DL AIAANTTIE 700-1,100° C & HLiE
o5,

Kay and Mopodozis (2001, 2002) |*, Pampean
flat-slab s Wi A LARE D KNG E) 2 ek L, 2o
M A3 DU AIA B> SR DI AIAAIZZEAL L T,
KUTHEN NI EEH L7 2 L 2B Lz, Z
DWMBTI Y ML Y2y PDT7R /A7 =70 LT
I, AT77EVV A7 2 7 WEEE L EHETEL 72,
Wager et al. (2006) (X, Pampean flat-slab OHiFEH D
it &, KPR Z 70 RIARIRD < > FVDEFLEL,
WHEOA—F—RMBFEEL BV E, AT 706D
KIZE D ZDEGT D= v FADMERCAI L T 5 ATRENE
Z¥R L Cw 5, Litvak et al. (2007) % Pampean flat-
slab Hblsk D Gt DURE o SO LG E) - ks E) 2 Es L,

77V 7 2V VT AR DI - R e i P A
RIRD D &, AT 7 DMEMANZ 7 D, KIUNHE DS (M F2)
ICBEE) LiR®, MM Ic k> TR L 2 2 L 2]
5212 L7z, Capaldi et al. (2020) (X, Pampean flat-
slab Hul DFTERDOHERIIEN, KILTESE), HERTYI DOk,
PeEtEY vary o U-Ph ERAEZRHL, A7 7D
I & b 7 o TRILTE B HERE SN BRI F 8)
L7zZ &z LT,

Gutscher (2002) 12 X #1 13, Peruvian flat-slab 1%,
W2 U 7238 i D YL A AT T P T B B D3I SIS /N
S\, FRAMMEEOBEN R % G L 7% Hampel (2002)
1, F AR LR & DOEENR 11 STE L Z 11.2
Ma 2R £ b, 22 A% 10mm/ 4F O 3 T Ic 8
L2 E®2S 2L 7, Bishop et al. (2017) (3,
Peruvian flat-slab #ulgi CILAHA AL F A A 7L — |,
FAMMEEE X EBOREY Y 27 2 7 DEKRMEOD
RS PREE BT L, T A D EEIEED 5 300-350
km £ TUAAAMHETCARIc T 7 ry v 4 MUL T
WHIEEHOMIILE, 21T 7Y v A Mk
DHISICHBEZT7 7y P AT 70k L T2
WET 4 AZ ey oliitix 450 km) DT, 7T v
AT T RKZDIDITIE, JEEEBEDILAARIINT
T3S, 6N B LB IBRETHL L
Z 544 L 7-. Bishop et al. (2017) &, FEEMEMEED T
D=y PIVORERCELD U < AZEBERDSHHINm 22 1% 1
ZLZTw Rk E IR L T 5 (BB 12 1X).

Mexican flat-slab Hiulg o KL, WIS PLAA T
oMtk & O b ABERNCAZE L, A7 7o 100 km &
PREEHRICIR ) T CiliR I 34§ % (Mori et al., 2007).,
FKD 2 DD AAZR LG R D, JEEWRRED
Ho2II O 5N\, £72, Mori et al. (2007) 1%, 20
Ma DD KIGEB OZLEZ RS L, 77y P AT 7D
BRI~ D |HE & #23R IR U CRILTEEI D8 035 8l L
7l YIS hIc L Tw s, ZoKILGEEEDEER,
Skinner and Clayton (2011) DG HE & 13133 L
T %, Ferrari (2004) 1, KL AA RO AGMNC HEHE
BXRREPLT Y H A b 2o 2 RE KT OFEE M
HLTED, 11 Ma 6 8 Ma lIcHflliciz>TAF
THMWTZLL 72 &£ LT\ %, Manea et al. (2006) 1%, &
WX X2 aTIFEZ 60-80 km THXREE S LY
0Py A MCHERE T 2 IRERE 2 ¢, Mexican flat-
slabTizz 7oy v A4 MEBETL TRV ELTY
%. Manea and Manea (2011) %, Mexican flat-slab
Hin g oD BV S 2 Wt L, KRRt o € il & EEEEE L 7
77y b A7 70 LD 5000 PLT OEIRIREETH B &
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O | ihe Nazca Ridge ik S %,
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-7000 O 1000

2000
Topography [m]

3000

HE L7, ZOHBOT 4 A VE Y YDOESIE, 1
50 km ZDT, 77 v FRA7 7RO L 7 0P v A
MEIC k> T, BHOLAAAIIBEATL TR 200 L
T,
2) MEEEs

Pampean flat-slab #ulgiiZ, 7> F 2RO & D &>
4y & —3% % % (Ramos and Folguera, 2009), Kay
and Mopodozis (2001) 13, Pampean flat-slab 15 Iz
BWT, A7 7OMEMAMKICHEY, KILDSHMANC 8§
2 LFIFIC7 7 v b AT 7 Lok o & JEAL
%7- L L Tw3, Ramos et al. (2002) b 2 5 7 DK
AR, WGBS RMNC B L2 L Tw 5,
Gutscher (2002) 1%, Pampean flat-slab @ |- o 5 12

