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Abstract: The Jurassic magmatic arc is located on the southern margin of the Gondwanan arc, in which Jurassic
subduction-related Cu-Au and Miocene collision-related Cu-Mo porphyry deposits are developed. However, little is
known about the diagenetic links between subduction- and collision-related porphyry Cu deposits. In this paper, Nd
isotope, AFMQ and Eu/Eu” value mapping has been carried out within the Jurassic magmatic arc, based on pub-
lished whole-rock major and trace elements, Sm-Nd isotope and zircon trace elements data. The mapping results
show that the main development area of Jurassic subduction-related porphyry Cu-Au deposits has high ¢Nd(¢) and
young Nd mode ages during the Jurassic period, which exhibit juvenile crustal features, while the development lo-
cation of Miocene collision-related porphyry Cu-Mo deposits is near the interface of the crustal contact between the
old and juvenile crust during the Jurassic period. Jurassic porphyry Cu-Au deposits were basically developed in are-
as with high AFMQ and Eu/Eu” value magmas during the Jurassic period, and Miocene porphyry Cu-Mo deposits
were developed in areas that exhibit either areas of high AFMQ and low Eu/Eu” value or areas of low AFMQ and
Fu/Eu” values during the Jurassic period. This indicates that during the Jurassic period, the magma in the area
where the Jurassic porphyry Cu-Au deposits are located had higher oxygen fugacity and water content compared to
the magma in the area where the Miocene porphyry Cu-Mo deposits were developed. Water-rich and oxidised mag-
mas provided sufficient S and metallogenic metals for the development of Jurassic porphyry Cu-Au deposits by inhib-
iting early sulphide saturation of deeper magmas. Comparatively, the magma of the Miocene porphyry Cu-Mo devel-
opment region may have failed to reach conditions that inhibited early sulphide saturation in the deeper magma due
to the mixing of ancient crustal components, which triggered early sulphide saturation, leading to the formation of
large amounts of Cu-bearing lower crustal aceretion and inhibiting its mineralisation in the Jurassic. The Indian-
Eurasian collision resulted in the bottom intrusion of thermochondritic melts, which triggered the remelting of Cu-
bearing lower crustal heap crystals, providing a favourable source of metals for the formation of the Miocene porphy-
ry Cu-Mo deposits.
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BEA Cu B R — B F T s KR ER B
(Richards, 2003 ; Sillitoe, 2010) , H- 530AH A A1
PR B RH G, R 22 0 5T S AR M e A 1) 950 23
(Richards, 2009, 2011) ., fiEWFsE & B, J5 filf 48 2
BRALA R TEES Cu R (Hou et al. , 2009,
2015a; Richards, 2015) . BfAWFFE W, #lf i 5 BE
i Cu W IR J T 2OR IR T 581 I v i
w44 R I T M S 434 il ( Richards, 2009, 2015;
Hou et al. , 2015a) . JAE e R % KR BRE A Cu A7
AR D M OB I B Cu W IRIEAT T 2 0F 58
(Hou et al. , 2015¢c; Yang et al. , 2016; Chen et al. ,
2019a; Zheng et al. , 2020, 2021; Xu et al. , 2022a;
Wang et al. , 2024) , {HXJ T 3 PR A AS [m] B 4903 0 1A
IBEE Cu i Z A IR RATR N Z D

RIS G R 20 5 R b R B A Hhom i

JERHEBE S Cu 07 AR E AR AR SCBRE S Cu 7 (K
A, 2007; Tafti et al. , 2009; Lang et al. 2014;
Hou et al. , 2015a, 2015b; Zheng et al. , 2016) , 24l
GER AN S Rl A Cu 5 Z [RIHK R I KRR
o 75 TR 5 A0 VB ) W Jo 2H LRI AT R 2 oy 2 A
ARRRW) BT A3 AT, 6T B R B ET IR AR R TR
WAk 4 B 4H G 1 25 1) 34 22 )G HE 24 (Hou and Zhang,
2015 ; BEHIHESE, 2020) o POA RIS RIE B AT AE 5
G ST R T AR 5T R A DL b S s A
WARRIER A % (Hou and Cook, 2009; Hou et al.
2015a; Xu et al. , 2021) , I EA B AR EE
FK SN T RS RIE A P ZOCEZ M R R
(Kelley and Cottrell, 2009; Yang et al. , 2016; Bao
et al. , 2023; Xu et al. , 2023) , PULIRFEARE 44
S M 5C A SR R AGR B B K =G DL, X T
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x4 Sm-Nd il A7 Lu-HI R332 32 A7 Bl
VEVEAG M e 38 10 A9 T 5. R A 350 R il b 52 A9 4F %
( DePaolo, 1988; DePaolo et al., 1991; Kovalenko
et al. , 2004) , I+ L9 W B IR 1) %€ H57 ( Mole et al. ,
2014, 2015; Hou et al. , 2015a; Champion and Hus-
ton, 2016) , 4% Nd AR EHREFE A H NN
WS- AL, AT RIS R XSl ] 437 2R B PRT 1 TG O 7 125
P T WL FERS A1 18 1 ] {0 28 LA B ELAG A (0 i
45,2018)  JEAHEA R EE TR OR I AFMQ fE
A1 Eu/Eu " {653 5085 FATE 5 v iy S 22 K 75 i
IARHTEPR o ArcGIS SF{HZ IR EITERF 5 X Sl P 7] R
B T RO A, R B AT AR 9 E
K FM A F R Sm-Nd 6] 037 2 RS A 0 B
R EERl FERESE X N #E4T Nd [F 7 % AFMQ Fl Ew/
Eu ™ fHIR ] S5 ER R % 20 0 2R I b 5¢ 41 1l S il
F8 3 L1 IR i RV B SRR DG R BE T Cu 07 22 (] )
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la; Yin and Harrison, 2000) . 7 % Hb {495 I 5% 7] —
NAEETR R 7 (SNMZ ) 3% 3k — K Hr 1l 4% &
(LMF) 43 A AbRLE™ | hhr i F1 g S5 i =385 (
1b; Zhu et al. , 2011) . JCH0EE AR T HE ] - 7%
TTAE G (BNSZ) R SR 10 - A0 AR B IR 242 Al 22 1]
PR 0 - A ELL VIRV TR AL - DA &
I A AL AN A A (Kl 1b; Zhu et al.
2011; Hou et al. , 2015a) . H1LE™ i AL B I S 0]
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Fig. 1

