5 4955 6 hOE R Vol.49, No.6
2022412 A GEOLOGY IN CHINA Dec. , 2022

doi: 10.12029/gc20220611

T B, SR, L, AR RS e, AL A, AL AR, 2022, IS TS R VR P BRI : C—H-O0—S—Pb [F A R
A——LL R T RV fl[7]. ML, 49(6): 1845-1861.
Ding Weipin, Xie Caifu, Huang Cheng, Zhang Bin, Xin Zhuo, Zhan Huasi, Zheng Lilong, Kong Fanquan, Wang Hongbing, Huang Fulin. 2022.

Sources of Permian lead—zine ore—forming materials in Sichuan—Yunnan—Guizhou area: C—H—O—S—Pb isotope constraints

An example from

Taipingzi lead—zinc deposit in Yunnan Provinces[J]. Geology in China, 49(6): 1845—1861(in Chinese with English abstract).

JEE — & RIGTERT YRR :C-H-O-S-Pb[d
U= A— LU ZEXFEFRTEY A5

TH& Mg, FJR KR, rE EER AR FLLe!
Fak', HEAM

(1. PEXFGAE BB HEER TGRS TS, Ed Ha 571127;2. AR T KF ,2® &G 330013;3. iR B &H K
K%, LA &% 21000034, 7 B AE EIB S EA T HRITAS PO, LA JBS 264000)

RE: (W BRI FES M XD B HAT 2R Rl 2 S E (L X s 50 R AR RR 4L, AR SO A
KRR 3% RORIRER A TR AT AR I BORIE  [FR SR J5 3K | VL o T B4R BE S FFe vt
% iz 1S \Pb.C . H O [Fl{v 28 S 4045 S i i 6 BRI A5 i | S )™ 0 o o U B Jm™ R (AR A 2R TR ) [ 32
R A EAE A L — , 2 A S, 2 Pb/APb . *"Pb/ P . *Pb/Pb F 25 Ak 11 il 73 1] 4 18.543 ~ 18.584
15.646 ~ 15.694 .38.799 ~ 38.958 , J& T 1E i@ 4% , ELACURARE , BRI TR 701, K vy v] REAH A il 7 53
B RS . BB 6S AL TG BN — 13.6%0 ~ —7.3%0, J7 8V (1) 6*S 1 T INARE™ , B i) 3 231 ik
B, A P R B R AR TR A T (BSR) AR S B Y 22k . FRIE T 1A 67 Covon Y FEL A 3.8%0 ~ 4.7%0 , 6" Ov-sow
YR 12.0 %o ~ 16.7 %o, AHES T AR A ZE AR IR , HAT W 5 A9AIR 0D | 155 6O A1, BUA TR K 32
FORIE T A FOKFANUKENR G, BA F—mii AR EERAE [ £518 18Ry 70 0™ ¥ 5 ik TR 45
P15 DX A SR A A 5 2 1, ELA LR ) 2 — R R R
X B OEEYERT [ ER T W R I A SR A TR RS X
Bl #F A DAROOSERD AR TR R AR HIFELETE A 5 B LD X R AR I ) S R R
TR YIS 28632 S \Pb.C \H. O [RIv 2 I AR A S AR RRAE X6 B R UR A T 43 #T
DIHVEED I DF AT T B4R
FESES:P6184 MEAREE: A M EHS:1000-3657(2022)06—1845—-17

Sources of Permian lead—zine ore—forming materials in Sichuan—Yunnan—
Guizhou area: C—H—O—S—Pb isotope constraints——An example from Taipingzi
lead—zinc deposit in Yunnan Provinces

DING Weipin', XIE Caifu’, HUANG Cheng', ZHANG Bin’, XIN Zhuo', ZHAN Huasi',

WehE B A 2021-08—06; 2L [E] B #A : 2022-09—-25
EE&IE . # FEHFEA R H (DD2016008001) BT,
TEERIA: T, B, 1988 474, i T ARG, B N FH MBI 7= AIF5E TAF ; E-mail: gzsdingwp@126.com

http://geochina.cgs.gov.cn H1[E 1T, 2022, 49(6)



