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Fig. 1 The geological maps of regional tectonics of Northeast Yunnan and mining district of the Maliping deposit
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Characteristics of in-situ trace elements in quartz and their geological implications for
the Maliping Pb-Zn deposit, Northeast Yunnan Province, SW China

LUO Kai'?, YUE Zheng-peng"?, ZHANG Xiao'?, LI Li-qing?,
ZHOU Jia-xi'?**, HUANG Zhi-long®>, ZHANG Wei'?
(1. School of Earth Sciences, Yunnan University, Kunming 650500, Yunnan, China;
2. Key Laboratory of Critical Minerals Metallogeny in Universities of
Yunnan Province, Kunming 650500, Yunnan, China;
3. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang 550081, Guizhou, China)

Abstract: The Maliping large-scale Pb-Zn deposit (~6.0Mt @13.4% Pb+Zn) is hosted in siliceous dolomite of
the Lower Cambrian Meishucun Formation, which is one of the representative deposits of the Pb-Zn metallogenic
district in Northeast Yunnan Province, China. Quartz is the major gangue mineral of the Maliping deposit, and its
formation has lasted throughout the whole age of the mineral formation. Detailed mineral researches demonstrate
that quartz of three stages was found in Maliping. Stage I quartz is fine-grained and subhedral, associated with
fine-grained pyrite and sphalerite; stage II quartz is medium-coarse-grained and subhedral, associated with coarse-
grained sphalerite and galena; and stage I quartz is relatively pure. In general, the variation of quartz
cathodoluminescene intensities from early to late stages of the Maliping deposit is closely related to the variation
trends of Al, Ge, Li, Na and K contents, which implies the controlling effects of the trace elements over quartz
cathodoluminescene intensities. The correlation among the elements suggests that trace elements in quartz enter the
lattice mainly as single-atom substitution (Ge*'—Si*") and compensatory substitution (AI** +Li"/Na"/K*—Si*"). In
addition, the large amount of Al and extremely small amount of Ti in the quartz from the Maliping deposit are
characteristic of low-temperature hydrothermal deposits, which differs from those of the magmatic-related
hydrothermal deposits. The variation of Al concentration in quartz has a general trend of increase from Stages I to
Il and decrease from Stages Il to Ill, which reflects that the solubility of Al increases first and decreases
afterwards, and which also implies that the mineralization is formed during the processes with fluid pH decreasing
first and increasing later. Hence, the in-situ trace element composition of quartz is helpful to understand the genesis
of hydrothermal deposits and the evolution of ore-forming fluids.

Key words: quartz trace element; Maliping Pb-Zn deposit; ore-forming process; northeastern Yunnan
Province