Regional tectonic map of the Qinghai-Tibet Plateau(a, modified from Zhang et al. , 2020a) and the Eastern Gangdise Belt

(b, modified from Xu et al. , 2020)
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Zhang et al. , 2014) , BCAN, FoJR 0 XA H B8 /0 5
WA SRR RBERAM=SRWEENEZE (R
HF4E, 2008 ; Pan et al. , 2012; Zhu et al. , 2011)
R B AR A T 9% U M = KA 1L % 5 TR0 B ¥ — R
ERATTTAE A 2 0], F2 2 b A AR ol 1 — 4
ek -DURZ 7 (R AR i A ok % -
RS B 2 - WA AR T2 4 ) e XIS
Wrade % (K 1b; Zhu et al., 2011; Hou et al.
2015a)

XI5 8 7 v 5% bl A v 5 R0 sh de oy 3
PR 28 LR AR R AR T RN A KT B
(Ji et al., 2009; Zhu et al., 2019), % fifi | & 2
1 500 km( Wang et al. , 2024) , XS 3 Z4 &
f34% NE-SW [1] \NW-SE [a] Fll N-S (] £ Wi E-W
] 3% ot Wy 224 A BT D14 (I 1b; Chen et al.
2019a) , X $E4 15 1Y & B 2T iRttt — it N-S )
FHN E-W [a] 1 2 AE I 59 00 i ( Coleman and Hod-
ges, 1995; Blisniuk et al. , 2001) . H B L7
o BRI AE RS A A R AL T -
158 600 km PRZ ZA IR, ol R R 240 A
R R PR AR B UR B 20 ke Ll M G, Bl BN T — 4%
£35 1 000 km PL_ER A 222250 (] 1b; Hou et al.
2015¢) . PRT 40 (2 A PR 50 ph o A IR KA AR
N AR A NS R I A BRI
KK AHR(Ji et al., 2009; Zhu et al. ,
2011; Xu et al. , 2019; Li et al. , 2022) . Hlfif#E )5
HUBT IR IR 5 TR AR B b o A AE AR B 205 KR
W, BRI A K AR A B 2 A A KO -
FUZFA R (E 1b; Chung et al. , 2003; Hou et al.
2004) . BIKvEFUR A S BA BOIREE M itk 2
RN A A 3 K AR < A R X 5 5 (Wang
et al. , 2024)

TEARE 28 2 J I rb R E0 T 0 = 2 0 B J
YEHI(E 1b) a5l 50 % 2 0CA A K Cu-Au
AT (A5 40 e A AR VRN ) 55 2 R 4% Tafti et al.
2009) F1 -5 w7 i 5 il 15 25 A OE 1 Cu-Mo A
(B an B3 OR g T s M YL 4§ Hou et al.
2009) , HOBrHEEE Co 0K SR @ iAELE B VI Y
ZMIER , FlangK e H ARG IR &K B
PRE 2 K BUARIE (K 1b)

2 Sm-Nd [A3 ZBRIE 5 K

2.1 Sm-Nd R E4F4E

ST Fe A B b s G RO e A B R E A
F A Sm-Nd [ 057 28 B0 I e B, FRATTS i e
LOI<3. 5% WHE il , e A WAR if N B & R 1 59
i) Sm-Nd [F)07 28 5 , IR FH [R)RE 04 5 1 E i
FEE, BRI DT 5 S80S WL SCHER (Jacobsen
and Wasserburg, 1980; Wu et al. , 2002)

ZAIEJ I eNd (¢) [E3 41 T-14.12~8.71 Z
6], KEBART 0, ERD BRI A /Y
1E eNd () HHK, HUOE e 2= WK A, 1ok, RE2 8
o i 14 B B BB AR R (1) 7 5.29~0.26 Ga Z
], KA 0 g LT =0.2~-0. 5 JEF A
(£1),
2.2 Nd BfiZ%E%ER

B TN TE AreGIS H i FH 2 R 85 m AL
TRIEEXT eNd (1) F 1y, FEAT 5 (E LI B B0 & 22
(Wang et al. , 2009; Mole et al. , 2014; Wang et al. ,
2016) , TERCHRAL BT AR v FRATT S St A N T 0 3
R B T LR R, U AT RE M BB Y UGG Y 0 A
T, X F7E 7] — Mo B AR AR TR [A] eNd (¢) {8 1A
i, oA TG AreGIS H BE ML £ 18 AR 9 I 22, 3 AT
KA E R S, I, 5% 34 > Nd [F]
PERAAWE I AE B A, TEAR P AL, ok 2 4t o 9%
IZRERFN P IL 3B A A7 1Y eNd (¢) 18 22 R f (il 1M 75 56
b H A A eNd (¢) E N E, s iy Ik
eNd (1) {H4r A 7E 89°E F1 91°E Fff T, HAth X Jaf 1
eNd() ERFATE0.6~6.4 Z[E) (F 2), HNAY,
B Nd B4R RS (0. 57~0. 34 Ga) HBLFE S 1E
eNd (¢) A F LAY A7 B, Bl 2 19 Nd 85 X AF 1R
(2.48~2.10 Ga) HITE 5 11 eNd (1) {EAH LR 2
(E3),

3 4 AFMQ Eu/Eu ™ $5-E 51K

3.1 %A AFMQ.Ew/Eu* $F
BT RSB LA-ICP-MS 434 i #E h 8k 4 i
JCE A fEZ BN W LR E YL sz AT IR
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Table 1 Whole rock Sm-Nd data of Jurassic magmatic rocks in the southern margin of Eastern Gangdise Belt

