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ABSTRACT — The remains of Megaceroides calabriae from Middle Pleistocene deposits at locality Bovetto (Southern Calabria) and of
Megaceroides carburangelensis from the late Middle and Late Pleistocene locality Cimilla (South-eastern Sicily) are revised. These deer were
considered as endemic species of strongly reduced size, related to genus Megaceroides (=Praemegaceros), which evolved in insular environment
similarly to the endemic megaceroids fr]om Sardinia, Corsica and Crete, M. cazioti and M. cretensis. The comparison of M. calabriae and M.
carburangelensis with representatives of genera Megaceroides and Dama, carried out in the present study, shows that the Calabrian and Sicilian
deer belong to Dama. In particular the Calabrian form is comparable with D. dama tiberina, a fallow deer documented in the Italian penin-
sula during the late Middle Pleistocene (i isatofic stage 7 of the 6'50 stratigraphy). The results of the present study other than the systematics of
Italian cervids involve also the Pleistocene paleobiogeographic reconstructions of Southern Calabria and Sicily. Therefore a new hypothesis which
takes into account the new systematic position of Calabrian and Sicilian deer is proposed.

RIASSUNTO — [Una revisione dei cervidi di media e piccola taglia del Pleistocene Medio e Superiore della Calabria e della Sicilia]
— Vengono revisionati i resti attribuiti a Megaceroides calabriae dalla localita Bovetto (RC) della fine del Pleistocene Medio e a M. carbu-
rangelensis da Cimilla (Sicilia sud-orientale; Pleistocene Superiore). Questi cervidi sono stati considerati in letteratura come specie endemiche di
taglia fortemente ridotta, appartenenti al genere Megaceroides (=Pracmegaceros), evolutisi in ambiente insulare analogamente ai megacerini
endemici di Sardegna, Corsica e Creta. Il confronto agei cervidi calabrese e siciliano con i rappresentanti dei generi Megaceroides e Dama, effet-
tuato nel presente lavoro, evidenzia come questi appartengano in realty al genere Dama. In particolare la forma calabrese é confrontabile con
Dama dama tiberina, un daino documentato nella penisola italiana durante la parte alta del Pleistocene Medio (stadio 7 della stratigrafia iso-
topica dell vssigeno). Dai risultati emersi nel presente studio, emerge la necessiti di rivedere le ipotesi di ricostruzioni paleobiogeografiche della

Calabria meridionale e della Sicilia durante il Pleistocene.

INTRODUCTION

The opportunity to revise the generic and specific
status of the small and medium sized deer from
Calabria and Sicily has emerged in the course of the
study, still in progress (Abbazzi ez al., in progress), of
the remains OF a rich population of a small sized deer
from the late Middle and Late Pleistocene deposit of
Cimilla locality (Hyblean Plateau, south-eastern
Sicily), previously referred to Megaceroides carburange-
lensis (De Gregorio, 1925) by Bonfiglio ez al. (1993).

Two species of endemic cervids are known in the
“Elaphas mnaidriensis faunal Complex” of Sicily, late
Middle and Late Pleistocene in age. The former is a
red deer, of moderately reduced size, which is consid-
ered either a distinct species, Cervus siciliae Pohlig
1893 (Azzaroli, 1962), or a subspecies of red deer,
Cervus elaphus siciliae (Caloi & Palombo, 1994;
Gliozzi et al., 1994). Another cervid of smaller size is
very common in the Sicilian sites and is sometime
associated with the red deer (cf. Gliozzi et al., 1994;
Di Maggio ez al., 1999). This deer has been referred
to the genus Cervus (De Gregorio, 1925), to Dama

(Fabiani, 1928; Vaufrey, 1929; Maugeri Patane,
1929; Kotsakis, 1979; Burgio & Di Patti, 1990), or
to Megaceros or Megaceroides (= Praemegaceros) (Caloi,
1973; Silvestrini, 1974-75; Gliozzi & Malatesta,
1982; Bonfiglio ez al., 1993; Agnesi et al., 1997).
The deer remains found in the locality Bovetto,
(Southern Calabria, Bonfiglio, 1972), recovered in
the lower levels of littoral deposits referred to the
Eutyrrhenian (oxygen isotopic stage Se of the 8180
stratigraphy), are very important in order to clarify
the systematics of Sicilian small deer. On the basis of
comparisons with the remains from Capo Tindari
cave (north-eastern Sicily) referred to Megaceros cf.
messinae (Pohlig, 1909) by Caloi (1973) and
Silvestrini (1974-75), Bonfiglio (1978) identified the
fossil deer from Bovetto as Megaceros (Megaceroides)
calabriae. M. calabriae was considered by the same
Author a dwarfed species belonging to the M. verzi-
cornis group and the larger sized, lesser endemised
forerunner of the Sicilian species. The same conclu-
sions were achieved by Gliozzi & Malatesta (1982),
who revised the material from Capo Tindari and
from other Sicilian localities. The Authors referred
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these remains to Praemegaceros (Notomegaceros) carbu-
rangelensis (De Gregorio, 1925). They rejected the
validity of the name M. messinae since in their opin-
ion the type material of this species, represented E a
single fragment of antler from Puntali Cave (Pohﬁg,
1909) no longer available, does not show the features
which occur in the richly figured Cervus elaphus “F.a”
carburangelensis (De Gregorio, 1925).

In the following literature, the remains of this
small sized Sicilian deer were generally referred to
Megaceroides [=Praemegaceros| (Notomegaceros) carbu-
rangelensis. Nevertheless, Burgio & D1 Patti (1990),
Burgio (1997), Burgio et al. (1998), showed that evi-
dence of the occurrence of Dama in the Sicilian
Pleistocene faunal assemblages does exist, and under-
lined the need to review all the fossil remains belong-
ing to Megaceroides carburangelensis. Indeed,
Bonfiglio (1978), Gliozzi & Malatesta (1982) and
Caloi & Palombo (1994) observed that the Sicilian
and Calabrian species differ in several features from
the other Mediterranean endemic megalocerines M.
cazioti and M. cretensis. Gliozzi & Malatesta (1982)
report that the proportions of limb bones and of ver-
teEral column of the Sicilian species are closer to
Dama than to Megaceroides cazioti and M. cretensis.
Caloi & Palombo (1994) and Bonfiglio ez al. (2000)
too, stressed the morphological similarity of M. car-
burangelensis with Dama, interpreting it as the result
of convergent evolution and of an adaptation to
Mediterranean environment.

