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ABSTRACT - Deer remains recovered at the middle Pleistocene (middle Galerian) site of Isernia La Pineta, are revised. A well diversified
assemblage made up of Megaceroides solilhacus, Cervus elaphus ¢f. C. e. acoronatus, Dama ¢f. D. clactoniana and Capreolus sp. has been
identified. The systematics of M. solilhacus and its relationships with the other species of the genus Megaceroides are discussed. The overall
strucure of the antlers of M. solilhacus suggests that this species is closely related to M. verticornis. Nevertheless the absence of the spurious (first)
tine, the tendency to a strong reduction of the outer (second) tine, and the widely divergent beams, in the antlers of M. solilhacus, can be con-
sidered derived features within the genus Megaceroides.

RIASSUNTO - [Megaceroides solilbacus e gli altri cervidi del sito del Pleistocene medio Isernia La Pineta (Molise, Italia)] - Vengono
analizzati i resti di cervidi recuperati nella localita del Pleistocene medio (Galeriano medio) Isernia La Pineta. Lo studio ha evidenziato un’as-
sociazione ben diversificata composta da Megaceroides solilhacus, Cervus elaphus ¢f C. e. acoronatus, Dama ¢f. D. clactoniana e Capreolus
sp.. Vengono discussi la sistematica di M. solilhacus ed i suoi rapporti con le altre specie del genere Megaceroides. L’assetto generale det palchi
di M. solilhacus suggerisce lesistenza di uno stretto legame con la specie M. verticornis. Tuttavia [’ assenza del primo pugnale, la marcata ten-
denza alla riduzione del secondo e I’ ampia divergenza delle aste nei palchi di M. solilhacus possono essere considerate caratteristiche derivate
all’interno del genere Megaceroides.

INTRODUCTION

Isernia La Pineta (Text-fig. 1), an important
Lower Paleolithic settlement of Central Italy, has
yielded a large amount of faunal remains, the refuse
of prehistoric hunters (Coltorti ez al., 1981;
Cremaschi et al., 1985). The anthropic horizons,
which consist of several surfaces of occupation that
are considered to be geologically coeval, overlie a
thick lacustrine sequence capped by a travertine rich
formation, and are in turn overlain by four meters
of fluvial sediments containing two distinct
paleosols (Cremaschi, 1983). K/Ar radiometric
determinations carried out on the biotites of the tuf-
faceous horizons, one of which overlies the
fossiliferous deposit (ITA18), and the other of which
correlates with the anthropic horizons (ITA20),
have yielded ages of 0.68 + 0.066 My and 0.73 +
0.07 My, respectively (Sevink et al., 1981). A
repetition of the determinations on the sanidines
contained in the sediments overlying the second of
the anthropic surfaces yielded an age of 0.736 + 0.04
My (Coltorti et al., 1981, 1982; Delitala ez al., 1983).
The results of a paleomagnetical analysis carried on
by McPherron & Schmidt (1983) have led the
students to refer the human inhabitation surface to
the late reversed Matuyama magnetochrone, basing
also on the radiometric ages (see also Coltorti ez 4l.,

1982). In fact, as reported by the same authors, the
results of this study must be considered as
preliminary and a further sampling of the sedimen-
tary succession would be necessary.

A recent analysis of the freshwater mollusk
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Text-fig. 1 - Location map of Isernia La Pineta locality.
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fauna found in the fluvio-lacustrine sediments un-
derlying the anthropic horizons (Kotsakis et al.,
1992) has revealed taxa indicative of a cold, humid
climatic phase tentatively referred by the authors to
the "*O isotopic stage 22.

Large mammals are represented by broken
bones, mostly medium to large sized, which
prehistoric man used, after butchering the animals,
along with broken tools, discarded chips from their
stone working, and blocks of travertine which were
used to consolidate the marshy ground near a stream
(Cremaschi et al., 1985). The fluvial sediments
overlying the anthropic levels have yielded remains
of small vertebrate (Sala, 1983). Some of the elemen-
ts in the assemblage have been revised since the
preliminary species list was published (Sala, 1983).
The macromammals include Elephas namadicus
(=antiquus), Stephanorhinus hundsheimensis (Sala &
Fortelius, 1993), Hippopotamus antiquus (Mazza,
1996), Sus scrofa, Bison schoetensacki (Sala, 1987),
Megaceroides solilbacus (this paper), Cervus elaphus cf.
acoronatus (this paper), Dama cf. D. clactoniana (this
paper), Capreolus sp. (discussed here), Hemitragus
bonali, Ursus cf. deningeri, Panthera leo fossilis (Sala,
1990), and Lepus cf. europeus. The micromammals in-
clude Talpa gr. europea, Pliomys episcopalis, Pliomys
lenki, Clethrionomys sp., Arvicola cantiana, Microtus
(Terricola) sp., Microtus breccensis, and Microtus gr.
arvalis-agrestis. Arvicolids predominate.

The faunal assemblage has been referred to the
middle Galerian (Sala et al, 1992; Gliozzi et al.,
1995), a biochronological unit that also includes the
assemblages from Valdemino (Tozzi, 1969),
Visogliano (Cattani et al., 1991; Gliozzi et al., 1995),
Mauer, Mosbach (Briining, 1978; Koenigswald &
Tobien, 1987), Hundsheim (Toula, 1902), and
L’Escale (Bonifay, 1981; Chaline, 1972).

In this paper, the deer remains excavated bet-
ween 1979 and 1992, as well as a few antlers found i»
situ on the paleosurface exposed in November 1990,
are revised.

SYSTEMATICS
INTRODUCTION

Though deer remains make up only a small frac-
tion of the large mammals found at the site, they
reveal a diversified assemblage. The following taxa
were identified:

Megaceroides solilbacus

Cervus elaphus cf. acoronatus

Dama . D. clactoniana

Capreolus sp.

The largest species, M. solilhacus, is well represen-
ted, while remains of the smaller sized species are scar-
ce. This suggests that humans preferentially selected
large skeletal remains, a fact that can also be observed
in the other taxa that make up the assemblage. In the
case of M. solilbacus, the elements privileged were the
antlers, which are most numerous.

Family CerviDAE Gray, 1821

Subfamily CerviNAE Baird, 1857
Tribe MEGALOCERINI Viret, 1961
Genus MEGACEROIDES Jouleaud, 1914

MEGACEROIDES SOLILHACUS (Robert, 1829)
PL 1, figs. 1-5

Material

Antlers: 1S21957 - shed left antler; 1521843 - left
antler with part of forehead; 1522026 - shed right an-
tler; 1S29293 - right antler; IS33057 - right antler with
part of forehead; 1S89/836 - shed right antler; I1S81 -
shed left antler (juvenile); 1S2611 - shed left antler;
152579 - shed right antler; IS (1) - shed right antler; IS
(2) - shed right antler; IS (3) - right antler with part of
forehead; IS (4) - shed antler.

Dentitions: 1S33088 - right mandible with
M3-M2; 1S30132 - left M/1 or M/2; 152550 - left
M/3; 182553 - right P/2; S2557 - right D3/; 152558 -
fragment of M/3; 1S30132 - left M/2.

Post-cranial skeletal elements: 1S31/B36 - left
cubonavicolar; IS2607 - left cubonavicolar; 1530270 -
right calcaneus; IS2600 - II phalange; IS15 - III
phalange; 152605 - distal portion of right metacarpus;
152606 - distal portion of right metacarpus; 152610 -
right capitatotrapezoide; 152611 - right scaphoid.

Description
Antlers and foreheads (PL. 1, figs. 1-4) - The ter-

minology of antler elements is according to Azzaroli
& Mazza, 1993 (Text-fig.2).

Outer (2°) tine

Spurious (1°) tine

Text-fig. 2 - Terminology of the tines in Megaceroides as
proposed by Azzaroli & Mazza, 1993.
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As a group, the remains display a marked mor-
phological homogeneity. Parts of the foreheads are
preserved, as well as the proximal section of the an-
tler up to a few centimeters beyond the base of the
posterior tine, a few fragments of the palmation, and
a few small isolated tines. Many of the finds were
deformed by pressure in dorso-ventral and antero-
posterior direction. The measurements of antlers are
reported in Tab. 1.

