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Abstract: The Kanling lead—zinc deposit is one of the typical lead—zinc deposits in south Tianshan orogen, Xinjiang. It is located in
the Kalpin uplift belt on the northwestern margin of the Tarim plate. Geological survey and isotope studies show that the host rocks
of the deposit with epigenetic genesis are Upper Cambrian—Ordovician carbonate rocks, and the orebodies exhibit veined, stratoid

and lenticular forms, mainly controlled by the fault and strata. Galena and sphalerite are the main ore minerals, with weak wall rock
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alteration. The characteristics of the sulfur isotope (in the range of — 1% — 12.2%0) imply that the sources of sulfur was mainly
derived from the deep mantle and sedimentary strata, the Pb isotopic composition of the ore is more homogeneous, and the **Pb/
**Pb ratios range from 17.262 to 17.269, *’Pb/**Pb from 15.571 to 15.675, and **Pb/**Pb from 38.062 to 38.396; the ore—forming
metals were mainly derived from the sedimentary strata as compared with the Pb isotopic characteristics of the ore and the host
rocks. Geological and geochemical characteristics of the deposit indicate that the Kanling lead—zinc deposit is a MVT deposit, which

is hosted in the platform carbonate rocks.
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Fig.1 Tectonic location and regional geological map of Kanling area
Q—Quaternary;(Ni—Q,)I-Neogene conglomerate Formation; Nic—Neogene Cangzongse Formation; P,bi—Lower Permian Biyoulieti Group; Cskn—

The upper Carboniferous Conklin Group; D (Dk,Dy,Df)—Devonian (Keziertager Formation, Yimugantawu Formation, Tattaelltager Formation); Skp—

Silurian Kalpintager Formation; O.s#—The Middle Ordovician Saergan Group;
(€:—0,)g/—The upper Cambrian and lower Ordovician Qiulitag Group; 1—Basic laccolite, bedrock; 2—Mafic dyke; 3—Geological boundary;
4—Angle unconformity/parallel unconformity;5—Measured/inferred fault; 6—Thrust fault;7—Kanling lead—zinc deposit
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Fig.2 Geological map of the Kanling lead—zinc deposit
Q—Quaternary; (N>—Q,)l-Neogene—Quaternary Conglomerate Formation; D¢—Tattaelltager Formation; S+D—Silurian and Devonian;

S, yg—Upper—Medium Silurian; S;k—Lower Silurian Kalpintage Formation (the first section, second section, third section, fourth section);
Osy—Upper Ordovician Yingan Formation (the first and second stage); O,s—Middle Ordovician Saergan (the first and second section);
0,g—Lower Ordovician Qiulitag Formation (the first section, second section, third section, fourth section); €;aw—Upper Cambrian Avartag Group
(the fourth section); 1—Anticline axis; 2—Overturned anticline axis; 3—Measured/inferred fault;4—Tensile normal fault; 5—Pressure thrust fault;
6—Strike slip fault; 7—Geological boundary; 8—Parallel unconformity; 9—Lead—zinc orebody; 10—Cataclastic breccia; 11—Stratigraphic attitude;
12—Overturned stratigraphic attitude; 13—No. 3 geological section; 14—Sampling location
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Fig.3 No. 3 geological section in the Kanling lead—zinc deposit
(N37—Q\)I-Neogene Conglomerate Formation; O;y—Upper Ordovician Yingan Formation; O.s—Middle Ordovician Saergan Formation;

0O.q—Lower Ordovician Qiulitag Formation; €;aw—Upper Cambrian Avartag Group; 1—Conglomerate; 2—Grayish green thin layer calcareous

mudstone interbedded with muddy limestone; 3—Black carbonaceous shale; 4—Taupe thin layer muddy limestone; 5—Grayish thin layer limestone
aschert bands; 6—Gray thin layer globulitic limestone; 7—Grayish and thick limestone; 8—Grayish middle—thick layer dolomitic limestone;

9—Grayish middle—thick layer dolomitic siliceous limestone; 10—Dark gray middle—thick layer dolomite;

