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ERAESZ [ 5 0 AT DU I & L M AT A2
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KBl 5 KPR U A I AR 2
AR S ARSI AT AR Gley) DERIMIE?
Ry 3 o PR A o o e ) A2 4 AR B I 1) RO AR A

PRI D BT K«

e e~ AN ] 7 S U ) A RS 2 5 DA S g e e 3o s i)

A — B b, s BN ER b 2 1) T Bt kg i il 25 . iR &R

giy HIERIRES . RPERURR A A Rl .

Jin i A Iy b 5 5) ) SR AU AR AN 7] 5 LA SR IK AL 3 2 Ao 41

U S ER AR B 2R 1 H e AR R I 2 T

ERE SR 25 (AR Ly A G5 b SEHRE Ry 3 M 52 R R AR 3~ S AR AR )

MESD, ZAREARL (B EARRIH BT

ZRELHEDS) R L TR K B ) i A, B

1) X R /81 A A Pl 5 Rl AN R AT 1 ia sl R A (0 5 kB

2) RG] SR (8 fez) LA HER P-T-t BLid

3) AR . TR R IR

4 E S EYARIIIT. e T AL I b ORI A 32 1 il 0 45 4 3 K
TR R T/ YIS TR) UL R H R A
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2. EXBRE#2 INRENEABMREETK
2. 1 ZR1R:

Foy it 5 27 o T L A H bR 2 — U L — A FH T Sk ] 4 kAR
TEIIRE S PEHESE o PR TR SR T i 2 G, XA AR TR kg T Al
FEBRMAARD B HCACAEAN RIS 1) RUBE (R)35E53E , 340 BT Ay e m] LA o Je 25 ade A2 i 1
Fepii BAT T4 2, JErP A HR AR | K LB HbSRARIT DL K B AR BEUR IR TE G
BATHG IRkl AE . XA 2 (REA A A2 B R 2
AT 30 1o A T o R4 o ] A4 b R TR 1) B 55 A 2 AL, AR TR ) & T T —— AN IR & tH
GAGRIIZ ) P EBURE LR« 2 UK T R 5 A IR 2 ] 58, 2 #b 78 K
(102 2% 3 A0 b 5 W J2 R BB ) 38 Bl —— 3 B T AR T A AR 2

G A RIWTIT, FATRAR B 5 A0 AN [] ] 22 TR AR T AR T A IR AT 4
TEHTERBY B o 70 S5 PRI 52 W A IR AR 2 AR B R 22, Bt TR AR P ot (™
WA R RLEE . AR S SR FAMERER QR . N KN AR R,
2-1 RS G5 i AR AL, b ™) QORI Sl 22 JEHL
TR T XA B RS Ce.g., Warren and Hirth, 2006) . X #6553 a] LUy 1 T
NIRRT e B AR R, ST Il S it — P R S E A (AR TR .
T2 P TR S 2 P A T A8 1 ey S 8 RN FH T2 A P I B T i e Bk e, PRA 5
Pl IR T AR TR A A ST AR L R N A PR 3R — IR AT AR AT
MR, IR AN ARTE I R R A AR o K3 I 5T TR 1 AT S
BRARIX AN s M, AT S VR A 5 5 i s S A4 3 i e

U AF R BT 9T ok SR A T A%, 000 S RIAE T I AR AR AN A e ok S v 5
ReJ) LRt by —E g R ok % B AL ST IBA Ce.g., Talbot, 1999) [
S LUB IR AT SES IR IL . iRl 15 4F, U2 A Tia AmA
AR L HNUE 7 R ok, 0 65 b 5 e Sl R T W T B DB

(K 2-2). JIARAE RSO PR SR R S o R A i)k it o IXUBTEEE, 455
SRR 1) S 56 E 5 B AU A AR S R R A se Ty, AR 1AbTE TR
AR R R TN [5] A i R P 35532 B0 1) 43 7K 0
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Deformation mechanisms for olivine in dry,
melt-free peridotite at 700°C-1100°C

Temperature {(°C)

K 2-1 PRSI LR WA (AR 2D A TEHLEE

FEIXHL, FAS A DUABTTEB], BT T35 R H AR R 3. B4
K, RERATE S MR IR S T A AN B SRS R AT B R A
HBATTTIIRAMAE T T B0 RRAS N ) -AR R ARk . HAE e, JAICa A
T REE AR SRR AR A I TRl A BB, SEBL BRI AS T
RIS rh [ A BRI AT D AT s AR ) (DL 2.2),  IXFERIE R AT B T
FATE AR I 2 . ARTBAT A I IO SR Sh S T T C KL R o 1 e 7 Ak
DT EIEAET B 3RA T AR AL A0 Bl AR S e M A8 3 (R P, AR A e
JATBAC AL B T7 0 (L 2.3) 0 2.4 A ERIRES 7 N AR BOR AR AR AT
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RBEH bR, IR EAN CAEAIE- 2 AN BAE 7 A T3k, fa— A
T (2.5) SR T IRE e A B AN TR B R I (10 T i) R (X B, AT B
SEGF A PR BRI S 3 e b A RIS RS o AEITAT (RSB n] LU
Hi, Xk BAAdse . HIBRY OGN St A . AR TE S M B AN A5 2
JUEE M HE5RETT, X NWFSUR B RV A B AR 2 AR A R 10 17 R (R I
CILEF 6 9.

2.2 BBAES: AABNBNZR SR

FER I TG FA rh R AR AR T A 1 22 MR R KRR AL, G 58 & g i
o N IR AR TR G IR B A R RS . MR A ST . AR <R
AT J L S A AR 27 B R R ORI T 0 AR T SR  BUE BT S A7 i 5415 B4
A (REED.

i IR A BB (R AR 2 0 AR T T AR RIS [ sy R RO, B 22 () b R 2 2 e I £
SRR AL A Y, E AR 3 5 A F IR R o I P e R 4 2 )
JIknith ARTERUR A IS s Rk, DL A Hh = R 4 e [ 1 9K 2 D] 3%
S o URIARAE G | e b M -4 ROBE R s R [l Bk 1 o0 BTN, BT ARk i
TORHURE X T H S A g B 2= A AT BT AR B2 Ce.g., Freed et al.,
2012) . £ SERE RIS TR) RUBE B, A ysfas AN e B2 s RN DU 7 1 18 =
HIAEAE, EATTRARE R A BRI P e, 33 AR A (R =2 DL A AR Kk e
I RIS RE B o RS AE— IR BIARD ROBE Y, BRI AR L 52 2 1 3 E
F OIS PR BE A AR HOE B A B R Sl 5 ey B BUR . IR s T — 4 A
Pty ARSI &R, REEARRRSARTE A AL A0 B A P AR IRCR (&
2-3; Thatcher and Pollitz, 2008).

D semc SR s

Lithaspheric Glacio-isostatic Postseismic Aseismic Episedic Tremor
Isostasy Rebound Relaxation Slow Slip and Slow Slip

0

Dynamic

Earthquakes Friction

1 1wt 1w o1t owt ow 1w 1w ow' o ow? w1t 1wt 1wt 1w’ 1wt 1w?
| | | | | ] | | | | | | | | ] | |
1 I I 1 T I T T T T I T T T I T I

Duration (Years)

2-3 LRI IEAN AT LI R

FEX—AFRRAARTE I F b, K L 1R A O I I EAE R 7 1 5E 22 37 1
i B A S AR TEAT 9. 1999 4 INAI4E JE V. Hector Mine 3525 IELE 7 (1)
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GPS MM A I, 7% J5 A PR A7 FE AR M 5 e A HuE i 3/ %2 UL Ce.g., Freed et al.,
20100; TS ISEZ M SUM 2Rty LAAR, N REFE AT Hh 2 A 358 21 by Bk R 5 1
AT FIVE BT D) rhac s 10 BEH = AR (R A v B R I T Ik I A T TR , 481 L
WIS £ S AT (A1 20-40 km), I T R EREE S AR AR (RS
#+: White, 2012; Regan et al., 2014; [&] 2-4). X837 A B AL AL 18k M i 2 i 1
“ifs 7 HhERCH AT IR AR AE T R RS . OCERM AR R R ) AL A
2R TR ) 3 B S5 R0 2% A A Mk I 2 27 O B AR S A 202 JRATTIE R XS 3K 2647 4 1F
1T ? FAVERELE S A ] S b U I e 3ok 2 4R E 2

Frictional melt

Ductile
seudotachylite
Generation 4 (pGeneratior{1 ) shearzc.Jr?e
(mylenitic

gneiss)

Generation 2
1cm Generation 3

r'ictﬁ)naim.eI-tJ NeET s
(pseudotachylite) =54 Ga

Bl 2-4  BITEBTUIAH (M EE B Rl sk T BB RR I R A

HAbSF IR TR Y], PRI I AL N 5 a0 AR S R AR MO ok BT
AR TGS BUEAAUAE AL S A VRS 1S (RS . RTE SRt 1
sk s T s AT R, LR A RO SO B LRI R A LS . SR
H T REATH TR RIRALTE I S M, A TiE A58 0 M T A il s, PR B 22 Al
S R A T A B N ) RURE AR S O ME— B 5k Bl X g 25
SRR SR AR TEMIONE S 1) R LA R, RSE TSR S B AN A B
(Druiventak et al., 2012). X—HCEIRIL, MW I W RN Fan KR
AT A RS AL B I AR TR S AR 38 CAnvE L P TR 2R 1) )y 24 T 45 i R
2-5), AILUBECT AT [ R AR TN 72 Jo I A2 55— R B Bk I e . ) A2 T o BB A
W RERE I RN A 1t TR, BN, Walx 24 poad i b o
S5 N FARE BE AR A UL, 30T OB T I TR 24T Ce. g., Gardner et al.,
2017),
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2-5 MM AR T S 1Y) EBSD IR /s v A5 dt A A B AE 1000° C A S A7
JE T I TR 45 S ORE
RLETFOIPE RN 7, ARG Loy B K5 VA IEAE OB S oK . TR X
TG (S IR BRI AR EREBE LU BATAE AR g RS /s R -
R RE T OB T, AR M S B I AE ) A DA TRIBE I AR RS AR IR AR 22 7 T i
ko
2. 3 PIMEMISERI N AR AR N & : A A Bl E BB KIS E

