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Abstract: The Western Hunan-Eastern Guizhou Pb—Zn metallogenic belt, located in southeast margin of the Yangtze
Block, is an important part of the South China large-scale low-temperature metallogenic domain. More and more studies
have shown that the Pb-Zn deposits in the belt belong to the MVT type of Pb-Zn deposit. However, researches on the
enrichment characteristics and existing forms of critical metals (Ge and Ga, etc.) in those deposits are very limited. The
Laochangping Pb—Zn deposit of the southeastern Chongqing, located in the northwest part of the metallogenic belt, is the
largest Pb-Zn deposit in Chongqing City. Based on the LA-ICPMS in-situ analysis, combined with the time-resolved depth
profiles, we have realized the features of trace elements in sphalerites from the Laochangping deposit, realved the
distribution regulation and existing forms of critical metals of Ge and Ga in sphalerites of the deposit, discussed their
substitution mechanisms in sphalerites, and provided practical basis for the comprehensive utilization of critical metals of
Ge and Ga. The results show that the sphalerite of the Laochangping deposit is characterized by the enrichment of Cd, Ga,
Ge, and Fe and depletion of Mn, Co, Ni, and In. The sphalerite was formed in the medium-low temperature environment.
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Both Ge and Ga contents meetan the requirements of industrial grades for the associated Ga and Ge elements. The existing
forms of Ga and Ge are dominated by the isomorphism. The uneven distribution of Ge and Ga in sphalerites is an
important feature. Cu is a key factor controlling the enrichment of Ge and Ga in the sphalerite, with the possible coupling
substitution modes of 3Zn**—Ge*+2Cu" and 2Zn* «<>Ga’>*+Cu’. In general, the compositional characteristics of trace
elements in sphalerites from the deposit are basically consistent with those of the MVT Pb-Zn deposit. Combined with
other geological and geochemical characteristics of the Laochangping deposit, it is suggested that the Laochangping
deposit belongs to the MVT type of Pb-Zn deposit.

Keywords: Sphalerite; critical metals; Ge and Ga; LA-ICPMS; MVT type of Pb-Zn deposit; the Laochangping Pb-Zn

deposit in the southeastern Chonggqing
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Fig. 1. Geological sketch map for the Laochangping Pb-Zn deposit.
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Fig. 2. Geological profile for the Liuhuangdong orebody from the Laochangping Pb-Zn deposit.
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Fig. 3. Photos (a-c) and micrographs (g-i) showing occurrence and mineral phase characteristics of ores from the Laochangping
Pb-Zn ore deposit.
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Table 1. Compositions of trace elements in sphalerites from the Laochangping Pb-Zn Deposit

Femgms s Mn Fe Co Ni Cu Ga Ge Ag cd In Sn Sb Hg Pb

WB17-2-3  90527B18 19.1 27022 <LOD <LOD 591 234 958 485 3225 1.14 7.06 213 483 3.77
WB17-2-3  90527B19 290 57493 <LOD <LOD 670 60.1 145  12.83 4616 109 1.46 30.6 770 24.4
WB17-2-3  90527B20 6.75 18781 <LOD <LOD 765 55.6 124 0442 3317 3.49 0.131 125 614  0.464

WB17-2-3 90527B21 3.71 14275 <LOD <LOD 98.3 73.8 5.63 0.247 2906 2.95 0.836 <LOD 443 0.274
WB17-2-3 90527B22 433 14483 <LOD <LOD 147 69.1 6.85 8.65 2793 5.53 6.28 17.7 456 7.86
WB17-2-3 90527B23 23.1 25056 <LOD <LOD 1011 84.7 36 9.36 4095 0.245 1.67 48.5 582 8.93

WB17-2-3 90527B24 7.51 25875 <LOD <LOD 255 122 234 5.66 3563 232 0.981 155 405 3.13
WB17-2-3 90527B25 20.1 63586 <LOD <LOD 905 101 186 18.4 5382 0.559 0.89 27.8 680 16.8
WB17-2-1 90527B72 43.8 71441 <LOD <LOD 185 17 432 4.7 5273 0.083 0.283 10.2 693 9.91
WBI17-2-1 90527B80 304 86045 <LOD <LOD 252 17.4 105 6.58 6378 10 0.526 19.5 755 1.27

WBI17-2-1 90527B81 16.1 64383 <LOD <LOD 52.6 11.9 15.5 1.24 5897 0.03 0.095 1.49 1151 0.677
WB17-2-1 90527B82 8.51 35366 <LOD <LOD 80.5 24.8 25 4.59 4546 0.481 1.53 16.3 802 7.72
WB17-2-1 90527B83 27.9 25905 <LOD <LOD 69.2 242 213 1.93 4790 0.883 0.779 4.13 382 1.14
WB17-2-1 90527B84 13.9 47679 <LOD <LOD 156 43.9 40.2 0.914 4681 0.019 0.659 1.65 280 0.591
WB17-2-1 90527B8S5 30.2 31724 <LOD <LOD 119 40.2 252 4.9 3332 0.048 0.498 13.61 279 6.94
WB17-2-1 90527B86 37.9 54019 <LOD <LOD 213 325 60.9 6.01 4637 3.16 3.61 12.68 592 8.3

WB17-3-2 90528C89 0.284 1138 0.08 <LOD 300 136 132 1.81 1888 0.239 1.09 <LOD 88 8.55
WB17-3-2 90528C90 2.09 1696 <LOD <LOD 82.4 10.1 14.8 2.01 6296 <LOD 0.644 0.179 96.8 118

WB17-3-2 90528C91 0.428 1058 <LOD <LOD 31.9 0.325 213 0.894 5526 <LOD 0.097 <LOD 58.2 338
WB17-3-2 90528D08 1.57 2563 <LOD <LOD 161 18.7 99.9 3.75 7098 <LOD 0.333 <LOD 53.4 85.9
WB17-3-2 90528D09 2.56 3704 <LOD <LOD 616 169 302 12.3 4723 0.012 0.498 <LOD 65.2 54.6
WB17-3-2 90528D10 1.75 4508 <LOD <LOD 364 19.5 202 1.5 6287 0.018 1.15 0.458 54 60.3
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