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Fig. 1 The geological sketch map of the northwest of Guizhou province (After Jin Zhonhguo, 2008).
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Fig. 2 The geological map of the Tiangiao Pb—Zn ore
deposit, Hezhang, northwestern Guizhou ( After Jin
Zhongguo, 2008).
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Table 1 Sulfur isotope compositions of the Tiangiao

Pb—Zn ore deposits, Hezhang, northwestern Guizhou

RS g | ME | 8Sy_cor (%) |20 error | FH
TQ-19 Py 14, 44 0. 05
TQ-18 Py 13.69 0.04
TQ-60 Py 13.18 0.03
TQ-24 Py 12, 87 0.04
TQ23 Py 12. 81 0.02
TQ-13 1L.C Sp 11. 66 0. 06
TQ-18 MC Sp 13.05 0.02
TQ-60 MC Sp 12, 42 0.03
TQ-10 BC Sp 13.69 0.12
TQ-3 BC Sp 14. 00 0.05
TQ-16 MC Sp 13. 65 0.04

TQ-24 BC Sp | &% 12.32 0.03 | &3
TQS4 | MC Sp 12.19 0.02
TQ-25 LC Sp 12.09 0.11
TQ24 | MC Sp 11. 93 0.02
TQ-24 LC Sp 10. 87 0.03
TQ-3 Gl 9. 83 0.02
TQ-13 Gl 9. 26 0.03
TQ-24 Gl 8. 86 0.05
TQ-65 Gl 8. 66 0.04
TQ-25 Gl 8.51 0.04
TQ-54 Gl 8.4 0.03
TQ-52 Gl 8.35 0.03
HTQ-T1S1 Sp 11.54 0. 06
HTQ-T1S2 Gl 11,05 0. 07
HTQ-T2S1 Gl 12,55 0.05
HTQ-T2S2 Sp 14, 23 0.04
HTQ-T3S1 Sp 12. 38 0.04
HTQ-T3S2 Gl 25 10.74 0.03

HTQ-T5S Gl 7N 10. 95 0.05 o

HTQ-T6S1 Sp 11. 58 0.03
HTQ-T6S2 Gl 11.42 0.02
BHTQ-T4S1 Sp 11,51 0.02
HTQ-T4S2 Gl 11. 88 0. 06
HTQT?S | Py 13,44 0. 04

E: Py—8%0; LC Sp—RABWNFI; MC Sp—H N
¥ BC Sp— AN Gl—H&EF ;O #WBM X, 2007,
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Fig. 3. The sulfur isotope histogram of the Tiangiao

Pb—2Zn ore deposit, Hezhang,

northwestern Guizhou
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Fig. 4 The Canon Pb isotope histogram of the Tiangiao Pb—
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Zn ore deposits, Hezhang, northwestern Guizhou ( After
Huang Zhilong et al. , 2008)
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Fig. 5 The lead isotope histogram of the Tiangiao Pb—Zn ore deposits, Hezhang,

northwestern Guizhou (After Huang Zhilong et al. , 2008).
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Table 2 Lead isotope compositions of some minerals and different aged strata in the Tiangiao

Pb—Zn ore deposit, Hezhang, northwestern Guizhou

% n(28Ph) | Std err|, (207 pp)| Std err|, (205 py | Std err ﬁ n(208Ph)| Std err |, (207 Ph) | Std err |, (206 pp) | Std err
Ec; O3 2(%PbY| (20) |n(P4PH)| (26) [n(FPBY} (24) f.%? e n(?*Pb)| (26) |n(**Pb)| (20) |n(*™Pb)| (2¢)
TQ-19| Py |38.98310.004 |15.731}0.002|18.526 | 0.002 || TQ-25|LC Sp| 38.888 | 0.013 | 15.713 | 0.005 | 18.49 | 0.007
TQ-60| Py |38.90110.002 | 15.713 1} 0.001 | 18.506 | 0.001 || TQ-54 | MC Sp| 38.888 | 0.002 | 15.714 | 0.001 | 18.504 | 0. 001
TQ-24| Ga | 38.962{0.003 15,735 0.00118.521}0.001||TQ-24|LC Sp{ 38.93 | 0.002 | 15.724 | 0.001 | 18.517 | 0. 001
TQ-25{ Ga | 39,057 |0.003 | 15.763 | 0.001 | 18.544 | 0.001 || TQ-24 | MC Sp| 38.929 | 0.002 | 15.725 | 0.001 | 18.527 | 0. 001
TQ52| Ga 39.04 | 0.003 | 15.76 {0.001 | 18.537 | 0.001 | TQ-24}{ BC Sp | 38.875 | 0.005 | 15.708 | 0.002 | 18.481 | 0. 003
TQ-54| Ga | 38.942 | 0.002 | 15.726 | 0.001 | 18.521 | 0.001
ke n(2%¢Pb) /n(?°*Pb) n(®"Pb) /n(?**Pb) n(2%Pb) /n(?**Pb)
Gty g
B ot % | HHE f wE | #f i x| HE
WE—-FO04 | 2 [18.189~18,759] 0.570 | 18.474 | 15.609~16.522 0.913 16,066 | 38.493~38.542 {0.049| 38.518
#iEH 6 |18.120~18.673! 0,553 | 18.388 | 15.500~16.091 0.591 15.758 | 38.360~39.685 |1.325] 38.844
g vy 3 |18.245~18.842} 0.597 | 18.542 | 15.681~16.457 0.776 16.012 | 38.715~39.562 |0.847] 38.998
ITEH 10 |18.198~18.517} 0.319 | 18.360 | 15.699~15.987 0. 288 15,818 | 38.547~~39.271 {0.724] 38.909
B M 27 |17.781~20.993} 3.212 | 18.789 | 15.582~15,985 0.403 15.686 ; 37.178~40.483 {3.305] 38.427
ik 6 |18.094~18,615| 0.521 | 18.287 | 15.630~15.827 0.197 15,708 | 38.274~~38.932 }0.658] 38.585
=g v=s 8 118.175~18,.855] 0.680 | 18.568 15.528~15. 662 0.134 15. 587 38.380~39,.928 }1.548] 39.038