65°W

65°W
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60°W

5°s

I3, V=7 v 7 A DHERE

(Espurt et al., 2007), 7<=V v #
e DUFRIE 2 D DUk S5 7% % b
TS 7o Vi (NAFB) &
M7 < Vv nif AL (SAFB). %
' DI I3 AT T & 5 Fitzcarrald

= arch 2% &% %. Fitzcarrald arch ®
2 15°8

o 4 HifliE, H7 < v (EAB) 12 k-
F THE NG, FAHIRBUAA

A 72 EHEE LB & Fitzearrald
arch & 13&HE% 5,

20°s

60°W

4000

B14M, 7 7 AN OHIE & HUE R G
(Finzel et al., 2011), HE o KRR
1%, Yakutat <A 78 7L — b 2LAIA
AR ERESI NS HE, RO RVE
#tix, flat-slab € 7' x v o ik, CL,
TB, CB, MB, SB, CR : #tf&#. AVA:
TIANEE-T U 2 — v v KL
WVB: 7 v 7 )v Kilidi. CMF, CSEF,
DRF, QC-FF, TF : Wi,

BRI S 15 HIE L ROV X — 9SEE DO ILAA BRI D
ZNEDBEBIIRECIE, BLXOZNOHEORKE
RN ICERZ T 2 N OIEMiTH S 2 Eh s, 7
IV MRITRITAVEERBETL— DAy Y v
7 H3eEs L HESE L 72, Rosenbaum et al. (2005) 13, 7 7
V7 Vv v T RUMEHED AR AT & R4, WEho
BRTER S DB & DBREH &2 LTz,

Ramos and Folguera (2009) (&, Peruvian flat-slab
Hio 3 D Fe AN 7 FE 1S Pampean flat-slab Mg o) K5 %
EHIET 2L LTW0D, FRAMEIAIAA FZIER
Tl 12 1% Fitzcarrald Arch & MEIE4L % B — 2R O Bl
WIETET 5 (#1212, Espurt et al., 2007; Bishop et
al., 2017). Z oA 1%, NE-SW SR L T
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b (i 200 km, =& 750 km), 2 DTEGRIZARE FIcik
BIARTEF AAWHADTEIB & —B LT3 (B 13 [X),
Espurt et al. (2007) I%, F A A#EDILARAARIZ X 5
T Z DRI Sz & LT3, Rosenbaum et
al. (2005) % Sun et al. (2010) 1%, FEXT7 v F AL
AT B0, HEROIIKRIAKERA T T2 T A FD
RIHLES 5 2 E 2R L, s ORBINRDIEEEE
HPWE DNAAARCBIH L TSN LB Z . 2
LT, 7AA 7L — | DkAALD S HEE S 15 IEENE
MR OB E) & SR DT HE) L Twb 2 2R L7k,
£ 72, Z OWELT Peruvian flat-slab dLEB I AA AT
L ¥ - 7:#F#A (Inca Plateau) DA% HEE L 7=,

Pérez-Campos et al. (2008) (%, HiFEik o f@hric -
&, Mexican flat-slab Huls ¢l i 2> & 250 km O
HECE>Taax 7L — F OMENERM T T T
W ELTWS, £z, JEEICH: (10 £ 3 km) fFS
PEDHERIZ X > TRFERZ 703 S U D S
TwbELTw3, IhzRBL Z7%®h, Mexican
flat-slab Hiis Tl ¥ERE2D S 10 km WEE D Hilg %z o Z\»
TREZHEIR E Ty, Stubailo et al. (2012)
&, KPRT 772y b Ol EEDWZIC X >
TUW N Tw3 & LTw3, Géraut et al. (2015) 13,
Mexican flat-slab 23R4k D B KL AA A & His 2
MELT, WEFERKINES) (B - 551Ut o Trans-
Mexican Volcanic Belt) 2358 6415, KL 25#
BHTH 5, MEHRHPINEHETDH 2, KREED~ v
FILYUY A7 2 7 DIEFICHOLEEL 2, EL I
continental root (=¥ FLHICHE D HY L 72 KR HeAg
=keel) MFEL L\ ERFIZEL T0 3,
2. BAELHAH

AR — FOEHILAAHLTIE, LAHAALTL—FD
HFR0%, BXZ7MaThbh (Syracuse et al., 2010),
Z DA P D 3F H DI AIA AN LR THE KD 7y
MW EIXS 1T > T3, McCrory et al. (2012) IT &
R, AART— FERALAABDEITDAY 7 V=T
JH Eureka 1T (40.5° N) 12 b /NBURE 7 A P A0 3A 2
DEET S CGETH). ZOERMNAAALDT 4 A8 )L
EvPlE, Wi S 130 km OEEEICH D, I 25
km BifE¢dH 5. Calvert et al. (2003, 2006) i2 k4113,
NV —N—EREBO T EAICILAAATE T 7 v T 7
AAZ 7D EICE, JEE 10 km FLE DS 2% b >
7 AIMEDSELE S 5. McCrory et al. (2012) 1%, #\»
7L — b AIAL A AT — R Tl E & % 40-45 km
DRI T r7uY v A MEDIHRZ L LT3,

