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ABSTRACT: Comparisons of a morphological, eco-ethological and palaeontological nature
conducted several decades ago enabled the recognition of two distinct species of chamois: the
Alpine chamois, Rupicapra rupicapra, and that of the Pyrenees, Rupicapra pyrenaica, which
has survived up to the present in Italy only within the boundaries of the Abruzzo National Park
in the variety of the subspecies Rupicapra pyrenaica ornata. However, at a distance of more
than twenty years, many archaeozoological and palaeontological studies conducted on osteo-
logical materials from central-southern Italy appear to ignore these results, frequently indica-
ting the finds with a generic Rupicapra sp., when they do not actually make reference to the
Alpine chamois.
The Apennine chamois, R. pyrenaica ornata, therefore has to be considered as a subspecies
exclusive to the Italian peninsula, at least judging from the data available for the less recent
chronologies of the Holocene, although recently-formulated hypotheses favour the non-indige-
nous origin of the present Abruzzi population of chamois.

KEYWORDS: Rupicapra, PLEISTOCENE, HOLOCENE, CENTRAL-SOUTHERN ITALY,
PALAEOBIOGEOGRAPHY

RESUMEN: Comparaciones morfológicos, eco-etológicas y paleontológicas realizadas hace
varias décadas, ha permitido el reconocimiento de dos especies distintas de Rupicapra: la gamu-
za de los Alpes, Rupicapra rupicapra, y el rebeco de los Pirineos, Rupicapra pyrenaica, que ha
sobrevivido en Italia hasta el presente solamente dentro de los límites del Parque Nacional de
Abruzzo con la subespecie Rupicapra pyrenaica ornata. Aunque han pasado más de veinte años
de la separación entre ambas especies, muchos de los estudios arqueozoológicos y paleontoló-
gicos de los materiales osteológicos del centro y sur de Italia parecen ignorar aún estos resulta-
dos, indicando los hallazgos frecuentemente con un genérico Rupicapra sp., cuando no se refie-
ren directamente a la gamuza de los Alpes.
El rebeco de los Apeninos, R. pyrenaica ornata, por lo tanto debe ser considerado una subes-
pecie única de la península italiana, al menos a juzgar por los datos disponibles de la historia
antigua del Holoceno, pero se han formulado teorías recientes sobre un origen no indígena de
la población del rebeco de Abruzzo.

PALABRAS CLAVE: Rupicapra, PLEISTOCENO, HOLOCENO, CENTRO-SUR DE ITA-
LIA, PALEOBIOGEOGRAFÍA
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INTRODUCTION

The data on the distribution of the remains
attributed to the chamois in the major vertebrate
deposits of the Late Pleistocene and older Holo-
cene in central-southern Italy are reported and dis-
cussed in this paper.

The chamois are Artiodactyla mammals
belonging to the Bovidae family, they have
reduced snout and tail, relatively long limbs and a
typically contrasted face markings. Both sexes
have the horns which are not covered by longitu-
dinal hulls and have no knots, but are straight, thin
and hook-shaped with several rough annular paral-
lels (Toschi, 1965; Carpaneto, 2003).

In the 1980s, several comparisons of a morpho-
logical, biometrical, eco-ethological, biochemical
and palaeontological nature (Lovari & Scala,
1980; Scala & Lovari, 1984; Masini, 1985;
Nascetti et al., 1985; Lovari, 1987; Masini &
Lovari, 1988) enabled the recognition of two dis-
tinct species of chamois in the primary distribution
from the Western Palaearctic: the Alpine chamois,
Rupicapra rupicapra (Linnaeus, 1758), divided
into various subspecies spread from Anatolia and
the Caucasus to the Alps, and that of the Pyrenees,
Rupicapra pyrenaica Bonaparte, 1845, wide-
spread in the Iberian Peninsula, with its subspecies
from the Pyrenees and the Cantabrian Mountains,
which has survived up to the present in Italy only
within the boundaries of the Abruzzo National
Park in the form of the subspecies Rupicapra pyre-
naica ornata (Neumann, 1899) (see Lovari &
Bruno, 2003; Tosi & Pedrotti, 2003).

Previously, on the sole basis of external and
cranial morphology, both Miller (1912) and Cam-
erano (1913, 1914, 1915, 1916) had divided the
genus into three species: R. ornata, R. pyrenaica,
with the subspecies or variety R. pyrenaica parva
Cabrera, 1910, and R. rupicapra, divided into sev-
eral subspecies. Cabrera (1914) have pointed out
the strong similarity of coat of R. pyrenaica and R.
ornata but he considers that the gap of their ranges
makes unlikely their specifical identity. Lydekker
(1913), Couturier (1938) followed by Dolan
(1963), instead, regrouped the chamois into a sin-
gle species, R. rupicapra, divided into nine or,
possibly, ten regional subspecies, including R. ru-
picapra ornata.

