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Fig. 1 Geological sketch map of the middle part in Bangong Lake—Nujiang River metallogenic belt [ (a) Modified from Cao
Huawen et al., 2015; Liu Hong et al., 2015&; (b) modified from Tang Juxing et al., 2014&; (¢) Modified from Huang Hanxiao
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Fig. 2 Geological and Il cross section map of the Shangxu gold deposit, Shuanghu County,
northern Xizang (Tibet) (Modified from Liu Hong et al., 2017&)
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Fig. 3 Photos and micro-photos of the Shangxu gold deposit, Shuanghu County, north Xizang ( Tibet)
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Gn—Galena; Qz—Quartz; Au—Natural gold; Py— Pyrite; Cpp— Chalcopyrite; Sul— Sulfide; Cal— Carbonate minerals; S1— Quartz —
Natural gold — Pyrite — Galena Stage; S2— Quartz — Natural gold — Sulfide Stage; S3— Quartz — Carbonate minerals Stage; (a) the quartz
vein containing pyrite and calcite in S1 stage; (b) the quartz stockwork containing a variety of sulfides in S2 stage; (c) the quartz vein containing
coarse-grained gold S1 stage; (d) the gold-bearing fractured zone in S2 stage; (e)the quartz stockwork containing a variety of sulfides in S2 stage
cut across the quartz vein S2 stage; (f) the quartz vein containing a variety of sulfides in S2 stage; (g) the quartz stockwork and a variety of sulfides
in S2 stage corrosive the the quartz in S1 stage; (h) the quartz — carbonate minerals vein in S3 stage cut across the quartz vein containing a variety

of sulfides in S2 stage
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Table 1 Mineralization stages and paragenetic sequence of minerals in Shangxu gold deposit
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Table 2 The carbon isotopic composition of the CO, in fluid
inclusions in auriferous quartz veins of the Shangxu gold

deposit, Shuanghu County, north Xizang( Tibet)
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Table 3 The sulfur isotopic composition of the Shangxu gold deposit,
Shuanghu County, north Xizang( Tibet)
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WHHA | PUFAASY | MARA MR | L1-16 | 143 H 4, 2002 4) BB
. - - e
W | WHERET | M | 6s-ss | 23 | M 202 W I ER ATk
S AL RER IR T 2K 31
g 8%s i -3~+3 Chaussidon et al., 1990 o b 7 s F7 37
AR A 8MS (il -20~+20 Chaussidon et al., 1990 {zﬁﬁf}ﬁ “‘iﬁl?
PURUA %S {d -40~+50 Chaussidon et al., 1990 ‘/}[L,’MX@‘%’MXE}I:%Z{

R4
o B U AR L 2
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R4 FALSMERBET Pb R RAM
Table 4 The Lead isotopic compositions in the Shangxu gold deposit, Shuanghu County, Northern Xizang ( Tibet)

. T n(2Ph n(¥7Ph n( 2 Ph .
55 WA Elb; En); En,; A8 Ay YOR K
MGO06 Ak 18.765 15.642 39.003 19.964 34.274 '
MGO8 Vigskes 18.790 15.640 39.053 19.643 32.211 AR
MG11 Ak 18.588 15.616 38.838 18.254 28.626 AL
XB05 Ak 18.914 15.651 39.050 20.433 25.415 K’
XB06 ViAsk= 19.008 15.650 39.154 19.908 33.897 E'S
XB07 igskes 19.169 15.651 39.115 20.067 32.691 A3
XB09 Ak 18.894 15.635 39.006 19.348 32.852 AL
XB10 piAsks: 18.805 15.648 39.054 19.694 30.555 K’
SX112 Bk 18.528 15.639 38.748 20.112 33.357 AR
SX113 W 18.447 15.632 38.659 19.667 31.260 A3
SX114 WY 18.471 15.649 38.711 20.800 32.934 AR

SX12-1-1 DNE=20n 18.350 15.640 38.570 20.222 29.357 YL, 2016
SX115 vkt 18.678 15.697 38.957 23.940 39.685 A
SX116 Ji e 18.443 15.645 38.692 20.548 32.613 £