I P A e et T 5 T 52 I R N AR O R TN O, A AR AR T A
AR ZE DGR BT /BT LRI SIZ6 I 70, 36580 T BT 52 AR AR TR
SERAGIIEE ST, WAL BATAT LU I AR 24112 A Bl 1 AR A AT

a3t J G — AN o A 8 IS4, A B R I AR T T . R
il SRAGIX LN AR H i o I 5 P2 B RIS IR DGR, MR NI e 5
b AR R AR S 1 OB o A A B 114 B AR T 3 A B T DURR A b sk 2 4
PaRAT, AR AT W 1) B 7 AR T 456 T ST 55 58 41 R AR I S i W
W AErp EL A L - L0 B (0 — MU S5 . Sassier et al. (2009)K FH ik
JERSFEREN AR, JRARIE AR A RS IASF BT AR, T 7E— i Sk 1 3RAT T BE
B AL M FE B T N AR R (] 2-6 /2 1); 4R Boutonnet et al. (2013) 1) ] 5 45
WA BEERRIE (D) KT ENS (o), FIAAES Ti SEEH TR
JECT), MIRAF T — A AP AR 3R, 1 H I IRAF I W AR 3% & Sassier et al. (2009)
Ry g R — 50 (K] 2-6 22 1) B T71: 0 H T8y D) HAb AL (& 2-6 41),
A DB I I8 AR 8 2 A R 2 ] (R84, DA RO D (R R SR T R i A0 A2 T (A
ST o SXFEIIRIETTN S T B /MU SRS PR B i P TR S
WAL HAN GG, WAL Y 2R SRR I AR T A I B 25 AR AN I F 2
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Measure strain rate (&) from dike deformation & U-Pb geochronology

im Moderately D 5
P 'lar‘l. Weakiydc_IEformed
ike A

' " Apply method

] f i 1y across shear zone
0 M L‘ to evaluate how
i L o f: strain rate varied
‘.0 -‘y' I‘h O U-Pb dating in time and space
“’* ( i 19 'x;d sample N I
. “'“n i \ 23 :{L‘l“ ) ] Localized strain
i dike
A Dif‘fus-e strain \

Determine flow law from quartz grain size (D) and thermometry (T) 1011
5 g 3 g é |
Ba 2 - & ¥ r\fflﬂ\s . Stress 10-4 48
‘ - . ——

grain size-“_"*“-g =B D? -
D Shear zone 10 km wide

o * Srmr'nrare\ Flow law
ay Jhaeia  &=A o®exp(-Q/RT)

Kl 2-6  BEPAMIUE. RGN AR BT DR T AR T S i U A LB
2 AR A 7 ORI Y A8 A 1 I 23 A AL

T DT 2 (R 02 72 v i R AR I AR e 1) OB B A S A AL
TR RS E#EA H S AR P& a2k, X e S8 RN NAR
(RN AR ) [0 (partitioning) . 3K 1E A2 BLAR AT I DG % 2 MR
TABALTE, AR EIREUE B2 DU B SR R 22— g pox — n) i, F5 25 2 1t
T T AN — X N 7 AR AR THOR (AR . G2 5 S E LS54
A, AFBATREE 2N KRBT AR % K R T LKA s g% A8 & . i,
AT 5 3t e — e B D) e ) BB D) 4 T DA 2 A R G IR s S AR, B A
FHIRE L QT e T VR N 456 RUT BT D)1 N 18 3)) 2% 3 i BT 95 Rt A 2
%f LU 2B AT OB KR T i

ARG £ 0 BRI Y. FH A 1E A AT e A LT 1A RO S A7 11 vl 8, 491
Wi RS BT (EBSD) HiAR U4 WA /b ok 7%, B AN A i
FH ) ARARE T A (CPOD & AR AR PR T 147 2, i ELAEAAF 70N B W] LABR 22
RIS IR S 2 0T, e T OR35S 4 T I 5 T 15 R
HoAd N & (“workhorse”, 4n L4841, SEM/EBSD/CL %%, LA-ICP-MS
S TEREN ) FARH FH s IR Crh AT CRvREE M d) . TR i
W GRIMEEMT) A X-GHEvh SEMTHRARD PR, FATT it Ae 5 4 1
TR A BRI RS2 N IS AT (1 B — A 2 el e 5 O 1 2 VR I AR 2 ) L
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4 F T, WMAREUIN )7 XEB

IREBHLTEZ P DL AR S F ST I “ OB ” B A, o PR i X B ds AT T
88 5 R b 2 TR AN [ T R I () A B 2 e . FRAT 1 S 52 AR i 5 %
JEAHEAE 7 kR, DAKERATIAE SR Sl Tl RS 1id5 5 4 /6 ) 1 2
Tt IEFEEA LRI IRX —FEE X B AR R .

A R el A OB TR R Bt 5, BEREAE ABAT T R A Trhsth e, b
iy 52 R A R (R AN [RD L, A DB AR T o R AR T A a4 BK ) 45 KRt 5K
ﬁéEE.E(J%Jﬁ'—?#“E@ﬁC?ﬁ% TR T PR AL . B X e R 2 1) B A GX

AR5 A A AR 7 ) o el AR LA AR 2 i S 8 T A ] 3o ] 352 1 A2 T
HAEIN S8 ? Tk, Sk BN S A B R, 1K LE it
JEE 2 W0 HiL 5 PN RS0 AT g 2 b 2 S ) S M A 1. ) RN AR 48 37, DA T 552 Wi A2
1 AN AL RURSE R s A 20 B 4 it e N S 17 A AR A 757 58 SN o AR T LA LAAT:
R A TR 8Ty, 0 b 58 i B AN AR T () I 25 93 it = AR IRz 5 W s 51
K] 2-7 Jieor 1 e R ) AN AT AR AR 5 A0 S ST N T BB A L B T A
TACH UGS FE 4 B B AE R X (Flowers et al., 2006; Miranda and Klepeis, 2016).
H ATRIETEIR AN O AR SR AT B T4, DASRIBUZR S 3 58 5 VAR 7 AH DT
W RN RFEAE . M\ERRIAAAE ST LR PR SR ) 5 715 B .

Melting products
(white leucosomes)
collect in low-pressure

Nanogranite inclusion in
garnet within eclogite sites in gneiss

B2-7 MLy RS B e ks, BRI it 7 5 A1 A2 73 i

Mt 28 5 A i G 4 L 0 M e Mg, S AT BB T R A T A TR
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T SR AR A A5 S RS TEALRI IR e sk . I, R e il skl 4
7N TR USRI v BRSSP (Hacker et al., 2015), 5®if T WFIEAN AR ALY
— WX T AR T PR AR 2 5 IR M o (H, BRATTET AN AR T AR T AH
HAEH, KZk A TR BRI W46 Rt RPN, W R ERE i
BT R R A (AT AR PR T, X SRR S i TR AT o ) — AW AR R 1) )
B, ST, RS R A R M A AH OC 1) SLER AT TR LBk ko BLAT b
THBAN Bt o X — I EKIAAELE, A2 T SIS T A T ad ik [ RUBE
RN, A K2 B T S A %5 K I B N AT

N TR L ) B, ARG BT SR AT AOHT BOR R R BE S iR e vt JF
XA 2 R B TR) PRV R AT S DA e S ) L o BT TEIAE P RAAET 32 (R R AR
S AR T A DN PR A S R KRS VR R s — RGBT IR 7 VR IR AR 35 B FRA TR S 5
Hh Il 5 I 1]/ AR S e ) LA, AT B s AT TR AR B AR T T R (1 AL e
) B FRATT AT DO AR SR FERE R (JR 111k barochronometry),  FF5 v 5%
W T HE T SRR ) s g -t B - TR AR T (P-T-t-dD 642 (ML 2.3, 2.5), Hja3
O 2B A A T 25 A R IS T SR, IR & AR SR T 1 A7
SEA OO SRS, E TP TOUE R R I AT, IR R IR 5 AR
JIAR AR, B A TRAT DO IR 52 AR 27 R

2. 5 HE R MR BIIRER IR 2 A B

FE I AR GEUR T BT AR 5 B A (M B T B MBOR B3 1L e ik — 2 RO E
I, AR RE . A W ALRS WG ST IR g, IEAET B3
TR IX LR R 8] 1) B AR A RAIRR » 10 1E X LB A BE R W 4 B A
[RIR 5 J2 R IR K 45 £ o

