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REE geochemistry of the hydrothermal calcites from the Huayuan
orefield, in the western Hunan, China

HU Yu-si'?, YE Lin"", WEI Chen'?, HUANG Zhi-long', WANG Hao-yu'?

(1. State Key Laboratory of Ore Deposit Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: An important breakthrough of the exploration of Pb-Zn resources in the Huayuan Pb-Zn orefield, located in the
southeastern margin of Yangtze Block, has been obtained in recent years. With the discovery of several large and/or
super-large Pb-Zn deposits, such as the Yangjiazhai and Danaopo deposits, over 10 Mt of contained Pb-Zn resources have
been newly increased. Therefore, the Huayuan orefield is expected to become a world-class lead and zinc resource base.
Although many outcomes on studies of geology and geochemistry of this orefield have been published, researches on the
source and evolution process of the ore-forming fluid are not well carried out yet. This has limited to deeply discuss the
mineralization mechanism of the Huayuan orefield. In this study, the rare earth elements (REE) compositions of the
hydrothermal calcites of different stages have been analyzed for comparing with those of host rocks and different strata in
order to discuss the source and evolution of ore-forming fluids in this orefield. The results display that the REE contents
and distribution patterns of calcites of different ore stages are obviously different. The REE contents of calcites of the
pre-ore and post-ore stages are similar to those of host rocks, but those of the main ore stage calcites are obviously higher

than those of calcites formed in other stages, suggesting that the ore-forming fluid could be partly derived from the
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ore-hosted strata with the input of relatively REE-rich fluids derived from the underlying strata and/or basement. The
ore-forming fluid could also carry a large amount of metals (Pb, Zn, etc.) for the Pb-Zn mineralization. In addition, Eu
values of calcites formed in the early to main ore stages are all less than 1, indicating that the ore-forming fluids of the
early and main ore stages are relatively reduced. However, 0Eu values of the late ore stage are much higher than 1,
suggesting the ore-forming fluid at late stage is relatively oxidized. Overall, the ore-forming fluid was envolved from the
relatively reduced in the early and main ore stages to relatively oxidized in the late ore stage.

Keywords: Hydrothermal calcite; rare earth elements; source of ore-forming fluid; ore-forming process; Pb-Zn deposits
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Fig. 1. Geological map for the Huayuan Pb-Zn orefield in the western Hunan.
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Fig. 2. Cross-section of the No. 9 exploration line of the Limei deposit in the Huayuan Pb-Zn orefield.
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Table 1. REE contents and characteristic parameters of calcites formed in different ore stages in the Huayuan orefield (10°)

FERRS IR La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm  Yb Lu
YT-87 3.84 9.67 094 358 069 012 052 009 048 010 028 005 021 0.04
YT-88 2.01 462 052 192 042 010 033 006 037 007 021 002 014 0.03
YT-97 1.51 254 025 077 015 004 011 002 011 002 005 001 004 0.0l
LM-113 Call 2.34 411 051 203 033 006 030 006 032 008 022 003 018 0.03
LM-4 1.47 323 032 118 017 006 029 004 029 005 012 002 009 001
LM-23 133 239 024 099 020 004 014 003 019 004 011 001 007 00l
LM-113 0.93 152 020 068 011 003 014 003 019 006 015 003 017 0.03
LM-22 3580 7870 860 29.80 4.64 095 438 042 162 032 060 004 013 0.02
LM-29 Cal2 3070 6500 7.5 2350 328 071 323 035 127 022 052 003 009 001
YT-48 1250 3040 294 1010 141 028 134 0.4 057 009 023 002 005 001
LM-139 2.01 289 039 148 030 022 038 008 053 013 036 006 037 0.5
LM-89 1.97 326 034 138 018 0.7 024 004 030 005 014 002 010 0.02
LM-65 Cal3 0.86 204 023 08 019 035 018 003 017 004 014 001 008 001
LM-66 1.94 353 033 124 025 040 022 002 015 003 007 001 005 001
LM-61 0.97 213 021 080 012 050 015 001 007 002 003 001 003 0.00
FEfgm Y K LREE HREE *REE LREE/HREE 3Ce SEu Sm/Nd Tb/La Y
YT-87 9.59 123 10.81 7.81 1.19 0.63 0.22 0.03 3.56
YT-88 5.25 0.37 5.62 14.10 1.06 0.80 0.19 0.01 3.23
YT-97 18.80 1.77 20.60 10.70 0.97 0.84 0.19 0.02 0.60
LM-113 Call 6.43 0.92 7.36 6.96 0.88 0.54 0.14 0.03 3.46
LM-4 5.19 0.60 5.78 8.71 1.10 0.81 0.20 0.02 2.68
LM-23 3.47 0.80 427 434 0.99 0.80 0.17 0.04 1.69
LM-113 9.38 1.22 10.59 7.70 0.82 0.81 0.16 0.03 1.61
LM-22 159.00 7.53 166.00 21.00 1.05 0.64 0.16 0.01 16.30
LM-29 Cal2 130.00 5.71 136.00 22.80 1.03 0.67 0.14 0.01 5.46
YT-48 57.60 2.44 60.10 23.70 1.17 0.63 0.14 0.01 11.80
LM-139 7.31 0.92 8.23 7.92 0.77 1.99 0.13 0.02 4.54
LM-89 7.68 0.55 8.23 13.90 0.93 245 0.20 0.01 2.36
LM-65 Cal3 452 0.65 5.18 6.91 1.08 5.92 0.22 0.03 1.92
LM-66 473 0.32 5.06 14.60 1.04 5.18 0.15 0.01 1.04
LM-61 7.28 1.95 9.22 3.74 1.11 11.30 0.20 0.04 0.66
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Fig. 7. The variation of Y+XREE contents for calcites of different ore stages
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