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Abstract. Remains of the large-sized deer Megaceroides obscurus have been recognised
in mammal assemblages from early Pleistocene sediments of Moldova. The species M.
obscurus is fairly well represented in the early Pleistocene localities of Western Europe
(c.g. Italy and England) referred to the Late Villafranchian (Farneta faunal unit). It is a di-
rect ancestor of the well-known and widespread species M. verticornis which is character-
istic of the Galerian faunal assemblages of the late early and middle Pleistocene. The
remains from Moldova add to the knowledge of the early phase of dispersal of the genus
Megaceroides in the European regions.
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[. INTRODUCTION

This paper is the first report on the occurrence of the large-sized deer Megaceroides obscurus
(AzzAROLI, 1953) from the early Pleistocene sediments of localities in the Moldovan Republic. M.
obscurus is so far the oldest and most primitive species of the genus Megaceroides; its occurrence
characterises European assemblages of the upper part of the Late Villafranchian (according to the
biochronological scheme used in the West of Europe — AZZAROLI 1977; TORRE et al. 1992; MASINI
etal. 1995) and of the Odessan complex (according to the scheme used in the East of Europe, NIKI-
FOROVA et al. 1982, MARKOVA 1990).

The large-sized cervids of the tribe Megalocerini VIRET, 1961, constituted an important element
in the European faunas starting from the early Pleistocene. These deer, first united in the genus
Megaceros OWEN, 1844, later emended into Megaloceros BROOKES, 1828 (LISTER 1987), actually
belong to distinct phylogenetic lineages. On the basis of morphological characters of skull and ant-
lers AzzZAROLI (1952) recognised the existence of two groups, whose formal status he did not give:
the Megaceros verticornis (DAWKINS, 1872) group characterised by a convex or flat forehead, and
antlers with the basal tine rounded in cross-section and the second tine set in a dorsal position, and
the Megaceros giganteus (BLUMENBACH, 1803)group with concave foreheads and a markedly flat-
tened first tine. Subsequently, AMBROSETTI (1967) referred the groups recognised by AZZAROLI
(1952) to Megaceros (Megaceroides) and M. (Megaceros), respectively. The systematic definition
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of Megalocerini has been dealt with by many other authors, to whom the reader is referred for fur-
ther details (KAHLKE 1956, 1965, 1969; RADULESCO and SAMSON 1967; GERAADS 1986; LISTER
1987; HADJOUIS 1990; VISLOBOKOVA and CHANGKANG 1990). Recently, AZZAROLI and MAZZA
(1992, 1993) have proposed to raise Megaceroides JOLEAUD, 1914, to generic rank in as much as it
had an independent origin from Megaloceros.

Megaceroides includes closely related species which are well represented in European and Mid-
dle Eastern assemblages of the early and middle Pleistocene and in the late Pleistocene of North Af-
rica. Within this genus, two phyletic lines are recognisable: the line connecting the species M.
obscurus and M. verticornis, and that of M. Solilhacus (ROBERT, 1829). The second group com-
prises also M. Dawkinsi (NEWTON, 1882), the species endemic to England, characterised by a sig-
nificant reduction of size (AZZAROLI 1953), but close to M. solilhacus in antler morphology. These
two lineages seem to have already been separated since the early Pleistocene, as suggested by the
occurrence of a form similar to M. solilhacus in Spain (Venta Micena, MENENDEZ 1987) and of M.
obscurus in Italy, England (ABBAZZI 1995) and Moldova (present paper). At present, the mode in
and tempo at which the two lines separated are unclear. Further, though the megaceroid from Venta
Micena agrees with M. solilhacus in the morphology of the proximal part of the antler (i.e. lack of
basal tines), it differs from the material recovered from the type locality (surroundings of Solilhac,
ROBERT 1829; MOULLADE 1886; cf. AZZAROLI 1979) and from other European sites (e.g. Isernia La
Pineta, ABBAZZI and MASINI 1997), in its slender limb bones, distinctly smaller braincase, and in
some plesiomorphic characters, such as the more elongated cranial roof and the differently directed
pedicles ( for comparison see the skull of M. solilhacus from Blanzac, AzzAROLI 1979). These dif-
ferences evidence that systematic revision of this material is needed.

M. algericus (LYDEKKER, 1890), the type species of the genus according to AZZAROLI and
MazzA (1993), is a younger form of Megaceroides limited to North Africa (Algeria, Morocco,
JOLEAUD 1916; HADJOUIS 1990). It may have been an offshoot of M. verticornis or an independent,
though closely related, lineage.

