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Fig. 2 U-Pb concordia diagram of quartz diorite in Nuri

deposit
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Table 1  Zircon U-Pb isotope data of quartz diorite
L . 207l)b/2061)b 2[J7Pb/235U 2[J6Pb/238U 207l)b/2061)b 2(J7Pb/235U 206})b/238U
e R R RS I 1 P P P
(x1079)|( x10~%)|( x107%) Ho i lo H A lo 45} 7 o 1 o 1 o) 1€

LB-5-01 2.65 121 134 0.902964 | 0.05248 0.00611 | 0.10171 0.01309 | 0.01406 0.00035 | 307 240 | 98 12 | 90 2
LB-5-02 1.94 71.5 92.9 0.833778 | 0.07416 0.00840 | 0.15157 0.01927 | 0.01482 0.0004 | 1046 225 | 143 17 | 95 3
LB-5-03 | 12.38 735 574 1.280539 | 0.04932 0.00239 | 0.09893 0.00495 | 0.01469 0.00018 | 163 105 | 96 5 94 1
LB-5-04 | 3.49 195 161 1.20958 | 0.04607 0.00359 |0.09204 0.00821 | 0.01449 0.00034 | 2 152 | 89 8 93 2
LB-5-05 2.67 109 139 0.784713 | 0.03861 0.00495 | 0.07756 0.0101 | 0.0149 0.00034 | -372 232 | 76 10 | 95 2
LB -5-06 5.58 372 251 1.484033 | 0.05125 0.00384 | 0.09678 0.00743 | 0.01437 0.00024 | 252 159 | 94 7 92 2
LB-5-07 | 6.17 423 272 1.556396 | 0.05429 0.00325 | 0.10662 0.0066 |0.01458 0.00023 | 383 127 | 103 6 93 1
LB-5-08 4.08 176 214 0.824164 | 0.05688 0.00408 | 0.1071 0.00794 | 0.01409 0.00026 | 487 151 | 103 7 90 2
LB-5-09 4.03 180 203 0.884685 | 0.05066 0.00364 | 0.10033 0.00747 | 0.01499 0.0003 | 226 152 | 97 7 96 2
IB-5-10 5.37 249 264 0.94481 | 0.05502 0.00402 | 0.10741 0.00816 | 0.0148 0.00031 | 413 155 | 104 7 95 2
LB-5-11 3.70 144 197 0.731058 | 0.04936 0.00388 | 0.09898 0.00803 | 0.01472 0.0003 | 165 164 | 96 7 9% 2
IB-5-12 4.11 172 214 0.805408 | 0.05894 0.00422 | 0.11755 0.00873 | 0.01471 0.00028 | 565 149 | 113 8 94 2
IB-5-13 2.39 118 111 1.066502 | 0.04717 0.00716 | 0.09009 0.01506 | 0.01385 0.00042 | 58 256 | 88 14 | 89 3
LB-5-14 | 4.09 140 134 1.050307 | 0.11557 0.01609 | 0.32843 0.05582 | 0.01662 0.00058 | 1889 257 | 288 43 | 106 4
IB-5-15 | 4.98 217 255 0.850507 | 0.05218 0.00371 | 0.10328 0.00758 | 0.01498 0.00028 | 293 152 | 100 7 9% 2
ILB-5-16 7.02 325 349 0.930867 | 0.05361 0.00295 | 0.10637 0.00608 | 0.01452 0.00022 | 355 118 | 103 6 93 1
ILB-5-17 1.53 59.6 71.2 0.772481 | 0.06746 0.01083 | 0.13477 0.02322 | 0.01449 0.00045 | 852 330 | 128 21 | 93 3
LB-5-18 | 4.98 297 229 1.295082 | 0.06229 0.00426 | 0.12415 0.00873 | 0.01468 0.00024 | 684 139 | 119 8 9% 2
B-5-19 | 5.52 319 255 1.252934 | 0.05441 0.00382 | 0.10935 0.00791 | 0.01476 0.00026 | 388 150 | 105 7 9% 2
LB-5-20 2.60 106 130 0.812055 | 0.07417 0.00567 | 0.14473 0.01164 | 0.01466 0.00037 | 1046 147 | 137 10 | 94 2
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4 MG SN A T T SRR