THE GENERIC STATUS OF SICILIAN
AND CALABRIAN DEER

In the present revision, the comparisons are
restricted to genera Megaceroides and Dama since on
morphological basis they are the only potential fore-
runners of the Calabrian deer and of its Sicilian rela-
tive. Both continental and endemic Megaceroides
species, fossil and recent samples of Dama have been
considered, taking into account the more recent liter-
ature (Abbazzi, 1995a, Abbazzi & Masini, 1997; Di
Stefano, 1995, Di Stefano & Petronio, 1997; Lister,
1986, 1993, 1996; Pfeiffer, 1995, 1997, 1998).
Description and comparisons are limited to features
of antlers, skull and dentition since they are suitable
for the purpose of this study.

DESCRIPTION

The description of “M”. carburangelensis is based
on original data from the Cimilla sample which are
part o? a more detailed work still in progress (Abbazzi
et al., in progress) and on literature data (Gliozzi &
Malatesta, 1982; Caloi & Palombo, 1994). The
Bovetto deer, consisting in an incomplete antlered
skull and a right maxillary, carefully described by
Bonfiglio (1978), has been re-examined.

Antlers

The antlers belonging to the Cimilla deer are well
developed relative to body size; they are quite divergent
and oriented posterior-laterally. Divergence of beams
becomes more pronounced during the ontogenesis and
therefore shows a variability according to the age class-
es represented in the sample (see also Otsuka, 1988).

A first tine, fairly well developed, occurs in a basal
and anterior-dorsal position, a second anterior tine
occurs in middle position (Text-fig. 1). Above the latter
tine, the beam curves becoming sub-vertical where the
posterior tine springs out (not visible in Text-fig.1); at
the same time the beam has an inner side torsion
(clockwise torsion in the left antler). The beam has a
sub-circular cross-section at the base and is dorso-ven-
trally flattened in correspondence to the anterior tine.
The beam becomes flat in the sub-vertical part, where a
poorly developed palmation occurs. In some specimens,
above the first basal tine, a fairly well developed ridge
occurs up to the base of the second tine. This ridge is
more pronounced in the sturdier specimens. Just above
the first tine accessory points sometimes occur.

The angle formed by the first tine and the beam is
variable but always greater than 100°. The basal tine
is oriented at first fgorward and then bends laterally
and gently upward. The second tine, smaller than the

Posterior tine

First tine

Second tine

Text-fig. 1 - Left antler of “M”. carburangelensis from Cimilla.
Scale is 4 cm.

Measurements mm Measurements mm
MDb 50.4 mDBa- 2t 37.2
mDb 47.5 MD 1t ’ 26.2
MDBa-1t 36.4 mD 1t 19.7
mDBa- 1t 35.5 L-1t 200
MDBa- 2t 56.8 Dist-bpt 270

Tab. 1 - Measurement of right antler of "M”. calabriae. Legend:
MDb= maximum diameter of the burr; mDb= mini-
mum diameter of the burr; MDBa-1t= maximum
diameter of the beam above the 1° tine; mDBa-1t=
minimum diameter of the beam above the 1° tine;
MDBa-2t= maximum diameter of the beam above the
2° tine; mDBa-2t= minimum diameter of the beam
above the 2° tine; MD 1t= maximum diameter of the
base of 1° tine; mD 1t= minimum diameter of the base
of 1° tine; L-1t= length of 1° tine; Dist-bpt= Distance
between antler base and base of posterior tine.
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first one, is inserted obliquely on the beam and forms
with the distal tract of the beam an angle smaller than
90°; its cross section is variable, being in some speci-
mens elliptic, with a variously pronounced dorso-
ventral flattening. The posterior tine is inserted far
from the second one.

The specimen of “M”. calabriae consists of an
antlered braincase with frontals fragmented above the
eye sockets belonging to an adult individual (P1. 1;
Tab. 1). The antlers are broken close to the third, pos-
terior, tine, whose base is preserved on the right
beam. Only the base of the second tine occurs. A well
developed first tine is set very close to the burr; it is
at first oriented in a fore-lateral direction forming a
widely open angle with the beam, and then it curves
laterally and slightly upwards. The beams are orient-
ed posterior-laterally and in correspondence of the
first tine they diverge markedly becoming sub-hori-
zontal, then bending upwards at the insertion of the

osterior tine. The section of the beams is sub-circu-
}Jar at the base and becomes flattened approaching to
the posterior tine; a dorsal-anterior ridge occurs on
the beams above the first tine. The section of the sec-
ond tine is elliptic, as far as its preserved base shows.
The above quoted features match closely those of the
Cimilla sample, “M”. calabriae (Text-fig. 2) differing
in the larger size (Text-fig. 3).

Skull

The neurocranium vault of the remains from
Cimilla has a convex profile. The nuchal portion is
low and wide, the nuchal ridge is protruding, the
interparietal process of the supraoccipital is narrow
and frontally stretched. The occipital condyles are
strongly developed and posteriorly protruding. The

basioccipital is large and has a square-like shape: the
muscular processes of basioccipital are poorly
marked. The timpanic bullae are well developed. The
forehead is bulged in correspondence of the sagittal
suture, which is strongly protruding. Eye-sockets are
large; pedicles are strong and inserted cranially; in lat-
er:;Ty view they form an angle of about 110° with the
forehead. The muzzle is short as suggested by both
the shape of ascending ramus of prae-maxillary, which
is high and short and tends to be vertical at the con-
tact with nasalia, and by the short diastema of the
mandible. The mandible is slender; the horizontal
ramus is low and its lower profile has a weak, but
sharp concavity at the height of the M/3 e M/2 con-
tact. The diastema is short and robust, it is horizon-
tally oriented relative to the alveolar part of the hori-
zontal ramus. The ascending ramus is quite robust. It
is not very high and forms an angle of about 110°
with the horizontal ramus. The coronoid process is
robust and has a variable inclination, the profile of
the anterior border tends frequently to be rectilinear,
rather than regularly curved.

The morphology of the skull of Bovetto (Tab. 2), in
what concern the neural portion and the forehead, is
fully comparable to that of the Cimilla population. The
neurocranium vault has a convex profile in lateral view;
the forehead is bulged at the sagittal suture. The nuchal
portion is wide and low; condyles are strongly devel-
oped. The pedicles are robust and divergent and have
the same disposition as in the Cimilla sample (PL. 1).

