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Abstract

As a crucial tool for studying geological processes and ore deposit formation, isotope geology provides vital information on mineral
formation timing, source regions, and evolutionary processes. This study focuses on the Huanglonggou deposit in Heilongjiang
Province, analyzing its isotopic composition and geological significance. Through the measurement of major element isotopes in
the deposit, the research explores its formation process, source rock types, mineralization mechanisms, and their relationship with
regional tectonic evolution. The findings indicate that the deposit’s isotopic characteristics reflect typical deep crustal material
circulation processes, offering new evidence for understanding the genesis of ore deposits in the Huangcaowa area of Heilongjiang
Province. The research results provide significant guidance for mineral resource exploration and development in the region.
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