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Fig. 1 Map showing regional geology and distribution of Pb-Zn deposits in Devonian system (modified from Huang Zongke.2004)
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Fig. 2 Sketch stratigraphic column of Devonian Pb-Zn mineralization(modified from Regional

Geological Survey Brigade of Guangdong Geological Bureau,1982®)
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Fig. 3

Geological section through the typical Pb-Zn deposits in Devonian in South China
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(a)—the No. 200 line section in Fankou deposit, Guangdong. Modified from Zhu Xinyou et al. (2012) ;

(b)—the No. 28 line section in Siding deposit, Guangxi. Modified from Cai Jinghui et al. (2012)

RIEPEBR RO . R R J= A7 P 25 25 BT 45 Ak
HOUE R AL 0 ABOR O L B
ARL B BB 3k A AR BT T TR A
4.

3 IR EY IR L 2R b Bk AL~ R AE

3.1 HRRES5LE

RGERETLH WD AC L s a8 %
b S PRAS TR 7 A [) 2 ) o7 B (e ) A 1) 45 7
D AR G EEIE AR WL D s TR
B, I B R AR A N RSO B B FE
KA B A E L S5 HUH K 55 (2012)® I Zhen
Shimin(2013) . £ N T3 B Pk ik th FL i) % 1 >
98% . B dh o M AE A Tl b 50 3t A 5T Be 3k oo
52 B« B [F) 57 25 A [ 000 2B 0 40 B O 3k 4 Sl 5 AT
Fr® FIE AR $AT . BT s Rk 1,

B AR SC NSO A1 8 AR TR N A AR DX
PN R A ACIR A & S = €0 &L LY AR V%
o 245l AT S A T 20 5 A A R 4 R R
P b2 B 5T 45 22, 5 R AR O AR AR
SCAIMAN A . 31X B4 1 9 R) B ) £ 2 a2
EETE R Z BB AR 1, J
Wi 4 )R A TR 2 28 5800 402 A L Y TR R 5 6 1
b A SO B S S P SV 4 Dl 493 (RN

64 4.
3.2 WREME

] Ay 7= U8 A 28 T 50 k5 TR T P A BE R
AR R 0" SEHZE RSB K, NEHEEE K &S
= — 8%~ 280, FEAER T 120 ~220 2 ). H
rh 7 T 2 R A Sy S R G BRL 1 ARE R G R
BB 6" S= — 8.8%y ~ 25. 4%, (Zheng Qingnian,
1996) KL HE (D), g0) JK 6 BB € 1D 5 Hh 1 43 B0
LIRS AR SRR 6% S=19. 4%, i FRAS [R) KB H
JZIZM MG, B R L 1 B A L 0™ S (B W
REAR . 071 S (B 70 A 91 FEl 0 3B 8 K

JLE AW S VAR IO G L S R R DL K
BEE M XA R B AL 0 W i 0°' S H ST R
W 2, ARG KRF, 0™ S (A F A [H, ¥ 8k
NN TRNDNE =2 AN 05 8V AU 12 | i B A =
W KRB E S 6% S=22. 1%,~28. 0%,
3.3 $RREMIE

R it A [ 7 2R B I A ] — 52 56 2 o8 L B
WZE /N A R FE S Ph/2 Ph.*" Pb/
04Ph 2% Ph/* Pb {H W) 70 B 4> A N 17.972 ~
18.582.15. 610~15. 852,38. 112~39. 320, A[FH"
RERAC YT 90 (R 5 TR o7 R ALl 25 k. dbiiw IR
4 S e B TR A B KK, PL 1T A W L S A e v, L
W IR AL Pb/*" Pb R 3L o (2B K .



%1 BT A4 AR X P 4 &2 MVT S5 5885 K S.Pb [R {3 Z 4 1iE 217
F1 EHMREZRAFET AW SFRMEARK
Table 1 Sulfur and lead isotope compositions of the lead-zinc deposits in Devonian System in South China

E{_: ) . s ) ) 206Pb’/ 207Pb/’ 2(78Pb//

5 WX | 87K F A 4R Y 1% S Sy, 26 Sl 26 il 26
1 | J7°4& | LB | FKCo01 SOl IR B R HERET| 15.8

2 | AR | LB | FKC02 POk 4L B R0 0 WG| 18.2

3/ | LI FKC-04 PR R AR B FFEET | 17.2 | 18.3968 | 0.0017 [15.7119] 0. 0015 | 38.8711 | 0.0038
4 | JTEK | LB FKC-06 BT B R JrEE®WT| 15.5 | 18.4357 | 0. 0014 [15.7405] 0.0011 | 38.9563 | 0.0028
5 | 7&K | I | FKC-09 HOR 400 B e 0 A1 WY | 21.6

6 | A& | LA FKC-11 SINAL S vl JFEE] 17.1 [18.3941| 0.002 | 15.7 |0.0016 | 38.8463 | 0.004
7 )& | LH | FKC-15 ok dihr 88 2k 8 A R 17.9

8 | "4 | ALK | FKC-16 Utk 40z 8 k00 F1 W 18.5

9 | J7& | JLI | FKC-18C AL R B 0 A NEEDT | 19.7

10 | J°#& | JLI | FKC-18C HSNET A HEEHT| 17.4 |18.4713|0.0014 | 15.787 | 0.0011 | 39.1057 | 0.0028
11 | J°%& | JLe | FKC-21 Ok 41 hL 88 2k 8 A HERH | 20.5