7 7 AN DAY A A AT, 30 Ma BRI KL

11

e 8

TEEIAYEM 2 T B (Finzel et al. 2011). Z o b
WX % 72 L (Cook Inlet Z72 £), 51220
LN AR R EIED 7+ ) 2 & R > Tw 3
(Jadamec et al., 2013). Finzel et al. (2011) 1%, 75
A FESG VLA AR O ERET) 12 13 Yakutat =4 7 0
7L — DY HAH (14 K) PEERLEEHEL T
W3 ELTW3, Yakutat w4 7 7L —FiE, EX5
km DA FreE =Rl (siliciclastic) HEREE 2> &
2D, ARRATEST T 5 A DRI AA AR 1 B
7% % (Finzel et al. 2011). Yakutat <4 7w 7L — k
DIRAIARNE, T T A PRI IA A I D 8 Hh <> 3
JEi 75 E OEMZIE B & O KILTEB) D5 1k I B 2 5 H %
LU Tw3s (Finzel et al. 2011),

ViR H AR DRI AIA B D T 4 AZ Ve v PiE, H
AWFITH L 72O TIZH ), mHEAT—Y (4-0
Ma) O KIPEED A (L) L12X—B L T\w» 2,
RO AT =Y OKIUERIE, TAA)ZREPT S
B A+ 57 % (Kimura et al. 2005), Kiminami et
al. (2017) & (2021) 1%, PHEO T TEMAICTLAR
D74V VT L— B VT 2y P EROT R
A DRk & R L T\ % & L 7. Hasebe et al. (1993)
¥ X 0¥ Tagami et al. (1995) &, 7,344 k FT 4D
a6, X #F 10 Ma i PUJ5 45 23 AN 12 & A0 -
L5 (exhumation) U7z &EHEEL %2, F7, HOIEH
(2009) DEFHUISEOVY )T OWIZEE, Tk
D LA HERE U 7 i mbir HERE P 23 i 0] o {H DU (2 5 <
FMEE L2 2R L Tws, Ths 0HHFEIE, MHE
PR CHTAEARPUL 7)) 23t b L < I3 Z2 bl Ic iR
CFML7Z2Z EZRBLTED, KALAIAARIZK S L
BTV — DL E KL T2 RS 5.

BEDIKFELHAHS U < XERTHAH

WEDRAAATICE WTIE, KFERAIAR KAV
HABZHANT 5 Z EDEHL HEVS V., 20D,
CITCHMEEXT S &L, KERAAARE LT
FHT %,

WEDr—2ATiRbAEALZDIZ, JKREDT 7 I —
KL AIAATH %, Coney and Reynolds (1977) 13,
AV T ANZTH6 T VY FICamT 5 Akl - AR
D KB DBGHENREZ a v 84 L L, 120 Ma 25 55
Ma (221 TRIEHDERDHT (NEE) B E < %D,
55 Ma %5 40 Ma 1 KILEE) A3k L, 40 Ma 2>
5 20 Ma lZ i TlafliicE 25 2 E 2B S DT L Tz,
KILTHE) O BB EREE L, AKTERD 5 800 km 12T
3., ZLTC, A7 7DHEZ 150 km LA EZAHT



A Ak

KILBFEET 5 L EZT, KINOBHEZ R 7 7HRA L
N2 F 7. 29 LT, Coney and Reynolds (1977) I3,
KUTEE S DR ZE AL 2 ARG R 5 7 DAL E Z D
BICHES AT 7 Da =Ny 7 CHBL 72,
et al. (1981) (3, 77 I —/KVFLAAADFIKNE K E 7%
G (NAMEENZ LT, KPFE-7 7 70 ViEET
IR S NI E) DRAIARICE B L L, dekicET
%85 DRI AIAAITEE T 2 W I3 LRI i s, #i
KOMRLH 2720, I TIEZN6DHRE Y R b
7 v 7L T :Bird (1988), Dumitru et al. (1991),
Livaccari and Pe

rry (1993), Humphreys (1995), Murphy et al. (1999),
English et al. (2003), (2003),
Murphy et al. (2003), Saleeby (2003), Chapin et al.
(2004), English and Johnston (2004), Lee (2005),
Smith and Griffin ((2005), Bedle and van der Lee
(2006), (2006),
(2008), Wells and Hoisch (2008), Humphreys (2009),
Liu et al. (2010), Currie and Beaumont (2011), Jones
et al. (2011).

