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ABSTRACT 

Several endemic deer remains from the Middle Pleistocene deposits of the Castiglione cave (Oletta, 
Haute-Corse) are examined here. A morphometric analysis allows to relate them to a new insular 
subspecies eel'vus elaplllls I'ossii. The bones were compared with those of the mainland early Middle 
Pleistocene subspecies Cervlls elaplws acoronatllS Beninde and the European species Cervus elaphus 
Linne (Late Middle Pleistocene and Upper Pleistocene forms (continental and insular)). The Castiglione 
fossil shows peculiar morphofunctional features in its appendicular skeleton suggesting a morphological 
convergence with certain Bovidae. 

RESUME 

Des restes d'un Cervidae endemique provenant des depots du Pleistocene moyen du gisement de 
Castiglione (Oletta, Haute-Corse) sont ici analyses. Une analyse morphometrique permet de les rapporter 
a une nouvelle sous~espece insulaire, Cervus elaplws rossii. Les ossements sont compares a ceux de la 
sous espece eel'vus e/aphus acoronalus Beninde du Pleistocene Moyen ancien et it ceux de l'espece 
europeenne eelVlIS elaphlls Linne (formes continentale et insulaire du Pleistocene Moyen superieur et du 
Pleistocene Superieur). Le fossile de Castiglione possede au niveau de son squelette appendiculaire des 
caracteres morphologiques particuliers et adaptatifs suggerant une convergence morphologique avec 
certains grands Bovidae. 

INTRODUCTION 

The study of Quaternary endemic deer from the Tyrrhenian Islands has aroused a 
strong interest from paleontologists for a long time (Deperet, 1897; Azzaroli, 1952, 
1961, 1977; Caloi and Malatesta, 1974; Vigne, 1988; Petronio, 1990; Gliozzi et al., 
1993; Capasso-Barbato and Gliozzi, 1997 ... ). These insular deer belong to two genera 
(Azzaroli, 1953) : Cervus LINNE, 1758 and Megaloceros BROOKES, 1828 (synonym 
Megaceros OWEN, 1844). The latter, has been divided into two groups by Azzaroli 
(1952, 1979) : the Megaloceros gigalltells group BLUMENBACK, 1803 (synonym 
Megaloceros subgenus BROOKES, 1828, and Megaceros OWEN, 1844) and 
Megaloceros verticol7lis group DAWKiNS, 1872 (synonym Praemegaceros subgenus 
PORTIS, 1920, Megaceroides JOLEAUD, 1914, and Megaceroides AMBROSETTi, 1967). 
This classification is based on the shape of the frontal bone and the position of the first 
tine in relation to the bun'. . 

As examples from the Pleistocene insular species of the CervlIs genus, we can 
cite Cervus elaphus tyrrhenicus (Capd - Azzaroli, 1961; Capasso-Barbato and Gliozzi, 
1997), Cervus elaphus siciliae (Sicile - Gliozzi et al., 1993). From the Mediterranean 
Megaceros related to the Megaloceros verticol7lis group Dawkins, 1872 (Azzaroli, 
1953, 1979), we can cite Megaloceros cf. messinae (Malte, Sicile - Gliozzi and 
Malatesta, 1982), Megaloceros calabriae (Calabre - Bonfiglio, 1978). 

In Corsica, two endemic deer (also present in Sardinia), one of which is a fossil, 
the other still living, are currently recognised belonging to Pleistocene and Holocene 
fauna : Megaloceros (Nesoleipoceros) cazioti DEPERET, 1897 (Sigogneau, 1960; 
Azzaroli, 1961; Caloi and Malatesta, 1974; Vigne, 1988; Pereira and Bonifay M.-F., 
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1998; Pereira, 2000; Pereira, 2001) and Cervus elaphus corsicallus ERXLEBEN, 1777 
(Vigne and Demeautis, 1987; Vigne, 1988). A third original type, related to the Cervus 
genus and of which the analytic study is presented here, was recently discovered in the 
Castiglione deposits (Oletta, Haute-Corse). The latter deer is not to be confused with the 
M. N. cazioti species due to a high number of varying morphological features (Pereira, 
2001 - for example this species has a bilobated P/4 which presents a groove on the 
postero-Iingual side (that of M (N.) cazioti is unilobated) and has a quadrangular 
molars, differences between the cross section of the mandible at the Ml2 and Ml3 level, 
differences regarding the shape of the trochanter and the diaphysis section of the femur, 
the shape of the phalanx etc.) and biometric features (this new type displays slightly 
larger dental and bone dimensions and is sturdier). 

The remains of this new fossil deer come from cavities 1 (Ferrandini and Salotti, 
1995) and 3 (Salotti et al., 1997) of the Castiglione deposit (Oletta, Corsica). In cavity 
3, the material (748 determinable remains) comes from the fossiliferous point Cast.3CG, 
located between -33 and -39 m from the surface. The fauna which was extracted from 
this homogeneous filling dating from the Middle Pleistocene (few Ur/Th calcitic 
datations indicate this period : Salotti et al., 1997; Mourer-Chauvire et al., 1997; 
Pereira et al., 1999; Pereira, 2001), and which is still under study includes of reptiles, 
amphibians, endemic mammals among which Prolagus sardus, Microtus 
(Tyrrhenicola) hellseli, Rhagamys orthodon, Episoriculus corsicanus, Cynotherium 
sardus, Canis sp. and Cuoninae undet. (Pereira, 2001; Pereira et al., submitted), 
Cymolutra castiglionis sp. n. (Pereira and Salotti, 2000), a new endemic subspecies 
deer (different from Megaloceros (Nesoleipoceros) cazioti) and a very varied avifauna 
(Louchart, submitted). Among the birds, the presence in Cast.3CG of a subspecies of 
Tyto balearica (Louchart and Mourer-Chauvire, personnal communication), the bam
owl previously known only in the Plio-Pleistocene continental and insular deposits older 
than 1.8 Ma (Mourer-Chauvire and Sanchez-Marco, 1988), of Athelle angelis a new 
endemic bird only known in Corsica (in Cast.3CG and Cast.l - Mourer et al., 1997) 
make it possible to stress the great antiquity of the Cast.3CG deposit (Pereira, 2001; 
Salotti et al., submitted). In cavity 1, the material (10 determinable remains) comes 
from levels 3 and 4 lying at -40 and -55 meters respectively. These levels do not contain 
T. balearica, C. castiglionis, Canis sp., and Cuoninae undet. but contain few bones, 
few antlers and mandibles fragments of Megaloceros (Nesoleipoceros) cazioti and 
therefore can be considered more recent than Cast.3CG (Pereira, 2001; Salotti et al., 
submitted). 

The bones of this new endemic deer, which were extracted from these deposits 
(Cast.3CG, levels 3 and 4), were not found in anatomic connections and were, for the 
most part, fragmented and covered with calcite. Neither entire skulls nor antlers were 
excavated. The skull remains (fragments of maxillae and mandibles) were otherwise 
poorly represented compared to the post-cranial remains. At least 25 individuals (18 
young ones, 3 sub-adults and 3 adults (2 in Cast.3CG (= two left radius), 1 in Cast.l) 
were estimated from the long limb bones. This study deals with the bones of adult 
subjects because the latter display osteological characteristics undetectable on the non
epiphysed bones of young subjects. 
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The present study aims at analyzing the morphometry of these remains and 
determining their taxonomy. Particular attention was brought to the continental species 
CervlIs elaphlls LINNE, both fossil and cun'ent, a species presenting morphometric 
similarities with the Castiglione fossil. The presence of endemic fossil deer akin to the 
Pleistocene continental red deer on some present day MeditelTanean islands (Petronio, 
1990) has already been attested by several authors (Pianosa - CervlIs elaphlls (Upper 
Pleistocene - Azzaroli, 1978), Sicily - CervlIs elaphlls siciliae (Upper Middle 
Pleistocene and Upper Pleistocene - Gliozzi et al., 1993), eapri - CervlIs elaphus 
tyrrheniclls (Upper Pleistocene - Azzaroli, 1961; Capasso Barbato and Gliozzi, 1997)). 