12 | "4 | JLB | FKC-25 HYREHUIR B k8 41 WY 20.8

13 | J"& | LA FKC-28 HORH B0 A W | 18.9

14 | "% | L | FKC-28 HOR B SR 00 FEEH| 16.5 |18.5209 | 0.0011 |15.8479| 0.0012 | 39.3201 | 0.003
15 | J7Z | JLE | FKC-29 | ARS8y R NEBEw 0 A | &89 | 19.9

16 | "4 | LA FKC-31 OB IT RS IR 0 | 54| 17.6 | 18.489 | 0.0013 |15.7944| 0.001 | 39.1498 | 0. 0025
17 | 774/ | LA FKC-34 YISRER: SR EE X I FEH| 19.4 | 18.393 | 0.0024 |15.7104| 0. 0018 | 38. 8415 | 0.0044
18 | "% | JLI | FKC-36 Wekn #HEP | 20.5 | 18.513 | 0.0028 | 15.74 | 0.0025 | 38.9951 | 0.0062
19 | J°%& | JLIo | FKC-38 ASFRI B PR 200k B gk | Bk | 18,7

20 | JUA& | LB | FKCAT7 | 880 588 N A | INBET | 21.8

21 | /R | LI FKC-47 | 88 788 N H A | 89| 18.2 |18.5081 | 0.0022 [15.8303] 0. 0021 | 39.2744 | 0.0051
22 | & | LB | FKC-53 R R N A BT 19.3

23 | J"A& | LB | FKC-53 YKL BB TR B 1 NEFD™ | 20.2

24 | J°& | JLI | FKC-54 E2 NG ER TAINE =2 ] B | 20.5

25 | ;"% | L | FKC-59 SRR G NS | #2001 | 18.4862 | 0. 0018 |15.7353] 0. 0024 | 39.0195 | 0.0059
26 | A4 | L | FKC-60 HolR & S8 # B A W | 3.8

27 | I/ | LB | FKC-60 ok & Wk e A FET| 6.8 |18.5823(0.0019 |15.8359| 0. 0016 | 39. 2849 | 0.0039
28 | J"& | LH | FKC-62 BRI K A B W 17,7

29 | J°& | L1 | FKC-63 FEH N B A FHEH| 14.5 | 18.4631 | 0.0018 |15.7651| 0. 0016 | 39. 0666 | 0.0039
30 | TR | LH FKC-70 SRBURESRT A W | 18.6

31 | "4 | L0 | FKC-70 FBURE R A B | 18.8

32 | J°& | LB | FKC-72 POk B e 0 A FEEH| 17.9 |18.4735(0.0012 |15.7866| 0. 0011 | 39.1042 | 0.0027
33 | 74| L | FKC-73 YOR S INBED 880 0" A | 38k | 24.8

34 | ITHK | LA FKC-74 R MR R A JiE | 18.0 | 18.4169| 0.003 |15.7342| 0.0016 | 38.9472 | 0.0039
35 | JUA& | LI | FKC-75 BB LR 0 A W | 23.2

36 | J"& | LW | FKC-77 Wm0 WG| 27.9

37 | J"& | LB | FKC-78 R R A W 21.2

38 | JU&K | ALE FKC-78 HORLATBE R A AT 18,9 | 18.448 | 0.0019 | 15.743 | 0.001 | 38.9673 | 0.0024
39 | & | AH | FKC-83 [E N R RNl W | 21.2

40 | ;A& | LB | FKC-83 Wb DA FEEH| 19.0 | 18.4468 | 0.0008 |15.7437| 0. 0008 | 38.9623 | 0.002
41 | /R | LA FKC-86 [ LR ) JrEsw| 18.7 | 18.4596 | 0.0018 |15. 7564 0. 0016 | 39. 0008 | 0.0039
2 | J°R | LA FKC-92 |HolRINEES S0 8508 f1 | r 85| 17.5 | 18.3595| 0.0024 |15.6971| 0. 0019 | 38. 8286 | 0.0046
43 | & | LB | FKC93 WSS A W 19.7

44 | 7R | LB | FKC96 | HolRJF 80 sk INBED 07 | ™| 19.9

45 | JUAR | LB | FKC98 | KBEYCR 0 &R0 4 | Y| 18.4

46 | UK | L | FKC-112 | REUREEBITEINED 0 A | B08k0™ | 20. 4

47T | &R | LB | FKC-114 WK N £ 0 80 A FEEHT| 17.1 | 18.462 | 0.0008 |15.7661| 0. 0007 | 39.0431 | 0.0017
48 | J"& | LB | FKC-116 TR AG S BUIRE R A W | 19.3

49 | IR | LB | FKC117 | REYOR ST 09 6 | 45| 12.8 |18.4413 | 0.0015 |15. 7626 0. 0009 | 39.0332 | 0.0023
50 | JUA& | L | FKC-118 | ZalbiREB I BN B0 07 4 | B0EkH™ | 19.8

51 | 4% | L | FKC-118 | MR s NEED oA | s | 17.5 | 18.4432(0.0014 |15.7367[0.0012 | 38.9514 | 0.003
52 | )74 | JLIT | FKC-120 R INE R &YX ) WG| 17.0

