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INTRODUCTION

Karpatite, previously called pendletonite or carpathite (Mur-
doch and Geissman 1967, 1968), was named and Þ rst described 
by Piotrovskii (1955) from Trans-Carpathia. The mineral was 
identiÞ ed as a molecular crystal of coronene (C24H12, a polycyclic 
aromatic hydrocarbon, or PAH) on the basis of chemical analysis, 
melting point, UV spectrum, X-ray powder diffraction pattern, 
and its derived unit-cell dimensions (Murdoch and Geissman 
1967). Wise et al. (1986) revealed that karpatite consists solely of 
coronene molecules, using high-performance liquid chromatog-
raphy. In general, PAH minerals are highly complex assemblages 
of organic compounds that can provide insights into their genesis 
(Blumer 1975; Wise et al. 1986; Jehlička et al. 2006). However, 
karpatite is so pure that the formation process is not known at 
all (Wise et al. 1986).

Many structural analyses of natural karpatite and synthetic 
coronene were reported (natural karpatite: Frank-Kamenetskii et 
al. 1967; Murdoch and Geissman 1967, 1968, synthetic coronene: 
Robertson and White 1944, 1945; Fawcett and Trotter 1965; 

Krygowski et al. 1996). However, the structural reÞ nement of 
natural karpatite has not been carried out. Detailed crystal-chemi-
cal analyses may provide structural insight into the perfect purity 
of this rare mineral, and carbon isotope analysis could trace the 
carbon component back to its origin in nature. 

Here we present the results of infrared absorption analysis, 
Raman scattering analysis, the single-crystal structure analysis, 
and carbon isotopic analysis of karpatite from the Picacho Peak 
Area (San Benito County, California) in the hope of unraveling 
its origin and the formation process.

SAMPLES AND OCCURRENCES

Samples of karpatite were selected from specimens from 
the Picacho Peak Area, San Benito County, California, which 
is located in the New Idria District (Fig. 1). The geology of the 
New Idria District was studied extensively (Eckel and Meyers 
1946; Coleman 1961; Linn 1968; Fox 1983; Studemeister 1984), 
and afterward the mineralogy of the New Idria ores has been de-
scribed in detail by Boctor et al. (1987) and Dunning et al. (2005). 
Karpatite from the sample locality was presumed to be formed 
by hydrothermal activity (Murdoch and Geissman 1967).
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ABSTRACT

Karpatite from the Picacho Peak Area, San Benito County, California, has been characterized as 
an exceptionally pure crystal of coronene (C24H12) by infrared absorption analysis, Raman scattering 
analysis, and differential thermal analysis. Furthermore, the crystal structure of karpatite was deter-
mined using a single-crystal X-ray diffraction method for the Þ rst time. The mineral crystallizes in 
the monoclinic system, space group P21/a, with unit-cell dimensions of a = 16.094(9), b = 4.690(3), 
c = 10.049(8) Å, β = 110.79(2)°, V = 709.9(8) Å3, and Z = 2. The structure was solved and Þ nally 
reÞ ned to R1 = 3.44% and wR2 = 2.65%, respectively. The coronene molecules in the crystal structure 
of karpatite are all isolated and the intermolecular distances correspond to van der Waals interactions. 
The coronene molecules have the high degree of aromaticity and no overcrowded hydrogen atoms, 
both of which avoid a mixing of other polycyclic aromatic hydrocarbons (PAHs) in karpatite. The 
corrugated arrangement of coronene molecules constituting karpatite prevents intercalation reactions, 
accounting for the exceptional purity of this mineral. 

The isotopic composition of carbon was measured, using an elemental analyzer-isotopic ratio mass 
spectrometer (EA/IRMS). The present karpatite yielded a δ13C value of �22.39 ± 0.18� (vs. VPDB), 
which is similar to carbon isotopic compositions of sedimentary organic matter in the far-reaching 
tectonic regions. This organic matter might be converted to coronene molecules by hydrothermal ß uids 
leading to formation of karpatite. Textural relationships indicate that after the strong concentration 
of coronene molecules in hydrothermal ß uids, karpatite growth postdates both hydrothermal quartz 
precipitation, and subsequent cinnabar formation.
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