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ABSTRACT

Zhonghongite (IMA2023-046), ideally Cu29(As,Sb)12S33, is a new mineral discovered in the high-
sulfidation vein of the Jiama deposit (E 91°45 0, N 29°42 0), southern Tibet, China. It forms complex inter-
growths with watanabeite and tennantite-tetrahedrite, creating veined or massive aggregates ranging from
millimeters to centimeters. Single crystals of zhonghongite are anhedral, and their sizes range from several
micrometers to ∼100 μm. The mineral is gray with a black streak and metallic luster. It is brittle, with
uneven fractures, and has a calculated density of 4.925 g/cm3. The average values of electron microprobe
analyses (wt%) are: Cu 42.19, As 11.11, Sb 16.09, S 25.45, Hg 3.73,Mn 0.67, and Te 0.28. The empirical
formula, based on 33 sulfur apfu, is (Cu27.60Hg0.77Mn0.51Fe0.07Ag0.02)Σ28.97(As6.16Sb5.49Te0.09)Σ11.74S33.
In zhonghongite, the substitution of Sb forAs is limited,with the atomic ratio ofAs/(As�Sb) ranging from
0.457 to 0.629.Hg,Mn, and Fe, withminor Cu, are divalent and serve for charge balance. Zhonghongite is
orthorhombic, space group F2mm (42), a = 10.37741(5) Å, b = 14.69821(9) Å, c = 36.7645(2) Å, and
V = 5607.66(5) Å3. The crystal structure was solved and refined by single-crystal X-ray diffraction with
a final R1 = 0.0235 for 27 028 (2467 unique) reflections. It is composed of individual AsS3 tripyramids
and clustered As4S7 tripyramids, CuS4 tetrahedra, and CuS3 planar triangles, connected through corner S
atoms in tetrahedral coordination and octahedral coordination with Cu and/or As. The structure is a deriv-
ative of a tetrahedrite-type structure. Zhonghongite was formed under high-temperature conditions and is
classified as an intermediate-sulfidation state mineral.
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INTRODUCTION

Sulfosalts with Cu, As, Sb, and S are most commonly found in
hydrothermal mineral deposits, forming a significant economic
constituent of various ores (Marshall and Fairbridge 1999).
Some sulfosalts serve as genetic indicators for the ore deposits.
For instance, the enargite/luzonite-famatinite series (Cu3AsS4-
Cu3SbS4) represents the high-sulfidation state, whereas
tennantite-tetrahedrite indicates an intermediate-sulfidation state
(Einaudi et al. 2003). Cu-sulfosalts often exhibit extensive solid
solutions due to the substitution between As and Sb (Moëlo et al.
2008). Experimental studies on Cu-As-S, Cu-Sb-S, and Cu-As-
Sb-S have identified phases including enargite, luzonite-famati-
nite, sinnerite, skinnerite, tennantite-tetrahedrite, chalcostibite,
watanabeite, and lautite (Maske and Skinner 1971; Skinner et al.
1972; Luce et al. 1977; Tesfaye and Taskinen 2010). Most of
these Cu-sulfosalts have been discovered in the high-sulfidation
veins of the Jiama mine in China (Zheng et al. 2021), and a new
mineral with an ideal formula of Cu29(As,Sb)12S33 was revealed
by microprobe analysis, which falls between tennantite-tetrahe-
drite and watanabeite. The new mineral has been named zhon-
ghongite in honor of Hong Zhong (1971–2023), professor at
the Institute of Geochemistry, Chinese Academy of Sciences
(IGCAS), and approved by the IMACNMNC (2023-046). Zhong
dedicated all his life to studying Earth sciences and developed

a strong reputation for high-quality research on ore deposit geo-
chemistry. He made significant contributions to IGCAS over
20 years with his conscientiousness and selfless dedication.

The type material is deposited at the Geological Museum of
China, No. 16, Yangrou Hutong, Xisi, Beijing 100031, P.R.
China, catalog number GMCTM2023002.

OCCURRENCE AND PARAGENESIS

The giant Jiama polymetallic deposit, is located at E 91°45 0,
N 29°42 0, about 70 km east of Lhasa, Tibet. This deposit is part
of the eastern Gangdese porphyry belt on the Tibetan Plateau
and it comprises porphyry Cu-Mo mineralization, skarn Cu-
polymetallic mineralization, and later high-sulfidation (or
Cordilleran) veins (Tang et al. 2010; Lin et al. 2019; Zheng et al.
2021). The main sulfides in the porphyry mineralization are
chalcopyrite and molybdenite. The skarn mineralization con-
tains bornite, chalcopyrite, molybdenite, wittichenite, sphalerite,
galena, pyrite, and pyrrhotite, with the associated skarn minerals
being primarily andradite, diopside, and wollastonite. Zhon-
ghongite was discovered in the high-sulfidation veins (Fig. 1a).
These veins, ranging in width from a few centimeters to 50 cm,
are widely distributed throughout the ore field. They mainly
trend NE (20–40°) and dip steeply southeastward, forming later
than (and cutting through) the porphyry and skarn mineraliza-
tion. The ore from these veins contains 30–90 vol% Cu-As-
Sb-S sulfosalts (Fig. 1b), including enargite, luzonite, sinnerite,
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