53 | J"& | LB | FKC-120 St IR B BT A NEFD™| 17.3
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" WX | BR | HESS A AR Y |65 S(%) Sy, 26 Sl 26 il 26
54 | J°& | JLE | FKC-120 SR B R0 FPERE| 15.3 | 18.4093 | 0.0011 |15.7302| 0. 0009 | 38.9215 | 0.0022
55 | J"& | LH | FKC-125 RMBAGHOR B RASRE A | T 18. 5076 | 0. 0019 |15. 8083| 0. 0026 | 39.2281 | 0.0064
56 | JUA& | LB | FKC-128 HUR BB 0 A BERHT| 16.3
57 | IT& | #MdE| FKC-131 HOR e 77 FET| 5.9 |18.48220.0017 |15.7473| 0. 0014 | 39.2193 | 0.0034
58 | 74 |tmMIYE| FKC-133 TR AR R A T 8.1
59 | U | #mME| FKC-135 AiRL PR B R0 #RP| 12.3 |18.3645|0.0011 |15.7149| 0.001 | 38.9579 | 0. 0025
60 | JUAK |BMsE| HMC-2 ORLRL 45 WEW| 9.7 | 18.496 | 0.002 | 15.759 | 0.002 | 39.206 | 0.004
61 | & |MndE| HMC-2 T N T A FEH| 7.6 | 18.469 | 0.002 | 15.727 | 0.002 | 39.093 | 0.004
62 | &K |#HHIsE| HMC4 OB T AR HEE| 7.7 18.483 | 0.002 | 15.754 | 0.002 | 39.182 | 0.004
63 | IR | My | HMC-6 WRONEEY § H [NEEE| 6.0 18.455 | 0.002 | 15.727 | 0.002 | 39.221 | 0.004
64 | &K |MngE| HMC-7 W PR YT A | k| 9.1 | 18.484 | 0.002 | 15.762 | 0.002 | 39.196 | 0.004
65 | I/ |MnsE| HMC-8 SR INEET A NEED-| 11.8 | 18.491 | 0.002 | 15.755| 0.001 | 39.189 | 0.003
66 | J°& | BA | HMC-10 R OR R 8 A W | 16.7 | 18.43 | 0.002 | 15.728 | 0.002 | 39.038 | 0.004
67 | & | A | HMC-11 Yl Bk kDT A #HEP| 18.3 | 18.439 | 0.001 | 15.729 | 0.001 | 39.039 | 0.002
68 | IA& | BA | HMC-12 MR AR B R0 0 W | 17.7 | 18.426 | 0.002 | 15.749 | 0.002 | 39.129 | 0.005
69 | S | | HMC-13 R AR B R A W | 10.9 | 18.476 | 0.002 | 15.764 | 0.001 | 39.077 | 0.004
70 | P& | WM | HMC-15 AR AR E R A FEEH| 10.7 | 18.481 | 0.001 | 15.8 | 0.001 | 39.02 0. 003
71| P& | el | HMC-16 AR AR R0 W] 10.9 | 18.469 | 0.001 | 15.8 | 0.001 | 39.025 | 0.003
72 | P& | | HMC-17 AR 2R B R0 A W 9.5 | 18.545 | 0.003 | 15.803 | 0.003 | 39.086 | 0.007
73 | W | MTE | HMC-25 R A W | —6.2 | 18.287 | 0.001 |15.715| 0.001 | 38.476 | 0.003
74| QUFE | MW | HMC-29 Fm YR MR T A | ¥ —5.0 | 18.299 | 0.003 [15.719 | 0.003 | 38.554 | 0.008
75 | ©UPE | W | HMC-30 HEYRAVR T A | DT —7.2 | 18.118 | 0.002 | 15.664 | 0.001 | 38.379 | 0.004
76 | ©UPE | T | HMC-31 W0 A T —7.2 | 18.248 | 0.002 | 15.695 | 0.002 | 38.372 | 0.004
77 | PG | TR | HMC-35 [NVEER W ik RAEH | —8.2 | 18.281 | 0.002 | 15.723 | 0.002 | 38.466 | 0.005
78 | QUS| MW | HMC-37 AT | 2.3 | 18.274 | 0.002 | 15.72 | 0.001 | 38.455 | 0.004
79 | 7TV | WUTR HMC-38 W A FEY | —7.8 | 18.248 | 0.002 | 15.69 | 0.001 | 38.357 0.003
80 | ST | W | HMC-39 T BN NEED| —8.6 | 18.29 | 0.002 |15.705| 0.002 | 38.412 | 0.004
81 | S | W | HMC-42 HRRD A K W | —17.1| 18.397 | 0.002 | 15.725 | 0.002 | 38.522 | 0.005
82 | JUPE | T | HMC-44 LR A P e WD | —10.4| 18.289 | 0.003 | 15.714 | 0.002 | 38.468 | 0.004
83 | J7PG | duih | HMC-46 MR ERY T A W —1.5 | 17.987 | 0.002 | 15.647 | 0.001 | 38.24 0. 004
84 | JUWG | dbih | HMC-48 HomYUR BB A W 2.0 | 17.987 | 0.002 | 15.631 | 0.002 | 38.201 | 0.004
85 | Iy | deir | HMC-51 i BKCHR 1 5 4L B FHH| —3.4 | 17.976 | 0.002 | 15.624 | 0.001 | 38.167 | 0.004
86 | VG | dbih | HMC-52 AR A WY | —13.7 ] 17.972 | 0.002 | 15.612 | 0.001 | 38.153 | 0.003
87 | S | deih | HMC-54 W0 A W 11.4 | 18.051 | 0.002 | 15.654 | 0.002 | 38.293 | 0.004
88 | JUVG | dbih | HMC-57 TR N 0 A NEEF-| 11.6 | 18.049 | 0.002 | 15.672| 0.002 | 38.346 | 0.004
89 | J79g | deih | HMC-62 YRR A FEET] 12,9 | 17.977 | 0.002 | 15.61 | 0.002 | 38.112 | 0.004
90 | J7Vg | dbil HMC-63 HEE N AT INFEw- | 10.2 18.023 | 0.006 | 15.62 | 0.003 | 38.158 0.008
91 | J7g | deih | HMC-64 FRELE NN 0 A RAEED | 4.3 | 18.043 | 0.002 | 15.644 | 0.002 | 38.224 | 0.004
92 | VG | #&k P300 Helkw A 18.377 | 0.001 | 15.774 | 0.001 | 38.802 | 0.003
93 | JUVE | # P305 HYekw A 18.368 | 0.001 | 15.763| 0.001 | 38.763 | 0.003
94 | IUTG | Bk P101 BYCRT A 18.438 | 0.002 | 15.852 | 0.002 | 39.06 | 0.005
95 | I | &k P102 BYRT A 18.401 | 0.003 | 15.808 | 0.003 | 38.912 | 0.008
96 | JTVE | &k P121 FiRe A 18.376 | 0.001 | 15.774 | 0.001 | 38.797 | 0.003
97 | VG | # P122 VLN 18.386 | 0.001 |15.791 | 0.001 | 38.854 | 0.003