N
4.1 st

FHBERR IS A 2F Bk AL~ (R B 95 e A H:
IR 4 K1 3 LA 3k e e B R AT

ARIRAFIN R IX L L A IS T ) JR IR o 8 7 4
He R H 2 KL A IE R S A i
TEE I IRIUIRTER A (93. 4 Ma) s HAARIA
EHVRRIE R B TR ph A P AR
REM A TN KA 2E TSR R %% B AT K
FrHUERAE 2 R AE 5 R T 21 LU B R AR A A
UM ok i B A 4, T MgO 5 & Mg i
S 2 K DR AR A AT S 1% 38 e ST b
ARA) MgO 28 e Mg, IR 7E Bt i 5
i AR A A SN, HA R R RE

5% H AN KA RN ST RA S
(93.4 Ma) , 5 MR AEH T & HY Si0, FI408 5 i,
ifii MgO (0.57% ~0.63%) . Cr(11 ~12.3 pg/g) .
Ni(3.37 ~4.85 pe/g) "> W @ ARG, 2 %

TE AT LK LA A A R A B K e 5
FRIE KL HA AR R IR, o, s s 4
| 7 A T sl A I A B R A
KRR 0 s A B, BRAE LI WU i AR 5 S
A SE R E I = 1. 55 BHAR A NP IRTE S
JEM e B, AR A K L TR AR S e A
KT ROV BT HRAE NBRTE S, & (T M

FER X ARG DRI R I =1
BrRFREE B AR AOT dR LR b, G 1 2 74
ATIERAL T vh i BE, A~ AT E 2 X1 b st e d i R g
TR, S [6]_E oMM A S I a1 B 2 2R AR A A
KF, HART el b T2 XA 285 AFC 3
TR S e R 2= R AR R ) 25 [RRIR S B A4
PPN R TR ST 7 17 AU AR b Dl A 2 3 0
R TR U RIA ST 5 A B B I
KA UHIE SRR i SRR B v, HATE 4R
B S R G ST TR A S B BRIA T
ERFRET  F A IR BT B T S AR bR s ER
B 55 H AT At B SRR SRR, T X
JERHTAFAE— R oh B Be 4 80 . 2007 4F5K757%
— 715 —



%6 1 o

http; // www. ykes. ac. cn

a0 Wt

2015 4

2SR K TR T — 48 90 Ma 7245 B A6 b 4
Ao XTI RV P RLZ IR ST
4.2 JKHfEA

X T RS FR A K 22 43 J@ A TRl ) R AR IR K /)N
T 41 Ma, SRT, B R ITPE B RS RTT L6 00 o,
TEHAR s B rp R OSSO 7 K I
GBS S E A S IR s
Ve — ORI A %% 0 i S AR
SN KA B U - Pb 4E K3 (93.42 Ma) KT
RS 46 B A% 65 Ma, YEWITESS H 71X 93 Ma
(AT S B R R , 5 L T R R AR T ik ae
RAE TR T S R o W R TE R AT T
I E . 5 AMER R Ve G — AR IR A L
YA P S S A IR RY R e R A B S
& U - Pb #5408 4045 T 28 LAY &5 R A8k
92.1 £1 Ma, WK SFEFEI i H & H K FAA K,
Jiang 25 R S G G R B, 90 Ma YR 1K Ve R 12
NESW T A8 %I TR I LK T
90 Ma FESAE FIXTY 55 3 4 2 4 JR i B —
SE TR o

2 A\ B8 2R R A A A R AR
S 40 ~ 68 Ma, 1M B Il B B4 TR0 DR 9T 1 9 By
23.62 ~30.26 Ma, " [X it 19 ¥ 505 Re — Os [Ffi
FKEEMFLRAERE N 23.62 £0.97 Ma, B 6™ X 1 %
O T2 R TR R 4 R 0 e AR A B TR 4R
B BTG (B4R B, e B4 TS B Re - Os
7l (37 2 5 LR AR IS 30.3 £0.69 Ma'™, 5340, X
S ER LS5 F 52 % Cu . Au I W Mo I35 45 75
FESBEY, BT L. W R AR £ 4R
W FIBREA T Ay - 2A RS S A7 AE W 3 s 22 409 o™
(NN A =i L R Y ASE AN GES ey
L4 — T 20 B 2 B IV P o TS 5 R4
TR IAIE B, 87 = 55 B S B T ok R e 4
W& I WG S R AH B 17T i o

