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Abstract: The discovery of the Maozhachang (Maomaochang-Zhazichang) Pb-Zn deposit is a successful case of deep ore
prospecting in NW Guizhou in recent years. The Maozhachang deposit, which is adjacent to the Fulaichang, Tiangiao and
Banbangiao deposits, in Hezhang County, Guizhou Province, is located in the central-eastern part of the
Sichuan-Yunnan-Guizhou Pb-Zn metallogenic province in the southwestern Yangtze block. Surface placers and oxidized
ores were mined in this deposit in the past years. The newly discovered sulfide ore bodies occurred in Carboniferous
carbonate rocks in stratiform, lenticular or veining with obvious strata-bound features. In this work, based on the
systematic mineralogical observation, the in situ Pb isotopic geochemistry of galena by using femtosecond laser ablation
multi receiver plasma mass spectrometer (fs LA-MC-ICP-MS) has been studied. The results show that in-situ Pb isotopic
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compositions of galena are varied within a narrow range, with 2°°Pb/2%Pb ratios varying from 18.755 to 17.775,
207pp2%py ratios varying 15.780 to 15.799, and 2°®Ph/?**Pb ratios varying from 39.413 to 39.477, respectively, indicating a
single source of ore metal or a highly homogenized mixture of ore-forming fluids. By comparing with the Pb isotopic
ratios of possible source rocks of the Pb-Zn mineralization, we found that the Pb metal in the Maozhachang Deposit could
be mainly sourced from both the basement metamorphic rocks and the cover sedimentary rocks, with the contribution of
sedimentary rocks higher than that of the basement rocks. In addition, the comparison among Pb isotopic ratios of sulfides
of the Maozhachang and Fulaichang, Tiangiao and Banbangiao deposits shows that the Pb isotopic ratios are subsequent
gradually decreased from the Maozhachang to Banbangiao, suggesting that with the evolution or transport of ore-forming
fluids, the contribution proportion of high Pb isotopic ratios’ sediments to the fluids was gradually decreased. Since the
basement rocks are rich in ore-forming metals, the degree of their contribution could be positively related to the size of the
deposit. Therefore, it is believed that there is still great prospects for prospecting Pb-Zn resources in depth of the
Maozhachang deposit and in Maozhachang-Banbangiao area.

Keywords: fs LA-MC-ICPMS in-situ Pb isotopes; source of ore-forming elements; evolution of hydrothermal fluids; the
Maozhachang Pb-Zn deposit; the NW Guizhou Pb-Zn metallogenic district
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Fig. 1. Geological sketch map (a) and typical profile (b) for the Maozhachang Pb-Zn deposit.
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Fig. 2. Photos and micrographs for typical ores and minerals from the Maozhachang Pb-Zn deposit.
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Table 1. The fs LA-MC-ICPMS in situ Pb isotopic compositions of galena grains from the Maozhachang Pb-Zn deposit

UHH ﬁ?ﬁ% E—% 206Pb/204pb 207Pb/204pb 208Pb/204pb {mﬂ ,ﬁéﬁ% E—% 206Pb/204pb 207Pb/204pb ZOBPb/ZOAPb
MZC-1-01 Galena 18.774 15.796 39.413 MZC-20-05 Galena 18.767 15.789 39.454
MZC-1-02 Galena 18.773 15.792 39.424 MZC-20-06 Galena 18.768 15.79 39.455
MZC-1-03 Galena 18.772 15.791 39.427 MZC-20-07 Galena 18.767 15.789 39.455
MZC-1-04 Galena 18.771 15.791 39.428 MZC-20-08 Galena 18.767 15.789 39.455
MZC-1-05 Galena 18.769 15.789 39.429 MZC-20-09 Galena 18.763 15.786 39.456
MZC-1-06 Galena 18.764 15.783 39.43 MZC-3-01 Galena 18.758 15.784 39.456
MZC-1-07 Galena 18.773 15.793 39.431 MZC-3-02 Galena 18.759 15.786 39.456
MZC-1-08 Galena 18.767 15.79 39.432 MZC-3-03 Galena 18.755 15.78 39.457
MZC-1-09 Galena 18.775 15.795 39.435 MZC-3-04 Galena 18.764 15.786 39.457
MZC-1-10 Galena 18.77 15.789 39.437 MZC-3-05 Galena 18.761 15.789 39.457
MZC-14-01 Galena 18.766 15.789 39.437 MZC-3-06 Galena 18.766 15.789 39.458
MZC-14-02 Galena 18.763 15.788 39.438 MZC-3-07 Galena 18.759 15.784 39.458
MZC-14-03 Galena 18.769 15.793 39.439 MZC-3-08 Galena 18.76 15.784 39.461
MZC-14-04 Galena 18.759 15.782 39.441 MZC-3-09 Galena 18.756 15.783 39.464
MZC-14-05 Galena 18.758 15.781 39.442 MZC-4-01 Galena 18.756 15.794 39.464
MZC-14-06 Galena 18.77 15.793 39.445 MZC-4-02 Galena 18.767 15.795 39.465
MZC-14-07 Galena 18.766 15.79 39.446 MZC-4-03 Galena 18.769 15.793 39.465
MZC-14-08 Galena 18.766 15.79 39.446 MZC-4-04 Galena 18.769 15.791 39.466
MZC-14-09 Galena 18.766 15.792 39.449 MZC-4-05 Galena 18.759 15.794 39.469
MZC-20-01 Galena 18.768 15.791 39.452 MZC-4-06 Galena 18.769 15.799 39.471
MZC-20-02 Galena 18.762 15.784 39.452 MZC-4-07 Galena 18.763 15.786 39.472
MZC-20-03 Galena 18.759 15.782 39.453 MZC-4-08 Galena 18.765 15.789 39.475
MZC-20-04 Galena 18.768 15.791 39.453 MZC-4-09 Galena 18.768 15.791 39.477
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Fig. 3. Plots for 27Ph/?*Ph-2°8Pb/2%Pb (a) and **®Pb/***Pb-2"Pb/?**Pb (b) of galena grains from the Maozhachang
Pb-Zn deposits.
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Fig. 4. Comparison of Pb isotopic ratios among the Maozhachang, Fulaichang, Tiangiao and Banbangiao deposits.
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