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Нови находки на Mosasaurus от Горнокредната Серия в България
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Abstract. We report a new mosasaur material from the Upper Cretaceous strata of the Central Balkan Mts. (Bulgaria), 
comprising several mandibular and/or dentary? that are briefly described and pictured. The final preparation is going 
to take more time, but the findings are worth recording at this moment. Considering the tooth crown morphology, we 
assume that the fossils belong to the genus Mosasaurus. These remains originate from levels yielding the inoceramid 
species Endocostea typica, which dates them as early Maastrichtian. In Bulgaria, this is the oldest known mosasaur 
record to date.
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Introduction

Mosasauridae is a clade of marine squamates that ap-
peared and evolved in the Late Cretaceous. The earli-
est mosasaurids were small animals (1–1.5 m in size) 
known from the upper Cenomanian strata in Croatia 
(Dutchak, Caldwell, 2006). After the Cenomanian–
Turonian transition, mosasaurids became better adapt-
ed to marine environments, i.e., body size increased, 
skull was modified for more efficient feeding, tail also 
improved as a propulsive organ, and changes also 
occurred in the limbs, which turned into flippers or 
paddle-like appendages (Bell, Polcyn, 2005). Mosa-
saurids were efficient swimmers, attaining overall 
lengths of 14–17 m, and became top predators of Late 
Cretaceous seas until their extinction during the Cre-
taceous/Paleogene mass extinction event (Driscoll et 
al., 2018). Although they inhabited mainly marine set-
tings, some forms are known from freshwater environ-
ments (Makadi et al., 2018).

Mosasaurids have been recorded worldwide. As 
far as generic diversity is concerned, a single ge-
nus existed during the late Cenomanian, while dur-
ing the Turonian, diversity increased to ten genera 
(Polcyn et al., 2014). During the Turonian–Conia-
cian, the number of known genera decreased to six 
or seven, and then expanded again to twelve during 
the Santonian/Campanian time span (ibid.). At the 
beginning of the Maastrichtian, only six genera are 
known, but by the mid-Maastrichtian, there were 
ten, with a maximum of fourteen genera (ibid.). 
Towards the end of the Maastrichtian, representa-
tives of the genera Plioplatecarpus, Mosasaurus, 
Prognathodon, Carinodens, and Halisaurus were 
common in present-day northern Europe, Africa 
(Angola), and the eastern coast of the Western In-
terior Basin of North America (ibid.). A few addi-
tional genera have recently been discovered in the 
upper Maastrichtian of Morocco (e.g., Longrich et 
al., 2023). Linked to the extirpation of inoceramid 
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bivalves during the mid-Maastrichtian Event, the 
durophagous mosasaurian genus Globidens became 
extinct in North America (Polcyn et al., 2014; Du-
bicka et al., 2024).

Bulgarian mosasaur records
Bulgarian mosasaurid records are scarce and re-
stricted to north and northwest Bulgaria (Fig.  1a; 
see also Nikolov, 2024). Tzankov (1939) described 
the earliest known mosasaurids in the form of iso-
lated tooth crowns, found in clayey limestones near 
Somovit Village (Pleven District, N Bulgaria). They 
were identified as Leiodon (Liodon) anceps, Mosa­
saurus giganteus Soemmering and Globidens fraasi 
Dollo. Several of these identifications have recently 
undergone revision, such as the problematic (sub)
genus Leiodon (Liodon) (= ?Prognathodon), while 
M. giganteus was synonymized with Mosasau­
rus hoffmanni Mantell, and G. fraasi was referred 
to Carinodens belgicus Woodward (cf. Jagt et al., 
2006). Present knowledge about the Upper Creta-
ceous strata in this area indicates that the mosasau-
rid-bearing limestones belong to the Kaylaka For-
mation, dated as late Maastrichtian (Dabovski et al., 
2009).

Nikolov and Westphal (1976) reported caudal 
vertebrae of a mosasaur and isolated teeth, obtained 
from a quarry 2  km east of Varbeshnitsa Village 
(Vratsa District, NW Bulgaria). The fossil-bearing 
rocks are fine-grained limestones (40 m thick), also 
containing Belemnitella junior and Hemipneustes 
striatoradiatus (ibid.). This locality also belongs to 
the Kaylaka Formation (Jolkičev, 1986) and is late 
Maastrichtian in age (see Jagt et al., 2006, p. 57).

Jagt et al. (2006) revised earlier Bulgarian mosa-
saurid findings, but also described remains col-
lected in 1985 from the Labirinta Cave (located be-
tween Drashan and Breste villages, Vratsa District, 
NW Bulgaria). The fossil material comprises a frag-
ment of a lower jaw with two teeth preserved, and 
is referred to as Mosasaurus cf. hoffmanni Mantell, 
1829. It was recorded in light gray recrystallized 
limestones, which are again from the Kaylaka For-
mation (Jolkičev, 1986). Based on the presence of 
a phragmocone of Hoploscaphites constrictus, as 
well as on identification of lamniform shark teeth 
(Squalicorax pristodontus and Anomotodon sp.) 
found in association with the mosasaur material, 
this locality was dated as late Maastrichtian (Jagt 
et al., 2006).