1846 i 5] b J 2022 4F

ZHENG Lilong*, KONG Fanquan', WANG Hongbing', HUANG Fulin'

(1. Haikou Geological Survey of Marine Center, China Geological Survey, Haikou 571127, Hainan, China; 2.East China University
of Technology, Nanchang 330013, Jiangxi, China; 3. Geological Exploration Technology Institute of Jiangsu Province, Nanjing
210000, Jiangsu ,China; 4. Yantai Center of Coastal Geological Survey, China Geological Survey, Yantai 264000, Shandong, China)

Abstract: This paper is the result of the geological survey engineering.

[Objective] The genesis of Pb—Zn deposit in Sichuan, Yunnan and Qianhai is diverse, especially the relationship with the Emei
Mountain basalt is more controversial. In this paper, we study the source of ore—forming material, starting from Pb—Zn deposit in
Permian carbonate rocks, which has received less attention from previous authors. [Methods]Using experimental data of S, Pb, C,
H, and O isotopes and fluid inclusion temperature measurements, the source of mineralized materials and the characteristics of
mineralized fluids were investigated in the Taipingzi Pb—Zn deposit in Xundian County, Yunnan Province. [Results]The Pb isotopic
compositions of the ore are relatively homogeneous and concentrated, with the variations of **Pb/*Pb, *’Pb/**Pb and **Pb/**Pb
ranging from 18.543 to 18.584, 15.646 to 15.694 and 38.799 to 38.958, respectively. These suggest that the Pb in Taipingzi Pb—Zn
deposit belongs to normal common Pb with crustal origin. The metal—forming materials are mainly from the basement rocks, and
the water—rock reaction may make the mineralized enclosing rocks contribute a small number of mineralized materials. The §*'S in
ore sulfide varies from —13.6 %o to —7.3 %o and 6S of the galena is higher than that in sphalerite. Sulfur isotope fractionation has
not reached equilibrium, sulfur is mainly from crustal source. Biogenic sulfate reduction (BSR) is the main mechanism of sulfur
reduction. A large amount of biogenic sulfur reduction has accumulated in the mineralized area before mineralization. The
hydrothermal calcite §”Cy-rps ranges from 3.8 %o to 4.7%o and 0"*Ov-swow ranges from 12.0 %o to 16.7 %o with obvious low éD and
high §"On.a characteristics compared to other important Pb—Zn deposits in northeast Yunnan. The water in the mineralizing fluid
mainly originates from a mixture of magmatic and organic water, with medium— high temperature and low salinity
characteristics. [Conclusions| Taipingzi Pb—Zn deposit is significantly different from other typical Pb—Zn ores in the region in terms

of metallogenic material, fluids and metallogenic temperature, and has typical magmatic—hydrothermal genesis characteristics.

Key words: lead—zinc deposit; isotope; ore— forming materials; ore— forming fluids; geological survey engineering; ore— forming
Sichuan, Yunnan and Guizhou Provinces

Highlights: The Pb—Zn deposit in the Permian carbonate rocks, which is the younger Pb—Zn ore—bearing layer in the region and
has a similar age to the Emeishan basaltic rocks of Emeishan, is the starting point for the analysis of the source of the ore—forming
material by using S, Pb, C, H, O isotopes and fluid inclusions, which adds scientific basis to the study of regional Pb—Zn ore—
forming.
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Fig.2 The geological map of Taipingzi lead—zinc deposit
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Formtion; 10— Longwangmiao Formtion; 11—Detonation breccia; 12—Measured reverse fault; 13— Taipingzi Lead—zinc deposit (Sampling points)
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WA ARG A, F A i T AL A b 7K R T
K AR 2 MRS i MAT=253 SR A £
F UG, A 2 AR HE 4 DZ/T 0184.19-1997
OK PR R BRI E ) , oD B , 0" Onu
H 5 A 0O R, T N 1000 Inat sk
=4.01x10%/T°~4.66x 10*/T+1.71 (B K HI R IT 14
2000) , Ik THU fff A A 2 ARt rry 34— B
SEHIE 579.18 K(306.03 °C) &

