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Fig. 1 Geological map of the Huize giant Pb—Zn deposits
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P,s—Permian Emeishan basalt; P—Permian, include;limestone and dolomitic limestone with dolostone beds of the Qixia Formation—Maockou
Formation(P1g+m) s carbonaceous shale and quartz sandstone of the Liangshan Formation; C—Carboniferrous, include:gravel limestone of the
Maping Formation(Csm) , oolitic limestone of the Weining Formation(C,w) ,sparry dolostone with limestone and dolomitic limestone beds of
the Baizuo Formation{(C,5) ,aphanitic limestone and oolitic limestone of the Datang Formation(C,d) ; D—Devonian, include: limestone, silliceous
dolostone and dolostone of the Zaige Formation( Djz) ,siltstone and muddy shale of the Haikou Formation (D2A) ; € —Cambrian: mudstone—
shale with sandy mudstone of the Qiongzhusi Formation( € 1¢) ; Z—Sinian ;silliceous dolostone of the Dengying Formation(Z.d) ; 1—boundary

line of the Emeishan basalt; 2—fault; 3—stratum boundary ; @) —lead—zinc deposit


http://www.cqvip.com

543

gooo http://www.cqvip.coi_l

FXWE . ZHLEBRDAFT KGR G RAE LT RBRIEERR 509

B2 AETXH. B0 T RS AKRREBE.
SR O MIRE L X RAK REE B, #Fai
REE & B 7 o B B % B b 3R AL % B 52 B ICP-MS
A EBE T, AT HER Qi F (20000 K514
HXRENTF 10%.

3 aWER

3.1 WS RER
F1HNSEBRKBEETRER 4 MEAEY &

PREV N TS X R RREDE
PEET HRECRAR B 2 ARV RARE
HHE.

) TAELEER. 4 M EEET . IET H
FEER B SR B TLE K 10. 94%0~17. 42%0»
T8 14.57%0, KB HEREF T 13 %o~17 %o ZMH
(H 2.

(2) AT ERMHTYRSEHARBRER .
w10 EF RSy . NET RTEY H“SERE

1 2FEAUAATERFAULKAR

Table 1 The sulfur isotope compositions of the Huize giant Pb—Zn deposit

534S P E N N 3S EHE
B g WX F %> S HAS nE WEXF > %>
HZ-911-9 | 15§tk bkl 11. 07 H10-3-1 |10 S5 & NEER 15. 26
HZ-911-17 | 1 5 &k VKAl 11.53 H10-19-1 |10 ¥tk NEER 15. 39
H1-6-5 155t e 13.02 11. 64 H10-19-2 |10 E5th | REF RE) 14. 92
Hi-11-1 |1EFH& FE 10. 94 H10-20-1 |10 S8tk | WHFGRE) 13.54 "y
Hi-12-2 | 15§tk vkl 11. 62 H10-20-2 |10 58 | REF GRLE) | 14.21
H1-6-1 159#% | AEY e 17.23 H10-20-3 |10 S5tk | AT &@E) 14. 48
H1-6-2 1554 | REF (EEEE) | 15.51 H10-20-4 |10 8%t | REF FHE) 14.17
H1-6-3 159% | B (FiEf) | 14.41 H10-22-1 |10 S#°tk ReEs 13.56
H1-17-1 [ 158 ¢ | R8s @&@e) 14.02 HQ-480 | 8 59 | HE&FGLE) 6.82
Hi-17-2 | 1S9 & | A8y 3EHE) 12.53 HQ-481 | 889t | #H&F GLE) 10. 60
Hi-22-1 | 1S¥#& af=20n 15. 40 HQ-483 | 8 59tk | #H&F G 4.19
Hi1-23 155 & 3L=2n 15. 99 14. 85 HQ-484¢ | 8 S5 | #H&F WR 8.12
H1-10-1 1596 | A8 EB) 12. 95 HQ-503 (857 | #&F R 5.27
H1-10-2 | 15§ % | AT URLaE) | 15.05 HQ-485 | 8 55 & Hekw 14.35 15. 80
H1-10-3 | 1 &gtk aL=20n 17. 68 HQ-486 | 8 S5tk HE 14.92 i
Hi-11-2 [ 158k NEEs 13.81 HQ-487 | 8 59tk HED 15.77
H1-11-3 | 158 % | A (&E) 14. 34 HQ-488 | 8 59 #& HEY 16. 24 Z?g
H1-12-3 |1 &7 H& 3f>308 14. 06 HQ-489 8 SFth "HE&W 16. 41
HZQ-21 6 S5tk HE&w 15.76 HQ-490 | 8 B85 f& Hekw 15. 64
HZQ-38 | 6 S5 f& "Ew 15. 06 15.83 HQ-492 (8 &7 #Hey 16. 04
HZQ-81 | 6 B9tk #Hew 16. 68 HQ-493 | 8 B8 HED 15.78
HZQ-38 | 6 EF tk L2 14. 14 HQ-495 | 8 E5tk Ao 16.17
HZQ-53 | 65§ E=20n 14. 67 5. 48 HQ-497 | 8 5§tk ey 16. 68
HZQ-69 655tk NEEw 15. 87 HQ-487 | 8 B9tk NEEm 15.78
HZQ-81 | 6 &5 ik A>3 17. 24 HQ-488 | 88§tk k=20 16. 02
HZQ-21 | 657k e 12.56 HQ-491 | 8 E§tk Ry 15. 30
HZQ-38 | 6 25tk FesE 11.56 12,81 HQ-493 | 8 E§°tk Af=2:8 13.51
HZQ-69 | 6 S5k b s 13.01 HQ-494 | 8 B L2208 13.51 14.73
HZQ-81 |65Ft FnsE 14.12 HQ-495 | 8 S5tk AE=200 13.36
H10-23 |10 55 th| #E&ET W) 5.22 16. 54 HQ-497 8 S & ak>20n 13. 62
H10-3-3 |10 &5 {k "y 17. 42 G2 81 8 5tk 3f=38 15.53
H10-18 |10 8§ & "ET 15. 71 33 8-2 8 Btk 3> 15. 84
H10-20-5 |10 &5k HE&Y 16.48 B 15 & 8 Sy ik =20 14.78
H10-3-2 |10 8§tk bk 14.35 13, 04 8-1 8 SF T 14.49 1. 87
H10-22-2 |10 S5tk LD 13.53 155 B SH & pikikzd 11.25
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3),(H10-19-1,H10-19-2), (H10-20-1,H10-20-2,H10-20-3,H10-20-4 .H10-20-5) f1 (H10-22-1.H10-22-2) ¥ R ] — F 45 &,
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Fig. 2 The sulfur isotope histogram of the
Huize giant Pb—Zn deposit
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R—FR— BB WA,
4.1 WERIER
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Z ), B B AR T SETE 0% T Em. X
FEERBERTEA . ARREBEAZEZNHAH
BRELHMEPHREERER, HO"SHTE 15% X2 FH
HIRE%E,1999), 528 KMEHT KMEAL R
HRAE B RS REFHHATEEEXRE
W2, NEERRENEE~Y . XSHATEEAR
ZRUEYEEERVEET KM EEZRABHRR
b #9318 JA— B (Dejonghe et al. , 1989; Anderson et