MA TERIALS AND METHODS 

The material analyzed here consists of 32 remains: Cast.3CG.176 - portion of a 
light maxilla bearing P4/-M3/; Cast.3CG.100 - pOltion of a right mandible beating P/4-
Ml3; Cast.3CG.170 - left glenoid cavity; Cast.3CG.147 - right humelUs, proximal 
epiphysis; Cast.3CG.413 - quasi entire left humerus; Cast.1.4.150 - right humelUs, 
diaphysis and distal extremity; Cast.3CG.152 - left radius, distal epiphysis; 
Cast.3CG.153 and Cast.3CG.154 - left radius, distal and proximal epiphyses; 
Cast.3CG.171 - right radius, proximal epiphysis; Cast.3CG.099 and Cast.3CG.150 -left 
and right olecranons; Cast.1.3.206 - right olecranon; Cast.3CG.146 and Cast.3CG2.628 
- left femur, distal and proximal epiphyses; Cast.3CG.172 - light tibia, proximal 
epiphysis; Cast.3CG6.44 - quasi entire right tibia; Cast.3CG.169 - right calcaneus; 
Cast.3CG.160 and Cast.3CG.760 -left tali; Cast.3CG1.638 - right talus; Cast.3CG6.38-
left cubo-navicular; Cast.3CG4.1l6 - right metatarsus, proximal epiphysis; 
Cast.3CG.159 - metatarsus, distal epiphysis; Cast.3CG.005, Cast.3CG.162 and 
Cast.3CG.168 - first phalanxes; Cast.3CG.163, Cast.3CG.164, Cast.3CG.165 and 
Cast. 1.4.052 - second phalanxes; Cast.3CG.166 - third phalanx. 

The measurements of the pieces were taken according to the protocol suggested 
by Heintz (1970) and Desse et al., (1986). As for the description of teeth and limb 
bones, we shall refer respectively to Heintz (1970) and Barone (1976). 

DESCRIPTIONS AND COMPARISONS 

Teeth 

The two dental remains (maxilla Cast.3CG.176 and mandible Cast.3CG.100) 
belonged to the same individual because of their robustness and their perfect dental 
occlusion. Traces of more or less deep grinding on the masticatory surface and the 
reduced height of the teeth (metacone height M2/ and M3/: 9.8 mm and 10.6 mm ; 
entoconid height Ml2 and Ml3: 9.9 mm and 10.1 mm) testify that they belonged to a 
mature adult subject. To simplify the description of the upper and lower molars, of the 
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lower fomth premolar (PI4), the figure 1 (a, b, c) shows the anatomical terms used. 

The upper final set of teeth (Plate 1, fig. a) is characterized by large quadrangular 
molars. The three molars display, on their lingual side and on the hypocone front wing, 
a rather strong entostyle (3.7 mm thick) of triangular shape when the latter is not 
impaired by chewing. A slight front bend situated on the protocone front wing, is also 
visible on that side, on M2/ and M3/. From an occlusal point of view, M2/ and M3/ 
display a reduced hypoconal outcrop and a protoconal bend. On MlI, the tooth the most 
used, one may distinguish, on the contrary, a little enameled winding resulting from the 
fusion of the protoconal bend and the protocone back wing (fusion due to use). The 
labial wall of the molars presents a rather pronounced relief (parastyle, metastyle, 
paracone pillar); the element, which is most conspicuous, is the mesostyle and the least 
noticeable, the metacone pillar. The MlI-M3/ occlusal meso-distal diameter is 71,3 mm. 
P4/ is unilobed and its labial wall quasi symmetrical. Its lingual side shows a slight 
basilar fold as well as a front bend at the crown base. 

a 

b 

c 

anterior wing of protocone 

protocone 

posterior wing of protocone 
protoconal bend 

entostyle 
anterior wing of hypocone 

hypocone 
posterior wing of hypocone 

hypoconal outcrop 

parastyle 
anterior wing of paracone 

paracone 
posterior wing of metacone 
mesostyle 
anterior wing of metacone 
metacone 
posterior wing of metacone 

~"--- metastyle 

?'~~- entostylid 
posterior wing of hypoconid postenor wing of entoconid 

hypoconid entoconid 
anterior wing of hypoconid anterior wing of entoconid 

ectostylid metastylid 
posterior wing of protoconid posterior wing of metaconid 

protoconid metaconid 
anterior wing of protoconid anterior wing of metaconid 

_---J~?!1Vy-- parastylid 
front bend or anterior cingulum 

hypoconid _LfiP 

posterior wing of protoconid 
protoconid 

anterior wing of protoconid 

entostylid 
entoconid 

<'O--;-:t- metaconid 

paraconid 
parastylid 

Figure 1.- Schematic diagram of cervid teeth: (a) upper molar, (b) lower molar, (c) fourth lower premolar (P/4). 
The nomenclature follows Heintz (1970). 
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The lower set of teeth (Plate 1, fig. b) is characterized by molars with a quasi flat 
lingual wall, the sty lids of which (parastylid, metastylid and entostylid) are little or not 
marked and the conid pillars (metaconid and entoconid) are flat. These molars also 
present a front bend and a strong triangular ectostylid on their labial sides. In Ml3, the 
latter is only present between the first two lobes. The Mll-Ml3 occlusal meso-distal 
diameter is 74,4 mm. P/4 is bilobed (a postero-labial groove separating the protoconid 
from the hypoconid) and presents a low stage of molarisation. Thus, on the lingual side, 
the quite prominent paraconid strerches to the top of the crown, slightly joining with the 
front wing of the metaconid (the most developed conid). Vale 2, despite this weak joint, 
remains open on half of the crown. The back wing of this metaconid joins in turn with 
the front wing of the entoconid, remaining distinct from it. Vale 3, is barely open, 
shallow and more nan·ow. Vale 4 however, is nearly closed by the entoconid and 
entostylid joint. 

The mandibular body of piece Cast.3CG.100 shows, under the central lobe of 
Ml3, a transversal section characterized by a slightly convex lingual side and a labial 
side concave on the alveolar level and convex on the rest of the body, the two sides 
getting gradually thinner toward the lower part of the mandible. The robustness index 
(RI (hit): 55.1 %) and that of pachyostosis (PI (tIh): 1.81) of the mandible body were 
calculated using the thickness (t: 21.9mm) and height (h: 39.7mm) estimated behind 
Ml2. 

Therefore, the absence of a strong basilar cingulum on the labial and lingual sides 
of the molars of maxilla Cast.3CG.176, as well as the absence of pachyostosis, the 
thickening of the mandibular body, which is often found on some Pleistocene 
continental Praemegacerides (Azzaroli, 1952, 1977; Kahlke, 1960, 1965, 1969; Bonifay, 
1981; Delpech and Guerin, 1996) allow us to dismiss any kinship with the species of the 
Megaloceros genus Bookes, 1828 (Lister, 1987) and of the Praemegaceros subgenus 
Portis, 1920 (= Megaceroides JOLEAUD, 1914 and Megaceroides AMBROSETTI, 1967). 
The pachyostosis index (IP: 1.81) differs from that of P. verticomis of Mosbach (IP: 
1.56 - Kahlke, 1960) and SUssenborn (IP behind Mll: 1.24 -Kahlke, 1969) and P. sp. of 
Atapuerca (PI behind Ml2: 1.61- Azanza and Sanchez, 1990). 