Dentition

Upper and lower teeth of the deer from Cimilla
are fairly brachyodont as fallow deer. In the lower
series, interlobal columns are poorly developed, the

Text-fig. 2 - Comparison of antler
morphology between
(A) "M carburange-
lensis from Cimilla
and (B) “M.” calabriae
from Bovetto. Scale is
about 10 cm.
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Text-fig. 3 - Scatter diagram of maximum diameter of burr
(Md-burr) against minimum diameter of burr (md-
burr). Legend: rhombus= “M”. carburangelensis
from Cimilla; circle= “M” calabriae from Bovetto;
cross= Recent Dama dama; square= D. clactoniana
from Riano.

cingulum is absent. Frequently, a feeble layer of den-
tal cement occurs. Almost all P/4s are molarised; in
poorly worn P/4s the ala of entoconid is separated in
the upper part of crown. This character occurs, but is
less developed also in some P/3s. The posterior lobe
of M/3 is frequently strongly reduced to a kind of
stilid. In the upper teeth, weak interlobal columns
and a weak anterior cingulum occur.

The upper tooth series (Tab. 3) referred to “M.” cala-
briae is brachyodont, molars have no interlobal
columns and are characterised by a weak cingulum. P2/
is bilobate with a deep groove at the lingual wall. The
size is significantly larger than that of the dentitions of
the deer from Cimilla (Abbazzi ez al., in progress).

H h W Dbp Tdp Apdp  Hp

78 *45 116.4 47 42.1 38 17

Tab. 2 - Measurements of skull of "M”. calabriae. Legend: H=

occipital height; h= height between occipital crest and
upper border of foramen magnum; W= maximum width
OF occipital; Dbp= medial distance between the bases of
pedicles; Tdp=transversal diameter of right pedicle;
Apdp=anterior-posterior diameter of right pedicle;
Hp= height of right pedicle.

Comparisons

Unravelling systematics and phylogeny of fossil
mammals from insular environments is always a hard
task affected by an additional amount of uncertain-
ties and difficulties related to the endemic evolution-
ary modification which, in some cases may be so great
to prevent the detection of the actual ancestors of
encfemites (see, for instance Deinogalerix and
Hoplitomericidae from the Gargano pa‘ﬁ:o—archipel-
ago, Butler, 1980; Leinders, 1984). Even though the
present case is not so extreme, and the comparisons
can be confidently restricted to two potential ances-
tors, the possibility that deep modifications can have
evolved relative to the continental forerunner must
always be taken explicitly into account.

Given these premises, in the following compari-
sons single characters have been evaluatedg very care-
fully, and differences in size, even very large ones, in
principle have been considered not significant for
phylogenetic conclusions.

Antlers

Anders of “M”. carburangelensis have a large dimen-
sional range and are in average slightly smaller than
those of a Recent Dama population; the specimen
from Bovetto falls close to the higher limit of tEe varia-
tion field of the Cimilla and Recent Dama samples
(Text-fig. 3). The andlers of the Sicilian and Calabrian
forms are relatively large respect to skull size, while, in
insular Megaceroides, as far as can be observed in the
endemic M. cazioti and M. cretensis, antlers are small
respect to skull and body size and tend to display a sim-
pliged morphology (see also Azzaroli, 1962).

Antler features, 7.e. beam orientation, number and
position of tines in “M”. carburangelensis and, as far as
can be seen, in “M”. calabriae are manifestly the same
as in Dama. Even though the overall orientation of
antlers recalls also that of Megaceroides verticornis and
allied species, the tines in the antlers of Sicilian and
Calabrian forms are not homologous to those of
Megaceroides. The occurrence of a first tine set very
close to the burr is a common trait of Dama. In the
Megaceroides group the most archaic species, Early
Pleistocene in age, bear two tines set in proximal posi-
tion (Abbazzi, 1995a; Abbazzi et al., 1999); the former

is set very close to the burr and oriented downwards

EXPLANATION OF PLATE 1

- Dama dama cf. tiberina from Bovetto.

Figs. 1-6

1-4) Antlered skull in (1) dorsal view, (2) posterior view, (3) frontal view and (4) lateral view.

Scale is 20 cm.

5-6) Right maxillary in (5) labial view and (6) occlusal view.

Scale is 10 cm.
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Measurements mm Measurements mm
OL M3\-P2\ 95.6 NL P4\ 11

NL M3\-P2\ 95.2 MW P4\ -

OL M3\-M1\ 56.6 H P4\ 7.3
NL M3\-M1\ 55.7 OL M1\ 175
OL P4\-P2\ 35.9 NL M1\ 16

NL P4\-P2\ 35.2 MW M1\ 19.3
OL P2\ 11.6 H M1\ FT
NL P2\ 9.7 OL M2\ 21.5
MW P2\ 9.3 NL M2\ 18.4
H P2\ 2.5 MW M2\ 20.3
OL P3\ 11.8 H M2\ 11.5
NL P3\ 11.4 OL M3\ 20.5
MW P3\ 14.6 NL M3\ 20

H P3\ 10.5 MW M3\ 18.6
OL P4\ 11.4 H M3\ 11.8

Tab. 3 - Measurements of upper tooth series of “M”. calabriae.
Legend: OL= occlusal length; NL= neck length; MW=

maximum width; H= height of the crown.

and forwards, while the latter one is inserted in dorsal
position, at a certain distance from the burr. The sec-
ond tine has a characteristic outline first bending fore-
and downwards and than medially. During the evolu-
tion of this group, a simplification of the proximal
tract of antler occurs. In the late Early and early
Middle Pleistocene representatives of the genus, as M.
verticornis, the basal tine is reduced to a knob or is
even absent. In M. solilhacus, the most derived species
of this group, which occurs in the Italian localities of

Middle Pleistocene age (e.g. Isernia, Abbazzi & Masini,
1997; Venosa, Caloi & Palombo, 1979; see also
Azzaroli, 1979), the second tine is absent too. Also in
the endemic megalocerine M. cazioti and M. cretensis,
the basal tine is %acking, while an anterior tine occurs
far from the burr; this tine can be interpreted as homol-
ogous to the middle tine of the continental M. verti-
cornis and M. solilpacus. The basal tine found in the
Sicilian and Calabrian cervids cannot be considered
strictly homologous either to first or second tine of
Megaceroides because of its different insertion on the
beam and its shape, while its homology to the first tine
of Dama can be easily assumed on morphological basis.

Skull

The bulging neurocranium and forehead mor-
phology of “M”. carburangelensis and “M”. calabriae,
1s also observed in Dama. In Megaceroides, both con-
tinental (e.g. M. verticornis) ancf insular (M. cazioti
and M. cretensis), the neurocranium roof is flattened
or even slightly concave (Text-fig. 4), the forehead is
flattened in the primitive species as Megaceroides
obscurus, and tends to become convex in the derived
forms as M. verticornis.

