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A gray-black tabular rock block, 60×80 cm and 
10–15 cm thick, was found at a depth of 290 m  
(N 44.052430°, E 22.993142°) in the 13–15 m thick 
gypsum layer of Koshava deposit formed during the 
badenian salinity crisis (13.8–13.4 Ma – De Leeuw 
et al., 2010). The surface of the block is grey mat, not 
glassy, with regmaglipts at places (Fig. 1). It shows 
dense but grained structure inside, layered at places 
due to the presence of single millimetric porous layers. 
The compact layers are built of irregular rosette-like 
aggregates (size up to 1 mm) of α-quartz (94.45 wt%) 
with two systems of cracks. The size of the single 
crystals is up to 0.5×0.25 mm (Fig. 2). Very often a 
“grille” of micronic chalcedony droplets can be ob-
served in the rosette center. The interstitions between 
the rosettes are occupied by a brown-black (under 

Fig. 1. Piece of the studied rock block with regmaglipts (?), covered by 
gypsum crystals

Fig. 2. Quartz rosette-like aggregates and black “carbon” mass between them. Along two directions melting phenomena are developed: white chal-
cedony grains and lenses, surrounded by brown mass of melted “carbon”. The scale bar = 5 mm (plane-polarized light).
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Fig. 3. Drops of “carbon” (black) with Fe micronic crystals (white) 
around (BSE image)

melting phenomena, chalcedony globules (up to 0.45 mm  
in diameter) and mm-long lenses (Fig. 2). Here the 
carbon mass is presented as worm-like forms. A set 
of Planar Deformation Features (PDF) within some 
quartz crystal are found.

In the upper part of the rock block, 1–2 cm under 
its surface, highly porous lenses (10–12x1–2 cm) with 
superficial dendrite-like relief are found. Small lenses 
(up to 2–3 cm) are observed in the bottom part of the 
block as well. They are composed by quartz rosettes, 
also strongly melted at places, and varying amounts of 
amorphous mass (one sample reaches 16.5 wt%) with 
the following composition (in wt%): С 62.76, Н 7.76, 
N 4.7, S 3.99, Cl 1.52 and probably oxygen (16.5), 
together with some (totally 2.72%) Si, Al, Fe, Ca, 
and Na. Other parts of these lenses are built mainly of 
carbon mass, hosting zonal, probably glassy globules 
(from 20 to 280x170 µm in size) with pure SiО2 pe-
ripheries, inner zones containing varying proportions 
of SiО2 and C, and porous cores with hapkeite crys-
tals 1–2 µm in size (Si 17.0 at% and Fe 81.45 at%). 
Skeletal gypsum (~7 µm), magnetite, framboidal py-
rite (up to 5 µm) and other Fe sulfides were observed; 
hapkeite and probably oldhamite, together with halite 
were identified by XRD.

Rock piece with such composition and features 
(PDF, melting phenomena, regmaglypts and typical 
shock-induced mineral as hapkeite) inside the uni-
form gypsum layer, in the absence of isotopic data, 
can be explained as: (1) tektite, unusually large in 
size, or (2) ancient (13.8–13.4 Ma) stone meteorite of 
new, silica-carbonaceous type coming from a planet 
with Earth-type crust e.g. Mars, where layers of opal-
bearing rocks are found (Milliken et al., 2008). The 
superficial glass cover was completely altered in the 
environment of a very acid gypsum lagoon. Compared 
to the carbonaceous meteorites (data of Alexander et 
al., 2007) the studied rock block has 2 times more car-
bon content and higher N/C ratio, but according to the 
H/C ratio it corresponds to the heated meteorites. 
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optical microscope) amorphous mass (5.55 wt%) of 
aggregated drops, 5–25 µm in diameter, surrounded 
by grains of iron up to 5 µm in size (Fig. 3). Rarely 
square, rectangle, 5- or 6-angular forms (0.1–0.2 mm) 
are observed (Fig. 4), like those of fullerite (as report-
ed by Krätschmer et al., 1990). This mass consists of 
(in wt%): C 74.17, H 14.24, N 7.99, and S 1.99 to-
gether with some (totally 1.6%) Si, Mn, Fe, Ca, Na, K, 
and Cl. Amorphous carbon has been proved by Raman 
spectroscopy. Single crystals of sphalerite are found 
and small amount of calcite was identified by XRD. 
The porous layers are 1–2 mm thick and built of the 
same quartz rosettes but with large areas of grille-like 

Fig. 4. Square and 6-angular forms of “carbon” between quartz rosette-
like aggregates; the scale bar is 4 mm (plane-polarized light)


