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Modeling the Spatial Patterns of Mineralization Environments Using Fuzzy Sets
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Abstract: The utilization of spatial structural information is essential for mineral prediction. This paper proposes a method
for the fuzzy modeling of spatial patterns of mineralization environments (SPME). SPME is the spatial distribution of geo-
logical factors and geophysical, geochemical responses (geo-variables) on/around a deposit, described by fuzzy relations of
the geo-variables to spatial points. SPME related to deposits of the same genetic type in a given region are to some extent
structurally similar. Based on a set of known deposits in the region, a model of SPME of the region can be built, and by
maximizing the structural similarity between those known deposits, the model can be optimized. The model serves as a fuzzy
deduction rule base. To evaluate the prospecting potential of any point in the region, a pattern is built on the point and the
structural similarity of the pattern to the model is calculated by fuzzy deduction. A case study of copper mineral deposit pre-
diction in the Dongchuan region of Yunnan, China, shows that the method is highly effective.
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