The pedicles are located on the frontal plane, and
are strongly divergent. The beams, which are con-
siderably shortened, are directed almost laterally,
forming an angle of about 80° with the sagittal
plane, as can be observed directly on the specimens
in which some part of the frontal is preserved
(IS21483 and IS 29293). The plane of the burr is in-
clined relative to the beam, with which it forms a
characteristic angle of about 60°.

The beam presents an initial, slight dorsally con-
vex curvature, then it is almost straight, bending
down slightly before the point at which the inferior
surface rotates upward and laterally. In dorsal view
almost all beams display a curve that is concave
caudally, at the height of the anterior tine.

The beams are sub-cylindrical at the base, and
gradually become flattened, beginning from the an-
terior (=third) tine and beyond the attachment of
the posterior tine. Even though the distal part of the
beam was not preserved in any of the specimens, the
discovery of a few isolated fragments suggests that
there was a palmation, topped along its margins by
small points.

The most proximal section of the beam, which is
free from tines, presents an antero-dorsal knob
located between 62 and 115 mm from the burr. In
three specimens (IS22026, 1S89/836, IS NN2) this
knob is missing, while it is slightly accentuated in
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dividual (Text-fig. 3). The position of the knob and
its tendency to bend slightly down in this young in-
dividual reveal its homology with the outer
(=second) tine of Megaceroides verticornis. A tine in
a middle-anterior position, homologous with the an-
terior tine of M. wverticornis, is invariably present,
and is strongly flattened at the base. In the specimens
in which it is best preserved, it initially curves up-
wards (e.g. 1521843). Finally, there is a posterior
tine, located at the point where the beam twists up-
wards.

Text-fig. 3 - IS 81, shed right antler of juvenile specimen. The
antler is strongly crushed. The scale bar is 10 cm
long.

Dentition - Because of the scantiness of finds, no
specific conclusions about the dental morphology
can be drawn. The teeth are fairly brachyodont, and
their dimensions (Tab. 2) fall within the range of
variation for the genus Megaceroides. The third lower
molars have labial columns (ectostylids) between the
first, second, and third lobes, and have a pronounced
cingulum on the mesio-labial side. The presence of
interlobal columns and the development of a
cingulum on the tooth wall are relatively variable
characters in deer populations, and are therefore of
little systematic importance, at least in the absence
of a sufficiently numerous sample population. The
mandible fragment is pachyostotic (Pl 1, fig. 5).

specimen IS 81, which is attributable to a young in- Post-cranial skeleton (Tabs. 3-6) - A mor-
Sample 1 2 3 4 5 6 7 8 9 10 1112 13___14__15___16
IS21957 | 1015 823 1152 1440 2200 810 620 00 00 700 470 00 00 00 00 60
IS21843 | 860 820 963 1660 2630 760 740 640 590 690 540 00 00 00 00 60
1220026 | 741 726 773 1610 2390 670 640 600 520 560 540 3600 3660 189 1000 65
133086 | 1020 850 626 00 00 810 750 760 670 680 660 00 00 00 00 70
IS89/836 | 770 747 00 1350 2680 710 630 685 515 660 530 00 3600 00 00 55
ISNN2 950 880 00 2100 2850 00 00 625 600 00 00 3900 00 00 00 55
ISNN3 850 00 650 180 00 00 00 680 00 00 00 00 00 00 00 70
1582 60.1 570 951 1750 2520 455 00 00 00 00 00 00 00 175 2520 65

Tab. 1 - Antlers of Megaceroides solilbacus from Isernia. Measurements in mm.

Legend: 1 - Maximum diameter of burr. 2 - Minimum diameter of burr. 3 - Distance from knob (=

outer tine) to burr. 4 - Distance

from basal end of third tine to burr. 5 - Distance from distal end of third tine to burr. 6 - Maximum diameter of beam above
burr. 7 - Minimum diameter of beam above burr. 8 - Maximum diameter of beam at the knob. 9 - Minimum diameter of beam
at the knob. 10 - Maximum diameter of beam above knob. 11 - Minimum diameter of beam above knob. 12 - Distance from
burr to upwards curvature of beam. 13 - Distance from burr to upward curvature, measured anteriorly. 14 - Distance from knob
to basal end of third tine (=anterior tine). 15 - Distance from knob to distal end of third tine. 16 - Angle formed between the

plane of the burr and the axis of the beam.
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Sample OL NL W H
M/3 1S2550 336 373 167 18.0
M/3 1S2552 00 00 176 18.0

M/2 1S30132 | 27.2 257 18.1 10.0
P/2 182553 157 164 10.7 144
D /3 1S2557 227 205 178 93

Tab. 2 - Teeth of Megaceroides solilbacus from Isernia.

Measurements in mm.
Legend: OL - Occlusal length. NL -"Neck lenth. W -
Maximum width. H - Height of the crown.

phometric study that included data on other species
of the genus Megaceroides from some European Late
Villafranchian and Galerian localities has shown that
the post cranial elements of the Isernia population
fall within the range of variation of this genus. In
particular, the dimensions of one of the two distal
metacarpal fragments (IS 2606) fall at the higher end
of the range (Text-fig. 4).

The bodies of the cubonavicolars are more flat-
tened than those of the other species examined
(Megaceroides sp. from Cava Pirro, M. obscurus from
Selvella, and M. verticornis from Voigtstetd), as is in-
dicated by their higher L1a/3 ratio (Tab. 3). This
datum, which is also confirmed by the greater flat-
tening of the trapezoid, suggests that the limbs of the
Isernian megalocerine were stouter than in the other
species considered.

Critical remarks on the genus Megaceroides

Azzaroli and Mazza (1993) have recently raised
the name Megaceroides to generic rank; it unites the

Sample la 1b lc 2a 2c 3 l1a/3
1S2607 515 0.0 0.0 46.1 41.6 216 245
1S31/b36 55.8 55.5 45.1 549 40.6 224 2.49
PN5 58.2 57.9 485 546 459 26.6 2.18
9P 54.1 53.6 0.0 47.0 43.2 238 227
31A 58.0 573 48.2 514 47.1 28.0 2.10
IGF14158 57.0 56.4 45.0 499 39.7 274 2.08
VOI749 60.6 58.2 455 58.5 46.5 26.8 2.26
VOI289 59.1 57.8 46.1 57.1 45.6 27.3 2.16
VOI1750 53.4 50.9 41.9 518 40.1 25.7 2,07
VOI196 57.6 57.2 46.6 58.9 439 23.7 243
VOI370 59.4 56.7 454 58.8 459 26.0 2.28
VOI545 61.4 60.0 49.8 58.8 45.9 26.0 2.36

Sample 1 2 3 4 5
1S30270 | 129.5 102.0 1422 378 246

Tab. 4 -

Calcaneus of Megaceroides solilbacus from Isernia.
Measurements in mm.

Legend: 1 - Maximum width of the body of calcaneus.
2 - Dorsal length of the body of the calcaneus. 3 - Wid-
th of the calcanear tuberosity. 4 - Minimum width of
the body of the calcaneus.

species previously referred to Megaloceros
(Megaceroides). According to the rules of priority, the
type species of the genus is Megaceroides algericus
(Lydekker), 1890. This species however, does not
present all the diagnostic characters common within
the group. It presents in fact many apomorphies,
being one of the younger species of Megaceroides.

Even if the application of the rules of priority is
in our opinion questionable for such a case, we
agree, for the present work, to the proposal of
Azzaroli & Mazza.