The morphology found in fallow deer and in the
two considered Southern Italy deer can be seen as
‘neotenic’ and can be considered as a shared derived
teature. The possibility that a megalocerine species
could have achieved such a morphology by conver-
gent evolution in Southern Italy cannot be ruled out

Text-fig. 4 - Comparison of skull mor-
phology in Megaceroides and
Dama. Arrows indicate the
different morphology of
neurocranium vault and the
different insertion of pedi-
cles, between Dama and
Megaceroides. Legend: A =
Megaceroides cazioti from
Dragonara, from Caloi &
Palombo (1995) redrawn
and reversed; B = Megace-
roides verticornis from Borgo
Nuovo stored in the Natural
History Museum (Geo-
Paleontological section) of
Florence University; C =
Recent Dama dama stored
in the Natural History
Museum (Zoological sec-
tion, “La Specola’) of Flo-
rence University; D = “M”.
carburangelensis from Cimil-
la, skull of a female speci-
men stored in the Archeo-
logical Museum of Kama-
rina (Ragusa, Sicily): E=
“M”. mizbriae, holotype
stored in the Department of
Earth Sciences of the Messi-
na University. Scale is 10 cm.
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‘a priori’, however the fact that other insular
Megaceroides maintain the szatus observed in conti-
nental forms suggests this was not the case.

The pedicles of “M”. calabriae and “M’. carbu-
rangelensis are divergent and do not lie on the same

lane as the forehead, as occurs in M. verticornis, M.
solilhacus and M. cazioti. Moreover, the pedicles are
cranially inserted in “M”. calabriae and “M”. carbu-
rangelensis and in Dama representatives as well, while
in Megaceroides they are set more laterally above the
orbits (Text-fig. 4). These characters are observed in
many Recent forms i.e. Cervus elaphus, Capreolus
among the Odocoileinae, other than Dama. In the
present context they can be considered as further evi-
dences supporting the claim that the Sicilian and
Calabrian forms do not belong to Megaceroides. Large
orbits which are evident in “M”. cariumngelensis are
found in Dama and not in Megaceroides.

In the Sicilian and Calabrian species, as in Dama,
jugular and mastoid apophyses in tEe occij)ital are rela-
tively less developed than in Megaceroides, in which
the latter are very strong and tend to protrude later-
ally, giving to this portion of skull a typical bell-
shaped outline (Text-fig. 5). The latter feature,
though not exhaustively documented owing to the
scantiness of complete remains, is not found in

(3

C

Text-fig. 5 - Comparison  of occipital morphology in
Megaceroides and Dama. Legend A = Recent Dama
dama stored in the Natural History Museum
(Zoological section, “La Specola”) of tKe Florence
University; B = Dama carburangelensis from Cimil-
la; C = Megaceroides verticornis from Voitgstedt
stored in the Forschungsinstitut und Museum
Senckenberg, Forschungsstation fuer Quartaerpa-
lacontologie of Weimar. Scale is 10 cm.

Text-fig. 6 - Comparison of mandible morphology in
Megaceroides and Dama. Legend: A= Recent Dama
dama B= Dama mrbumngeimz’: from Cimilla; C=
Megaceroides cretensis from Malatesta (1980), mod-
ified; D= Megaceroides solilhacus from Azzaroli,
(1979), redrawn and reversed. Scale is 4 cm.

another deer groups and can likely be considered an
autoapomorpl%y for the Megaceroides genus. The pos-
sibility it could have returned to its primitive status in
the Sicilian and Calabrian deer seems highly improb-
able, given also that it is preserved at least in the insu-
lar M. cazioti.

Another shared feature of Sicilian and Calabrian
forms is the shape of occipital condyles which are
very protruding posteriorly. This character is not
found in Recent fallow deer while it occurs in both
late Middle and Late Pleistocene Dama and in
Megaceroides. This character has likely a functional
significance linked to the large size of antlers and to
their widely divergent orientation. Its use for phylo-
genetic remarks is therefore limited.

Also the mandible is similar to Dama. The slen-
derness, the profile of the ventral border, the almost
horizontal diastema are characters found in Dama
while in Megaceroides the horizontal ramus is stronger
and regularﬁl curved up to the diastema, the angular
process of ascending ramus is more robust (Text-fig.
6). The lack of pachyostosis found in the Sicilian
sample is indeedp a primitive character shared by
many deer. Within Megaceroides the occurrence of

achyostotic mandibles is commonly documented in
Eoth continental and insular species (e.g. M. cazioti
from Dragonara, cf. Caloi & Palombo, 1995; M.
cretenisis, cf. Malatesta, 1980) since the Middle
Pleistocene and is a derived character for the genus.
Its absence in “M”. carburangelensis is a further evi-
dence to exclude it belongs to Megaceroides.
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Dentition

Dental morphology provides weak support for
generic attribution of the deer considered. However,
some characters, as the low hypsodonty, the frequent
occurrence of highly molarised P/4, the shape of P/4
in which a deep groove between hypoconid and pro-
toconid occurs, furtherly link the Sicilian species to
Dama. In Megaceroides, on the other hand, P/4 shows
a variable degree of molarisation and, in occlusal
view, its labia? side has a characteristic hemi-circular
profile. The detached entoconid in P/4s and in rare
P/3s of the Sicilian population is frequently observed
in Dama (Lister, 1986, 1996) and is an unusual fea-
ture in Megaceroides (few cases for instance in M. ver-
ticornis from Siissenborn, Kahlke, 1956-59).

The comparisons reported above show that the
two considered cervids display derived characters
which occur in Dama and not in Megaceroides (e.g.
bulged neurocranium and frontals, cranially inserted

edicles forming an angle slightly greater than 90°,
Elrge orbits and antlers morphology), while they lack
apomorphic features of Megaceroides, as the absence
of basal tines, the pachyostotic mandible and the lat-
erally protruding mastoid apophyses. It can be there-
fore concluded that the Calabrian and Sicilian deer
belong definitely to Dama.

The disposition of antlers in the Sicilian and
Calabrian deer is found not only in Megaceroides and
Dama, but also in deer characterised by relatively
large size antlers, as Megaloceros (e.g. M. giganteus)
and some palmated Cervus elaphus populations
(Abbazzi, 1995b). It is therefore evident that this fea-
ture underwent convergent evolution in Cervidae
(see Vislobokova, 1990 for its functional meaning).