5 e

SRR - 5 - AR AR KR R 2 B A
RIUHE A IR , R TE 20 B 50 DX i VR
X XA TAERA TR E S o ASCERT ARG
AR BT I ACKER 5B A B T — W S5 e e R DI
SR A BT A R, S0 B A S s
i LA - ICP - MS U - Pb 4E#45 93.4 +0. 8 Ma,
5 [7]— DIk A AT I 0 5 < B PR A i
— & PR T XS Re - Os 4R 6, 5 1 Bk
— 716 —

PR A A R BAT & SR Y IIRIK S E RHAE
ST AR 8 o A SN A IR IR T
55 A XAFAE T A B i =, S0 80 1 5
BRI AR oA 5%, 3 — & B A B T4 XI
Wrra G 4R J7 18]

Brigt: ASCERAN AR 20 BG4 SR it
o o V4 5 2 Bk T U % e G AR S 8
IS B, 75 SR A5 3 A v i 3t B A o AR
BT R T T SR, TR XA AT TR R R
AR IR

6 Sk

(U] g, th eI, A 0 2%, 45, 79 78 95 U lE 43 32 1 7 -
I /5 il 455 i Je ™ 4 FH [T ] 40 B 3 5T, 2006, 25
(6):629 -651.
HouZ Q,Qu X M, Yang Z S, et al. Metallogenesis in
Tibetan Collisional Orogenic Belt: [ll. Mineralization in
Post-collisional Extension Setting[ J ]. Mineral Deposits,
2006,25(6) :629 - 651.

(2] dhmel], G i, 246 . S Pb [ 7 20 XS 7 5 e
HAA 7 AT R PR AN 1L ) A PR B4R A [T ]
b5 38 4% ,2002,21 (11) ;768 - 776.
QuX M,Hou Z Q,Li Y G. Implications of S and Pb
Isotopic Compositions of the Gangdise Porphyry Copper
Belt for the Ore-forming Material Source and Material
Recycling within the Orogenic Belt [ J ].
Bulletin of China,2002,21(11) 768 —776.

(3] &5, TR, 26, 4. VUMUREBE A4 — 40 - &0
ARG R A U - P AR % HE [A] 37 28 4R M H e~
B[], Hgize4iz ,2015,89(1) :99 - 108.
Huang Y,Ding J,Li G M, et al. U-Pb Dating, Hf Isotopic

Geological

Characteristics of Zircons from Intrusions in the Zhuluo
Porphyry Cu-Mo-Au Deposit and Its Mineralization
Significance[ J |. Acta Geologica Sinica,2015,89 (1)
99 —108.

(4] akpn RN, o e Wt 4. PUIRSS H 58 B 85 40

O FEFHE Re — Os 5 4F S B SCLT ] 87 PR M e,
2012,31(2) :337 - 346.
Zhang S,Zheng Y C,Huang K X, et al. Re-Os Dating of
Molybdenite from Nuri Cu-W-Mo Deposit and Iis
Geological Significance [ J]. Mineral Deposits, 2012, 31
(2):337 - 346.

(ST Z0EHT, XU, Aok 4, 55 U0 IX) R 307 el e ¢
LR A 1R I ——k B WA IA 5 BT R Y Re

- Os [Al L R AFEIESE [J]. Ho BT 4z ,2006,25 (12)
1481 - 1486.



) RS, AF R 5T A - 8 - SRR 2 S KOs U - Ph g AR S ER AL S R

$34 &

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

Li G M, Liu B, She H Q, et al. Early Himalayan
Mineralization on the Southern Margin of the Gangdise
Metallogenic Belt, Tibet, China: Evidence from Re-Os
Ages of the Chongmuda Skarn-type Cu-Au Deposit[ J ].
Geological Bulletin of China,2006,25(12) ;1481 - 1486.

R S BRI, 5. RO 25 5
oy B AR LT ] 5417741k ,2006,22(3 ) 521 - 533.

Pan G T, Mo X X, Hou Z Q, et al. Spatial-temporal
Framework of the Gangdese Orogenic Belt and lts
Evolution[ J ]. Acta Petrologica Sinica, 2006,22 (3):
521 -533.