The morphology of the antlers, the dorsal
location of the outer tine, and the convex profile of
the forehead of the Isernia megalocerine are charac-
teristic of the genus Megaceroides (Azzaroli, 1952).
This genus forms a clade that includes a number of
closely related forms, upon whose specific status the
researchers have not yet reached agreement (cf.
Azzaroli, 1953, 1979, 1994; Geraads, 1986; Hadjouis,
1990; Kahlke, 1956; Radulesco & Samson, 1967;

Sample 1 2 3 4 5 6 7
IS2605 | 273 56.1 355 625 372 30.1 346
1S2606 00 650 360 675 405 310 372

Tab. 3 - Comparison of cubonavicolars of Megaceroides from
some European localities. 152607 and IS 31/b36 from
Isernia; PN5, 3P, 31A Megaceroides sp, from Pirro
Nord; IGF 14158 M. obscurus from Selvella (Val di
Chiana); VOI from 749 to 545 M. werticornis from
Voigtstedt. Measurements in mm.
Legend: 1a - Maximum width. 1b - Proximal articular
width. 1c - Articular width of the talar face. 2a -
Maximum thickness. 2b - Articular width of the
calcanear face. 3 - Height of the lateral side.

Tab. 5 - Metacarpus of Megaceroides solilbacus from Isernia.
Measurements in mm.
Legend: 1 - Minimum thickness of the diaphysis. 2 -
Supra-articular width of the distal epiphysis. 3 - Supra-
articular thickness of the epiphysis. 4 - Maximum ar-
ticular thickness of the distal epiphysis. 5 - Width of
the articular crest of the lateral condyle. 6 - Width of
the abaxial hemicondyle of the lateral condyle. 7 - Wid-
th of the axial hemicondyle of the lateral condyle.

Sample 1 2 3 4 5 6 7 8 9
1S2600 | 545 466 333 291 235 224 224 334 236

Tab. 6 - 11 Phalange of Megaceroides solilhacus from Isernia.
Measurements in mm.
Legend: 1 - Maximum length. 2 - Axial length. 3 -
Anatomical length. 4 - Thickness of the proximal end.
5 - Width of the proximal end. 6 - Minimum thickness
of the diaphysis. 7 - Minimum width of the diaphysis.
8 - Thickness of the distal end. 9 - Width of the distal

end.
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Text-fig. 4 - Scatter diagram of the width of the articular crest of

the lateral condyle (Wac) against maximum
thickness of the distal epiphysis (MT) of metacar-
pus in Megaceroides.
Legend: 1 = Megaceroides solilbacus, Isernia. A= M.
sp., Cava Pirro (Foggia). C = M. obscurus, Selvella
(Val di Chiana). P = M. obscurus, Pietrafitta
(Perugia, Umbria). M = M. aff. solilhacus, Venta
Micena (data from Menéndez, 1987). S = M. ver-
ticornis, Siissenborn. * = M. verticornis, Voigtstedt.
G = M. aff. verticornis, Akhalkalaki (data from
Vekua, 1986).

Vislobokova, 1990). In our opinion, within Europe,
the Middle East, and North Africa, and excluding
the many endemic species of the Mediterranean
islands, the genus includes the following species.

- Megaceroides algericus (Lydekker, 1890), is the
type species of the genus. It is the most recent form
of Megaceroides (late Pleistocene, from Algeria and
Morocco; Joleaud, 1916; Arambourg, 1938; Had-
jouis, 1990), and, by comparison with the European
continental forms, presents many endemic charac-
teristics. It is of smaller size, and is characterized by
a number of apomorphies, including thickening of
the forehead, a short snout, widely divergent antlers,
the shortening of the horizontal section of the beam,
with the loss of the spurious tine and a tendency
towards the loss of the outer tine. The pedicles are
high and thick. The mandible is distinctly
pachyostotic, the premolars are reduced, and the
P/4 is strongly molarized. These characteristics are
associated with marked brachyodonty (Hadjouis,
1990). This species, which displays a melange of
derived and primitive features, may be an offshoot
of M. wverticornis, or it represents an independent,
closely related, lineage.

- Megaceroides obscurus (Azzaroli, 1953), both
the most primitive and the earliest species (Farneta
E.U. of the Late Villafranchian, early Pleistocene), is
known from the presumably late Villafranchian

levels of the Cromer Forest-bed Formation and
from late Villafranchian sites of Central Italy (Ab-
bazzi, 1995). It is characterized by not-palmate an-
tlers, which are slightly divergent, and which have a
well developed, basally located spurious tine. There
is no anterior tine, and the end of the beam has few
branches. In the skull, the ethmoidal fissures are
broad.

Megaceroides boldrinii, described by Azzaroli &
Mazza (1992, 1993) on the basis of specimens found
at Pietrafitta (Farneta faunal unit, Late Villafran-
chian), is a junior synonym of Megaceroides obscurus
(Abbazzi, 1995). «Allocaenelaphus» (=Megaceroides)
arambourgi (Radulesco & Samson, 1967) based on
fragmentary remains is still under discussion, and
may be another primitive early Pleistocene
megalocerine identical, or closely related to M. ob-
SCUTUS.

- Megaceroides verticornis (Dawkins, 1872) is the
best documented species, and was widely
distributed, from Western Europe (England, France,
Germany, Italy) to the Caucasus and Israel. The
beams are characterized, in the proximal section, by
a marked dorsal twist, by a reduced or absent
spurious tine, and by the outer tine, which is well
developed, although usually smaller than in M. ob-
scurus, and displays a characteristic initial downwards
curvature. The anterior tine varies from flattened to
oval in cross section, and is sometimes absent (e.g.
samples from Siissenborn, Kahlke 1956-1959; Borgo-
nuovo, Azzaroli, 1976; Cortiglione Monferrato, De
Alessandri, 1903; Colle Curti, Ficcarelli & Silvestrini,
1991, and Haliakmon, Melentis, 1967). Both antlers
with palmate (e.g. the Pakefield skull from England)
and ramified vertical sections have been attributed to
this species; for the latter Ambrosetti (1967) has pro-
posed the subspecific denomination M. werticornis
dendroceros.

M. wverticornis has been found in many Italian
localities, though only the better documented finds
from the localities of Ponte Galeria (Ambrosetti,
1967), Borgonuovo, Cortiglione Monferrato, Colle
Curti, and Imola (Azzaroli & Mazza, 1993), all of
which seem to be limited to non-palmate forms,
have been described.

- Megaceroides solilbacus (Robert, 1829) is based
on a few specimens collected in different sites
(Robert, 1829; Moullade, 1886) in the surroundings
of Solilhac (Upper Loire, France; Thouveny &
Bonifay, 1984). The lectotype was defined and
illustrated by Azzaroli in 1979 (Table IV, Fig. 1a, b).
This species is characterized by the absence of the
spurious tine, and the tendency to a strong reduc-
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tion of the outer tine. The distal part of the horizon-
tal section of the beam is flattened, and the end is
broad, palmate, pointed, and has many small points
on the posterior edge. The remains from many mid-
dle Pleistocene European localities have been
referred to this species. In Italy, M. solilbacus has
been identified at Terranera (Venosa Basin,
Basilicata; Montezemolo, 1964; Caloi & Palombo,
1979), at Ponte Milvio (cfr. Caloi & Palombo, 1986),
Notarchirico (Venosa Basin; Belli er 4l., 1991), and
recently at the Cesi locality in the Colfiorito Basin
(Ficcarelli et al., in progress). Azzaroli (1979) also
refers to this species the megalocerine remains from
Voigtstedt that Kahlke (1958, 1965) attributed to M. sp.,
and those from Akhalkalaki (Southern Georgia) at-
tributed to Megaceroides aff. verticornis by Vekua,
(1986). Finally, Menéndez (1987) refers the
megalocerine from Venta Micena (early Pleistocene
of Spain) to M. solilbacus, and this species has been
found repeatedly in other Spanish early Pleistocene
localities (cf. Moya-Sola & Menéndez, 1986). The
deer from Venta Micena however, probably
represents a closely related, but distinct species from
M. solilbacus, and its systematical position will be
discussed below.