W Py—® %7 ; LC Sp— AR ; MC Sp— iz NEg ; BC Sp—REANHY; Gl iy . MmER5ARE S, 2004,
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Fig. 6 The chondrite-normalized REE patterns of the Tianqiao Pb—Zn ore deposit, Hezhang, northwestern Guizhou
(after Boynton, 1984)
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(a)— chondrite-normalized REE patterns of different minerals; (b)— chondrite-normalized REE patterns of different colors sphalerite;

(¢)— chondrite-normalized REE patterns of the same samples; (d)— chondrite-normalized REE patterns of mineral, ore, altered rock,

dolostone and pyrite from stratum C;d (after Mao, 2001)
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Sources of the Ore Metals of the Tianqiao Pb—Zn Deposit in Northwestern
Guizhou Province: Constraints form S, Pb Isotope and REE Geochemistry

ZHOU Jiaxi""?, HUANG Zhilong” , ZHOU Guofu" , JIN Zhongguo® , LI Xiaobiao™ ?,
DING Wei 2, GU Jing""?
1) State key Laboratory of Ore Deposits Geochemistry , Institute of Geochemistry ,
Chinese Academy of Science, Guiyang, 550002;
2) Graduate University of the Chinese Academy of Science, Beijing, 100049;
3) Academy of Geological Exploration, Guizhou Bureau of Non ferrous Geological Exploration, Guiyang, 550005

Abstract: The Tiangiao Pb—Zn ore deposit, Hezhang County, is located in the southwest of the

Yangtze craton, the center of the Northwestern Guizhou Pb—Zn metallogenic province, and is a
representative of the Pb—Zn ore deposits in this area, where more than 96 ore (deposits) spots have been
found. There are three mainly ore bodies in this deposit, whose Pb+Zn reserves are more than 0. 2 Mt.
This paper analyzes the sulfur and lead isotopic compositions and REE contents of these ore-bodies. The
data show that the ore minerals in these ore-bodies are enriched in heavy sulfur, with 8 Sy_cpr values
concentrated between 8. 4 %, and 14. 4%, and they have the feature of 0*S, >8*S,, >0*S,,, which
indicate the sulfur isotope in ore-forming fluids has attained equilibrium. The 8% Sy_cpr values of the
deposits are similar to that of the sulfates from carbonate strata of different ages in the ore-field (15%.),
which suggests that the sulfur in the ore-forming fluids should be derived from the thermo-chemical sulfate
reduction of sulfates from the sedimentary strata. The n (**Pb)/n (**Pb), n (**Pb)/n (**Pb) and
n (®®Pb)/n (®Pb) values of the minerals are range from 18. 481 to 18. 544 (average 18. 516), from 15. 708
to 15. 763(average 15. 728) and from 38. 875 to 39. 057 (average 38. 945), respectively, which mean the Pb
isotope ratios are normal and similar to that of the host carbonate rocks of different ages strata, indicating
that these rocks may provided metals together to the ore-forming metals. All samples have the low
contents of SREE (<3 X 107%), and negative Eu anomaly (0. 13 ~0. 88). On the chondrite-normalized
REE patterns, the characteristic of sulfides are accord with the patterns of ores, altered dolostone rock,
strata and the pyrite form C,d (the Datang Fm. ), which indicate that the ore-forming fluids maybe come
from polycomponenet system, the different chronostratigraphic units maybe make an important
contribution together, this accord with the S and Pb isotopes’ result, that is the ore-forming fluids and ore-

forming metals are poly-sources.

Key words: sulfur and lead isotope; REE; the source of ore-forming fluids and ore-forming metals;

the Tiangiao Pb—Zn ore deposit; Northwestern Guizhou Pb—Zn metallogrenic province