O'Driscoll et al. (2012) %, 20° S fBEEDEKPEE (X
—EF ) OEHANT) 12 Manihiki {85 & X% 7% 3
B350 Ma Bz LAaA T Z & 12 & - T 40 Ma BHIZ K
WARARDIEIR S 4, KR D NEEMHI~ DO T8 <= ik D
iz EEEL L LTWw S, ORI AIALDIEK
I21E, B DOAA A E L B IT continental root D fF#
TEIC X 25171 (suction force) o iRl 73 8 % 7x 35
ZHEHUEL TV, BKRDT7 7¥ 7 2V v T A
R A WEE LW L DRLRUL, T — F DWHALR L
EDICHINCEHIL T, 207oic, FEEERED
WAARIT L > TR Z 2HMEBIRIE, RHOEEE &b
RNz E L T k3 ¢h 5. Kay and Mpodozis
(2001, 2002) 5> Kay and Coira (2009) i%, Z @ #5
(diachroneity) 123D WTHEAKD 7 7 7 2V F v T
AHFRERR T A B DB E DL AA A ZEHITLL T B

Zhou and Li (2000) i, FHFENCIIAA T 2 KRG
B DOWE22 340 % Bat L, 180-80 Ma I K 1% B 2349
1,000 km HEED SfAANEE CHBIL 72 2 L 2P 50
L7, 2LC MEMEO TICARAL TV IR
FTER 7 7 DR DR S KD EAIcZ L &
#EE L7z, Li et al. (2007) & X OV Li and Li (2007) I3,
AP EIC BT 5 4o SHRIMP U-Pb 2L a v 4
& X OEAIWTET - HERE R e & D220 Al 2 4P L
250 Ma 2> 5 190 Ma I} T D A 7 7R DK T,
flat-slab DJER, A7 7DOFHE LT % E2H 2 - 72

Livaccari

Humphreys et al.

Valencia-Moreno et al. Liu et al.
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& L7, Lietal (2012) 1%, KEHS IR AE R 72
BAERT =2 IcHIE, 280-250 Ma 07 v 7 AL
BIAR, B DUMAAAIT K B 250-190 Ma 2B %
KIBIEE) D NEETT A~ D HE) & KRIEE) D1k, 190-
90 Ma DA F 7 Dua— Ny 7 Z2ELTWw3, Meng
et al. (2012) ZXRE DHT 72 RER T — & PHiEk{botIc
HDE, TOHIKDKFILAAARR R T 7 Doy E L
T, a—= ANy ZIZEKLTWS, Z DU D KM
BIAAPT =)Ly 712D TE, b & Chen et
al. (2008), Jiang et al. (2009), Zhang et al. (2009),
Zhu et al. (2009), He and Xu (2012), Dai et al. (2020),
Wang and Yan (2021), Wu et al. (2021) 2 EHE &L
Tw3,

Sagong et al. (2005) (&, HWEIDHZIY 2 7 flH o Hi
M EA I 20T (89 50 my) KEGHENZIR I &
22k, ZLTCZORRD—D L LTAT 7 DR A
ABDTREMEZRE L 7. FikiEH (2009) 1%, PHrd
HAD Y 2 7 -l s a o KIlraa i deasa
AR 2 WEt U, I 2 7 fd & i A i
DOWEDKIEERZIFEAEEET, TLREEPK
Peiigr o BblcgInic 2 Lo L, 2L
T, WD O BHAE AL O Tan Lu #ifE £ To1ER
FHOBEFERZ a4V LT, HiY 2 78/ 6k
Wl 2 7RIS SRS NN 2B L 72 2 &, 1568 Ma
225 115 Ma I KIRIGE DR IEIIH 2 2 & 2 H S )
2 U7z, PURE HARM AR S CfEsE & LAtk - RBE
B> & OHHEHNE KBGEB DR IR & 121X—-30T 5.,
FWzo (2009) 1k, oD EE2BEE AT, MM
HAD& Tan Lu Wi £ COHUIE TR 5415 o
RuEWHIAL AT 7 DML & Z ki < KL AIA
H, A7 70u—NNy 7 CHB L%, Kiminami and
Imaoka (2013) i, P HA&%> & Tan Lu Wil £ Tcok
S DI AR DI 225340 & 2 DM o v AR AR o st
e L, ¥ a8 3R 7 7oA LT
7 7D, WiIAELICEITE2 A7 7o =Ny 7
ZRELL, Z2LT, ZOKRE L TERDLAIAAR
& continental root D FEEIC & % W5 1 D ¥ % TR
L7z, ZoOAPFRAAHDIZEE, JLhEMBEO T &%
Zotnsd, HEROIPELILIE, JE& 200 km % 8
ZBHEHEIBEVY Y RA7 27 2L T07d, Z20%
AbhEHIRE D) VY A7 2 7 BEZE10 km ITE T
ALzt EZsnTws (FlZE, Xu, 2001;
2007). 2DV VA7 x7 DIz
L CRRBSTEEROMENDH Y, FEIOMEFOHEUE L
WET —=ic2>Tw 5, LRIl TiE, av