11—Cataclastic dolomitic siliceous limestone; 12—Structural fracture zone; 13—Normal fault; 14—Inferred reverse fault;
15—Drill hole and its serial number; 16—Strata attitude; 17—Orebody
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Gn—Galena; Sp—Sphalerite ; Ccp—Chalcopyrite ; Py—Pyrite ; Cal—Calcite;
a—Orebody attitude along fault; b—Stockwork ore; galena was stockwork metasomatized sphalerite ; c—Disseminated ore; d—Brecciated ore, galena is
gelatineous rubbery breccia; e—Metallic mineral assemblage of the ore; f—Galena as vermicular out of the sphalerite
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Table 2 Lead isotopic compositions of the Kanling lead—zinc deposit

$ r,‘;_ ’{'T— IILIII 1'}_ z *;-\ Z(IGPb/ZtHPb 2()7Pb/2(l4Pb zopr/zmpb ,” Aﬂ A})
1 U1524? 1B Jr T 17.746 15.631 38.268 9.61 2295 51.3
2 U15277 1A kAN 17.74 15.623 38.24 9.6 224 50.32
3 U152771B kAN 17.746 15.63 38.267 961 22.88 51.22
4 U1527?21C Jr T 17.317 15.655 38.338 9.75 2724 68.38
5 U152721D R 17.748 15.635 38.281 9.62 23.24 51.8
6 U1527? 1E Jr T 17.748 15.652 38.34 9.66 24.49 54.29
7 U1527? IF JiE 17.748 15.635 38.282 9.62 2324 51.83
8 U152772A Jr T 17.697 15.571 38.062 95 18.8 44.16
9 U152772E T 17.74 15.626 38.241 9.6 22.62 50.5
10 U1527?2F Jr T 17.75 15.634 38279 9.62 23.15 51.63
11 U152773A Jr T 17.262 15.636 38277 9.72 26.17 67.55
12 U1527?3D Jr T 17.736 15.609 38.193 9.57 21.39 48.44
13 U152724A DI 17.725 15.59 38.137 9.53 20.05 46.29
14 U1527?74B Jr T 17.779 15.675 38.396 9.7 26.02 55.99
15 U1527? 1A1 DAE22 0N 17.741 15.628 38.249 961 22.76 50.79
16 U1527? 1B1 DNf=2n 17.722 15.601 38.167 9.56 20.87 4777
17 U1527?1C1 DAE22 0N 17.707 15.581 38.099 9.52 19.48 4537
18 U152721D1 DNf=2n 17.752 15.637 38.284 9.63 23.36 51.85
19 U1527? 1E1 DNf=2n 17.739 15.622 38.236 9.6 2233 50.19
20 U15277 1F1 DAE22 0N 17.718 15.596 38.149 9.55 20.53 47.15

21 U152722A1 DNf=2n 17.72 15.599 38.167 9.55 20.74 4774
22 U152772C1 DAE22 0N 17.735 15.62 38.226 9.59 222 49.95
23 U1527?2E1 DNf=2n 17.737 15618 38221 9.59 22.04 49.64
24 U1527?2F1 DNf=2n 17.704 15.578 38.09 9.51 19.28 45.06
25 K1610222 K+ 17.739 15.587 38.121 9.52 19.76 4524
26 K1610224 WK 18.923 15.638 38.371 9.49 19.85 24.03
27 K1610322 WK 19.45 15.635 38.154 9.45 19.65 18.24
28 K161042 1A b 17.747 15.594 38.167 9.54 20.24 46.61
29 K16104?1C Wi 17.735 15.557 38.009 9.46 17.59 40.76

TE - Pb Al R AU Tk AUt BT S B Z A I 5 p b e 1

W FE PR I h R EE AR . AT A
(Chaussidonetal.,1990; B2 2% 4% | 2009; i & 55 4% ,
2009) 55 KB, GrAb o R S Mol IR F 2 —
B (1) M sl s i , HE6MS {EAE 0 BT, A8 kY
BN, SRA I (2) Huse i, 7E DT AR LA
KAEF R, ey e Rl 2 AT IR K48
A L 38 Y K S AR A R R 1) B AL ) 87'S W IE.
{8, A=Y R AR AL 84S A TafE s (B)IRAHR, A
KA g F IR R R Y TR e i, B
HZFARIGLIR R A FRAE . R, 3 0 A ik
Wy 8'S W B8 AT R HL R B BT W) R R L
TARIRGE K HLHI A , 2 T T R R A

