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Abstract

The Aqishan Pb-Zn deposit was newly discovered in the East Tianshan metallogenic belt. The Pb-Zn orebodies
are controlled by strata and hosted in the fourth member of Lower Carboniferous Yamansu Formation, with the major
type being veinlet-disseminated and disseminated mineralization. The &S values of sulfide minerals in the deposit
range from —1.6%o to —7.3%o and exhibit a tower distribution. Estimated &Sy values of the ore-forming hydrother-
mal system are around —4.15%o, suggesting characteristics of sulfur from magmatic source. The **Pb/**Pb, *’Pb/**Pb
and **Pb/**Pb ratios of 14 samples from orebody and wall rocks vary in ranges of 18.112~18.427, 15.553~15.646 and
37.980~38.441. Based on tectonic pattern and related parameters of lead isotope, the authors hold that the lead of the
ore was mainly derived from mixture of crust materials. An analysis of geological features and source of ore-forming
materials shows that he Aqishan Pb-Zn deposit may belong to the volcanic hydrothermal ore deposit.

Key words: geochemistry, sulfur and lead isotope, source of ore forming material, ore genesis, Aqishan Pb-

Zn deposit, Xinjiang, East Tianshan Mountains

* o ARTCAS B G XS R LS e HOR I H (45 : 12120113088900) % )

BE—VEE TN BRI, Y3, 1991 4FA  B-HWF e A, BB TR, 2 R0 IR 50 PRIBERTL 25T 9T . Email : 466345827@qq.com
*OEIER BOKoR, 51965 AR LR U, EENFHTIRHLER AL 2 A A BCE AT 5Y . Email : yangyongq@cugb.edu.cn
R H M 2018-01-02; BBl H W 2018-04-26, TRATF: 4ifi



H38% A 14

XA B 3 AR K L1 BT g LR B AT PR B 1) SR U S A R A A

159

IR R LB e v Y R 2 — (fILAR
TLAE 2015 Bt 25, 2009) 5 32 DX 38k K b i) 32 £37 T
P 2, S VE AR A R S 1 R R B ) 2R
HHLIX . FER IR A R R 28 Iy TR AR SR
fE FPEA, HA 200 8 5 (R e 356, 2002)
TR T Z Ay U1 B 40 (PR SC5F,2007) , BE2 4R
W (PR BESF,2002) AR KO LA RV AT IR (25
PO, 20145 7RI, 2008) 55 (] 1) s ZAE R 285 Hb it T
YEH WARRSS 1, HRNZ XN C & A 20 Z R
FE L R LY 100 240, Hrh KR R 30 4b

VU B, R 3 b 57 B 2 L -JHE 3 73 8 9 7Y B
e g Ly - 6 73 5 9 e — 30 NE [ )ty A2 AR 9
AT, 12 85 SIS J0 LUHE S 55 W 228 S St i LBl HG o
HE-T IR T W RO I, BN R T — B AR R —
CEFR K- DU R R ELAE, 2009; B
B,2013), Hoa AW A, o LU b A 20y
At )2 WA 5 2 I sh e DA 5 (] 3 4

& 2010) B?%m%"%ﬂfﬁ”zi‘ﬁﬁaﬂﬂﬁﬂﬁ&n?
2013 4F 38 1 X HZ X k47 1:50 000 b AR o A iE s

BRI R o BSO8R BT e X U0

(BRfE T 45

£,2009) . (B HEB S, 1999; 2 ZAR4E, 20105 95 F HL 55

BT ER AR R WL BT AT LB BE R PRV, F 2R K Ll B 7y 2009; F 15,2013 ; £5E4%,2016) AE 5 A a5 (4
90°00' 91200 92°00' 93°00’

N

0 25km T

I @ #HEL . # i
i

42° 42°
40" [~ a0

o RN ———— A — - WP > W Lo Le oo ey L 400
00’ 00"
\¢ S Sy "VQ"“ v.-
. %%;’“ \’0’0’0 0: 7
\‘A\AVA\/ ‘.‘ ’
(@] [ 0”‘ ‘0’*’
i T[T N.u*««/ el
200 [~ 9 | A |12 |____| 14 |/|15 ‘Q—’v.qs 20

1—oB BT UMb s 2—— B 20 i AH 1L TR

90°00 91°00’ 93°00"

92°00"

ARR I TEAS SR T8 PR 234 18] (35 T 055, 2006 1240 )

HER B ARAKIN-FUBUE R 4— B 20—V K L-PUBUE 3R 5 5—RT ISR L Bh
SR s 8—HA IR s O—HLT IR 5 10— 8RB IR ; LI—8VEEA IR 5 12— 2 BT IR 5 1 3— B33 LAY IR L 2 5
14—85 G147 5 15— Wi 2 - O—HEh /R8s @i J W7 24 5 O— T HL s PR -V S5 BT 3¢

Map of the tectonic framework and deposit distribution of East Tianshan Mountains (modified after Wang et al., 2006)
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Fig. 1

1—Mesozoic and Cenozoic sedimentary rocks; 2—Permian volcanic rocks and sedimentary rocks; 3—Carboniferous volcanic rocks and sedimentary

rocks; 4—Ordovician and Devonian volcanic rocks and sedimentary rocks; S—Precambrian metamorphic rocks; 6—Granitoids; 7—Gold deposit;

8—Copper deposit; 9—Silver deposit; 10—Iron deposit; 1 1—Lead-zinc deposit; 12—Polymetallic deposit; 13—Location of Aqishan
Zn-Pb deposit; 14—Shear zone; 15—Fault: (D—Kangguer fault belt; @—Yamansu fault belt; @—Achikkuduk-Shaquanzi fault belt
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Fig.2 Simplified geological map of Aqishan Pb-Zn deposit(modified after Tian et al., 2014)