A A4/ Ma eNd(1) tpy/ Ma Ssmnd B AR
BB RA 188. 10 5.53 0.52 -0.393 Chu et al. , 2006
BB RS 141.30 -9.41 1.47 -0. 484 Chu et al. , 2006

B NKE 152. 00 6.91 0.38 -0.389 55| H Hou et al. , 2015b
e 179. 00 7.10 0. 40 -0.359 Chen et al. , 2019b
AL 178.90 5.27 0.52 -0.418 Chen et al. , 2019b
YL 166. 70 5.78 0.48 -0.411 Chen et al. , 2019b
Gl 180. 20 5.84 0.55 -0.320 Chen et al. , 2019b
ZIlE 167. 80 5.78 0.57 -0.297 Chen et al. , 2019b

RN A 172. 40 7.06 0.39 -0. 385 Chen et al. , 2019a

BRI A 171. 60 7.26 0.39 -0.341 Chen et al. , 2019a

AWK BES 166. 30 5.06 0.49 -0. 468 Chen et al. , 2019a

TER N A 182. 80 8.71 0.26 -0. 369 Chen el al. , 2019a
W 192.3 6. 20 0. 80 -0.135 Wang et al. , 2017a

WA KA 178.1 6. 80 0.44 -0.333 Wang et al. , 2017a
S 183 5.53 0.47 =0.472 Lang et al. , 2019
KA 183 6.27 0.50 -0.336 Lang et al. , 2019

NG TN K B2 181.70 6.30 0.54 -0.278 TJBH#E, 2019

AR NS PE 170. 00 5.70 0. 50 -0.388 FIE#E, 2019
1z K AR A 191.00 -12.79 3.29 -0.198 XIF S, 2006
H b KA A 193.00 ~13.77 3.88 -0.163 X F 5, 2006
At ZRALK A 193.00 -11.97 4.16 -0.127 X B kS, 2006
Ho KA R S 190. 00 -11.63 2.75 -0.241 XIFFHESE, 2006
KA 176. 50 6.49 0.48 -0.320 25, 2019

RN A 160. 00 5.38 0.46 -0. 479 FH#i, 2017

WG K 165.3 4.68 0. 50 -0.333 Lang et al. , 2018
ikt ik 165.3 5.05 0. 64 -0.221 Lang et al. , 2018
Wk 7K 165.3 5.56 0.43 -0.327 Lang et al. , 2018
WELk A Tk 165.3 5.01 0.47 -0.335 Lang et al. , 2018
WLk A Tk 165.3 5.03 0.49 -0.320 Lang et al. , 2018
WL K 165.3 4.80 0.61 -0.255 Lang et al. , 2018
AR B 181 5.91 0.47 -0. 428 Yin et al. , 2017
Ak i< R B 182 0.19 0.84 -0. 480 Hou et al. , 2015¢
ESi vy 190 3.01 0.90 -0.283 Zhu et al. , 2008
ESiwe 189 5.70 0. 69 -0.222 Kang et al. , 2014

EBIE PR T La>1x107° F1 Ti>30x10°° B4
it , DR OR H AT B8 S LR i 327 BB K A3 R Ti— (Fe) 4
s e, 2SRV R P 20 KOs Bk R 1
B a i BRIt 1267 2% ARG RIS — MYy ik E T
THE AFMQ 1 Ew/Eu ™ {8, BAR S 402 W SCHR ( Trail
et al. , 2011; Loucks et al. , 2020) .
ZAZIEJERESL B9 AFMQ fH2E L F-1.79~2.76
Z I R KT 0, Horf & A i AFMOQ {H 2 50>
0.53(5£2), R 2 & WA K Eu/Eu” (B4 15
F0.013~2. 143 Z ], KR&EBS/NF 1, I P -
M) Eu S8 (R 3) . K& S0 Ew/Eu H

>0.46,
3.2 %4 AFMQ.Ew/Eu” Z{HZ%IEE

i FHE R KNS LR Nd [RS8 B AL,
s ] FR S E LT AT IR O TR ArcGIS
BEAIL 355 455 T 325 180 10 O 25, FRAT T2 48 ] — A o AN (] 0
RS A AFMQ Fl Eu/Eu ™ {5 A4S B0V 1R R, %)
TAER] — M B AR AR T R [E] AFMQ F1 Eu/Eu ™ {H ) FE
it [FVRER L S BV E VR I i, Rk, 4 i
52 1 69 AL N EFT AFMQ 1 Euw/Eu ™ SE, 4
B A INAEAR D 20 B AN =5 AFMQ 5K
X8 ( >0. 53) FIFGMIE AFMOQ {H23% X 48, ( <0. 53) ,
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Fig. 2 Contour map of eNd(z) for Jurassic magmatic arc of Jurassic period (data from Table 1)
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Fig. 3 Contour map of ¢, for Jurassic magmatic arc of Jurassic period ( data from Table 1)
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Table 2 Zircon oxygen fugacity data of Jurassic magmatic rocks in the southern margin of Eastern Gangdise Belt

W IR/ A Fayis A/ Ma AFMQ BRI
TR B 407 PR BN KB 167.0 1.092 36 Xie et al. , 2018a
HREAS 4 07 IR AN BN K BEA 170.8 1.204 419 Xie et al. , 2023
HERTR &7 R FAINA BN BE2 165. 4 1.276 526 Chen ef al. , 2019a
TR 8 42 7 PR WG 178.9 0.747 792 Chen et al. , 2019b
T B 40 PR YL 174.3 1.733 752 Chen et al. , 2019b
TR B 407 IR YU 166.7 1.705 461 Chen et al. , 2019
HERT R 4 R G 178.3 1.055 09 Chen et al. , 2019
TR B 407 PR Tl 180.2 1.031 607 Chen et al. , 2019b

