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Abstract: The Youneng Pb-Zn deposit is located in Congjiang County, southeastern Guizhou Province, and is adjacent to
the Dihu-Jiuxing Cu polymetallic deposit and the Nage Cu-Pb polymetallic deposit. It is a Pb-dominant polymetallic
deposit. In this paper, REE and Pb isotope geochemical study of Pb-Zn ores in this deposit has been undertaken. The
results show that Pb-Zn ores have relatively high SREE contents, ranging from 30.4 to 240x10°®, with significant negative
Eu anomalies (6Eu = 0.52-0.81) and insignificant Ce anomalies (6Ce = 0.95-1.04, with exception of 0.55 for one sample).
This indicates that the REE in the ore-forming fluids could be inherited from the source rocks through the water/rock
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interaction under the reduced environment. The REE distribution patterns of ores of the Youneng Pb-Zn deposit are quite
similar to those of wall rocks (lower metamorphic rocks), but obviously different from those of the basic-ultrabasic and
intermediate-acidic magmatic rocks developed in the study area. Generally, the REE characteristics and parameters of ores
indicate that the wall rocks could have involved in the mineralization of the Youneng deposit, as the REE of ore-forming
fluids could be inherited from the source wall rocks via the water/rock interaction under reduced environment. In addition,
the 2°8Pb/2%Pb, 2°"Pb/?™Pb, and 2°°Pb/?®Pb ratios of the ores range from 38.074 to 38.823, from 15.631 to 15.895, and
from 17.875 to 18.224, respectively. The %Pb/?*Pb, 27Ph/**Ph and 2°°Pb/?**Pb ratios of wall rocks range from 38.003 to
38.457, from 15.548 to 15.650, and from 17.774 to 18.181, respectively. It can be seen that the Pb isotopic ratios of ores
and wall rocks are quite similar. This further indicates that the wall rocks could have provided materials for mineralization.
In summary, it is believed that the Youneng Pb-Zn deposit is a structurally controlled hydrothermal deposit and its Pb, Zn
metal elements could be mainly sourced from the ore-bearing wall rocks.

Keywords: REE; Pb isotopes; Ore genesis; the Youneng Pb-Zn deposit; Congjiang County in SE Guizhou
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Fig. 1. Regional geological map for the Zaibian area in Conjiang County (after Wang et al. (%)),
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Fig. 2. Geological sketch map for the Youneng Pb-Zn deposit (after Liu et al. 14),
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Fig. 3. Typical features of minerals, textures and structures of ores from the Youneng Pb-Zn deposit.
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Table 1. Analytical results of REE contents of sulfide ores from the Youneng Pb-Zn deposit

Fe YN-09-01 YN-09-02 YN-09-03 YN-09-09 YN-09-10 YN-09-11 YN-09-12
o R LR LR GRS LR GRS R A
La 3.61 9.00 54.50 13.90 7.61 12.80 5.10
Ce 8.22 19.30 58.30 27.40 17.70 27.00 10.90
Pr 1.09 2.31 11.20 3.29 2.15 2.91 1.34
Nd 4.93 9.07 44.60 13.60 8.85 12.90 5.29
Sm 1.40 1.87 10.20 2.68 2.42 2.24 1.37
Eu 0.28 0.40 2.10 0.69 0.59 0.42 0.36
Gd 1.97 2.09 14.70 2.53 2.18 2.21 1.90
Th 0.46 0.47 3.06 0.42 0.45 0.47 0.48
Dy 3.28 3.12 20.10 2.15 2.59 3.38 3.37
Ho 0.68 0.63 3.76 0.39 0.43 0.76 0.67
Er 2.07 2.15 10.00 1.09 1.22 2.77 2.26
Tm 0.28 0.36 1.14 0.17 0.18 0.53 0.41
Yb 1.84 2.62 5.11 0.87 1.05 3.89 2.77
Lu 0.27 0.43 0.61 0.13 0.13 0.62 0.42

YREE 30.4 53.8 240 69.3 47.6 72.9 36.7

YLREE 19.5 42.0 181 61.6 39.3 58.3 24.4
>HREE 10.8 11.9 58.5 7.7 8.2 14.6 12.3
>LREE/ZHREE 1.80 3.53 3.09 7.95 4.78 3.98 1.98
(La/Yb)n 1.32 2.32 7.19 10.83 4.89 2.22 1.24
(La/Sm)y 1.62 3.03 3.36 3.26 1.98 3.59 2.34
(Gd/Yb)n 0.86 0.64 2.32 2.36 1.68 0.46 0.55
(La/Pr)n 1.30 1.53 1.92 1.66 1.39 1.73 1.50

SEu 0.52 0.62 0.52 0.81 0.78 0.58 0.69

3Ce 0.97 0.99 0.55 0.95 1.03 1.04 0.98

42 Pb REIfE

B A0 P RN M4 s 2 Fios, 4 G5 5401 °Pb/”*Pb LK {E N 38.074~38.823,
2pp/22ph LAty 15.631~15.895 A1 *°Pb/**Pb LAty 17.875~18.224, u 4 9.55~10.08. [ (K
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208ppy2%%ply LAy 38.003~38.457, X'Pb/PPb LLfEJy 15.548~15.650 F1 °Pb/APb ELfE Ky 17.774~
18.181, ufHN 9.43~9.63.
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Table 2. Pb isotopic ratios of Pb-Zn ores and wall rocks from the Youneng Pb-Zn deposit

ﬁérlﬁl'l ZOBPb/204Pb 207Pb/204pb ZOGPb/ZOAPb u
YN-09-01 YR 38.717 15.895 18.224 10.08
YN-09-02 YR 38.369 15.731 17.945 9.79
YN-09-09 R 38.240 15.662 18.032 9.63
YN-09-10 R 38.823 15.631 18.165 9.55
YN-09-11 YR 38.091 15.654 17.897 9.64
YN-09-12 YR 38.074 15.642 17.875 9.62
ZK701-4 THeE 38.215 15.634 18.012 9.58
ZK701-13 THeE 38.457 15.636 18.181 9.56
ZK703-2 THeE 38.242 15.612 17.943 9.54
ZK703-7 THeE 38.321 15.548 17.873 9.43
YN-09-05 THeE 38.003 15.595 17.774 9.54
YN-09-07 [ &= 38.129 15.642 17.798 9.63
YN-09-08 RS 38.213 15.65 17.946 9.62
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Fig. 4. Chondrite-normalized REE patterns for ores from the Youneng Pb-Zn deposit (after Boynton 4).
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Fig. 5. Chondrite-normalized REE patterns for metamorphic rocks, granite, granite porphyry and diabase (cited from

Wang and Zhou *!; after Boynton 24).
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