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An application of the deep penetration geochemistry for prospecting
concealed lead-zinc orebodies in the northwestern Guizhou Province, China
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Abstract: The northwestern Guizhou is an important part of the Sichuan-Yunnan-Guizhou Pb-Zn polymetallic ore
concentration area. The Pb-Zn deposits in this area zonally occur along regional faults with orebodies controlled by faults
and lithologies. Most of orebodies are of hidden high-grade ores with considerable economic values. Due to the
shortcoming of the conventional geochemical survey for prospecting concealed mineral resources, the deep penetration
geochemical prospecting methods (soil adsorption hydrocarbon and geoelectric extraction prospecting) have been applied
for prospecting Pb-Zn resources in the deep parts of the Shanshuling, Xixiangou, and Qingshan Pb-Zn deposits in the area
and good ore-prospecting results have been obtained in this paper. The results show that obvious anomalies of organic
hydrocarbons (methane, ethane, propane, ethylene, etc.) and geoeletric extraction ions (Pb, Zn, AS, Sb, Hg) are
significantly correlated with the concealed lead-zinc ore bodies. The geoelectric ion extraction has been successfully
applied for prospecting concealed Pb-Zn orebodies in the periphery of the Qingshan Pb-Zn deposit. The anomalies of
organic hydrocarbons have also been used to indicate the further direction of ore-prospecting in the deep part of the
Shanshulin Pb-Zn deposit.
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Fig. 1. Geological sketch map for the northwestern Guizhou (modified after Zeng et al., 2018).
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Fig. 2. Simplified geological maps for typical Pb-Zn deposits in the northwestern Guizhou
(a-Xixiangou; b-Shanshulin; c-Qingshan).
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Table 1. Comparison of geological characteristics of the Xixiangou, Shanshulin, and Qingshan lead-zinc deposits
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Table 2. The analytical results of soil adsorption hydrocarbons from the Xixiangou lead-zinc deposit

FE b S ke Zh ik 5 T ke ET LA

H1 1.44 0.119 0.077 0.023 0.032 0.553

H2 2.23 0.114 0.067 0.036 0.037 0.895

H3 1.52 0.090 0.070 0.025 0.056 2.49

H4 1.63 0.063 0.039 0.015 0.024 0.490

HS 1.30 0.059 0.049 0.019 0.023 0.469

H6 4.65 0.400 1.10 0.196 0.737 31.6

H7 2.11 0.195 0.138 0.023 0.075 3.35

H8 1.25 0.047 0.044 0.027 0.036 2.19

H9 1.36 0.068 0.040 0.019 0.018 0.737

H10 1.59 0.089 0.141 0.015 0.037 1.13

HI11 3.28 0.123 0.105 0.020 0.060 1.85

HI12 1.54 0.093 0.048 0.011 0.020 0.492

H13 1.21 0.082 0.066 0.015 0.032 1.44

H14 17.2 3.84 2.79 0.218 1.03 5.54

H15 2.55 0.149 0.147 0.025 0.098 2.68
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Table 3. The analytical results of soil adsorption hydrocarbons from the Shanshulin lead-zinc deposit
FE it G H1 H2 H3 H4 H6 H7 HS8 H9 HI10 HI1 HI12 HI13 H14
ki 0.511 0.676 0.909 0.400 0.313 0.293 0.141 0.347 0.208 0.239 0.093 0.148 0.103
Wb 0.348 0.473 0.504 0.311 0.126 0.150 0.084 0.224 0.133 0.209 0.054 0.130 0.122
BT 0.186 0.217 0.143 0.116 0.052 0.084 0.086 0.057 0.082 0.091 0.027 0.062 0.053
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Fig. 3. Composite profiles of deep penetration geochemical anomalies in the Xixiangou (a) and Qingshan (b) lead-zinc deposits.
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Fig. 4. Composite profiles of deep penetration geochemical anomalies in the Shanshulin (2) and Qingshan (b) lead-zinc deposits.
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