AT A R AN [R] J2% 1) 1 3 [ R M 5 S ek B LP- P i R 4t
TRty S 3y o A% SRR 2 47 55 o R IX SEHERL 1K) 28 K B I 1] (1) A2 £k
iy S5 TN e RS (AT A A R AR . AR RAEER), R ok
A BUEOAR, MG Q22T 7oKk AR S . k) BT S
FUEEANFIIEEE A RE T 5 (RN B A BT T RENE X 384T T AN FIR L ) B
Mz R IR R AR BT P HEAT 5 BT 9T o K22 BORUL O T AN B S 6 43 K I I AR
~I IFAE A PR R A 2 BB R T B RO A A B R AR i) e B
L ISP ) RO TR s T, ARSREU) T XS HE A B i 5T
AT B TR BRA IS F 3 R GRS R BERR IR A
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X8 DIk R A s e (UL 2. 2) IIRIFIUER I, A P AN R B2 (1 i AR
2 B G ) B BRI T AR A R o TEIXFEEREE T, ARAR R s 7e Az 3 =
A TR A I8 1 R E R T AR 1) AR AR R Y g TR R 8, 25 S B0 B I 1) Y
ARO3 AR o Wl 2-8 S IE AL 52 A NS4 e Rl P 5 50 T S A3) 50 TR 8 e 5 1) ff
PERGHIREN GG CRD HsgpIvEnsh, M SEURA A G ke
SEMME. B 2-8 LB TFEHUERIZ R (Rey etal., 2017), B RE/R TG
Gy R 2 R 81 7 2 e B2 4% T Re T IR b A F b 3 B 1) ) SE R SRR, (H
X Ja A PR ARSI o A B S I P AL I — /MR A A A RS S R AR R R P
H 7% # R B AR s524] (Kruckenberg et al., 2008) . BF AMJF 57 ABUE R0 ) 45 2
K AERI I A P AN [ 358 PS8 3 52 D) (10 3 [ B4y TR R FE AR L 5K T D

AT T RIX BB AEER, AT RIAE) - T 4 1F B R AEA R k2
SR (AR BRI 22 E AT 3 o AE— AN KIS RN, W e e
HABEWNREER, P AERSETY) FARFIS A, 2 OR ) [ R bR . Hhgk
KA 7K B A= P (] PRI AH F A FH o TRV RO o Ml T PR B R S AT L2 A7
15, AHENIIE RGR . IR ) R AT w8 A, I TR IRA e e rh 4R
GFIC RN AR g AR | AR KRG BE T s o IR BIX — H K, AR
FURAS a3 TRIER T Cnll 2-7) WRIFIRN A . AR TS R A (vt 2
BB R A D SR ER A BN D, 177 B A0S 6 35 B 4 IR 34 ke Y
TR 5 KA A AN R J2 ] 1R 98 =TT

CROSS SECTION THROUGH A CRUSTAL MODEL DERIVED FROM FIELD DATA
THREE-DIMENSIONAL NUMERICAL EXPERIMENT

Transtensional

Partially melten Basini

gneiss dome

Upper crust

Middle and
lower crust

60 km

Lithospheric
mantle

----- Trajectory of flowing rock
Finite strain ellipse (strain intensity)

Kl 2-8 THENUBLI AR IE (ZEBD RS SEE] CAED, a2 it EH e
IR AT S0 S LTI 1 7 B PRI
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2. 6 RBER}E ) A HES) 3 R B AT SR 4

KBRS 1) 7L

o ACRRER AR R AT RE R YA RAA: R R RN
IR AR Y A= BN )

© FEZ KRN ] R E, A AR S22 B 1 2

o AT AREI DB S50 A RE S ORRE S SR 7t P JFORT o3 A 0 AS A RTIBE IR 2 41
eI EATR

o VBRI W5 B 1Y) R I AN S5 R REAE 2 KRR AR B AR FOU 2 1 )
PRI R ?

o G EERGBIE AN E b resirh Wia sh i B S AR AT A

RS R RTIR A1

o fRBEBUL A A B N B RIRAL I ML S5 S5 AU Y RS KT ) 4 ]
L RER (RS E IS

o WERBINATE SR, IR BRI Bl B AR Bl S 1 R 4 L

o R RO AN I 2 AITIE, RPN PR IR AR P o

o PR E EEORIIN T, 0k AR AR k4T 2 AL

WA THEHL 3D/4D BR, M-SRV IE R Ge b AN — P )
Py AL
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3. EAMkAR#3 NIRRT E ABEIBRETETITA
3.1 Z5ih

B S B L) 445 R P P 2 AN A R (R B A A 3, 2] B ok S i
ERIA A TGRS 2 L AR T 57 10 W e AR B 5 TR B s o BTS2 BT )
WA B B RS —H, I S - B RS 1520 = A 9 T
0o JRUEFIT 22 ARG MR I R et B R, (LR T A T C D T e e i
AR B, AEIXLE BT R 2 2 BN T A R R B . BUAETRA AU
B S 4 0 A SR P B RS AR B 3T 4

PG S, WL M MOk R T MR B, T “ B Es” )
B SR AR T SELVR S o S L P MO B o RS S 2 7 B 4 o s
(atk) RIAEMLRE CBIME) SRR 2. AT, FRATIAECHIA “Hett” A )
Ik R [ A A A P P 2/ B B B Al X — M Bk
HE AR AR AT AT TR 2 i L 2 R T 2 0 M 2 R B D1 TR T 2
AR, T AL B M R R RS (I 3-1), PR A AES
[ YR A0 365 6 2 (8 A P AR S (5 LB 5D

Bl 3-1 ICER BT 2 A B 30 b 1 P R 0 g [ 7 2 LB A i S R AR A2

WA A W R AT . SR BN AL T R i K 2 A IR HE
R, A BRSBTS T EAMRCE AR AR TSk
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Ky HUBRAL AR FUEEARSE . MR AR S, XL AT B T b2 il R ik
1T AR . MIHIZAETES T-Be, ATl DURs st R4 B U000 )R BBl 2 P9 3 g
FE3EE AT SR PRI AN (7] (1R BB J2 0 ShA T DA BB AR oK o S SR AT P A B LE A e A AT i
R B P8 S H T2V FH AR A2 P, X ] A i BB TR A T Fof o 40

EIRWEGUT B AE RIS, BN LA SEBI R 1 AR 3G Hh T e e DA A )
FEARGE, SRR AR o JRHTE . RS At R R AU 55y
T IRED, TEAERATRAT TR W 23 v A 2 10 S AR, TR 80 S 455 A
AR B T TR AR 3N, (UL 3. 2D X247 A R =2 T 5
UL R, o A7 Frd SRR i A A 24T g EL ISR &, Al
TP T — A IR AR ST 2 S PR R sl (L 3,30 H AT EATIIEAE
XA AT BB AR S I BIAT 0 DUR 2 Mt A 7 - v o 5 1) 0 AH EL AR AT
R R RN, X TAFE IG5 . sk 2 A A Qe i 4
MAFLARRE, XM & s © AR ge i “Ie-RIvt” o8 (K 3.4). Bftl/9)
LS BB B 55 B AR AR SE A0 S S =W Il #5128, JF T B
FRAT T W7 S22 B BN TR AR A AR (UL 3050 AT e ¢ H A A2 %o Wt J2 5 B ) (1]
LoAe s 18] = YE AL REA T ER G AR, N IE M F bR, BT b 200 Al A2 G ] £ 45 A
A R A A AR A R o BT IR BE FRERF IR T il ks S A A B AR AR A
B, XMEESRE BRI Z A NI B A . RAR R LR R R R
ar ok L 3.6). FERTTAE, SN R EAEWI IO & . Bl LRI
Bt AT AR B AR NIRRT S B RE CIL 3. 7).

3.2 MBEZRZIE (L i R AL R T 3R

T 22 i VA 10 1t A0 S A B ATT BE W A R R 21 1 T 4 R 2R B b /=
RN XS W R LR A TR, By RIS AR5 Al PR s e 26 AR
PRBIHIT IR B o

DETTIT 7 LA P JE RN O A5 5, AR AR LA BTG — AR K75 30
Wi AT, T FOX SR R R e i R B . AN[R] T SR b e M FE R, InSAR
F GPS Jict sk ¥ Hh 22 A5 A B 5 A5 1) 7% J5 HOR BB A 1 AR - RE 8 5 R
2014 AE NI FE A LU= 2 5 IR S RS ST R s T R T K IR
MRS, THXAERITE S ] 1) T e 2% 2 . (Floyd et al., 2016). GPS MLl 5]
T 1989 4 i/ Loma Prieta 375 J5 1/4 22 (KRE G125, MM Al H5E ok
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PEA G CRIGEAR ) TR RE T 2 AT A EAT A v A F (Huang et al., 2016;
WA KA 2>, VLA LIDAR, A4S LARFEE R BILS H R AH OG0 55 DY 2835 5))
Wifm CRRPkE 5O JFxd Hak K, Hrh &gk British Columbia )42
T FEBEIR, 3X B AR AR T 2 U 3 SR SR 2 RS B0 E I A H AT 58 280

(Morell etal., 2017) . FRWrEAr K SL, w20 HF AR M 20 A Al AT RE % 0 A0 45 4
W LE N TR R AR T EAT FE A, 340 ] ) R AR o 2 2k nt BT RN JE AR [
AIEHEATIE (it Milliner et al., 2015), I ¥E 3248 T (1) B35 3 EAT T
- b S B I R T A MU B, I SRR AR AR R 2 R S s L
EZ T H (4 Zielke et al., 2015).