THE SPECIFIC STATUS OF DAMA FROM SICILY
AND CALABRIA

The results of the comparisons lead to reconsider
the specific status of Sicilian and Calabrian fallow
deer. The occurrence of some endemic traits (Z.e.
smaller body size relative to the continental form,
strongly reduced third lobe of M/3, etc.) suggests the
opportunity to maintain a different taxonomic stazus
at species level for D. carburangelensis. However, we
prefgr to deal with the formal revision of Sicilian deer
in a following work (Abbazzi ez al., in progress).

A more immediate and significant topic, for its
stratigraphical and paleobiogeographical implica-
tions, is instead the revision ofg the status of the
Bovetto deer. Since it is evident that this fallow deer
does not show endemic features, and taking also into
account its late Middle Pleistocene - early Late
Pleistocene age, it has been compared with Italian
and European Middle and Late Pleistocene Dama
species and subspecies.

There is a general agreement in the literature that
genus Dama is firstly documented in Europe by

Dama clactoniana (or Dama dama clactoniana accord-
ing to Lister 1980, Pfeiffer, 1999) since the beginning
of Middle Pleistocene (Lister, 1986; Azanza &
Sanchez, 1990). The last occurrence of this species is
recorded in localities correlated with the IOS 9 (see
also Lister, 1984) or 7 (Di Stefano & Petronio, 1997).
The occurrence of the first representatives of modern
fallow deer is recorded in the upper part of the
Middle Pleistocene (I0S 7).

D. clactoniana, a widespread taxon in the
European localities, is characterised by larger size
than modern Dama dama, overlapping the dimen-
sional range of the red deer. It shows antlers less
diverging and with a narrower palmation than Dama
dama; palm tines are set on the anterior border and
not in the posterior as in Dama dama. The anterior
part of the facial skull is longer than Dama dama (ct.
Leonardi & Petronio, 1976, direct observation on D.
clactoniana from Riano, Latium, stored in the
Paleontological Museum of the Department of Earth
Sciences of “La Sapienza” University, Rome).

The oldest representatives of Dama dama, which
have been referred to various subspecies, show an
intermediate size between Dama clactoniana and the
Late Pleistocene populations of Dama dama dama. Di
Stefano & Petronio (1997) refer to Dama dama tibe-
rina the material found in Central Italy sites, of late
Middle Pleistocene age (I0S 7). According to these
Authors, this form is characterised by strongly devel-
oped tines set on the posterior border of the palma-
tion, and, in the dentitions, by lesser developed cin-
gulum relative to Dama clactoniana, but larger than
Dama dama dama. These features are considered as
derived respect to Dama clactoniana and closer to
Dama dama dama. Pteifter (1997, 1998) described
some populations of Dama dama from Germany, cor-
related to IOS 7 and Se, attributed to D. dama geise-

Text-fig. 7 - Dama dama tiberina Di Stefano & Petronio from
Ponte Molle type locality. From Di Stefano &
Petronio, (1997) redrawn. About 1/10 of natural size.
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liana. This subspecies is characterised, beyond the
larger size relative to Recent fallow deer (more than
15%), also by highly divergent antlers, (“reminescent
of Megaloceros”), strongly feveloped first tine, and by
the occurrence of secondary knobs in the proximal
part of the beam, above the basal tine. D. dama
eiseliana appears more derived than D. dama tiberina
%or what concern the palmation, which is larger and
with lesser developed tines. These differences could
justify the subspecific distinctions between D. dama
geiselzana and D. dama tiberina.

THE FALLOW DEER FROM BOVETTO

Family CERVIDAE Gray, 1821
Subfamily CERVINAE Baird, 1857
Genus DAMA Frisch, 1775
Species DAMA DAMA (Linneus), 1758
Subspecies DAMA DAMA ¢f. TIBERINA Di Stefano &
Petronio, 1997
PL 1, figs. 1-6

1978  Megaceros (Megaceroides) calabriae BONFIGLIO, p. 87; figs.
2-3, 5-8.

1981 Megaceroides calabriae - BONIFAY, p. 112,

1982 Praemegaceros (Notomegaceros) calabriae - GLIOZZI &
MALATESTA, p. 340.

The direct comparisons with the material referred
to D. dama tiberina from Ponte Molle (type locality;
Text-fig. 7) show that the antlered skull from Bovetto
shares several characters with this form, namely
strongly divergent and horizontally oriented beams,
well Eevelope first tine laterally oriented, and form-
ing with the beam a very obtuse angle, narrow palma-
tion, as far as can be inferred by its preserved base on
the right antler. In the skull of both forms, pedicles
are ro%)ust, the occipital is wide and low, with very
protruding condyles. Regarding dentitions, the
scarcely developed dental cingulum and interlobal
columns in Dama dama tiberina are found also in the
Bovetto material, however the systematic relevance of
these characters, in particular of the development of
entostyles/ectosylids is not clear.

On the other hand, the specimen from Bovetto dif-
ters from Dama clactoniana (direct comparison with
the D. clactoniana from Riano and with literature data)
in the more divergent antlers in the proximal part,
more developed first tine, wider and lower occipital,
and in the smaller size of skull and antlers. The wide
and low occipital with protruding condyles, though a
feature with a functional meaning, does not occur in
D. clactoniana; strong proximal divergence of antlers is
commonly found in the first representatives of modern
fallow deer occurring at the IOS 7 and Se, while it is
lesser pronounced in D. clactoniana. The occurrence of
very developed first tines which are set close to the burr
and form an open angle with the beam is well docu-
mented in Dama dama populations of latest Middle
Pleistocene age, while in D. clactoniana this tine is usu-
ally less deve%oped and forms with the beam a more
variable angle. Though these characters, individually
taken, may be present in some D. clactoniana speci-
mens, their joint occurrence in the latest Middle
Pleistocene populations of Dama dama allow us to
consider them as reliable features for recognising these
forms on purely phenetic basis (Tab. 4).

From the above discussion it results that the
Bovetto fallow deer is unlikely to belong to D. clacto-
niana, while it is closer to D. d. tiberina, among the
described subspecies of Dama dama. This conclusion
is supported aﬁ)so by the fact that the chronological
position of the Bovetto Dama falls within the strati-
graphic range of D. d. tiberina, and that southern
CaElbria is close to the known geographic distribu-
tion of this subspecies. However, several considera-
tions suggest caution to classify the Bovetto fallow
deer as D. dama tiberina, since a consistent evaluation
of morphological population variability is a necessary,
or at least a desired condition, when dealing with a
subtle taxonomic rank as subspecies. In the present
case it is worth to stress that the Bovetto fallow deer
is represented only by two incomplete remains and
the same Dama dama tiberina is actually known by a
limited number of specimens. Thus a less definite,
more ‘open’ classification as Dama dama cf. tiberina is

preferable.

