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Abstract: Although the Maoniuping rare earth element (REE) deposit in western Sichuan was discovered in the early
1980s, its resource base has not yet been identified. In 2023, China Rare Earth Group (Liangshan) Co., Ltd., together
with the Institute of Mineral Resources Chinese Academy of Geological Sciences and the First Geological Brigade of
Sichuan, initiated a deep exploration campaign that achieved significant breakthroughs. On March 9, 2026, the
Ministry of Natural Resources released the results of a resource reserve verification survey for the Maoniuping REE
deposit, revealing a new REE resource volume of 9.666 million tons, along with 27.135 million tons of associated
fluorite and 37.228 million tons of barite. This positions the Maoniuping confirmed REE reserves at second place
globally, surpassed only by the Bayan Obo deposit. From the perspective of metallogenic background, the Maoniuping
deposit formed in the Cenozoic Panxi paleo-rift-activated compressional tectonic belt, which is different from the
Bayan Obo deposit in the Proterozoic continental margin rift zone. The exploration strategy employed the palaco-rift
valley activation mineralization theory as its core framework, taking the regional rift zone as the key prospecting target
area. The whole fracture zone in the deep part of the mining area was taken as the first element of prospecting rather
than limited to a specific lithology and horizon, which expands the prospecting space and prospecting potential to a
certain extent. LA-ICP-MS zircon U-Pb dating indicated that the surrounding alkali-feldspar granite and rhyolite
formed in the Neoproterozoic (700-691 Ma), while the ore-bearing alkaline-carbonatite and REE mineralization
occurred during the Cenozoic (40.3—12.2 Ma). Therefore, the multiple activations of the ancient rift zone and the
multiple superpositions and enrichments of ore-forming materials from the Neoproterozoic to Cenozoic are the main
metallogenic mechanism for Maoniuping becoming a world-class REE, fluorite, and barite deposit.
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Fig. 1 Schematic map of the Panxi rift valley geological structure and a structure diagram of the Maoniuping deposit distribution
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Fig. 2 Hand specimens and photomicrographs of purplish-red alkali-feldspar granite, grey-white alkali-feldspar granite, and rhyolite

samples from the Maoniuping deposit in Mianning, Sichuan
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Fig.3 Cathodoluminescence (CL) images of zircon sourced from the purplish-red alkali-feldspar granite, grey-white alkali-feldspar
granite, and rhyolite from the Maoniuping deposit in Mianning, Sichuan
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Fig. 5 Chondrite-normalized REE patterns of granites from different ages and Maoniuping rhyolite in the Panxi area
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