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Abstract: The Dexin and Zhazhalong Pb— Zn deposits are the representative hydrothermal vein type lead— zinc deposits in the
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western part of the Gangdise Ag—Pb—Zn polymetallic metallogenic belt; nevertheless, the origin of ore-forming materials of the two
deposits and their genetic relation with the Narusongduo Pb-Zn deposit remain unknown. A stable isotopic method for single mineral
and whole rock was used to measure the S and Pb isotopic composition of the sulfide and ore—bearing granite porphyries from the
two deposits and to trace their sources of ore— forming materials. It is shown that the §*Sveor values of sulfide and ore— bearing
granite porphyry from Dexin and sulfide from Zhazhalong range from 3.5%o to 7.4%o, from 4.4%o to 6.2%o, and from 2.7%o to 8.3%o,
with an average being 6.1%o, 5.7% and 5.1%, respectively; the ratios of different lead isotopes in Dexin and Zhazhalong are stable,
varying in similar ranges, and the p values of lead isotope in the two deposits vary from 9.48 to 9.82 (9.64 on average) with similar
A B, Ay variation ranges and average values, which suggests that the S and Pb isotopic compositions of the sulfide are consistent
with those of the ore— bearing granite porphyries in the two deposits with normal lead characteristics, granitoid origin of sulfur
isotope and upper crust origin of lead isotope predominately. With comprehensive analysis of geological background and previous
researches, it is concluded that the Pb—Zn mineralization in Dexin, Zhazhalong and Narusongduo Pb—Zn deposits may be products

of the same metallogenic system with consistent sulfur and lead isotopic characteristics, and the granite porphyries might have

supplied ore—forming materials for the hydrothermal vein type lead—zinc deposits in Zexue area.
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Fig. 1 Simplified geological map of Zexue area (after Long, 2013)
Esp'—The lower section of Pana Formation; E.n’—The upper section of Nianbo Formation; E.n'—The lower section of Nianbo Formation; P.x—Xiala

Formation; P,a’— The upper section of Angjie Formation; C,— P,/*~ The upper section of Laga Formation; C,— P,/'= The lower section of Laga

Formation; Cy’— The upper section of Yongzhu Formation; E.Soz— Eocene quartz diorite porphyry; K.Az— Late Cretaceous quartz porphyry;

K,yn—Late Cretaceous granite porphyry; K,y—Late Cretaceous granite; K.o—Late Cretaceous diorite; T;yo—Late Triassic granodiorite; 1—Geological
Boundary; 2—Normal fault; 3—Reversed fault; 4— Unidentified fault; 5— Angle unconformity; 6—Klippe; 7—Lead— zinc polymetallic deposit/ ore

spot; 8—Copper deposit / ore spot; 9—Mining area
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Fig. 2 Geological maps of Dexin and south Zhazhalong mining area(Fig. 2a after Ke Xianzhong et al., 2017; Fig.2b after Liu Hai
and Wang Chengsong, 2011®)

Q—Quaternary; E.n— The Nianbo Formation ; C;—P,/*~ The upper section of Laga Formation ; C;—P,I'= The lower section of Laga Formation ;
K.0—Late Cretaceous diorite; E,0—Eocene diorite; 6 u —Diorite porphyry; tf—Tuff; q—Quartz; 1—Normal fault; 2—Reversed fault; 3—Unidentified

fault; 4—Geological boundary; 5—Ore—bearing granite porphyry; 6—Silver—lead—zinc polymetallic orebody; 7—Sampling site
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Fig.3 Macrophotographs and microphotographs of rocks and ores in Dexin and Zhazhalong
(d is macrophotographs of ore—bearing granite porphyry in Dexin; b—Macrophotographs of vein lead—zinc ores in Dexin;

c—Macrophotographs of fine vein lead—zinc ores in Zhazhalong; d—Microphotographs of ore—bearing granite porphyry in Dexin (crossed nicols );

e—Microphotographs of vein lead—zinc ores in Dexin (reflection ); f~Microphotographs of fine vein lead—zinc ores in Zhazhalong (reflection)

B R A A Wi s e i R R SR A P —dt
JeraE T (E2b) o teak, FEELEL R X AR,
FEFERR W AL AR 1k, IUBEAR /N (R, 2013)
6B B AR 22 5 L IR R R etk (]
3a,d), A7 A P AT R 22 S HOR - etk — 20
KR (B 3b,¢) o B A0 W) EZ N T INEFD .
B R B A (8] 3de, D) .
3 FEAREE S AT

