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Abstract The Limahe nickel deposit in Huili County, Sichuan Province, is a typical magmatic copper-nickel sulfide deposit in
China. Its petrogenesis and mineralization are closely related to the Late Hercynian mantle plume activity on the western margin of the
Yangtze Block. However, there is still a lack of consensus regarding the mechanism of nickel enrichment during the evolution of the
mafic-ultramafic magma. In this study, electron probe microanalysis and LA-ICP-MS techniques were employed to systematically
analyze the chemical compositions of olivine and pyroxene from different lithofacies of the Limahe intrusion, aiming to elucidate the
genetic relationship between the magmatic source and evolution processes and nickel enrichment and mineralization. A comprehensive
comparison was also made with the petrological and mineralogical characteristics of typical magmatic sulfide deposits in the Panxi region
and other parts of China. The results indicate that the parental magma of the Limahe intrusion originated from deep-seated garnet
peridotite mantle. Its mafic and ultramafic units exhibit characteristics of tholeiitic and high-Mg basaltic magmas, respectively. During
magmatic evolution, the high Li contents in olivine from the Limahe intrusion suggest significant contamination by middle-upper crustal
materials, implying that the addition of external sulfur triggered sulfide segregation. The mineralization difference between the Limahe
intrusion and the adjacent Guanhe intrusion (which lacks nickel mineralization) is mainly attributed to the stage of sulfide segregation:
early segregation in the Limahe intrusion effectively enriched metal elements, leading to the formation of a high-grade deposit; in
contrast, late-stage segregation in the Guanhe intrusion resulted only in low-grade mineralization. Therefore, the magmas related to
nickel mineralization in this region were primarily derived from deep-seated garnet peridotite mantle, and the addition of crustal sulfur
induced sulfide segregation during the early stage of magmatic evolution. The coupling of these conditions and processes constitutes the
key controlling factors for the formation of large magmatic copper-nickel sulfide deposits in the Panxi region.

Key words Mineralogy ; Magmatic sources; Sulfide segregation; Limahe; Panzhihua-Xichang (Panxi) region
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Fig. 3 Hand specimens and photomicrographs of ultramafic rocks from the Limahe deposit

(a) Hand specimen of lherzolite; (b) Hand specimen of wehrlite; (c-d) Hand specimen features of mineralized lherzolite; (e) Mineral assemblage of

harzburgite under microscope; (f) Mineral assemblage of lherzolite under microscope; (g-h) Mineral assemblage of wehrlite under microscope, with

pyrite occurring interstitially between olivine grains. Ccp-chalcopyrite; Cpx-clinopyroxene; Mag-magnetite; Ol-olivine; Pn-pentlandite; Pl-plagioclase;

Py-pyrite
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Fig. 14 Correlation plots of olivine Cu/Zr vs. Ni (a) and Fo vs. NiO (b)
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