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Abstract: The current utilization of the new generation intelligent information-based mineral exploration technology is of great
significance for the intelligent information-based mineral exploration. Facing with complex mineralization processes and multi-
source heterogeneous geoscientific data, the existing expert experience rules and mineral exploration methods are insufficient to
meet the intelligent demands of mineral resource prediction. To address this issue, we have constructed a geological ontology for
intelligent mineral exploration in a top-down manner in this paper. Based on this, by focusing on the East Tianshan—North Mountain

mineralization belt, using journal articles, conference papers, and mineral resource geological reports related to the East Tianshan
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—North Mountain region as data sources, we have proposed a method for extracting geological entity relationships based on the
combination of the Deepseek-reasoner large language model and the prompt learning, then have extracted 39 types of relationships
contained in the data sources and further have constructed a knowledge graph for the mineral exploration in the East Tianshan-North
Mountain region. Building on this foundation, in this paper, we have used methods such as the intelligent question-answering and
community detection to have validated and applied the knowledge graph for the mineral exploration in the East Tianshan-North
Mountain region. These efforts provide robust technological and methodological support for predicting mineral resources within the
East Tianshan—North Mountain metallogenic belt.

Key words: ore deposit ontology; large language models; prompt templates; extracting geological entity relationships; application of

the knowledge graph for the exploration of mineral resources
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Fig.1 Construction process of the knowledge graph for the exploration of mineral resources in the Eastern Tianshan— North Mountain region
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Fig.2 Conceptual design diagram of the deposit ontology
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Fig.3 Conceptual attribute design diagram of the deposit ontology
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Table 2 Schematic relationship list of the instance layer in the mineral exploration knowledge graphs
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Table 4 Naming conventions for common geological relationships
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Table 6 Examples of special geological entities
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Fig.4 Statistics for the number of entity relationship triples
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Table 8 Comparison of results before and after using the prompt templates
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Fig.5 Visualization of the knowledge graph for the exploration of mineral resources in the East Tianshan—North Mountain region (Part)
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Table 9 Intelligent question answering results for the Gongpoquan copper deposit based on the knowledge graph for the

exploration of mineral resources in the East Tianshan—-North Mountain region
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Table 10 Intelligent question answering results for the Huangshan copper-nickel deposit based on the knowledge graph for
the exploration of mineral resources in the East Tianshan—North Mountain region
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Fig.6 Visualization results based on the Louvain community detection algorithm (Part)
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