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Abstract

With the increasing depletion of shallow gold resources, deep mineral exploration has become a key direction in gold exploration
research. In order to improve the scientificity and accuracy of deep mineral exploration, guided by the metallogenic system theory,
combined with the geological characteristics, metallogenic evolution laws and geophysical response characteristics of typical gold
deposits, this paper constructs a three-dimensional structural model of the gold mineralization system, and introduces the geological-
geophysical coupling analysis method to propose a comprehensive model suitable for the prediction of deep gold deposits. The
research results show that the multi-scale distribution structure of the gold mineralization system in space determines the occurrence
location of the ore body, while the coupling effect between different geological units and their geophysical response signals provide
identifiable target bodies and key parameters for deep mineral exploration. Through application verification in a typical gold mining
area, this model has effectively improved the positioning accuracy and prediction efficiency of deep mineral exploration. This
paper not only provides a theoretical basis and technical path for the exploration of deep gold mines, but also offers methodological
references for the three-dimensional prediction of other types of mineral resources.
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