Menzies et al.,



Bt &k DIk I

LYY ABRLENTLRVLL DD, % OIFFREHHH
WAMALS LAl E#fE L T3, bR
WKL THL K DIERH D, BAD—BE2 ATV
v, RICEH AR ICEE L2 e 5 &, Ya 7RI
I continental root DFEEIC k> TA S ZWB| 13K
&, ZNDKRTPLAAADIEEICEE G LT 7 AlHgME:
N#EZ 605, Lin et al. (2020) 1%, AuhEHBLAGT D
VB HEE & KL - RS O P L a v U-Pb 0% M
AL, oM 143-129 Ma (2 [EEd> & BIRICH U
fllzYSPIILE, Z2LT, ZOEEEZA FF XA
7 7034 144 Ma I AR AA A D 6 0 — )Ly 7105
U@ & L7, Maand Xu (2021) 1%, dbrhEiBLo
KA DHIERAGAE R, Rt K2 G L, 185
~145 Ma \Z KSiGE 28 NEEST 1A (9) 12 1,000 km B
BB 722 &, 145-140 Ma ICHICBE L, [
EREBE DN MG S RIRICIR U 72 2 L 26T L 7z,
F 7o KIS DOHERL AR S S aud®E) L T2 L
7ol ExmL, —HOZ{LERTLIAL A7 7T ORMAE
a—)LNy 7O L7, Liu et al. (2021) 1%, 7
7 OHHY 2 7 A o B F R O KL AAR E T 7
S KPR AAR E 2 RS L7z, 2L T, W7 YT
TRBIAATER T TISE DIFHED H 5 KBEY VY 27 =
TTHoIIl, REBEAKIFAT T 2R Ttk
CLEERBRML TS, ZOHIBOKELAIAHRP T —
VN 71229 TClE, Kee et al. (2010), Zhang et al.
(2010), Kim et al. (20016), Park et al. (2018, 2019),
Sun et al. (2018), Ji et al. (2019), Cheong and Jo
(2020), Lee et al. (2021), Wu et al. (2021), Cheong
etal. (2023) 2 EHEKX LT3

KERIHAHE & TERAILHAHDRE

B U7 & 912, AKCFILAA A LRI AIA A &1
W DODPDRELENDH DL B, e o, T4
AZNE VY DORSE, FERIEBHDOW AR E), Wi
FORK BRI 2, MEEIME L5 2
D%, ZIE SIEAILAABRDIKARAABR DATER
B(H L IRFERED—D) LA DS TIE
T, TITIEB O ITKFLARBRDILEIZDOWT L
Ea2—792%,

L AIA R EARFTLAA R DIRIANZ, A 7 7 1ERHE
ZXWT 27 A=Y ORETOH S, TITHRIRT
TR, RS 400 km £ T H 3 X[ O HEA
fLTs. A7 7HEAAOLEEFIZBEIL T, IhE

% DEmHmNITHbNT WS, Ueda (1983) ® L
(1989) IC k R I N F VAGLAAA (FHET 5/

BT B8 X ORI AIA A DOHIE

13

b7 20| a8
KRBED TISH 7L — P BMEAETHLARAL) &=
7 AR A (IR Z e, BIRT274)EY
7L — F D PITEHWREET L — P SR AIA
&) D2ODHFMIPERTIESEDOSND Z LITLD,
7L — FMEATIARR, 7L — FAEAT
ARG E VO MDA ITEE -7, LaL, A
AH8T X — 5 DEEFRZFEINCIGIR L 720 < 2 D Bf%E
&, ZORBZESERFL TWZan,

HARZH DO UNHIE DI AAA ST A —=F1F, D

DX Tary L LI N3 (HlAi, Jarrard,
1986; England et al., 2004; Lallemand et al., 2005;
Syracuse and Abers, 2006; Wada and Wang, 2009;
Syracuse, 2010; Abers et al., 2017).
(2004) *° Syracuse and Abers (2006) iI2 X H a v 34
VENt, HRARL T L — P DERE R T 7 DOPEER
flEiZIFE A EMHBEZRE 2, 28, England et al.
(2004) D A 7 7RG IZTE S 80 > 5 400 km D-F-H{H,
Syracuse and Abers (2006) ® 2 5 7ERHA IZHEE 50
225 250 km O VETH %, WHRALHEHET L — D
AR 7 7RG LB L 20w 2 L iE, % < ot
XCHEMINTws (212, Lallemand et al., 2005;
Hayes et al., 2012).

FEBMEMEE S AA LY TIE K2 R E, Z77@
RANI O ERHLS oI TR (FlAIER
Isacks and Barazangi, 1977; Cross and Pilger, 1979;
Pilger, 1981; Ben-Avraham, 1989), Z#5 D% T
FIERMERE DL AIA A KITEB DFF IR 2 5 7k
AOEALICEFLG L Twb L LTws, —J, JEENE
HEOAIAA TV B u§##b6T,X77@ﬂ%#@
itk oTwuhvwr—2bH 25 BIAIR, o 22° S
fHEiz & % Iquique ¥#4E). L2 L, Espurt et al. (2008)
PHERT 2 X910, 2o T CIdiEE £ 72+
ELILAAAL TR D Y LitZy, 72, Mexican
flat-slab %4 27 — ¥, WEHA®D X 912, FEEMEmEE
DILAAARD L DIZ S b 657, KFED L < IHEAH
WARBBRDENET—AbDH 5.

