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Cui YL, Zhou JX, Huang ZL, Luo K, Nian HL, Ye L and Li ZL. 2018. Geology, geochemistry and ore genesis of the Fule
Pb-Zn deposit, Yunnan Province, Southwest China. Acta Petrologica Sinica, 34(1) :194 —206

Abstract The Fule Pb-Zn deposit is located in the western margin of the Yangtze Block, South China. This deposit structurally
occurs in the Mile-Shizong-Shuicheng regional fault and is an important part of the Sichuan-Yunnan-Guizhou ( SYG) Pb-Zn
metallogenic province. Ore body is buried and occurs along the interlayer tectonic belt as stratiform shape. Sulfide ore is hosted by the
middle Permian Yangxin Formation dolostone. Ore minerals are mainly sphalerite, minor galena and pyrite, with rare chalcopyrite and
tetrahedrite, and gangue minerals are dominantly calcite and dolomite. Sulfide ore has massive, veined or disseminated structures with
granular (euhedral, subhedral and anhedral) and metasomatic relict textures. There are more than 5 million tones (Mt) of sulfide ore,
grading >10% Zn + Pb, and can up to 60% Zn + Pb. This paper presents the detailed ore deposit geology, and C-O, S and Pb
isotopic data, aiming to reveal the sources of mineralizing elements and ore genesis. Calcite has 8" C values ranging from 1.25%o to
2.01%0, mean 1. 64%oc, which are similar to those of marine carbonate rocks, but are higher than those of mantle and sedimentary
organic matters. However, 80 values of calcite range from 17.21%o to 17. 74%o (mean 17.49%o0) , which are lower than those of
carbonate rocks and organic matters, but are higher than those of mantle. Such C-O isotopic data suggests that the source of C is
carbonate wall rocks, and O isotope signatures are generated by water/rock interaction between fluids and carbonate rocks. §*S values
of sulfide minerals range from 10. 04%o to 16. 43%o (av. 14.12%o0) , indicating a feature of heavy S isotopes-enriched and the sources
of reduced S in the hydrothermal fluids are originated mainly from evaporites within sedimentary strata by thermal-chemical sulfate
reduction (TSR). Single-grain galena has **Ph/* Pb, *"Pb/** Pb and **Ph/** Pb ratios ranging from 18. 530 to 18.610 (av.
18.564), 15.694 10 15.702 (av. 15.697) and 38. 569 to 38. 657 (av. 38.601), respectively. These Pb isotopic data overlap with
those of ore-formation age-corrected country sedimentary rocks and basement metaphoric rocks. Such Pb isotopic signatures demonstrate
that the main sources of metal Pb are sediments and basements. This study proposes that the Fule is a carbonate-hosted, anticline and

interlayer structure-controlled, stratiform, epigenetic, dispersed elements-enriched and high grade Pb-Zn deposit that formed under the
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background of tectonic regime shifted from extension to compression and then to extension. All those metallogenic features are probable

to be related to both the Emeishan mafic magmatism and Indosinian Orogeny.

Key words Ore deposit geology ; Isotope geochemistry ; Sources of mineralizing elements; Ore genesis; Fule Pb-Zn deposit; South China
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Fig. 1 The geological sketch map of the Sichuan-Yunnan-Guizhou Pb-Zn metallogenic province ( modified after Liu and Lin, 1999)
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Fig.2 The geological sketch map of the Fule Pb-Zn metallogenic area (after Zhou et al. , 2018)
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Fig. 4 The ore bodies’ features of the Fule Pb-Zn deposit