WIS ETERT R A B AL 19 8°*S (B0 A1 3 Bl 32
S&, H 2805 o IEE , BAAH X E 5 5 AR
fiEo IS A, B Ak 4 Y &S W i 4 h 7E

—1%0~3%o , L ZBIORE 5 84S I HE A, It B E A3
RRF B BA AR EURRE, R G S 2
R UE T VRS o 1 T IRBHIE AR WA 3 8
g A X3 RN g FALAR K B2 I Ep Wi 2 B A
KHTE Sl &, B R N kI W72 B Hooy B i A
FEONTE X, i LA A A Y S 7T BE I it A
2 RRMEHGE SO MU W 22 1 T & 1 45
Jeo BEAM, R LT RIS EYEED R 1 ZRA Fil e
SUSHEI K, SR TE 16.3~28.6, F-H{E K 21.56, 1~
B PR BT B v FE T G Bl LIS A% 4 LA B 3R 240 A
(K45, 2001 BAERESE,2014), X Ee ] A4 R
W AL AE RO BR IR, I L HEI A A S YRR Nl g
WURBRIINA . £ B Rl RIS BYRED PR 41 B Ak
P 11R) S (B 73 A7 5 PRI A 56, S W5 =2 8 Pl % 3 . i {6
25, IRl /D5 128 A 6).
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Fig.5 Histogram of sulfur isotopic compositions in the
Kanling lead—zinc deposit

W41 Po [Al 7 28 41 BE S HE B 2 A0 PR ™
Ji K P55 L (Zartmanetal ., 1981 ; 2= JT 2% 45 2002 ; 7%
KT 4F,2006) , SETT AR R B R B2 AEK R . X
Xif Pb [ 28 RIS LN B2, e RIS A5 L
JHZ R o IGHEYERDT IR P [RI 7 2 HAE AR fb 3
BN ULIAT R S 4 B P SR R B — B TR Aok
VR, A AE UTTE LA i B 3k 3 — R A (B S 4,
2006), W RIS ELAEED TR 29 1H0 43 B AL Py AL AR
i 14 P [l 07 28 4l 4% AR s A =X b (1 7) L T
i N, R U1527—1C FTU1527-3A IANFES AN, 1

WA G AR S PSR ELA B ) — B, B
51 P [ R BAEAE KRR M C R XLk
AR AL R #nT LR B A A Pb EL AT TR A R
(CanalsAetal.,1997; ¥ /b 25, 2006; &) 3% 20 &5 |
2012; 11 5 45, 2014) o ik Ab , [ A R 5 b BR
K16102—4 F1K16103-2 ) “Pb/Pb {HE K, HH AT
RE IR B 5K, SR O A G 1 T DR AT R R
TR B MR R A AR S R R ALK
T —  BARTE A L5 T oA BT A Ly
5 HisEE b 2w (F 7) , BRI ALY 5
Rl A4 TR AR — Bk, B B AR RAFIY
LR R Z B A R4, A 2 iR
BT Z R PR,

— BNy B )7 2% YR DX AR (B (R A B3
b TR 28 g b AR T A5 B, S R 18 R D (0 s
1,2011) 7 wfE (KT 9.58) B4 8 4 it el ok
TRT FHbFE (RTF2%,2002) , &2 a1, 5 £ 4 [
D B w BT 9.50~9.75 , - 9{1 4 9.60, HK
B w B T 9.58, WoR A A YR A b Fe ) i
RHE (A AE T DBORE i /N T 9.58 , I L™ 41 Pb
FERPET TS, F EA IR PhIR A

IR SR A e B R Rl Ty RS [R]IHAC Y Pb [R]
1 21 AR R L, 2 "Pb/APb 1 2“Pb/ "Pb 14 LB AE
FREAEAR AT R W™ Py 5t Pb (9 5 DCREAE , 9 DA st
I T A FEALR 1 A B— A IR 0 R 53