(2005) & Heuret et al. (2007)
&, BUIPCRI DL HIAH ST X — 8 MBI 7 ) 1
TREBUHED K N7 X = HOMHBZBE L T2

Lallemand et al. (2005) (2 X #uiE, VL&A A5 D
AT TEREE, AT T TNVDORE ISP, AL T L —
F O, INHGHEE 2 & L 3B S, B L— o
BiEIC X > TIEMIC 7 5. Heuret et al. (2007) 7+
v 79D FiET L — b ouiE - $iRIE, R 7 7R
DEBELIMENTH L I L2 LTS (H15),

England et al.

Lallemand et al.



A Ak

40 20 0 20 40 20 0 20 40
” 40
c R=099 ot : R=-086
o = . ¢ LR 20
° = e e o
(1) EE r.y *e o 0
< € ] o Ce._ e
§§ ..® o e 20
= -40
>
o5 2
89 R=-0.81 R=0.50 N K
agtT . 15 |2
[=}
(2)g§ é 8 0sgee se .0 o _--% 4 0 Z
2% £ * % o o @ e o g
g E~ o* . 5 |2
6»9 . . -10 §
5 &
& E
- ——90
ts ). R=-089 R=063 o]
% :\Jf%'o $d4 ] . 'o; “[ 60
(3) © . b ¢ $ 70 .
o [ LI SN ‘ PP A B
@ L oy e
RIERETY * .
retreat advance l ¥

0
Overriding plate motion (mm/mn) Subducting plate motion (mm/mn)

15K, 7Fu FERBRICED CAIARS T A — 5 DRF
(Heuret et al., 2007). HE#EOBEEE (F11), k&7
L— b oZBEE F12), A7 7MEkA F13) vs. k
7L — L OBEE (Il a), Thaidis 7L — b Ol
(B b). R 7 7R DMERE L L, EARAHRZ AL (T
EIDICRHKAET 5. AF AN T BT L — b DY)
DHEIE, ESICHFE VKEAETIILEAE—ETHD,
A7 7OEFADWNEPERTH S, A¥ AL 1T (Lfk
7L — FHEIR) DuEIE, WRSITX o TRESEL,
R O MITERTEE MR
Z3UZX LT, Hu et al. (2016) 1%, wED 7L — MME
It (fl21F, Miiller et al., 2008; Seton et al., 2012)
IZBWT, FEMICE T 2BAREDOPEEL/NS D
& 2RI AIA B DRI & 5T, E#ETL—
F OEGEIZEECIEZR\VE LT3, Artemieva et al.
(2016) &, KEE—KEE, KBE-iEFES X NHEE-HED 3
& A TDINEIED 2 ZF 3B L T4 BRI 7 7
78 =037V — MBI RIZ TG L 72, 2 LT,
KEE BRI 2 7 7RG I 7L — MAEREMBI L &
WS, HEE-ERICIE 7L — FERIRELS R B LR
7 7ERADNI BB EL TS,
MR O X ) R D VLA IA A DK
PR AR B DI & > Thikd THIETH 5 2 L 1%
COMEFITL > TEMI LT3, 7 n VLR
FHRETLVOMESD ZhELFFL Tw5 (van Hunen
et al., 2002a, b; Espurt et al. 2008; Rosenbaum and
Mo, 2010). Gerya et al. (2009) ® 2D &€ 7L X
x, 27 7 OEAe KITEB DOfE IR, Ak
JEBMENFEPHEE DT A XD ICKRE LB H B,
RGO RE D 4 2 (200 km x 18 km) DO¥#EES
MFE DWAAHLTIEA T 7DEMAITEE D3, L
7L — O EAROHEGERE, MHEOREHINORIRHNE 2
% & LTw3, Tassara et al. (2006) (%, V) #5407 —
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FEEICEH L2 3D FEETIVOMEL S, KFELA
APV R DI A AP E YL BB 23 Tw b
723, L7V — L OENES L~ > B L DhKA &b %
ELTw3,

PLED X912, KRPFLABIAADIEKIC & > Ttk
ML DM AAA L LBET L — P OFIENEETH %
EEZ6NS, INSICMAT, REINOREREED %
COM%HEIC L > TERINTW S, Stevenson and
Turner (1977) % van Hunen et al. (2004), Manea
and Gurnis (2007), Pérez-Gussinyé et al. (2008) (&,
Wi DA A 7 7 DIRAGICBEIG L Tw 5 2 & 21
5L Cw3, ODriscoll et al. (2009) 1, AHIREEEE%
H L THRAAANIZ BT B continental root D% £
FUAL L, root DFEN Y ML 2wy YD a—F—
7u—%GRL RGN ZARIEE 2 LE2Ho T L
7. BDEFIL TR0t R Y ML 2y P DI
400 km M -0 FEHECH 5 LRG| I 2EIEA T 5 &
LTw3, $&b bl fEic root DFEE L 7 K
Mo D I AR T 7L — R TG 112358 fFH L C
K (Ef) EARAAZRI LTV icks, Mk
TS 5 600 km 1Z ERENL 7 AZEICE S 200 km %
i 2 % root BELET % (ODriscoll et al., 2012). =
VIRV 2y COREIHC, BMERRE R, A
ABDBHELS B E, Wl NF LD Hs L3N TW
% (Stevenson and Turner, 1977; Pérez-Gussinyé et
al., 2008; Manea and Gurnis, 2007; O'Driscoll et al.,
2009). O'Driscoll et al. (2009) DWFEDH b AT (K
1) YLARIABDIGRI W G 1) DB G % 65 5 it5i#E
1% \> (Jones et al., 2011; Roda et al. 2011; Manea
and Manea, 2011; Manea et al., 2012; Taramon et
al., 2015; Schepers et al., 2017; Schellart, 2020;
Schellart and Strak, 2021) 23, Z D¥EZ2REN
LT3 FES H B (Hu et al., 2016; Huangfu et al.,
2016).

