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abstRact

A new chain-silicate mineral species, yangite, ideally PbMnSi3O8·H2O, has been found on a specimen 
from the Kombat mine, Otavi Valley, Namibia. Associated minerals are melanotekite and rhodochrosite. 
Yangite is colorless to pale brown in transmitted light, transparent with white streak and vitreous luster. 
Broken pieces of yangite crystals are bladed or platy, and elongated along [010]. It is sectile with a Mohs 
hardness of ~5; cleavage is perfect on {101} and no twinning or parting was observed. The measured 
and calculated densities are 4.14(3) and 4.16 g/cm3, respectively. Optically, yangite is biaxial (–), with 
na = 1.690(1), nb = 1.699(1), ng = 1.705(1), Y = b, Z ^ c = 11°, and 2Vmeas = 77(2)°. It is insoluble in 
water, acetone, and hydrochloric acid. An electron microprobe analysis demonstrated that the sample 
was relatively pure, yielding the empirical formula (with calculated H2O) Pb1.00Mn2+

1.00Si3.00O8·H2O. 
Yangite is triclinic and exhibits space group symmetry P1 with unit-cell parameters a = 9.6015(9), 
b = 7.2712(7), c = 7.9833(8) Å, a = 105.910(4), b = 118.229(4), g = 109.935(5)°, and V = 392.69(7) Å3. 
Its crystal structure is based on a skeleton of double wollastonite SiO4 tetrahedral chains oriented paral-
lel to [010] and interlinked with ribbons of Mn- and Pb-polyhedra. Yangite represents the first chain 
silicate with two-connected double chains and possesses all of the structural features of a hypotheti-
cal triclinic Ca2Si3O8·2H2O phase proposed by Merlino and Bonaccorsi (2008) as a derivative of the 
okenite structure. The difference in the H2O component between the hypothetical phase and yangite 
likely is a consequence of the larger Pb2+ with its lone-pair electrons in yangite replacing the smaller 
Ca2+ in the hypothetical phase.
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intRoDuction

A new mineral species and new type of chain silicate, ideal 
formula PbMnSi3O8·H2O, has been found on a specimen from 
the Kombat mine, Otavi Valley, Namibia. It is named yangite to 
honor the contributions of Hexiong Yang, Department of Geosci-
ences, University of Arizona, to the fields of chain silicates in 
particular and mineralogy in general, and his stewardship of 
the RRUFF project’s (http://rruff.info) ambitious attempt to 
characterize the known minerals chemically, structurally, and 
spectrographically. The new mineral and its name have been ap-
proved by the Commission on New Minerals and Nomenclature 
and Classification (CNMNC) of the International Mineralogical 
Association (IMA2012-052). Part of the co-type sample has been 
deposited at the University of Arizona Mineral Museum (Catalog 
no. 19341), the RRUFF Project (deposition no. R090031), and 
the Smithsonian Institution, Washington, D.C., U.S.A. (catalog 
number 175983). This paper describes the physical and chemical 
properties of yangite, and its single-crystal X-ray diffraction and 
Raman spectroscopic data.

samPle DescRiPtion anD exPeRimental methoDs

Occurrence, physical, and chemical properties, and 
Raman spectra

Yangite was found on a single specimen from the Kombat mine, Namibia, 
in the collection of the late John Innes (Fig. 1). Innes was a senior mineralogist 
in the employ of the Tsumeb Corporation and has been honored for his studies 
of the geology and mineralogy of the Tsumeb and Kombat mines with a mineral 
name, johninnesite (cf. Innes and Chaplin 1986). He gave the piece to co-author 
Bill Pinch with the recognition that it was unique.

A brief summary of relevant geological information follows, taken from a 
detailed presentation of the geology of the Kombat Mine authored by Innes and 
Chaplin (1986). The Kombat mine, located in the Otavi Valley, 37 km east of Otavi 
and 49 km south of Tsumeb, is in a sequence of weakly metamorphosed, thin to 
massive bedded, shallow-water dolostones of the Upper Proterozoic Hüttenberg 
Formation. Six discrete bodies of brecciated, hydrothermally deposited massive 
sulfide ores are present along a disconformity separating dolostone from younger 
slate. Elements that occur in economic concentrations include copper, lead, and 
silver. Iron and manganese are abundant. Other elements found at Kombat in 
significant concentrations include zinc, barium, arsenic, chromium, molybdenum, 
chlorine, and germanium.

Yangite occurs in an epithermal association, one of seven described ore 
types. The others are massive and semi-massive sulfides, mineralized net-vein 
fracture systems, galena-rich alteration breccias, a pyrite-sericite association, an 
iron-manganese oxide/silicate association, and mineralized fracture fillings. The 
epithermal association postdates main mineralization and consists of vuggy veins 
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