it A A 2 A 3« A A A AR 5 88 (Linkam)
THMSG600 BV #&5 T BE 43 HE% R 0.1 °C, fiUas
4y 1000 345k 91 [ AE — 190 ~ 600°C , 43 1 4 JiE 76 — 196 ~
0 °CH£0.1 °C,{E 0 ~ 600 °C H+1 °C, AL I
FH T8 RT3 3 8 2 — A 10 °C/min, 7 T 40 5 1A
(1) 34—l BE R B, R B B350 1 °C/min, 7EAL 2
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PRI VKSR BRI, THE Y34 0.1 °C/min,
4 MERZER
4.1 HREILIEAERK

B [R5 22 I 300 G A 456 TN e 7 8540,
A VR 4 R SRR D I O A k. R A
RULF 1, Ak 67S 2R AL —13.6%0 ~ —7.3%o,
F-35—10.8%0 , H 25 6.3%0 , 2 H T —11%0 ~ =9 %o
(£1,K4),
4.2 $REINIERARK

B TR A RGN S 4R
WAL Sk PR ER A, BE S A BYER A BV
YIBJ5 A ik AR B M A . RS R LR 2,
Horp A H A R AR L — 2 Pb/Pb B LS
Bl Sk 18.543~18.584, ¥ {H 18.570, 7A¢ fk *
0.22 % ;*"Pb/*"Pb AR AL [ R 15.646 ~ 15.694, ¥ {H
15.676, 7% 1k % 0.31 % ; “Pb/™Pb 725 1k 7 Fl N
38.799 ~ 38.958 , 2411 38.904 , 5L 3 0.41 % ; fh A% [l
ORI A = %) B R 7 28 41 8 > Pb/ P A2 k5
[l S 18.597~19.514, ¥ {H 19.283, 4% fk %
4.93 %;*"Pb/"Pb LI [l A 15.641 ~ 15.695, YI{H
15.674, 25 1k % 0.35 % ; “*Pb/Pb 2% fk i1 [l A
38.766 ~ 38.781, ¥J{H 38.772, 4L % 0.04 %, J5 A

F1 KEFHE MBI RAK
Table 1 Sulfur isotopic compositions of the Taipingzi
lead—zinc deposit

M5 AT 5 3*Su.cor/ %o
DKO0043-1-twl NEE OB 7 A D -10.8
DKO0043-1-tw2 B OB 5 A D -13.6
DKO0043-1-tw3 NEER OB 5 A D -13.5
DKO0043-1-tw4 NEE OB 5 A A -13.6
DK0043-1-tw5 N & 5 A A -11.9
DKO0043-2-tw7 INEERT CE BB 7 il A -12.1
DKO0043-1-tw1 Wk AN Wiy (el D) -10.4
DK0043-1-tw2 T NS T A 4D -10.6
DKO0043-1-tw3 I8 NS T RAT 4D -10.5
DK0043-1-tw4 VR AN 2wy el ED) 9.4
DK0043-1-tw5 VIR AUNC 2wy Y El D) -9.9
DK0043-1-tw6 T CEEYRER T R A 9.9
DK0043-2-tw7 T CEHVEER T R A 9.3
DK0043-1-tw8 T CEHYEE T R A 9.7
DKO0043-1-tw10  J740 CEr e i 77 il F)D) 9.6
DKO0043-1-tw22  J740 CEr e 77 il A 7.3

(R IFA z 27 ) 5 RV 26 40 1 °Pb/ P A8 4k 15 il
J20.590~21.562, ) {6 20968, A& fb K
4.72 % ;*"Pb/"Pb AL AL R 15.716 ~ 15.782, ¥l
15.740, 75 {1k 3R 0.42 % ; “Pb/Pb 7% {1k {1 Fl Ky
38.495 ~ 38.690 , #4{# 38.579, ZE ALK 0.51 %,
4.3 SERNMIRARK

