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AR B8R, BASAEGF R R OIS —RICRIRBUL AR 7 IR FEE e n e
WIS, & T A EAT I S SR X3, ARH AR T TR A IE ML AR iR 3l 7022 1
% (Stern et al., 2003, 2017; Xu Zhigin et al., 2016a, 2016b) .
SRR T Fe b O B R AT By 3 2R, DLECR G SN & SR AL A 8 i v R 2

RFAIE o BT TT B IV F6 T s B TR AR B i R L el EAR AL AR LR . B
FE 3R R A R B ST A B R R 2 RN R 38 S o 5% 50 T Bk iy 8 20 KR 58 A K 11
WEFURIL, KA Fe K I AR S AR, M2 2P BOEATE IR . LN AT 9€
T EI KB T AE KI5 B A 2.7 Gay 1.9 Ga il 1.2 Ga, 1M HEA AERVERS AL, Xk

A€ A KBl b 7 2R K PR W ) 55 G RV PR Kt 2R 5 R 4% DI AR 55 (Cawood et al., 2007,
Condie, 1998; Ma Xuxuan et al., 2014) . i K[l (¥ 58 & 32 22 LUK A B 0 i DO i 2.
IR E RO EERS fl IR TR, SRR R KRR A K, R PR SICE JRAE
AR B A e A A AT € A Se A A IR o, IR BOPEATIE S PR AE, e
[ 22 4b B 9E H A5 (Wu Fuyuan et al., 2003) , 655 5 911E X 757 (Zhou Xinmin et al., 2006) ,
I 3t Ll R AR AR A 2R A (Jahn et al., 2000) , 7775 1) & i &5 94 9K 7 (Zhang
Xiaoran etal., 2019) , G = 4E4X Median %5 & (Schwartz et al., 2017) .

E 1 JeseRhm B s 2> BIICE Ky (38 Hildebrand, 2013)

Fig. 1 Distribution of arc batholiths in the Cordilleran orogen, North America (after Hildebrand, 2013)

PEJurh B A e ek 3208 H RS0 PG AR s s s B KRR BIUE RS, JFUE
BRI R, Wb Ras, WHERERE, R ILEE, IR aR, Keas, &
BT A% (K 1) (Foster et al., 2001; Hildebrand, 2013; Morton et al., 2014; Paterson et al.,
2015) . XL E IR L OB B IR R ARAE, WA SRR Ao A B2 R (&

a3 5 iRaRsh 1 2 FE5 U A 5% (Ardill et al., 2018; Chapman et al., 2019; DeCelles

et al., 2015) . 7EIARKIEHINTE, HH o0 T RELRRMRLACAAE, N EIL ST



Tuolumne 27254k (& 3a) (Schoene etal., 2020), 555K Box Springs 127444
& (& 3b) (Morton et al., 2014) . b4k, 755 RIEHHR B, IR XY 25 Ll iH T4 &,
ERMFENRE AT, RS 5 E s 52 B 2 vE 3h i 55 21 3541 (Attia et al., 2020;

Mart mez Ardila et al., 2019) .

K2 (a) WHIEERILER A U-Pb fFERIE 58 A U-Pb FERSIERIXTEL; (b) WREIAE FEANRIR
HHGAT U-Pb SRRRIERT B, (o) WARIEA S A R IE 1152, JRER B (Paterson et al., 2015)
Fig. 2 (a) Comparison of zircon U-Pb age probability of bedrock and detrital zircons from the Sierra Nevada

batholith (California, USA); (b) Depth comparison of zircon U-Pb ages for igneous rocks of surface volcanic,



shallow plutons and deep plutons from the Sierra Nevada batholith; (c) Magma additiion rates calculated for both
plutonic and volcanic materials from the central Sierra Nevada batholith (original figure come from Paterson et al.,

2015)

3 AR I FR A4 a4

(a) —WHIEEFE Tuolumne 24 A4k (Ardill et al., 2018) ; (b) —3 55 JE Box Springs Z¢ %14 (Morton et al.,
2014)
Fig. 3 Representative arc-affinity intrusive complex
(a)—The Late Cretaceous Tuolumne intrusive complex in the Sierra Nevada batholith, western USA (Ardill et al.,
2018); (b)—Late Cretaceous Box Springs intrusive complex from the Peninsular Ranges batholith (Morton et al.,

2014)