EZEV0N ARl 175.8 1. 289 089 Xie et al. , 2018b
VN AR IN KA 165.4 1. 052 265 Xie et al. , 2023
it FAIN A BN BE2 178.5 0.959 213 Xie et al. , 2023
EZE RN RN A 169.0 1.672 1 Yu et al. , 2022
BHEI RN A 172.4 0.727 591 Chen et al. , 2019a
WHEI AL R INK A 171.6 1. 865 743 Chen et al. , 2019a
g VN B 178.9 0.321 347 Chen et al. , 2019a
B RN A 182.8 0. 488 125 Chen et al. , 2019a
Vils AN 178.7 1.185 177 Chen et al. , 2019a
Vils AN B 181.8 1.243 227 Chen et al. , 2019a
%H RN A 184.5 -0.138 21 Chen et al. , 2019a
EA N A 192. 1 -0.110 81 Chen et al. , 2019a
0% Jp. AN B 173.0 2.762 355 Chen et al. , 2019a
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Continued Table 2
TR/ AR Feyis A/ Ma AFMQ HHE S 5
I yE AR N A 195.3 0. 039 409 Chen et al. , 2019a
HERT 4R 40 PR AP IE KB 173.7 0.897 947 ARERBTSE, 2015
HERTR 45 IR A 167.3 1.448 343 Wang et al. , 2017b
A B 407 PR RN 168.0 0.710 469 Wang et al. , 2017b
HREA 4 407 IR AL R INK A 172.2 1.910 79 Wang et al. , 2017b
TR A 4 7 PR RN A 169.5 1.451 311 Wang et al. , 2017b
KR RN A 182.3 0. 182 558 Wang et al. , 2017b
I RN 173.0 0.097 424 Wang et al. , 2017b
Iy PERIN S 181.0 0. 088 853 Wang et al. , 2017
wH TR N 168. 8 0. 846 168 Wang et al. , 2017b
H & | AR N 170. 3 0.503 648 Wang et al. , 2017b
KE 1B B 185.0 1.503 188 Wang et al. , 2017b
B ZRAKA 200. 0 -1.797 47 Wang et al. , 2017b
AR BB A 184.0 0.914 055 Wang et al. , 2017b
T ZRAERKA 200.0 0. 673 388 Wang et al. , 2017b
A B 47 PR AP KBRS 166.3 1.312 034 Chen et al. , 2020
TR 8 4 7 PR AR BEA 175.5 1.270 37 Chen et al. , 2020
k| MEUEE KA 173.3 1.240 125 Ma et al. , 2017a
N MBUEE KA 169. 4 1.295 778 Ma et al. , 2017a
g iy 174.3 0.251 748 Ma et al. , 2017a
Euil RN A 176.2 -0.066 19 Xie et al. , 2018b
KAl ZRIERE 159. 4 -1.058 14 Xie et al. , 2018b
KAl ZIA 188.6 0. 108 525 Xie et al. , 2023
ik RN 194.0 -0.069 92 Xie et al. , 2018b
k5 A RN BEA 188.2 -0. 439 68 Xie et al. , 2018b
THE AT BN A 181.7 0. 095 681 Xie et al. , 2023
T AL A 181.0 -0.278 07 Xie et al. , 2023
T 1Ebd 183.5 0.677 63 Xie et al. , 2023
BENS A N A 189.9 0.739 495 Xie et al. , 2023
L k| MBUEE KA 174.6 1.239 902 Ma et al. , 2017b
R 2L BTEE I 179. 8 0.250 804 Ma et al. , 2017b

x3 FNREFEFREHKRTLEREHER Ew/En” HiF

Table 3 Zircon Eu/Eu” data of Jurassic magmatic rocks in the southern margin of Eastern Gangdise Belt

LN/ VE=1N Eoy AEWE/ Ma Eu/Eu”* Bk IR

A 8 407 PR ABENKBEA 171.5 0.708 826 Xie et al. , 2023

TR 417 IR FAIN A BN BE2 171.7 0. 666 274 Xie et al. , 2023
RSB R  Sa SEIR AR DN A S N K B 174.4 0.724 164 Xie et al. , 2018a
TR 4 IR AN BEIN KB 175.9 0. 658 551 Chen et al. , 2019a
A B 407 PR Y 178.9 0.577 119 Chen ef al. , 2019
TR 8 47 PR P 174.3 0. 643 583 Chen et al. , 2019h
TR £ IR YL 166.7 0. 669 681 Chen et al. , 2019b
A B 60 PR LA 181.6 0. 543 570 Chen et al. , 2019
A 8 467 PR ZIAE 180.2 0.555 368 Chen ef al. , 2019
EZ YN RN 175.5 0.733 747 Xie et al. , 2018b