AR R G0 T il A TR B R,
1 oD Sy i AR A AR OK TR AE |, 6™ Onaa FH 7 A1
SO A A, T A 1000100 5 41-x=4.01x 10/
T'—4.66x10°/T+1.71 (FB7K CHIFRYTIE ,2000) , B T
B J7 it A it R A 2 A 0 3R 1 X — 3R T (A
579.18 K(306.03 °C) , ik L& 3
4.4 BxERMERAMK

T A [R5 32 M0 G2 Sk kA 0 5 e A b A
Rl S e S R Ao 2 2 SR DL 3% 4, koA i
A1 (ol AR LA T A KA TR 1R ) 67 C- o 318 FL R
3.8%0 ~ 4.7%0, -5 4.4%0 , 6" Ov-sow 115 Bl K 12.0%0 ~
16.7%o , “F- 34 14.9 %o 5 JK BT 1 = v (0l 48 [ )
O"Cy-pon 18 BN 4.5%0 ~ 4.7%0 , 34 4.6 %o , 6" Ov-swow
0 LA 18.4%0 ~ 19.1%0 , -3 18.8%0 5 JK T 11 5 %+
(JF ) 0" Cupon Y FEl N 4.3%0 ~ 4.5%0 , “F-15] 4.4 %o,
0" Ov-smow T FEI A 17.6%0 ~ 19.3%0, -2 47 18.3 %o,
4.5 REERE NG

MR LA T iAW TR A
(%) it T B LA B U A A . ELRIR R — . 5
F Y FEBRI ., BR AN BIRE A, 7 I — i, B
BUARFIR A 3, 6 2 AR D) A A 224y
F WO Al A S AR VRO R R
— RS % ~ 25 %, LRGE 30 % ~ 45 %, Z AT
BT YR A, DB SRS A . AR
KN 3 ~ 16 pm, S HI13% 32 pm.,

PR AL G A 288.2 ~ 338.1 °C, £E 43 i
F-290 ~ 320 °C, X 4 306.03 °C AR T E
TR AR AR R AR BRI, A A e T TR
0.53 %NaCl ~ 3.06 %NaCl, F-14 1.22 %NaCl, ]
Jifin A A h— TR B A R

5 1

[ 2 28 b BR A~ 75 B R RS AT AR R AR A
JEAT W Bk U A 1 ) T H GRRR ROFIR VLI
2000) . Kz C LR M, & K F AR AT
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Fig. 4 The frequency histogram (a) and composition distribution (b) of §**S for ore sulfides in the Taipingzi lead—zinc deposit

®2 KREFHEY REEHRRMIEEM

Table 2 Lead isotope compositions of ores and wall rocks from the Taipingzi lead—zinc deposit