The present mosasaur record
The area, from which the present material was ob-
tained, falls in the central part of the Central Bal-
kan–Fore Balkan tectonic zone sensu Ivanov (2017) 

(see Fig. 1a). It is characterized by the occurrence of 
subhorizontal Upper Cretaceous sediments, divided 
into four lithostratigraphic units: the Bazov Dyal, 
Darmantsi, Kunino, and Mezdra formations. These 
strata overlie unconformably the Upper Jurassic–
Lower Cretaceous deposits of the Kostel Formation 
and lie below the Botev Vrah thrust. They are lime-
stone-dominated and late Campanian?–early Maas-
trichtian in age (for details, see Metodiev et al., this 
volume). We have found a partially preserved upper 
and lower jaw, with attached teeth and several iso-
lated teeth, in outcrops close to the Pleven Hut that 
represent a complete Upper Cretaceous succession 
characteristic of the area (Fig.  1b). Stratigraphi-
cally, our findings are from the lower part of the 
Darmantsi–Kunino Formation lithological transi-
tion, which is composed of gray micritic limestones 
with glauconite and flint nodules. In particular, the 
mosasaur remains were extracted from an isolated 
limestone block, which corresponds to a noted fos-
siliferous level, in which other common fossils are 
also present. Among the latter, a few large-sized 
ammonites, Pachydiscus spp., are worthy of note, 
but especially a single partially preserved inocera-
mid bivalve identified as Endocostea typica Whit-
field, 1880 (Fig. 1c). The latter taxon is very charac-
teristic of the lower part of the lower Maastrichtian 
and is an index taxon for the eponymous zone at 
the lower Maastrichtian in the Euroamerican region 
(Walaszczyk et al., 2002). Nannofossil assemblages 
are poorly preserved and depauperate. However, 
1.05 m above the inoceramid level, the first very 
rare specimens of A. maastrichtiensis were detect-
ed; down-section, only A. cymbiformis and A. con­
fusa occur. Base A. maastrichtiensis in Bulgaria 
falls in the lower Maastrichtian (see Metodiev et al., 
this volume, and references therein). Based on these 
data, we date our mosasaur find as early Maastrich-
tian. Currently, this is the oldest record of the Mosa-
sauridae in Bulgaria.

Mosasaur remains were collected in parts and 
separately because of the hardness of the matrix, in 
which they are embedded. In view of the fact that 
these fossils are still being prepared at the Museum 
of Paleontology and Historical Geology at Sofia 
University “St. Kliment Ohridski”, we here present 
only three broken-off teeth from the lower jaw (den-
tary) (Fig. 1d–r). There is partial preservation of the 
teeth, with varying degrees of loss of the apical por-
tion. They are large tooth crowns, with two non-ser-
rated carinae. The labial surface is almost flat, while 
the lingual surface is more convex in all teeth. Both 
tooth surfaces are faceted. The best-preserved tooth 
(Fig. 1d–h) is a 75-mm long crown, with part of 
the dentary bone attached to it. The lingual surface 
has six clearly visible facets, while the labial sur-
face bears three facets. The marginal tooth crown 
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Fig. 1. a, Tectonic sketch map of Bulgaria (after Ivanov, 2017), showing outcrop and subcrop occurrences of the Upper Cretaceous 
rocks (after Dabovski et al., 2009) and positions of Bulgarian mosasaur localities; b, lithological column of the Upper Cretaceous 
strata near the Pleven Hut with position of the mosasaur remains; c, Endocostea typica Whitfield, 1880; d–h, Mosasaurus sp. lower 
jaw tooth (d – lingual view; e – distal view; f – apical view; g – labial view; h – mesial view); i–m, Mosasaurus sp. lower jaw tooth 
(i – lingual view; j – mesial view; k – apical view; l – distal view; m – labial view); n–r, Mosasaurus sp. lower jaw tooth (n – lingual 
view; o – apical view; p – mesial view; q – distal view; r – labial view).
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(Fig. 1i–m) was extracted with part of the mandible 
attached, having a total height of the fragment of 
52 mm. Similar to the previous tooth, the lingual 
surface is convex, but it bears nine facets, while the 
labial surface has four facets. The least well-pre-
served specimen (Fig. 1n–r) is a 41-mm long tooth 
crown with partially eroded enamel of the labial 
side, where the sediment infilling of the pulp cavity 
is exposed. Six facets are visible on the lingual sur-
face. Based on the tooth crown morphology, we hy-
pothesize that the collected mosasaur fossils belong 
to the genus Mosasaurus Conybeare, 1822. Further 
studies on the entire collected material are neces-
sary for more precise taxonomic identification.
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