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Trace element geochemistry of the Liziping Pb-Zn deposit, the Lanping Basin,
Northwest Yunnan Province, China
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Abstract: Rare earth elements and trace elements in sphalerite reflect geochemical information of diagenesis and
mineralization. The Liziping Pb-Zn polymetallic deposit is located in north Lanping basin. The orebodies at
Liziping deposit are mainly hosted in the Jurassic Huakaizuozu Formation sandstone, siltstone, and mudstone, and
occur as veins and stratified layers. According to trace element geochemistry of sphalerite in the deposit, it shows
that the sphalerite is formed at low temperature and characterized by enrichments of Ga Ge Ag Cd Tl Ni

Cu and As and depletion of Fe In Sn Mn and Co. In general, our research shows that the trace element
composition of sphalerite is quite different from that of volcanogenic massive sulfide Pb-Zn deposits (e.g.
Bainiuchang Laochang and Dabaoshan), and Skarn Pb-Zn deposits (e.g. Hetaoping and Luziyuan, Yunnan
Province), but are the same as that of some MVT Pb-Zn deposits (e.g. Tre Marias mine, Chihuahua, Mexico;
Niujiaotang, Guizhou Province, Huize, Yunnan Province) and Jinding Pb-Zn deposit. Moreover, the sphalerite
from the Liziping lead-zinc deposit has lower content of Cd than the MVT deposits and Jinding deposit, which
may imply special metallogenic mechanism in the deposit. REE geochemistry of sphalerite in the deposit shows
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that sphalerite picked from different samples and wall-rocks have similar LREE enriched chondrite-normalied
patterns, which are different from the that of alkali-rich rock in Lanping basin, suggesting that chondrite
normalized REE patterns of sphalerite in the deposit were affected by the host rocks.
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Fig.l Sketch geological and tectonic map of the Lanping Basin and the location of Liziping lead-zinc deposit (modified after Xue er al.**")
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F1 FETRETAPASTHELRERSE (ng/y)
Table 1 Trace elements for sphalerite of the Liziping lead-zinc polymetallic deposit (ng/g)
Fe As Cd Pb
Mn Co Ni Cu Ga Ge Mo Ag Sn Tl
(%) (%) (%) (%)
BYH10-21 2.07 162 1.53 154 870 205 236 0.193 208 141 0.285 1.03 237 279 0.200
BYH10-26 203  6.64 0.757 457 131 3.05 20.8 0.061 1.33 633 0.457 0358 0.856 7.27 0.656
BYH10-30 1.01 170  0.438 4.00 751 265 153 0.116 3.45 141 0.295 1.36 7.52 551 0.342
BYH10-18 0370 21.9 0.091 349 668 6.06 174 0.051 0975 702 0.160 0.152 0450 8.14 0.197
BYH10-22 0.830 66.3 0.114 1.67 345 222 21.0 0.179 1.28 218 0.155 0.860 3.08 12.3 0.833
BYH10-27 147 0283 2.18 564 6.13 167 0.288 1.10 319 0.275 0287 0.143 11.4 1.490
BYH10-28 0.730 597  9.26 84.1 342 3.05 186 0.758 126 136 0.129 0.611 0.899 335 1.740
BYH10-16 0.570 25.0 0.097 3.40 81.8 7.09 202 0.065 1.19 87.4  0.184 0.197 0450 991 0.249
BYH10-19 0.430 163 0.076 2.02 748 7.47 246 0.052 0885 319 0.175 0.084 0363 14.1 0.009
BYH10-25 50.0 1.24 3.69 230 552 218 0372 133 218 0.300 0390 0.920 8.60 3.230
BYH10-43 0.440 3.75 0.016 0.860 61.8 14.0 16.1 0.034 1.76 0.676 0.167 0.134 256 4.58 0.065
BYH10-44 6.36 0.041 0574 96.1 873 193 0.028 0.751 162 0.263 0.108 1.48 7.14 0.044
BYH10-45 392 148 511 72,0 125 163 0.030 0.588 0.865 0.184 0.127 3.01 589 0.034
BYH10-46 6.45 0.030 446 120 933 162 0.031 1.04 0.224 0310 0.160 1.57 4.81 0.013
R2 FETIHEVATARTHLITESE (ng/p)
Table 2 REE for sphalerite of the Liziping lead-zinc polymetallic deposit (ng/g)