L5 i 6 AR A A AR 2 ORI IN 8] 29 RAH 45 & (W BB SN, IE AR e Tl T 2ok )

W e 3 55 1 S0l R A B A R T AR M TE B 1 e ), X 2e kb L B IR R AR
WP HTIESE, Horp 5 R T Denali W2 2850 K W 2 5 00k 222 Sl 4 i
Jb2 g (e R (Benowitz et al., 2013; Fitzgerald et al., 2014). 5 HbiSi{k
B ARG & 5 AR08 U 22 HEAT B RALA RS T 9 Wb 7 1 5 e T I 2= 4 1
(I NN, ZEW MR E % T Inland Kaikoura 1L X UG UK (B BT, T R LA
oAy E I ) T JEAE T = AR I 3 (1) 3-2 547, Duvall and Tucker, 2015). 7E[A]
— Wi ZE RS, 2016 4F 7.8 (/1) Kaikoura Hi5E (b0 5% (& 3-2 ZEKIBERO,
EAME R TR R AR R D 12 ANES I Z B - (Hamling et al. 2017),
TR )7 R T By A ELAE I BACER R T Pk IX Ot R R A TR T L
TIE, BN T i 2 BE AR B S Sk

Field Geomorphology

L Thermochronology
B wayT

il > g Landscape Evolution Model
2016 Kaikoura M 7.8 Earthquake Scarp Kaikoura Mountains, New Zealand

K 3-2 fEFPE % Kaikoura 1k, #iEthdir T BOR TN TAE . BT, SEAes
YLy R TR AR AT Sy ivh e B M RPN RN EE P RTINS TE A (B
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VE AT S e RETAR (R T S5t T B R T Sty S A i o, A FRATTREA MR
ANHBFR RS T AR R B B M B AT RS (Al 2). R
IR LA A JiE A Sk I D i 5 FRATT 5 X et 0 A< i FE A A 0 ol 5
AR Z NI, TR I SRR U AR A B I A, FERTH IS Rt
PR 5 AT SR

3.3 MR SEIFKEAIER

WA S BT 24T, 5 S0 MRk UL DU AT 34T O B b il sk AT
RS Wi R S LA RO R B AR 2 M2 AT Ml sk, A R Ik
HEEEY AN, SCIG BRI KRR B AR WA AT D R AR R T MR

AT o S8 1t T U5 A PR 4 B V5 S WK AT Ay e 0] s TR S0 00 A 2
W EAT D SR EATRE S A A T LR AT RSB R E A 2 IR T
Ak, —RAEKKENE NG LR EIECEY T ER IR U TR
Fio Vr 2 HUEHFME (signatures) JE i1 M iz i PR sdi A 475 A ER I8 o 50 11 DT J 2 SR B 1)
BN, LA H (Rowe and Griffith (2015) 3R ). Bide,
ATAT DUR F M ER A 24 52 i (spectral proxy) 1) H OB S A B0 P B 2 m 64
Mm%, HHTHEIDRSZEE (Savage et al., 2014; Hirono et al., 2014). kA1t
A DA AR AT T 222 s A e o 2 50E T R bR TR 3 (Ault et al., 2015). X
BER BT B AR T DLTE A A7 e sk 4R 2 M R B I LR R R T 2
R DUE I OLS, 0T MU R 1B Ak .

A7 e s P S AT R SR P 1 R < b R 0 A S5 AT A A A IR A
R FRATTER D XS T BT I S A R R I TR 20 R o A X 3 AR S (R AE , X A T
RORWTEAT N RS R 2 S R R IR ) 2 A R R BE . A NI A2,
U WA O T BeAC SR T 120 | AR R A Bl I BY DIREAE (W72 1 AR X — T
e[ T RTYS (4o Angboust et al., 2015; 2 WL E Kk 2).

AW ZAT A FLB A 255 090 R 3T 2R W2 R0 53 4= W 2l S T e
HA Mugiz 1824 #2:kH 5 & (8] 3-3, Kimura et al., 2012) FiosiI&, HkfMA
Pty R TETE ) B2 BRI 20— P 241 28 2 o W)t IR T 2 R T 28
B —1E R G AR H A AR AN RIS R D T AR AR TS, s ik,
BREE I VR U U A BRORG YE BN, AT T Al BLAS DI AR TG i . B AP 55
H W S WA SR IR S IF ST, FFAS S S 4 T 2 S5 (4N Leeman et al., 2016;
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Pec et al., 2016) RIS K (41 Lyakhovsky et al., 2014) fHVE4H 04T, & T 4E
— MW R AR N Z L2 5 R A TR ) .

I:I Scaly shale == Mineral vein

Bl 3-3 [l RaR B s AL SR A R R 2 R Mugid R, HAD

e A P R BLIRTE Sh R  HEE BT A S AR T . IR B A 4
T2 AT D AT 2 2R PSR AL T AR o AR IR S B 2 R K U5 W J 2ty N
78 3D/4D R )5 BN R, R ERAT RE AR L « i SR AR A 4 A4 PR 3R e Hh R
RIWT S22 R 3 A B0 AR SRR LEAIT I o 525 AT 72 S0 ATV D PR B AR 2 A
PR E R AR L SRS RO, ) B H SRy S FR) SE0 AIE 5T, R 2> PP
i (M LE LA R REHTITi%, VR W25 8 2 5 5 A 5 58 (AN R AR T AL Cl
FEBSIENEH RN AL N 2 S R I AR AR A S LR Bk 2) 55)
(R EENE, RS BE R A o

3.4 Wifa-Wi BT AHEAE ARG, HERIL 2R HRERE DR

TR A A EAE & Y€ o B N ST S s e W R T AT o R I
M) ) 22 2 R R M ERAR 22 R M BT AR 2 5 A3 4 AT AR 455 1R 61 8T
PEWTTT, A7 BT FRATT 50 G b R P 25 A s DA U H B 2 B T 2 P RO R
8, RRRGWZAT N B384

PRI Al A EAE 2 UE A N st S #ess e . W 2T aAT R Al 2
A IR A 2 R — o 2B A B (1R BTty P 5 AN [ 4 9 [R) PR 3 ) T R
s T AGGE R 2R 8t IR SeH i 3 WY ARk mT LRA BT )4 i B0 e b 58 Canl
Haines et al., 2016, 11 Hbil , A8 JiU 15 S A4 nT LAHT Hb % I 2531t 28 (2 Boles et all.,
2015). AR, AN[FHLFEJZ IR W2 S5 ATE S AT AR e m . LA
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TAAKT A1 T 25 AT Ay (1 56 1 56 0 VA AR A b 4 THT A o TX 6K % TR B4 0t
KL BRIEAIZE G IR, ATl Vg JeEl CO2 Y NIRRT 2 OC (WL
KBk 500 WA= AR ELAT P v AE 2 M R I E A () — MU L, 1%
VLN, FEA DL MG IE e H 3, AL A8 R DK Bl R /N 2% S T e 2 7 A1
WL E = B (Fagereng et al., 2011).

W Hh IR S AN AR S 0 3 o BT AR 25 G R BB PERE S, A B T BRATT % B
G iR FH 25 A D URRE H I 2 T A BTt A IR AT, DT REATTIR g 22
BEAT PR o 0 sre 1 VAT ) K S EUR S5 ) HEA T DN, ) LA B 3 0 3 5
JE I R B I AR ISR IE F5 B0 (4 Hodson et al., 2016). £ Hh 5 F1 g BY
D, il 0 2 O 3 2 A mT A T 2 SRR s X (25 A0 P s S 5 TRT (Behr
and Platt, 2011). Selverstone et al. (2013)[\AF 7384 T Mits . HuBRIL 22 F )2
O3 AT LA S T o SR A, ZE A O3 BT 4, DATR ISPV P i AA0T v 4 58 BY D)y BT =5
RSN, a7 T G A iy RO b e i R B (R N 25 A4 . X LB SY f
T ST P IR B N IR BN AT ) AR A AR T T SR AR B I ) A I RS S

Fault Zone Cements Record Earthquake Timing & Source of Post-Seismic Fluid Flow

Cilc;ﬁg' flle Ty e Fluid influx from new source
ge; I.iﬁa AR - induces earthquakes
' bo""da [ @ ~0=7ky ‘/
12 ° b i
‘ g F =)
Calcite cements ET0F L) | Recurrence J, 2
record ﬂl!id z gl ® @ J interval =
composition 2 "L @ | ~5-11ky &
+ timing of S 6F - é 18 5
successive g é / 7~ 1 2
earthquakes & 4 é 4 / L _ / 4-2°
2F \ S ‘ ‘ —— _.-.
L] 4
100 200 300 400 500 600
Age (ka)

K 3-4  BraR U AR Loma Blanca W2 e [A) A= 75 A0 Dk s EARBRZ T4 R 19
40 JT A ML K

K 3-4 7R T 55— WEFTsEf (Williams et al., 2017) , iZWFI0H R it b 2 |
HuERA 2= AR R 7 A Ik U-Th g SEARSE &, 0 ik s 2 BBt (2
W, Sibson, 1992) HEATIEMY. HHER M, 4K 2 Bt R il s 1) UV R R —
N )AL FE (2 Cox and Munroe, 2016), F41 45 15 224 5 24 Bt vt 22 V% 08 4 1 1 7K
LG o AH—/INE o3 kA IE SR IR b 7R B2 R TR BR SRR IR &, 1 5 B IR i A
FEN—2, BB SRAE NIRRT SR R ) AT 538 T MR R o 3X A F AR
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ee ) S SR BEBAT T2 R AN B AR GE, IF HAabZi0n HAEAARBEAT 42 1hi -
g, RS IR MU SRR A DT, SE A PR AR E N S s A
B W7 = iy RO AT, R R A i W2 T B0 AT S LI e AR A I S

3.5 BT R ZR G bl I A] RIS AL

HAHRHUMY) B A S S IR R W R RGN Sk, #ol T is sl 20
W Py s W JE Al s AN AR TR ) B A (R R AT G o ey dtds SR PR A5 A P DA R D o7 ik
ARIETE SO A BAUFN LI 5 58, A8 L R 68 fik A IR 25 D09 2805 A4 1) 52 A 1 DA R Ml e v
VA8 TB) PR AH ELAE FH AR o) 7

HAHBHUMY) B A S S IR R W R RGN Ak, #ol 1T is sl 20
W Py s W JE Al s MBS TR B A (R AT 2 o TR v A AU P LU 2 3 58 A AR T 1)
R, St Ia) BIELL AR TR R R, IR LG B A TR RS R 18
ey SOSMIRFIOCHE . WiZy . . SINHE R e 6 T A Hise =i
Wi J= R G AL, (H PRI SRt B 5 5 0 ) B S 56 1R I JROBERR AN — 3, T s i
SR BRARTE CHANESNE, BT LUIX S8 R 75 B M I 21