Following the aforementioned work of Nascetti
et al. (1985), other studies of molecular biology
have confirmed the distinction between R. rupi-

capra and R. pyrenaica, as well as the close genet-
ic affinity between the Apennine chamois and
those of the Iberian peninsula. Among others,
Hammer et al. (1995) estimated the divergence
interval between R. pyrenaica and R. rupicapra as
280,000 years, while Mucci et al. (1998) con-
firmed the close kinship existing between the
Cantabrian chamois and that of Abruzzo.

Conversely, Pérez et al. (2002) and Crestanello
et al. (2009) posited the possibility that the Apen-
nine chamois could be considered a third species.
More specifically, Pérez et al. (2002) estimated the
divergence interval between R. pyrenaica and R.
rupicapra as 57,000 years and that between R.
pyrenaica pyrenaica and R. pyrenaica ornata as
around 40,000 years, while Crestanello et al.
(2009) estimated the divergence between the three
groups of chamois as an interval of time of
between 1.4 and 1.9 Ma. Recent papers by
Rodríguez et al. (2009, 2010), instead, claims that
postglacial recolonization was accompanied by
hybridization between the pyrenaica and rupi-
capra clades, and conclude that only one Rupi-
capra species exists divided into 3 lineages, West
(pyrenaica and parva), Central (ornata and cartu-
siana) and East (the other rupicapra subspecies).
More specifically, Rodríguez et al. (2010) under-
score the discrepancies observed in the analyses
conducted on microsatellites and those on the
mitochondrial DNA, and moreover estimate the
divergence interval between the central-western
and eastern chamois as 1.69 Ma and that between
the western and central chamois as 1.37 Ma.

Considering the confusion and the discrepan-
cies of the most recent studies of molecular genet-
ics, in the rest of the work we shall adhere to the
current classification of the population of chamois
in two species, R. pyrenaica and R. rupicapra (see
Masini & Lovari, 1988; Grubb, 1993).

The Alpine chamois (Figure 1) has perpendicu-
lar horns, the bony bases of which are not very
expanded and are separated by a relatively large
area of the frontal bone; the winter coat is black-
ish-brown on the back, the throat patch does not
reach the chest, and the anal spot is small. The
Apennine chamois (Figure 2), instead, has the
horns slightly tilted back, and the bony bases of
the horns are greatly expanded and leave little
space between them; the winter coat is paler or
cream-colored on the back, the throat patch reach-
es the chest, and the anal spot is large (Camerano,
1913, 1914, 1915, 1916; Couturier, 1938; Toschi,
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1965; Carpaneto, 2003; Lovari & Bruno, 2003;
Tosi & Pedrotti, 2003).

The osteological distinction between R. rupi-
capra and R. pyrenaica is possible for intact
skulls, or at least for portion of skull containing
horn-cores. Besides the insertion and inclination of
the above mentioned horn-cores certain additional
diagnostic characters have been identified, such as
the regularity or complexity of various sutures or
the obliteration of the frontomaxillary fontanelle
that is variously open in the R. rupicapra sub-
species and fully closed in R. pyrenaica (Camera-
no, 1913, 1914, 1915, 1916; Couturier, 1938;
Toschi, 1965; Pratt, 1966; Altuna, 1972; Lovari &
Scala, 1980; Masini, 1985; Masini & Lovari,
1988). In the vertebrate fossil deposits, however,
cranial fragments are more frequently found, and
in these cases the morphometric diagnostic criteria
relate to the distance (at the base and apex)
between the horn-cores (Altuna, 1972; Lovari &
Scala, 1980; Masini, 1985), while the length and
diameter of each horn-core and their ratios are not
very significant (Altuna, 1972), but useful for dis-
tinguishing between R. pyrenaica pyrenaica and
R. pyrenaica ornata (Couturier, 1938; Scala &
Lovari, 1984; Masini, 1985); moreover the ratio
between the anteroposterior diameter and the dis-
tance to the base of the horn-cores is a good
method for distinguishing between R. rupicapra
and R. pyrenaica (Masini, 1985). Certain distinc-

tive morphometric features have been identified
for some post-cranial bones, such as the metacar-
pus (Crégut-Bonnoure, 1992), and in this case too
identify the degree of separation between the two
species is possible if bone remains are intact, while
as is well known, in the vertebrate fossil deposits,
particularly those of anthropic origin, the bones
are fragmented and generally in a condition that
does not even allow the identification of the
anatomical portion, still less the determination of
the species.