The size criterion enables us to also distinguish the upper and lower teeth of the 
fossil from those of the continental and insular Praemegacerides and thereby to isolate it 
from the Megacerini tribe. Indeed the dental dimensions (Table la and Ib), are inferior 
to those of the continental ones and by far superior to those of the insular ones (Fig. 2 
(example of lower teeth)). However, the pachyostosis index of the fossil is close to that 
of the Pleistocene continental elaphs (ex: Cavus elaphus of Atapuerca PI between 1.79 
and 2.10 - Azanza and Sanchez, 1990). In the same way, the morphology of the upper 
and lower jugal teeth obviously brings to mind that of the continental and insular 
elaphines deer, both fossil and cun'ent (Laquay, 1981; Kahlke, 1984; Delpech, 1988; 
Cardoso, 1993; Gliozzi et al., 1993; Guadelli, 1996; Noury, 1997). One can thus find 
on the upper molars the protoconal bend, the hypoconal outcrop and the antero-labial 
bend (also visible on lower molars), which are features often mentioned and represented 
in publications. The only slight difference lies in the stage of molatisation of the last 
premolar (P/4). The latter shows a vale 2, which is still open, whereas it is most often 
closed in red deer (P/4 of f type according to the Laquay classification (1981)). 
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However, this feature (openness or closure of vale 2) is extremely variable and the stage 
of molarisation then con'esponds to the percentage of individuals concerned by this 
phenomenon (Janis and Lister (1985) show moreover that the degree of molarisation 
can vary quite radically between and within populations of C. elaphus). In Castiglione, 
the evaluation of this percentage is made impossible by the lack of mateIial. 

~ 0,07 
.g 
g 0,02 

--
--

~ L~/~-----I~P/~4----~~~--::~;:~~~~~:---IMn+-------L~~-W------I~~W 
~ -0,03 

'i3 r--""'" 
1'°,o81 

·0,13 

---<c. e. rossil . Middle Pleistocene· Castiglione 
.. , ... ', P. solilhacus· Lower Pleistocene· Venta Micena 2 (Men~ndez. 1987) 

- -C. elaphus . Riss . grotte Vaufrey (Delpecb, 1988) 
----M. (N) cazioti· P. Upper Pleistocene· La Coscia (Pereira, 2001) 
--C, elaphus continental-Current· (CardosQ, 1993) . reference 0 
-C. e. corsicanus . Current (personnal data) 

Figure 2.- Ratio diagram for comparison between the Castiglione fossi11ower teeth (mean length and the mean 
width) and some megacerides and elaphines. 

Moreover, the size (occlusal or at the neck) of each of the upper and lower teeth of 
the fossil (Table la and 1 b) enable us to isolate it from the Pleistocene insular elaphines 
(ex. Cervus elaphus siciliae (Gliozzi et al., 1993), Cervus e/aphus tyrrhenicus 
(Capasso Barbato and Gliozzi, 1997), Cervus elaphus jerseyensis (Lister, 1989», and 
current elaphines (Cervus e/aphus corsicanus - Vigne, 1988) which are characterized 
by slightly inferior dimensions (ex. C. e. corsicanus and C. e. siciliae - Table la and 
1b; Fig.3 (example of the lower teeth». In fact these values bring the fossil rather closer 
to the Pleistocene and cun'ent continental elaphines (Table la and 1b, Fig.3). The length 
data at the neck of our dental segments MlI-M3/ (70.6 mm), M2/-M3/ (48.1 mm), P4/
M3/ (84.9 mm), Ml1-Ml3 (75.6mm), Ml2-Ml3 (56.7 mm) and P/4-Ml3 (94.1 mm) lie 
within the variation intervals (62.2 to 72.7 (N: 5); 43.4 to 49.2 (N: 5); 75.2 to 87.6 (N: 
5); 71.5 to 83 (N: 13); 52.2 to 60.5 (N: 17); 87.3 to 101.7 (N: 13» of the subspecies 
Cervus elaphus acoronatus of Mosbach (Middle Pleistocene (0.5 / 0.4 Ma approx.) -
Kahle, 1960). On the other hand, they perfectly lie within the variation intervals 
mentioned for the Lunel-Viel elaph (Noury, 1997) and remain quite similar to those of 
some Rissian red deer (Lazaret - Bonifay, 1969; Abimes de la Fage - Bouchud, 1972; 
Chatillon St Jean - Mourer-Chauvire, 1972; Grotte vaufrey - Delpech, 1988) and 
Wurmian ones (Combe Grenal - Laquay, 1981). Yet, of all these former populations, 
our data are very close to those of the Vaufrey cave (Table la and 1b, Fig. 3). Finally 
the length of the upper teeth as well as the length and width of the lower teeth exceed 
those of the actual red deer (Pietschmann, 1977; Cardoso, 1993). The Castiglione fossil 
therefore seems to belong to the Cervini Tribe and to the continental species Cervus 
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elaphlls LINNE. 

mm -C. e. rossii • Middle Plcistocem:· Castigiione 
34 : 'c. claphus. Riss· Lunel·Yiel (Noury, 1997) 

- - - C. elaphus. Riss· Lazaret (Bonifl)' M.F., 1969) 
32 - -c. eJaphus. RiS!' Vauftey(Delpeeh, 1988) 

--C. e. siciliac· Cava Puntall- Upper Pleistcx:ene 
30 --c. c\aphus. I:UfTcnt (Cardoso, 1993) 

28 

26 

2. 
22 

20 

18 

16 

14 

12 

10 

-c. e. eOfSicanus· current (personn&l data) 

8+--------+--------+--------+--------+--------+--------+-------~ 

LP!. IP!4 LM!! IMf! LMf2 !M12 LM!3 IMI3 

Figure 3.- Lower teeth (mean length and mean width) comparison between the Castiglione fossil and some 
continentaland insular elaphines. 

The limb bones 

The fossil bones of cavity 3 (fossiliferous point Cast.3CG) and of cavity 1 (levels 
3 and 4) of the Castiglione deposit (Plate 1, fig. c-i; Plate 2, fig. a-n) undoubtedly 
belong to a Cervidae insofar as the main features evoked for this family (Heintz, 1963, 
1966, 1970; Leinders, 1979) are also found here. Among the latter we can notice at the 
level of the first phalanx : absence of a postero-proximal fossa under the proximal area, 
the elongated shape of the postero-internal tuberosity and presence of the antero-internal 
tuberosity; behind the proximal articular side of the second phalanx: presence of the 
tabular continuation; on the third phalanx: absence of a pyramidal eminence, presence 
of an internal vascular hole, a little concave articular side and a regularly straight front 
border; a metatarsis presenting on its proximal at1icular side a long, horizontal, natTOW, 
concave, rectangular posterior cubonavicular facet and a front median canal tapering 
into a point in its distal extremity and situated a certain distance apart from the guide 
quills. Besides, these bones correspond to the description of the red deer ones (Bouchud, 
1966). 

The morphological comparison of the fossil bones with those of Cervlls elaphus, 
fossil and cun'ent forms, presented similarities as well as numerous differences. The 
latter, which are the only ones mentioned here, are summed up in tables 2, 3 and 4 and 
presented for some of them in figures 4, 5 and 6. 

In spite of being an deer, the fossil presents specific features indicated in table 2, 3 
and 4 by an asterisk. These features, which differ from those of Cervlls elaphus, look 
like the ones of the Bovidae (Bonifay M.-F., 1966; Heintz, 1970; Leinders, 1979) (our 
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observations are based upon the morphological analysis of bones of the Lunel-Viel cave 
linked to Bos or Bison (BlUgal, 1983) and the cunent cow skeleton bones (Bos 
tallrus). 