XU s ey, A0 T mlm R, P A 2, MEEmLaEs i ides, J& T
FE-E e ) B (B 4. MR A RIE Sh T AR, sk 1 TR e 7
it (B 5) (Ma Xuxuan et al., 2019; Wang Chao et al., 2016) . H:IlE FAEH 45 T 544
i, A0S T TR ) P A e RERD B E S - B Al o FE (Zhu Dicheng et al., 2015) .
BRI R ST 9ICE A H BRI 00T 8 0 086 55 S8 K 2R . i AR vy i B AR | ke
FEWERTTE L RS ARG RN R Bl - R A R A T R S
e SR T e BRUR S P E AL N A5 H R R R R BRIt Sr e L (Molnar et

al., 1993; Tapponnier et al., 2001; Veevers, 2004; Xu Zhiqin et al., 2015) . [X]JE & e 2% AR LR



fE5elf, MERmRER, BRNAEONER, Wl BT 2 %0E. R, 546k
PEARAI N IS AR . R I E B KAPE 25 DU SEVE AR 2 S8 i FEA5 A EE, IR fE
WETE b, ERAEWIFIRIE L, MRS S (i T R B K ZE R

P 4 95 Bl et i KA 36 A9 S X e 0 o B

Fig. 4 Tectonic framework of the Tibetan Plateau and the location of the Gangdese magmatic belt

X i 22 2 JEE 4 I 18] 5 S P8 s 2 dn i AR, FLORAE S, FR BB Bk
W SHIPEAE R A, DAR IR RSN 7 2 W LR ], B A ERATREATIR AW TE o PR Tk P
T, ASCERON MREra Foa M R T e m ). KGR, R e H 15
A5 A AN S N AT AR A L, S AT AR R A AR R AR AR, RN
R BIPTBUE AR fL 9IS R E S e R AE 58 R AT IR 1T . v B A SCRE
Mol &, SHEEZAFRIRE, JFE IE XRHICE Sa O FUHE [ 58 1 R

1 X9 I 28 7 AT RFAIE

R U] [ JER 207 0 AL SRR VORISR, AR AR R, b o0 a4 B RE i R
ATTLEE G 1 ANBE A~ TR 5417 BBl A O ZR 15 20 2500 ks B AL T8 100~300 km FIFA) & 5 5 7
B Hz 54« (Mo Xuxuan et al., 2005; Zhu Dicheng et al., 2008). B & HARF 7T A WIERN
AN R IR AR IR R e B — B, WP AE 2 Mk R 4% 517 (Yang Jingsui et al., 2007; Liu Fei
etal, 2020). FrpEHufART . pr. JCECFERRIESAI . B AACE SO B R A AR B 220
ANTRT AP 5 AR AN 220 T ) 1 X0 JER 307 25 ety RO /N R A P %, B % Rt
To MR X — MR R B UAR vT RE E BT LR JUAN T D R AR A AR



J&, TR RLEE AR R A A B IR R s D . PRI A IRIARLE — i KB B

JZ, X —WiE AT e R A IS 5 48 57 (Zhu Dicheng et al., 2008); () Hhr ¥ A H 7%
XA TERFRN=84 8% e, I ARE =805 KA UG IR R RENEEN
FEERFE: (D 5 HRE SRR AR S AL A A R B A AErREE (B 6). AL T,
PP A IICE S A I A JE N =B 8 — H B R a3 (B 6), ARERMENF4, [
MERBATH, BRI . AR (B D, RMBIICE A ® M
Z R DS AR Cu-Au B, B HRET I B KW /) (Hou Zenggian et al., 2006; Xu Wenyi et
al., 2006; Xu Zhiqin et al., 2012; Hou Zenggian et al., 2015; Ji Weigiang et al., 2009). [, B
S MR E AT B¢ MR ETCE 7 RHR L AR R G B S R, DA e KRS
FAEMBEREHEY T EARE (B 6).