SX14-2-4(1) kLR 18.690 15.700 38.980 24.136 40.299 LR, 2016

SX14-2-4(2) vkl 18.680 15.690 38.960 23.483 39.765 FYSE, 2016
SX108 AR b B R TR 18.970 15.660 39.260 21.526 47.772 A
19-11b AR B H RS 18.943 15.622 39.151 19.048 44.863 B4, 2002

T AB=(B-By)/Bux1000; Ay=(y=yy)/yyx1000; B=KEM I n(*"Pb)/ n(**Pb) ; y=FEMHI n(*®Pb)/ n(**Pb) ; By = I
n(*Pb)/ n(*™Pb)=15.33; yy =Hul2 1 n(*®Pb)/ n(*™Pb)=37.47

PRI TR CESE %5, 2015, M 7064, 2017) i VR Z A T HR &0 R Y TR IR R8T 5 12
R EA PRI KSR AR, &4 cO,%AF B (VLIUESE, 20015 EFTIHAE, 20065 KK
TR A A (ISR, 2015 M OIS 2017),  AF, 2012; XIUEAE, 2013a,b)  IAEGALYIG S [FA7
11175 R ) S PR R R R S AT R RUTSEE TR R S AP PR B LT ) S5 R R
R R (AT Y, 2006) 2280k, C R Ry . KT IRPE ORI THE , UK SE B L)
Wrés & e A PO AR CO, M 87 C,p Ml VITEMIMARR G S R R ALRL, & BB ¥y vh
TR —17. 8%0~ —23. 1%, YIE J1-21. 3%0, LB WIS AL E (8% Sy ) EEZ MMM S WAL E
s ol VR IR AR B 3 (= 9%o ~ —2%o, Taylor, (S ) FULVE B MMREE R 7 pH H | 4L3% B2 LA
1986) , Mo T 10 A A B3 728 T3t A A HLAR ( —30%0 Ko™ M IE G IsH A 28 T Jife i ot P P 455 TR 2% 1) 7 24
~=15%0, Taylor, 1986) i [l N, 3¢ B B 4 0 B A7 (Ohmoto, 1997) . 7F i Sk B 44T, Y EZ M
kiR i AAS R B A WA I . AR X ERERARE TR, nTREM T WAL G N E A+ T R
WERREBUE R IG S ED  SRMEENIEM R &4 A, BEE 8%S, 1, <8 Sy s AEIREGRE A1 T, A7
AP R o FE S AR A  REN TERRRE:, AT BRI WL & W + B+
EREEA M (2 121 Ma®) S50 WIBGEES £1 IR+ 8 AT 87'S s =~ 87 Sy ( Ohmoto
AR (29 119 Ma®) DL H" X DAL B ER B4 —A B et al., 1997; FR7K K5, 2000) AT A RH i
B H I — & & B b IR A R A (2 BPSE(H TSR 2017) R, AR E R AT AR
122 Ma®) —5, BR E R KR A AT e fr e R RSAGREEE IR S /Y & 4R €O, N, IF & D& CH, |
WSS G SN TR T IR AR, L5 LA, % CO Y CaCl,—NaCl—H, O & R i A ; [Fl i, B4
FAEN I TR A R B R AR B XA G AE A E JOE R A SRR RR R, AL