P A5 A0k FONT s A7 I 5 R T AE BB A ) RSG5 5, A FLRE S A I AR{BURS
W 58 1 R A LA A /N 31 S5 5 T DL E BRI PRy I RS o g, B BB A O
5 (DIC) T i M AR 55 AR 243l 5 (A1, Souloumiac et al., 2012; Reber et al., 2015;
Dotare, 2016) 1E7E LA ] 28475 20 FF #4548 A BE S50 1R i 5t o 461K 3-5 BT ifiE
TE TR e G AR DIC TR R AR BY AR AR TR T TR R G R
AR IREC BT YA MER T, JFHEA WEANR I, B W R Gissh iR
(R, S 2T ey B T J2 181 () R AL (15 3l (Hatem et al., in review) o iX#F:
(1 285 SRAT By T-TRAN IR IR 25 A2 T b 76 7 T W J22 11 1 B

FEBAN T 1 4 P AR AR 27 R 10 5 5% A0 TR T A B S5 5 n 56 3%, 1 HL
FEEE AR, W2 2R Ge s A i v 1R N AR A ) 4 A5 6, AN T SR A3 AT AR
A 5 2 R _E RSN E A R R 2k 2R (Al Brune, 2014; van Wijk et al.
2017) o FEEORI R AT TRATRENS i AL 10 4 [iE 2 A 5 I T #RAS S vF
(RS2 2% e, 5e R R I A ) 3D AL FIAH BLAE I ) . — BLZ i BFAh %
R DU A7) B ST B0 H e B0k, BB IOUIoRE A7 B TFRAT TN VR 2 0 2% s A A
XA I FEALFE W I8 RE W)= Bk IR . &)= B 1R 5205 DA SO L6 A
P T 2 R GE AR UM R DT BRI I 2 B g () IR 7045 . I iX A7 20, B s ailss
35 B FRA T 23 B UL B S L T A2 T 2 ) % B T P dsE A L L TS 50
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W= RAMAKIEAL -
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by slip on faults

3-5 P IR AR v e - SR AH S H 7 A% A A BT D) AR AR B B B TR R SR

3.6 Ba2anE K ERWT A

U R TRA T A AR AR T 2 R G T A, AT A DR 22 A A5 R 3 AR T T
PRI A Dl o ZH0RE W J2 417 A T 7] AR — 1A A7 I A LR ) R A o P
FERLRE QAT AR B0 (TR RE i, R TR AR S WL S e Ktk A 5
(RSP 45 A AR ORI AR T 2 AT IR AT

U R TRAT T A T A TR R ST A, AT 7 AR DR 22 A A5 R 3 AR T
TR, ATl 2508 W J2= i A 2 ) BN S — R a A BBl R R G R, 3
AR A AT S R e R AN R, ARk FRA A D
AR AL AN AR Sy A LA i 0, 250 LA e W S i i A I o b ) A Fr A
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PRI, FEZE e (~15km LA D, W2 AT, RS AR A
HURE, AIVE BRI RE E (A R TR AR JE 45 (lkari, 2012; Reber et al., 2015;
Leeman, 2016) , fHJZ23RA ok DXS 3 SR ARTEEALTENLH] (AniER . RS B A
PR-DIIEIRARSE) 43 1H € S # (Rowe and Griffith, 2015). 124k 1k, ATl
W TE AT BRI AR T R . AR T T8 A R AR 2 [ AH FAE F 9 A GRS

K, BHEZRIET BMT-BL B R RW 28— a5 &
GEHEATOIST, b B R IEAESR /N X AR B ZERE . X I TAE I — AN R R
RN SN E I AR TR AR B A, B, 2 - 2 Am AT R R G
FEAR T ] DASEAR 22 55 4 JB Mg (Titus et al., 2007) , I w] fig #1ik #3f Bl (Ford et al.,
2014) , XSG 25 S0 A Db JE S A P AN [ B2 AR AT LT R A
AL T Btk s T H S IRIH N B RIE R | LU SR 2 iy T R B b R i (e
P L0302 MIEERHRAR 2) &8, Hoon IR0 &G 1t BY D) e e VAR 103 (1)l e H
TPkl

TN VIRR 5 A7 Bl UL 3 AN 2 5y PR P it AR AT A F 5 ), 5 2RI T J2 4
Ry S LR AR ORI AR T 4 AR A I o 2 Rl T 23 () b o 5 sk ) 2
DI RERS IR LI A RS B, AFEr . W By AR it
RRE LA FR PR A% . A=, W 4 BT FK T 245 11 Alpine 18
JEAG )RS 35km Ak ) 1 I5 AR T IR BE R e A B D)y ¥ e T H R (Toy et al.,
2012), JE7R T KB4 He B e 2 R R AR 7 (1 6, #8151 T+ Norris and Toy,
2014) . 7EWZ R A B 2 N R IR IE R ) MR, R E — RS
B IRARIE SRR BT, Al R 200km i IR 25 ) S R
AJ BEAC R MG 5 4 JB HH K R 8 1) (Savage et al., 2007; Houlié and Stern, 2012;
3-6) o TEMIMEI—AN S, Hubg AR e SRR T BT UIE R 25 e i g iy
WrE RG22 ~ L8 R . KA SN JPIRA (Chatzaras et al., 2015) o 4545 5K
BT s 1) S R I s N ) AR T A 2 A MR (1) ) 52 A T N il AR A 3
(3.2, FRHRAE 2> , FrA7 X LeHHcta b A R85 A B s AN A iy PE i R 1
FHEAE AT KB R i 55

FREIRR, 75 EHE B R AT IS R S MR S R, A
el 1T sk BOU A G A8, 3 B R TR AR W 2 (1) 1 o b sk 21
A 55 S8 B B BB AR

pEa
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3-6 ot i By B RO B R AR X AR AR G R B R B AR X
PRIk (2R ) LU IR I BE R B U0 CRRE) U S (A2 . I ORI TR A1)
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8 mantle shear
Dense
body /

Zone ofhigh @ Seismicity
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SRR T2 1 [ L s AR AR R Sl

3. T SRR} ) U HESh 1 R B AT SR 45
IR [

® (EAMISERUC L AR SE N I N, W R 2 el o Bevs (19 i

JR SR i A A AL 1) 2

N HBTE JE Y A T AN R L, — AN A i T I S e
Y5 (1) 58 AN 5 2 0 TR T s A 1 2

MR 5 SNSRI i W2 i N IR, A ] il T35 s T = R S A P
AL B RE ? SO A SOX LE T RE Y 7

Gl A B RUE PN TR 7 S R B D7 PO A B L ) PR e ) B 22 T e 52 D
PRULB Y2 U AR 27 S N D o] 552w W 2= 7 £ i A0 R I 1R v s AT
Hy?

MR B E3g, GRS R A AR S U] AR LA AN A8 A2k
(K32 AT S ey A A I A3 A4 T 2

© R A Pl L B AT 2 i PR I R I (T A EL R i ) 2

AR 5 DRI 15 W23 () BRGHURT P AR A T O A R A2 ?

® A 2REMH T REAI I 2 AT N poE B U MR . AL BRI ? SFF

R FR 23 2
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ez Rt FE VAT S 451

® fEHEM TR e A R A AN R Z T2 AT 0 1) 2 22 Bk gE, Herp
PRI 2 245ty S ARt £ B = IR B2 AT AT

® h T RBAE R AR A o BB BOR N T, B4 o)

HEAR L 5 R R Kt 5 AR s BRI A TE I S e W J= A A

B EARD S B ok,

KA R JZ BTN LT 2 . AR ARl JR A R Ge v 22 A i

o B E AR

SCRAMBER S Ze W J2 R GRS ARG, SRR e sk T AN RRR EEA

[RIE A B B = AN BT U1 ZE R IR g s I TR) A2 5 1 S 2R by

JEA T

BIF A S 36 e A A RE S 06 25 A1 (R IR JEA T (R A2 45 R A ) 20 i

® GG TR RALAZ A P I PIAT RO W J2 A e A (B4 R 2
{IEREE PN IUBR VATEN B

® JRiniH A TR B, feRbinshiZ M. Sa ol 5 AL SR A 1

BE.
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4, BBk H#H4: B RIIESHEMRENTHEER

4.1 b

KA HR SR F sk R ] BT SR 2% (0 S 00 R A ZE R 5 O B
%ﬁﬂ%ﬂ?ﬁékﬁ@ﬁ%zfm@—&%ﬁ?Tﬂ@%%ﬂ%ﬂﬁf&%ﬁ
AN AR ARTE AR R 2 TR R AR s MBS S DR s s s A s XUER A
BERAG A AN BRI L PR AR P2 o R DO IR 20 SR I E T 20 i TR 23t akid
P R R 3 AT LA A A T B M BIIE I HLesc3e 17 AT TR T Mg i sh A Heid
FOTEAL K AR o (B2 VF 2 BRI ARAAE o Socdls WHLBKR S ) 2 B AU 2
FRHAIRED IEAE T B RX LEAR B AR A s A BRATI DG FE L (RIS ] A ek
L HER AR GRS B 00 L 181 SAT 7 PRI B B30 LU 5G9 A 0 BE D 22 AR A i 3L
R o IS AATELAE H H BLAE DA B 3 Sk B AN KR K RSV, X282 RS
K2 AL S BT it 5 it A AT BT oW As . K<
TEIABAFI RS ) Z A

T T AE [ AR M BRI R 2 ) 3y s Al (BRI RO B

i T 35 R AR A G B R R T ) A R0 2R s M RS A 1R 3E Bhad RE ) 29
Ao MBS H 2 B (TSR 2R AR A A3 XA AN & A R e B L 4%
(RIS AT T s S BRAE T « ST AR R ARSI A BT TR AR SE 1Y
R < H AT R B RAL LIRS MBS ERUETE (Bl Kig) fehs
ML IE ) 22 AN SR T . SRR I R Te . ik, 23k
IR R SR AR R L BR B g 2 N6 X 2 R e 1) A B SR 2R PRI 2% e AN
A R .

