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Abstract

The Lekai lead-zinc deposit, which is hosted in the dolomite of the Devonian Wangchengpo Formation, is lo-
cated in the Sichuan-Yunnan-Guizhou lead-zinc metallogenic province (SYGMP) on the southwest margin of the
Yangtze block. It mainly develops layered ore bodies, and has a typical fault-controlled style of ‘reverse fault im-
porting-tension fault transporting-lithologic assemblages stored ore fluids (the fracture space of carbonate rock af-
fected by fault is trapped by carbonaceous clay rock to form favorable ore bearing lithologic association)’. Ore
minerals are mainly sphalerite, galena and pyrite, with veined, brecciated, and disseminated structures, and the
ore textures consist of metasomatic, co-dissolved and filling morphologies, with obvious epigenetic metallogenic
characteristics. The &S values of single grain sulfide range from 11.1%o to 18.1%o (mean 14.7%o), which is obvi-
ously higher than that of mantle magma-derived sulfur, but close to that of Devonian seawater sulfate, revealed
that S*~ originated from high-solubility sulfate within the ore-hosting strata through thermochemical sulfide reduc-
tion (TSR) processes. The Pb isotope **Pb/***Pb of single grain sulfide ranges from 18.400%o to 18.767%o (mean
18.565%0). The *’Pb /***Pb values ranged from 15.660%0 to 16.058%0 (mean 15.791%o). The **Pb /**Pb values
range from 38.580%o to 39.432%o (mean 39.059%o), with a relatively wide range. The *’Pb/***Pb->*Pb/***Pb and
A y- /A B diagrams of Pb isotopes obviously show crust source characteristics, and suggest that the sedimentary
rocks and basement rocks both provided ore-forming materials. Based on the characteristics of deposit geology,
structural ore-controlling, S and Pb isotopes of sulfide, this paper holds that the metallogenic process of the Lekai
lead-zinc deposit is: the basin fluid extracted metal elements from sedimentary rocks and basement rocks and
formed ore-bearing fluids; the ore-bearing fluid is diverted by deep faults into special structural parts of the over-
lying sedimentary strata (carbonate fracture space trapped by carbonaceous clay rocks); under the action of the
heat of the ore-bearing fluid, the sulphates in the sedimentary strata underwent TSR, and a large amount of S*
was generated, which combined with the metal cations such as Pb**, Zn*" and Fe* in the ore-bearing fluids resul-
ting the formation of sulfide ores. The geological and geochemical characteristics of the Lekai lead-zinc deposit
are similar to those of MVT deposits, thus we propose that the Lekai lead-zinc deposit is MVT deposit. The deter-
mination of ore-forming material source and deposit type is beneficial to the exploration and development of the
same type of lead-zinc deposit in the SYGMP.

Key words: geology, structural ore-control style, S-Pb isotope, genesis of mineral deposit, Lekai lead-zinc

deposit, Sichuan-Yunnan-Guizhou lead-zinc metallogenic province (SYGMP)
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Fig.1 Geologic sketch map of the Lekai lead-zinc deposit
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Fig. 3 Photographs showing the ore texture and structure from the Lekai lead-zinc deposit

a. Orebody characteristics of the Lekai lead-zinc deposit; b. Brecciated lead-zinc ore, galena filled between altered dolomite breccia; ¢. Galena and
sphalerite are veined and lumpy; d. Pyrite, galena, dolomite disseminated in the altered coarse-grained dolomite; e. Galena, sphalerite and pyrite
occur in subhedral-anhedral crystalline granular texture; f. Galena is filled between brecciated dolomite; g. Mass galena is filled in broken dolomite;
h. Common edge texture formed by galena and sphalerite; i. Common edge texture formed by galena and pyrite; j. Galena and pyrite in veins replacing
dolomite; k. Pyrite is metasomatized by limonite; 1. Mechanical crushing of pyrite occurs under stress, and sphalerite fills the broken space of pyrite

Sp—Sphalerite; Py—Pyrite; Gn—Galena; Dol—Dolomite; Lm—Limonite; | —Stage i ; Il —Stage ii; Ill—Stage iii
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Tablel Sulfur isotopic composition of sulfides from the