- Megaceroides dawkinsi (Newton, 1886) is a
smaller sized form that is known only from England
(Azzaroli, 1953). Like M. solilbacus, it presents a ten-
dency towards the simplification and shortening of
the horizontal part of the beam, with the loss of the
spurious tine and a considerable reduction of the
outer tine. The terminal parts of the beams have
never been described, though palmate sections from
the Cromer Forest-bed Formation are preserved in
the Museum of Norfolk (A. Lister, pers. comm.).
The strong resemblance between M. dawkinsi and M.
solilbacus suggests that these species could be closely
related (Abbazzi et al., work in progr.).

M. dawkinsi has recently been found in the
English locality of Little Oakley (Lister ez al., 1990),
where it is associated with M. verticornis. The
fossiliferous horizons, which yielded the remains of
a highly derived Mimomys savini, are referable to the
lower part of middle Pleistocene (Middle to Late
Cromerian, after pollen stratigraphy).

Discussion

The considerable morphological variability of
the antlers and the mosaic distribution of the charac-
ters among the populations have caused some con-
fusion in the literature for what concerns the distin-
ction between the species M. verticornis and M.

solilbacus. The relatively high number of antlers
found at Isernia allowed us to reexamine the
problem of the definition of M. solilbacus.

The antlers from Isernia display a series of
characters that also occur in the specimens from
Solilhac and Terranera, and which are distinct from
those of M. verticornis:

~ tendency to lose the curvature of the proximal
section of the beam;

- shortening of the horizontal section of the
beam;

- absence of the spurious tine;

- marked tendency towards the reduction and
loss of the outer tine.

Within the genus these characteristics can be
considered derived (Text-fig. 5), and they occur also
in M. algericus, the endemic species of the late
Pleistocene of North Africa, and in M. dawkinsi.
Besides, even though the cited characters, if taken
singly, may reenter within the range of mor-
photypes displayed by M. wverticornis, their con-
sistent presence in the sample from Isernia argues in
favor of their diagnostic value, and shows that this
cervid belongs to the species M. solilhacus.

The inclusion of many forms within the species
M. solilbacus (Azzaroli, 1979), has broadened the
definition of the species, and rendered the distinc-
tions between it and M. verticornis difficult. Of par-
ticular importance in the definition of M. solilbacus is
the presence, at Voigtstedt, Sissenborn, and
Mosbach, of a form originally defined by Kahlke
(1956-59, 1958, 1960, 1965, 1969) as Megaceroides
(=Orthogonoceros) sp., which displays some charac-
ters intermediate between those of M. verticornis and
the type material of M. solilbacus. M. sp. shares with
M. solilbacus the tendency to be larger in size, a poin-
ted palmation (cf. Voi 358), the fourth lower
premolar with a more pronounced labial groove,
and the mandible slightly pachyostotic. On the basis
of these characteristics Azzaroli (1979) referred the
specimens from Voigtstedt, which are better
represented, to M. solilbacus, an attribution that
Geraads (1986) and Menéndez (1987) consider
questionable. The Megaceroides sp. from Voigtstetd
has a well developed outer tine, and the horizontal
section of the beam is fairly long, with a marked
proximal curvature. These characteristics com-
monly occur in the antlers of M. verticornis, while
they do not in those of M. solilbacus. The pointed
form of palmation is, in our opinion, of little
significance, mainly because it occurs in specimens
that can be attributed to M. verticornis on the basis
of other characteristics (e.g. antler Siiss 7982 in
Kahlke, 1956; pers. observ.). Even if the variability
of the distal section of the beam is on the whole
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EXPLANATION OF PLATE 1

Figs. 1-5 - Megaceroides solilbacus from Isernia.
1) IS 22026, shed right antler: a) dorsal view, b) frontal view; 2) IS 89/836, shed left antler: a) dorsal view, b) frontal view.
3) IS 33087, right antler with part of forehead, frontal view. 4) IS 29293, right antler: a) dorsal view, b) frontal view.
5) IS 33080 right mandible with fragment of M3 and M2, natural size. All the antlers are about 1/4 of the natural size.
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Textfig. 5 - The regression of basal tines and the change of the orientation of the antlers in Megaceroides, is shown. A) M. obscurus, lec-
totype from Cromer-Forest bed Formation; B) M. verticornis from Siissenborn (Kahlke, 1956, redrawn and reversed; C) M.
datwkinsi, Cromer-Forest bed Formation (Azzaroli, 1953, redrawn); D) M. solilhacus, lectotype from Solilhac (Azzaroli, 1979,
redrawn); E) M. solilbacus, Tsernia (1522026); F) M. algericus, from Phacocheres, Algeria (Hadjouis, 1990, redrawn).

poorly known, it would appear that digital ter-
minations on the edge of the palmation are charac-
teristic of M. solilbacus from the type locality and
from Terranera, while they do not occur on the
palmations of M. wverticornis. With regards to the
other shared characteristics, the labial groove of the
fourth lower premolar is highly variable (cf. Menén-
dez, 1987) within the genus, while the slight
pachyostosis is a primitive character, and is therefore
of little significance for the determination of
phylogenetic relationships; moreover, it varies with
the age of the individual, as Lister (1994) demon-
strates for Megaloceros giganteus. Size, finally, is
strongly influenced by environmental conditions,
and is therefore variable.

If one examines only the M. solilbacus specimens

from the type locality, the most significant
diagnostic characteristics are those observable in the
proximal section of the antlers, in other words the
absence of the spurious tine, the reduction of the
outer tine, the shortening of the horizontal part of
the beam, and its tendency to be flattened starting at
the anterior tine. The M. sp. from Voigtstetd, Siissen-
born, and Mosbach could therefore either belong to
M. verticornis, as suggested by Geraads (1986), or be
a distinct, closely related species.

The fossil from Venta Micena, (Menéndez, 1987)
agrees with M. solilhacus in the morphology of the
proximal part of the antler (i.e. lack of basal tines),
but differs for the distinctly smaller braincase, for
some plesiomorphic characters, such as the more
elongated parietal roof and the different directing
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Text-fig. 6 - Comparison between A) the skull of M. solilhacus
from Blanzac (Azzaroli, 1979, redrawn ), and B) the
skull from Venta Micena (Menéndez, 1987,
redrawn and reversed). The scale is 10 cm.

pedicles of the antlers (Text-fig. 6), and for the slen-
der limb bones. Given also that the age of this deer
is distinctively older than that of the other
specimens of M. solilbacus finds, we are inclined to
consider this form as a closely related, but distinct
species from M. solilhacus. Therefore we propose to
indicate this form with the name M. aff. solilbacus, to
stress the necessity of its sistematical revision.

The megalocerine from Akhalkalaki, which is
characterized by long, slender metapodials, could be
closely related to the Venta Micena form, even
though it is difficult to assess, because it is known
only from a mandible and some post-cranial elements.

Finally, we can suggest the possibility that the
French form from Montreuil, described by Pohlig
(1892) as «Cervus» belgrandi and referred by Kahlke
(1956-59) to M. werticornis, may be conspecific with
M. solilbacus, even though the few remains published
make a final attribution impossible.

Morphometric analysis of the antlers

Some of the differences between the antlers of M.
solilbacus and M. verticornis listed above have been
confirmed by bivariate and multivariate analyses of
the remains.

The shortening of the horizontal section of the
beam in the specimens from Isernia is confirmed in
Text-fig. 7, where the index which relates the distan-
ce between the anterior tine and the burr to the
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Textfig. 7 - Scatter diagram of ID3T index against minimum
diameter of burr (mdb) in Megaceroides.
Legend: 1 = Megaceroides solilbacus, Isernia. * = M.
verticornis, Cromer Forest bed Formation. b = M.
dawkinsi Cromer Forest bed Formation. e = M.
solilhacus, Venta Micena. v = M. verticornis, Voigt-
stedt. s = M. verticornis, Siissenborn.

maximum diameter of the burr (ID3T= diat-b/
maxdb*100) is compared with the minimum
diameter of the burr. The Isernia population plots in
the lower range of the field of variability, like M.
dawkinsi from Cromer Forest bed formation. The
M. aff. solilhacus from Venta Micena occupies a
position that corresponds to a low ID3T value (sym-
bol e). Also, the ID3T index of the antler selected by
Azzaroli (1979) as the lectotype of solilbacus is 175, a
value that falls within the range of the Isernia
megalocerine and M. dawkinsi.