1-91 . A3 92-97 i s Wl v Z 5] H Xue Jing et al. (2012),

4 e

IO A R b DX e 28 AR AR BE T R T e i K 1Y
i M BR AL 2FBF 9E L AE 20 42 80,90 4E AR L KX
KT R E XUt L& B (Zeng Yunfu et al.,
1987; Liu Jiaduo, 1982; Lu Huanzhang, 1984 ; Lai

Yingjian, 1988; Wang Liming, 2006 ) B 5% i 3T 1
(SEDEX) %I (Chen Xueming et al. ,1998;Deng Jun
et al. ,2000;Xie Shiye et al. ,2004) , 3T 4= ¥ H) B} 5%
Z A1) F % 75 74 B0 45 B (MVT) (Zhu Xinyou et
al. ,2013;Yao Cuixia et al. ,2013), X} 475 #1 X
5 R BB R B B[R] A7 3R 2H AR AR A A A
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Table 2 Sulfur isotope characteristic(%o) value of the deposits in Devonian ystemm South China

LGS ™ I3 A5 i 1 S LR N T3 5 IR
JInE| YR —8~28 12~22 18. 6 18.1 15.5
% K Likgas 5.9~11.8 10.0 9.5 6.8

Pl ek 9.5~18.3 12.8
Ja AR BB —11.7~4.5, —1~5 3.9 1.9 0.5

T3 B —24~10 —19~—12,—5~38 —5.9 1.7 —1.2

Je il = —14~13.5 —6~8 0.7 4.5 0.3

Fow)2 [Fixa 17.3~29.2 —22~—17,—8~8 —3.3 1.8 —5.2 23.6

JEVLH BG5S H Wang Yumin et al. (1988) ,Li Xiangnen (2002)

[Fi) P i 2 o (FL SS9 b 2R TR
3 % i (Wang Liming, 2006; Yao Cuixia et al. ,
2013) LA B H b o€ R M 5 IR 5 ok R 4F (Chen
Haoshou et al. ,1987; Chen Xueming et al. , 1998;
Li Xiangnen,2002) . 8k i XF F 8 7] 2 2 43 08 AL 1 A9
WEFE AR D Je o Hir N R 2K 8 A1 1A 32 20k B
F ¥ K i B2 28 1) 18 J& (Chen Xueming et al. , 1998;
Han Ying et al. ,2014;Zhen Shimin,2013), JLH. &
JUIE A7 M 3% S5 5B R . 07 S B E =i » 5 TR K B IR
i, bR B XA A S MVT 85458 B K AL
il ARTE Y H oy MVT S J5 A BGR K 7K 5T A
HES 5 KGR 8T LAE Wk I8 AN
ARE R HHOR TR .

HHEIA ¢ MVT Bl 2805 & Wi T w26
MARRIRG R, K E SR, 75— K2 Emi
& (Ohmoto et al., 1979; Barrett et al. , 1982;
Kesler et al. » 1994; Leach et al. 2005;Corbella et
al. , 2004; Marie et al. ., 2000; Anderson, 1975,
200 8 F & H, S Byif J7 i & (Haynes et al. ,
1987; Jones et al. , 1992), T 4F 3 — ELHF 53 5 1v) F
i SRR AT RE IR BOHOR B T B £h A9 8 I T 2
kA FEH B AR K (Marie et al., 2000,
Bouabdellah et al. , 2012) ; i J§ 7] g & AH X 87 IR
() T 4 a8 i A 2 s 2 199 5 IX P % (Kuhlemann
et al., 2001, S AL AR IX — VR A A5 B 1 W A
BT 45 2 MVT EY 60T IR 1 i
4.1 FEmBSMERR, TERBTFERERK,
HakERALERK

AN TRV B B R L[] 37 2R 20 B 22 S AR R o i sk
&' SAEE T [F] — sk v, &L 4, 1 B0l A AR X
AP T . BRI 07 S AR 1RV FEIAR B8 . A W]
IRESFME K, Ko, L0 oS e, Kk h#
MO O J5 YL I T6, b Ll R e O £ 45 5 4
A A% . BEFE KA AT LAy K2 FLE i i