Characters D. clactoniana D. d. tiberina D. d. ct. tiberina D. carburangelensis Dama d. dama
Protruding occipital condyles ? ++ ++ ++ =

Wide and low occipital - ++ ++ ++

Short muzzle - ? ? -+ &
Divergent pedicles - + x

Strongly developed 1° tine + ++ ++ + .
Poorly developed palm + + 2(+) + -
Posteriorly set palm tines not yes 2 yes yes

Tab. 4 - Comparisons among the state of characters in antlers and skull of Middle and Late Pleistocene species and subspecies of Dama.
++, + or — mean the development degree of the characters; ? indicates a not observed character due to the fragmentary nature of

the remains.
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A NEW SIGHT TO THE PALEOGEOGRAPHY
AND MAMMAL DISPERSAL HYSTORY
OF SOUTHERN CALABRIA AND SICILY

The results of the present revision have a certain
impact on the reconstructions of the Pleistocene
palaeogeographic changes of southern Calabria and
Sicily.

"[Yhe occurrence in southern Calabria of the sup-
posed dwarfed megalocerine from Bovetto (actually a
non endemic D. fama subspecies) and of a reduced
sized elephant coming from Vallone Corvo site (Archi
di Reggio Calabria; Bonfiglio & Berdar, 1986) was
consi(%ered an evidence supporting the hypothesis of
the “Calabrian Fossil island” by Azzaroli (1982). This
hypothesis was sustained also by stratigraphic data
from Bonfiglio (1978) and Bonfiglio & Berdar
(1986) showing that, at least during the Tyrrhenian
transgression, southern Calabria became isolated
from the rest of the Italian peninsula in correspon-
dence of the Catanzaro isthmus.

In a further elaboration Bonfiglio ez al. (2000)
considered the Catanzaro isthmus as the possible dis-
persal area (an intermittent barrier), through which at
least two subsequent dispersal events occurred during
the Middle Pleistocene. The former gave rise to an
ancient Calabrian mammal population with medium
to moderate endemic features, the latter, in a second
time, involved both southern Calabria and Sicily,
through a temporary connection viz Messina Straits,
permitting to species with a different degree of
endemization to enter the island giving rise to the
Sicilian population phase of the E. mnaidriensis faunal
complex. In this scenario “Megaceroides calabriae” was
thought to be a species dispersed in Calabria in the
early Middle Pleistocene, which during a subsequent
geographic isolation phase underwent signi(fllcant
endemic evolution. When in the late Middle
Pleistocene Calabria and Sicily were temporarily con-
nected, “Megaceroides” calabriae would have entered
the island giving rise in turn the supposed “highly
endemic” “Megaceroides” carburangelensis (Bonfiglio
& Burgio, 1992; Bonfiglio ez al., 2000).

The attribution of the Bovetto deer to Dama
dama cf. tiberina and of the Sicilian small sized deer
to Dama carburangelensis changes some of the premis-
es of the above scenario, particularly for what con-
cerns the occurrence of an “ancient” insularity phase
of southern Calabria, while it has a minor effect on
the dispersal history which originated the Elephas
mnaidriensis faunal complex. There is a general agree-
ment in the recent literature concerning Sicilian
mammals that the elements belonging to this faunal
complex are moderately endemic taxa, closely com-
parable with those distributed in the Italian peninsu-
la during the late Middle Pleistocene and first Late
Pleistocene. The occurrence of a not endemic fallow
deer in southern Calabria, and of its possible direct
descendant Dama carburangelensis, a moderately

endemic fallow deer, in the E.mnaidriensis complex of
Sicily is in good agreement with the general moderate
endemic features of this complex as already suggested
by Burgio (1997) and indicates that also fallow deer
underwent a similar dispersal history as other taxa of
the E.mnaidriensis Faunal Complex.

Dispersal of D. d. cf. tiberina through the Catanzaro
Isthmus may have occurred late during the Middle
Pleistocene emersion which followed the deposition
of Plio-Pleistocene batial sediments, widely known in
this area (Vrica, S. Maria di Catanzaro, Gignoux,
1913; Selli er al., 1977). Possibly in a second time,
still during the late Middle Pleistocene, D. d. cf. tibe-
rina and other taxa of the Elephas mnaidriensis
Complex dispersed to Sicily likely during the IOS 6
of the 8180 stratigraphy (Bonfiglio & Burgio, 1992;
Bonfiglio ez al., 2000).

Even though these new issues do not justify the
occurrence of an ‘ancient’ (Middle Pleistocene)
southern Calabrian paleo-island any more, neverthe-
less they do not exclude the possibility of a more recent
insular phase (Tyrrhenian age?), as suggested by the
smaller sized elephant from a little known stratigraph-
ic series at Vallone Corvo and at the S. Francesco di
Archi hill in southern Calabria too (Bonfiglio &
Berdar, 1986). Stratigraphical and paleontological data
from the continema% gravel and sand deposits overly-
ing the Tyrrhenian litoral deposits at the S. Francesco
di Archi hill and at Ianni of S. Calogero (Ascenzi &
Segre, 1971; Bonfiglio ez al., 1986) are to be revised.
New research on the diverse mammal assemblages
coming from these sites can clarify this point.

ACKNOWLEDGMENTS

The authors are deeply indebted with Prof. A. Azzaroli for
the critical reading of the text and for the revision of English ver-
sion. Thanks to Prof. D. Torre, Prof. M.R. Palombo and to the
anonymous referee whose sharp criticisms helped to deepen sev-
eral aspects of the taxonomic revision. Many thanks to Dr. R.D.
Kahlke (Forschungsinstitut und Museum Senckenberg,
Forschungsstation fuer Quartaerpalacontologie of Weimar), to
Dr. P Agnelli (Museo di Storia Naturale, sez. Zoologica “La
Specola” dell’Universita di Firenze), to Prof. C. Petronio (Diparti-
mento di Scienze della Terra, Universita degli Studi di Roma “La
Sapienza”) and to Fondazione Arco of Mantova, who kindly gave
access to the collections stored in their institutions.

Work supported by MURST cofin grants 1999-2000, Prof.
L. Bonfiglio (“Palacobiogeography of Central Mediterraneum
from Miocene to Quaternary").

BIBLIOGRAPHY

ABBAZZI, L., 1995a, Megaceroides obscurus from the Val di Chiana
(Cava Liberatori, Tuscany, Central Italy, Farneta f.u., early
Pleistocene). Remarks on the early evolution and systemat-
ics of Megaceroides: Boll. Soc. Paleont. Ital., 34 (2): 223-234.

