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Abstract

As shallow mineral resources are increasingly depleted, the exploration of deep and concealed mineral
deposits has become a central challenge in global resource prospecting. Traditional geochemical meth-
ods struggle to extract weak deep-seated information in areas with thick overburden or complex ter-
rain. Electrogeochemical exploration technology, which employs an external electric field to drive ion
migration, enhances the acquisition of deep mineralization information and has emerged as a critical
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tool for deep mineral exploration. Concurrently, big data and artificial intelligence technologies offer
novel approaches for handling the high-dimensional, nonlinear, and small-sample characteristics of
geochemical data. This article systematically elaborates on the principles and development of electro-
geochemical technology, explores the technical pathways for its integration with machine learning, and
provides a detailed analysis of the application of random forest and probabilistic neural networks in
anomaly identification and target prediction, using the Muzrong lithium deposit in western Sichuan as
a case study. The article summarizes the advantages and challenges of this integrated technology, of-
fers insights into future developments, and aims to provide a reference for constructing an intelligent
mineral resource exploration system.
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Figure 1. Flowchart for the establishment and debugging of the PNN model [15]
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Figure 2. Verification map of PNN model-predicted mineral exploration targets for Li, Cs, and Rb elements [15]
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Figure 3. Flowchart of random forest model construction [16]
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Figure 4. Verification map of random forest-predicted mineral exploration targets for indi-
vidual elements Li, Cs, Rb, Th, and the combined element F1 [16]
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