Wi Ry — 28, 0% SE B R LI T T L B e LSS VL
Bl —25.0" SHEAK . Hr A IRIR AR IR, )5
AR PO R
4.1.1 FEERREALEFHFE

Y FAE T e AR BV D IR A AR ALY 1 5T b Bk
A 2EREAE S AR ARL A J8C IR S TR 8 T A [) SR {1 ) b 5 £
FH PR R % A (] 390 b 53 VR FH 09 72 #) (Zeng Yunfu
et al. ,1987) . AR [F A R B ] 457 2 4 A AH 25 2
PR ARE AT IR Y S B A AT BE AL, S LA TR
Fo g A3 i AT VE AL IR [/ . Z B MVT 87 IR (19 B
W« B 0 R U L 32 A 4G = Ay I - AR AR K
W JEAE K LK X UTRE T s AR W A R R
R R U LG B AS TR

B o S N 3 /- R W = e R el 1284
R LT 2 4 b 8 R 1) () 407 25 4

AALPE R K H S B FZIE AR 2 80,7, & &
BAR A5 —E & &0 Pb.Zn &0 L HFEITH. X
25 4 b KA AE B B 1 07 S A N B3k R 4
X 7K 8*'S=26.46%,~54. 57% (Fan Qishun et al. ,
2000 HIE S TRL 2B KT AL, T
o HYBERT IR B S AT 1 6% S=17. 3%, ~29. 2%, F-
¥y 23. 6% AR T AL PE R K 2SO0, 1 67 S {H
W RARACR A AAPE R K 2SS /9 67 S 4k, BRI Ak
PER K 0% S A . 38 J5 M 30 4 v 1 5 DAUAIG 7 25
Bk AR 0% SMH B F X SE B R W) Bk
F b2 B IRk 1 A T, BRI R A3 kR T B R R 1Y)
O'SHH. REE MVT R B 6] FE B L& 5 W
HEA ML, PP D o6 (Liu Shuwen et al. ,
2015) . F 1 £ A ¥ (Hao Hongda et al. . 2015), i
AAEMRAEEES SR SR, Al ot S
B&AK T B2 £k (Zheng Bing et al. ,2006), RIRF K
B H,S 1Y 6*'S ¥ 1E{H (Shen Ping,1984) , — i 1E
5%0~50%0 [a], 4n P4 1| 7% b 5. 8% ~ 31. 0%, F- 1y
17.2%0 BB BR 8 0*' S % 1 7V ~ 11%, (Zhu
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Guangyou et al. ,2006a) ; f2db i X L &R KRR H
H,S Ay 6" S=11. 3%, ~18. 22%, (Zhu Guangyou et
al. ,2006b) . RAART X RFARA 6°'S (HE R . H
BB AT AL X KA 0 SAE. A ST 4 H
FARAH Ho, S Y 67 S X {E 17. 20004 i I VE i
R o SHE. BT LR B Be 3 A T U0RVE iy
AIRL IR YR BB AT L A RE SR LR 20 R IR L X i Ak
WRIE L5 W) ik 5 AE TR 56, B BRI 67 S
B JLE X BRI ER & v o3 R Ge R o3 A 1 2 Bk
B 0% S= — 8%, ~ 28%, (Zheng Qingnian,1996), i
BAFETH AR 6" SHM. Kb, & &' SHEST 1
—E0, W R )2 TR R Y 0™ S {H FT AE B AR
T A E%Y oS H,

o T b 2 R R 07 S (EAR . BB Y &
ARG, — <100, ZHCG LT RN —Fhali A
B ACRRAE R 7 DX )23 A 1 43 HORR A A K
AIREAE A A 1Y ORI, R, AR R Y A &R P
HALBEREE ., HEE IR KA
AT A ETI AR 2ok B TRISE ik, &1
HAB R 0 S1H.

4.1.2 HREBRET KEAKIE

HAR IR BT R L B A 0 4L 0 S AR
BT 1200~ 22000 Z [a] 20 5 K il <<12000 8 > 22740,
SR 5 B AN X R 6 BOE S A s s L H T
PR AR 1) 2 Y50 T AL A AR 2 A X B2 Y, DR R
SrEREA AR RIE . B AR O S H KA T
$ZYF R R NS 2V o B Nl L B T P I R AP S
v REOE AL S BB T B A . HL S 5 AR W) 18] A A )
PLER RSB ™ 1) 6 T fE 20k B T8 ek
PN NS =W o RN % N

MO XE Y E) & S B AKLETE B Z 7
B, T 2 AL 2 T s A e e ) ] S AR AR (Wang
Liming,2006) , {H 6** S {H 448 2 BE I A K. B L
T ERBZEGE R FIWH EWH D ), 4
(Dy2") R (Dy ') VIR 08 2 (D, ) W 14 1 8
B w) 0™ S H X 4 B oA 16.5%0. 19. 1%,
19. 62041 23. 0%, H kA (Do o) KA TR @ 1
P A BOR G R SR B R T 07 S=19. 40, K
A5 PR R B (— 600~ — 650m) B 7 1) # 2k
S'SAHAHY . XA 67 S E Y I ] 43l L WL T RS
M 248 (Chen Haoshou et al. ,1983) Fl &~ Fg &= 345
PER R B (Zhong Kanghui et al. , 2013), X f #
HLATRLZ IR MVT B R AR A7 A R L S A i
JKH k5 T 0 48 R RS L TE L X (T R B

W DO UTBEMIMI R I, 5 F A B g KR 4
TRER AL ME AR 1Y 671 S (B W& = 38 J5t M It 4 b i
H,S BRAMALH 6 S{H. FH B AfbtEkKk S &
AR .07 S H SRR AR b B 7] 23 22 5 OF A R
PRI #3000 L 3540 DR B R RS A 1 3 2ok U2 B
JEPE A DR Aok B TR R R A Dk A
Tz