(a) the boundary between Emeishan basalts and Yangxin Formation dolostone, and the veined calcite and Pb-Zn mineralization; (b) veined Pb-Zn
ores and calcite in the dolostone of Yangxin Formation; (¢) massive and brecciated ores and calcite; (d) veinlet calcite, massive dolomite and Pb-Zn
ore body; (e) veinlet calcite and brecciated wall rocks; (f) veinlet calcite and Pb-Zn ore body
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IR, K2 500m, i 400m, J&E 0 ~ 25m ; [ V0 [ B {4 KA
WHE K, BRUER ™= H, K2 500m, $E45 200m, H #ij Al R
FEMR™ A 108 7 (&, 2 B BLR-LLZ R, K 2 400m, 55 2y
200m, J5 2 ~ 12m;904 #{£ , K £ 340m, 55 £ 200m, J&£ 1.5 ~

15m;3f7 74 B4, 5235 5K, K 29 200m, 552 150m, J& 3 ~
15m, &S Zn PR EABIRT 10% , HO" A FE & Cu,
Ag.Cd Ge Ga Fll Se E Lt E, Hob Ag 450.98 x10°° ~
22.06 x 10 7° SF- 7. 28 x 10 ; Cd & 4 256 x 10~ ~ 8171 x
107,39 3787 x10 % ;Ge & 1. 77 x 107° ~39.35 x 10 ¢,
T4 15.6 x107°;Ga Erit 0.74 x 10 7% ~142.5 x 10 ™°, F- 8
34.25 x 10 fll Se % & 23 x 10°° ~ 107 x 107°, - 66 x
107°, Cd,Ga %5430t 29 U Bk ik 31 R BB () 2 4245
2006, 2011, 2013),

GRACYIE ) 0 T B, SR AT W ANV BERT Sl 3,
T MR, &G R BRIk a ) E
TNA ARG (B 4) o INBE: — R Rk YR
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Fig. 5 The textural features of the minerals from the Fule Pb-Zn deposit

(a) subhedral granular sphalerite coexists with anhedral galena, dolomite and calcite; (b) euhedral granular sphalerite and anhedral pyrite in

anhedral calcite; (c¢) anhedral sphalerite coexists with galena and calcite; (d) metasomatic relict pyrite and xenomorphic sphalerite in anhedral

sphalerite fracture; (e) cataclastic and euhedral-subhedral galena in the boundary of anhedral dolomite and sphalerite; (f) euhedral-subhedral calcite

coexists with galena and sphalerite

BERUR IR, DR R PRI, R E R REZ SR
W e £ ) S — N 1% ~20% , B 4R 3K 30% ~
40% , B AT ik 60% o INFER 2 52 TR MUK 54, KL —
JBE2 ~3mm DHORARL( < 1. Omm) | FRL(1 ~2mm) | JE A
PEOT R ERRZER (> Smm) o BRI B R BT  BRIR LR
P G RS CREREAR R ENAN TR A R A ¢ R 3 g
S LMLRR O . RIREESF (2006 ) A TRARIN R0 L AR
TR, T K e 5 DR B 500 B L TR, W 40 R JBE 8 7 1)
AEBINEE L EER BT, WA N LA A B R
T BT 0. 1 ~2mm, #4335 3 x 3mm ~ 12. 6 x 15mm,
ZT H B0 5 A bk (P Hr, 3R 7 T YR N BT
i,

WA H I T2 B PUIRE 3 (K 4) A BRIR G 3 &
JLRAL I | P JCRA 38 BRI | DL B2 58 B ACIR A 368 B
ZALIPIRIY G . FEER OG5 R ROIREE 1 (] Sa, b, e,
), RIH FEE RO YR AT 2 AT SRR B,
UCHSARIRAR G5 , BV R S ACIN B (18] 5d) , INBEET2E
A=A R, AR A s A, IR E R & 1
Sb, N B B Tl 2 AT RIR S VAR SRR, TR J
hZE (18 Se) o
1.2.4 F#hEABERBEMRE

MR R AN R AE A A0 25 AR A 3 4% b iORH EL G

E L7/ PASa st e LR 7 NP R BN R S U P00 & =g U 3
7SI A 30, e PR 3 ATk — 25 R 43k A -k
FRERE W) (A R A1) RBRIR SR 67 M P~ Br B Bk
Yy-BREREL G W Be, T 28 UNBERT - 2 A0/ J5 A0 AN
BB Jr - A s/ T AR R A A R
EEAA = AT A A, R A A SR L
Bg.