Lekai lead-zinc deposit

R2 IRIFRET RTALYIRE IR AR
Table 2 Lead isotopic composition of sulfides from the

Lekai lead-zinc deposit

R R/ 3%4S/%o FEf S FER AT 20Pb2%Ph  27Pb¥Ph  208Ph/2Ph
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FE T I B RTS8 8 2B R AR O AL B SR
N (<100~120°C, Basuki et al., 2008), It 4k, TSR it
it BEAE 0 A (] ) 7= A2 R 119 S, HL 83*S f AR k75 il
N H R A A 4R R, 838 fH (SO, - S2) Al ik 15%0~
20%o; 1M BSR 1 2 7= A= K f S5 LA (] 5 4, HL 7™
A= 1 S 834S (BTt d 170, A8 Ak 3 R TR 5, 6*4S 1HL
(SO -S¥) ] {5 ik 40%0(Ohmoto et al., 1997; Basuki et
al., 2008), SRIFHYBED R B AL P SHS H A T
11.1%0~18.1%o , YI{H 14.7%0 , ¥ 1 H v 5 HL X ISt
™0 WA 1R B 24 160~260°C (R #H6%5, 2016), B~
TSR FE SR EYEE BT T A S 1) T i A v e 31
PoE VAR . ©A WFIE & BB R 5k 1V A B S K
PEGRIR R 1Y 4 Ja8 PH 5 Fa 450 38 1 TSR SN R %8
(B 7245 2018), Bl Ca?* 5 Ba?* 25 JH &5 11K i 19 55
PR RV it FE AT, ME LA Bl Kt 1 TSR U, 80 %
B S AR 52 A, AP M %5 FHIE 125 50 T W
R R B B B R R, T LA v R bR A K Y
S, iE— 2L UL SRR I 1A T 1 340 SR e ] i
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Fig. 4 Sulfur isotopic composition histogram of sulfides from the Lekai lead-zinc deposit(a), variation characteristics of sulfur

isotope composition in seawater during different periods(b) and sulfur isotopic composition of lead-zinc deposits hosted in strata
of different ages (c, after Claypool et al., 1980; Huang et al., 2004; Zhou et al., 2013a, 2013b; 2013c; 2013d, 2014a; 2014b;
2018b; Jin et al., 2016; Cui et al., 2018)
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A5 0 s RS B A P 4 DXV 7 19 4 i T
X EZAITTHAEIER BT A A EER—T =&
G DIBUA 5 R B IR JE 1L 50U 3 B (Zheng
et al., 1991; Zhou et al., 2001; 1998; & T4, 2004;
4" [E 4§, 2016; Tan et al., 2017; Wang et al., 2018),
H 3 A5 XA BTk X 8 L e 36 AN IRl A5 B IR
22 S AT IR 7 R 20

T 207Pb 294Pb-205pb 2P [&] i (1] 5a) i, 1 FF 4%
BERT PRBRAL P 5 7)o 2 B 557 T 1 i 7e Pb P
EALZRTT , 5 Ay-A B K (18] 5b)yrh 4 R 24500 15

Bl T e, 2 I A5 A FICHE A3 T IR ey v
25 e B — 20, B T I B 52 RERE . & Sc i
R RIS R AL Y P [R 6 2 4 X 5 =&
g JE 1L Z 2 A FE R R UUR v R B B AR TE] T
LR S TR R — B RRIREL AT L, D i
W5 A Tl e IR A A, R R R —
B AR ER AP T B Po R IE, o AR
AR PO IRIK 22—, A, SRIFEYAER R Ak
Y0 110 4% TR A7 2 20 B )1 VAL S e R 1 4 DX TS (He et
al., 2021) AN FERL (4 45, 2016) 5 #YEEDT IR B AL
Y 0 4% TR A7 28 AL A7 22 53, 1T 5 K Aff (Zhou et all.,
2013a) B ARk (AR 545, 201 8) 44410 TR B AL 4 1)
R R A AL . PR AN SRR ST R I B 4
W A UE SRR T, & AR KR AR R (14 B
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FAE S EE W Zn Pb S LT I (A %E, 1998;
AR A, 2004; Zhou et al., 2018a), H 1| VE ¥ HE 4%
B A DX AR TR A 2R AL AR AR Y 2 0.7107~
0.7155(Ji ity L5, 1997; JEI WA SE, 1998), J& MR A A1

4] 4 7 1 (0.700~0.737) , Bt i F 1E % W AR DU R
Tk B2 £ % 11 87Sr/56Sr FY {1 (0.7080) . 7AF 7K 1) 87Sr/%Sr
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Fig. 6 Schematized metallogenic model of the Lekai lead-zinc deposit
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