Castiglione fossil Cervus e/aphus L. 

Figure 4.- Comparison of the transversal section of the femur diaphysis (x 0,95). 

back side 

.... 
"- .... 

Castiglione fossil Cervus e/aphus L. 

Figure 5.- Comparison in upper view of the proximal articular surface of the radius (x 0,95). 

Castiglione fossil Cervus e/aphus L. 

Figure 6.- Comparison in upper view of the proximal articular surface of the 2nd phalanx (x 0,95). 
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However, differences were noticed between the bones of the Castiglione fossil and 
the Bovinae ones. For instance, the humems olecranian fossa (long and nan'ow) of the 
Castiglione fossil differs from the humeri of the Bovinae (rather short and wide). In the 
same way, whereas the shape of the lateral cavity of the proximal articular surface of the 
radius is short and subcircular on our examples, it is rectangular in the Bovinae. The 
two crests (external and internal) situated on the postero-distal side of the radius are 
visible on the fossil whereas they are not on the Bovidae examined. The tibia proximal 
extremity shows, in the cranial area of the Bovinae, a blunt tibial crest the lateral surface 
of which is little or not concave whereas that of the fossil is deep on the contrary. The 
tibial spine (short) of the proximal articular surface also differs from those of the 
Bovinae (high). Furthermore, unlike what can be seen on the Bovinae's small phalanxes 
in the upper-rear area no depression is visible. The thickening observed in the rear part 
of the articular surface of the plantar sole of piece Cast.3CG.166, although significant, 
does not evoke the Bovinae phalanxes. 

Finally, only the shape of both sides (front and back) of the metatarsus 
Cast.3CG4.116 differs from the one usually observed on the metatarsus of Cervidae and 
Bovidae (Heintz, 1970; Bonifay M.-F., 1966). In the Bovidae, the front side has a 
shallow median fissure delimited by two edges, the medial edge being the most 
significant one. On metatarsis Cast. 3CG4.116, the fissure is shallow but, on the other 
hand, the two edges are of equal height. In the Bovidae, the backside is rather flat 
(fissureless and edgeless) all along its length, whereas on the metatarsis, this side is 
slightly concave in its proximal area and flattens towards the diaphysis where the 
borders are still visible although hardly marked. 

The bone dimensions of the Castiglione fossil are inferior to the Lower Middle 
Pleistocene red deer ones (Cervus elaphus cf. acoronatus - Soleilhac, Cervus elaphus 
acoronatus - Voigstedt (Kahlke, 1969), Slissenborn (Kahlke, 1965» and of the Upper 
Middle Pleistocene (Cervus elaphus - Lazaret (Bonifay, 1969), Chatillon St Jean 
(Mourer-Chauvire, 1972), Abimes de la Fage (Bouchud, 1972» (Table 5a, 5b and 5c). 
The fossil shows, contrary to these populations, smaller sized long bones with 
epiphysial diameters, whether proximal or distal, of little or no variety. The bone 
dimensions of the fossil are in fact similar to those of the current red deer ones 
(Cm'doso, 1993) (excepting the distal transversal diameter of the bones) being however 
closer to the maximal values of the latter (exceeding them even sometimes) (Table Sa, 
5b and 5c). The fossil femur nonetheless remains an exceptional bone : the antero
posterior diameter of the diaphysis (36,6mm) differs from that of all the elaphines by a 
more important lateral flatness. 

Finally, the biometrical comparison of some bones (humems, radius, ulna, tibia, 
talus) with those issued from Spain current red deer populations (Marieszkurrena and 
Altuna, 1983), for which males and females were distinguished, allows us to envisage, 
within the fossil species, an eventual sexual dimorphism (Plate 1, fig. f-g, h-i, I-m). 
Thus, pieces Cast.3CG.143, Cast.3CG.099, Cast.3CG 1.638, Cast.3CG.760, Cast.1.150, 
Cast.1.3.206, Cast.1.3.201 can be probably attributed to a female individual and pieces 
Cast.3CG.147, Cast.3CG.150, Cast.3CG.153, Cast.3CG.160 to a male. Considering the 
great variation of the red deer in Europe (Pietschmann, 1977; Cardoso, 1993; Pfeiffer, 
1999) and the small sample analysed at Castiglione, this hypothesis requires further 
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material before it is to be confirmed. 

The teeth of the Castiglione fossil are undoubtedly connected with the species 
CervlIs elaphus L. but the numerous particular morphological bone features mentioned 
below differentiate it from the standard species, testifying to a new endemic insular sub
species Cervlls elaphlls rossii. 

SYSTEMATICS 

Class MAMMALIA LINNAEUS, 1758 
Order ARTIODACTYLA OWEN,1848 

Family CERVIDAE GRAY, 1821 
Sub-family CERVINAE BAJRD, 1857 

Tribe CERVINI VIRET, 1961 
Genus CERVUS LINNAEUS, 1758 

Species Cervus elaphus LINNAEUS, 1758 
Sub-species: Cervus elaphus rossii n. SSp. 

(Plate I, fig. a-m; Plate 2, fig. a-n) 

Diagnosis: endemic sub-species whose size of teeth is very close to those of the Rissian 
red deer, whereas the size of the bones is similar to that of the current red deer. This 
cervine is characterized by a shortening of all long bones, of the distal elements and by 
specific anatomic features (for example: subtriangular diaphysis of the femur, 
epicondylian crest of the blunt humerus, muscular insertion tuberosities of strong blunt 
small phalanxes, distal median grooves not much dug in gutter on the humerus and 
radius, condyles close to one another on the femur); the proximal and I or distal 
extremities of the stylopodes (humerus, femur), the zeugopodes (radius, tibia), the 
metatarsis and the phalanxes which are affected. 

Derivatio nominis: I'Ossii, this sub-species is dedicated to the owner of the land in 
which the deposit is situated. 

Holotype: Cast.3CG.176 - portion of a right maxilla bearing P4/-M3/; Cast.3CG.100 -
portion of a right mandible bearing P/4-Ml3; Cast.3CG.413 - quasi entire left humerus; 
Cast.3CG2.628 - left femur, distal and proximal epiphyses; Cast.3CG6.44 - quasi entire 
right tibia. 

Place of conservation of the material: museum of Sartene (South-Corsica) 

Horizons and locations: fossiliferous point Cast.3CG in cavity 3 and levels 3 and 4 in 
cavity 1 of the Castiglione deposit, district of Oletta, 2km South of St Florent, Corsica. 

Stratigraphic distribution: Corsican Middle Pleistocene 
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CONCLUSION 

The dental and bone remains of 3 individuals extracted from the fossiliferous 
point Cast.3CG in cavity 3 and from levels 3 and 4 in cavity 1 of the Castiglione 
(Oletta, North-Corsica) deposit are attributed to Celvus elaphus L. and refered to an 
insular sub-species, Cen'us elaphus rossii. 

