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BULLET-POINTS ABSTRACT
+ MSNUP 117602 represents one of the few monodontid skull of early Pliocene
KEYWORDS: age worldwide.
Monodontidae; » This discovery testifies the presence of a monodontid taxon in the Mediterranean
Pliocene; Basin.
Mediterranean Basin. » The fossil skull shares several characters with the skull of both extant
monodontid genera.
» Past monodontid species seems to have been adapted to subtropical climate
conditions.
AC3151; MACUP AC3488; MCSNT 773; MLSUF
INTRODUCTION

Extant monodontids (Cetacea: Odontoceti: Mono-
dontidae) are cold-water toothed whales that inhabit
the Artic, the North Atlantic, and the North Pacific
Oceans. The family includes two extant species: Mo-
nodon monoceros Linnaeus, 1758 and Delphinapterus leu-
cas (Pallas, 1776), commonly known as narwhal and
beluga, respectively. The fossil history of Monodonti-
dae is still scanty. Indeed, only two extinct species of
monodontids are known to date, namely Denebola bra-
chycephala Barnes, 1984 from the upper Miocene Al-
mejas Formation (Isla Cedros, Mexico), and Bohaskaia
monodontoides Vélez-Juarbe & Pyenson, 2012 from the
lower Pliocene Yorktown Formation (Virginia, USA).
In 2013, an odontocete neurocranium was recovered
from the lower Pliocene sandstones exposed in the
Axcille succession (Grosseto Province, Tuscany, Italy)
(Fig. 1). Thanks to the abundance of recent findings of
marine vertebrate skeletons, and owing to their remar-
kable state of preservation, this site is now regarded as
a genuine Pliocene marine Fossil-Lagerstdtte (Tinelli et
al., 2012; Tinelli, 2013).

MATERIALS AND METHODS

The odontocete partial skull from Arcille is currently
stored at the Museo di Storia Naturale dell’Universi-
ta di Pisa (MMSNUP) with accession number 117602.
The list of the other odontocete skulls observed for
the current study include 7 Delphinapterus leucas (MA-
CUP AC3674; MLSUF 868; MSNUP C276; MSNUP
C277; MZUN Z315; MZUN Z324; MZUN Z1013);
8 Monodon monoceros (MACUB A4216; MACUP

870; MSNB 1387; MSNUP C274; MSNUP C275).

Institutional abbreviations

MACUB, Museo di Anatomia Comparata dell’U-
niversita di Bologna; MACUP, Museo di Anatomia
Comparata dell’Universita di Pavia; MCSNT, Museo
Civico di Storia Naturale di Trieste; MZUF, Museo
“La Specola” Universita di Firenze; MSNB, Museo di
Scienze Naturali di Bergamo “E. Caffini”; MSNUP,
Museo di Storia Naturale dell’Universita di Pisa;
MZUN, Museo zoologico dell’Universita degli Studi
di Napoli “Federico II”.

Discussions AND CONCLUSIONS

MSNUP 117602 is referred to Monodontidae owing
the presence of a medial exposure of the maxillae
anterior and lateral to the external bony nares [a sy-
napomorphy of monodontids according to Muizon
(1988)]. This fossil represents the first fossil occurren-
ce of the family Monodontidae in the Mediterranean
Basin. When compared with extant and extinct mo-
nodontid species, MSNUP 117602 exhibits a mosaic
of characters. It shares with Denebola brachycephala,
Delphinapterus leucas, and Monodon monoceros. an al-
most subvertical supraoccipital; a sub-circular outline
of the external bony nares. It shares with Bohaskaia
monodontoides and M. monoceros: a rounded eleva-
ted vertex; a V-shaped anterior margin of the medial
exposure of the maxillae between the premaxillae. It
shares only with D. leucas: the anteroposterior elon-
gation of the nasals (thus differing from the oval-sha-
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Fig. 1. Measured stratigraphic sections exposed at Arcille. Modified after Tinelli (2013).

ped nasals of M. monoceros and B. monodontoides and
from the chevron-shaped ones of D. brachycephala); the
squamosal-parietal suture that runs at half of the hei-
ght of the temporal fossa; the transversely narrow and
almost vertical plate of the presphenoid; the posterior
end of the premaxillae taking place at about mid-len-
gth of the external bony nares (in M. monoceros the
premaxillae almost reach the nasals, whereas in B. mo-
nodontoides and D. brachycephala their posterior end is
placed far more anterior); and the vertex includes both
the nasal and frontal bones. It shares only with M. mo-
noceros: the swollen condition of the premaxillary sac
fossae; the more posterior position of the premaxillary
foramina; the arc-like disposition of the left anterior
dorsal infraorbital foramina; the well-developed crest
on the plate of the presphenoid. Moreover, a comple-
te characterization of MSNUP 117602 highlights the
presence of some autapomorphies that prevent any
possible attribution of this specimen to the four mo-
nodontid genera known to date. These characteristics
include: the depression of the premaxillae in front of
the premaxillary sac fossae; the constriction of the me-
dial exposure of the maxilla between the premaxillae
just posterior to the anterior end of the external bony
nares; the lateral expansion of the left premaxilla an-
terior to the left premaxillary foramen; the very small
size of the external bony nares; the triangular nasals
(which are even more slender and posteriorly elon-
gated than in D. Jeucas). Considering the subtropical
climate conditions of the Mediterranean Sea during
the early Pliocene (Bianucci et al., 2009; Prista et al.,
2015; Dominici et al., 2018), the finding of MSNUP
117602 supports the hypothesis of an ancestral adap-
tation of Monodontidae to warm climate conditions

followed by a dispersion to high-latitude environments
which ultimately led to the origin of the modern mo-
nodontid genera.
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