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Abstract: Porphyry deposits are widely distributed in the world, and their mineralization mechanisms are of significant scientific
research value. Numerical simulation 1s an important approach to quantitatively and continuously analyze the formation of ore

deposits, revealing the temporal-spatial distribution of mineralization/alteration and migration-evolution of ore-forming fluids. This
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study established a simple geometric model of porphyry deposits, and conducted multi-field coupled (heat-transfer, fluid-flow,

chemical reaction, diffusion) numerical simulation of its formation. Results show that using simple geometric models in

metallogenic simulation research is feasible, which has certain enlightening significance for searching for deep prospecting targets

and explaining the genesis of large and ultra-large porphyry deposits. This method can not only be used to calculate the spatial

distribution of mineralization and achieve deep prospecting prediction, but also to infer the tectonic environment during the

mineralization period through different forms of mineralization distribution, thereby enabling a deeper study of issues such as the

ancient mineralization environment. In addition, simple models are characterized by low computational cost, minimal human

influence, and high credibility, so they can play an important role in the study of some specific metallogenic theoretical issues.

Key words: simple geometric model; porphyry deposit; ore formation; multi-field coupled; numerical simulation; big data.
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Table 1 The rock properties parameters used in this study (from Hu ez al., 2020)
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Fig.3 The fluid migration directions (a) and migration trajectory (b) of ore-forming metals
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Fig.5 The mineralization and spatial distribution of ore-forming metals precipitated within the model space under conditions of

bilateral pressure equilibrium
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Fig.6  The mineralization and spatial distribution of ore-forming metals precipitated within the model space under conditions of

unequal bilateral pressure
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