B 5 R B A B X 0 25 A A R . (&2 E Kapp et al., 2019)

Fig. 5 Geological map of the Lhasa terrane and the Gangdese magmatic belt (modified from Kapp et al., 2019)

e ety £ 2l B A BN G B AR, T AEREAT 2 KL, gk 2 a4
tbE2H (B 8) (Liu Zhichao et al., 2018) , F-#rAE M7 528 (Ding Lin et al., 2003) . VAE[IFE
= YA AE A P ) A 5 (Hu Xiumian et al., 2015) , XIS 8725 2245 F AT LARIG: A (60
Ma) i 2R R ] (60~45 Ma) RURREREN] (<45 Mad. JHFHIIE CE FEEONHEKE |

WA e INK S M FELX 5 A3 (Meng Yuanku et al., 2018), fEREA KiLaH)Z,



PP -BAT TR Rk R A ks, Bips- e —H k2 RS H KL ESE. 7
s A e 280 o s Tl 2 90301 2 S 2 DA R K R RIPR 52 KL s LR R . DU K o 3 9]
H F A I AECE B KB R G55, RS F 5 S Bk i e 44 (Ma Xuxuan et al., 2017a;
Mo Xuanxue et al., 2005a; Wang Ruigiang et al., 2019) . #k-152 K 1l 3 E 70 A 2E H W% 0 LA PG
LR Fr % AL 5B 1A & 24 (Ding Lin et al., 2003; Lee Haoyang et al., 2009) . 77— M2 B,

MR KA BB, T RES X7 - 78 1A 22 ¢ M6 A 9% (&1 6) (Cao Wenrong et al.,
2020) . JEhlHE A A DAL RBES N E, AR KRS KBRS MIEK I KA 5,
A 53K TR A A BRI 24 454E (Chung Sunlin et al., 2003) . 25 43 A AR ot FIERA 5 -k
L AR A S 85 D A U 32 i I T 8 B 5 8 e JA ) 22 2% TR K T 247 1] (Wang: Qiang et al,

2010; Zhao Junmeng et al., 2010) .

K 6 R MR s A Rea A B (R RIEIER, B b BT 5] 4R B 1 225 SOIRASE S —— 31
WA T BT SEE AR . AR SRR R AL SCHRANTE AT

Fig. 6 Distribution of magmatic rocks in the Gangdese belt, southern Tibet



BT KRS A R A A . B 2, NayO + K0 vs. Si0, (521 Wilson, 1989); Kb, A/NK
vs. A/CNK  (f&EH Maniar et al., 1989): & ¢, K.0 vs. Si0, (f&2%{ Maniar etal., 1989); K d, TFe0-(Na,0
+ K:0)-Mg0 (4BL&H Irvineetal., 1971) (BRTRSMR B, &b BT 51 AL B Ko S SCRRANE LS —— 1
WA R SRR TR ) B s A SCHRAPEE AT D

Fig. 7 Geochemical discrimination of the igneous rocks from the Gangdese belt. (a)—Diagram of Na20 + K20 vs.
SiO2 (after Wilson, 1989); (b)—Diagram of A/NK vs. A/CNK (after Maniar et al., 1989); (c)—Diagram of K20 vs.

SiOz (after Maniar et al., 1989); (d) —Diagram of TFeO-(Naz2O + K20)-MgO (after Irvine et al., 1971)



8 gl rg X s SR AR A B A IR

(a) —MIEHr M ACE FEBF SRR (b)) —RURBSH R ARl (o) —iliKCE A g B R a2
aE (D —lKCE I AR NS (o) —NIEH D2 KEARRES, (f) —HiKERE RO mEF
Fig. 8 Representative field photos from the Gangdese magmatic belt, southern Tibet
(a) — Photo of Quxu batholith of the Gangdese belt; (b) — Nyaingentanglha Mountain of the Gangdese belt; (c)
— Late Cretaceous sheeted dyke complex; (d) — Early Eocene granodiorite of the Quxu batholith; () — Angular
unconformity between the overlying Linzizong volcanic sequence and the underlying Shexing Formation

sandstones in the Maxiang region of the Gangdese belt; (f) — Magmatic enclaves within the Quxu batholith

2 WA Tk
KT A F R A E 7R, Bk BIIE R B XA s CR RIS AR
R PEA R (Ducea et al., 2015) , BAK vz 48 FH OB S 5 A AEAR 22 Se 1T (Paterson et al., 2015) .