CNETHBRILIHT AR () TEAIAHB DIV
BN S K& L 725 E% >, Manea and Gurnis (2007)
&, FHEETVICHEDNT, 2T 7 Lo EkiEY =
AT ERARRT Z 8, K (KAH) LA AR
BRI NS 2 LaRL7, Y =y 2iF, A9
TEERTL - DAY TV VT REFDLDT, K
VAT TR T RXVb D O KRBT EARBREE & R
X 7%\, Mexican flat-slab -Tl%, Pampean flat-slab
% Peruvian flat-slab & (X872 ), JEEMEWEO AL
AOFRD SNT, KVPERAT 7R 7 Ay D LI
Tl 9 G0N ® 5 17s v, Manea and Gurnis
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(2007) 1, 25 7D LD bAIMERER 25T
DEMALEILEL 2D T, KERAT 7TOMRICE 5T
B2y PV 2y PEHIZE L TWw%, Manea
and Gurnis (2007) %> Skinner and Clayton (2011) I,
AT 76 DPAKIZE T v FLHINNAK L TR DMK
ML, Mexican flat-slab 23Z & 17z L HEE L 72, Kim
et al. (2012) i%, S DBLHIA> 5 Mexican flat-slab &
TRV OERMED 2 v PLVICEREOE (B 7-
8 km) BHET LI LML, TNWAT 7 ZEMAIL
IR EZ LrL, VL7 P OMERN
BKTFT2 WG HETT 25 (2, Stevenson and
Turner, 1977; Pérez-Gussinyé et al., 2008; Manea
and Manea, 2011; Schellart and Strak, 2021) ®C,
2V VY 2y Y OERRELIZAKTER T 7 DIEERIC & -
TIFADHERE % B,

Roda et al. (2011) i%, FHHEETFALICHEDITE, F0 K
PEV VA7 =27 LHOIET L — P OMABDENR T
TEREMICTEERZRLE, EETL—FDEL, &
TewEw VY PV 2y CORMERRRL, WEIBKE
(%3 EEZLNDDT, THUIKEI ORISR T
HA77ORALEEZEZ SN S,

Schellart (2020) &, FEEEMEHRE LA DL AAA T
W RIZH DD 6 TACHLAABLDIE TR — A
B Z13, VEREE) Bdb-o7 b, IFEEEEDER D
WAIABD L DIZ S D H D & TR AAARDZ -
Twa BlziE, x¥>a) ZEIFEHL, KFERAA
Az Y % B 7z B 20A A4t D 3 IG5 TR S
FHRET AL OME L7, 20658, ROILAIAR
G IPAT 2 5 DI DY D 53 >6,000 km, i © A
7 7 DB AIA AT E 2 552204, Schellart et al.,
2007 #ZH) 2B, B (>80-100 my) (2>
TRAIABDNEC &, TAIA A D R TR A
AW I N EFRL E1I6M, H1XK)., 5
I ZOFHRE TV, WRAGIEETA 7 7RV S
(% &, A7 7RO EEMN 2 F 2R ) (deviatoric
tensional stress) 23K (T4b 5, WIIHHIK) L,
AP AABZTER LT b L 2RT,

Schellart and Strak (2021) i, # & 200 km ¥ T
DA77 DEICEDE, BIOWAIA A4 2 K AL
HiA# (low angle subduction), ZKF¥LAA A (flat
W H VL A A A (normal angle
subduction), FEAAIAA (steep angle subduction)
WX L7 GE4A XD, BB L 72 & 91, KA AIAAI,
RE 200 km £ TOR 7 7 FHHEBAH 20° LT T, 2
DD Y aRL, KVFLAARE, KFRAT TR TR