The species referred to the genus Megaceroides share a general structure of antlers, which show
a proximal part oriented more or less horizontally, and an approximately vertical distal part. The
posterior tine is inserted in the place of marked change in the orientation of the beam. Conversely,
the development and occurrence/absence of the basal tines, namely, spurious and outer tines ac-
cording to AZZAROLI and MAZZA (1992, 1993), show a greater variability and therefore they are the

Fig. 1. Terminology of tines in the proximal subhorizontal part of antler of Megaceroides. The extremes in the morphological
varigbility of this part of the beam are shown. a) M. obscurus, lectotype from Mundesley, East Anglia, Cromer Forest Bed For-
mation; b) M. solilhacus, lectotype from Solilhac (after AZZAROLI 1979). Left antlers in anterior view. The measure is 10 cm.
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main diagnostic characters in separating particular species (Fig. 1). As a matter of fact, the spurious
tine is well developed in the archaic forms (M. obscurus ), while it is in general reduced to a knob or
even absent in the more advanced species (M. verticornis). The outer tine undergoes a reduction
mainly in the lineage of M. solilhacus where it may disappear. Moreover, the beams tend to become
shorter and to lie almost horizontally in the more derived forms (ABBAZzI and MASINI 1997). The
regression of the basal tines in Megaceroides was already noted by KAHLKE (1956), who however
did not describe the forms characterised by different stages of development as distinct taxa, but as
morphotypes within the species verticornis. As regards the skull, the primitive forms of Megaceroi-
des, like M. obscurus, have their forehead slightly concave.

Megaceroides seems to have originated from the genus Eucladoceros as suggested by the occur-
rence of intermediate forms between the two genera. An antlered skull of a large juvenile deer is
stored the Geological and Palaeontological Museum of the University of Florence. This specimen,
coming from early Pleistocene sediments of the Petrignano locality (Val di Chiana, Farneta faunal
unit), has been referred by AZZAROLIand MAZZA (1992) to E. ctenoides (NESTI, 1879). It is charac-
terised by the outer tine departing dorsally from the beam to bend downwards, and by a possible
posterior tine where the beam tends upwards (see fig. 8, n.1 in AZZAROLI and MAZZA 1992). These
characters, which represent apomorphies, indicate that the specimen is very close to Megaceroides
obscurus and may be considered as transitional between the two genera. Plesiomorphic features in
the skull, such as concave foreheads, large ethmoidal fissures and preorbital pits, are common to M.
obscurus and Eucladoceros.

Another intermediate form has been recovered from the locality Rotbav-Silvestru in Romania
(carly Pleistocene) and referred to the new genus and species Allocaenelaphus arambourgi by
RADULESCO and SAMSON (1967) to stress its uncertain systematic position. As a matter of fact, the
straight antlers and the insertion of the anterior tine in the same plane of the second tine recall Eucla-
doceros, while the morphology and position of the basal tines, and the stoutness of the postcranial
remains render this form closer to Megaceroides, to which it is at present referred (GERAADS 1986).
In detail, excluding the occurrence of the anterior tine, which may be considered an anomaly or a
re-entry into the morphological variability of the species, the proximal part of the antlers of M.
“arambourgi” RADULESCO & SAMSON, 1967) is very similar to that of M. obscurus, suggesting
their being conspecific.
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II. THE SPECIES MEGACEROIDES OBSCURUS

The species Megaceroides obscurus was described under the name “Cervus” obscurus by
AzZAROLI (1953) on the basis of some antlers found in the Cromer Forest-bed formation (Mun-
desley, Trimingham and Overstrand), which appeared of doubtful systematic position because of
their morphology somewhat intermediate between Eucladoceros and Megaceroides. In subsequent
works, this form was referred to the genus Megaceroides and considered a synonym of M. verticor-
nis (AZZAROLI 1979, 1994; GERAADS 1986; AZZAROLI and MAZZA 1993); the morphological fea-
tures of M. obscurus, such as the well developed spurious tine, were in fact believed to be anomalies
within the variability of the species verticornis. On the contrary, the finds from the Central Italian
localities Pietrafitta and Cava Liberatori show that this feature is widespread among the late Villa-
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franchian megaceroids, where it is always accompanied by a very long outer tine positioned dor-
sally and by moderately diverging beams (about 90°). The consistent association of these characters
suggests that these specimens belong to a distinct taxon.