Of the two cavities examined, the fossiliferous point Cast.3CG, dating back to the 
Middle Pleistocene is the oldest. These are new original data in Corsica since the 
Castiglione deposit is the only one until now to have produced evidence of the presence 
of red deer of the Middle Pleistocene on the island. This new fossil form, the antlers of 
which are unknown, the teeth and limbs of which are elaphoid, is endowed with 
patticular anatomic bone features. The bone analysis of the fore and hind limbs of this 
new insular form showed indeed a certain morphological convergence with the Bovinae 
bones. These features are located at the level of the proximal (radius, second phalanx, 
talus) and / or distal area (humerus, radius, femur, tibia) of the limb bones and concem, 
above all, the muscular connection areas. They could actually result from an adaptation 
to a particular environment, perhaps humid ((?) - (furthermore, the associated avifauna 
consists of species related to fresh water areas and / or marshland Scolopax rusticola, 
Circus cyalleus, Circus aerugillosus, Porzalla porzana, Porzana parva (Louchart, 
submitted)) requiring thus a greater stability of the animal on soft marshy ground. The 
morphofunctional study of the bones remains to be can'ied out. Is is difficult to draw a 
conclusion because as the ancestral population is not known, a possible genetic 
deIivation cannot be confirmed, neither can possible founding effects be ruled out. The 
endemism of C. e. rossii was hence made clear by the acquisition of these 
morphological features but also by the shOltening of its limb size, insofar as they are 
biometrically similar to those of the cunent continental red deer, a deer that, according 
to the literature, is smaller than its Late and Middle Quatemary kin. Conversely, there 
was no shortening of its teeth size. This allometry has already been observed in endemic 
insular Cervids of the Megaloceros and Cervus genera (AzzaroJi, 1961; Vigne, 1988) 
in which the modifications of size and, above all, the morphofunctional modifications 
essentially linked to the insular environment have often been mentioned (Caloi and 
Palombo, 1990, 1994) and examined in some cases (Caloi and Palombo, 1991, 1995). 

The presence of C. e. rossii in Cast.3CG, its concomitant presence with 
Megaloceros (Nesoleipoceros) cazioti on levels 3 and 4 of cavity 1 and the absence of 
C. e. rossii in the Upper and late Pleistocene Corsican deposits (La Coscia (Bonifay et 
al., 1998), Castiglione (Fracture PL. Salotti et al., 2000), Gritulu (Vigne et al., 1997)) 
testify to the older migration of C. e. rossii ((at the end of the Lower Pleistocene ?) 
according to much literature, a migratory wave took place about 800 000 years ago, at 
the end of the Lower Pleistocene, a migratory wave which, in Sardinia at least, replaced 
the Nesogoral fauna by the Tyrrhenicola fauna (Bonifay E., 1995; Cordy, 1997; Van 
der Made, 1999; Sondaar, 2000 ... ), of its persistence in the Middle Pleistocene along 
with M. (N.) cazioti and finally of its extinction during or at the end of the Middle 
Pleistocene. 
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Ut 

P41 Mll M2I M31 

MDD VLD MDD VLD MDD VLD MDD 

Castiglione Fossil (maxiUa Cast.3CG.176) 16,2 17,1 22,8 22,1 24,4 22,1 24,8 
Middle Pleistocene 

Praemegaceros solilluJcus - Venta Micena 2 (24) 16.83 (24) 21.84 (16) 23.3 (16) 23.71 (21) 26.4 (18) 26.78 (17)26.14 

~~rox. 1.4 Ma (Menendez. 1987) 15.2-17.9 20.3-23 20.9-25.5 22.3-25.4 23.7-28.7 24.4- 29.2 22.5 - 28.5 

MegacerQs (Nesoleipoceros) catioti - Coscia (2) 13 ·13 (2) 15·15 (3) 17 (2)14·18 (4) 19 (4) \8 (4)20 

Upper Pleistoccnc (Pcrcira & Bonifay M.E, 1998) 16-20 18 - 20 14- 20 18 - 21 -
Megaceros carburangelensis - Capo Tindari (7) 10.5 (7) 15.07 (12) 15.45 (9) 17.7 (12) 18.06 (10) \8.76 (12) 17.9 

Upper and Middle Pleistocene (Gliozzi & Malatesta. 1982) 10-11 14.5 - 16 14 -17 17 - 18.4 17- 19 17.6 - 20 16.6 - 19 

Cenus elaphus - Lunel-Viel (17) 14.93 (17) 17.78 (20)21.27 (20) 21.47 (19)24.14 (19) 23.2 (\8) 23.27 

approx. 0.35 Ma (Noury. 1997) 12.8 - 16.8 16.6- 18.7 18.4 - 23.7 20.2 - 23.2 21.2 - 26.8 21.5·25.2 22- 24.7 

Cervus elaphus - Grotte Vaufrey (12) 15.8 (11) 19.2 (17) 22.5 (16) 22.6 (12) 25.9 (12) 24.5 (12) 24.5 

Riss (Delpech. 1988) 14- 17 17 - 21.3 19.5 - 25.3 20.8 - 24 24.1- 28.7 23 - 26.8 2Hl27.5 

Cervus elaphus - collection MNHN (11) 11.7 (11) 17.8 (\2) 16.46 (12) 20.5 (11) 18.73 (10) 22.5 (11) 19.74 

Current (Cardoso, 1993) 85 - 14.8 14 - 19.9 12 - 19.2 17.2-21.8 13.4 - 20.4 18.9 - 25.2 14.4- 24.2 

Cervus elaphus corsicanus - Current (personal data) (2) 13.4-14.1 (2) 11.4-142 (2) 17.1 - 18.1 (2) 14.9 - 16.5 (2) 19.9 - 21.9 (2) 14.9-17.3 (2) 21.1 - 22.8 

Cervus elaphus siciIiae - Cave Puntali 

.!!£per Pleistocene (Gliozzi er al., 1993) (2) 12 - 13.4 (2) 16-16 (2) 17 - 17 (2) 19 - 19.3 (2) 19-20 (2) 18-21 (I) 20 

Abbreviations: MOD: mesio-d.istal diameter, VLD: vestibule-lingual diameter 

For each measurement are given respectively. the number of specimen in brackets, the mean and the range of variation when necessary. 

Table la.- Upper teeth occlusal measurements of the Castiglione fossiL For comparison, measurements of 
Pleistocene megacerins and of Pleistocenc Current elaphs 

VLD 

21,3 

(18) 26.31 

23.5 - 28 

(3) 17 

17 - 18 

(12) 16.9 

15 - 19 

(18) 22.82 

21.1-25 

(12) 24.6 

23.5 - 26.7 

(8) 22.1 

18.3 - 25.8 

12.9 - 14.4 
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~ 
0\ 

P/4 Mll M/2 MI3 

MDO VW MDO VLO MDO VLO MDO 

Castiglione Fossil (mandible Cast.3CG.I00) 18,9 12,3 20,9 15,6 25,6 16,8 32,5 

Middle Pleistocene 
Praemegaceros solilhacus - Venta Micena 2 (32) 21.98 (32) 135 (27) 24.61 (25) 15.93 (30) 27.2 (28) 17.76 (28) 38.24 

a~erox. 1.4 Ma (Menendez. 1987) 205 ·24.1 12.3 • 14.9 21.9·27.7 13.6· 18 25.9·29.9 16· 195 34·43.2 

Megaceros (Nesoleipoceros) ca::.ioti - Coscia (4) 14 (4) 10 (3) 17 (3) 13 (3) 20 (3 13 (4) 25 

Upper Pleistocene (Pereira & Bonifay M.F., 1998) 13 - 15 10 - 11 16· 18 B ·13·13 17 - 18 13 - 14 24- 26 

Megaceros carburangelensi s - Capo Tindari (17) 12.84 (17) 8.70 (14) 15.4 (13) 10.11 (13) 17.96 (13) II.I5 (13) 22.4 

Middle and UpperPleistocene (Gliozzi & Malatesta, 1982) 1I - 14.5 65·10 14.5-17 8-11.5 16·20 10· 12 20 - 23.7 

Cervus elaphus - Lunel-VieI (32) 17.32 (32) 11.36 (33) 20.3 (33) 13.24 (33) 23.85 (33) 14.8 (27) 32.81 

~-"prox. 0.35 Ma (Noury. 1997) 15.2- 19.8 9 - B.I 16.8 - 23.3 t 1.4 - 14.8 21.2 - 26.6 13.9 - 15.9 29.6 - 37.3 