Z 7N RN A 174.2 0.730 348 Xie et al. , 2023

G AN BN K BEA 175.0 0.781 418 Xie et al. , 2023

EZ YN LRI S 169.0 0. 694 462 Yu et al. , 2022
e TR N 172.4 0. 822 037 Chen et al. , 2019a
GHE I TER N 171.6 0.569 748 Chen et al. , 2019a
WHEI AN B 178.9 0.793 624 Chen et al. , 2019a
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Continued Table 3
WIR/ i S/ Ma Euw/Eu* Bl 5
P RN KA 182.8 0.613 826 Chen et al. , 2019a
wH TR N 178.7 0. 566 766 Chen et al. , 2019a
wH A6 R N B 181.8 0. 550 939 Chen et al. , 2019a
%H VR ANEN ) 184.5 0. 506 206 Chen et al. , 2019a
HA RN A 192.1 0.514 965 Chen et al. , 2019a
L9/ LR N B A 173.0 0. 448 592 Chen et al. , 2019a
B 5 AP 195.3 0. 592 404 Chen et al. , 2019a
A 6 7 R HIEKBES 173.7 0.611 855 ARERBTAE,2015
TR 8 42 7 PR A 167.3 0.598 292 Wang et al. , 2017b
TR 07 IR TN A 168.0 0. 698 789 Wang et al. , 2017b
HERT 5 &0 IR BB IN KA 172.2 0. 629 763 Wang et al. , 2017b
TR 80 47 IR RN 169. 5 0.793 038 Wang et al. , 2017b
KR TN A 182.3 0.221 281 Wang et al. , 2017b
I FASIN S Ss 173.0 0. 452 099 Wang el al. , 2017b
s AR INK A 185.5 0.702 092 Wang et al. , 2017b
wH RN A 168. 8 0.427 249 Wang et al. , 2017b
H g ) RN A 170. 3 0.501 403 Wang et al. , 2017b
0% . LTS 185.0 0.293 278 Wang et al. , 2017b
B ZRERE 200.0 0.396 378 Wang et al. , 2017b
FA AR pidekas 191.0 0.158 313 Wang et al. , 2017b
TR ZRERS 200.0 0.352 273 Wang et al. , 2017b
TRA 4 407 IR A BN KBRS 166.3 0.599 236 Chen et al. , 2020
TR0 417 IR APENK B 175.5 0.707 504 Chen et al. , 2020
e BT 173.3 0. 306 793 Ma et al. , 2017b
R I SUTEE KA 169. 4 0.309 770 Ma et al. , 2017b
LN L BRI 174.3 0.312 842 Ma et al. , 2017b
Eul i IN KA 176.2 0. 534 564 Xie et al. , 2018b
KA —KE 159.4 0. 169 560 Xie et al. , 2018b
KATH LA 193.9 0.516 904 Xie et al. , 2023
il ik AR INK A 185. 1 0. 530 446 Xie et al. , 2018b
by ] AV BES 202.4 0.201 458 Xie et al. , 2018b
ikE B A 187.5 0. 428 230 Xie et al. , 2023
BEMS K N 174.9 0.528 119 Xie et al. , 2023
s 4 A LRI S 196.5 0.528 095 #ITEE, 2013
FHIKR s TR N 180.0 0.815 119 HHTEE, 2013
ikt YL 176. 4 0.271 062 Wang et al. , 2024
e ZIh 170. 1 0. 382 650 Wang et al. , 2024
A Qe 167.0 0. 260 529 Wang et al. , 2024
g YL 173.6 0. 436 831 Wang et al. , 2024
bis¥i Eqlip= 171.3 0. 420 222 Wang et al. , 2024
Ji¥in ZIH 179. 4 0.335 638 Wang et al. , 2024
L R LIl 182.2 0.274 496 Wang et al. , 2024
] R INK A 174.5 0. 602 198 Wang et al. , 2024
] TN 172.0 0. 651 223 Wang et al. , 2024
WHE ] RN 163.0 0.465 074 Wang ef al. , 2024
N ZiliA 186.9 0.245 224 Wang et al. , 2024
Jinds AR A 198. 1 0.490 654 Wang ef al. , 2024
L Nk WBUTEE KA 177.4 0. 306 793 Ma et al. , 2017b
k| WBUTEE KA 170. 1 0.309 770 Ma et al. , 2017b
2 G REEICA 174 0.312 842 Ma et al. , 2017b
Viashyieas 165 0.307 071 Guo et al. , 2011
R 189 0.404 257 Wang et al. , 2019
wHH 174.4 0.287 373 5] F Hou et al. , 2015b
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Fig. 4 Contour map of zircon AFMQ for Jurassic magmatic arc of Jurassic period (data from Table 2)
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Fig. 5 Contour map of zircon Eu/Eu” for Jurassic magmatic arc of Jurassic period (data from Table 3)

B0 AFMQ {H07 T 88°E 1 H 4 BRI , A AR
SIAGTE 89°E A (18 4) , HIKIZRER (K S ),
88.7°E ZEAM A1 92. 3°F ~93. 6°E BT H 30 95 4> =5
Euw/Eu” B A% X5 (>0. 46) , ik Ew/Eu” {5 ¥ X
3§ 5 L3 A 7E 2 O R A B AR N, KR A IR IX
Eu/Eu " {HAE 0.26~0. 46 Z|f],

4 e

4.1 HWERASHIHEHK

UTAER , Nd [ o7 2R B8 1 R DX A b e 21
SRt EHFE A 53 (Wang et al. , 2009; Mole et al. |
2015; {EHEH4E, 2018; Granseth et al. , 2021) ., 4F
BHLFERY eNd (o) B T B T 75 P M i fh 2k
N R - RN i 8: 1 L VR B 5 W R (7 8: 11 ]
FRER AW o FE A I A ( Yuan et al. , 2023) , SR,
T B 1 b e R 3 A A Rl R B AR il
DURRAE 38T 16 1k 19 JE 47 b 52 ( Belousova et al. ,

2010; Hawkesworth et al. , 2010; Hou et al. , 2015a)
Sm-Nd [l Z R R AR F IR T R 3 I fe oo &R
( REEs ), HEA—E MM, 7T LIA $0b 48R oot
RN A KU ( DePaolo, 1988; Champion, 2013)
FEHT A AT e G R v, T 50 R 04, 0 L i 5
it HLA B Sm/Nd 8, F8eNd (¢) {H B E]
224k, ( Champion, 2013) , Ht, eNd (¢) fE A Nd 4
AT S0 T A 7R B85 R SR TR b 52 YR 25 T ol
R T (IG5, 2018) .