ASCHF S Pb A 2 43 Bl AR R B
E AL AL e BB AROR R 4 (18] 2, DXT-Qp.
DXI-Gn,DXW2 ., DXII & DXIII 45 ¥ 2 Kk 55 )
1Y) 58 R T 18 SR SCF- 306 (9 S AR T A B
W N B AL B . AT X A BIREE S
457 25 F1 Pb [Rl 0 2R 5 1408 40 8 9 1R AL IR b
FS 5 4G R BEA R 5 FLEL R X2 SR 2E S
[ v 2% F1 Pb [ 157 K RE S 19 R0 15 14, ¥ w4k
FEfh o RT TR RO BRINE e BUEARSR M AE
ZF T I TR 0 , 263 H 58T kit 40~60
H 2l >99% 1 5 Pike i Sg LA I ¥ 3kali)E i

PR S E DB R HLAT S 25 200 H AR, 14 5L 50
FEHT. S Pb [ R FE S AT A A% Tl
S 5 B e BT R g o S . Herp TR
LA SRR IR A S ) 5 A 4 — 2 L
BT R A G T AR, A2 A SO, I
BURIECE , SRE F MAT251 SRR 7 2 B {3 43
Mo )57 22 A, T 45 51 DL V—-CDT Wi, 4
R EEAR F0.2%0 s 85 [FI07 ZFE S SE R G IR 46, S8
Jei FIRR R 28 Bk 43 5 R AT, 28T I AR If F 25
T VA AT #6728 M 4, (Y45 74524 ISOPROBE -
T, PHEKES B 5% 1pg “Pb”Pb (X T 0.05% , **Pb/*Pb
— AT 0.005%0,
4 Pk R
4.1 SEMIE

W2 W X BT R & RS RS L
MSveor ALK UL 2 1o FEB W X T H 0™ 1 6" Sveor N
3.5%0~5.6%o , I{EH N 4.90%0 (n=4) ; INFEH" *Sveor N
7.0%0~7.1%0 , I 7 7.05%0 (n=2) ; B4 8*Svenr N
6.8%0~7.4%0 , PIME N 7.10%0 (n=3) . BiAkLHy i [ 137

http://geochina.cgs.gov.cn H1EHLFT, 2019, 46(3)



634 Hh b J5t 2019 4F
8§ ~
5 7 TN
%/ i ey
?ﬁéz' 7\\<\ 4
] 4
. 2\ 7
\ \\ 1 7Y
NN\ N\
0 N\ \
2 3 4 5 6 7 8 1 2 3 4 5 6 T 8 9 1|0

6 *Syepr/%o

Pl 4 VU RN 27 i DX BT [ 37 28 AL OBURS E 1]

Fig.4 Histograms of sulfur isotopic compositions of the lead—zinc deposits in Zexue area, Tibet
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Table 1 Sulfur isotopic compositions of ore—bearing granite and sulfides from the lead—zinc deposits in Zexue area, Tibet
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TEREVEED BRALH) 8™*Sveor N 3.5%0~7.4%o , “F-34]
{H M 6.1%0; 5 1 46 b BEFT 4 A FE i 6 Sveor N 4.4%o0~
6.2%o , V- PIME A 5. 7% ; FLEL R 8YEF0 4 S8 i AL )
3Sveor N 2.7%0~8.3%o , - N 5.1%0, | 2 HlL X
YRR B AL ) S & 0 A6 R BE T 8™ Sveor (B TE 7E AL 15
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F2 BARNFHXEHT ST ERBENRUDERMURARSSH
Table 2 Lead isotopic compositions and parameters of ore—bearing granite and sulfides from the lead—zinc deposits in
Zexue area, Tibet