2 RERWRIY BTk

AU THIFE AL R A B RS IR 108 55 {4, 4
An SRS TH BRI AN S K A8 TP AL 56 At ik A4 A
Ja R A TR R 40 ~ 60 H ,7EXUH 8 F Pk 4l
JERT 98% Wy Jr fif A DN BET R B4, SRS AT A il i P
e FEAERUH B T AT A HRAE, IF BRIR X 7 I B B
BRI R A S EDE RIS 22 200 H 45 C-0 7S
[R50 T Ph RIS ST (9 SUBORE T 5 6 4 i 75
P RIS v S DIV g L

2.1 C-0 AR
T AT C-O [RIL R Ao B 7 v [ B2 Be ek Al
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SRR IR PR IR fb 2 [ 5K T 05 S0 00 & MAT-253 S T %
AT o SEE R P L A e v g T AR IR [ 58 A, 4
Wk 28 67 C 2 0. 2%0(20) ,80 2 £0. 4%0(20°) . LT
% H Vienna Pee Dee Belemnite ( V-PDB) /= }#5#E, 8" Ogyon =
1. 03086 x 8" 0y, +30. 86,

2.2 SEMERSH

FHF BT (AL TS S BT SR B 22 200 B, FREL
TG RIRARRE M 76 P E R BE b BR AL = B 5 I R 3R AL
[ R R S % MAT-253 R B R5E R S A AL R 4
Z3Ht. LA Vienna Canyon Diablo Troilite ( V-CDT) {E i 2 B bR
H#E, L)L STD-1( =0.22%0) .STD-2(22. 57%0) .STD-3( —32. 53%0)
ARRERGIE R IR 22 +0. 1%0,

2.3 BEANFEY Pb EMLER

FUBURL 7858 Ph [Rl 728 43 A AE RN B 1 22 K2 )
LR LI % 2 4 45 B TR B (L (MC-ICPMS) | 34T,
S L AR R ST 51 2015 AF 4 (Al 18] 58 1. >R P Btk
Sr R g HCL PRl Fn4E 48 P (938 (Xun er al. , 2014) ,
TR AN FREE NBS 981 25 ™ Pb/™ Pb = 36. 7046 + 140,
27ph/ 2 Ph = 15. 4938 + 38, Pb/™ Pb = 16.9361 +47 (n =
38.,20), 5B 1 NBS 981 H{E (**® Pb/*™ Pb = 36. 7179,
27Ph/*™ Ph = 15. 4944 % Ph/*™ Pb = 16. 9410 ) — Z ( Collerson
et al. ,2002)

38k

3.1 C-O EfrRAEK

ARSI T 4 HEF AR C-0 R Z AL, 43 s 1
BT 1, FRA R S5 C AT 1. 25%0 ~2. 01% 2 [f], ¥I{H
H 1. 64%0,8" O {5 K 17. 21%0 ~ 17. T4%0, ${H g 17. 49%0,
AL, A CLO [ B AR AR BB/, 5 Rl R4
(2005) AFHY 5 il A7 FE S CLO R R4 Al He , %A
S0, G AR IX LS5 AR A Y C-0 SRR —3haldy — bR
&1 (Huang et al. , 2010)

®1 BREHTRAERA C-O RMRAKR
Table 1
Fule Pb-Zn deposit

The C and O isotopic compositions of calcite from the

PERRS RAEGLE 87 Cppp (%) 8" Ogyow (%0) 3l
F143  No.74 W {k 112 17.56 A%, 2005
FL,,-15 1.56 17.21
FL,,-34 1.75 17.62
108 {4 AL
FL,,-58 2.01 17.38
FL,,-66 1.25 17.74

Acta Petrologica Sinica £ % %3 2018, 34(1)