RS A % 25ph/*'Ph 27ph/**Ph 25pb/**Ph Ap Ay
DKO0043-1-tw1 NEE N & 5 ffAT D 38.882 15.669 18.563 22.43 43.85
DK0043-1-tw2 NEE CIN & 7 A D 38.923 15.682 18.577 2331 45.22
DK0043-1-tw3 NEER N & 7 R ) 38.892 15.672 18.569 22.63 44.12
DK0043-1-tw4 NEE CNE 5 AT D 38.866 15.662 18.555 21.97 43.29
DK0043-1-tw5 NEE O &7 AT A 38.887 15.674 18.567 22.78 44.16
DKO0043-2-tw7 N CE YRR T R D 38.933 15.684 18.576 23.45 45.62
DK0043-1-twl VIR AU Wiy Sl D) 38.938 15.688 18.576 23.73 45.98
DK0043-1-tw2 I8 (NS TIRAT 4D 38.799 15.646 18.543 20.87 41.01
DK0043-1-tw3 VIR AU Wiy Sl ED) 38.874 15.668 18.561 22.37 43.64
DK0043-1-tw4 VR AUNC Wiy Sl D) 38.946 15.690 18.581 23.86 46.15
DK0043-1-tw5 Ti 8 (AN TT AT 4D 38.958 15.694 18.584 24.13 46.60
DK0043-1-tw6 i G R B T D 38.917 15.678 18.569 23.05 45.10
DK0043-2-tw7 TR CET R BER 7 R AD 38.892 15.673 18.570 22.70 44.12
DK0043-1-tw8 J7E CE R T A 38.952 15.692 18.583 24.00 46.35
DKO0043-1-tw10  J5 8V CE Va7 il A) 38.904 15.675 18.572 22.83 44.49
DKO0043-1-tw22  J5 8V CE VB 7 il AD 38.901 15.675 18.570 22.84 44.50
DK0043-5-tw16 IR E 22 (B D 38.769 15.686 19.514 22.98 34.65
DK0043-5-tw17 IR E 2z (oA D 38.766 15.695 19.739 23.56 34.57
DK0043-5-tw18 IR E 2z (B B D 38.781 15.641 18.597 20.36 38.52
DK0043-6-tw19 KBz URED 38.553 15.716 20.752 24.93 28.89
DK0043-6-tw20 I 3 5D 38.495 15.722 20.590 25.32 27.34
DK0043-6-tw21 KBz R 38.690 15.782 21.562 29.24 32.54

1 HZz A (Cb) 39.685 15.963 18.673
1 HZ=A(Cb) 39.124 15.791 18.510
1 H =% (Dsz) 39.562 15.899 18.540
2 B2 37.033~40.8  15.582~15.985  17.194~20.993
2 U JE Lz s 38.380~39.928  15.528~15.804  18.175~19.019

W RESR S SR T LAOBES | 1 Zhou et al. (2001) , ARiF: 2 2 AR 3 11 ALk 45 (2018)
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Table 3 Hydrogen and oxygen isotope compositions for fluid inclusions in calcites from the Taipingzi lead—zinc deposit

ST IR MRS 5 oD/%o 5" Ovsvow/%o 6" Onid/ %o
DK0043-1-tw8 T CEHYEERT -86.2 15.5 9.9
DK0043-1-tw10 i CERYEERT -99.4 16.6 11.0
DK0043-2-tw9 Ji A O S BYEED) -78.7 12 6.4
DK0043-4-tw13 T3 A O S BYEED) -95.7 15.2 9.6
DK0043-3-twl11 Ji A ok A R 7 A kO -87.7 16.7 11.1
DK0043-3-tw12 T3 A ol A [ 6 7 A kO -83.2 14.6 9.0
DK0043-4-tw14 T7 fi A ok A R 6 7 A JikoO -86.4 15.1 9.5
DK0043-4-tw15 T7 fi A Co A2 L 7 A kO -86.4 13.8 8.2

R4 KFEFHREVRERMERAR

Table 4 Carbon and oxygen isotope compositions of the Taipingzi lead—zinc deposit

e i ikrwoEd 3"Cuaon/%0 0" Oveon/%0 0" Ovsmow/ %o
DK0043-1-tw8 J7 fBAT CE BV 3.8 -15 15.5
DK0043-1-tw10 J7 AT CE RV 5.3 -13.9 16.6
DK0043-2-tw9 J7 A O S EVEET 3.9 -183 12.0
DK0043-4-tw13 J7 AT NS BV EE) 4.4 -15.2 15.2
DK0043-3-twl11 T3 AT o g R 5 7 il A ko 4.7 -13.8 16.7
DK0043-3-tw12 J7 i ol 3 [R5 5 A kO 4.1 -15.8 14.6
DK0043-4-tw14 J7 A ol A [ 2 5 A kO 43 -15.4 15.1
DK0043-4-tw15 T3 A ol A [ 5 5 A O 44 -16.5 13.8
DK0043-5-tw16 TRIR Az (2D 4.7 -12.1 18.4
DK0043-5-tw17 TRIR Az (2D 4.7 -11.4 19.1
DK0043-5-tw18 KIFR Az AR D 45 -11.5 19
DK0043-6-tw19 KR E = R 45 -12.9 17.6
DK0043-6-tw20 IR E = R 4.4 -12.6 17.9
DK0043-6-tw21 IR E = R 43 -11.3 19.3
FHF AU R 2R IR T 2 ik AR iR sk  6"S(Kl 4a) , 50 A 2 531k 2P AT 0™'S INEF

