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Mineral characteristics of zircons in the syenite-carbonatite complex
in the Mianning-Dechang REE ore belt, Sichuan Province, SW China:
Indicative of REE mineralization
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Abstract: All REE deposits in the Mianning-Dechang REE ore belt of western Sichuan Province are closely relat-
ed to syenite-carbonatite complex in genesis. Despite the similar geological backgrounds, syenite-carbonatite
complexes have various occurrences. Also, various types of zircons in these syenites rather than carbonatite ex-
hibit the forms of fresh zircons (type [ ), recrystallization zircons (type Il ), hydrothermal fluid altered zircons
(type Il ), and ore-forming fluids altered zircons (type IV). All these types of zircons were examined carefully
by BSE images, CL images, Raman spectra, EMPA, and some other means. Type | and type Il zircons have
nearly identical crystal structures, chemical composition and BSE images, with edges of Type [l zircons being
recrystallized and having well-developed crystal structure because of their smaller full-widths at half-maximum

FWHM; type [l zircons have the murky transmissive images, destroyed sieve texture and more increased FWHM,
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some thorite inclusions and decreased Zr and relatively high content of U, Th, Hf, Ce; type IV zircons have ex-
perienced more serious alteration by ore-forming fluids with many thorite inclusions, more destroyed sieve tex-
ture and the most increased FWHM, and high concentrations of U, Th, Hf as well as La, Ce, Nd, Sm. Differ-
ent zircons show various morphologies, inclusions, degrees of destroyed texture and isomorphous substitutions
between U, Th, Hf, Ce and Zr, which, in turn, suggests the evolution from magmatic to hydrothermal pro-
cesses in the formation of REE deposits.

Key words: Mianning-Dechang; REE belt; mineral characteristics of zircons; syenite-carbonatite complex; REE
mineralization
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Fig. 1 Cenozoic tectonic-geological map of eastern Tibet (a, modified after Yuan Zhongxin et al.» 1995; Zhang Yuquan et al . »
1997; Chung et al.» 1998; Wang ez al.» 2001; Guo et al. > 2005) and sketch geological map of Mianning-Dechang REE ore
belt, Sichuan Province(b, modified after Yuan Zhongxin et al. > 1995; Hou Zenggian et al.» 2008; Hou et al.» 2015; Liu and
Hous 2017)
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Fig. 7 ZrO, plotted against other oxides in Mianning-Dechang REE belt
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