¥ £
i i ié:fnl 206pp/2*ph llij}ﬁiﬁ 208pp/2'ph " © ol Ly
DXW2-02 JTHT 18.653+0.001 15.763+0.002 39.3510.005 9.76 4045 28.79 58.73
DXW2-03 JTHT 18.556+0.002 15.618+0.001 38.846+0.005 9.48 37.54 18.86 4031
DXI-Gn01 papil N 18.6120.002 15.67+0.002 39.028+0.004 9.58 3847 2236 46.34
DXII-Gn03 JTHT 18.631+0.002 15.7060.001 39.127+0.004 9.65 39.11 24.84 50.30
DXII-Sph01 BT 18.543+0.004 15.647+0.003 38.932:0.008 9.54 3824 20.94 44.63
DXII-Sph02 NEFT 18.547+0.002 15.653+0.002 38.954:0.004 9.55 38.36 21.36 4543
- DXIII-Py01 BERAT 18.628+0.002 15.708+0.002 39.124+0.005 9.65 39.13 24.99 50.43
DXIII-Py02 BERAT 18.565+0.002 15.682+0.002 39.028+0.005 9.61 38.84 23.35 4843
DXIII-Py07 BERAT 18.641+0.002 15.724+0.002 39.163+0.006 9.68 39.37 26.08 51.93
DXI-Qp03 Le BT 18.572+0.002 15.681+0.002 39.079+0.004 9.61 39.00 2325 49.52
DXI-Qp04 Le BT 18.636+0.002 15.708+0.002 39.175+0.004 9.65 39.29 24.96 51.54
DXI-Qp07 Le BT 18.485+0.002 15.698+0.002 39.103+0.005 9.65 39.77 24.74 53.87
DXI-Qp08 Le BT 18.625+0.002 15.687+0.001 39.113+0.004 9.61 38.90 23.52 49.07
DXI-Qp09 e BT 18.657+0.002 15.696+0.002 39.156+0.006 9.63 3898 24.05 4971
Z71.S-Sph0l JiEER” 18.614+0.001 15.701+0.001 39.125+0.002 9.64 39.14 24.54 50.52
ZZL1S-02-Bl11 JTHT 18.607+0.002 15.695+0.001 39.106+0.003 9.63 39.05 24.13 49.90
ZZIN-01-B3 JTHT 18.581£0.003 15.671£0.003 39.054+0.010 9.59 3875 22.52 48.02
ZZIN-01-B7 JTHT 18.692+0.001 15.798+0.002 39.439+0.003 9.82 40.94 31.14 61.75
ZZIN-01-B11 JIER 18.668+0.001 15.772+0.002 39.347+0.003 9.77 4044 2938 58.63
ZZIN-01-B15 JIER 18.633+0.003 15.706+0.002 39.150+0.006 9.65 39.19 2483 50.86
ZZIN-01-B16 JTHT 18.556+0.003 15.646+0.003 38.971+0.008 9.54 3831 20.83 4521
FLEL 7ZZ1N-02-B5 JTR 18.519+0.004 15.625+0.003 38.884:0.007 9.50 37.97 19.47 42.90
ZZIN-02-B16 JTHT 18.648+0.004 15.721£0.003 39.215+0.008 9.68 3951 25.84 52.95
ZZLN-SphO1 BT 18.629+0.003 15.722+0.003 39.190£0.006 9.68 39.53 25.97 52.93
771.N-Qz02 EER 18.657+0.002 15.742+0.002 39.259+0.005 972 39.85 27.30 54.99
771.5-Sph03 [E=27h 18.641+0.004 15.736+0.003 39.229+0.008 9.71 39.76 26.92 54.36
ZZLS-Sph04 BT 18.634+0.003 15.727+0.003 39.196+0.008 9.69 39.57 2631 5321
ZZLS-Py01 BERAT 18.626+0.001 15.714£0.001 39.168+0.003 9.67 39.38 2542 52.00
ZZLS-Py02 PR 18.624+0.002 15.728+0.002 39.203+0.004 9.69 39.67 2641 53.77
08NDZ-5 JTHT 18.667+0.005 15.746+0.006 39.292+0.015 9.72 39.96 27.55 5577
08NDZ-1 JIER 18.571+0.003 15.655+0.002 39.021+0.009 9.56 38.52 2142 46.57
08ND-4 JIE” 18.692+0.007 15.773+0.004 39.421+0.009 977 40.61 2938 59.92
08ND-5 JIER 18.663+0.004 15.760+0.002 39.356+0.004 975 40.39 28.55 5838
s % E-2 MNPEFTEA 18.602+0.002 15.672+0.002 39.053+0.007 9.59 38.64 2253 4737
E-3 MNPEFTEA 18.612+0.002 15.671+0.002 39.070+£0.007 9.58 38.64 2243 4745
E-4 MNPEFTEA 18.708+0.006 15.784+0.002 39.481+0.013 9.79 40.87 30.10 61.62
E-11 FHBEBE T 18.807+0.004 15.715+0.005 39.608+0.010 9.65 40.12 2496 58.07
E-12 FHBEBE T 18.620+0.005 15.644+0.006 39.055+0.013 9.53 3828 20.50 4530
E-14 FHBEBE T 18.727+0.006 15.654+0.005 39.300+0.013 9.54 38.75 20.90 4898
s >18 >45
FIEHRA 12~40 20-45
Hhig -5-15 -5-20

T AR A Z B I A 3R SR RIS | A #5345 (2010b) s [ R ZHOC T % (2004) TT % 19 Geokit VT HEAS 1 5 b Hb7E SeiiR Al
W B R BT | 251255 (2014)
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AT HE