SERAREAKGAR B B[R 7 2 AT DU T #oR
EE R A 2 P4 R e R 1Y R IR (22 30145, 2006) ,
RSO B — e UL R 2 5 7R B K T # R
W o K U
51 E# YERKIE
5.1.1 BRLREML Z 1 49

WL R) AT 2B IR, AUEER ALY
WA BB NG 2 — , T H R ) ) & 4R
APLVE R B BA FHEAER R 8™ A4 9 i [F) 7
R MAIBEFEA BYT 1 R 5™ 1 o () R DR
T A DR PR R B AR X P R B AR B 1 K i
(5KHERI, 1985 ;0hmoto, 1986) ,

F 1 WoRNER T 67'S AR AR 43
=136 %o ~ —10.8 %o . —10.6 %o ~ —7.3 %o, YJ{E 43
R =12.6 %0 —9.7 %o, FTEHTH 6™'S B W KT INEET

>OMS T HTHT BB (R BRI, 1985 ; KRk K AIRTL
U, 2000) FH S , F BB ALY 45 it B [R5 28 4318 O
A IR P, G A T BE AN ) ) TR T B, B2
AR LB B =4, jLAb, 5 2 AR A T O i
A1 K R DB RV RER (1) 64'S BB T8 A1
W R INER RAYEET (1 0¥S {8, R IAFE AR R B a™
B B R o7 2 2 LA 22 51k
TEBLAL DI TR 3 1 D IR R8T UGy oy 3
Z5: (1) M A , B2k T WA iR, o SHkR 0,
It HASACIE /N 5 (2) At , 7E DU AR R AR 3K
YER R, e W) R AR [RI A 28 & A T AR KA
b, B[l 57 28 20 W AR AR AR K, Vg 7K Bl I AR A R £ 1)
BRLAE S MARHIE, AW s AR I L3R S & S e
fiE 5 () IRA IR, s R YR AY = AE A=A
HR G T s B, 45 e IR i R R AR & (2
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W4 ,2014)

KFE R B AL P [l 5 3 2H LBt — , Y
BRI GRS RR AR, BA AR T M A (0™'S Sh 0 ~
3%o) (Hoefs, 1997) , BiAA I AL MU 7R I 0 32 5 tH T
S LA E T, R R Z TR A AR, T HEBRIR &
W, 2B F HORE S A 5 S & S BYARAE , /N TR KA
(6“S 20 %o /iy ) U I8 S5 (6S (EH
KGR ) 2 BRRRL, AT 4 I T H B0 1 )
P BRIE F M AEER  AE I EEE R B R K S A B
b AT R, Y R TR R R T A B R R
HA R R R AN, ARG 2
207 R Bal FERAL Ak 20 20 B T A
R ER 1Y 04S (3514 17%0 . 28%0 . 14%0 11 11%0 (5K K
T, 2008) , KV FH B0 G ik ¥ o"S (F 3
—10.8%o ) B BAR T se 50 )2, Hop 5 — & 20 md
WA AR PR R (5 Al S EE 2H) #H 22 21.8%, [] I
WAR T DS et N UGRME AL E B R —0
VR AL S fH (1] 4b) ,IEB T KP4
FE R ) SR BRI O ARk T AR LS R AR
— A F TR IR R, (0 AR IR T IR L6 1l J73 30
TR,