1—Quaternary pluvial substance; 2—Quaternary Aeolian; 3—Tuff; 4—Andesite; 5—Basalt; 6—Limestone; 7—Andesitic tuff;

8—Sandstone interbedded with limestone; 9—Pyrite granite porphyry; 10—Skarn; 11—Dacitic tuff; 12—Diabase dyke;

13—Fault; 14—Unconformable contact; 15—Location of Drill hole and Trench; 16—Orebody; 17—Mining area
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Fig. 3 Geological section along No.48 exploration line in the Aqishan Zn-Pb deposit

1—Tuff; 2—Limestone interbedded with sandstone; 3—Limestone; 4—Breccia tuff; 5—Crystal tuff; 6—Basalt; 7—Dacitic fused tuff;

8—Fine-grained sandstone; 9—Dacite; 11— Pyritized granite-porphyry; 12—Skarn; 13—Orebody;

14—Location of drill hole and its number
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Fig. 4  Macroscopic characteristics of Xiaodongshan volcanic apparatus

a. Pyritized granite porphyry; b. Dacitic fused tuff; c. Basalt; d. Basalt andesite; e. Pyrited granite porphyry
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Fig. 5 Thin section of ores and wall rocks from Aqishan Pb-Zn deposit

a. Microphotographs of garnet of garnet skarn(3101-1, transmissive light); b. Sphalerite from the fracture of garnet skarn(4701-1, transmissive light);

c. Pyrite and chalcopyrite in the middle of garnet(4803-2, reflected light); d. Sphalerite and galena developing exsolution texture
(4801-2, reflected light); e, f. Pyrite and sphalerite in the middle of garnet (4803-2,4701-2, reflected light);
g. Disseminated Pb-Zn orebody; h, i. Veined Pb-Zn orebody; j. Massive Pb-Zn orebody

Gr—Garnet; Sph—Sphalerite; Gn—Galena; Cu—Chalcopyrite; Py—Pyrite
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Table 1 Sulfur isotopic composition of ore sulfides from the Aqishan Pb-Zn deposit
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1 ZK4803 225 m 4803-1(1) AL B BEA R B ik HER -5.0

2 7ZK4803 429'm 4803-2(1) YRR A RN -1.6

3 ZK4803 429 m 4803-2(cu) RYCREVEE HHR -1.7

4 ZK4803 165 m 4803-3(1) YRR A HRA -3.9

5 ZK4803 435 m 4803-5 B CRE B A HER 4.6

6 7K4803 337 m 4803-6 A6 B BEA N B ik WY 23 .
7 ZK4803 528 m 4803-8 RYLREYEE HER —-6.2 A
8 7ZK4803 351 m 4803-10 YUKAR B A1 B -2.0

9 ZK4801 212 m 4801-1 RYCREYEE HRA -3.3

10 ZK4701 312 m 4701-3 YRR B A1 HRA -43

11 ZK2401 195 m twzn02-1 R e A HER -7.3
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15 7K4803-29-2 HHR -4.9

16 ZK4803-32 A -3.5

17 7ZK4803-40-1 HHR -5.4 R, 2017
18 ZK4803-40-2 B —-6.4

19 7ZK48303-43 HHR -5.7

20 X140921-12-8 TS -3.8
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Table 2 Pb isotope composition and parameters of ore sulfide and wall rocks from the Aqishan Pb-Zn deposit

FEah FE AR 06pp/204ph  07ph24PL  208PH2MPhL  (/Ma u o) Th/U  Aa AB Ay
4803-1(2) HRRA 18.257 15.568 38.007 239 942 3528 3.62 70.14 1628 24.56
4803-3(2) B 18.162 15.607 38.174 355 951 3686 375 73.81 19.40 34.18

4803-5 PR 18.127 15.574 38.046 341 944 3620 371 7058 17.17 30.07

4803-8 HRRA 18.116 15.553 37.980 323 940 3579 368 6853 1571 27.52

480-10 WA 18.128 15.562 38.018 325 942 3597 370 6942 1631 28.64

4701-3 pig R 18.158 15.610 38.168 361 951 3688 375 7410 19.63 3430

4801-1 WA 18.182 15.646 38.282 387  9.58 3757 380 77.61 2212 3853

TWZNO2(1) NEE” 18.113 15.584 38.082 362.6 9.47 3653 373 7154 17.94 32.03
TW-PYO01 AR BEA 18.112 15.576 38.165 3316 9.45 3681 377 6898 1725 329
TW-Pb05 eSS 18.145 15.569 38.050 331.6  9.43 36.08 3.7 7092 168 29.79
TW-Pb06 N 18.265 15.560 38.119 2375 94 3563 3.67 7049 1575 27.52
TW-PY02  AWTAW RS 18.427 15.599 38.280 105.1 9.46 3578 3.66 7339 17.92 28.19
TW-Pb03 AT Ay R4 18.422 15.619 38.441 1535 95 3664 3.73 7533 1935 33.76
TW-PY03 TR 18.238 15.642 38.245 3424 957 37.06 375 6639 2095 29.51

< W A7 Ry A2 Tl b Hi A 5 B 43 BT R s, IR 25 Y5 [l <205 p=238U2%Ph ; 0="2Tu/""Pb; i, 0 S50t GeoKit FX14F (i
% ,2004) T LTS, Hrh a=20Pb/2%Ph | B=27Pb/2%Pb , y=205Pb/2%Pb ; Aa=( a/am(H)~1) %1000, AB=( BBm(£)~1)x 1000, Ay=y/ym(f)~1)x
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Fig. 6 Sulfur isotopic histogram of the Aqishan Pb-Zn deposit
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