PR% 28 5A 3K R R 90°F fE 221 91° ~ 92°F [ffilT,
FEARD ORI AT 8 eNd (¢) EAMIE Nd #5204 ik
(E 2 E 3) , F B S I 7E 0k 2 20 i & & A
A TS RIS 7R T X e A7 A L 5E A K, T
RS BT RREE T T ONF b S0 ) 2 VRIS 2 T A5 B 52
T o) 4 K A 25 B (Zhang e al. , 2020b; 38 355,
2020) , % L FETE PR B 40 I ) 35 A AE 90° ~
91°E BiHE A1 92. 5°E A MK eNd (¢) {E AR Nd
FAFRE X I (& 2 & 3) . Nd [l ZIHE S5 5R B,
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Fig. 6 Nb/Th-longitude (a) and Nb/La—longitude (h) diagrams of Jurassic igneous rocks (data from Table 4)

P B S R A OG5 1Y eNd () i s 1%
WrFRAR A #4 % (Hou e al. , 2015b) , LHgmR T/ E
EHSTIRG
4.2 HEMRFEHY WER

IRITIRE 20 5t S AR B A5 K A O, X T
JELE PR 20 S T B R i thE B 4 PRI B Y
STk A EE R L, B AFMQ Fl Eu/Eu ™ {H 5
BHIRAE A AR Y = 1% ( Ballard et al. , 2002;
Bao et al. , 2023; Xu et al. , 2023) . AR HEILWFFE
R B Eu/Eu” (EAEAR KRR A2 85 4 DLTE AT L
TUE b 72 v 48 s 0 oA 5 7 £ T A A 45 6 ( Loader
et al. , 2017; Lu et al. , 2019; Rezeau et al. , 2019;
Turlin et al. , 2019; Groulier et al. , 2020; Nathwani
et al. , 2021) AR S S5 X B A Ew/Eu” HUAE R
REAEFH ( Nathwani et al. , 2021) . FERRH HA R
FIKE R (>4%) T, 2 S 2UR N A 1 151 25
i A3 DR A0 o) 3t 58 TR RS A7 B9 45 i (Moore
and Carmichael, 1998 ; Miintener et al. , 2001 ; Ridolfi
et al. , 2010) , HILAE AT Eu / Eu ™ {H AT 1 R 25 5 o
KA AR (Lu et al., 2019; Wu et al. ,
2021)

BT AFMQ Al Eu/Eu ™ JEEI 45 BoR R % 205
i Cu 07 PR E B4 AT X 5 AR RS o i i L
{5 AFMQ 1 Ew/Eu” fH (& 3 E 4) , BRI 3805

B8 1Y R BE FUK & i, AR, TR i 3
 Cu W7 RS AG XHU E3E AFMQ {B7E PR % 22 I 1
M BRI A 3 A, (A BA AR Eu/Eu ™ {8 (
3. 4) X RUIHOHHBEE Cu 57K I 7E X 308 K
TEAR D 20 I A ey 40 2 AP TR IR GR JE, oA
Kok SRR, N EREEZIR B, A%
JEHBIX R 22 S PR 29 40 i 3 7l 2 b e BRI 2 1l e 42 filh
SR (18 2 B3 8 4) X n] e Tl B 5
TRA SR I AR JE %K ( Hou and Zhang, 2015)
91°~92°F fmy S i 5 3 DX Al Ak 2 20 A b o IX
SEAEAG R (18] 2 181 3 [ 4) | BEBIRZ 22 5 J A
BRI IR P B [R] i st e A 4 B AT RE AR 1A
AR T AT, BITEART o 39 TR Al ke st i) 4 Ak Ui
I B A IR X AT T HAGR JE (Kelley and Cot-
trell, 2009; Brounce et al., 2014; Zhang et al.
2021) , PRELBEA B IR K ZE00 A T g 2 0% 5 Al
FK A R DX X A 2 T AR R T T A AL ) R
rhid R B KRR AR T TR A, S B sg
PR B3 P 3t 0 i A AR R B8 A9 98 43 4 Rl ( Waang
et al. , 2017a; BE24i4%, 2019; Yu et al. , 2022),
e T &K .S, CL, A AL B & 4 i BE Bk i A K
(Davidson, 1996; de Hoog et al. , 2001; Xu et al. ,
2017) , 3% b 5 DA 8 B AT b THE T B R
Cu-Au B PR (Richards, 2003) . SR, HprttBEs 5
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Table 4 Main and trace element data of Jurassic magmatic rocks in the southern margin of Eastern Gangdise Belt