The results of a comparison between the ID3T
index and the angle formed between the plane of the
burr and the axis of the beam, a measurement in-
dicating the orientation of the antler with respect to
the skull, are also interesting. In the populations of
Isernia and in M. dawkinsi from the English
localities, this angle falls within a well defined range,
between 60° and 70°, and in Text- fig. 8 the
specimens make up a group that is quite distinct
from M. verticornis. Moreover, it is worth to note
that the specimens within every sample tend to
cluster in subgroups, suggesting an influence of the
ontogenetic development of antler on ID3T index.
This pattern is in particular evident in the large
population from Siissenborn.

In addition, a principal component analysis
based on 8 measurements of the section of the beam
between the burr and the anterior tine (Tab. 7), was
carried out on the antlers of Megaceroides solilbacus
from Isernia, Megaceroides verticornis from Siissen-
born and Voigtstetd, and Megaceroides dawkinsi from
Cromer Forest bed. The descriptive statistics of the
variables are given in Tab. 8. The first two factors,
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MAXDB = Maximum diameter burr
MINDB = Minimum diameter burr
MAXDBAB = Maximum diameter beam above burr

MINDBAB = Minimum diameter beam above burr
MAXDBA2 = Maximum diameter beam above 2nd tine
MINDBA2 = Minimum diameter beam above 2nd tine

3TBD = Distance of basal end of 3rd tine from the burr
ANGLE = Angle formed between plane of burr and axis of beam

Tab. 7 - Measurements of the antlers used for the analysis of the
principal components.

which account for 84% of the total variance, were
selected. The first factor (66.1%) is influenced by the
diameters of the beam, and in particular its
maximum and minimum diameters above the burr.
The second factor which accounts for 18.3% is in-
fluenced by the distance between the anterior tine
and the burr, and by the angle between the plane of
the burr and the axis of the beam, and therefore ex-
presses the morphology of the antler.

The results of this analysis are shown in Text-fig.
9. In Text-fig. 9b the scatter diagram between the
first and the second principal components (PC1 and
PC2), highlights that M. dawkinsi from the English
localities and M. solilbacus from Isernia share a mor-
phological affinity, as is revealed by the distribution
of the specimens with respect to the axis of the
second factor. The megalocerine remains from
Voigtstetd fall within the high values of the range of
variation of the M. verticornis from Siissenborn, thus
confirming its fairly large size.

Finally, we must discuss the distribution of the
samples that make up the Siissenborn population.
The dispersion observable on the ordinate (size fac-
tor) is apparently due to the inclusion of individuals
that were not fully grown. On the other hand, the
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Text-fig. 8 - Scatter diagram of ID3T index against the angle for-

med between the plane of burr and the axis of beam
in Megaceroides. Symbols as in Text-fig. 7.

Initial Statistics:

Variable Communality * Factor Eigenvalue Pct of Var Cum Pct
*
MAXDB 1.00000 * 1 5.29022 66.1 66.1
MINDB 1.00000 * 2 1.46124 18.3 84.4
MAXDBAB 1.00000 * 3 .38579 4.8 89.2
MINDBAB 1.00000 * 4 .32137 4.0 93.2
MAXDBA2 1.00000 * 5 23995 3.0 96.2
MINDBA2 1.00000 * 6 L1691 2.1 98.3
31BD 1.00000 * 7 .08866 1.1 99.5
ANGLE 1.00000 * 8 04367 .5 100.0
FACTOR 1 FACTOR 2
MAXDB 91971 -.05236
MINDB .89257 -.17257
MAXDBAB 94896 .10117
MINDBAB -93065 -.18472
MAXDBAZ2 .88521 -.00634
MINDBA2 87433 -11581
318D 53009 .73592
ANGLE -.22803 .91067

Tab. 8 - Descriptive statistics of the variables used in the
analysis of the principal components.

dispersion observable for the second factor is also

-probably attributable to the inclusion of individuals

belonging to populations from different strati-
graphic levels in the Siissenborn sample. Therefore,
the dispersion is not just an expression of the in-
dividual variability within a single population, but
may as well be attributable to morphological
changes of an evolutionary nature.

Subfamily CerviNAE Baird, 1857
Tribe Cervint Viret, 1961
Genus Cervus Linneus, 1758

Cervus ELAPHUS cf. C. E. ACORONATUs Beninde,
1937
Text-fig. 10

Material

Antlers: 12612 - basal portion of antler.

Dentition: IS2551 - right M2/; 1S2554 - left M3/;
152555 - right M/2; 152556 - right M/2; 1S2560 -
fragment of right M/3; 152561 - fragment of upper
molar; 1S2562 - fragment of upper molar; 152563 -
fragment of M2/; 1S2564 - I/1

Post-cranial elements: 152601 - I phalange; 152602
- II phalange; IS12 - proximal epyphisis of right
metacarpus; 152603 (=4) - distal epyphisis of
metacarpus; IS1 - fragment of right calcaneus; 152608
- right cubonavicolar.
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Symbol Variable Coordinates

1 MAXDB  .920 -.052
2 MINDB  .893 -.173
3 MAXDBAB .99  .101
4 MINDBAB  .931 -.185
5 MAXDBAZ  .B85 -.006
6 MINDBAZ .874 .116
7 318D 530 .736
a 8 ANGLE  -.228 .91
1 1 1 1 1 1 1 1 1 1 1 1
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Textfig. 9 - a) Loadings of PC1 and PC2. b) Factor scores scat-

ter diagram. The lines indicate the area of disper-
sion of the samples, the symbols correspond to the
mean values of the samples.
Legend: i = Megaceroides solilhacus, Isernia. b = M.
dawkinsi Cromer Forest bed Formation. v = M.
verticornis, Voigtstedt. s = M. verticornis, Siissen-
born.

Description and comparisons

The presence of C. elaphus in the Isernia deposits
is indicated by an antler fragment in which the at-
tachments of the brow and bez tines are preserved,
and by the size of dental and postcranial elements.
The attribution to the subspecies acoronatus cannot
be demonstrated, though it is suggested by the
stratigraphic position of the find. The dimensions
(Tab. 9; Text-fig. 10) and the morphology of the
remains (e.g. the brachyodont teeth) are comparable
with the specimens found in other localities that are

referable to the same subspecies (e.g. Siissenborn,
Mosbach).

Sample OL NL W H
M2\ 1S2551 | *240 240 259 13.3
M2\ 1S2563 235 *21.0 *26.0 *14.0
M3\ 182554 228 222 245 12.9
M/2 182555 235 224 14.9 78
M/1 1S2556 229 201 13.0 11.8
M/1 1S2559 20.7  20.0 123 *13.0

Tab. 9 - Teeth of Cervus elaphus cf. C. e. acoronatus from Iser-
nia. Measurements in mm. * indicates inferred values.
Legend: OL = Occlusal length. NL = Neck length.
W = Maximum width. H = Height of the crown.
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Text-fig. 10 - Scatter diagram of maximum thickness (MT)

against the maximum width of proximal
epiphysis of metacarpus (MW) in Cervus elaphus
acoronatus.
Legend: i = Cervus elaphus cf. C. e. acoronatus,
Isernia. m = C. elaphus acoronatus, Mosbach. v =
C. elaphus acoronatus, Voigtstedt. s = C. elaphus
acoronatus, Slssenborn. a = C. elaphus
acoronatus, Atapuerca (data from Azanza & San-
chez, 1990).

Subfamily CervVINAE Baird, 1857
Tribe CeErving Viret, 1961
Genus Dama Frisch, 1775

Dama cf. D. cLactonianNa (Falconer, 1886)
Text-fig. 12

Material

Antlers: 1520657 - rigth antler with forehead

Dentitions: 1S2566 - left M3/; 1S2567 - right M3/;
IS2568 - left M1/; 152569 - fragment of right M2/,
IS2570 - right P4/; 1S2571 - left M/2; 1S2572 - right
M1/; 1S2562 - 1/2.