BRAN, Bk AT S il T A AR R AR A fa 35 S R i 22 (MARs) SRiBER
I 3% 1% = ] (Cao Wenrong et al., 2017; Jicha et al., 2015) . 1HJ&, XMW T4 JEH
RIRBRYE, RS SE R AR T B IOHEN 515, DARORG 2 (K BF SR RLE 1 52
AR e AR — AR R #2 BB AR, IRl EE . R R X
TAERIA A, RIARX R  E, T A SRR A S i e 7t — -k
WAL RSO AREFE X RIS CaRomms a8 INBCPBIFERR I ge i, Nz X
JIHT M AURG R (R AL R LB RO B A R R U DU SO
A LuHE FA ARS8 A LuHE FA KB, SKIBERAIRR g MR A 9ICE S e R AE

(Attia et al., 2020; Sundell et al., 2019) .



B9 RRWEE Ho A s INBCE YRS KDE it St 7792:3k B (Vermeesch, 2012)
Fig. 9 Kernel density estimation plot for the weighted mean ages of igneous rocks in the Gangdese belt. Detailed

plotting method could be seen in (Vermeesch, 2012)



IR T s PR A A B 8 A i R A SR, 7 e FRAT TG 10— — s 1 AR A O Bt R A
ANZ G SCHR, U0 FEAR BRI, 75 S AR s EE R . AR, XI5 AR
PR ST A S ABRUR (U

B 10 (a) -MERMER A#AA U-Pb INBCFEER G A (b)) —XUBEIRAGT .« Fi Bl 2kt Sz ] S
JEEA U-Pb EI Gt A B (g 25329 1) 13645 MRS S51EED. it 771E3k E (Vermeesch, 2012)

Fig. 10 (a)-Kernel density estimation plots of zircon U-Pb weighted mean ages for igneous rocks from the



Gangdese magmatic belt; (b)-Detrital zircon U-Ph ages from forearc and foreland basins of the Gangdese belt
(with only 13645 ages from a total of 25329 ones being plotted). Detailed plotting method could be seen in

Vermeesch (2012)

3 WEILLs

KT MEETIICE R iESD, B A MO KRBT AR, 0D KAt 1 X R 2CE
%55l (Ji Weigiang et al., 2009; Wen Daren et al., 2008; Wu Fuyuan et al., 2010; Zhu Dicheng et
al., 2018) . 7E 9 AR T MR E K D2 RIBEN IS CRILEE MRS BIIALE
WA, AR P T 2 IR E A K FAE, 11 200~170 Ma,  100~80 Ma A1 65~40
Ma 5 06 o 7 ZEAEBESRIF AR KL HE AFAE DT R 100~80 Ma U], 147 /£ 200~150
Ma HJUES] (&1 9)o X —ILRBATAREM F K LG I ok iR . XU R 70 A R %
AEA., DAk, NIGES T 200~150 Ma FEEIER . ML R, 100~80 Ma [¥)
KUIE I AT BR, S S ST 3K BN 1] Y LA AR S5 I, 2 BT B Ta) 4 X)
JEHTATREAL T — DR, AR T KIS B AL AT, VE4E 7B LT SCie .

K11 MRETE A A U-Pb SR vs. 847 BF AR Ca, b) AIXERTINAT . ARG 67 58 #5 47 U-Pb

ERS vs. B0 HE FALEE (e, D). BETTERE (Sundell et al., 2019)



Fig. 11 Magmatic zircon U-Pb ages vs. epsilon Hf diagram for the Gangdese belt (a, b) and detrital zircon U-Pb
ages vs. epsilon Hf diagram for forearc and foreland basins of the Gangdese belt. Detailed plotting method could

be seen in Sundell et al. (2019)

BEAL, X R ST 91T AT il 2 S S X i R il (it 2y, 38 I T 3K 8 7t ) 1 S
A7 U-Pb SRR B AR, — B R L L AT BAaE 7 MR nlUE 2 138 AL 72 (Orme et al., 2016;
Wu Fuyuan et al., 2010) . FATHEE 7 RKEAT ANKEHE WK 10 Prigos. @il 10 AR,
MXIJECHT 100~80 Ma A1 65~40 Ma > S Mg IR IX S it B AT A E R I AOIE SR B A 4F
WV T AAAE 150~100 Ma FRISEERIE, (B A3 A FRue I T LA MM I . XI5
WA U B 73X AN 30, % A B G 1) DX JE 30 M Ak T 51 %3 3l G -F- #5491 ( Zhang Xiaoran
etal., 2019), TiHIHT Z by &1 AT AU B by JbRigs A fE4S (Laskowski et al., 2019).
KB4y 150-100 Ma B8 #5A7 BATHIXH & 400 Lu-HE A2, X SEEHF. dbhig D5
IRV S IR N EAHYI4 (Zhu Dicheng et al., 2011). Hi1F X ¢k 2 40 k58 FL AT fE A7
TEEIN) 2 545 (Zhu Dicheng et al., 2008; Ma Xuxuan et al., 2018, 2019; Tang Juxing et al.,
2015) , HIX— A S HIAE B ic ANV, #K0MT 200~170 Ma 5 SRIEIANE A SCIEAT 1 18