R2 EREHTARRAY S BAERAN

Table 2 The S isotopic compositions of sulfide minerals from the

Fule Pb-Zn deposit

PRGNS RBEGIE WO 8% Seur (%) %
FL,,-13 Vi 11.86 0.11
FL,,-24 J5 R 10. 49 0.15
FL,,-58 J5 4L 10. 04 0.12
FL,,-75 i 10. 66 0.08
FLC-0-12 I 10. 67 0.16
FLC-0-1 AR e N 15.57 0.17
FLC-0-1 (FENNE =20 15.02 0.19
FLC-0-1 24 G N B 16. 16 0.02
FLC0-3 TR (L N B 15.29 0.14
FLC-0-3 BRI 15.10 0.16
FLC-0-5 108 51k {;ﬁ@m!ffm“ 14.21 0. 04
FLC0-5 AR EINEET 15.20 0.05
FLC-0-6 e =20 15.89 0.25
FLC-0-8 (ERENNE 220N 14.18 0. 61
FLC-0-8 2T A 6 N B 14. 16 0.35
FLC-0-8 KR eI 14.99 0.26
FLC-0-9 IR N BEE 15.46 0.31
FLC-0-9 [FRENNE =20 14. 80 0.24
FLC-09 LB N 15.16 0.33
FLC-0-15 TR (L N B 14.59 0.13
FLC-0-16 LU N B 16.43 0.08
FLC-0-18 ARRENGET 14. 68 0.37

3.2 SEGMEARK

S [N B AIHTEE I T4 20 22 HhHAkn 8™*S [T
10. 04%0 ~ 16. 43%022 6], BB K 14. 12%0, For 5 #5455 1Y
S (B4 10. 04%o ~ 11. 86%o, ¥{H 7 10. T4%o, 17 1 N/EEH" 1)
S (B K 14. 16%0 ~ 16. 43%0 , 4{EH 15. 11%0, B W, , NG
W BT B ERFE R,

R ONEET 1Y 87 S (K 14. 21%0 ~ 15. 57%0, ¥I{H H
14.92%0(n =4) KFOINEED 1Y 87 S {4 14. 18%0 ~ 15. 89%o,
BN 15.00%0(n =5) , £T46 EINEED Y 6™ S H 2 14. 16%0
~16.16%0, BI{E A 15. 17%0(n = 4) , LLREE NG I 1 87°S
{4 14. 68%0 ~ 16. 43%0, YI{H H 15.56%0 (n =2) , k5 8 [N
B 8% S N 14.99%0, IR B 46, N BE 6T 1 87 S {H hy
15.46%o, AJ W, AR RSN BT 1Y 87S (H22 BRI &, x5
T RS BRI SR & FR R A R B RA R (A K
HAE, 2010) ARV BB B T8 AR RN BED & SR R i
i (43H0D TR A K (FIZRESE, 2006)