A VRARIGE  FRAEAR, A RS 240 5 HAERROR
NHBRIA A BB AL SRR XL [T ] Bk Al
,2009,38(4) ;334 - 344.

Kang Z Q,Xu J ¥, Chen J L, et al. Geochemistry and
Origin of Cretaceous Adakites in Mamuxia Formation,
Sangri Group, South Tibet [ J ]. Geochimica, 2009, 38
(4):334 -344.

SLACHE, X 3o 4 2. D4 RE B 6 XA A = [ M.
ST« v A o R 2 A, 1997 11 - 200.

Xia D X, Liu S S. Lithostratigraphy of Tibet Autonomous
Region[ M ]. Wuhan; China University of Geosciences
Press, 1997 .1 —200.

TLARZE VL35 0. VU A1 H 47 14 BE A5 AE 2 i PR 39
WRLTT. #1820 ,2006,21 (HE 7)) :10 - 14.

Jiang H Z, Jiang S Y. Geological Characteristic and
Preliminary Discussion on Gensis of Liebu Copper Deposit
in Tibet [ J]. Contributions to Geology and Mineral
Resources Reserch,2006,21 ( Supplement) ;10 — 14.
=127 S0, BRI X S 7R B 25 R TR AR A AR 3 A
IR E PR o B R [T ] b B3, 2010, 56
(1):9-20.

Yan X Y, Huang S F. Discovery of Large Zedang
Tungsten-Copper-Molybdenum Orefield, Eastern
Gangdese Arc, and New Understanding on Strike-slip
Type Epicontinental Mineralization [ J ].
Review,2010,56(1) ;9 -20.

Defant M, Drummond M. Derivation of Some Modern Arc

Geological

Magmas by Melting of Young Subducted Lithosphere
[J]. Nature,1990,347 :662 — 665.

AR BRI AL. VU H O DR HORE KO S A A
BRALZERRAEL) ] VUMM JTT, 1994 ,13 (1) 84 - 92.

Li H P,Zhang M S. Lithogeochemical Features of Sangri
Group Volcanite in Sangri Area, Tibet [ J ]. Tibet
Geology, 1994 ,13(1) .84 - 92.

Zhu D C,Zhao Z D,Pan G T, et al. Early Cretaceous
Subduction-related Adakite-like Rocks in the Gangdese,

South Tibet: Products of Slab Melting and Subsequent

[14]

[15]

[16]

(17]

(18]

[19]

(20]

Melt-peridotite Interaction? [J]. Journal of Asian Earth
Sciences ,2009,34 :298 —309.

RN , 2=, AT, AR PRI IR R 4 kil -
HeoRAl i 3 H E Adakite BRI RILE L [T]. & A
2¥4R,2006,22(3) :612 - 620.

Yao P, Li J G, Wang Q H, et al. Discovery and
Geological Significance of the Adakite in Gangdise Island
Arc Belt [ J]. Acta Petrologica Sinica, 2006,22 (3):
612 - 620.

JREG R, VRAkIE  WRAEERR, S5, PO RS AR HORE K L
IR ok A RS ST TR AR [T ] ke,
2010,39(6) :520 -530.

Kang Z Q,Xu J F,Chen J L, et al. The Geochronology of
Sangri Group Volcanic Rocks in Tibet; Constraints from
Later Mamen Intrusions[ J ]. Geochimica,2010,39(6) :
520 -530.

M VEARIE WG DK, S AT LLSR AR
SR AT AR SR T VAN v sk 4 [T]. A AR,
2006,22(3) :661 - 668.

Tong Y H,Xu J F,Zeng Q G, et al. Is There a Neo-
Tethys’ Subduction Record Earlier than Arc Volcanic
Rocks in the Sangri Group? [J]. Acta Petrologica
Sinica,2006,22(3) :661 - 668.

SR, 28 v B, E U, S ISR RIS sOE B, TR
HE Cu,Au 2 W TAE R B R[], a2 40,
2004,20(2) ;195 - 204.

Zhang Q,Qin K Z,Wang Y L, et al. Study on Adakite
Broadened to Challenge the Cu and Au Exploration in
China[ J]. Aeta Petrologica Sinica,2004,20(2) :195 -
204.