WME PRI 1% X ME—— " T R g a K
b e, &0 2 S T L H L8 S=15. 9%~
11.8%0,6" SHIWAR T L E . G RIE 5 M 0 KK
AHAL, EBEAZ IR I e AR sz e, B Z 4ok B T F
PRIE PR AR ) H, S,

S PE b DR R A B[R] 2 3R BOHE AR 2, 67 S =
9. 5%0~18. 3% BEAR T ML H A PRI 38/ 0 A
fim S8 2 o 1 T30 I M A A P Kl SR 1
8.
4. 1.3 RIBRRT KFAHISRIR

B e T I AR AR Y 8°S H 4 A
FEAL s 243 A0 T — 20060 ~ 1000 Z 1] s KAK 43 R WG
2, —20%0~ — 1020 F1 — 10260~ 100, B 75 £ 22 8
BRARE b Ja R TT RN  IN R A 67 S
- 308 5 1R o R B [ 67 3% 4T B 2 B2 S A R L
WA, B A6 EER A T A b ry H, S,
[] Bf A7 /0 B 2 R B A . S e BV R R R i
A A1 A TE » D6 B A PR AR SR AL T AR A U

7380 AR Z WE A0 4 H TR A AR R IR AR A T
SRR IR A BORBCA B VIR B U B
RESE A HERR . Hy T BRI AR BT S b s o U ks
A K 22 D S 5 R i A RE R .
4.2 ARTATBELZRSBVEARE, BRI
EEEVE B AEE

H1 T R PN RS [ B[] 7 2% 4 138 AL A 9 A
P A 6] 22 B0 50 6 1) T B R 6 1 38 T WL A
(Han Ying et al. ,2014; Wang Liming,2006) ,{H E
E ORI A 2 . — Bk Ry B R 3k 19 348 D
Sr IR HL A ) 20 JFAE R (TSRO LA 9734 T
YEJH (BSR) 5 il , it 12 £k 1) #4 7 2 73 18 R0 — AN
Mk 220 HAY SRR 2, T R 2S00 5
> H,S Z 8] & ik 60%. #4318 {8 (Ohmoto et al. ,
1979) .,
4.2.1 WEMERHT B, PRBERET KUK
NEFBAE,RERBRTRKPLAEYHBAHE

12 LA L S AR 8 v Al HOBT IR R B A LA
HoRL — AR o LR IR RS A
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Fig. 4 Sulfur isotopic composition histograms of the Pb-Zn deposits in Devonian System in South China
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PRI AR 1 4h, HAth ¥Rl : Zeng Yunfu et al. (1984), Wang Yumin et al. (1988) , Wang Liming(2006) , Zhang Shugen et al. (2009) ,

Zheng Qingnian(1996) ,Li Xiangnen(2002) , Xue Jing et al. (2012) ; PUJI| 25 #b KRS %K 5] B Zhu Guangyou et al. (2006a)

Data sources in Table 1, other materials: Zeng Yunfu et al. (1984), Wang Yumin et al. (1988). Wang Liming(2006), Zhang Shugen et

al. (2009), Zheng Qingnian(1996) , Li Xiangnen(2002), Xue Jing et al. (2012). The natural gas data of Sichuan basin quoted Zhu

Guangyou et al. (2006a).
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S SIEFEFE AL P T 12%0~22%, . i 8 R A T ik
JEPE AR S B 432k BT AUAR R T R (i A L H 4y
TR AL X LAy 2 07 50k 3 AT B 809 26 ) Al
SRS 5. X Tk A R AR HL S B AR 4
T » B4 38 2o A2 RN Y AR AH, S + 2Fe”
+ O, 2FeS,+ 2H,0 + 4H", H,S 5&ikWu"
Yyla) B S 243 iR 5 . X 6% S {E A B .
HZ 0% S>IE M AA 0% Suas IR 3 B 7T E 32 %
K A T A K Y A B AR 2 R
(TSR).,

TE LA T b 1 AR = AR B IR L B 32
Bk A MR DL Ho S 1 6% S=17. 2% fE R ik
JREE AR S H. B 6 S AE KK A T
—20%0~—10%F1 —10%0~10%. B YL Fl . BB EX
TR 0 S ELHRAIK R0 B B A0, R it B BOIR L R AR
250 WORTUEY) 22 5 I AR R AR AT 0
AREIE B 07 S<<— 10 M B Ak 4 , IR L » &% ) 0 18
BLRI VAERIERI N £, X T 67'S = —10%~10%,
MR AL & KR B AL P ) 2 AR LR 4y
e ZiRLAR o PR SR A3 B ATS S 38 D5 O A H i H S
STIRURASE /B rith | 0 A B n S 1 PO WA =3 11| A
RIRPGRT P E A S =17.3~29. 2%, B4R
b =W o R e L D= O 7 WA e e )
gEaR
4.2.2 HFEACERRAMLEZSIBIEZREETF

NEw R B 6° S AE B AR T 4% e 55 B -
RE AR S SAH. L 6% S=17%4E K FL 10 B i
R Al BL 6% S=23%, (it Je 0 PR & b 3 S 1y
DA F A R K SSO,° BB R A 2 24, —
A X AR T 200°C I A g 2 4 18 24 M
33%0. BLAN JLE A A P R N R BT
'S 4y g 18. 6%, 18. 1%, 15. 5%, 1 & ik #|
200°C I ¥ R 5 INEED™ L 7 85 1 18] 1 31 T 2 40 18
3R 1. 5% 5. 1%0) 7K o R L A A Ak 490 1] 5
AR B B OE R X R 3 A