The most representative sample of the species obscurus has been found at Pietrafitta. These fos-
sils come from a single horizon of lignite within a fluvio-lacustrine succession, and are associated
with taxa characteristic of the Farneta faunal unit e.g. Archidiskodon meridionalis vestinus AZZA-
ROLI, 1997, Leptobos aff. Vallisarni MERLA, 1949, Pseudodama farnetesis AzZAROLI, 1992, Mi-
crotus (Allophaiomys) cf. ruffoi PASA, 1947; cf. MASINI et al. 1995). It is only at this site that an
antlered skull and postcranial bones have been found anatomically joined. These remains are of
larger size and more sturdy than those of the Late Villafranchian Fucladoceros. The large-deer from
Pietrafitta, previously referred by AzzAROLI and MAZZA (1992, 1993) to the new species M. Bold-
rinii AZZAROLI and MAZZA, 1992, is represented also by several fragmentary antlers and some iso-
lated teeth and postcranial remains. At Cava Liberatori, where remains of a faunal assemblage
referred to the Farneta faunal unit have been recovered (Archidiskodon meridionalis vestinus AZZA-
ROLIL, Leptobos aff. vallisarni, Pseudodama farnetesis AzZAROLIL, Equus aff. Stehlini AZZAROLI,
Equus stenonis COCCHI, 1867), an antlered skull of M. obscurus has also been found (ABBAZZI
1995). At Selvella (Val di Chiana, Central Italy, DE GIULI 1987) only some postcranial remains of a
large-sized deer, previously referred to Eucladoceros cf. dicranios (NESTI, 1879) (DE GIULI 1987,
AzzZAROLI and MAZZA 1993), have been recovered. This locality is close in age to Cava Liberatori,
as suggested by the taxonomic composition of the fauna. The deer from Selvella may be referred to
M. obscurus, as indicated by its size larger than that of Fucladoceros and by the biochronological
position of the locality.

More difficulties arise when M. obscurus occurs in the same locality, together with both Eucla-
doceros and other species of Megaceroides, as for instance in the sediments of the Cromer Forest-
bed Formation, which contain different fossiliferous horizons mainly of early and early middle
Pleistocene age (GIBBARD et al. 1991; LISTER 1993). In this case it is difficult to distinguish, at least,
between the postcranial remains of M. verticornis and M. obscurus, because no great morphologi-
cal differences can readily be perceived between them.

[II. THE LOCALITIES

Stratigraphical and biochronological setting

The fossil remains of M. obscurus described in the present paper were collected from alluvial
deposits of the ancient Nistru (Dnestr) exposed in the following sites of Eastern Moldova (Fig. 2):
Salcia, Cobusca Veche (Anenii Noi district), Firladeni, Ursoaia (=Tanatari, Canusheni district).
The most interesting site from the geological and paleontological viewpoint is the gravel-sand
quarry near the village of Salcia. The alluvial deposits of this quarry consist of two sequences. The
lower sequence, approximately 3-4 m thick, is mostly composed of yellow-grey cross-bedded sands
with gravel lenses and underlain by Upper Sarmatian clays. The remains of the following mammals
have been found in these deposits: Desmana thermalis KORMOS, 1930, Proochotona eximia
CHOM., Citellus nogaici TOP., Spalax minor TOP., Allocricetus cf. ehiki SCHAUB, 1930, Villanyia
petenyii MEHELY, 1914, V. fejervaryi KORMOS, 1934, Prolagurus arankae KRETZO1, 1954, P. pan-
nonicus KORMOS, 1930, Promimomys moldavicus KORM., Mimomys reidi HINTON, 1910, M. inter-
medius NEWTON, 1881, M. hintoni KRETZOI, 1941, Allophaiomys pliocaenicus KORMOS, 1932,
Vulpes sp., Crocuta (?) sp., Felis (Lynx) issiodorensis CR. et JOL., Felis sp., Anancus sp., Archidisko-
don gromovi ALESKEEVA and GARRUT, 1965, Archidiskodon sp., Hipparion sp., Equus cf. livenzov-
ensis BAIG., Equus ex. gr. stenonis, Dicerorhinus cf. etruscus (FALCONER, 1868), Elasmotherium
sp., Paracamelus gigas SCHLOSSER, 1924, Procapra sp., Bison sp. (DAVID et al. 1988; DAVID