XY iy 2 B A Lu—HE [R)A7 2T | B Bl G A B B A Lu-HE RG24 2R
JLE 11, i R EOREEA S AR ATE 100~80 Ma HH], REAI2 90 Ma 7245 S 5401, €
(O (HAE+12 2. 1E 65~40 Ma FAKIEW], A HE R RARTERECR, € (O A-10
F+15, FRIERIEHO0 745,

Zi ERTIR, XA AR R 2 a2l i 2B L] (100~80 Ma) ATy
bRt (65~40 Ma), KA TH ARG FE] (80~65 Ma).

4 VI E AR S s N &

TG IR RN BB I SRR AR B LA R 1 SR 32, BRI K 5 58 1 T Bl A AR K 1Y
o BRI, R R TR, IR ZIE KA AU PR AR A T H R SR, BT
028 ) P O AR I AR T HhAE I AR ) PSR R IR AL, IR B
H 7% N JE 1L £ (Cao Wenrong et al., 2016; He Bin et al., 2009; Paterson et al., 1998, 2008, 2011) .
IR T, KRS 100~80 Ma F1 65~40 Ma RPN A JRUEHT, Blos JMR R - 7506 B T

X FF R 5, £SA 25 5 (Cao Wenrong et al., 2020) ?



X BT 25 A TE AN SR I SR BUBA -t A B 52 i JBAT . Wl 12a BRI AT
£ 100~80 Ma MR HEIA AL GGG TE, iy X T 7 )R EEAE 100~90 Ma HYITa] &)
ARFERHEIN (B 12b) o X 7e i 7 J5 2 58 i AR 7 3 R 15 AR 2 e T i s SRR
M7 7 (Guo Liang et al., 2013; Zhang Zeming et al., 2014) , H 2-7-¢ i+ 45 B B i55 )5
FEE /b B4k %) 55 4 LJE (Niu Zhixiang et al., 2019; Qin Shengkai et al., 2019). T iX £ =i
— AR AR R A2 90 Ma 7 A MBUESRIR MY Al KA . TNASE RIS 954 5 A TR AR AL
i (Dong Xin et al., 2018; Zhang Zeming et al., 2010) . 100~80 Ma C(U&HAE 90 Ma Z£47) ¥
HIRAERHENRICE R ARV ERT ZKE, ZUEKE . WKERERNK S N, 24
AERT W IR 3 s 2 5 40, T G v, Y XN 1% BAE U5 9 3= (Ma Xuxuan et al., 2017b; Meng
Yuanku et al., 2019) o W [ tH WA 5 AR A7 5 e 0 5 P [R] S s 2 9 AR5 0 X G At
FeINJERERTTER . T U, Rt e ) e Ak T — AN BT RR S e S A IR R R i T T
R —AFFHCIRAS (Zhong Kanghui et al., 2013), #4 B R AR MAS ERIEM . ¥1221H
TN & 5 AT < AR CE A 13a.



K 12 MWk (a)s H5eE R (b) FIEDE-MENEIRE R (o) 5 TFIR ROE &R . 51 FISCHR: (Cande
etal., 2011; Ding Lin et al., 2014, 2017; Gibbons et al., 2015; Ji Weigiang et al., 2014; Kapp et al., 2007; Molnar et
al., 2009; van Hinsbergen et al., 2011; Wang Jiangang et al., 2017a, 2017b; White et al., 2012; Zhang Zeming et al.,
2010; Zhu Dicheng et al., 2017; Niu Zhixiang et al., 2019; Qin Shengkai et al., 2019)

Fig. 12 Gangdese surface elevation vs. age (a), Gangdese crustal thickness vs. age (b), and convergence rate of the
Indo-Asian continents vs. age (c). References cited from (Cande et al., 2011; Ding Lin et al., 2014, 2017; Gibbons
et al., 2015; Ji Weigiang et al., 2014; Kapp et al., 2007; Molnar et al., 2009; van Hinsbergen et al., 2011; Wang
Jiangang et al., 2017a, 2017b; White et al., 2012; Zhang Zeming et al., 2010; Zhu Dicheng et al., 2017; Niu

