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Abstract. The fossil record of Triassic jawed vertebrates in Bulgaria, marine reptiles in particular, is still notoriously
scarce and understudied. We report on a newly discovered fish and sauropterygian material from an otherwise well-
studied part of the Middle Triassic Mogila Formation near the village of Tserovo, Svoge Municipality. Some prelimi-

nary data on the fossil content of this new vertebrate fossil site is provided.
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The Triassic System in Bulgaria is characterized by
three distinctive types of successions, representative
of different paleogeographic and geodynamic envi-
ronments — Peri-Tethyan (Balkanide), Sakar (Meta-
morphic), and Tethyan (East-Balkan and Strandzha
subtypes) types (e.g. Zagorchev, Budurov, 2009).
Of these, the Peri-Tethyan Triassic rocks are most
widespread, cropping out in various parts of the
West Fore-Balkan, West and Central Balkan, and
Srednogorie tectonic zones (Ivanov, 2017). These
deposits represent a complete Early to Late Trias-
sic transgressive-regressive cycle (Chatalov, 2013;
Zagorchev, Budurov, 2009). The marine sedimen-
tary rocks are part of the Iskar Carbonate Group
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(Tronkov, 1981) and share similarities with both the
Germanic and Alpine type of Triassic sedimentary
successions (Chatalov, 2013; Ganev et al., 1967),
which are known for their diverse fossil marine
herpetofauna (Rieppel, Hagdorn, 1997); however,
the remains of marine reptiles in Bulgaria are ex-
ceedingly rare, with only a single partial skeleton
of Nothosaurus giganteus described from the area
of the town of Belogradchik (Bakalov, Filkov,
1954; Rieppel, Wild, 1996). Recently, Nikolov et
al. (2021) reported the presence of fish and saurop-
terygian fossils in the Anisian carbonates located
northeast of the town of Godech (Fig. 1a). Despite
their perceived rareness in Bulgaria, Middle Trias-
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sic marine reptiles are relatively well-represented
in the regional fossil record, with remains known
from Romania (Huza et al., 1987; Jurcsaz, 1982;
Posmosanu, 2013; and references therein), Hungary
(Gere et al., 2020; Osi et al., 2013; Segesdi, Osi,
2021; and references therein), and Slovenia (Gale
et al., 2022; Hitij et al., 2010; Rieppel, 1997; and
references therein). Herein we report on a new Mid-
dle Triassic (Anisian) vertebrate site near the village
of Tserovo, West Bulgaria, and provide preliminary
information on its taxonomic content.

In 2022, one of us (D. Dimitrov) noticed numer-
ous fossil bones of marine reptiles (sauropterygians)
in the Middle Triassic carbonate rocks cropping out
at the abandoned quarry, located about 500 m west of
the village of Tserovo, Svoge Municipality (Fig. 1b).
Tectonically, this fossil-bearing succession is part
of the Berkovitsa Unit of the West Balkan Tectonic
Zone (Angelov et al., 2009a; Ivanov, 2017), while
in lithostratigraphic context the rocks belong to the
Middle Triassic (Anisian) Mogila Formation (Asser-
etto et al., 1983), which is part of the Iskar Carbon-
ate Group (Tronkov, 1981). Recently, the bio-, paly-
no-, sequence-, and cyclostratigraphy of the Mogila
Formation have been extensively studied along the
Iskar River gorge, between the villages of Tserovo
and Opletnya (Ajdanlijsky et al., 2018, 2019, 2020).
Ajdanlijsky et al. (2020) dated the carbonate succes-
sion cropping out at the quarry west of Tserovo as
Anisian (Aegean—lowermost Bithynian; i.e. ~247—
245 Ma). Our team visited the quarry several times in
2023 and once in 2024 in order to study the site and
collect vertebrate fossil material. Fossils of jawed
vertebrates (gnathostomes) are found throughout
the section, although they appear to be more numer-
ous in the upper half. In the uppermost 20 m of the
rock succession, we observed in situ bones in at least
two different beds. Bones and teeth are rarely col-
lected in-situ due to the vertical nature of the outcrop
and the hardness of the carbonates; instead, fossil
specimens are collected opportunistically in broken
pieces of host rock. This is especially problematic
for skeletal remains, which are commonly revealed
only in cross-section. However, because the sedi-
mentology and stratigraphy of this site is well-stud-
ied (see Ajdanlijsky et al., 2020), it is possible to use
sedimentological data to assign specimens still in the
rock matrix to particular stratigraphic levels within
the section. Skeletal elements are disarticulated and
isolated, usually poorly preserved. Some fossil bones
associate with pyrite mineralization, which partially
or completely encrusts them. Small-sized pyrite crys-
tals are also present within the bone, filling vascular
or intertrabecular spaces, as observed along naturally
broken surfaces. The presence of pyrite suggests re-
ducing conditions around the skeletal remains during
burial and early diagenesis.
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All collected specimens are stored in the collec-
tion of the National Museum of Natural History at
the Bulgarian Academy of Sciences. Smaller-sized
fossils are examined and photographed on Zeiss
Stemi 2000-C stereomicroscope equipped with
Canon EOS 2000D digital camera. Photographs
were processed with Adobe Photoshop CS5.1.