Cervus elaphus - Lazaret (4) 21.2 (4) 13.2 (3) 22.9 (3) 14.7 (3)28.1 (3) 15.4 (3) 32.5 

~(Bonifay M.F.. 1969) 20 - 21.9 12.4 - 13.8 21.2 - 25.5 13.9 - 15.2 26.9 - 30 15.2 - 15.8 30.5 - 33.9 

Cervus elaphus - Groue Vaufrey (10) 19.6 (10) 12.7 (11) 22.15 (10) 14.1 (9) 26.1 (10) 15.4 (10) 335 

Riss (Delpech. 1988) 17.6 - 21 11.3 - 14 20.5 - 24 13·15.3 24.5 - 28.2 14.2 - 16.7 28.5 - 37.1 

Cervus elaphus - collection MNHN (10) 15.26 (9) 10.9 (10) 17.93 (9) 12.46 (10) 20.5 (9) 13.08 (7) 29.84 

Current (Cardoso. 1993) 12-18.2 85 - 12.6 12.2 - 20.6 11.4 - 13.6 14 - 24.3 10 - 15.6 20.6 - 33 

,Cervus elaphus corsicanus - Current (personal data) (2) 14.9 - 15.7 (2) 8.2 - 9.7 (2) 15.2 - 155 (2) 9.9 - 10.9 (2) 20.1 - 22.1 (2) 10.9 - 13.2 (2) 27.4 - 27.8 

Cervus elaphus siciliae - Cave Puntali (3) 20;5 (3) 12.5 

Upper Pleistocene (Gliozzi et al., 1993) (1) 16 (I) 1 I (2) 16 - 16.7 (2) 11 - 11.3 19 - 23 12.5 - 12.6 (2) 26 - 26.9 

Abbreviations: MOD: mesio-distal diameter, VLD: vestibulo-lingua1 diameter 

For each measurement are given respectively, the number of specimen in brackets. the mean and the range of variation when necessary. 

Table lb.- Lower teeth occlusal measurements (mm) of the Castiglione fossil. For comparison. measurements of 
Pleistocene megacerins and of Pleistocene Current eJaphs 

VLO 

15,1 

(30) 17.18 

34· 43.2 

(5) 13 

12·13 

(12) 10.38 

9 - 11 

(27) 14.67 

13.4 - 15.7 

(3) 15.3 

15 - 15.5 

(10) 15.1 

13.4-16.5 

(8) 13.26 

12-15.2 

(2) 10.6 - 12.4 

(2)11-12 



Castiglione fossil Cervus elap!zus L. 
, Humerus proximal extremity 

- big trochiter summit : rather rounded. rather square. 
- bicipital slide 'wide and shallow. narrow and shallow thin. 
- deltoidian tuberosity : prominent, thick and elongated cutting and short. 

distal extremity 
- epicondylian crest 

: Humerus 
, blunt and flat'. , 

-lip separating lateral lip from' small height and blunt*. 
trochlea and condyle 

- condyle 

- trochlea median groove 
- epitrochlea medial profile 
- shape of olecranian fossa 

proximal extremity 
- median glenoid cavity 

- shape of lateral part 

not really withdrawn from 
lateral lip, situated at the same 
level as the trochlea median. 
groove*. 
shallow'. 
rounded and thick long, 
narrower and triangular in its 
summital part. 

Radius 
wide with a rounded outline. 

short, wide, little or not 
concave and subcircular. 

pinched, thin with a certain 
posterior cavity tall. 
hight, sharp and cutting. 

withdrawn from lateral lip and 
set lower than the groove 

deep and gutter-shaped. 
rather vertical and pinched. 
shorter, wider and slightly 
rounded in its summital part. 

wide with a subrectangular 
outline. 
outstretched, narrow, 
concave and rectangular with 
a caudal extremity tapering 
into a point narrow. 

- shape of lateral tuberosity short and small surface with a oblique surface, longer and 
rounded outline, heightened or withdrawn from the lateral 
implanted at the level of the part. 
lateral part. 

- indentation situated at the rather short indentation, V or 
level of depression on cranial :u shaped *. 
side , 

distal extremity, Radius 
- front part of the scaphoidian , convex and delimited by two 
facet :blunt crests'. 

- scaphoidian facet 
, 
: heightened from the semi
,lunear facet. , , 

- central and front parts of the' 1st not much strangled, 2nd 
facet for the semi-lunar :convex*. , 
- distal facet for the pyramidal' rather oblique position*. 

deeper indentation, reaching 
far into depression and V 
shape. 

concave, dug in gutter-shape 
and delimited by two sharp 
crests. 
not much or not heightened. 

1st highly strangled, 2nd 
concave and dug in gutter
shape slightly. 
more horizontal position. 

Table 2,- Morphological differences noticeable at the level of the fore limb. 
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proximal extremity 
- trochanter 
- diaphysis section 

distal extremity 
- medial lip of trochlea 

-lateral lip of the trochlea 

Castiglione fossil 
I Femur 
: very prominent and blunt. 
, subtriangular*. 
I Femur 

CervlIs elap/lIls L. 

thin, cutting and slightly. 
longer subcircular to circular. 

'blunt, of little height, goes little thin, cutting, tall, goes quite 
a,ack up in proximal direction*. high up in proximal direction. 
, thin, rather cutting and as tall thinner, quite cutting and 
:as mediallip*. shorter than medial lip. 

- median groove of the trochlea' shallow*. rather deep and gutter-shaped. 
- trochlea profile in its lower : shortened; rather pointed at its wide; rounded at its 
palt, from cranial view ~ntercondylian fossa level intercondylian fossa level 

:(point directed toward groove) ; forming a sort of horizontal 

- intercondylian line situated 
between the two condyles in 
caudal view 
-sus-condylian crests (lateral 
and medial) 

distal extremity 
- medial malleolus in caudal 

'continuity between median ledge leading to a rupture 
@oove of the trochlea and between the median groove 
'intercondylian fossa*. and this fossa. 
: narrow and short, candyles a little wider and longer, 
:being rather close to one condyles being rather spaced 
.another. out. 
~rominent and blunt*. pinched and cutting. 

~ Tibia 
,flat malleolus. 

~ew r 

- caudal indentation between : little or not pronounced. 

highly convex malleolus. 

well marked. 
the two malleoli : 
-caudal rim of the two malleoli, blunt and curved. pinched, rectilinear (lateral 

malleolus) and pointed (medial 
, malleolus). 
: slightly marked and shallow*. marked and deep. 
, poorly marked and shallow. marked, deep and little wider. 

-medial tendinous slide 
-lateral tendinous slide 

:rounded, thick and blunt thick. pointed, more outstretched, 
, thin and cutting thin. 

-medial malleolus profile 

-edge of the median projection: rectilinear, blunt edge. pointed, jutting edge. 
in cranial view I 

-lateral rugosity situated on the: prominent and short. 
lateral side in cranial view I 

less prominent and spread 
out. 

proximal extremity, Astragalus 
- shape of proximal groove dn V; the two lips are close to 

:another. 
large U; the two lips are far 
apart. 

- internal edge of lateral lip 
proximal extremity 

- foreside 

- rear side 

- postero-external tuberosity 
- postero-internal tuberosity 

, very oblique in dorsal view. less oblique. 
, ~etatarsus 
'shallow median fissure deeper dissymmetrical median 
:ctelimited by little-marked fissure delimited by a medial 
'lateral and medial edges of edge and a lateral edge of 
~qual height. different heights, the former 
, being higher. 
~ittle concave in its proximal concave all along the bone with 
)?art with a slight fissure and a deep median fissure, either 
;delimited by two edges, then delimited by a high and jutting 
:rrogressively flattened,deprived lateral edge, or at the same time 
tOf median fissure at the by high and jutting lateral and 
'diaphysis level, edges medial edges. 
:ctelimitating it are poorly marked 
'little prominent and blunt. prominent and pinched. 
~ittle prominent and not jutting prominent (but less than the 
'much out. external tuberosity) and 
, jutting out much. 