Zhixiang et al., 2019; Qin Shengkai et al., 2019)

FHLE 100~80 Ma [ JRIEH], 65~40 Ma XA S IEIIRAE T &, BLECR R ik



IR Z AR T SR LA IR . AT LA FTRETE T XIS A e
5o, SO I EHEE O¢ (B 13b). SIEHEARRT, S X TR sk Al B %L
T — MRS R, B, ICRIGEGSE, S BUE N A IR agiar (&
13b) o HIERIL 22 BIF 78 T BOMAE SEAE 55~45 Ma 18], X i i3 52 )8 2 23k 58~50 24 HLJE (Zhu
Dicheng et al., 2017) . Jt4k, A X]JE 7t 3R 4k vT g tHak 2] 4500 K DAL, St p) 2
Hi5e. EiER (Ding Lin etal., 2014) o LA — JRUESE T P—F FR-3I0A S 4 A -4 52 n
JEHIZ RS (B 13b).

SRR SR s (B RN A SuR

SRR B 1L I I 2 R R L, IR 2 A E PR I IR AR, bt
Matthews et al. (2012)i\ it i ok B 20 1) R VG S X BLAN R R 2R S AR SR AR IS 3
VEFRIRI= 40, i A Sl e 1 2 SR Tl s o e B K R B A& Y - Lee et al. (2015)
VU s A2 14 5 R 3 Rt B s SR RS T 0 2 BEHES IR 3R . EAb, Bir Bkt
SRR BT BOEROFE A AL 7 ik e B R L JE R R Rl e XS T S R BN th n] e i
Rk RSB IHET (Paterson et al., 2015), £ Rl 57 ik 2 (K 4H L [R1 52808,
il XTI &/ i HTRE R S e B9 R el . BLR B Bt & AR ik
YERT 51 AR L 7 1) 38 Bl ik N g AR S5 T AT 3 BaIUa 9% (%2 30N (Ducea et al.,
2007, 2015; DeCelles et al., 2009, 2015; Cao Wenrong et al., 2015). fEVERMAIEHT A1)
AT, HA R AIE CEGRIE ? ) BOAH TR AT RE R i Rt B U S RN Y 5 —
FPyB7E /15 (van Hunen etal., 2015). 358 (8 S0 A AR EGE 2 K 3N 1 A K AT RS I 2 2
PEbRl I ERE w7 ICE AR U T S iod IR VR BOE AR AL (1 5G82E CArdill et al., 2018;
Chapman et al., 2019; Attia et al., 2020).

KT T RIS RIE] (100-80 Ma) HIZh 2 fifke T 2A DI,  RIVE G fifrh
13X, (Zhang Liangliang et al., 2019; Zhang Zeming et al., 2010; Zheng Yuanchuan et al., 2014) Al
b~ 2 KB R e A A BBl (9 TR BE S Qi Weigiang et al., 2009; Ma Lin et al., 2015;
Meng Yuanku et al., 2019; Xu Wangchun et al., 2015) . Pifh 5 0AR e 1R - iR 100~80 Ma 31
) s SR AR P 7 IR R 0 T R, B & E R BR .t A I b =
SR FE PRI 2 BOMR Z 30 DX PR v iR R A S TR A B e R A, DA e T PR o A A2 iR

(Guo Liang et al., 2013; Zhang Zeming et al., 2010; Niu Zhixiang et al., 2019; Qin Shengkai et al.,



2019) , TTIX L i AR BV B VE AR R, 7R XU M Al X A 4R IE . 28R,
R RTRE b 25 A3 o A 1 38 L st A PE RS TR vty A 1 » ey A A TR 307 2R B
J B PR B T i SN i AR ST F A EE T S ARF R R B e e A U S B AR 100~80 Ma
S IR) A 3 A X AR P AE 1] 2 20 A R . (U, RRSE R AN R T 2 X
= 100~80 Ma JYITa] AR AR & F5 S KL E IR K LS S BrBE AN SR H R 36 1K
%5 2 4k (Ma Lin et al., 2015; Zhang Liangliang et al., 2019) . i@ it LA EigiRASHE KB, Tids2
T AR I RO B AR TR AR R R b 5 SR LR AR, dti& sl T 100~80 Ma
St H R LT SEE S O 35 (0 SR AR A I 3, RIVIT I 1) S A FF (magma flare-up).