XL RIS RIE D DL R AU SATN 73 B T 1K) MRS 40 A 28 0 PR M R
— MR A IR AR S L R L AR P A ] A R B R R SR SR 6« AE
ARG w2 B RUBEVE R A, M 50 g 25 0 M R PO S AL B, K g 3l s
WL REW 4 AR R I 22 RO BRI S AT AT E R A R (4. 2) o
v S TSR T A e SR R 0 R 1) PR A A A B R Bl ) A BT K
Hb T AN A= i Bl [R1E A R AR BB TE (4. 3) o 7EVF 2 LK H M A—IZ Bl 2 A g))
DI RSRL IEAE R FHAS [ A0 15 5 Ao« PR L R BRI 35~ X W et
ATIAIE,  JEHAE S LUABGE SeA5ths S B A g s 2 AR R i X (4. 4) o AEEE
Ao A PR 22 TR RORE b T2 A ot REAE M T A HR 20 (R X R R Xk, A5 48 13X

35



— I 0 HI T 7 AR A I 1 AT . BT R L B AUHELIDARFD “ B
iti (Structure— fromMotion) ” FEFEIMLL, IXLET VLG IATAE = 0 P
FRTR B8y 25 T DX A A 5 R R 6 A 2 3 R Y [ s =k e 0 A AR 2 i (4. 5) < B
PE L REE b, 28 I S A ot T A T 4 R L 0 A Tl b B R DX by 3 [
J33E T R I AL, IF HON s Rk, A o B AL 3 2 TRV A 1Y
KRBT 7R (4. 6) o U RABA . VAR E A 2 XA E R G X R 22
9,25 55 W 1 1 M S50 A Dy R AL 2 AT A, DR M 80 S 538 AT 75 DI 4 Bk
B AR R (i, FORPkE #1) .

e LTI fAp e A ST SR GAE /N A DN 5 e = AL NE V3 i 183
AR R, I HASE RS, — RIVIRA I 3 e ) H KA Lo 2 3 AE AU R 55 51
B R RG22, SR MR 7 D (1) B G T S K
B2 RS B BERE B ) 37 ] DK O P )b A i A LA T 2]
) VZ K A8 SCPERY ) @5 TE % (4.7 .

4.2 FTABRHWES) ) 5 5 R A A T R R

HH BTS00 A 0 1 30 0 e R e % A b 2l 900 1T K 53 M AR R 3 el [ A
PSR R GERN ot 26 JUART 27 o 5 A i 7 27 Ry 1 T (1) A 3 W 8 R 1 24 T 5
B HMB B ) 27 R0 T U3 ) v 20 AR SRS A e it 1 R4 R AL 25 PR BT I [ A
P b Ry sk P S A A ) 1) 1t

HH BT 0] I 0 1R 30 el R RS A AR T 380 B8 T 2 B R Y R A A
R R K, R B AHE AR T E ) B R (a0 e J5 R K o)
HAF AT 18 1 — 0 BT M R 3 AR e 55 B AV s ) AR g 2 ) R RS PR & o A
FARHRNE, BhAHTE REf8 SE -1 A R 40 ) LT JEA (Flament, 2014) . 11t
Ah, BASHITE W] RERRREIZ BT SRR R S 1 K Bk AR B P 8 S A v B AR A
51 G LA 2 Y B 30 10 1 AR R R S TR A AL, T 43 90 5 R RASE 1y [X 3 v b
g _ETHRA R BRSO (e.g., Braun, 2010) o S (KA w52 (A8 4kt ] RE HY B
TR 2 BRI, A S I B ) b v i B S8R vy R P 52 2% 1 g g
(Faccenna and Becker, 2010) LA f H22 28 2 1 (1) KKt A Bl 3R DT (Krystopowicz
and Currie, 2013).

IR R R 7R T NIRRT v B 29 AN E - BEAnh e 525 2 )
Mg = Iy 2= el RedE . —ANAESE AT, B RS HE AR o R by B AR B 2
B U, X s T BE ] ) 2R RE TR VE ER A Bl IE  (the Western
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Interior Seaway) & EE—EU1 (e.q., Heller and Liu, 2016) 451X Lepi A oK
5 N TR e A e 5 S T30 MallRIB 1000K m) AR AT #% (b b (K14-1T0
H)o BEAL, AR AR E R R I S G, T WK L IR 1) 2R BA A
P R R AR T 1) 5 i o

Modeled migration of dynamic subsidence above subducting Farallon plate Mﬁfgg?:;;: k
00 Ma | - - . . . e
il 4 P . ) i MT | 5D

AN

AFN |

Modeled
Elevation

+500

=500

Kl4-1 MG F USRS I I 1 2 4 16) 636 22 T P Faral Tong BB 177 1)
AUk CEED o BN B ;. CTED

1 3 i J50 U 55 T 6 0] Bl A b T A R HE ER A7 AN RT DA 0 1 e s R PR i
1, i HL T HSANGTRRAR 3R N BB 8 ) MAris AT TAMBs Ji4E T (e.g., Willett
et al., 2014; Romans et al., 2016; Hajek and Straub, 2017). % T2} 2 H JE i {a] £ A7
ToE A S B AT R N TR AT O A . B4-1 ORI 45
T AL 1 ] A T R A1, 200K = (1 FS B LA2 emiyr (138 H
W LR R T % (Ruetenik et al., 2016) . 45 ¥V H R4 DT T B . KiE
PR o I (R A L s A R R AR e DA R N i 5 R DO P im B A, X LB
S IR R M AR AT 1R 2 SRR A o 1K —WFFE AR 1 T ZE R 156 X 3 sh A
JEAR AR T B 1R W . g T A M 2 A A it B (RIS 2 i) i == .

FHI T EEOR I RE D L8 Mg 2y ) 7 B S R RSV - 18 %, 450 1
e IR P SO AR B CPERERRRE 2 -1 ik, AUl A= R AT AR A I
VLA S AL & TR o SRTT,  H AR AN ] FR) N 2 ROBE R R RUBE ) b g A 78
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LR AN R AR R S R A AR Fe s P o S I 1) IS HE S B TR R 48
TEESRE AT (B, Ay, BoAgkbw2, SRt o ARG

CHiltn, sRErg (ERPkE1D T/ KM WSS AR LA H]
SeREM TR BHIR T Al HI v I Bt el (R (4. 3) o X LEICHE AU 1) BB
K A T b T ECHE P04 BRIET- 11 A2 4 10 S AR RS I FL IR FRA D b 3Rk A 78 5 1
RN S HAE

4.3 {3 IR I TH AN YT RE I3 BT 0 S K UE A AR A

b R 2 ROnT LR R FRAT D0 32 LU R R B ) 27 ik B DA K M H S
A i AT U RS A R B AR o IR (R ISR 2 B eI 8 7 T PR Rk G ey v B A QR
VARSI ) 2L 20 5 v i JFORT FA AR AR DLS 73 R 3 L 0 B = e s P Y
1 AE R BRI ORI PR F A

b ISR T ML (R3EE A0 e T UBSRVR AT M AR el R ) 5 4 O HLS i A K el
FIEI . R LA AT o B AR 20 R DR I e S 1A o P sk i i
BRI L AN RS ) 2 R LA AR, B R ARk O ELAR KR
B, I LERR T T NATTI UE AL R A IR N b T B0 A e W RIS AL AL TR B T (e g
Mulch, 2016) o Hrilr(P) TAE vl 7IXSCRhG, A BTl Bk i BEACHE 1
&, R T AU AR T IR LB 4 AT 1P W BEAA, e S AL =
U TR AR A2 2 R RS RO M 58 1 BB X 1)y v BRI 0K

Kl4-2 45th 7SR EVEE— M1, FrE st i 52 BB K -k & (i,
Cassel et al., 2014; Mix et al.,2015) . kg L1 [ =)= % (Smith et al., 2014;
Fan et al., 2014) FASZ )oK B AR [RI: Z )% (Huntington et al. 2010; Snell
etal., 2014) RIS ) A HARENE AL ) V2 PRI IS T AH SR 825 IR A PR 548 2 1 ok
oo ZRaai R Bon ARSI KB BT — A daof = rpop tH 3 Ly BEUE R ph 3, 0L
ST OB R AR Rk 21 TR 3. 5T oK m ke (El4-2) o AN 2 28 0r Lk i)
)5, BT AR E R Z s M AU B g s R A0 T i 25 5 T 2 REL b IskY)
P BR A 2 R T 5 2 AR DX IS AL G AL, A9 38 bR S A e B AR
7~(Garzione et al., 2017).