Post-cranial elements: 1S2573 - left cubo-
navicolar; IS2574 - distal portion of humerus; 152575
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- distal portion of humerus; 1S2576 - distal fragment
of I phalange; 1S2604 - left metacarpus; 152613 - distal
fragment of left tibia.

Description and comparison

The presence of the genus Dama is revealed by a
proximal fragment of an antler in which the inser-
tion of the basal tine is preserved (Text-fig. 11). This
tine branches off immediately above the burr, and its
basal diameter is comparable to that of the beam,
with which it forms an angle of about 125°. Other
morphological characters revealed by the post-
cranial elements (e.g. metacarpal) confirm this
generic attribution. Lister (1990) has identified a
series of characters that serve to distinguish between
Cervus and Dama. In the proximal metacarpal, for
example, the articular facets are separated by a
caudally located groove in Cervus elaphus, and are
welded in Dama; the latter feature is observable in
the Isernia specimen.

The measurements of teeth are reported in Tab.
10.

The metacarpal (IS2604) and the distal fragment
of a tibia (IS2613) are fairly large. The metacarpal
(Textfig.12), is considerably larger than those of
Pseudodama from the upper part of the Late
Villafranchian (e.g. P farnetensis from Selvella, and P.
sp. from Cava dell’ Erba), or those of the middle-late
Pleistocene (e.g. Dama sp. from S. Sidero 3; Riss-
Wiirm interglacial or first Wiirm interstadial; De
Giuli, 1983) and recent populations of Dama dama,
while it is close to the range of size variation of the

Text-fig. 11 - Antler with part of forehead of Dama cf. D. clac-
toniana (IS 20657) from Isernia. The scale is 10 cm.

Sample OL NL ) H
M3\ 1S2566 19.1 183 215 9.2
M3\ 182567 19.6 193 211 12.1
M1\ 1S2568 17.8 16.6 19.1 838
M2\ 182569 193 *18.0 *20.0 *10
P4\ 182570 11.7 11.5 16.2 16.6
M/2 182571 19.5 18.2 10.7 12.2

Tab. 10 - Teeth of Dama cf. D. clactoniana. Measurements in

mm.
Legend: OL = Occlusal length. NL = Neck length.
W = Maximum width. H = Height of the crown.

Dama clactoniana found in English middle
Pleistocene localities (Clacton, Swanscombe) and at
Riano (cf. Leonardi & Petronio, 1976). The tibia
(Tab. 11) fall within the variation range of Dama
clactoniana from Riano (articular width of distal
epiphysis: max= 44 mm, min= 30 mm, average=
34.9 mm; articular thickness of the distal epiphysis:
max = 37 mm, min = 25 mm, average = 28.06 mm;
Leonardi & Petronio, 1976). The morphology of the
proximal fragment of the antler, with a very massive
ocular tine, is also observable in D. clactoniana.
Even though the lack of a representative sample
of antlers did not allow us to observe other
diagnostic characters of the species clactoniana, for
example the incompletely developed palmation or
the third accessory tine, the large size and the mor-
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Textfig. 12 - Scatter diagram of maximum thickness of distal

epiphysis (MT) against total length of metacarpal
(TL) in Pseudodama and Dama.
Legend: i = Dama cf. D. clactoniana, Isernia. R =
D. clactoniana, Riano (data from Leonardi &
Petronio, 1976). D = D. clactoniana, from Swan-
scomb, Clacton (data from Leonardi & Petronio,
1976). ¢ = Pseudodama farnetensis, Selvella (Val di
Chiana). P = Pseudodama sp., Cava Pirro-Cava
Dell’Erba (Foggia, South Italy). 3 = Dama sp. San
Sidero 3, (Lecce, South Italy). # = Dama dama, at-
tuale (Museo di Storia Naturale «La Specola»,
Firenze).
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Sample 1 2 3 4 5
1S2613 40.3 38.3 31.6 33.2 *30

Tab. 11 - Tibia of Dama cf. D. clactoniana. Measurements in
mm.
Legend: 1 - Maximum width of the distal epiphysis. 2
- Articular width of the distal epiphysis. 3 - Width of
the troclea at the distal epiphysis. 4 - Thickness of the
distal epiphysis. 5 - Articular thickness of the distal

epiphysis.

phology of the basal tine are sufficient for a fairly
precise systematic attribution.

Biochronological range and systematical remarks regar-
ding Dama clactoniana

In Italy, Dama clactoniana was present for much
of the middle Pleistocene. A rich sample has been
found at Riano (Leonardi & Petronio, 1976), and
many specimens have been recovered from other
sites in Latium that record the first extrusive activity
of the Sabatine and Albano volcanic complexes (cf.
Caloi & Palombo, 1986). At Fontana Ranuccio
(radiometric age of 0.458 + 0.0057 Ma), for example,
this species is associated with Megaceroides verticor-
nis. It has also been reported from Cava Pompi
(Latium, cfr. Guidi & Piperno, 1992), Notarchirico
(Venosa basin, about 500,000 years; Belli ez al., 1991),
and recently from the Cesi locality in the Colfiorito
Basin (Ficcarelli ez al., in progress). This species
seems disappear from the assemblages of the middle
Pleistocene at a time that follow the oxygen stage 7,
since one of its last occurrences is at Sedia del
Diavolo (Riss II - IIT interstadial; Caloi et al., 1980;
Caloi & Palombo, 1986; Gliozzi et al., 1995), which
has been correlated to this stage of the isotope
stratigraphy. In this phase, however, the faunal
assemblage already contained a true fallow deer with
primitive characteristics, which seems to have
coexisted with the clactonian form (Gliozzi er al.,
1995). The many reported occurrences of the species
clactoniana in European middle Pleistocene localities
(England, France, Spain) show how widely dispersed
this form became over this interval of time.

Subfamily OpocomemNae Pocock 1923
Tribe CaPREOLINT Simpson 1945
Genus CarreoLus Gray 1821

CAPREOLUS sp.

Material

Dentition: ISNN - right M/1.

Post-cranial elements: IS2609 - fragment of left
humerus; IS9 - I phalange.

Description

On the basis of their small size and on the mor-
phology, the remains are attributable to Capreolus,
though their small number makes further con-
clusions impossible.

CONCLUSIONS

The examination of the remains of deer from
Isernia has revealed a well diversified assemblage.

The occurrences of Cervus elaphus cf. C. e.
acoronatus and Capreolus sp. do not contribute new
systematic insights, in part because of the scantiness
of the material, nor do they allow particular
biochronological conclusions to be drawn. On the
other hand, the presence of Megaceroides solilhacus
and Dama cf. D. clactoniana are interesting. The
study of the megalocerine specimens from Isernia,
which display a certain degree of morphological
consistency with regards to the proximal part of the
antler, has allowed us to a better determination of
the diagnostic characteristics for M. solilbacus, and
thus constrain its range of variation. The lineage of
M. solilbacus first occurred in Europe in the late part
of early Pleistocene (M. aff. solilbacus from Venta
Micena, Spain), and for much of the middle
Pleistocene occupied a widespread geographic range,
which overlapped the considerably better known
range of M. verticornis. M. solilbacus represents a
phyletic lineage distinct from, though closely related
to, M. verticornis. To date, in Italy, M. solilbacus has
been reported from central and southern localities
(Latium, Colfiorito Basin, several sites around
Venosa). Its dispersal could be indicative of a tenden-
tially open landscape, as the occurrence at Isernia of
other faunal elements like Elephas, Bison and
Stephanorbinus, suggest.

Despite the numerous reported findings, Dama
clactoniana is not yet well described, and, most im-
portantly, its relationship with Dama dama is not
yet clear. Moreover, the systematics and chrono-
logical distribution of the medium sized deer in the
middle Pleistocene is further complicated by the fact
that some students quote the occurrence,
throughout the Galerian, of forms attributable to
the genus Pseudodama (Di Stefano, 1994).