WF5E 2B, B R £8 138 DAL 25k 2 e A=
Wy A IR 5 R £ 38 T FH (BSR) Rl B Ak 24 38 JFLAE
(TSR , A5 9 Wl PR B R 8 38 I VB FH BB AR K 114 i
[ 00 2 201 i SR 0%S 22 B R i fl (i BL AR,
2016) , B R 3 Ak 230 JE AR FH P AR 1 oS {4 F
0 ~ 15%o0 (Ohmoto, 1972) . M [ 17 & B K IR A ,
MVT & PR BB [F 7 2 FUABEAR 58 , 0 55 B =M i X
HLI A MVT BUEYEEAT PR 6™S {5 HL 47 BSR K TR (=
#,2013) , BN GRIF) 7 R AFAE L&, K88
5S YI{H —10.8%0 , AT AL 27 38 S B R AE , (HAF
A MVT BUEVERER TR 0'S BUEAFAF , FLaf TR A ] BE
K [ A= R A R R A SR (R B AR5, 2016) o
HE AR 7 fiff A i A B B AR EA T T 0 25
SEHIR306.5 °C, A A A RS & A RO IR, >4
TRALH ULTE I A AT BE & 4E BSRAE A . il i A A 4
SERIL, INEED T 2 IR RCIRZE K, 7 #5e-
Z W TINE th& , T A ARG W DE )
I AR P R R, R BSRAE 1S Y RN
5o DU, 76 B 15 Z 11, A DX 3 2 1
RT KAWL R, 765 0 $IRC A 5 T

LY RITRG SIS X7 N
ZE LA, K FEYEE SRR BB 2 R
U8 T Mo 5e , A= 9 B PR B R 8 38 JRUE FH S 38 SR 119
B AL, 76 RV FH 2 B, A X s 2 AR
TREAY SR G, 5 X8 R 2R
AR TR 1l )2 T K B R AR A BT AN ]
5.1.2 45 R Z 414
G RIEY TR DL Ry W v i f v L
PR IBVE L, £ 28 B A SR 1 AR T
NS HLZH AR, el A ARk T R T
S U Th 48 RO g Y, 7346, 3 Ak Je 4y
SRR BRI STV F DA R b AR A b i A 4
AICAE U/Pb  Th/Pb FUfE . IRIBL, A A 4 iy
Pb [ {7 2 20 5 S A8 AR AT LA 38 715 R0 IO 18 1 S5 1 6 T3
s, A BE 8 FH Ok i 5% R TR DR R IR B A
(Macfarlane et al., 1990; Chiaradia et al., 2004 ) .
1B H B E A AR R R 0.3% ~ 1% (GREAR LAl
SKAA, 1987 BRI 75, 1994) , K- TR 4E0 #s [A)f57
ZH RIS 0.22% ~ 0.41%, )0 & T 1F 7 3
T TR R DU R AL 2 A AR i A8 AL R 4 31
0.04% ~ 4.93%.0.42% ~ 4.72%, Y% J@ TS5 45
4 B RALYITE P/ Pb— Pb/*Pb [Kfi# (1K 5a)
P Tk Ll f M52 2 N, T AE Pb/Ph
—Pb/"*Pb [Elff (&l 5b) H ¥ TR Hb7e 2 T, Sk
T AT , B KRR R 1 5 2 A A e 5
JERAAE , IFA 3 s B 0 m A Gk 3R 45, 2020) .
AR R AB— Ay ¥4 38 BB 43 28 B (K 6) kB,
AR e b LR R A
FORAE A R b 5e 5 M TR A A IR oy B e
Bl BT RV EE 85 [0 R AL o A A
T R 9 I P A R R R e IRAR, i L TS sh T
RE A IZH DX A E R T R AL T 313 )
(& 52) 0] 51, KOV TFHYERD 4 SR Bt b9 P[]
57 ZE 20 5 1 P [R5 2 21 i FBLAS [R] , Tl 1
2R BOIE S M A PR B =, DR A kI 1L
IR P ORI . R 2 AT, B S [
7 2% 20 05 T AR I At Ml XY 1 o 2 B SR A R
W20 R Pb [R5 2 FRAEAH L, 7% ASE K 7 A 3 [l
PR, DRI T AT RS- B B 40 ok T T 35
KA. MPbAL A, 0 A byt P Al &
A AR A P R 2 HA AL (H A T
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Fig. 5 The lead isotope tectonic model diagram of the Taipingzi lead—zinc deposit
( after Zartman and Haines, 1988)
I —Sphalerite (without calcite ore) ; Il —Sphalerite (with calcite ore) ; lll ~Galena(without calcite ore) ; IV —Galena (with calcite ore) ; V —Ash
dolomite (altered peridotite) ; VI—Ash dolomite (original rock)
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Fig. 6 The diagram of Ay—Ap for genetic classification
according to lead isotope compositions of the the Taipingzi
lead—zinc deposit (after Zhu Bingquan, 1998)
1—Mantle—derived lead; 2—Upper crust lead; 3—Mixed lead of upper
crust and mantle subduction (3a—Magmatism; 3b— Sedimentation) ;
4— Chemical sedimentary lead; 5— Submarine hydrothermal lead;
6—Medium— high grade metamorphism lead; 7— Lower crust lead of
highgrade metamorphism; 8— Orogenic belt lead; 9— Upper crust lead
of ancient shale; 10— Retrograde metamorphic lead; I — Sphalerite
(without calcite ore) ; Il —Sphalerite (with lead—zinc ore calcite) ; Il —