VW AF ST R8T I O 22 AR BRI B o] 76 oy g fe——
Al SRR RSB A PRy T R 1875 80U DA FR) ) R o 304,y 2 T K 82 11
DS TR A )R M 5 2% S DR 2R A T TR 26 47 Bl = b 3 o WA B A FH PR iy
DA AR 22 e AR 7 TR B2 28 PR IR A (e AR IR SR v i T4 R4l 55 3D
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[Flfz Ml Cisotope- enabled) DI ME Ui (Rl &2 v, 1K 48 DURARIE 1y
(f51tu1, Feng et al., 2013, 2016; Sewall and Fricke, 2013). 7= & H 5 Fl B AEAR 2
i3 L A (1 0 T T DR A ik ) LR R -V T A v PR AR 2R FH R 23 ) ai
PR AR RIS A AL T3 Z Al s ) A AR X T B i 5 [R5 (R R ARG
ARG G —H DAY B N TR oy A5 L R DL AR I IRAR S A
T KR UE AN B2 AR BLRE (5114, Cassel and Breecker, 2017). b i&45idak ) 3r 48 % i
WA )T AT T b B R YR e TR PR B 2R DA S AT TR S A A = AN By
DAL IR 20
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M e A Kaolinite 8D, 830 (Mix et al, 2011; Mulch et al,, 2006) =
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HURI R 5% 2 LG S SE TR B2 %43 22 1) (441, Godard et al., 2014; Scherler et al.,
2014). AR, AR R B Yo FAR S TG IO E . AR
ARSI AR 5 (1940, Wang et al., 2014; Whipple, 2014; Zeitler et al., 2015;
King et al., 2016).

k&SRS I« AR TE AR TR A SR AN IR St A AT e M R hT
T T AT i DX 224 e A v A 11 o I b X ) B AMIE ST A A (R DR g A
AR AR Rt B I 2 B A AN R AT REMR e LR O 2R H T KU R ) ) 4 38
JE A, IX LG PR BRI A S AL T AT RE S B A AR IR AR . — AN AT R T X
SRS . AR R FE AR ARG I ) o AR, EAR i 3 ) 2 X ey i AR
A PR ESF T A ) ) 22 b 9 o (1 e TR SR AR SV A i XA/ AN TT B B8
BRI IR TR A A s Head 25 JUE J7 48 1) Py S B8 2 K 2R 100 o AR S IR
(R, B R RS A 5 V5 RE A8 FRAT 1 240 e b ) M 35 5o, B ZE (R I 2%
a5 2B R AT el F A AL I

MR B A B R MBI SOUAE AR R A A B AR o 1)LLK e 2 Ak e
AL (10, K14-3) (Zeitler, et al. 2014; Gulick, 2015) , ‘G152 BB AR 1) ) %
FAT TR o LA BRI b SRR AR SRR B4 i O eV r AT
K b X[ PRI 5 S o 0, B (U-ThyP HUBRAEAR S AP Ar F15ds
PRI HAEARE Y 7R T5-TMa i IR R 5 S hr R et (RMI 45?7 -1
PriR LR R KB IN(E3; Lang et al. 2016) o 5 EAHAL, Sk E 0K )1 IO AR 1 2 Fh
iy TR AR A2 W0 5 ke G R ] A 07 n ) 26 SR G il bk (St Elias) R ARIK
I T IO Koy B3R [ 52 (Falkowski et al., 2016) . XA 3¢ 75 5 (1) &
et AR R TR0 LA B A5 | )3 B Y AT K 2 RS S AR A T DA B (114-3)
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BEIL LA AR TRG A0 16 B AT ORI OB L SR IR R 5 M Bk B)) ) 27 4 (e 0.
Koons et al., 2013; Bendick and Ehlers, 2014) i3 55 A8 27 1w i B 20 ) (R Hk
% #2) MG o X0 PR AR TE SO Rl G 7 2C R A W A 3525 e W A d -
=A% 1) ST ] LA B KB 72 5 0 AT 308 4 s ik 38 A 3t AR Tl A7 A1
(A SR BN N AR IR & 5 15 2L 2 W) BEXAL DL S 4 BRAE A b iy Ay (A 5%
RERETET RS

4.5 57 8 B o) Hh B RS i 2% g 42 i

R (W AR A RN T 45 8 2 Mg A 41 s st B B2 AR (1 AR A R
(¥ P 2 R A, PR IX —H TR BRI T M HBTE 2 A R 1 e ) R KA
K A DR BER A A A R A BRI DR 3, AR A A0 (R 1 L S L 07 FH o 4%
KL BIAS RN B LR R A B AT e 0 Tk i R IR R
()50 BBl N A AT R T b JLEE R, (AR TN TE A% MiE . HUEFE
APREZ AR R A SRk A T T £

Bt LLOBK Ak, B ATT I b T 1) 5 b 2 S e R L Ly A T 389 2 2 T 1
VRAE . M RN Tl 6 115G ZR DALk v A Lk D v B R s A o A R ez
[FVERLE S RS (Whipple and Meade, 2004). $X 117, 1= il R i 43k 0 A fE
Hi S ARZE SR 45 58 R U 2R 454 T BRI T — AN MR ARRE B 1 2 i, PR,
B T AT e A TR AR ALY 1) ) o 3R — IR IR A R R A7 AR 5 2 T 3R
IR SRAT IR A 58 B TR e 2R Y () 56 A HR e

Kl4-4J@r T B MR E (E ~ 500 m/My) I3 7KIE,  (H7EH B E R
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IR T SR AR, LT BT LR R R 2 B e . R A
SO A ANE R, (EIFLRGHE L, E4-AZRBLR AL AT B 5 70 L
PP AN A A AR ORI AT G i RASE S A2 Tk 1 PR KN o AN TR PRI RS 2 )
HRTy, & ONE ST R A A s B s (BN, skvEsmfE . mZAEM . Ut
IR ) MR FET PRt . [RIRE, SCHRAUIR . A N A o R B T EE A R
EAWVEAR G 2 4 S5 (Murphy et al., 2016) 554 #Ji% ¥)(Roy et al., 2015)
PR, T AE H BRI R b sk e R A R ) S 1) ] e

Ry A T S T m A s A AR B (B4, Schmidt ZREEIN
S IR, BRI, RN , (RN — e Y R AN S kAT Y
A0 D i I B AR N HAE T AE A RIS X o H AT, PR 7 R AR >
IR G, PR N LIDARERE A, #EFE KL, SRR (James
and Robson, 2012) = 7EHG A T AR UL SR SO R I 70 2 T R M2 LASK K
JiE o BE T, 2 M BRAD) B AR REAT R A IR (1) DB R 1K S U R Y FH AR
KA A R R BT A AR (4. 6) o 45 HREIA AT DL s 2y MR FITE)
R A)SE FE AT A 2L Vet 2 (R B AN SO RIS W IR o 4545 2 =L
SRR XA A FH IR BB AT SS g, AT D& fillr 1 HE & AU i, B
HUE AR 2 Ta) R 3 7 T 4 B 3 SRt

4.6 TN, BREM, ERENYEI RS HE

A NA AR RT3 s AR St DR 1) K] 5 R s it 52 A el AN 5 T T iy 3
RIA BT MALARZ PR A F IR AR 51K o AR AT R LA 11 e B0
MW k22 A LW A 3G L R AT HI R 22 S e & 545 A s i i Hh Bt
o7 KB 3 I 3 S LT I R ER ) B [ [ 48 5 AR K e A3 . SRR T
HEYFSE REIOEL /a8

A NAG AT BE 50t U T 50U R R IR B E T . XA AR Tl
ERIE R R GERTIFRZ B 78 70N A MR R AR A e e 2 RS 5 11
MR 2 ZRIB B 2 S AR DIOK gl B g 0t 3 (1 A5 A (R R R PR it
gy, Istohnas 1 A5 AR I T HLE AL AR e A e Bk il e.g., Riebe
etal.,, 2017). dRAT, IEFENMHE IR HI R MR ) B AR EUE 5 BRI 7 A 42
CHBAR R Y. ) 547 45 85 AN TT 23 IR I 22 (St Clair et al., 2015), % SOOI N ) 37
AARI S IR K DX B it 7 55 Ry B K A AT o X4 T T 24 R R
BRI ARG S SR Pl T 8 S BBt R0 1« 428 B I ) 23 AT RT3 S H 571
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TR IR, 1T R U P SC5R Z M S A T IR R A R AR G, IR SRR E F A
ol F R AL T s B e i ARG I BE R

WA FIR PRI R IS O RELIEAET R4, X2 IR KAk
Vi 132 2 Hb R BRI 5T 1) D4 (Parsekian et al., 2015). [&4-545 HY 13X —Hi 5
U (RIRIT 9 ALK ) [ K 85 7 1 9 1~ (H5 St Clair et al., 201515 250) . Yk B J7 1510
DT T 2 B, 22 5 7 A5 T R 2K, 7 SOULDX 5 L R] 280 Y I T3z 1 i 3
(PR T7, S HE A3 N g AR N T E N (Bl4-5a) .

SR, A 5% H N AR T T g (R G 00, SRR TR R JE I 224 189 k] b
T S W, 125 T E RV T IR A AR F P R e 45 JE IR (81 4- 5b, ).
LA AN IR R 3 I 3 AR 1D S B AR 1 R 7 Sl 8 SR 5 8 ok 3 — 30 (K
4-5d-f), USRI N )86 P ik 2 5% me B RAE TR XA A F R AR (St Clair
etal., 2015). Hig 55 SEBRULER 1B N IR0 bE 1 BH AR FH 8 B0 S0 X — i i A &
AN[R) A IR0 7 (190 4., Maher and Chamberlain, 2014; Riebe et al., 2017), [r]iAJ
DA 25T K R A) s AR b Jo 5 P A 2% SR30 ed thasi 1 4 27 )i b S 27 R0 e 5 R ik
YR RL S R8T e Thad . BERAE T . AR R e Y 2 TR 3 2R & () 3
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5. EAHE #5 iHEH ST K SEHLER R E
5.1 £k

TR N VG0 BEAE D FIR AL 2 RG22 (19— R AR TARAE R R, Bl
(1941 2 2R PR R B AT D) R B 50 11 4R 28 0 it In 1) s 0 DA R AR R A
R KR 3K 6 28 G55 (1 B XS o 7R FH A 3 e 5 27 A L 27 BRI Il AR 15
LRI b ST AR e N 2R NV 22 B () jUK e ), HBRBR2 AR AR PR T3k 1] T 1
BT OCHEERT . SR, RO SRIFIREEEE, RN SRS FUA B LSRR T —
AN BRI 2L IR T 0 o FEOE R AR M A SN 5 g Pert 25 )
BF 5 1) PRI P Rl e A 1 2 R W 110 4 2 LD AR Pk ik