TEJLE g oe s 4 IR v, BB B Bk
SETRARLDIR R AR — << 0. 2mm. B AR A R L
MRAERR VEFAR B B 5 JLF T A TN R R R 43 1Y)
FERT ORI AR & B R R 454 SR B Ak DR 4
firs DR SH AR b 14 T AR B 05 1 B A S ST 4 0 UE 45

FE AT b Ll R A2 A IR S T R R 0
WO BRI R ERR S 4, A B A U H R M B

B e ALy S A0 KL A5 AL L H WL IN B AR A B R
PR GRAC P 1) B () AL 2R 2 A P A, LAY
TR Bl 67 S<<— 1206 1 B Bk A T 202 B B BBOIR
WA A5 > — 10%0 B B By Be A s 0% Sw
O™ Sy 3N — 1. 0%o Al 1. 9%, A AE 4351 K 0. 5%
4 5% AL E I 6* S <6 Spygp HY
15 0 0 18 W B 00 245 & A [) 7 2R AN - 28 1) 4

X TP Sz WA 1 45 A AN P B ) < AR [ 0 3%
T PG AEIR 2 MVT 8Y8E0 IR A LB, W
R — R 2 W K (Zhu Xinyou et al. ,1998) . H
A FE FEH 59 (Zhu Xinyou et al. ,2006) , 5t 42
PEMRETRER (BLHT AR FIBORD 55 .

FEOX AT RS MVT 8580 K 19 B
W B 25 D AR G , PRI AS [m) 2 B Y O 1A TR 5 B
Ao Y G T E R FE R FEARIR AR AR MVT
R T AR TE B A WA T N R T X AR S
bt

MV'T & R A~ BT B B 1) w3 1A o 2 2B
TARKASA . FLBi B 9 8 3 B AL etk R
SERAEAE S A W) T S B 2 52 B E i
U A 1) 52 W) 5 T GG B BT s it R A X i 0 ) 4
KL BORL 32 R TR B A M AR R S e S . A
A (6] 73 b R IR S A YR A TR LU AN T L v
RS 22 R B 30 b 1) 3 D U A L TR B 2 2 AR
A AR B 5w, Ak Ry o SE W A Tk
FEAIR
4.3 SHAEYSRIR

SR SR T3 TN N 32 DX B AR 1Y) R IR R A
AL RGN ST D — A B F 2R A T B
el F & L. N 52 IR A K I (Chen Haoshou et
al. , 1987; Chen Xueming et al., 1998; Wang
Liming,2006) , & 73 0F 58 $2& th 85k B T 2k i 28 ot
T8 & A BB ) 5 3 45 (Yao Cuixia et al. ,2013),
Zeng Yunfu et al. (1987 WF5F & B, X 385 Hl ) SE
—>NW, gt & ML E — J5 T — 9 T, b s ik o
PRS0 AR B AR IR A2 2 L (BRI

HETE VR R BB BB IR N A0 B R A R 4H
BB — AEASRBT JR (4 0 A1 5 [ 467 2% 20 A7 7 W]
2% 5 (8 5) . IR B X Se T R s VE B 58—
PE X R 3R 03 1 2 S M IV 32 2 LT ) T ok
PRS0 25 28 o b ™ DR B9 70 5 P i PR 4 2 i O
I W T i, U R s e (AR O . DR fE BT
PRSP BYRERT Y S S5 (B AR 2 A 0 I Y O R
JS PR A PL - 4 0 S 1 R T i . A L2
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Fig. 5 " Pb/**Pb and “*Pb/**Pb vs “** Pb/*** Pb plots of sulfide minerals, Pb-Zn deposits in Devonian System in South China
R B £l Doe et al. (1979) 537 7Ty b &8 %EORH51 A Luo Xianlin(1990)

Lead source curve according to Doe et al. (1979); Xiangxi gold deposit (Hunan province)

occurred in Proterozoic data from Luo Xianlin(1990)

T e AT RO B TS P R L O AR
S3 A p (EW

162" Pb/* Pb-""Pb/* Pb [l f# v, A [F] 5" FE 1Y
il SR S R Ay A DA SR PR T 25 {H 3R A5 1 [l )5
LI K CPb/? Pb) = 0.283 X (¥ Pb/* Pb)
+ 10. 545, M6 B8k 0. 91, 8115 B 28 1 &4 % B @A
R ACIEVAE S 30 2 S L A E Pt R 27 S AR VAR
- H4E (Chen Haoshou et al. ,1983) fii T 1% B £k &Y
7o A A Sy 5 8 R AT DR A B 5 7 LI LR B 7 s T T
IR B RE T 2% L 4 a0 A o — AR B 5 46