—, 1995b, Occurrence of palmated Cervus elaphus from Italian
late Pleistocene localities. Rend. Fis. Acc. Lincei, s. 9, 6:189-
206.

— & MasiNy, F., 1997, Megaceroides solilhacus and other deer

from the middle Pleistocene site of Isernia La Pineta

(Molise, Italy): Boll. Soc. Paleont. Ital., 35 (2): 213-227.



MIDDLE AND LATE PLEISTOCENE DEER FROM CALABRIA AND SICILY 125

—, CROITOR, R., & DaviD, A., 1999, Megaceroides obscurus
(Azzaroli, 1953) (Mammalia, Cervidae) from early
Pleistocene sites of Eastern Moldova: Acta zool. Cracov., 42

(3): 377-392.

AGNESI, V., MACALUSO, T., & MASINI, F., 1997, Lambiente e il
clima della Sicilia nell’ultimo milione di anni. /» Tusa, S.
(ed.); Prima Sicilia, alle origini della societa siciliana: 31-53.
Ediprint, Palermo.

ASCENZI, A., & SEGRE, A.G., 1971, Il giacimento con mandibo-
la neandertaliana di Archi (Reggio Calabria): Rendiconti
Acc. Naz. dei Lincei, Classe di Scienze fisiche, matematiche
e narurali, ser. VIII, 1 (6): 763-771.

AZANZA, B. & SANCHEZ, B., 1990, Les cervidés du Pléistocene
Moyen d'Atapuerca (Burgos, Espagne): Quaternaire, 3-4:
197-212.

AZ7AROLL A.,1962, Il nanismo dei cervi insulari: Palaeont. It., 55
(1961): 1-32.

—, 1979, Ciritical remarks on some Giant Deer (genus Megaceros
Owen) from the Pleistocene of Europe: Palacont. It., 71:5-
16.

—, 1982, Insularity and its effects on the terrestrial Vertebrates:
evolutionary and biogeographic aspects: "Palacontology,
essential of Historical Geology" First Int. Meeting, Venice,
2-4 June 1981: 193-213.

BONFIGLIO, L., 1972, 1l Tirreniano di Bovetto e Ravagnese pres-
so Reggio Calabria: Quaternaria, 16: 137-148.

—, 1978, Resti di Cervide (Megacero) dell'Eutirreniano di
Bovetto (RC): Quaternaria, 20: 87-108.

— & BERDAR, A., 1986, Gli clefanti del Pleistocene superiore di
Archi (RC): nuove evidenze di insularita della Calabria
meridionale durante il ciclo Tirreniano: Boll. Soc. Paleont.
Ital,; 25 (1): 9-34.

— & BuraIo, E., 1992, Significato paleoambientale e crono-

logico delle mammalofaune Pleistoceniche della Sicilia in

reﬁtzione all’evoluzione paleogeografica: Il Quaternario, 5
(2): 223-234.

—, CassoLl, PE, MALLEGN], E, PIPERNO, M., & SOLANO, A.,
1986, Neanderthal Parietal, Vertebrate Fauna and Stone
Artifacts From the Upper Pleistocene Deposits of Contrada
Janni di S. Calogero (Catanzaro, Calabria, Italy): American
Journal of Physical Anthropology, 70: 241-250.

—, D1 STEFANO, G., INSACCO, G., & MARRA, A.C., 1993, New
Pleistocene fissure-filling deposits from the Hyblean Plateau
(South Eastern Sicily): Riv. It. Paleont. Strat., 98 (4): 523-
540.

—, MARrra, A.C., & MasiNi, E, 2000, The contribution of
Quaternary vertebrates to the paleoenvironmental and pale-
oclimatic reconstructions in Sicily. /z Hart, M. B. (ed.),
Climates: Past and Present: Geological Society, London.
Special Publications, 181: 169-182.

BoNirAYy, MLE., 1981, Les Praemegaceros du Pléistocene moyen de
la grotte de I'Escale a Saint-Estéve-Janson (Bouches-du-
Rhone). Leur intérét dans le contexte biostratigraphique
Européen: Bulletin de I'Association francaise pour I'Etude

du Quaternaire, 3-4: 109-120.

BURGIO, E., 1997, Le attuali conoscenze sui mammiferi terrestri
quaternari della Sicilia. /» Tusa, S. (ed.), Catalogo della
Mostra “Prima Sicilia”: 55-72. Ediprint, Palermo.

— & D1 ParTl, C., 1990, I vertebrati fossili della Grotta di S.
Teodoro (Acquedolci-Sicilia): Il Naturalista siciliano, s.4, 14
(1-2): 1-19.

—, —, FIsCcHETTI, L. & GALLETTI, L., 1989, Primi ritrovamenti
di Mammiferi fossili pleistocenici nella penisola di Capo S.
Vito (TP). In Guida alle escursioni del Gruppo Nazionale
Geografia Fisica ¢ Geomorfologia del C.N.R. Trapani, 30
Giugno 1989.

—, MASSETI, M., & SARA, M., 1998, 1l daino Dama dama
(Linnaeus, 1758) in Sicilia (Mammalia, Cervidae): Il
Naturalista siciliano, s.4, 22 (3-4): 375-391.

BUTLER, PM., 1980, The giant erinaceid insectivore Deinogalerix
Freudenthal from the Upper Miocene of the Gargano, Italy:
Scripta Geologica, 57: 1-72.

CALol, L., 1973, Resti di cervo e di ippopotamo quaternari nella
grotta di Capo Tindari: Boll. Serv. Geol. It., 93: 227-249.

— & PALOMBO, M.R., 1979, Megaceroides solilhacus Robert da
Terranera (Bacino di Venosa, Potenza): Quaternaria, 21:
129-138.

— & —, 1994, Functional asﬁects and ecological implications in
Pleistocene endemic erbivore of Mediterranean islands:

Historical Biology, 8: 161-172.

— & —, 1995, Il megacerino di Dragonara: interpretazione fun-
zionale di alcuni caratteri cranici: Geol. Rom., 31: 29-40.

DE GREGORIO, A., 1925, Mammiferi quaternari di Sicilia. Parte
II. Sul genere Cervus: Annales de Géologie et de
Paléontologie, 40: 1-17.

D1 Macalo, C., INCANDELA, A., MasiNi, E, PETRUSO, D.,
RENDA, P, SIMONELLI, C., & BoscHIAN, G., 1999,
Oscillazioni eustatiche, biocronologia dei depositi continen-
tali quaternari e neotettonica nella Sicilia Nord-Occidentale
(Penisola di San Vito Lo Capo — Trapani): II Quaternario,
12 (1): 25-50.