3.3 Pb ENIERAMK

FUBRL 7850 Ph R A A 45 R4 T 3% 3, 11 (R
BT BB R0 Ph/®™ Ph = 18.5295 ~ 18.6100 ( ¥ {4 K
18.5640 ) ,* Pb/*™ Pb = 15.6938 ~ 15.7024 ( ¥ {6 H
15.6974 ) ,™® Pb/™ Pb = 38.5690 ~ 38.6568 ( ¥ {H N
38.6008 ) , AL A BRE S, X5 R A CRNEOGR M &
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R3 BERINET RBBEKTTRT Pb B RAR
Table 3  The Pb isotopic compositions of single-grain galena from the Fule Pb-Zn deposit
K 206 ph,/204 P, 2s 207 ph/ 204 ph 2s 208 ph/ 204 phy 2s
FLC-0-12 18.5795 0.0011 15. 6980 0. 0008 38. 5936 0. 0025
FL,,-26 18. 5386 0.0012 15. 6954 0. 0007 38. 5876 0. 0020
FL,,-75 18. 5295 0. 0006 15. 6938 0. 0005 38. 5690 0.0016
FL,,-58 18. 5680 0. 0009 15. 6979 0. 0007 38. 6002 0.0019
FL,,-24 18. 5490 0.0010 15. 6962 0. 0009 38. 5976 0. 0031
FL,,44 18. 6092 0.0011 15. 6997 0. 0011 38.6154 0. 0029
FL,-13 18. 6100 0. 0009 15. 7024 0. 0012 38. 6568 0. 0033
FL,-15 18. 5379 0. 0008 15. 6956 0. 0007 38.5918 0. 0021
FL,-18 18. 5686 0.0011 15. 6980 0.0011 38. 5852 0. 0033
FL-2 18. 5444 0. 0008 15. 6961 0.0014 38. 5948 0. 0040
FL-7 18. 5687 0. 0007 15. 6981 0. 0006 38. 6162 0.0018
10 {19 6%0 ~ 10%0( Taylor et al. , 1967) , BREREL 1 8" C {H N
J i Bl et ~4%0 ~ 4%0, 8" Ogyoy A T 20%0 ~ 30%0 22 [f] ( Veizer and
(Huanget al., 2010) Bkt Dbt BA AR PP
’ B 7 ety 0 Hoefs, 1976) , {045 HLJ% (9 6" C {8 W1 & 0 £ ( - 30. 0%o0 ~
0 — . Ny —10. 0%o) , T 8" O 8 (24%0 ~ 30%0) 5 1 FATHR R TR 25 AH L
5 R T— AL, B AR 61 C i S TR ML 83 ATl ([ 6) , W)
xR e Ny N
%10 T 67 C A 1T 60 I GAE T 60 {1, 3 T LAHHE
g AT LA 2 5 00 0 T B + 5 M AR L (P 6) 34
(zhouetal 20130 e JrfifAr 8 C A 6™ 0 i T, WR 58 2 d b 2 5 1
20 FREMEL AN K S A B BR R AH L (B 6) , & SR O iR A
N . 8" C {15 2 HIfBL, T 6" O (R T, ph TRERRAE IOV
6 : : : : VER & SEULTF AR 87 C L) KR 870 (XK
0 5 10 15 20 25 30 N, _
80, (%o) & 20125 Zhou et al. , 2014b) 35X /R & SR 7 fift 41 1Y C-0 A
. N ; " ) PLRFHEAR T fE 5 AR R S Ve i Ve TR G
&l 6 I%Ek%%fﬂk% 6 Cpp-6 OSMOW[E%( i—f’?%l [ Zhou

et al. , 2013a)
Fig. 6 The plot of 8" Cppy vs. 8" Ogyow of the Fule Pb-Zn
deposit (after Zhou et al. , 2013a)

PEWCAF B TR BE X (fs LA-MC-ICPMS) 2R 4530 IX B P4 L 474
GERCEYEEA PRI 8 I Ph [R] 57 2% 28 B AL A 7 FRIAR 7 A+ 10
(P, 2016) , 7R B AR BRI R (9 S0 ) SR B —
sl — R R (R e AF , 2004) .

T

4.1 B HBEIR
41.1 CORMZEL R

THH L R ERER A ADTRUA LB 2 P AR
i C O A 2K U ( Demény et al. , 1998; Demény and
Harangi, 1996; Taylor et al. , 1967 ; Veizer and Hoefs, 1976)
EA TR, M1 67 C [HA T - 8%0 ~ — 4% 2 [],8" 0