TR IRIESR , SRRk, 55 X f G T AE B
Bi41 U = Pb AR AN HE [F]A7 2R 4180 Frped i Ak
IR s HT A UESE [J]. e 1544, 2007,23 (6)
1347 —1353.

Zhang H F,Xu W C,Guo J Q,et al. Zireon U-Pb and Hf
Isotopic Composition of Deformed Graulte in the Southern
Margin of the Gangdese Belt, Tibet: Evidence for Early
Jurassic Subduction of Neo-Tethyan Oceanic Slab [ J ].
Aeta Petrologica Sinica,2007,23(6) ;1347 —1353.
=027 S0, BRI, k22 T X S 30T I3 24 DR AR 4 4 FH 4
Re — Os 4R % M i G058 W e e sl A A [T ] o it
#%,2010,84(3) :398 —406.

Yan X Y, Huang S F,Du A D. Re-Os Ages of Large
Tungsten, Copper and Molybdenum Deposit in the Zetang
Ore Field, Gangdis and Marginal Strike-slip Transforming
Metallogenesis| J ]. Acta Geologica Sinica,2010,84(3) ;
398 —406.

Hs K J,Pan G T,Sengr A M C. Tectonic Evolution of the

— 717 —



a0 i ak

Ho hltp;E//www. ykes. ac. en 2015 4
Tibetan Plateau: A Working Hypothesis Based on the Intrusion in the Southern Margin of the Gangdese Ore
Archipelago Model of Orogenesis [ J ]. International Belt, Tibet and Its Geological Implication [ J]. Acta
Geology Review,1995,37.473 —508. Petrologica Sinica,2010,26(6) ;1692 — 1698.

[21] A BRSo0  Vrkg, 25 7 0 X R B w7y /s 2% [22] Jiang Z Q,Wang Q,Li Z X, et al. Late Cretaceous ( ca.
WE SRR RS SR8 A U - Pb 4518 K & X 90Ma) Adakitic Intrusive Rocks in the Kelu Area,
[J]. BA%4%,2010,26(6) : 1692 - 1698. Gangdese Belt ( Southern Tibet ) : Slab Melting and
Liang H Y, Wei Q R,Xu J F,et al. Study on Zircon LA- Implication for Cu-Au Mineralization [ J ]. Journal of
ICP-MS U-Pb Age of Skarn Cu Mineralization Related Asian Earth Sciences,2012,53(7) :67 - 81.

LA-ICP-MS Zircon U-Pb Dating and Geochemistry of Late Cretaceous
Quartz Diorite in the Nuri Cu-Mo-W Deposit, South Tibet

DONG Sui-liang, HUANG Yong ™ , LI Guang-ming, ZHANG Li, HUANG Han-xiao, ZHANG Hui
( Chengdu Geological Survey Center, China Geological Survey, Chengdu 610081, China)

Abstract; The Nuri deposit is located at the south margin of the Gangdese metallogenic belt in Tibet. lis
mineralization age revealed by Re-Os dating of molybdenite is 23 Ma, which is consistent with that of the Mingze
and Chengba deposits. However, the ore-related rocks have not yet been identified. In this study, we report the
age and geochemistry of the newly discovered quartz diorite related to mineralization. LA-ICP-MS zircon U-Pb
dating indicates that the diorite intruded at 93.42 +0.76 Ma. The age is consistent with the ages of Shangbujiala
(93 Ma) and Kelu (90 Ma) copper-gold deposits in the same metallogenic belt. These ages and previous ages
indicate a two-stage ore-forming process. Major elemental analysis shows that quartz diorites contain 57. 19% -
58.23% Si0,, 15.78 —16.03% A1,0,, and 4.74% -5.32% MgO, with Mg® indicators of 65.2 —67.3. Trace
element composition suggests that these rocks are rich in large ion lithophile elements and light rare earth elements,
but are poor in high field-strength elements, characteristic of adakite. This study indicates that quartz diorites are
arc magmatic rocks formed in the stage of oceanic crust subduction. The primary magma formed by melting of
oceanic crust intruded at the shallow crust, resulting in the formation of early skarn copper deposit. The
identification of two stages of mineralization in the Nuri deposit expands the prospecting direction of the study area.
Key words: Nuri Cu-Mo-W deposit in South Tibet; quartz diorite; LA-ICP-MS U-Pb dating; subduction of oceanic

crust
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