Table 3.- Morphological differences noticeable at the level of the hind limb. 
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proximal extremity 
- antero-internal tuberosity 
- postero-internal tubercle 

- postero-external tubercle 
proximal extremity 

- proximal articular side 

- shape of the front edge 
- postero-external tubercle 

- postero-internal tubercle 

- back slide between the two 
tubercles 

proximal extremity 
- articular side 

- rear thickening of the plantar 
sole 
- plantar sole width 

Castij(lione fossil 
, 1st phalanx 
: prominent and blunt. 
, long, very prominent and blunt 
'not reaching the diaphysis. 

short, prominent and blunt. 
2nd phalanx 

narrow in the antero-posterior 
direction and wide in the 
transversal direction. 

prominent spout turning up*. 
prominent, jutting, blunt, wide 
and short* 

very prominent, blunt, very 
short*. 

inexistent, tubercles joined up 
by a horizontal 
protuberance* . 

3rd phalanx 
dissymmetrical, divided into 
two unequal facets by an 
oblique carina*. 

quite significant. 

quite significant. 

Cervus elaphus L. 

less prominent and smoother. 
Very long, less prominent and 
pinched, spreading down half 
size of the diaphysis. 
less short and pinched. 

more outstretched in the 
antero-posterior direction and 
narrower in the transversal 
direction. 
far less marked spout. 
thin, jutting out much, very 
outstretched, pinched along 
the palmar side down to the 
diaphysis. 
less prominent, pinched and a 
little longer. 

well marked, narrow and 
more or less deep. 

symmetrical, divided into two 
more or less equal facets by 
a median carina. 
small. 

variable. 

Table 4.- Morphological differences noticeable at the level of phalanxe. 
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Scapula TDgc APDgc 
Castiglione fossil 43.9 46.9 
HUmer"" Lh TDP TDdla APDdia TDD APDP 
.£!!!.!ig!!.~n~.I9.!.!!.I.. .......................................... m.~}.H,.? ......... (2H9.,.l.:?.~& ........... m.:?2& ................. (l)}§& .............. (l).~?,.~ ........... m .. ?H ... 
c. e. cf. acoronatus (I) 31.5 (I) 39.9 (5) 56.9 (5) 59.2 
(0,9 Ma) Soleilhac 55.7·58,8 58.3-61.4 
C. ,laplHls - current (8) 256.4 (8) 69.7 (8) 25.8 (8) 32.1 (8) 51.6 (8) 48.5 

MNHN collection (Cardoso, 1993) 224.5-278.8 61.5-78 21.7-30.7 28.1-36 46.2-55.5 43.5-52.3 
Radius TDP APDP TDdia APDdla TDD 
.£!!!.!ig!!.~n.~..f9."!.I.. ........................................... m .. §.I..·.!.:.~f.,.!. ........ (:?1..!.9.&}.!.,9. ............. Q.H1.,~ .................. m..2.9.,.l ........... m .. 1?,.!.:.~.\,.L 
c.e. cf. acoronatus (3) 60.2 (5) 52.9 
Soleilhac (0.9 Ma) 56.3-64.8 51.2-54.9 
c.e. cL acoronallls· Stissenbom (1) 64 (I) 34.3 
(0,510,4 Ma)(Kahlke, 1969) 
C. e. acorOllatllS - Mosbach 
(O,SIO,4Ma) (Dj stefano & Pelronio, 1992) 
C. elaplllls - ChatiIJon St. Jean 
Riss - (Mou[er-Chauvir~. 1972) 
current C. elapfllls 
IvINHN collection (Cardoso. 1993) 
Ulna 
Castiglione fossil 

(15) 61 
53-69 

(5) 67.9 
58.8-74 
(8) 51.9 

46.3-58.1 
min APDol 

(3)43.16 
38.4-46.2 

(15) 32.5 
29-36 

(5) 38.4 
33.8-41 
(8) 28.5 

26.5-31.6 
APDanc 
(3) 49.4 

44.6-52.5 

(14) 36.7 (14) 22.2 
30-41 18-27 

(3) 43.6 (3) 26.6 
41-46 25-28 

(8) 29.9 (8) 16.2 (8) 47 
25.8-34.9 13.7-19.5 42.6-51.9 

TDsurf art Lol 
(2) 27.1-32.7 (2) 63.8-72.5 

Abbreviations: TO gc : transverse diameter of the glenoid cavity; APDC : anlero-posterior diameter of the glenoid cavity; Lh : 
maximal length from the head; TOP: transverse diameter of the proximal epiphysis; APDP : antero-posterior diameter of the 
proximal epiphysis; TDdia : minimum transverse diameter of the diaphysis; APDdia : minimum antero-posterior diameter of the 
diaphysis; TOD : transverse diameter of the distal epiphysis; APDD : anlcro-posterior diameter of the distal epiphysis; min APD 
01 : minimum antero-posterior diameter of the olecranon; APD anc : anlcro-posterior diameter to the anconeal process; TDsurf art : 
transverse diameter of the articular surface; L 01 : length of olecranon, 

For each measurement are given respectively, the number of specimen in brackets. the mean and the range of variation when necessary 

Table 5a,- Measurements (mm) of the Castiglione fossil fore limb, For comparison. measurements of several 
continental fossil and current elaphs, 
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Femurs 
,.\;.~.~!g.1.!R.~£.n~~~,it .. " ...................... ", .. . c. e/aphus _ Abimes de la Fage 
Riss (Bou<:hud, 1972) 
C. elap/ius- current 
MNHN collection (Cardoso, 1993) 
Tibias 

.. G.~H!g.IJ!?.'::~J~~~i' ............... " ................... . 
C.t. cf. acoronalus - SUssenbom 
(0,510,4 Ma) (Kahlke, 1969) 
C. e. acorona/lt.S • Mosbach 
(O,S/O,4Ma) (Di stcfano & Petronio, 1992) 
C. eJaphus - Abimes de la Fage 
Riss (Bouchud, 1972) 
C. elaphus - Chatillon SI. Jean 
Riss (Mourer·Chauvire. \972) 
C. elaphus· current 

MNHN collection (Cardoso, 1993) 

Metatarsi 
. f.~.~!&l!Q.I}~.r.~~~!L ................ , .......... . 
Ce. cf. acoronaws - SUssenbom 
(0,510,4 Ma) (Kahlke, 1969) 
C e. acoronallls - Moshach 
(O,SIO.4Ma) (Dj stefano & Petronio, 1992) 
C elaphus - currelll 

MNHN wllection (Cardoso. 1993) 

Tall 
Castiglione fossil 

Calcanei 
Castiglione fossil 
Cubo-naviculars 
Castiglione fossil 

TDP TDdia 
.... .m.~.i,1... ...... .J1)}~,L 

(2) 24-30 

APdia TDD APDD 
.. .Jn1.?,~ ............ .ol.n~ .............. .o)J.~,1 .. 

(2) 28-33 (2) 62-75 (3) 89.6 
82-104 

(6) 79.3 (22) 26.9 (6) 85.9 
71.4-86.7 22-28.3 79.2-93.7 

ML extL TDP TDdla APDdia TDD APDD 
.Jl)~ .. H.U ..... m.m.L ..... (l).~,!,S..9. ........ JU}}& .............. (l).7.~.,7. .............. m.1M ........ O.ns.,.I .. .. 