YUK ZHTVERE R AL R BREERE 25 R 20 B B
8*Sveor 3 N 2.5%0~5.5%0 . 7.0%0~7.4%0 F1 14.8%0~
18.7%o , S 1EH MALEL R I X B AL 8 S & 461
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RGN (ES) 45 G anms 245500 ™ s
T, 3 I AL L 42 RO EREBE 5B A ok A AT 78 =8 2
A6 B A PR EORHERR AR B (An A8 B L) $ it
EBRIEA AT RE . A BEBES *Sveor [ 12 K T
P R BEBE 2 8™ Sveor (B, 765 AZZ A DURLUS FI
ZE R PR L [ 3 A B [ (11 4) B BB A 5
AT DLHERR DT BUA SR AL AR IR 0 VT RE . B BB A
(2010a) TA KA A~ Jit K AT e 1 A8 AR Z 5 EFT
IRELE S 6 Sveor (HEL 1 , 23 901 2 Hb5E B A VR 4 (4
RGN E AR ) A K 25 AE H (HS X
i 'S, HaS KRB 5 B IR & 4R 'S) s 4 Il AR 5%

NN\ Y20
N kK
ONNONINUINININUININONNONONNNNONONONONONOONNONNNNNNNNNY
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S A 2 SR B AL
AR BT T
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Fig.5 Sulfur isotopic composition distribution patterns of
sulfides from the lead-zinc deposits in Zexue area
(after Han et al., 2003)

(2012):i 5 LA-ICP—MS %5 41 U—Pb Jy L3R 1540 N
s Z2 B 0 R BXE R A0 08 B 4 % 0 0l R (62.54 %
0.77) Ma . (62.47+0.91) Ma; —3 AT HLH &
TR AN (B4, 2010a) , PEH] 3% T AER I
T [ ) R DX s 3 2 (] — I B AN [ o B
R 72400 5 A X R 25 25 28 1) 67 Sveor (B 1T E 25 2K
YEFIE A

W2 b DA B L Ak 0 A 1 A B B S AN
WFA ZH B B AL ) L BEBE 5 6™ Sveor (H 75 A
FRARIEN R A BGEE N, H¥EAAHZEA R, 1E
FMELEL e BT e AN A AS 207 X 10 km 5 FR
P, O IIESE B SR BT RE T 5 g ks 2T
W)@ A — B R G, AFAE A L I &R (A
FBAE, 2017) 53 RAHALEY S TRl R AL BRRTEANY
HE— A UF SRR S5 A s 22 i B R i s
SLALR S9N aniA £ 2 IR PT REAATE U 1 AEX R
5.2 PbEZ&EXRIR

B IR ASE 2R 20 B — o B B 9 R IR A
H T H FE R b IR 2 A R B e w
Iz o REMBFF R R, 86 = AT DL
SR IR AT AR, JCHAE B ) Bk IR 5 T
17, & R 2 4 A B A JFE & 82 ) & X (Doe and
Stacey, 1974; Zartman and Doe, 1981)

WA A TEAS AR B T R, AN Fr
U.ThiW&JET Y (009 A58 SR8k 550~
Prrb R (BRAG B 1 OC E, 1988; 5KEENI, 1988; #X
A 2002) AT ESZ BT LLAT LIS RS B T )
SRR = ZAA T TR SR  — 5 1, B UL Th
G HITR F AR, 5994 Pb & i AH L AT 2,
W PRI, B AT DA 4 R R X W) i U-Th—Pb 1A
I P [Al5; R BURHE 5 75— 51T, B IR 28 5o
HEOTEUOR  FEHE A PRIl s RS A R, B
PGSR R R, BT RIS R A R —
NS A (VB M, 1987; 1 SCFE4E, 2006) .
I, 3 A TR 2 AL 4B T IR X U—
Th—Pb IR RFFIE, ITTRAFA Bl Pt (5 B
(T4 2002; BB, 2010) .

A A A [ R AR, JEHE w (E1Y
AR P Il T A 28 Iy b BV E R 15 8., IR BT R
R, BAR plORT9.58) M4 s 0 T &2}
LA P S R B 3 2k UL Th AR X
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Fig. 6 *"Pb/**Pb versus *Pb/"Pb and **Pb/***Pb versus “*Pb/**Pb diagrams of ore—bearing granite and sulfides from the lead—zinc
deposits in Zexue area (after Zartman and Doe, 1981)
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A 5 B ()57 2 2H B 45 52 B4 R 57 25 A i 5
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] BEAETE ST A B A AR, PRI B AL
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IR R Z5(1998) N Th. Pb 197254k &% Th . Pb 55
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PE 1 38 A0 AR 20 2T B 1Y O B (R W A 4
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YUK ZHVERD W A B 5 (A L 1 A X R 2
ABAyEW 2, U IRELLY A BN
18.86~28.79, #4J11 23.51, Ayl Jy 40.31~58.73 , %
{H 48.50; &1 L R B A A BILIE Ny 23.25~24.96, 1)
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