Galena (without calcite ore) ; [V—Galena (with lead—zinc ore calcite)

AN, orp 2P L A > T AR LA > TR, P L
A <PRAR A <R A AR AR R T
BCPRI A, AR LA AT B A A2 PR e A TR AT RS
TS R PR e v T D, 3R B 4 L A I R TR
T % BRI kR LA 2 1 Pb.Zn & &5
1%, BIE 2 AR i B0 K 3 SO, BB X ™ 4 Jeg 114) B ik
WA AR

25 LT, K- FEYRER W P s 2 2N
SR, 4B B T R IE TR A A, KA RN
AT BB A vk D 0 e P
513 AR FH 4

TRTRER A ik SR 2R (B 9E T LA A 5
i3 5 B 0 A AR AR K R R B SRR R AL
Pl b R AR P s A AR AR RRAE , DA Bt R
IR AN ENEIE— BT K () FE AR () R {4t
AR iR A i U] 67 28 A IBE 5 2 X 43 AN [F]
BRI BR R ER A 3T B o

B I TP B — A = R EERIE, 5
YR A2 AR IR R A L R TR A HILAR , AS
] Y X CO, [ i 4R R 6 28 HL A A [R] 1 40 1 e 34
AR 4 R T AT AN, RS- E R B SR A EL
B — B A IR 0P Curon TE I 3.8%0 ~ 4.7%,
-4 4.4%0 , ZEALEE /N L 5"Ov- svow T Bl K 12.0%0 ~
16.7%o0, V14 14.9%0 , 7E 6" Cy-pos—0"" Ov-swow 5= 55 I (1]
7) b RS SR A T IRIRER I R T AL T
ARBR IR £ A SR A K Z W Hrh e Ay g a
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Fig. 7 6"Cy-rps—3"*Ov-suow diagram of the Taipingzi lead—zinc deposit(after Liu et al., 2011)

I —Calcite (with lead—zinc ore) ; Il —Calcite (excluding lead—zinc ore and eroded perimeter calcite veins) ; [l —Ash dolomite (altered

peridotite) ; [V—Ash dolomite (original rock)

6°C B T Hb g R A KA i R AR
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2014) , B34 T i X, X 5 7 ff A A e 25 )
JRZE S48 306.5 CCXRERE, BLAL , B4 5 fit A R
00 m IR A AT AIRIR SR A, IR [l
7 (G ARRR R LA )R, BB AR 6O AFH%E A [l
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