SRR 2 (B B A, 20043 Huang et al. , 2010) FIK
W (JAZ 545, 2012; Zhou et al. , 2013a) SE4RFER" IR 1Y 7 il
£ C-0 [iJ i F ML, & & 4 8° C 8w TRl #&, mi
SO MHEZARML(E 6), BTN SR KA C-0
[ R SR 0k Lyt 2 e 25 SRR R 3k 5V M — 3 3 )
YEFIMZE R (B8 5%, 20045 Huang et al. , 2010) , T KA
W PR C-O [Rl 3L R AEFAE 2 08 255, R ERER 7V 1 LA I
PLB B = LR VR R M 25 R (A &K 5%, 20125 Zhou et
al. , 2013a) , 7£ 6" Cppp-8" Ogyow BB (& 6) th A XE R LS
SRV IR T SR B XU TS B R R O SR
HAE AR SR A X3l (Rt , BIVEE S REHE B L 25 00
BTN R FAE R (H I STRRINAS W2 o T )
R AR 2 WS FE W (Zhou et al. | 2013a, d, 2015) , AKX
R E B R A T =&-REP (245 ~ 190Ma) ,
ZATHE B LK A AR (260 Ma) AH 25 550K, 22 B g 25
F(CO, 55) MR RN JE 1L K KBS 48 30 Gt X B BF IR
TERGEWA K . B, AFRIANE KA C FEk A
FRERER A M O [F 7 AR AT A5 LA R K/ AR

ap {H v
HEAE X
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% B-—& 21l ¥ /K (Claypool et al, 1980)

7 KA (Zhou etal.,2013a) @ (0]0)

A ESITY
A ¢ @ O

(@D

B AR 30

o0 0606 @0

WA [l &
VRSP

QOO = FEEE EEE, 2004)
QODOQIDO # ¥ ¥k (Zhou et al., 2014b)

o0 O @ @EB® ® i (Zhou eral.,2013c)
@ @@ %% (Zhouetal.,2013b)
@D @IXOD K Hi(Zhou et al., 2013a)

V5 £+ 3% fi(Chaussidon efa/, 1989)

= WIHYG Y TE B2 (4 b [ %, 2016) 0] [0 IO
T AERE , . . ;
0.0 5.0 10.0 15.0 20.0 25.0 30.0

548 (%o)

CDT

BT B REYRERT PR A AL RS S AR XA PR 2 AR IR ER S IRAR Y %) L (651 A Zhou et al. , 2018)

Fig.7 S isotopic compositions of sulfide minerals from the Fule Pb-Zn deposit and the comparison among adjacent Pb-Zn deposits,

evaporates, marine sulfate and mantle-derived sulfur (after Zhou et al. , 2018)

HAE RSB R ER S v AR TR 52
4.1.2 SRABEEAER

HARBALY) S R R AU AA 87 Sy > 8 S pe FHIE,
Ha7R S WAL RAEGR ALY R0 73 183k 3 T ) 2P 5 . & AR
YRR R P 4L TR B, BRI BT 5 B R D B Y
PR SEmAAL  RRIRERECE D Bk, GiAkd (R
JERERT) 19 67S (08 AT U R BRI A 1Y 67 S ¢ oI
(Ohmoto, 1972; Ohmoto and Goldhaber, 1997) ., ASHFFE AR
BHBH I 6™ S, M N LD R 450 7S B A
14. 12%0, PRIIL MM AL AR IS™ S o s (LI WS KT 14%0.
SROE TR 23 S 1 6™ S A (0 % 3%0: Chaussidon et al. ,
1989) , ik i — 2L HERR T A SAE SR AR EGm IR A 7T A1 .

X E 2R R ERERE SR, b Ean
TR 0 SR KRR A 8, AT 87 S (AT 22%0 ~
28%0( 8] 6; A b5, 2004; 4 [E, 2008; Zhou et dl.
2013a, d) & F 28 20 A 0 K B R R 1 8™S {H (11%0 ~
15%o; Claypool et al. , 1980) , EAWIFTEM, FEREL AT W
PALZEIE 3 R 7T LA B 38 15%0 1 A e sinae T ( Seal,,
2006; Zhou et al. , 2013¢) o P, & SR KWL H A S
AR AT RES VR T UL M 2 v 1 28 B o BUBR A7 1Y — & R R
MK BRERER A , RV AH O R ER 5 2 B R0 R I AR