ACKNOWLEDGEMENTS

The study of deer material from Isernia La Pineta site has
been carried on thanks to Prof. B. Sala (Ferrara University) to
whom we are deeply obliged.



226 L. ABBAZZI, E. MASINI

We thanks the Museo Nazionale di S. Maria delle Monache
of Isernia where part of the material analized in the present work
is stored.

The following students kindly gave us access to the collec-
tions stored in their institutions: Dr. P. Agnelli (Natural History
Museum 'La Specola’, Florence University), Prof. P. Ambrosetti
(Perugia University), Mr. A. Current (Natural History Museum,
London), Dr. R. Capurso and Dr. V. De Maria, Chief Executive
of ENEL Umbria Power Plants, Dr. H. Lutz (Naturhistorisches
Museum, Mainz), Prof. H.D. Kahlke, Dr. R. D. Kahlke and Dr.
L. Maul (Institut Geowissenschaften, Bereich Quartirpalion-
tologie, Weimar).

Particular thanks to Dr. A. Lister (Department of Biology,
University College, London) for the valuable discussions and
precious suggestions on England deer, and to Prof. A. Azzaroli
(Florence University) for the interesting discussions and for
critical reading of the manuscript. Many thanks also to Prof. D.
Torre (Florence University) for critical reading the text. Mr. F.
Cozzini took care of photos.

Work supported by M.U.R.S.T. grants.

REFERENCES

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

AMBROSETTI, P., 1967, Cromerian Fauna of the Rome area:
Quaternaria, 9: 267-284.

ARAMBOURG, C., 1938, Mammiferes Fossilies du Maroc: Mem.
Soc. Sci. Nat. Maroc, 46:1-74.

Azzaroll, A., 1952, La sistematica dei Cervi Giganti e i cervi
nani delle isole: Atti Soc. Tosc. Sci. Nat. Mem. (A), 59:
119-127.

—, 1953, The Deer of Weybourn Crag and Forest Bed of Nor-
folk: Bull. British Museum (Nat. Hist.) Geology, 2 (1): 1-96.

—, 1976, A skull of the Giant Deer Megaceros verticornis from
Eastern Tuscany: Rend. Fis. Acc. Lincei, ser. 8, 61 (5):
485-487.

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

—, 1994, Forest Bed elks and giant deer revisited: Zool. Journ.
Linnean Society, 112: 119-133.

—, & Mazza, P., 1992, On the possible origin of the Giant Deer
genus Megaceroides: Rend. Fis. Acc. Lincei, ser. 9, 3:23-32.

— & —, 1993, Large early Pleistocene deer from Pietrafitta
lignite mine, Central Italy: Palaeont. Ital., 80: 1-24.

BeLLi, G., BELLuoming, G., CassoLs, P.F., CeccHy, S., Cucarzi,
M., DeLiTALA, L., FOorRNACIARIL G., MALLEGNI, F., PIPERNO,
M., SEGRE, A.G. & SeGRE-NALDINI, E., 1991, Découverte
d’un femur acheuléen a Notarchirico (Venosa, Basilicate):
L’Anthropologie, 95 (1): 47-88.

Bontray, MLF., 1981, Les Premegaceros du Pleistocene moyen de
La Grotte de L’Escale a Sait-Estene-Janson (Bouches-du-
Rhone): Bull. Ass. Fran. Etude Quaternaire, 3-4: 109-120.

BRUNING, vON H., 1978, Zur untergliederung der Mosbacher
Terrassenabfolge und zum klimatischen stellenwert der
Mosbacher tierwelt im Rahmen des Cromer-Komplexes:
Mz. Naturw. Arch., 16: 143-190.

Cator, L. & Paromso, M.R., 1979, Megaceros solilbacus Robert,

da Terranera (bacino di Venosa, Potenza): Quaternaria, 21:
129-138.

— & —, 1986, Le mammalofaune plio-pleistoceniche dell’area
laziale: problemi biostratigrafici ed implicazioni
paleoclimatiche: Mem. Soc. Geol. It., 35: 99-126.

—, — & PetrONIO, C., 1980, La fauna quaternaria di Sedia del
Diavolo (Roma): Quaternaria, 22: 177-209.

Cattang, L., CrReEmascHI, M., FErrARIS, M.R., MaLLEGN], F,,
MasiNg, E, Scora, V., & Tozzi, C., 1991, Le gisement du
Pléistocéne moyen de Visogliano (Trieste): restes humains,
industries, environnement: L’ Anthropologie, 95 (1): 9-36.

CHALINE, J., 1972, Les rongeurs du Pléistocenéne moyen et
supérieur de France: C. de Paléont., Ed. CNRS Paris, 410
PP-

CortorTi, M., CREMAScHI, M., DeLitaLA, C., Esu, D., For-
NASERI, M., MCPHERRON, A., OTTERLOO, R. VAN., PERET-
TO, C., SALA, B., ScHMIDT, V. & SEVINK, ]., 1981, Isernia La
Pineta: lower paleolithic with fauna before 0.7 My in the

Upper Volturno basin, Central Italy: first report: Actes X
Congr. UISPP: 58-63, Mexico City.

—, —, & —, 1982, Reversal magnetic polarity at an earl};
lower palaeolithic site in Central Italy: Nature, 300 (5888):
173-176.

CreEMASCHI, M., 1983, La serie pleistocenica di Isernia La Pineta
(Molise) e la posizione stratigrafica dei suoli d’abitato
paleolitici in essa inclusi. /n AA.VV., sernia La Pineta, un
accampamento piu antico di 700.000 anni», Catalogo della
mostra, ed. Calderini: 49-62.

—, D’Henry, G, PererTO, C., & SALA, B., 1985, Un esempio
di popolamento umano in Italia: Isernia La Pineta. In:
Homo: Viaggio alle origini della storia. Cataloghi Marsilio:
90-94.

DE Avressanpri, G., 1903, Sopra alcuni avanzi di cervidi
pliocenici del Piemonte: Acc. R. delle Sc. Torino: 1-16.

De Gruwy, C., 1983, Le faune pleistoceniche del Salento. 1. La
fauna di San Sidero 3: «I Quaderni». Pubblicazione scien-
tifica periodica annuale del Museo di Paleontologia di
Maglie, 1: 45-84.

DeLitara, M.C., Fornaseri, M. & NicorLeTTi, M., 1983,
Datazioni Argon-Potassio sulla serie pleistocenica di Isernia
La Pineta. In AA.VV., dsernia La Pineta, un accampamento
pilt antico di 700.000 anni», Catalogo della mostra, ed.
Calderini: 49-62.

D1 STEFANO, G., 1994, 1l daino Pleistocenico dell’Eurasia. Tesi di
Dottorato in Paleontologia dei vertebrati, VII Ciclo, Con-
sorzio Modena, Bologna, Firenze, Roma, 219 pp.

FiccarerLl, G. & SivestriNi, M., 1991, Biochronological
remarks on the local fauna of Colle Curti (Colfiorito basin,
Umbrian-Marchean Apennine, Central Italy): Boll. Soc.
Paleont. Ital., 30 (2): 197-200.

GErAADs, D., 1986, Les ruminants du Pleistocene d’Oubeidiyeh
(Israel). In Les Mammifeéres du Pléistocene inférieur de la
vallée du Jourdain a Oubeidiyeh: Mém. et Trav. du Centre
de recherche frangais de Jéruslem, 5: 143-181.

Griozzi, E., Asazzi, L., AMBrOSETTI, P.L., ARGENTI, P.,
AzzaroLrl, A., Caror, L., Carasso BarsaTo, L., DI
SteraNoO, G., Ficcarerrl, G., Kotsakis, T., MasiNg, FE.,
Mazza, P, MezzasoTTA, C., PALoMBO, M.R., PETRONIO,
C., Rook, L., SarLa, B., SARDELLA, R., ZANALDA, E. &
ToRrRE, D., 1995, Biochronology of selected large mammals



MEGACEROIDES SOLILHACUS AND OTHER DEER FROM ISERNIA 227

from early Pliocene to late Pleistocene. Poster presentato al
Convegno INQUA, 3-10 August 1995, Berlin.