00 D Y Y s # N §" 41
: &
R ' R
[ | TN
e
EJCE
I Ak
[ | XRE
Hh 5 DL S 0 ;
CBRATRI A 2 _
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Fig.6 Sulfur isotopic compositions of the Kanling lead—zinc deposit(after Hoefs, 1980)
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Fig.7 Pb isotopic tectonic model for the Kanlingl ead—zinc deposit(after Zartman et al., 1981)
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B AR B T 2R (SR 24, 20005 22 Bl [ 45
2016) , fifb— B.25 B B, AR R 6 2 LR SEA R
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FAHEAERIRE Bl AR Sl . 25 Lk,
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HA R Pb Zn T s B AU HLZ
5.2 ¥ RKE

FIEAT SR IE BRI B FF 52 2245 B FE ™ R 3
AR Hi T REAE b TGS B0 S A 1) e o AR s 0 I R
TR Z WY, IR R o i R R SR AR B
WARZ W W2 10 434, IR ZE DI LA )2 B
Jei A R, N2 X R 15 km AN T &40
ELJEH BB L3 L R L I T IR 32
VT SR A i 4 ) P S, B2 2 A 5 AN R I A R
BV 5 8 SR B 56, e AL IR

70

60 -
50 +
40 +

30

Ay

20

-30 -20 -10 0 10 20 30 40 50

K18 RIBHYEE IRET IR ZR A B— Ayl 43 25 g (R AW
IR, 1998)
1—Hi AT 5 2— 1 HbFeAty s 3— L e 5 MM TR & (A vty 45
Ba—# A 3b—VTBUWER) s 4— b2 DUBURAT ; S—I IR HUK PR
JHEY s 6—r IRAE BV E A s 7— IR B BT R HbSe s s 8 LAty
99—t & A EHISERYT; 10—IBAR AT
Fig.8 Plot of A B— /A 7y of Pb isotope of ores from the Kanling
lead—zinc deposit (after Zhu et al., 1998)
1—Lead of mantle source; 2—Lead of the upper crust; 3—Lead of the
mixed upper crust—mantle subduction (3a—Magmatism;
3b—Sedimentation); 4—Lead of chemical deposition; 5—Lead of
hydrothermal sedimentation; 6—Lead of medium—deep metamorphism;
7—Lead of deep metamorphic crust; 8—Lead of orogenic belt;
9—Lead of oldest crust shale; 10—Lea of degeneration
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R3 RISHET RS ZTHEALASE (MVT) BATABUR R (SEDEX)$RFT REAH RAFHEX bt
Table 3 Basic characteristics of the Kanling lead—zinc deposit in comparison with MVT and SEDEX deposit
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VAVRAE e s, ww
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ST AHBR IR £
KL R, TEORWE T 5T

S [Alfr 25 1E
Pb [ 47 ZRFAE

T 1Ly P AR i o F
U R G
ZIPS HARTER

Jei A
BUZAR. BBDR. R Bk
R A N B, O A
NEE . T
W, T
SR R, TR
IR ARk D
fEfks RS k. = BHE
EZRIE T UiR 2 T
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¥
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JE R
HRAR S SBBEIR FRKCIR
ERONRIR IR, RO
JTRENTS NERS
VORI, DR
Yoy Bk MERIR. BEAR
R, L.
AR R
EEORIE TG, DR D=
KELHE, FERETIRMZ

4 : MVT A SEDEX BIHFEEW PRI A i R4 2% Sk (Leach et al., 1993,2005, 4 % 55,1999 .

(M PR R4, 1999) o A AR KA TR
o I EITC S KIS S, KRR IE R A N EE R
W IRIE W5 A R0 B0 G, 4 R RS B ™ R
AR UURR — G T 2 s Y RE IR (B2 5P 45, 1985) .
RS HYEERT R A K L3 Ll s A7 T TR
HIRMOE R Z — o IR I X 5 A e
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W E, D A BT, B AR AR
AR HOR BRI FTR YLK, FA S AR AR T .
Leach S5ARIENAH" Bl 75 A TR A& A i
A 5 A AN (] L B e 1 3t AR 1) 22 5% 8™ T IL
BUA TR R 53 %% V5 7Y LI 5 B (MVT) AU A
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