B 13 KURBEREA SHhFnEd . (o) KRB A EHICA R0 S in/E it fE: (b)
X e B AR ARSI SR AR A 5 e i JE A . BB 22 5 (Suo Yanhui et al., 2019)

Fig. 13 Tectonic models of arc magmatism and crustal thickening for the Gangdese belt. (a) Late Cretaceous arc
magmatism and the crustal thickening for the Gangdese belt; (b) Early Eocene arc magmatism and crustal

thickening of the Gangdese belt. Cartoons are modified from Suo Yanhui et al. (2019)



55 100~80 Ma & JRIEHIMHELL, 65~40 Ma HIA RIEHIHF IR REHEAGD . KO
iR s RN YR R TV i PO O o 0 o ol ol PR A Y 5 T B I ) A 4l )
] i O, WIEAREREIT [E] W% 70 31 30 Ma (Aitchison et al., 2007; van Hinsbergen et al.,
2019; Yi Zhiyu et al., 2011; Yin An et al., 2000) , BRI FE RS 2 Ko K418 BIRT A Al 1
I [ 458 7 78 60~50 Ma (DeCelles et al., 2014; Hu Xiumian etal., 2015), [Kitt, $A7# HAR]
BIYRE—E PR W A A I [B] 2E 60-50 Ma M), WX ARG, 65~40 Ma H[A] NI %F
SR i O e 30 ot ot A8 FR) 450 300 o A0 o 20 4 ) 450 B0 2 O o ASU R A e 077 2QFHIAR R 31 73 272 R
FUL PREARL RIS ], 0T CE R S e RIBRART AR 5, PR IEAEgkS:, A
MITHFEEIERIUE K, X5 65~50 Ma 18] T2 7041 AR 5% K LLa AL K
K FE IR AL S & (Lee Haoyang et al., 2012) ; Hiyk, Bt &I FUG, M s JFiG
[ljiE, L RefRE X RIS N 65 Ma JF46 ) d AL i) B I #2 2 %5 (Wen Daren et al., 2008;
Zhu Dicheng et al., 2015) ; F-&, M4 i AR (0 0RbAsO R ) BT B8 Ak A 0 T3 m Bl 9 B, i
B X B FUE SR AR, KT R 2 RIS« R a4 A R R I 5 SR A (&
8) (Dong Guochen et al., 2008; Ma Xuxuan et al., 2017a; Mo Xuanxue et al., 2007) .

AR, X PRI R I S35 51 e 391 5 B0 2SIV 9 PR SR T A S 50 A ) e 5o 1
KA AE 100~80 Ma Ha], IR KRS ROV RIERAEGABIGIN; AL 65~40 Ma HI[H] EP
J5E NP KB Y SR R AR % T % (B 120D FH bt B X B 5ICE S i AR A 32 B
P KBV R R )52 (Zhang Xiaoran et al., 2019).

Zia UL ERTE, ANVETRHLS] SR, LTI . bR B R K B A L
Z AR AR PR SIUE I AR B S A E R B TR IR . S TR BRI HES P 22 . 2T B A
Rz e, e KRR . MR R SRS S IE A T
ZHIT

6 A KA R 1k

ST RS SRR TR, SR 1R 5 BT S HORH S W LA F5 T 12 0
PR RN IT. ORI 45 MR I TR R AE %, JATI ORI R LA B A
it — AR

) B —, RS SR 5 2 N TR BE AR A b S e A LA P AR, ARRRR IR AR



F Bl e . FEELE AR TR, A IR IX R T, SEn@p Ll in g, fnd g it
B X 73 FE S RISV AN 2 5 LU . (ERRR B IE L A RICE B R B EEE . BN T i
J7 o RV R o o B 24 LA 9IS SR R WG I s % #8455 K DR (Atttia et al., 2020
Martinez Ardilaetal., 2019) . 84, FEWEHIE FEE RAAE AA A% T MM RFIEHA S
(X 53 PN RAR AN [ 1 [ & e 1 4 T (Ji Weeigiang et al., 2009; Mo Xuanxue et al., 2009) ,
AT X 100~80 Ma H1 65~40 Ma P& SIEIISEIE2S 5 Hf?

