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Rudashevskyite, the Fe-dominant analogue of sphalerite, a new mineral:  
Description and crystal structure
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ABSTRACT

Rudashevskyite, Fe-dominant analogue of sphalerite, is an accessory phase in the Indarch mete-
orite (enstatite chondrite, EH4). It occurs as xenomorphic polycrystalline grains, 5–120 m in size, 
associated with clinoenstatite, kamacite, troilite, oldhamite, niningerite, schreibersite, and roedderite. 
Macroscopically, rudashevskyite is black with resinous luster. In reflected light, it is gray with brown-
ish tint. Isotropic, no internal reflections. Reflectance in air (%, ): 19.5(400), 19.5(420), 19.5(440), 
19.5(460), 19.6(470), 19.8(480), 19.8(500), 19.9(520), 20.2(540), 20.3(546), 20.5(560), 20.7(580), 
20.8(589), 20.9(600), 20.9(620), 21.1(640), 21.1(650), 21.1(660), 21.1(680), and 21.2(700). Brittle. 
Dc 3.79 g/cm3. VHN 353 kg/mm2. Chemical composition (electron microprobe, average of 31 analyses 
on 11 grains, wt%): Fe 37.1, Zn 24.7, Mn 2.4, Cu 0.4, S 35.3, total 99.9. Empirical formula (2 apfu): 
(Fe0.61Zn0.35Mn0.04Cu0.01) 1.00S1.00, ideally (Fe,Zn)S. Cubic, F–43m, a 5.426(2) Å, V 159.8 (2) Å3, Z = 4. 
X-ray powder diffraction pattern (Debye-Scherrer, FeK ), [d(I)(hkl)]: 3.130(100)(111), 2.714(10)(200), 
1.919(50)(220), 1.634(40)(311), 1.359(5)(400), 1.246(30)(331), 1.107(30)(422), 1.045(30)(511, 333). 
Crystal structure: R1 = 0.050 for 26 unique observed (|Fo| ≥ 4σF) reflections. It is named in honor for 
N.S. Rudashevsky, St. Petersburg, Russia, for his contributions to the study of ore minerals.
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INTRODUCTION

Sphalerite and wurtzite, polytypes of ZnS, are common 
minerals in various geological occurrences. Their synthetic 
Fe-dominant analogues are well known and are chemically and 
structurally studied by several authors. Natural (Fe,Zn,Mn)
S minerals were originally described from meteorites. Paul 
Ramdohr (Ramdohr 1963, 1973) was the first who optically 
characterized (Fe,Zn)S sulfide (Mineral K) in the Indarch mete-
orite (enstatite chondrite, EH4). Further investigations revealed 
that Fe-dominant members of (Fe,Zn,Mn)S solid solutions are 
typical accessory minerals in enstatite chondrites (Buseck and 
Holdsworth 1972; Kissin 1986, 1989; Rambaldi et al. 1986; El 
Goresy and Ehlers 1987, 1989; El Goresy et al. 1988; Kimura 
1988; Ikeda 1989; Lin et al. 1991; Zhang and Sears 1996; Lin 
and Kimura 1997, 1998; Petrichenko and Ulyanov 1998; Lin and 
El Goresy 2002; Lorenz et al. 2003). These minerals were also 
described from three iron meteorites (octahedrites) related to the 
IAB group: Odessa, Waterville and Burkhala (El Goresy 1967; 
Weinke et al. 1977; Yaroshevsky et al. 1989). Unfortunately, 
meteoritic occurrences of (Fe,Zn,Mn)S sulfides were not sup-
ported by either X-ray or TEM data, thus their relationship to 
sphalerite or wurtzite remained unsolved.

Terrestrial occurrences of Fe-dominant (Fe,Zn,Mn)S miner-
als include hydrothermal sulfide assemblages of black smokers 
in oceanic rift zones (Izawa et al. 1991; Peter and Scott 1988; 
Lawrie and Miller 2000; Glasby and Notsu 2003) and natrocar-
bonatite lavas of Oldoinyo Lengai volcano, Tanzania (Mitchell 
and Belton 2004).

In this article, we present a description of properties and 
structure refinement of the Fe-dominant analogue of sphalerite, 
based on a material from the Indarch meteorite (Mineral K of 
Ramdohr 1963, 1973). The new mineral is named rudashevskyite, 
in honor of Nickolay S. Rudashevsky (1944–), St. Petersburg, 
Russia, for his contributions to study of ore minerals. Both the 
mineral and its name have been approved by the Commission on 
New Minerals and Mineral Names, International Mineralogical 
Association. The type specimen of rudashevskyite is deposited 
at the Mineralogical Museum, Department of Mineralogy, St. 
Petersburg State University, St. Petersburg, Russia.

RUDASHEVSKYITE IN INDARCH

The enstatite chondrite Indarch, EH4, is a long known (fall 
witnessed 1894) and well-studied representative of its group. 
Like other low-metamorphic grade enstatite chondrites, the 
fine-grained matrix and chondrules of Indarch consist of cli-
noenstatite, with subordinate sodium-rich plagioclase, tridymite, 
and roedderite. The principal opaque minerals are represented * E-mail: sbritvin@gmail.com