slab subduction),
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B16 . A BIINAAATICE T 5 2 7 70l G I
fTRINDRAZ 7DREE) ERHAH DRI X XA
7 7DIIR & DR (Schellart, 2020). HH, @ AR AA
By FARAGBE DKV ILAIAR, B A v IRV AIA A,
B 1 A THIW T\ 2 AA R O ALE,
Y FOMERAN 10O LAINT, 3200k ryYELD, X5
2, AHEETADS, RD3ODF A TDKFRAAH
W5 ExEHL T3 L FIAROAKFLAIAL, E
AR DAL AR, B X ORIRIN G AR AR, B
X 660 km OAERGAFTA T 7 DOP Y It B DD 3 &,
E#~ v o R 7 ZTHEBABERIICZT 5, =
7L — POBENRRECS L IEWARAL 7L — b3
JEus LRI AR AAARDHEZ 5, T — D
flm & AL E 2 L, 2 vV PV 2y DAL S
DKL, WEITDEG 722 DT, KFILARIABRD KD
% (ZHUCBIT 2 EE41Z, Schellart and Strak i X ®
Fig. 156 #2). E# 7L — & ORI O R O
izt 50T, LB L — DM, KRR
A DOMRBEIRHNCIE C HET 25, kb EESL—F
TP AIA A DGR L 6 my FRETH D, &d
B R 7L — P CIE Z OfERERR X 75 my 22 5.
Schellart and Strak (2021) IT Xk 25 € 7L DFEHIL,
AP AIA A DBl « MkfeliE « #H5ICB L TRmRICE
A, BHIRIR S,
MARATGHFET L — bz r7uy v 4 MU, KEL
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AL A IA A EARFG LA IA 2 D LK Y B R DS A ©
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%> 5, Pérez-Gussinyé et al. (2008) %> Schellart and
Strak (2021) BFET 2 k9, MFZTTTHEI D
PHEYIEEZoND, T, KELARARIZEWTDH
Mexican flat-slab &, Pampean flat-slab %> Peruvian
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7 7R R NS T2, SHEEFALRT RS
FERAIR LTV 553, Pérez-Gussinyé et al. (2008) 23
BT 2 X9, B L — b ol 1) ¢ flat-slab %
BT 2 DR £ F 2 6415, Pérez-Gussinyé et
al. (2008) (%, W5l hnmfb SN EHK & LT, hAHid
HHEDIEKR, =V VT =y POMEDOEKR, v b
WYz DL e B E 22T %, Continental
root D FAE DI 51 )1 %2 K S % (ODriscoll et al.,
2009) LWwoEHEETFTLVOMBEE, v LY 2y
POIRE (& IR D) MGIICHEL Twb L
WHTEEAHH, HETL—FPRELSTEY (Thb,
Bitz\vn) Loy by =y DI D, R R L,
WBIHWRKREL B BDEAHH, ZDEIHIL, WEIHDK
EI BT 2UERFERD 2 LEZ S50, TR
WARBDRAZFFET S ERHLLTWE EEZ
55,

* Y PAVDRNDR T THEMAICEEZEZ TV
EWVwo R L D63 % % (Doglioni et al., 2009;
O'Driscoll et al., 2009; Jadamec and Billen, 2012;
Crameri and Tackley, 2014; Taramon et al., 2015;
Huangfu et al., 2016; Ficini et al., 2017), K &AA
Ab L IHMEAEAIAAR E Z IR LA T 7Da—
WXy 20, AT 7 OEEYIW (#]21X, Rosenbaum
et al., 2008; Dilek and Altunakaynak, 2009) Rl
delamination (#1412, Wells and Hoisch, 2008; Kay
and Coira, 2009; Ramos and Folguera, 2009), 7%
A+ DI (B 212, Beate et al., 2001; Bourdon
et al., 2003) 7 &L bHEEIChPD>TED, KI--
A AA A BIE L 7 EBIR DL D IFRE W, A
MCL B a— LR E BISE, % < oBEERSC &
BIHHERO—ITH D, 2102 TRTHEFHET 2 2 L1,
FHONRZEA T2,

B AREONNEBAELOAERZ B IC k> TR
gt SN, L TEHBPL BT3B,
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Flat (low-angle) subduction is an enigmatic style of subduction where the slab attains a
horizontal (low-angle) orientation for up to several hundred kilometers below the base of the
overriding plate. Flat or low-angle subduction occurs in 10% of the subduction zones present-
day. I herein review geological features and manifestations, and causes of present-day flat-slab
and low-angle subductions, as well as ancient examples. Flat-slab subduction has equated with
low-angle subduction in general, although, it is more appropriate to distinguish between the
two subduction styles, because there are some different features in the both. Typical flat-slab
subduction is well established beneath South America, in central Chile (Pampean flat-slab) and
Peru (Peruvian flat-slab), and beneath Mexico (Mexican flat-slab). Pampean flat-slab and Peruvian
flat-slab are associated with overthickened oceanic crust. Low angle subduction is found beneath
Cascadia, south Alaska, and SW Japan. A number of possible hypotheses have been proposed
to explain the formation of flat-slab (low-angle) subduction, although, the origin remains
controversial. These hypotheses include: 1) subduction of anomalously buoyant oceanic crust
such as aseismic ridges and oceanic plateaus, 2) rapid trenchward motion of the overriding plate,
3) increased suction force (a large negative pressure above the slab interface which is enhanced
by the existence of continental root), 4) preferentially occurs at wide and prolonged subduction
zones. Two or more of these would be responsible for the formation of flat-slab (low-angle)
subduction. A change in subduction style from flat (shallow) to steep (normal) would depend
largely on the basalt-to-eclogite transition of the subducting slab with overthickened oceanic

crust, although, the relationship between eclogitization and flat-slab subduction is still unclear.
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