)RR, FEPIAN A RIS IR — AR A P51, B 80~65 Ma (Wen Daren et al.,
2008; Ji Weigiang et al., 2009; Zhu Dicheng et al., 2018; Zhang Xiaoran et al., 2019) . 5 It [FIH,
WrRFR I Fe s A BT IEAERR SN, T A G Sh 2P 7 Rk, JREIAE? FLETHIRT 7
ICA I & AR T SRR 1 (Ding Lin et al., 2003; Wen Daren et al., 2008; Zheng Yuanchuan
etal., 2014) . AEIRIFEA I IE DG HTEHT, iAo M EEAAR I IR AT 4, 54k, A
SV I DAL I R I, e 5 B M5 Y AR TEARFAE AN AT, & —Fh IRl 22 56 i i
Ly P e 4 R e 2

=, M 65~40 Ma B SRR, AR TIUEAE 50 Ma 22, LKA
. IEWRTSCHTIR, AR EN - KRS A e R 7E 60~50 Ma Hi[a], 50 Ma 1R AJ g2V
— i s ek 81 i — B AR 4, 3 5 B RE - EWN SR AR AE 50 Ma A7 R PEAKFFAHYI A (van
Hinsbergen et al., 2011) . St [ERS, SEAEAE T — R 501 [FREE AL 2 Jin Chunsheng
etal., 2018; Li Shihu et al., 2020) . FRATTANZEEL i), [R5 AL an o] 55 R R AL 9ICE 3474
& PR BB S RS A KSR N R A R, Xl
SKAFTEERANf# ?

T 4k

KRS 9 BAT SR B AR i, B SO0 58 n B A e R ek o Ay rh =
FEARA R IR B I IIVE Sy, R X R 2t IUE SR AL B R B e U E A AL A
BRI A2 100~80 Ma F1 65~40 Ma W3, o fa] [JRE — AN 9P 5] (80~65 Ma). UE4h,
TE YR BT A FH RS, W8P sTik K, MR e A R8N E, RFICE R4
5 b 5 0 1 2 D) ORI

B SO A AR VSR [ EE N K2 Scott Paterson %, TEHREE A it FE Hh 5
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Abstract

The continental arc belt, located at the frontier margin of convergent plate, records the subduction of oceanic
lithosphere and the continental crustal growth processes. In addition, the continental arc is the best laboratory to
address the interaction between crust and mantle. Increasing studies reveal that the growth and emplacement of
continental arc magmatism show episodic patterns, rather than a steady or continuous process. Compared with the
magmatic lull, the magmatic flare-up is characterized by high magma addition rates (MARs) and magma focusing,
which is favorable for the formation of big arc batholith, such as the Sierra Nevada and Peninsular Ranges
batholiths in the Cordilleran orogen, western North America. The Gangdese arc belt is located along the southern
margin of the Lhasa terrane, belonging to the overlying plate of the Indo-Asian collisional zone. The Gangdese arc
belt is separated from the southern Himalayan terranes by the Indus-Yarlung Tsangpo suture zone. The arc
magmatism of the Gangdese arc persisted from ~240 to ~50 Ma, is closely related to northward subduction of the
Neotethyan oceanic lithosphere beneath the southern margin of the Lhasa terrane. Thus, the on-going studies on
the magmatism of the Gangdese arc will help us to better understand the Gangdese arc tempos, the subduction of

the Neotethys, as well as the crust-mantle interaction. In the present study, we have collected voluminous zircon



U-Pb ages and Lu-Hf isotopes of igneous rocks from the Gangdese arc and detrital zircon U-Pb ages and Lu-Hf
isotopes from forearc and foreland basins. These compiled data, in combination with regional geology, lead to the
following concluding remarks: 1) the magmatism of the Gangdese arc shows episodic features, with magmatic
flare-ups culminating at 100~80 Ma and 65~40 Ma, respectively; 2) the magmatic flare-up is favorable for the
formation of big batholith with depleted isotopes, implying significant involvement of mantle material; and 3) the
magmatic flare-ups are coincidently synchronous with the crustal thickening events, revealing that the magmatic

flare-up contributed greatly to the crustal thickening.

Key words: continental arc magmatism; magmatic tempos; magmatic flare-up; crustal thickening; Gangdese;

Tibet