(1)407 (1)87.9 (1)36 (1)30.5 (1)57.7 (1)42.5 

(2) 409-411 

(1) 379 

(6) 341.3 
313.8-363.5 

TDP 
... l.\n~,s. ..... 

(1) 42 

(32)40.5 
34-47 

(6) 33.3 
26.7-37.1 

extL 
(2) 46.9-58.1 

ML 
(I) > 112.5 

H 
(I) 3L1 

(1) 92 

(1) 76 

(7) 36.5 
33-40 
(I) 34 

(7)31.2 
28-35 

(1)23.4 

(13) 53 
45-60 
(1) 51 

(3) 60.3 
55-63 

(6) 71.4 (6) 28.4 (6) 23.7 (6) 45.1 
68.4·75.8 25.2-33.8 22.8-24.7 40.7-49.4 

APDP TDdia APDdla TDD APDD 
.. Q)}9.,.l. ........ J1)}Q,9. ........ J!l.?;n? ............ m.1.1 .• 9. .............. l.\HH .. .. 
(I) 48.2 (1)27 (1) 49.3 (I) 31.6 

(35) 43.7 (35) 26.4 (35) 29.7 (22) 47.8 (22) 29.9 
38-51 24.9-32 25.5-35 41.5-58 25.5-34.5 

(7) 36.7 (7) 21.3 (7) 23.6 (7) 38.3 (7) 25.7 
33.2-38.4 18.8·23.8 21.7-27.1 35,2-42,3 24.4-27,3 

intL ext thi int thi TDD TDP 
(3) 47.06 (3) 27.3 (2) 26.1-33.4 (2) 27.7-31.6 (3) 30.7 
44.1-53.6 25.1-31.4 28.3-35.4 
TDmax 
(I) 34.6 
TDP APD 

(I}42.8 (1)37.6 

(12) 39.8 
34-47 

(2) 39-42 

(3) 45.3 
43·4R 

(6)35.7 
31.3-37.8 

Abbreviations: TDP : transverse diameter of the proximal epiphysis; APDP: antero-posterior diameter of the proximal epiphysis; 
TDdia : minimum transverse diameter of the diaphysis; APDdia : minimum antero-posterior diameter of the diaphysis; 
TDD : transverse diameter of the distal epiphysis; APDD : antero-posterior diameter of the dista\ epiphysis; ML : maximallenglh 
of the bone; extL: maximal extemallength; inlL: maximal intemallength; ext thi : maximal extema\thickness; int thi : maximal 
internal thickness; TD max : maximal transverse diameter; H : height. 
For each measurement are given respectively, the number of specimen in brackets, the mean and the range of variation when necessary, 

Table 5b,- Measurements (mm) of the Castiglione fossil hind limb. For comparison, measurements of sever'al 
continental fossil and current elaphs. 
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1st pbalanxes ML TDP APDP TDdia APDdia TDD APDD 
Casliglione fossil (3) 55,6 (3) 2),2 (3)26.8 (3)18.23 (3)18.1 (3)20.5 (3)17.8 

54.5·57.1 .... JLl.:~}.,~. 
·C:e:····a':·~~o·;:oija·ijis·~···S·oieml·i;i: .... (2)"6()'.'6:·60·.9 (2) 23.2-23.4 

?5.5-29.1 17.9·18.9 18,1·18.1 20.1-20.8 17.7-17.9 
(2) 27.'r:'i:i:·j .... (jfj·s:f·j<iX .. ·iiiio:I:2oj .... i?Sio:il:iiT· .. ·· .. 

(0,9 Ma) 

C. e. acoronalllS - Voigstedt 
(O,9/0,8Ma) (Kahlke, 1965) 
C. elaplws - Abimes de la Fage 
Riss (Ilouchud, 1972) 
C. elaplms - current 

MNHN collection (Cardoso, (993) 
2nd pbalanxes 
Castiglione rossil 

3rd pbalanxes 
Castiglione rossil 

(I) 67.7 

(5) 58.1 
56.5·60 

(12) 52.5 
48.3·57.3 

ML 
(4) 38.4 
33.1·41.1 

wole 
(I) 49.1 

(1) 26.3 

(4) 21.8 
21·23 

(12) 19.4 
17.8-21.3 

TOP 
(4)21.8 
19.8·22.1 

Ldor 
(1)43.4 

(6) 27.8 
25.9·29 

APDP 
(4)27.52 
23.9·29.7 

H 
(I) 29.2 

(I) 17.4 

(6) 15.35 
13.4·18.6 
TDdia 
(4) 17.5 
16.5·18.2 
TD art 
(I) 18.6 

(12) 18.41 
16.4-21.1 
APDdia 
(4) 21 

19.5.21.9 
APD art 
(I) 29.2 

(I) 22.8 

(5)20.8 
20.3-21.2 
(6) 14.6 

14.4-14.8 
TOO 

(4) 18.8 
18.1·19.7 
D Tsole 
(1)18.3 

APDn 
(4) 27.03 
24.6·29.9 

Abbreviations; ML : maximal length of the bone; TOP: transverse diameter of the prox.imal epiphysis; APDP : antero-posterior 
diameter of the proximal epiphysis; TDdia : minimum transverse diameter of the diaphysis; APOdia: minimum antero-posterior 
diameter of the diaphysis; TOD : transverse diameter of the distal epiphysis; APDD : antero-postenor diameter of the distal epiphysis; 
Lsole: length of the sole; ldor: length of the dorsal surface; H : height of the phalanx; TD art : transverse diameter of the articular 
facet; APD art : antero-posterior diameterof the articular facet; TO sole: median tranverse diameter of the sole. 
For each measurement are given respectively, the number of specimen in brackets, the mean and the range of variation when necessary. 

Table 5c.- Measurements (mm) of the Castiglione fossil phalanxes. For comparison, measurements of several 
continental fossil and current elaphs, 

CAPTIONS OF PLATES 

PLATE 1 

Cervus elaphus rossii 
Castiglione (Oletta, North-Corsica). 

a: portion of right maxilla (Cast.3CG.176) bearing P4/-M3/ in occlusal view. 

b: portion of right mandible (Cast.3CG.lOO) bearing P/4-M/3 in occlusal view. 

cod: left humerus (Cast.3CG.143) in back (c) and front (d) view. 

e-f: left radius, proximal [Cast.3CG.154 (e)] and distal epiphyses [Cast.3CG.l53 
(f)] in front view. 

g: left radius (Cast.3CG.152), distal epiphysis in front view. 

h: right olecranon (Cast.3CG.150) in medial view. 

i: right olecranon (Cast.L3.206) in medial view. 

j: right metatarsus (Cast.3CG 1.116), proximal epiphysis and diaphysis in front 
view. 

k: ind. metatarsus (Cast.3CG.159), distal epiphysis in front view. 
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I: right talus (Cast.3CG1.638) in back view. 

m: left talus (Cast.3CG.160) in back view. Scales = x 112. 

PLATE 2 

Cervus elaphus rossii 

Castiglione (Oletta, North-Corsica). 
a-b: left femur, proximal [Cast.3CG2.628 (a)] and distal epiphysis [Cast.3CG.146 
(b)] in front view. 

c-d, left femur, proximal [Cast.3CG2.628 (c)] and distal [Cast.3CG.146 (d)] in 
back view. 

e-f: right tibia (Cast.3CG6.44) in front (e) and back view (f). 

g-h-i: 1st light phalanx (Cast.3CG.162 in front (g), back (h) and upper view (i). 

j-k: 2nd right phalanx (Cast.3CG.163) in front (j) and back view (k). i-2nd left 
phalanx (Cast.3CG.165) in upper view. m-n, 3rd phalanx in lateral (m) and medial 
view (n). Scales = x 112. 
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PLATE 2 




