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Abstract The Dulong Sn-Zn polymetallic deposit, located in the southeastern Yunnan Province, is a superHarge Sn—Zn polymetallic
deposit with by—products of In, Cu, Pb, W, Fe, Ag, etc. Many studies on mineralogy, ore deposit geochemistry and chronology have
been carried out on this deposit, confirming a genetical relationship of its Sn-Zn mineralization to the Late Yanshanian magmatic
activity. However, whether the deposit underwent exhalative sedimentary Sn—n mineralization is still controversial. Based on detailed
petrographic observation, the LACPMS trace element compositions of pyrite that widely occur in the Dulong deposit are investigated
systematically in this paper. Field and microscopic observations show that four types of pyrite have been identified in Dulong, including
the oolitic pyrite ( Pyl) , fine vein pyrite ( Py2) crosscutting and/or replacing Pyl , euhedral pyrite ( Py3) coexisting with sphalerite
and other sulfides, anhedral pyrite ( Py4) enclosing early generated pyrite and sphalerite. LA-JCPMS analysis results suggest that pyrite
is enriched in Co, Ni, As and Ge, which are mainly incorporated into the pyrite lattice in the form of isomorphism. Other elements
occur mostly as mineral micro-inclusions in pyrite. The trace element compositions of the four types” pyrite exhibit significant difference
from each other: Pyl is enriched in Zn and As but depleted in Co, Ni and Cu with low Co/Ni ratios ( <1.0) , which share similar
features with typical sedimentary pyrite; Py2 is similar in its trace element compositions and Co/Ni ratios to those in Pyl; while Py3
and Py4 have elevated Zn, As, Mn, Co, Ni, Cu, Sb, Pb and Bi contents with high Co/Ni ratios ( mostly >1.0) , which is consistent
with that of euhedral pyrite formed by magmatic-hydrothermal activity rather than sedimentary pyrite. Comparing with the trace element
compositions of pyrite in different types, we consider that Pyl is of sedimentary origin, Py2 that inherits the trace element features of
Pyl is formed by metamorphic reworking of Pyl, while Py3 and Py4 are formed by late magmatic-hydrothermal activity. Ag and Bi in
pyrite display potential probobilities as a geochemical indicator to distinguish pyrite of different genetic types. Oolitic pyrite formed in
the depositional diagenesis stage may provide some sulfur and a small amount of Zn for the later Sn-Zn mineralization. The regional
metamorphic reworking in the Hercynian to Indosinian displays a limited effect on the Sn—Zn mineralization, while Late Yanshanian
magmatic-hydrothermal activity is the controlling factor for the formation of the superdarge scale Dulong Sn—Zn polymetallic deposit.
Key words Trace elements; Pyrite; LAJACPMS; The Dulong Sn—Zn polymetallic deposit
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Fig. 1

Simplified geological map of southeastern Yunnan Province ( a) showing the distribution of major tectonic units and

geological map of the Laojunshan orefield in Yunnan Province (b) ( modified after Liu et al. ,2006; Li et al. ,2013)
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Fig.2  Geological map of the Dulong Sn—Zn polymetallic deposit ( a, after Liu et al. ,2007) and S-N cross section from the Lazizhai
ore block ('S) to the Tongjie ore block ( N) (b, after Liu et al. ,2021)
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Fig.3 Hand specimen photographs, reflectedight photomicrographs and backscatter images showing four types of pyrite in Dulong

Sn-Zn polymetallic deposit

(‘a) hand specimen photograph of oolitic pyrite Pyl and veined pyrite Py2; ( b) hand specimen photograph of enhudral pyrite Py3; ( ¢) hand
specimen photograph of anhudral pyrite Py4; (d, e) veined pyrite Py2 crosscut oolitic pyrite Pyl; ( f, h) enhudral pyrite Py3 associated with sulfides
such as sphalerite and chalcopyrite, and quartz and other silicate minerals as the companied gangue minerals; (g, i) anhudral pyrite Py4 encloses
early sulfides such as sphalerite or chalcopyrite and other silicate minerals. Py-pyrite; Po-pyrrhotite; Sp— sphalerite; Cpy- chalcopyrite; Cst—

cassiterite; FlHluorite; Apy—arsenopyrite; Qtz—quartz
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Fig.5 Representative time—resolved depth profiles of pyrite from the Dulong Sn-Zn polymetallic deposit
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Fig.7 The composition of trace elements of pyrite in the Dulong Sn—Zn polymetallic deposit
Data sources: pyrite in SEDEX, VMS, skarn and MVT deposits from Li et al. ,2019; Basori et al. ,2018; Chen et al. ,2020; Li et al. ,2019,
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Fig.8 Trace elements composition in a single oolitic pyrite grain from core to rim
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