A7 T BRI E ARG , 8™ S (5 WA7 T A 7%
AP MRS ALY 67 S AL 7) , MK T
T IR R P RN GERRRAL Y 67S fi, X AR AT -5 FE iR 4L it
KGR R £ A 6%S i (8™S = 27%0 ~ 32%o0; Claypool et al. ,
1980) #4742 (8™S = 14%0 ~ 24%0; Claypool et al. , 1980) Fl
TAEKBERE A 6™ S {H (™S = 11%0 ~ 15%0; Claypool et
al. , 1980) FA (& 8) o Xab— T 1 )22 o [R] 31 7K

TR R A AR T B R ZE AR

EF NGB RREL A 1 S0; I S*7, F 25l i A HLA
TCHLIR J5 7 Foad B2, e b 8 HL LA 40 B B IR kA A R AR
(BSR) AR 3%, 11 T AL R $44k 27 6 1R 4k o 3F e 7
(TSR) . BSR RA: AEAHRHRIEL G 2544 F ( < 120°C) , TRETE
B S* AT REVER N AL ST I 87S (H A KA
PTG (Z DL ), SRR £k 67S i n] LUK ik 40%0
(Jgrgenson et al. , 1992 ; Basuki et al. , 2008) ; TSR | % 4 7F
TR AR (> 120°C) , R 4 K i S* LB AL
B P 8M'S {HAE X (Ohmoto, 1972 ; Seal, 2006)
BFIRBALI 6™ S (HLE P HE 10%0 ~ 16%0 22 1] , L™ T 1
S MR T 14%o, 4@ YEUR kT 50 J7 M, SR 0™ Ik B 249 180
~280°C (HIZRZE, 2005; /&RLL R A, 2017) ,ix #6332 8] TSR
S RV R TR TP R SR A S T ) AW,
B, B AR RS TR P S B nT R I AR B R SR
W9 TSR B7=9, 1M — & R P L 2 )2 P & SR 0 BLT 0] fg
EE) TR JFEFIE (%K 5%, 20105 Zhou et al. , 2013d,
2018) ,
4.1.3 PbREM4zEZ kR

T ERALY T U A Th & @88, KB 5 B U Th
FEAE TP Ph G R, ToRe A AT AR AR E , HA IR 6 2 A
BLIRRE % A4 3% B0 R 09 W1 46 45 TR) 457 R 41 1 ( Zheng and
Wang, 1991; Carr et al. , 1995; Zhou et al. , 2013a, 2014a)
AT FEARAT () B BURL J5 455 Ph (W) 43 28 41 AR fbvu AR 72,
FW] Pb 4 8 B YR L e R )2 Y P — R Rl &
RIFR A )G W3 — R X (Zhou et al. , 2001; % Jr 5%,
2004) . A]FRZE(2005) FIHFFE, WA R &R IR ALY 48 AT
RERIE T TR & EZ (LRS- 8% HAaW
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Fig. 8 The S isotopic compositions of sulfide minerals from
the Fule Pb-Zn deposit and its comparison with those of the
seawater (after Claypool et al. , 1980)

TRA B BT B A A7 A2 35—k id B 72™ Pb/* Pb-
2Pb/ ™ Ph( P 9) B -, 4RI 5 B e B T B35 Pb P
PREALER b X it — 2 BRSPS TR E . LMK 9
BoR & IR Ph RN R B X 58 1L Zios AT
HA=ABEHEAR, M S5RZ-—&RUHE RKEa
VIS BRI IR T &, 45 A KI5 o (o SRt
X 5% HARBER ) AR 4EAC 27 (TCie A2 e el SO e Ll 91 2
E LT, 2 0 A U A 1L R AR IR ) BIFFE ROk, W LA
HAHER XA A O EENE REEV IR R 4
JE IR IX AT REPE