TTHRA , (RIS I3 A TR B R IR 4 0 Yy RN BRI i A D RS TN BEE 5 A
52 RBH HIBRIER 0" GRS IR 2 R A AR AN R

B4 R IENGE Bk — sk R B — 8 B BEAY 8 Sy > 8 Sy >
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-26 l -10 l 0 I .lb 20 30
518OH:O,V~SMOW (%o0)
P 4 5L U RT0 IR AE A PR L A 8'°0—3D &l
i (i B S, 19825 i B Zhai Wei et al.,
2014 ; Sun Xiaoming et al., 2016; Pei Yinru et al., 2016b;
Zhang Xiong et al., 2017; ﬁﬁéﬁ%?}:, 2017 iii BIEREA
B4, 2010; 2+, 2011; Deng Biping et al.,
2013; Chen Yaohuang et al., 2014; ZE1E{#%5  2017; iv
BURHE M4 2002; v I TIESE ) 2017)
Fig. 8 Plot of 8% 0 — 8D for ore forming fluids from
Shangxu and Dacha gold deposit, Shuanghu County, north
Xizang ( Tibet) (i form Zheng Shuhui et al., 1982&; ii
Form Zhai Wei et al., 2014; Sun Xiaoming et al., 2016;
Pei Yinru et al., 2016b; Zhang Xiong et al., 2017; Li
Huajian et al., 2017&; iii form Shi Guiyong et al., 2010&;
Li Shihui et al., 2011; Deng Biping et al., 2013; Chen
Yaohuang et al., 2014; Li Huajian et al., 2017&; iv form
Xiao Run et al., 2002&; v form Xiao Wanfeng et al.,
2017&)

-120

e
\

-160

™Sy » FLIEANI 3 5[] 47 28 °F- M 1) 5 4 ) —
RS R RN B, I EEFATH B4
W W B AL S Tl 07 R AK (8% Sy ) HAT
T I S AL R A (8™ Sy ) o A T
3MSy con N —4. 5%0 ~ 4. 6%0 (B2 9. 1%0, YI{H K
—1. 6%0) i A7, 33X 5 VG R Hh X R R —F RU4E B
DAY 4 s LU AL (X 2012, XITEESE ) 2012,
2013a,b) 7 f1 T ERALY) 8*S (H (=6.9%0 ~ 5. 5%0)
DA BN W—R T 88 A v B iR A i L R 4
(HWEE, 2002) T K P ERALY 8% Sy (1. 1%0 ~
1. 6%0) M, FARF S R R 8Ny 4 DMIEAN
KU ( Ohmoto, 1972; Taylor, 1986; Chaussidon et
al., 1990; 7k K&, 2000) : IR, H ™S, o

TE 0£3%o AT, ZBALTEIE /N, 220N Ry | b e 050 s
FEURA B — L2553 s @ RPEIEK , LR ™S RHE,
HBMS, o AR KIEME; OUIRY iR 56w, 549
BCRA G, LRSS ARRAE, H 8% S, e WEEKR U,
AT K =20%0; @R G BRI, X 28 S TRl 28 e 4
RIS FAR 98, A8 A Sy o A -20 ~ +
20%o, ULFR A 8*S (H H-50 ~ +50%0, XTI LL | 3
AU TG , AME L LRI A R A iR iy S A %=
A (8MS, oy = =4 5%0 ~ +4. 6%0, 5% 3,18 6) , LA
GEURRR (LIS B R H5E 8%, oy = —3%0 ~ +3%0) 4
fiE, 3 A B 5 BRI e A SR FE A G, i AR AL
W R TFIRUIRER , I (8, oy = — 1. 6%0) it ] 71
WA RE SR 1 /b AR i H R R P B A

i [ 7 2R A5 Ae e R 2R AR &y K SOE  AH 43
B AARE A Z R RAARTR A S R T & AR R 2R 43
T8, PRl B [ 2R AR XA R T ™ ) o e U, 25
G2 MR R IR S A0 X LT SEBR G B A g

< > VIR A RARG AL A
Bl ik G
BRERE R €D
€G> K5,.C0,"
(i N Bt Tl 7 Nl
il s G 7 ]
RS BET R T ]
1 PR R B IR
I*30 I*25 *I20 -1|5 -|10 I5 (I) 5I
S”C\_,,[,B(%u)

Pl 5 SEAL XU R AE 0 75 A S Pk iR 22k b CO, 1
BRIEIN: Z 4% (1 B Ohmoto, 1972; ii BLIE i Veize
et al., 1980; iii $U4E ¥& Taylor, 1986; iv K45 35 X1 it
2012; XJHLEE | 2012, 2013a,b; v HEYE Zhai Wei et al.,
2014; Sun Xiaoming et al., 2016; Pei Yinru et al., 2016b;
Zhang Xiong et al, 2017; ?ﬂ—f‘@%, 2017; vi 4G4 A o
B%E ) 2010; Z1-#55% ) 2011; Deng Biping et al., 2013;
Chen yaohuang et al., 2014; ZEfE{#4E  2017)