al. , 1989, 1998; Ghazban et al. , 1990; Hu et al. ,
1995; Dixon et al. , 1996); ¥ & 5% (2001) MIZEL
HZQIDMMRAR D X (K H) &t B
LHENTRERSERREBETY KOBRT Y
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ETHHEARRENEIENH BN FEERER
U853 5 BPRAAL 2258 TR A 40 B R I, B0 3 R AR TR AR R
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RS B B9 6% S8 48 XF B8 F (Ohmoto, 1990), )5 &
EHEEMAMEBFRMAFCHT 1200 . FEFE KR
ERAER.EREESRAUSSEALFR R ELL
& Bl (Machel, 1989; Jorgenson et al. , 19923 Dixon
et al., 1996), & EEMEET KA [F LR H AT £
B, HSHUSEHBERAE 13%~17%Z 8] s B KA 5
K TERBRERSH: EZNE2FNHY KT
48 (%)
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B3 2EBRUGETERSSYV RMiRMEANTBES
Fig. 3 The changes of sulfur isotope in No. 8 ore body of the Huize giant Pb-Zn deposit
CO—THRGEBEARBE S Cw—PAREBRTHARRE S
Com— L ARG DV HKMIE A @ BUE (1B ;HQ-480~HQ 53— &R S

Cb—Carbonatite of Lower Carboniferous Baizuo Formation ; C,w—carbonatite of Middle Carboniferous Weining Formation;

Csm—carbonatite of Upper Carboniferous Maping Formation ; @—sample location; HQ-480~HQ-503—No. s of the samples
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Data of the chronite are from Baynton, 1984; The sample No. s are the same to those in Table 2

A4 SFEMREAEYTRKAT WHMEE REE RRAKA
Fig. 4 The REE patterns of gangue mineral calcites in the Huize Pb-Zn deposit
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Fig. 5 The LREE/HREE vs Sm/Nd diagram of
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Sulfur Isotopes and Rare-earth Elements Geochemistry of the
Giant Huize Zn-Pb Deposit in Yunnan Province
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Abstract

The Giant Huize Zn-Pb Deposit is well-known for its large scale, high grade and many associated byproduct trace elements.
These characteristics imply that it maybe formed in a special background. In this paper, we report the sulfur isotope compositions
of primary ores and the REE concentrations of gangue mineral calcites. Combining with the C, H, O, Pb isotope compositions
and chronology data, we discuss the source of ore-forming fluid. The primary sulfides are enriched in heavy sulfur and the values
of %S are concentrated in the range of 13%, t0 17%5. 8% Spyrue=> 6> Supholerne = 0% S aiens indicates that sulfur isotopes in ore-forming
fluid have reached equilibrium. That the values of 3**S of sulfides are close to that of sulfates in the ore field suggests that sulfur
in ore-forming fluid mainly came from sulfate reduction and thermochemical sulfate reduction (TSR) maybe the most possible
reduction mechanism. The REE contents of gangue mineral calcites are higher than those of carbonate strata of different ages but
lower than those of non-carbonate strata and the Emeishan Basalt in this region. The REE patterns and related REE parameters
of gangue mineral calcites are different from those of the strata and the Emeishan Basalt. Further discussion shows that the ore-
forming fluid is a kind of mixed fluid coming from the crust and the mantle. Mantle fluids produced in the Emeishan Basalt

activities (including fluid derived from mantle degassing and magma degassing) took part in forming the ore-forming fluid.

Key words: sulfur isotope; REE; ore-forming fluid; giant Huize Zn-Pb Deposit; Yunnan
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EFATKERRANEM L BARSTAIR=ZATEN FB-HEREIERKB-RRUERAEE. AL BHRSEK
B BB, UAXFHRELBEEAFANE, FHURART=ZART 25, W4T HEEFHRETEAIKKEK. BRLRERE
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