TR 28 SR R I A2 5 1 AE 2 ok URR & HLSOD i
R — AW 75 Ph/ ™™ Pb-" Ph/*™ Ph ( [&] 10a) F1I™® Ph/
¥ Pb-2°Ph/* Ph( €] 10b) L, o] UL & AR A" AR HL00R 458 I
AEsE R A0, TR A 35 W W 2P 0 A R, ik 3%
BT A (LA B P R 3 3 & AR B, AVRFEE R — 1k
R, B, ASCAH BRRESE 2 HERR R B R TIRUE L
AT HE R R RN SR EFE R RAE- SR
PURUE R AR s A e ARt X 5 X R T e
PR 45 J T AR F DU R M J2 AL A A i A U — 3
(Zhou et al. , 2011, 2014a; Li et al. , 2015; 4= v [H 4%,
2016) ,
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16.0
BRERIPEATS RE-—EBRMEBREE
EBERF,2004) (Zhou ct al., 2013a)
15.8

KHF(Zhou et al., 2013a)

207ph/204Ph
&
N

EHE/REE
HEREAEE RS, 2004)

15451 BE LR S
(FEERLF, 2004)
SFREERF, 2004)
O BREIKITTHRT
152 | 1 1 1
17.5 18.0 18.5 19.0 19.5 20.0

206ph/204Phy
B9 B ARVRED IR 532 TURVE RIS A LA S 2
R B 197 Pb/™ Pb->" Ph/*™ Pb %} Lt &1 i (4 Zartman
and Doe, 1981)

EHFE(U) & e (0) (M (M) FI R Hi7e (L)

Fig. 9 The comparison plot of *Pb/**Pb vs. *Ph/** Ph
among the Nayongzhi, dolostone of Sinian Dengying
Formation, carbonate rocks of Devonian to Permian,
basement rocks ( Huili and Kunyang groups), Huize and
Tiangiao deposits (after Zartman and Doe, 1981)

Upper Crust (U), Orogen Belt (O), Mantle (M) and Lower Crust
(L)

4.2 HRBE

BAREEED IR ARAE TIHB L XA Z T, 07k
BZERARIEAR Im (K 4a) , 0 KEH LR ARIEASRE
10m( & 5) . HEEE (1963 ) 1% 0 IRIF N S E 1L LA H
R IEREE BB IR, 1T 28 4255 (2016 ) s HL U vl e
SRAMERA RN IR h . KB F8 =05 R
(#&58 Jp2E, 2004; Zhou et al. , 2013a, e, 2015) , LI&iE K
B ORAH 00T SN IR BT IR T T i = &- RS
(245 ~190Ma) ( Zhou et al. , 2013a, b, 2015; Zhang et al. ,
2015) , B F 0 JiE L Z B A 1T BUAE S ( ~ 260Ma) |, 3% B 0k JiE
WA AR S8 B 1 IR R B A2 . & SRR IR
MR R IR T, B R T I 42 H kv, )2
FERHEN] N . FSRFEE (2006) 4% & AR HAF 0 IR IN B0 FI
TR Ge (Cd [Ga . In S /3 HOTER BY'E FAHE, AN IZT IR
AIREJE FUUAR-BCs 2, (E 8™ R Ml o RR AR B AR YF 5 98 R -
AN IRFZH IR AR DU VE

FTIZE R B B IR AR A T B R R v SR A,
— e IR MVT B IR ( Zhang et al. , 2015) o $R77, &
R R B 1% £ 5 MVT § JR (Leach et al. , 2005,
2010 ) AN [RFAPRFAE : (1) DRI 57k 880y 533 - 7K 3 A 3 o 42 ol 47
PRIG A, T AVF 2 (R R 1 s 0 AR 00 7 Y, B2 57 R R
i, 1 MVT 37 R Z Y A T3 LU jiyffi 2 A 855 (2) R s
BB S, Pb + Zn @K KT 10% , & 8 A 3k 30% ~40% ,
Bk 60% | 1fif MVT #°FE Pb + Zn 58 8 /NTF 10% 5 (3) A
BT IR AR K 180 ~ 280°C 2Rk 4% ~ 8% NaCleqv, J5
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