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Abstract: Epigenetic carbonate-hosted Zn-Pb deposits are
estimated to contain ~16% of known Zn and Pb resources
worldwide (Leach et al., 2005). During them, more than 70%
resources of zinc and lead are developed in the Himalayan—
Zagros orogenic system. The system generated by the collisions
of India—Eurasia and Arabia—Eurasia (Fig. 1), is a classic
example of a young and active continent—continent collisional
orogenic system (Hou et al., 2011). The carbonate-hosted Pb—Zn
deposits in the Sanjiang-Teyhys Belt (Fig. 1b), including from
southeast to northwest, the Jinding deposits (22 million ton , with
grade of 6.1% Zn and 1.3% Pb) in Lanping basin (Xue et al.,
2015), the Dongmozhazhua and Mohailaheng deposits (>100
million ton Pb + Zn, with grade of 2.18% to 4.23%) in
Yushu-Nanggian basin (Liu et al., 2015), the Duocaima deposit
(Pb+Zn 6.4 million ton) and Chaqupacha deposit (1.9 million
ton , with grade of 2.2 wt% Pb and 0.3 wt% Zn) in Tuotuohe
basin (Jia et al., 2018). The Huoshaoyun was newly discovered
giant Zn-Pb deposit, the reserve of Zn+Pb is more than 19.6
million ton (grade of 23.6% Zn and 5.6% Pb) (unpublished data),
which located in the west Sanjiang-Tethys belt. Different from
other carbonate-hosted sulfide deposits in China, Huoshaoyun
deposit is mainly composed of smithsonite and cerucite instead
of sulfide ores. Indeed, a large number of oxides discovered in
the mining area, only a small amount of sulfide was exposed and
the composition ratio of Zn and Pb is 4:1. The smithsonite is the
most important ore mineral, which mainly developed after the
oxidation of sphalerite. Geochemical study of smithsonite was
managed using electron probe microanalysis (EPMA) and laser
ablation inductively coupled plasma mass spectrometry (LA-ICP

-MS) to track the distributions trace elements, discuss
smithsonite genesis, and try to revealing the nonsulfide ore-
forming processes. New data indicated that the deposition of
smithsonite is experienced oxidation and inherited the
geochemistry features of sphalerite, except the rare earth
elements. High concentrations of Mn, Pb and Fe, which indicated
these elements entered the lattice via isomorphous replacement
of Zn from the early to late stage during crystallization (Table 1).
According to the Zn/Cd ratios, we speculate the temperature of
ore-forming fluid in Huoshaoyun is no more than 200 °C,
probably even lower. Combining with the geological features and
low-temperature setting, Huoshaoyun shares the generality of
Mississippi Valley Type (MVT) deposit, which probably affected
by the involvement of regional basin fluid.
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Fig. 1.Tectonic map of Southwest China.

(a) Sketch map of India- Ouya Block; (b) sketch tectonic map of the Tibetan collision belt and locations of the study zones (modified after

Jia et al. (2018)).
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