Guipi, A. & PirerNO, M., 1992, Italia preistorica. Editori
Laterza, 685 pp, Bari.

Hapjouss, D., 1990, Megaceroides algericus (Lydekker, 1890) du
gisement des Phacocheéres (Alger, Algerie). Etude critique de
la position systematique de Megaceroides: Quaternaire, 3-4:
247-258.

JoLEAUD, L., 1916, Cervus (Megaceroides) algericus Lydekker: Rec.
et Not. de la Soc. Archéol. de Costantine, 66: 1-67.

Kanike, H.D., 1956-1959, Die Cervidenreste aus den Alt-
pleistozanen Ilmkiesen von Siissenborn bei Weimar. Akad.
Verlag, I, 11, IIL

—, 1958, Die Cervidenreste aus den Altpleistozanen tonen von
Voigtstedt bei Saugerhausen: Akad. Verlag, Die Shadel,
Gewerde und Gehorne, I, 51 pp.

—, 1960, Die Cervidenreste aus den Altpleistozanen Sanden
von Mosbach (Blebrich-Wiesbaden): Akad. Verlag, Die
Gewerde, Gehorne und Gebisse, 1: 1-75.

—, 1965, Die Cervidenreste aus dem Tonen von Voigtstedt in
Thiiringen. Paldont. Abh. A, 2 (2/3): 381-424.

—, 1969, Die Cerviden-Reste aus den Kiesen von Siissenborn
bei Weimar; Paliont. Abh. A, 3 (3/4): 547-609.

KoenigswaLp, W. Von & TosN, H., 1987, Bemerkungen zur
Alterstellung der pleistozinen Mosbach- Sande bei
Wiesbaden: Geol. Jb. Hessen, 115 (2): 227-237.

Korsakis, T., Esu, D. & GmrorTi, O., 1992, A post-
Villafranchian cold event in central Italy testified by con-
tinental Molluscs and Rodents: Boll. Soc. Geol. It., 111 (2):
335-340.

Leonarpl, G., & PeTrONIO, C., 1976, The fallow deer of
european Pleistocene: Geologica Romana, 25:1- 67, Roma.

LisTER, A.M., 1986, New results on Deer from Swanwanscombe,
and stratigraphycal significance of Deer in the middle and
upper Pleistocene of Europe: Jour. of Arch. Sc., 13: 319-338.

—, 1990, Critical reappraisal of the Middle Pleistocene deer species
Cervus elaphoides Kahlke: Quaternaire, 1 (3-4): 175-192.

—, 1994, The evolution of the giant deer, Megaloceos giganteus
(Blumenbach): Zool. Journ. Linn. Soc., 112: 65-100.

—, MccLapg, J.M. & STuarT, A.J., 1990, The early middle
Pleistocene vertebrate fauna from Little Oakley, Essex: Phil.
Trans. R. Soc. Lond., B 328: 359-385.

Mazza, P., 1996, New evidence on the Pleistocene Hip-
popotamuses of Western Europe: Geologica Romana, 31:
61-241 (1995).

MCPHERRON, A. & ScHMIDT, V., 1983, Paleomagnetic datiating
at Isernia La Pineta. In AA. VV., Isernia La Pineta, un ac-
campamento pil antico di 700.000 anni», Catalogo della
mostra, ed. Calderini: 49-62.

MeLenTis, J.K., 1967, Studien iiber fossile vertebraten
Griechenlands. Orthogonoceros wverticornis aus dem Alt-
pleistozin des Beckens von Aliakmon (Griechenland): Ann.
Geol. Pays Helleniques, I s., 17: 447-454.

MEeNENDEZ, E., 1987, Cérvidos del Yacimiento del Pleistoceno
inferior de Venta Micena-2, Orce (Granada, Espafia):
Paleont. I Evol., Mem Esp., 1: 129-180.

MonTEZEMOLO, C.G., 1964, Les fouilles dans le bassin fluvio-
lacustre de Venosa (Potenza, Italia): Rep. 6th Intern.
INQUA Congr., Warsawa 1961, 2: 217-525.

MOULLADE, E., 1886, Note sur une nouvelle espéce de daim
fossile: Mem. Soc. Agr. Sci. H.te Loire, 4: 304-306.

Mova-Sora, S. & MEeNENDEZ, E., 1986, Los Artiodactilos
(Bovidae y Cervidae, Mammalia) del Pleistoceno inferior de
Europa occidental: ensayo de sintesis: Paleont. I Evol., 20:
289-295.

Ponrig, H., 1892, Cerviden des Thiiringishen Diluvial-
Travertines mit Beitrigen iiber andere diluviale und iiber
recente Hirschformen: Paleontog., 39:215-261.

Raputesco, C. & Samson, P., 1967, Sur un nouveau Cerf
mégacerin du Pleistocene moyen de la depression de Brasov
(Roumanie): Geologica Romana, 6: 317-344.

RogerT, F., 1829, Mémoire sur les ossemens fossiles des environs
de Cussac, Commune de Polignac (H.te Loire): Mém. Soc.
Agr. du Puy, 2: 68-88.

Sara, B., 1983, La fauna del giacimento di Isernia La Pineta (nota
preliminare). In AA.VV., «Isernia La Pineta: un accam-
pamento piu antico di 700.000 anni». Catalogo della
omonima mostra, Museo Nazionale di Isernia, Bologna,
Calderini editore: 71-79.

—, 1987, Bison schoetensacki Freud. from Isernia La Pineta (early
Mid-Pleistocene-Italy) and revision of the European species
of bison: Palaeontogr. Ital., 74 (1986): 113-170.

—, 1990, Panthera leo fossilis (v. Reich., 1906) (Felidae) de Isernia
la Pineta (Pléistocéne moyen inférieur d’Italie): Geobios, 23
(2): 189-194.

—, Masing, F, Ficcarernn, G. & Torrg, D., 1992, Mammal
dispersal events in the Middle and Late Pleistocene of Italy
and Western Europe: Courier Forsch.-Inst. Senckenberg,
153: 59-68.

—, & FORTELIUS, M., 1993, The rhinoceroses of Isernia La
Pineta-early Middle Pleistocene: Palacontogr. Ital., 80:
157-174.

SEVINK, J., HEBEDA, E.H., PriEM, H.N.A. & VERSHURE, R.H.,
1981, A note on approximately 730.000- year-old manual
fauna and associated human activity site near Isernia, central
Italy: Journ. Archaeol. Sc., 8: 105 pp..

THOUVENY, N. & BonrFay, E., 1984, New chronological data on
European Plio-Pleistocene faunas and hominid occupation
sites: Nature, 308 (22): 355-358.

Toura,voN F., 1902, Das Nashorn von Hundsheim. Rhinoceros
(Ceratorhinus Osborn) hundsheimensis nov. form: Abh. K.K.
Geol. Reich., 19:92 pp.

Tozzi, C., 1969, Segnalazioni di una grotta con fauna fossile a
Borgio (Savona): Atti Soc. Tosc. Sc. Nat., Mem., A, 76:
195-208.

Vekua, A.K., 1986, The Lower Pleistocene Fauna of Mammals
of Akhalkalaki (Southern Georgia, USSR): Palacontogr.
Ttal., 74: 63-96.

VISLOBOKOVA, L, 1990, The fossil deer of Eurasia: Trudy Paleont.
Inst., 240: 208 pp. In russian.

(manuscript received July 31, 1995
accepted September 30, 1996)

Laura ABBazz1

Dipartimento di Scienze della Terra
Universita di Firenze
Via G. La Pira 4, 50121 Firenze, Italy

Federico MasiNt

Dipartimento di Geologia e Geodesia
Universita di Palermo
Corso Tukory 131, 90134 Palermo, Italy