JICH P JG PR A8 s B4 422 3 A L IR 5 A M0 0 IR B
pn AT B 2R A A . 4% BR Doe et al. (1979) 145
R HN B, K fn 32 2y AR 3 1Ll th 2y 07, o0 A F
b B ALl 2R B . 72X Pb/® Pb-*"° Pb/*' Pb
P it o o TS 0 R B 9 20 A KL 5T P/ b
Pb/*" Pb &l fif I AR A [6) . A7 0030 & 7 L 0, &8 e g
RF LA FLE A HIE 8 A e I TS B R 52
LA AT WIS b Ll 5 2 M A3 A L (H PR 2 H R
AR W THAL AE ST AL o 3 O — BOrE s Ik
WA R SRR IR i 45 U5 X B A B A [F 9 U/ Th
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BAR AN [6] B R 8 [ A R R 2 S B R, B
1B/ Pl P/ P [t 5 VR I i
KNE R AR F 8 7 R AN TR B R IR 2 T 4 R 1R S
N ALAFTE B VIR R o % T4 [l 57 2R &1 e o 22 fii
PR MRS AT AR S A A 2 R A R Z 8B 00T 5 W B
B Ak 5 AR TR AT TR A 7 & (Faure, 1983) . X
Tt Missouri Zm #FHb X B9 MVT 8y 80k Ui,
X TP G AU 3 A (0 g B i B RS 1
KL i B Oy 1R )2 b 52 %5 0 B R IR (Doe, 1970;
Anderson et al. , 1982;Goldhaber et al. , 1995) ,£%
FERA TR GAKDEIR S AN REN S A
(FEIRIT A5 (Leach et al. , 2005), Kesler et al.
(1994) %F Appallachia # X MVT #" FR ) #F 5% . 35
XRL AT R KA R T E0 IR S —
Aok B R DR B TS A . Zhu Xinyou et
al. (2014) X 31 5 35 V4 B 405 A% 077 415 W) 162 3R i 0F 52
7R B A R PR A S S R AR ARAR R
R b, JE R TS R R . AR 2
MVT " X 5 A 3 F 8 6] 467 5 4B A (Kesler
et al. , 1904 ¢ Wt h 8 0 O 21 B 9 K 1
RN H)Z .

TE2"Pb/* Pb-" Ph/**' Pb & fift v , [0l V1 B £k &}
L = TP B B AL 0 RS AT DU R S RO
M S FERE RGN o EY B AF, A
AAFIEEALR ., i B A B o . A7
N Xl IR A R AR e — T R A R A
B IR E R B T8 X R AT I8 A4 178 LD
H1 T 3R A R X AR L2078 s 8 A L R
ek PR A Luo Xianlin(1990) 9 36 {4 i 74
DX GRIE B B 504 B AL W) 55 W A R A 1Y
AR T R HL 2078 5 A 1 B 2H R OB It 445 ik
U 118 ) T A ) 67 2% 1R A P iz n VR TE IRl B 2
M AEMIE 2 b (& 5) s (H W] AR T e R e 75 &
BT, IHH 2 A i o AR AR R Y L B
R AR 5 e A a0 KA — B0, Bos HOoRIE T 4 42
. Wl 2R RFEMHILRY. BT
MV'T #" PR () B0 #1348, 28 3 o /K VR R 20 3R 0 0
T (Rl DY N OF AN & &R B a8 s
R . MVT B8 A EHER A S B L RUE. 1
HE LA AT s AR e & A TR B R s
FIRE S o B 7 2R IG5 B 2 o HG il 4 T 0 AR
F18) B 1) A 5 Ay oty i 31 et X5 A i DT AR R 2 e AR A
HEAHTTRY) . DURUE (b5 Bk R 3R ) Hh B 4 o

ST & 5 IR E T8 A 8 .

R IXCTE D IR ZE I B SW e NE & 4
BAE B RS Y Vi 6 1. 04 00 Sy o ol Bl
ZR A 2K 3Ry B (Zeng Yunfu et al. ,1993) (& 6) .
6 375 M7 S s b LU R A Rz v i 1 20 3 L 3 T
LEBTRD A NEIN 73 1B R 3 ) A X 17 N VAR R e S
TR 3 1 FP 8 o g oty i s CT&T 6 Oy v 90 4 1 30
o e B o Sl ol s /R U R 5 = AT N
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Fig. 6 The geography sketch of South China middle Devonian period (modified from Zeng Yunfu et al. ,1993)
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Fig. 8 Regional metallogenic model for Pb-Zn deposits in Devonian system in South China
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Abstract

The Mississippi-valley type (MVT) Pb-Zn deposits, south China, occur in the Devonian platform
sandstone-carbonate rocks, are associated with the basin brine in Cretaceous. Two types were recognized,
one is middle-low temperature hydrothermal type such as Fankou, and the other is low temperature type
such as Siding and Beishan deposits. The studies on geologic setting, fluid inclusion microthermometry,
and 6*S values indicate that sulfur mainly came from reduced fluid, minor reduced from 3S0O,*" in oxidized
brine, and a few from wall rocks in the deposits. In the middle-low temperature type hydrothermal
deposits, §S ranges from 12%; to 22%,, and thermochemical fractionation of sulfur isotope is the principal
for metal precipitation, without obvious bacteria fractionation observed. In low temperature type deposits,
5" S wvalue of the ore is lower and in a wide range, bacteria fractionation is the principal, the
thermochemical fractionation only in the forming of the coarse-grain ore. The ore lead isotope composition
of the deposits shows a linear array, indicating the mixing sources for lead. The old lead came from the
eroded Paleozoic continent, young lead represents the common lead mainly from the Devonian sediments.
The proportion of two sources of leads is related to the content of the debris in the Devonian sedimentary
rocks. The lead directly precipitated from the oxidized basin brines, ultimately from the Devonian
sediments (especially clastic rocks at the Transgression) that fluid flows through, further more ultimately
from the Paleozoic continent and marine sediments. It is suggested that the mineralization mechanism is
given as follows: The mixing of the two types of fluid leads to the precipitation of sulfide rapidly. The
oxidized brines rich in metal-richbasin, and contains a small amount of sulfur of 35S0, , migrated along
the red sandstone of Lower Devonian. The reduced fluid is rich in sulfur of SH,S. Fluid mixing function is

limited to within the scope of a deposits or ore field, but not the regional.

Key words: Mississippi valley type (MVT); Pb-Zn deposit; sulfur isotope; lead isotope; isotope

{ractionation; metallogenic mechanism; origin of the ore; south China