A AER/ Ma N Nb/La Nb/Th Bl A IR
BB 188. 10 0.329 87 0. 945 996 Chu et al. , 2006
WMECH 174. 40 1.99 0.276 549 1.285 533 #E LA, 2006
WMECH 174. 40 1.62 0.254 761 1.015 177 #E LS, 2006
MECH 174.40 3.08 0.391 447 3.260 274 #E LA, 2006
WMECE 174. 40 2.07 0.323 264 1.046 371 #E 4, 2006
mMars 174. 40 1.59 0.519 023 1.924 211 #E 4, 2006
MECH 174. 40 1. 60 0. 320 565 0. 853 309 #E LA, 2006
ks ezy 174. 40 1.48 0.307 314 1.045 759 #E A, 2006
MBUH 174. 40 2.61 0.417 391 1.811 321 #E LA, 2006
WMECE 174. 40 1.81 2.360 434 4.443 878 5 F F A%, 2006
WM 174. 40 1.24 0.357 772 1.171 916 #EEAE, 2006
mars 174. 40 3.31 0. 568 45 4.415 493 HEE FLAE 2006
A IR A 168. 00 0.78 0.361 585 1. 160 47 Guo et al. , 2011
A R A 170. 00 0.57 0.333 784 1. 266 667 Guo et al. , 2011
RN KA 172. 00 1.04 0. 696 629 1.978 723 Guo et al. , 2011
AR INK A 178. 00 1.07 0. 409 548 0. 895 604 Guo et al. , 2011
R NKA 178. 00 0.96 0. 588 608 2.870 37 Guo et al. , 2011
W NKA 180. 00 1. 14 0.576 24 2.959 119 Guo et al. , 2011
W N 181. 00 0.39 0. 443 902 0.919 192 Guo et al. , 2011
W INKA 182. 00 1.80 0.519 293 2.604 839 Guo et al. , 2011
YLG A 171.9 2.00 0.287 298 1. 055 666 Hou et al. , 2015b
YL 171.9 1.51 0.323 956 0. 999 209 Hou et al. , 2015b
YA 171.9 1.80 0.337 062 1.023 08 Hou et al. , 2015b
Pe ) 171.9 1.93 0.282 599 1.021 592 Hou et al. , 2015b
A BN K BE 173.00 1.532 738 1.778 929 51 A Hou et al. , 2015b
ARINEBE S 173.00 1.474 453 2.556 962 5] [ Hou et al. , 2015b
ARENEKIEA 173.00 2.192 067 2.792 553 5| A Hou et al. , 2015b
AN KBRS 173.00 0.652 33 1.725 118 5| A Hou et al. , 2015b
AP N KBRS 173.00 0.721 659 1.393 238 5| A Hou et al. , 2015b
ABEN KBRS 173.00 0.538 344 1.04 51 A Hou et al. , 2015b
Eqlip= 195 2.07 0.3 1.710 28 Kang et al. , 2014
LA 195 1.75 0.207 177 1.043 373 Kang et al. , 2014
AR B 164.3 2.19 0.935 356 2.229 56 HR 2455 2010
AR B 173 0.7 0.412 796 1. 342 065 HR 2455 2010
ARENK B 173.00 1.99 0.553 913 1.592 5 HR24i 5 2010
ABENKBEE 175 2.36 0.336 842 1.379 768 e 45 | 2006
ABENKBEA 175 1 0.374 336 1.330 189 e 45 | 2006
ABENKBEA 179 1.56 0. 382 063 1.396 721 el 4 | 2006
AE R INK A 145 0.88 0.349 709 0.499 316 Hou et al. , 2015a
RN A 145 1. 10 0.284 747 0. 540 734 Hou et al. , 2015a
TR NS 159 1.33 0.751 542 1. 470 506 Hou et al. , 2015a
RN 159 2.04 0.788 764 1.749 763 Hou et al. , 2015a
R IN KA 162 2.01 0. 427 709 0.929 31 Hou et al. , 2015a
RN A 162 1.79 0.364 746 0. 803 042 Hou et al. , 2015a
Ak 163 1.80 0. 422 841 0.318 096 Hou et al. , 2015a
ViAska 163 1.26 0. 347 946 0.345 241 Hou et al. , 2015a
ZIlE 172 2.00 0.287 298 1. 055 666 Hou et al. , 2015a
ZIlE 172 1.51 0.323 956 0. 999 209 Hou et al. , 2015a
2 172 1.80 0.337 062 1.023 08 Hou et al. , 2015a
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Continued Table 4
A AER/ Ma bedk it Nb/La Nb/Th Bl A IR
ZIlE 172 1.93 0.282 599 1.021 592 Hou et al. , 2015a
TR 173 1.33 0.502 558 2.334 475 Hou et al. , 2015a
BEICH 173 1.25 0.523 754 2.517 201 Hou et al. , 2015a
B 173 1.36 0.520 101 2.385 767 Hou et al. , 2015a
B 173 1.19 0.492 567 2.304 631 Hou et al. , 2015a
BEICH 173 1.05 0.510 51 2.264 618 Hou et al. , 2015a
sk 194 0.56 0. 374 247 0. 406 281 Hou et al. , 2015a
ViAska 194 0.55 0.307 497 0.442 4 Hou et al. , 2015a
RN A 198 1.68 0. 466 975 1.035 035 Hou et al. , 2015a
AE RN A 198 2.25 0.414 123 0. 877 558 Hou et al. , 2015a
W NKA 152.00 2.00 0.212 969 0. 570 698 5] H Hou et al. , 2015b
PRNKE 152.00 1.50 0.236 111 0.603 738 #3511 Hou et al. , 2015b
W mAKA 152. 00 1.61 0. 188 655 0.541 133 53] H Hou et al. , 2015b
WRRNK A 152.00 2.77 0.214 051 0.578 014 5| A Hou et al. , 2015b
RN 152. 00 3.05 0.208 955 0.555 372 ¥51H Hou et al. , 2015b
PR INKA 152. 00 2.58 0.211 021 0.529 042 5| H Hou et al. , 2015b
AR 152. 00 2.03 0.152 425 0.472 103 551 Hou et al. , 2015b
W NKA 152.00 1.94 0.205 823 0.556 777 35| H Hou et al. , 2015b
RN 152.00 1.70 0.225 997 0.583 969 35| H Hou et al. , 2015b
WK 152. 00 2.40 0.230 715 0. 586 453 55 Hou et al. , 2015b
RN 152.00 2.50 0.237 516 0. 608 197 %5 [ Hou et al. , 2015b
A6 B 182.30 0.77 0.239 865 0.733 471 W4, 2011
ALK BEA 182.30 0.52 0.483 916 1.298 311 WIS, 2011
A6 K BEA 182.30 0.74 0.324 265 0.730 132 WIS, 2011
A6 R BEA 182.30 1.13 0.385 987 0.635 22 &S, 2011
Pk 178. 00 0.26 0. 143 64 0.479 853 ik KA, 2007
piAsEe) 178. 00 0.29 0.164 07 0.449 749 JKZREE, 2007
Ak 178.00 0.39 0.197 066 0.445 245 JKZEREE, 2007
Ak 178.00 0.37 0.299 056 0.639 013 sk REE, 2007
ZIlE 174.2 2.48 0.328 431 2.161 29 Zhu et al. , 2008
YL 174.2 1.47 0.430 189 2.425 532 Zhu et al. , 2008
YL 174.2 1.97 0.328 025 1. 560 606 Zhu et al. , 2008
YL 174.2 2.75 0.360 153 0. 854 545 Zhu et al. , 2008
BB 174.2 1.94 0.348 837 0.949 367 Zhu et al. , 2008
P 174.2 4.23 0. 359 606 1.520 833 Zhu et al. , 2008
PG 174.2 1.68 0. 386 266 1.323 529 Zhu et al. , 2008
YL 174.2 2.97 0. 480 687 1.577 465 Zhu et al. , 2008
ik &=y 146. 10 1.30 0.365 199 0. 655 829 Zhu et al. , 2011
IERAERA 152.90 0. 69 0. 698 422 0.524 338 Zhu et al. , 2011
HnINEA 154. 00 1.03 0. 162 363 0.355 315 Zhu et al. , 2011
YL 159. 80 1.53 0.258 986 0.569 443 Zhu et al. , 2011
—RAENKA 182.90 0.92 0.263 743 0. 885 041 Zhu et al. , 2011
ZRIERS 191.90 1.03 0.314 625 0. 850 605 Zhu et al. , 2011
R INE A 193.20 0.45 0.327 711 1. 069 529 Zhu et al. , 2011
ZRIERS 193. 60 1.08 0. 406 652 0. 556 256 Zhu et al. , 2011
IERIER A 194. 90 0.89 0.725 794 0.475 859 Zhu et al. , 2011
e N 201. 30 1.51 0.390 234 1.442 103 Zhu et al. , 2011

