
American Mineralogist, Volume 98, pages 1310–1314, 2013

0003-004X/13/0007–1310$05.00/DOI: http://dx.doi.org/10.2138/am.2013.4423      1310

Terrywallaceite, AgPb(Sb,Bi)3S6, isotypic with gustavite, a new mineral from Mina 
Herminia, Julcani Mining District, Huancavelica, Peru
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abstRact

A new mineral species, terrywallaceite, ideally AgPb(Sb,Bi)3S6, has been found in Mina Herminia, 
Julcani Mining District, Huancavelica, Peru. It is associated with tetrahedrite, gustavite, barite, and 
pyrite. Terrywallaceite crystals are lath-shaped, metallic-black, with striations parallel to the elongated 
direction (the c axis). The mineral is opaque with black streak and metallic luster. It is brittle and has a 
Mohs hardness of ~4; cleavage is good on {010} and no parting was observed. Twinning is pervasive 
on (100). The calculated density is 6.005 g/cm3. Optically, terrywallaceite is grayish white in polished 
thin section, with weak bireflectance, weak pleochroism (white to pale gray), and weak anisotropy 
(gray with bluish tint to bluish black in air). An electron microprobe analysis yielded an empirical 
formula, based on 6 (S+As) apfu, Ag1.02Pb0.87(Sb1.53Bi1.47)S=3.00(S5.94As0.06)S=6.00.

Terrywallaceite is a member of the lillianite group and isostructural with P21/c gustavite. Its unit-cell 
parameters are a = 6.9764(4), b = 19.3507(10), c = 8.3870(4) Å, b = 107.519(2)°, and V = 1079.7(1) 
Å3. The structure of terrywallaceite contains six symmetrically-nonequivalent S sites and five cation 
sites [Ag, Pb, M1 (=0.82Bi + 0.18Sb), M2 (=0.60Bi + 0.40Sb), and M3 (=0.95Sb + 0.05Bi)]. The 
pronounced preference of Sb for the M3 site over M2 and M1 in terrywallaceite is consistent with the 
site occupancy data reported for Sb-bearing gustavite, and suggests an alternative ideal formula for 
terrywallaceite of AgPb(Sb,Bi)(Bi,Sb)2S6, instead of AgPb(Sb,Bi)3S6.
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intRoDuction

A new sulfosalt mineral species, terrywallaceite, ideally 
AgPb(Sb,Bi)3S6, has been found in Mina Herminia, Julcani Min-
ing District, Huancavelica, Peru. The mineral is named after Terry 
C. Wallace Jr., a former professor of geosciences and mineral 
museum curator specializing in silver minerals at the University 
of Arizona for over 20 years. Wallace joined Los Alamos National 
Laboratory (LANL) in 2003 and now is the Principal Associate 
Director for science, technology, engineering, and educational 
activities at LANL. The new mineral and its name have been 
approved by the Commission on New Minerals, Nomenclature 
and Classification (CNMNC) of the International Mineralogical 
Association (IMA 2011-017). Part of the co-type sample has been 
deposited at the University of Arizona Mineral Museum (catalog 
no. 19034) and the RRUFF Project (deposition no. R100007: 
http://rruff.info/terrywallaceite). The holotype sample has been 
deposited at the Smithsonian Institution (NMNH 175995).

Terrywallaceite is a member of the lillianite (Pb3Bi2S6) group 
of Ag-Pb-Bi-Sb sulfosalt minerals (Moëlo et al. 2008). The 
structural and chemical features of the lillianite homologues 
have been described in length by Makovicky and Karup-Møller 
(1977a, 1977b), and Makovicky (2006). This paper describes the 

physical and chemical properties of terrywallaceite and its crystal 
structure determined from single-crystal X-ray diffraction data.

samPle DescRiPtion anD exPeRimental metHoDs

Occurrence, physical and chemical properties
Terrywallaceite was found on a rock sample collected from Level 390, Vein 

14, Mina Herminia, Julcani Mining District, Huancavelica, about 300 km south-
east of Lima, Peru. Associated minerals include tetrahedrite Cu12Sb4S13, gustavite 
AgPbBi3S6, barite BaSO4, and pyrite FeS2. The mineralization at the Julcani Dis-
trict is genetically related to a geologically brief pulse of late Miocene (~10 m.y.) 
calc-alkalic magmatic activity (Goodell and Petersen 1974; Petersen et al. 1977; 
Lueth et al. 1990; Sack and Goodell 2002, and references therein). Hydrothermal 
alteration and mineralization are believed to have taken place concurrently with 
the intrusion of late-stage volcanic domes and dikes.

Terrywallaceite crystals are lath-shaped, black, with striations parallel to the 
elongated direction (the c axis) and up to 0.5 mm long (Figs. 1 and 2). The mineral 
is opaque with black streak and metallic luster. It is brittle and has a Mohs hardness 
of ~4; cleavage is good on {010} and no parting was observed. Twinning is perva-
sive on (100). The calculated density is 6.005 g/cm3. Optically, terrywallaceite is 
grayish white in polished thin section, with weak bireflectance, weak pleochroism 
(white to pale gray), and weak anisotropy (gray with bluish tint to bluish black 
in air). The reflectance values of terrywallaceite (Table 1) were measured using a 
Zeiss MPM800 microscope-spectrophotometer system relative to the spectra from 
a WTiC reflectance standard (Zeiss 314).

The chemical composition of terrywallaceite was determined using a CAMECA 
SX-100 electron microprobe (20 kV, 20 nA, 20 mm beam diameter). The standards 
included galena (S, Pb), AgBiS3 (Ag, Bi), NiAs (As), and stibnite (Sb), yield-
ing an average composition (15 points, wt%) of S 19.32(29), Bi 31.10(53), Sb * E-mail: hyang@u.arizona.edu