D1 STEFANO, G., 1995, Il daino Fleistocenico dell’Eurasia:
Dottorato di Ricerca in Paleontologia, VII ciclo, Universita
di Bologna, Modena, Firenze ¢ Roma.

— & PeTRONIO, C., 1997, Origin and evolution of the
European fallow deer (Dama, Pleistocene): N. Jb. Geol.
Paliont. Abh., 203 (1): 57-75.

FaBIANI, R., 1928, Cenni sulle raccolte di Mammiferi quaternari

del Museo Geologico dell'Universita di Palermo e sui risul-
tati di nuovi saggi esplorativi: Boll. Ass. Miner. Sicil.,4: 25-
34, ’

GIGNOUX, M., 1913, Les formations marines plioceénes et qua-
ternaires de I'Italie du Sud et de la Sicile : Ann. Univ. Lyon,
n.s., 36: 693 pp.

Guiozz1, E. & MALATESTA, A., 1982, A megacerine in the
Pleistocene of Sicily: Geol. Rom., 21: 311-389.

—, MALATESTA, A & SCALONE, E., 1994, Revision of Cervus ela-
phus siciliae Pohlig, 1893, Late Pleistocene endemic deer of
the Siculo-Maltese district: Geol. Rom., 29: 307-353.

KALKE, H.D., 1956-1959, Die Cervidenreste aus den
Altpleistozanen Ilmkiesen von Siissenborn bei Weimar:
Akademie Verlag, vol. LILIII, Berlin.

Kotsakis, T., 1979, Sulle mammalofaune quaternarie siciliane:.
Boll. Serv. Geol. It., 99 (1978): 263-276.

LEINDERS, ]., 1984, Hoplitomericidae, fam. nov. (Ruminantia,
Mammalia) from the Neogene fissure fillings in Gargano,
Italy. Part 1: Scripta Geologica, 70: 1-51.

LEONARDI, G. & PeTRONIO, C., 1976, The fallow deer of
European Pleistocene: Geol. Rom., 15: 1-67.

LisTER, A.M., 1984, Evolutionary and ecological origins of
British deer: Proc. Roy. Soc. of Edimburgh, 82b: 205-229.

—, 1986, New results on Deer from Swanscombe, and strati-
graphycal significance of Deer in the middle and upper
Pleistocene of Europe: Journ. Arch. Sc., 13: 319-338.

—, 1993, The stratigraphical significance of deer species in the
Cromer Forest-bed Formation: Journ. Quat. Sci., 8 (2): 95-
108.

—, 1996, The Morphological Distinction Between Bones and
Teeth of Fallow Deer (Dama dama) and Red Deer (Cervus

elaphus): International Journal of Osteoarchacology, 6: 119-
143.



126 L. ABBAZZI et al.

MALATESTA, A., 1980, Dwarf Deer and other late Pleistocene
Fauna of the Simonelli Cave in Creta: Mem. Ac. Naz. dei
Lincei. Problemi attuali di Scienza e Cultura, sez. Missioni
ed Esplorazioni, ser. 4, 249: 1-97.

MAUGERI PATANE, G., 1929, Su alcune ossa fossili di mammiferi
quaternari in contrada Batteria presso Augusta (Sicilia): Atti
Acc. Gioenia Sc. Nat,, s. 5, 19: 1-12.

Otsuka, H., 1988, Growth of antler in the subgenus Sika
(Cervid, Mammal) from the Pleistocene formation in the
Seto inland sea, west Japan: Trans. Proc. Palacont. Soc.
Japan, N.S., 152: 625-643.

Prelrrer, T., 1995, Das Vorkommen von Dama dama in
Mitteleuropa  im  Pleistozin  unter  besonderer
Beriicksichtigung der Funde von Neumark-Nord (Sachsen-
Anhalt): Z. Jagdwiss. 41: 157-170.

—, 1997, Die fossilen Damhirsche der Oberrheinebene im
Vergleich zu Dama dama aus Neumark-Nord (Sachsen-
Anhalt), Lehringen (Niedersachsen) und dem rezenten
europiischen Damhirsch: Z. Jagdwiss. 43: 221-239.

—, 1998, Die fossilen Damhirsche von Neumark-Nord D. dama
geiseliana n. ssp: Eiszeitalter und Gegenwart, 48: 72-86.

—, 1999, Die Stellung von Dama (Cervidae, Mammalia) im
System plesiometacarpaler Hirsche des Pleistozins: Cour.
Forsch.-Inst. Senckenlgerg, 211: 1-218.

POHLIG, H., 1909, Ueber zwei neue altpleistocine formen von
Cervus: Zeitschr. deutsch. geol. Ges., 61: 250-253.

SELLL, R., Accorsl, C., BANDINI MAZZANTI, M., BERTOLANI
MARCHETTI, D., BiGazzl, G., BONADONNA, EP.,, BORSETTI,
A. M., Cari, E, ColALONGO, M. L., D’ONOFRIO, S.,
LANDINI, W., MENESINI, E., MEzzeTTI, R., PaAsiNi, G.,
SaverLl, C., & Tampierl, R., 1977, The Vrica section

(Calabria, Traly). A potential Neogene/Quaternary
Boundary Stratotype: Giornale di Geologia, s. 2a, 42 (I):
181-204.

SILVESTRINI, B., 1974-75, Mammiferi pleistocenici di Capo
Tindari (Messina): Tesi di Laurea, Istituto di Geologia e
Paleontologia, Universita di Roma La Sapienza.

VAUEREY, R., 1929, Les éléphants nains des iles mediterranéennes
et la question des isthmes pléistocenes: Arch. Inst. Paléont.
Hum., 6: 1-220.

VISLOBOKOVA, 1., 1990, The fossil deer from Eurasia: SSRR
Acad. Sci. Inst. Paleont., 240: 208 pp. (in Russian).

(manuscript received October 31, 2000
accepted February 2, 2001)

Laura ABBAZZI

Dipartimento di Scienze della Terra
e Museo di Storia Naturale, Sez. Geo-Paleontologica
Via G. La Pira 4, 50121 Firenze, Italy

Laura BONFIGLIO
Antonella Cinzia MARRA

Dipartimento di Scienze della Terra
Universita degli Studi di Messina
Via Sperone 31, 98166 S. Agata di Messina

Federico MASINI

Dipartimento di Geologia ¢ Geodesia
Universita degli Studi di Palermo
C.so Tukory 131, 90134 Palermo, Italy



	01
	1b