Fig. 5 The carbon isotopic composition of CO, in the fluid
inclusions in auriferous quartz veins of the Shangxu deposit,
Shuanghu County, north Xizang ( Tibet) (i form Ohmoto,
1972; ii form Veize et al., 1980; iii from Taylor, 1986; iv
from Liu Hong, 2012&; Liu Hong et al. 2012&, 2013a&,
2013b&; v from Zhai Wei et al., 2014; Sun Xiaoming et
al., 2016; Pei Yinru et al., 2016b; Zhang Xiong et al.,
2017; Li Huajian et al., 2017&; vi form Shi Guiyong et al.,
2010&; Li Shihui et al., 2011; Deng Biping et al., 2013;
Chen Yaohuang et al., 2014; Li Huajian et al., 2017&)



1294 B T T Y 2 2018 4F

L 4 4[(0)

AT 1 tymmme | E B it e sk

< ik MRE |3 [ v ew mew

< ome > HFH [ )mmesrnas

=<l PNIES LN gl
e Bl Re T R

RIS LIRS K" : :
: =

PR EEET K | 0

D BRI AT R (Eb)

1 1 1 L | l: | i i i d oo

-50 -40 -30 -20 ~-10 0 10 20 30 40 50 -5 -4 -3 -2 -1 0 1 2 3 4 5
8345‘,,(«91-(%0) 5“Sv—cm‘(%°)

& 6 Jdb WU R4 SRAL Y BR [F A KA (1 203535 Ohmoto, 1972; Taylor, 1986; Chaussidon et al., 1990; ii ZE4E
Xk, 2012, XIHEEE, 2012, 2013a,b; iii B0E4E Zhai Wei et al., 2014; Sun Xiaoming et al., 2016; Pei Yinru et al., 2016b;
Zhang Xiong et al., 2017; ZRABMERAE | 20175 iv B s A SR A, 2010; 22 EHESE, 2011, Deng Biping et al., 2013; Chen
Yaohuang et al., 2014; ZEHE{d%5 2017, v KRR 4 %5, 2002)

Fig. 6 The sulfur isotopic composition of the sulfides in the Shangxu deposit, Shuanghu County, north Xizang( Tibet) (i form
Ohmoto, 1972; Taylor, 1986; Chaussidon et al., 1990; ii Liu Hong, 2012&; Liu Hong et al. 2012&, 2013a&,2013b&; iii from
Zhai Wei et al., 2014; Sun Xiaoming et al., 2016; Pei et al., 2016b; Zhang Xiong et al., 2017; Li Huajian et al., 2017&; iv
form Shi Guiyong et al., 2010&; Li Shihui et al., 2011; Deng Biping et al., 2013; Chen Yaohuang et al., 2014; Li Huajian et
al., 2017&; v form Xaio run et al., 2002 )
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[ (a) JEEYE Zartman et al., 1981; Wilson et al., 1989; Miller et al., 1999 1&; (b) JEEHEARM R, 1998 &1 ]
Fig. 7 Structural model for lead isotope in the Shangxu deposit, Shuanghu County, north Xizang (Tibet) [ (a) Base-map modified
from Zartman et al., 1981; Wilson et al., 1989; Miller et al., 1999; (b) Base-map modified from Zhu Bingquan, 1998# ]
DM—5 i ; EM I — 1 BUpigRibig; EM I — I B ai SR dhie; MORB—I H Hf X i’s ; PREMA— i il ; BSE—# A~ fEMR L b EK ;
HIMU— i p #0; AB=(B-By)/Byx1000; Ay=(y=yy)/yyx10005 B=FEFE n(*"Pb)/ n(**Pb) ; y=FEEEI n(**Pb)/ n(*™Pb) ;
By =B n( 2 Pb)/ n(2*Ph)=15.33; vy =HlE K n( 2 Pb)/ n(**Pb)= 37.47
DM—Depleted Mantle; EM I —Type I Enriched Mantle; EM —Type Il Enriched Mantle; MORB—Mid-Ocean Ridge Basalt; PREMA—
Ordinary Mantle; BSE—Silicate Earth; HIMU—Highw Mantle; AB=(B-By)/Byx1000; Ay=(y=vy)/yy*1000; B=n(*"Pb)/ n(**Ph)
wmple 3 Y=C%Pb)/ n(P%Pb) s By =n(P7Pb)/ n(*®Pb) ye =15.33;5 vy =n(P®Pb)/ n(*™Pb) y,, = 37. 47
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Sources of Ore-forming Materials in the Shangxu Orogenic Gold Deposit,
Northern Xizang( Tibet) : Constraints form C, S, and Pb Isotopes