s
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PR 3255 A0 TR AR S 20 I 30 v 40t B A1 75 7K £ 5
IR S K o R X (B 2 &1 3) , o
F G P B PR ISAR TR (3] 4n PP 3 3K T e
KA IK) o

R T Y SRR R TN A R i
00 1) T b 58 2 Ak P ) SRS AR A AR A TR
BT BES Cu BRI Sy, SR, HEIR AN
PERI BRI AR B — Rt i 7E 1~ 1.5 GPa BYJE
TF B I e B SEGR I (f,, >NNO+3) A e il
BRALY A1 ( Matjuschkin et al. , 2016) , XfERE T 41
A R R B Cu A7 R Y o 400 B2 25 IR DXk
AR D R, AR, R T AR 2
b A I K U BE A5 AL ) VA A B (Moretti
and Baker, 2008; Fortin et al., 2015; Xu et al.
2022b) , TEFLAR B4 1 52 1 7 A e A SR 2R 1
T, KT LA S 2 MR AR 4 9 5 A% FE ( Matjuschkin et
al. , 2016; Xu et al. , 2022b) . PILTE A3 &K &
e I A S A A S0 B A R T I R ) S 9
WHRALYI AT (Wang et al. , 2024) . B2, 85
IR SR JBE AN K B ARG G S T TR R 5T K
fit e 1 L A R AL W L RN, S BREE BT IR IR ik 1
HF M (Xu et al. . 2022b; Wang et al. , 2024)
TEARZ 20 I 0 v 40t i R /K o R DX sl oy (&
3 18 4) i s SR B A R AL Y T Dy S
I Cu Au 55 MR HS Hb e 9% it e [ 1 T Ak P 1) 3 7%
RS T AL, AR LRSS Cu B IRGIE
B T TR ORI . TEAR S 28I I v AR
JE AR KA e R AR SRR R KR IR DX
AR (e AFMQ =2, 76) A& 1K B AT 50l 41 1 A7
AN Z5 4, HL AR EAE R 38 2 1 25
PRI TR 8 b 58 i A R I AR AL Wi A, el T AR Ak
Y/ AR ) 43 B 22 28 DCu sulfur/melt>1 000 ( Park
et al. , 2021) GALH) 453 BB A RO I 1A 4325
Cu, NI R & 5% Cu B9 e o it , 3X e 1740
A R ot BES Co 0 PRI e FUR BE I K 2
IR AR SRR S 5 K e R X O T AR 2 20 ok
BT, Nd R R B 45 R Bon RS AR Cu 87
IR FEE R BERD 208 £ M5 B 3 Co 9
IR TR BAEARD 20 7 2 58 12 SR (& 2
Kl 3) , ATREmE sy 2 e IR AR i TR Y 4 5 9%
FUNGAL YR S5 Cu T HsE HE BT B, A T
HARRE 2™, i b e 2 fh 5 T B o0 45 g 4t
JE AR AR IR DL AR ARG B | 5 7K o R X

ARSI 2 83 & 4 8] 5) R R e 4 5 1Y
TR REREAIR 1A J I S B RN sl 5 7Kk, POl
5 MG R IK v brE BT SRS 20 0Us K a A
LA Se-Nd  Hf F1 O [Ff7 R ZH AL ( Zheng et al. , 2012;
Hou et al. , 2015a; Wang et al. , 2017b) , KB &
AR TR UE TR 2 20 B A BE K BT L5 (1) EE )4 (Hou
et al. , 2015a) , E[JE RO KBl 5 3 (<25 Ma)
AIfF 1 % B RE R B A A 45724 (Hou et al. , 2015¢; Hou
et al., 2023) , PR BRI R, ik T RS
405 Cu TN Hb7eHES EIE S hopr i BES 5 R 19 1
PO T S WU 4R A5 R 2 4

5 Zhig

(1) tRZ 42 S5 MASCHI BES T Cu-Au 7 R 322
KB TRE 2 dh 52 | T b th 5 Al 4 AH O 1) B
71 Cu-Mo 7R = AE4R B 20 1 300 3 2 M 77 42 finh i L o
STis

(2) TERZ @l i, S AH KBS Cu-Au
A PRA T AR B | 57K a2 DXl i o tE 5 il
FAHCIBRESS Cu-Mo 7 RTE &y 0% BE K& K & 7
KEMRARE SRk ERXEA LT,

(3) o M 5e H2 ik ST B O 55 e AR B AR
K ORI AEGR B | 5 7K 25 9 X R A Xof iy,
Wty 2 b DX 2 3 TR AT BB R IR T 25 9 1Y) 4t B R
B KA, 3 EUH R BB A O i R R R Y B
YR, 1E R T & Ca T HLFSHE i BIE L, A T oB
TR A CHE A AL U & T TSR 2 R
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