21t ZE MR I T = AR B R AR R AL S AR DG L Sl R 2% (1
HEAD AR B 7 DU 5832 (W AR RS, X Lo 4If (46 B AR A K 3 IR
FHK S EAARH™ 7 1) SR T oK o 4K 0 BRI A7 SRRk, e (A — A7 THAT
R T I NI AR IR B o — LA ] 2% ] LU T 0 X oK [ Ik e Ak
kR, EA S A BRARTEI . S AR e PR (iR bk
SR FUFEARAE . M R i 2 AR K R — AR BOR

L e 2 TR A DK I DK M Ay 32 R A i b T A B A T A L ST
BEA o VA& T A AL T SR I T R LAAEAT ) TR DINR 0T 3 Bk 28 0 DA a0 1 B i
5N BRI 5 o fEAE, DRIA B ROSE IR R XS T A 5 FH TSl 7 R0
SRECRAE BN T NI ) I 25 159 20 =0 Ak A, R4t 1 38 & IR
Blgso X HLFRAT28 H DURSS A1 SRR 50 0 H AR R 648, BT R T
2 SRB I LI o F TR0 R A NG RN A i BN S K FIBUR Bk, (H
7 T SR TSR A AR ST BR IR AN 7] RURE 1R W7 S R 3 (A TR
(5.2) o HARKFHUOCHE W KL TG 5 A2 5 ma (1 4E 2 %
FERREE B O , AAT 18 3 A B2 5 22 DA R S Rk K P ae e B L i R DL R ek
K BIURR 0T AR ICH BIRHE I N o] DL 2 BRI 3EE H AR I Bg ER Ik
B, IEAN201 TAFAR Iy MR AR RS 2 AE (5.3) o TN AAALE T 2 AR
B P (R S A A Tl AL X REYR . P I R KBS e ARl uE R VS 4
FELE R = AR R OCH B M 2 BT 24T 0 IR DG (FERBRARS)

X ST 2 A2 5 B R AT EAE R B 0L A T T E AT SR AT
W 74 1 A o = A A TP W R s s i E i L (5.4, AN
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SRR G AF AR K 1t 2 S B P (0 HE R ) RS AR, (5. 5) o« FRATTZS IR
B A PR A I IR R (AT S B0 — 497 0 308 3o 0 R A iR R St 10 4
HIWEST (5. 6) —AEFEA A DAL G [R] N 4 (Hop — ARG 1 (1 F A Y

(5.7) o MG AT ARG LI Ab . SC0 s DL RSEIR 1 A7 (AR 7 2 A7 R0 &
B 25 AL PG ) 5 o D SRFRAT T A0 Pl 4 1T M A HE R E I HL 2 1, ARk AP 4 5
FE R B I E RGN R A ORI IREN I 3 5 I 5 4E (5.8)

XA ] T AR TSR AR RIS SRA IR L RISt oK. FESE
AR FRAT BT SR KV DA O DA R DG B BEYR S AK AR TR IR ) m] HF 2K
EPEAT N AERG . RN, A7 9 ICH AN BT Bk T I sl (1 B U RAT BRI &
HEBNRLARTHTI A o MIRERIE ST 7 F IEAE LUB ) 7 ORI 008 H e i
AEAL 2% T SRR - BA AT AL 1 B

IR 1] A4

o FERENIRIE KCH E R, A ARE AL 2 R IR I S RO R Rl R A ) B
KA T EE?

o FRATARART 08 TR S Ry 3 AT RIAT DG 1) B AR S N R 3t ik 5 2

o BT BENE S A 2 AN SCH AR LI AIIE . S UL KA s[RI YA
A AN E 2

© NI BAE S IRICEAN DRI IN 8] ] b AR R AR A B I 5 |
KD AT 20 F AR AR ?

o WM — 3G — R IE AN BLAE AT s UOH KU AT HE PG 4. €02
BIE S EEFUVPIAN L LA e 1) AU P LA R St R g g 2

5.2 THENNMRE: BIhis DA LR

NGB 51 A (P HLFE S BT 52 52 M b X 55 D g K Bk il (H e it 7 —AN it
L ARIEFEANE 7% SR IR AR I8 R R LI o 1K — KL AR S0 00 4R b i R
% AR R N RO A . HOFRGETE . W7 R VBE PR R DA ) 7 2 A D e R
B AL AR FEAE TE J% NPT RE

AR 36 B 5 e R R A 4R KA 7 (Ellsworth et al., 2013; &5-1)
S T AR DS MBS i e M H, AR bt 4 56 T 2 AR TUAN B K
M-S0 V= Y AP U AL Dl e I | (T | B S =N S ES T DA R NI
PRI SERAE AT LS R mT e, O WA R AN e i R B 8 ) WAt A
BB AR S BN IR S AR BT 5 A, T SCRE— S Wt JR A7 AE T I IR A iRk
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SHEZE (Keranen etal., 2014). {H 55— S8 X 77 [l Ff & IR AR TE NS R JI 2=
SN o S AR RETE S R R AR TG E ) B4 N D)3 JL P AN 5 b =
(Walsh and Zoback, 2016) . 53— AJ BEt 2 Fe AT TR 76 4 B O 2 W = e
B WA NV ARIE 8 52 A IRIVB 5 1 o A 58 TR A3 A B S PR A i IR 58 2 1
HRLETE B 24N F T AT N 5 R M R S Bl kb X R S DL P A RS (R A4 N
SRR e AR 2 IR AL FAT B R S I B3)) (van der Elstetal., 2013) . H
PH R JE 725 e 320 S 0 L ) B 70T R AP A A s 7 J2 1 . T RS IR A 5 e
ATV AE AR R )R] REVE o T — 22 A 2 S5 TR 5T LA i (1) 70 H 3 25t O 2 BT = A
B, IF Bt 24 UCPATIR ST 2 LUK K 28 e K TR R 40 A1 SR T AN
A TR S I S RH AT (1 W7 S22 7 25 7 30 1) ) IR il S0 2 2 i R 228 A9 9T iek  ok 148K
S A L PR — A 1R WL R I A A — T2 B S 59 I W25 3l (M<0)
T 0 P i RE T H N ARG TR B, I G50 A ) b 55 1) 5 28 ML RE k% b B B
(Savage etal., 2017) o FRATIFE 220 2 FOUL SR P X 26 5% G 3 A2 15 HA 1 2k
P
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R | e
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FORE AT TR 1 E ST /D W J2 (0 S il S 17 L S A2 AN TT BRI, 491 s a6 o
LA B IR RS I H - (SAFOD) BRI THREL BT W (RIS HE (4, Zoback et
al., 2011) o — AL TRangelyl9704FfX5L5: (Raleigh et al., 1976) M
ST J2 PR N5 | R i RE AE LA (303 DU et Y 8 A5 45 P A AR VP A 199 3807
HYAMAE B o 58 T SEB IR R LA BORE AT DAL FRAT 148 A2 130 Y5 Hh ) 4B
BRI I o 1 S0 45 T AR FRAT IR B 27 DR 25 R0 5 il DR v gt
AR R LL BT A T3z (1 s R i

5.3 W PREBIAMIN T #EHRKF: AW EEERE]

FERFUBI TR  HEOH WSO OB R I a2 b, WA AT AT e BCA 5%
KA PSR IURE A B B ML o B 2007 6 6o I e i B 3ok 10 R 2 v
N, AR AN RO EESS g, 45 2 B L2 RE W R HERERE RN 70T A
PR I T S MR B Al o

FERFUBEI TR  HEOH WSO OB R I a2 b, WG AT AT e A 5%
PN AE PR IURE A B R ML o B 20078 6 6o I e il B 3ok 10 R 2 v
N, AR AN RO EESS g, 45 2 B L2 REE R HERE BRI 70T A
PR I T SR B He it o 910, VR 224G DT o BE R AR T AL 1% 3 2 il jL ¥y m A
1% S S 380 B 7 PRV e o W7 SR AT T S iR R 2 0% () 3 A7 G HRe B P 35T A 2
FRAR I JPARFSUAAAT 2 A5 0 b T s P 6 i U € 1] AE — A KIS IR 4R D%
SRBTIBOREIASINPIIE S AV E ralliv I A

H AV PR AR IUE  (JFAST) 2 AN h 178 e S S NI H , Hl K&
T RKIBL AN 2B AR ) B B A1« JAFAST Rl A1 A 7E 201143 1 920 4 15 Hh i
s H A AN B —4E R I ] ) 7E SR AL IR M ChiyudZ ILEE AT T 46 T IODP IR
B TAE (&5-2) o M B bR fEKIRTkmFIEE R 2 N 820K AL 22 T J=, i
F— A OEWS)50 mRPLL S Z A . AT (D U HEET T e W R A g
HOE G N PR I HERE I HE (Linetal, 2013) 5 (2) RHUT W2 R 7
[R5 05 ok IR ) P i 42 ol DR 35 0 S8 K PE R i B2 41 77 5 8L (Chesterr et all.,
2013; Ujiieetal.,, 2013) ; (3D Zed% T —MaGLULEE WIS BT = SR EX T 4H
O ) PR 4 A — 000 T2 1) R R i P (W OC B K4l (Fullton et al., 2013) o UL
HOHE RO S T BRI AR IR AR IR 8l LA 5 5 I AR B 1R A AT A I UE B
(FultonfBrodsky, 2016) o (IR A48 AR 4K S0 A 7 H A8 1 M eons A

SN R FIVRENH 1K) J5 7~ (Araki et al., 2017)
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