The fossil remains of three gnathostome clades
have been found so far at the site: Chondrichthyes,
Osteichthyes, and Sauropterygia. Within the fossil
sample, chondrichthyans are represented by a sin-
gle lateral tooth crown (NMNHS FR89) of hybo-
dontiform shark. The crown is low, mesiodistally
elongated, weakly bicuspid, with elaborate surface
ornamentation of ridges and pits (Fig. 1c). This
morphology is typical for durophagous species.
Teeth and ganoid scales (i.e. rhomboid scales with
a thick basal layer covered by thin layer of glossy
hypermineralized tissue called ‘ganoin’) of osteich-
thyans are more common (Fig. 1d—e). Tooth crowns
are conical, apicobasally elongated and pointy. The
apicalmost % of the crown is slightly compressed
labiolingually and is covered by smooth acrodin
cap, while the other % bear numerous very fine lon-
gitudinal striations (Fig. 1d). The morphology of the
teeth is consistent with that of the predatory fishes
of the clade Saurichthyidae, which were widespread
in the Tethyan realm during the Triassic. Two iconic
groups of Middle Triassic sauropterygians—Notho-
sauroidea and Placodontia—are present at the Tsero-
vo site (Fig. 1f-h). Currently, the placodont materi-
al consists of several isolated tooth crowns (Fig. 11).
A single strongly elongated, slightly curved conical
tooth crown with well-developed vertical ridges is
tentatively referred to Nothosauroidea (Fig. 1g).
Another specimen, a partial mandible with an as-
sociated tooth imprint, showing apicobasal curving
and vertical ridges is also considered to be from a
nothosaur (Fig. 1h). Postcranial material, which is
currently indeterminate or is too fragmentary to be
assigned to a more exclusive taxon, includes verte-
brae, neural arches, ribs, and long bone fragments.
Among the better preserved fossils are a small com-
plete (?) humerus (Fig. 1i) and a long bone, pos-
sibly a femur, which associates with several small
and poorly preserved distal limb elements (Fig. 1j).
These small elements are completely encrusted by
pyrite (Fig. 1j).

The taxonomic composition of the fish and ma-
rine reptile fauna of the Tserovo site is the same as
that of the fauna found near the town of Godech
(Nikolov et al., 2021), at least at a high taxonom-
ic level. Further taxonomic work on the collected
specimens and new more complete fossils are nec-
essary to elucidate any potential differences at ge-
neric or species level between the two sites. Now,
it is clear that vertebrate fossils are more common
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Fig. 1, a, Bulgarian fossil site yielding remains of marine reptiles: 1 — Oreshets (near Belogradchik); 2 — Godech; 3 — Tserovo;
b, Simplified geological map of the studied area (after Angelov et al., 2009a, b): / — Quaternary deposits; 2 — Etropole Forma-
tion (Middle Jurassic); 3 — Ozirovo and Kostina formations (Lower Jurassic); 4 — Mogila Formation (Middle Triassic); 5 — Svidol
Formation (Middle Triassic); 6 — Petrohan Terrigenous Group (Lower Triassic); 7 — Petrohan pluton (Upper Carboniferous);
8 —Grohoten Formation (Ordovician); 9 — fault; /0 — thrust fault; /7 —reversed fault; /2 —river; /3 — road and/or tourist track; /4 —
railway track; /5 — fossil site; ¢, A hybodontiform tooth crown (NMNHS FR89); d, A saurichthyid tooth crown (NMNHS FR91);
e, A ganoid scale (NMNHS FR92); f, A placodont tooth crown (NMNHS FRS88); g, A nothosaur tooth crown (NMNHS FR93);
h, A partial (?) nothosaur mandible with a tooth imprint (see enlarged area) (NMNHS FR35); i, A sauropterygian (?) humerus (NM-
NHS FR83); j, A sauropterygian long bone, possibly a femur (dashed line), with some poorly preserved distal limb bone elements
(enlarged areas) (NMNHS FR97). Scale bar: c-d — 3 mm; e — 1| mm; f~g — 5 mm; h—j — 3 cm.

in the Middle Triassic of Bulgaria than previously
thought and future prospections of similarly aged
outcrops in other parts of the country will certainly
enrich the regional fossil record.
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