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Abstract
Zhengminghuaite, ideally Cu6Fe3As4S12, is a new Cu-Fe arsenosulfosalt found in the Zimudang 

Carlin-type gold deposit in southwestern Guizhou, China. It occurs as irregular, commonly fractured 
grains of several to a few tens of micrometers in the brecciated gold ores and is paragenetically as-
sociated with the late ore-stage mineral assemblage, including realgar, orpiment, pyrite, chalcopyrite, 
arsenopyrite, aktashite, christite, quartz, and calcite. Zhengminghuaite is opaque with a metallic lus-
ter and a conchoidal or uneven fracture. The Vickers microhardness (VHN10) is 219 kg/mm2 (range 
192–247 kg/mm2), and the calculated density is 4.77(5) g/cm3. In reflected light, zhengminghuaite 
is whitish gray with weak bireflectance (whitish gray to pinkish tinted gray), very weak anisotropy, 
and no internal reflection. Electron microprobe analyses give the empirical formula (Cu5.92Hg0.08)Σ6.00 

(Fe1.59Hg1.07Zn0.37)Σ3.03(As3.94Sb0.02)Σ3.96S11.93 on the basis of total cations = 13, with the simplified formula 
Cu6(Fe,Hg,Zn)3(As,Sb)4S12. Zhengminghuaite is trigonal, with space group R3. Unit-cell parameters 
determined from the single-crystal X-ray diffraction data are as follows: a = 13.5373(17) Å, c = 
9.2354(13) Å, and V = 1465.7(4) Å3 (Z = 3). The eight strongest lines in the X-ray diffraction pattern 
are [d (Å) (I, %) (hkl)]: 3.0785 (67) (003), 3.0670 (100) (1 3 1), 2.6586 (89) (1 32), 1.8825 (97) (134), 
1.8773 (82) (520), 1.6060 (89) (135), 1.6028 (81) (523), and 1.6012 (83) (261). The crystal structure 
of zhengminghuaite belongs to the nowackiite group and can be described as formed by (0001) layers 
composed of corner-sharing FeS4 and CuS4 tetrahedra that delimit two triangular cavities. Zhengming-
huaite is the Fe-dominant analog at the divalent cations site of nowackiite (Cu6Zn3As4S12) and aktashite 
(Cu6Hg3As4S12). Paragenetic relationships indicate that zhengminghuaite and associated Hg- and Tl-
sulfosalts precipitated in response to the increase in sulfidation state and decrease in temperature of 
the late-ore stage hydrothermal fluid.
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Introduction
Sulfosalts are a large family of minerals that have been re-

ported in a wide variety of hydrothermal gold and other metal de-
posits, including porphyry Cu-(Mo-Au) deposits (Sillitoe 2000; 
Sinclair 2007), volcanogenic massive sulfide (VMS) deposits 
(Hannington et al. 1997; Franklin et al. 2005; Dubé et al. 2007; 
Galley et al. 2007), epithermal gold and Cu-Pb-Zn-(Au-Ag) 
deposits (Cooke and Simmons 2000; Taylor 2007; Zhang et al. 
2017; Slater et al. 2019; Altenberger et al. 2022), orogenic lode 
gold deposits (Jian et al. 2014), intrusion-related gold deposits 
(Thompson and Newberry 2000; Li et al. 2019), etc. Carlin-type 
gold deposits often contain Hg-Tl-As-Sb sulfides (e.g., realgar, 
orpiment, stibnite, cinnabar, and carlinite) and sulfosalts [e.g., 

aktashite Cu6Hg3As4S12, christite HgTlAsS3, laffittite AgHgAsS3, 
galkhaite (Cs,Tl)(Hg,Cu,Zn,Tl)6(As,Sb)4S12, lorandite TlAsS2, 
weissbergite TlSbS2, and ellisite Tl3AsS3 (Botinelly et al. 1973; 
Radtke et al. 1974, 1977; Dickson and Radtke 1978; Dickson et 
al. 1979; Balić-Žunić et al. 1995; Hofstra and Cline 2000; Clark 
Maroun et al. 2017; Vikentyev et al. 2019)], consistent with the 
typically anomalous enrichment of Hg-Tl-As-Sb in this type of 
gold deposit. For example, the Vorontsovskoye gold deposit in 
Northern Urals, Russia, contains 75 sulfosalt minerals, including 
abundant Hg-Tl-As-Sb sulfosalts (Kasatkin et al. 2022a, 2022b; 
and references therein).

In this contribution, we describe the new Cu-Fe-sulfosalt 
mineral zhengminghuaite that was found at the Zimudang 
Carlin-type gold deposit in southwestern Guizhou, China. This 
deposit, with a reserve of over 60t Au at a grade of ~6 g/t, lies 
in the region called the Gold Triangle at the junction of the 
Yunnan, Guizhou, and Guangxi Provinces in southwest China 
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