BYH BYH BYH BYH BYH BYH BYH BYH BYH BYH BYH BYH BYH BYH

10-21  10-26  10-30  10-18 10-22  10-27 10-28 10-16  10-19 10-25 10-43  10-44 10-45 10-46

La 0.581 0.180 0.125 0.057 0.074 0.177 0.150 0.080  0.083 1.28 0.026  0.079 1.50 0.082

Ce 1.12 0.298 0253 0.108 0.140 0.179 0.136  0.148  0.162 2.38 0.051  0.153 2.85 0.151

Pr 0.124  0.035 0.025 0.018 0.018 0.027 0.014 0.019 0.018 0.266 0.006 0.019 0325 0.020

Nd 0.519  0.126  0.095 0.059 0.094 0.081 0.064 0.054 0.077 099 0.031 0.070 1.338 0.071

Sm 0.120  0.053 0.025 0.019 0.018 0.022 0.018 0.012 0.026 0.195 0.007 0.010 0.288 0.017

Eu 0.496 0.132 0.018 0.002 0.004 0.005 0.003 0.004 0.006 0.032 0.001 0.002 0.088 0.004

Gd 0.103  0.024 0.015 0.022 0.015 0.015 0.014 0.025 0.024 0.167 0.006 0.011 0297 0.011

Tb 0.007  0.005 0.003 0.003 0.004 0.003 0.002 0.003 0.002 0.019 0.000 0.002 0.032 0.002

Dy 0.033  0.009 0.022 0.034 0.007 0.027 0.011 0.026 0.015 0.076  0.006 0.007 0.159 0.008

Ho 0.006  0.003 0.004 0.005 0.001 0.004 0.001 0.005 0.005 0.010 0.001 0.000 0.023 0.003

Er 0.026 0.011 0.012 0.009 0.007 0.011 0.012 0.016 0.009 0.063 0.003 0.002 0.068 0.008

Tm 0.003  0.003 0.001 0.00l 0.00l 0.002 0.001 0.002 0.001 0.010 0.001 0.001 0.007 0.001

Yb 0.034 0.012 0.012 0.009 0.007 0.010 0.008 0.009 0.013 0.061 0.003 0.002 0.044 0.005

Lu 0.006  0.001  0.001 0.001 0.001 0.002 0.001 0.002 0.001 0.007 0.000 0.001 0.005 0.001

Y 0.256  0.079 0.108 0.168 0.067 0.110 0.091 0.205 0.160 0.419 0.046 0.041 0.681  0.062
~REE 3.17 0.892  0.611 0347 0391 0.565 0.435 0.405 0.442 5558 0.142 0.359 7.04 0.384
LREE 2.46 0.692 0523 0261 0344 0486 0.382 0313  0.366 5.11 0.121  0.331 6.31 0.341
HREE 0.708 0.199 0.087 0.085 0.046 0.077 0.052 0.090 0.075 0.438 0.021  0.027 0.718 0.042

LREE/HREE 13.6 12.1 7.73 3.13 8.09 6.64 7.70 3.61 5.31 12.5 6.10 12.8 10.1 8.85

(La/Yb)n 11.6 10.1 7.04 4.28 7.14 12.0 12.7 6.01 4.31 14.2 5.86 26.7 23.1 11.1
JEu 13.3 9.86 2.63 0.298 0.724  0.797 0.558 0.688 0.722  0.529 0.461 0.580 0912  0.839

JoCe 0.939  0.835 1.01 0.787 0.879 0.551 0.556 0.867 0.947 0916 0930 0903 0.927 0.854
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Fig.4 Comparion of REE patterns of sphalerite from Liziping sphalerite mine and Yunnan lead-zinc ores and alkali-rich porphyry
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