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Rock-forming moissanite (natural a-silicon carbide)
SIMONPIETRO DI PIERRO,1,* EDWIN GNOS,2 BERNARD H. GROBETY,1 THOMAS ARMBRUSTER,3
STEFANO M. BERNASCONI,4 AND PETER ULMER4
1

Department of Geosciences, Mineralogy and Petrography, University of Fribourg, Switzerland
2
Institute for Geology, Baltzerstrasse 1-3, University of Bern, Switzerland
3
Laboratory of Chemical and Mineralogical Crystallography, University of Bern, Switzerland.
4
Department of Earth Sciences, ETH Zürich, Switzerland

ABSTRACT
We report the first occurrence of moissanite (SiC) as a rock-forming mineral (8.4 vol%) in one
unique specimen of a terrestrial rock. The sample has a homogeneous, porphyritic texture, and was
found as a beach pebble thought to be derived from a Tertiary volcanic province of the Aegean Sea
region. The matrix is bluish-colored and consists of very fine-grained brucite, calcite, and magnesite, in which macrocrysts of quartz (25.3 vol%) and moissanite are found. Other accessory phases
are phlogopite-3T, magnesiochromite, an Fe-rich phase, Cl-bearing brucite, Al-rich orthopyroxene,
and unidentified MgFe-silicates (4 vol%). The bulk-rock composition shows a “kimberlitic” chemistry (55.8 wt% SiO2, 28.5 wt% MgO, 1.4 wt% CaO, 18.1 wt% LOI). Colorless gemmy, and blue or
black moissanite crystals are subhedral and display characteristic hexagonal symmetry (6H polytype).
Most moissanite grains contain metallic Si and Fe-silicide (Fe3Si7) inclusions, and more rarely, other
Fe-silicides with varying amounts of Al (£24.5 wt%), Ca (£8.0 wt%), Mn (£6.8 wt%), Ti (£16.3
wt%), and Ni (£2.6 wt%). The d13C value of the moissanite is –28.1‰. According to available data,
the fO2 stability field of SiC is five to six log units below the iron-wüstite (IW) buffer curve. Therefore, the observed Fe-bearing silicates cannot have been equilibrated with SiC under ambient pressure. Instead, our finding indicates that the rock most likely formed at the ultrahigh-pressure conditions
of the upper mantle or transition zone.

INTRODUCTION
The terrestrial origin of silicon carbide (SiC = moissanite)
samples has been the subject of controversial debates during
the last century. Since the discovery of SiC crystals as inclusions in natural diamonds in kimberlites (Moore et al. 1986;
Moore and Gurney 1989; Otter and Gurney 1989; Leung 1990)
and in lamproites (Jaques et al. 1989), however, the natural
occurrence of moissanite in terrestrial rocks has been widely
accepted.
The first discovery of naturally formed SiC dates back to
1904, when Moissan reported its occurrence from the Canyon
Diablo Fe meteorite. However, Moissan’s finding was thought
to be an artifact (Mason 1967) from SiC-bearing cutting tools
used to prepare the meteorite samples. Since then, reports of
new occurrences of natural SiC (e.g., Regis and Sand 1958;
Bobrievich et al. 1957; Bauer et al. 1963; Marshintsev et al.
1967; Kaminskiy et al. 1969; Moskvitin et al. 1978; He 1984;
Jaques et al. 1986; Marshintsev 1990; Filippidis 1993) have
been debated vigorously and many geologists considered a
natural terrestrial origin as highly improbable (e.g., Milton and
Vitaliano 1984; Woermann and Rosenhauer 1985, p. 316). The
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issue of a possible contamination with synthetic SiC from abrasives could have been, instead, ruled out in more recent reports
of SiC found in meteorites, as measured isotopic anomalies in
many trapped elements could definitely be identified as presolar
in origin (e.g., Bernatowicz et al. 1987; Tang et al. 1989; Lewis
et al. 1990; Daulton et al. 2002).
Typically, moissanite has been found as a constituent of
kimberlitic pipes or in associated volcanic rocks. Recently, wellordered a-SiC and b-SiC crystals were found as inclusions
within diamonds (Leung 1990) and dispersed in the matrix of
kimberlites from Fuxian, China (Leung et al. 1990). Leung et
al. (1996) discussed the heteroepitaxial intergrowth between
b-SiC and diamond along the (110) plane as a possible mechanism for the genesis of natural diamonds. Mathez et al. (1995)
investigated the chemical composition of metallic Si and Fesilicide inclusions in moissanite grains extracted from
kimberlites from Yakutia, Russia. They also presented C-isotope data of moissanite grains, which were clearly distinguishable from interstellar SiC (e.g., Stone et al. 1991; Zinner et al.
1989). According to Mathez et al. (1995, p. 781–782), chemical and mineralogical data obtained from the SiC, the inclusions, and the associated minerals “…leaves little doubt that
SiC occurs naturally and is present in the Earth’s mantle…”
and “…establish that SiC…is a widespread, albeit rare, phase
in diamond-bearing rocks.”
Moissanite, besides diamond, is a potential “window” into
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