LIU Hong" , LI Guangming"” , HUANG Hanxiao" , XIAO Wanfeng” , YAN Guogiang” ,
MA Dongfang" , ZHANG Hai" , ZHANG Hong"
1) Chengdu Center, China Geological Survey, Chengdu, 610081 ;
2) Henan Institute of Geological Survey, Zhengzhou, 450001 ;
3) Tianjin Center, China Geological Survey , Tianjin, 300170

Objectives: The Shangxu gold deposit in the Shuanghu County, Xizang ( Tibet), is located in the central
segment of the Bangong Lake — Nujiang River suture. The deposit is controlled by EW-trending faults, and is
hosted in melange of the Middle—Lower Jurassic Mugagangri Group. In this study we focus on the sources of ore-
forming materials in the Shangxu orogenic gold deposit, was beneficial for the study of genesis for the ore deposit,
and provide new constraints for understanding the dynamic background of orogenic gold metallization in the Bangong
Lake — Nujiang River suture.

Methods ; In this study, the Carbon isotopes of the CO, inclusions in ore-stage quartz, and the sulfur and lead
isotopes of sulfides are analyzed for discuss the sources of ore-forming materials in the Shangxu orogenic gold
deposit.

Results: The 8" Cco,(vrppy values of fluid inclusions range from —17.8%0 to —23.1%c, with a mean of
—=21.3%, which is similar to that of the sedimentary or metamorphic rocks. This indicate that the ore-forming fluids
of the Shangxu gold deposit may originated from the Mugagangri Group. Meanwhile, a few magmatic zircons, which
yield the same U-Pb age with the Xiabie Co - Mogagangri San granite, are detected in auriferous quartz veins,
suggesting that the magmatic hydrothermal fluids may have been involved during the ore-forming process. The
8%S,.cpr values of sulfides vary from —4. 5%o to 4. 6%o, with a mean of —1. 6%c, which is characteristic of a deep
sulfur source, The Pb isotopic compositions of the sulfides(n(**Pb)/ n(**Pb)=18.350~18.690, n(*"Pb)/
n(*™Pb)=15.632~15.700, n(**Pb)/n(**Pb)= 38.570~38.980) are similar to those of the Xiabie Co -
Mogagangri San granite (n (**Pb)/n (**Pb) = 18.558 ~19.169, n (*”Pb )/ n(**Pb) = 15.616 ~ 15. 651,
n(*® Pb)/n(*Pb) = 38.838 ~39.154) and slightly drifting to the Jurassic Mugagangri Group (n (**Pb)/
n(*Pb)=18.630~18.970, n(*"Pb )/ n(**Pb)=15.619~15. 673, n(*® Pb)/n(**Pb)=38. 887~39.260) ,
implying that Pb in the Shangxu gold deposit may have been sourced from the magmatic activity in Early
Cretaceous, with minor contribution from the Mugagangri Group.

Conclusions: According to the above discussions, we suggest that the ore-forming materials of the Shangxu
gold deposit were mainly derived from deep crustal — mantle magmatism, and were carried by deep-seated fluids to
the shallow crust. The Mugagangri Group also contributed part of the ore-forming materials, which were brought by
the metamorphic hydrothermal fluids.

Keywords: Xizang( Tibet) ; Bangong Lake — Nujiang River suture zone; Shangxu gold deposit; orogenic
gold deposits; source of ore-forming materials; stable Isotope
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