METHODOLOGY

To test the past distribution of R. rupicapra and
R. pyrenaica in the Italian peninsula, we per-
formed a literature search, identifying in the scien-
tific literature the main vertebrate deposits in cen-
tral-southern Italy referred to the Late Pleistocene
and older Holocene. We noted the presence of
chamois remains giving priority (as far as possi-
ble) to the publications with descriptions and/or
images and/or measurements of the fossil remains.

We also saw various skeletal elements of
chamois from certain Pleistocene sites, such as the
Grotta del Romito di Papasidero (northern Cal-
abria), the Grotta di Monte Cucco (Umbria), the
Grotta Rutina and several caves in the Fucino
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FIGURE 1
Skull of Alpine chamois, Rupicapra rupicapra rupicapra (from
Lovari & Bruno, 2003, modified).

FIGURE 2
Skull of Apennine chamois, Rupicapra pyrenaica ornata (from
Tosi & Pedrotti, 2003, modified).
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basin (Abruzzo), but it was not possible to
attribute these with any certainty to one or the
other species, based on the morphometric criteria
mentioned above, especially in view of the frag-
mentary nature of the remains.

RESULTS AND DISCUSSION

The genus Rupicapra is relatively common in
the Late Pleistocene, ocurring in western Europe
since the Middle Pleistocene. The earliest fossil
records come from «F» layer of the Caune de
l’Arago (Tautavel, Pyréneées-Orientales, France),
dated about 440000 years BP (Marine Isotope
Stage 12 = MIS 12), with some remains referred to
Rupicapra cf. pyrenaica (Crégut, 1979; Moigne et
al., 2006). The same taxon was also recorded from
the site of Orgnac 3 (Ardèche, France) in layers
dated between 339 and 298000 years BP (MIS 9)
(Rivals, 2002). The finds then become slightly
more numerous in the final stages of Middle Pleis-
tocene (MIS 6) and among these we can mention
the remains from the Grotte du Cap de la Bielle
(Nestier, Hautes-Pyréneées, France) referred to
Rupicapra cf. pyrenaica (Clot & Marsan, 1986;
Masini & Lovari, 1988), those from the Grotte des
Cèdres (Le Plan d’Aups, Var, France) attributed to
R. rupicapra (Defleur et al., 1989; Crégut-Bon-
noure, 1992), those from the Grotte de la Niche
(Montmaurin, Haute-Garonne, France) attributed
to R. pyrenaica (Tavoso et al., 1990; Crégut-Bon-
noure, 1992) and those from Romain-la-Roche
(Doubs, France) referred to Rupicapra cf. rupi-
capra (Vercoutère & Guérin, 2010).

Fossil remains attributed to Rupicapra in Italy
are relatively numerous during the Late Pleis-
tocene, especially from sites referred to the Last
Glacial, but the taxon probably reached the penin-
sula during the final stages of the Middle Pleis-
tocene (MIS 6) (Masini, 1985; Petronio et al.,
2007; Palombo et al., 2011).

Figure 3 illustrates the assumed Italian distrib-
ution of the Alpine chamois and the Apennine
chamois between the final Pleistocene and the
beginning of the Holocene: R. rupicapra is wide-
spread in the Alpine arch, between the Eastern
Alps and the Maritime Alps, as well as in the
northern Apennines, instead R. pyrenaica is con-
fined to a portion of peninsula between the Sibilli-
ni Mountains (southern Umbria-Marche Apen-

nines) and northern Calabria. This assumed distri-
bution, already suggested by Lovari & Scala
(1980), was then developed and made   more spe-
cific by Masini (1985) and Masini & Lovari
(1988) primarily on the basis of the study of: 4
horn-cores, two very incomplete, from the Grotta
del Broion (Berici Hills, Veneto - Late Pleis-
tocene), 32 horn-cores, including several with a
portion of the frontal bone, of both male and
female individuals and of different ages, from the
Grotta di Equi (Apuan Alps, Tuscany - Late Pleis-
tocene), 3 adult male skulls, one very well pre-
served, from Monte Sumbra (Apuan Alps, Tus-
cany - Holocene), 2 sub-intact skulls, one juvenile,
from Ripa Grande (Sibillini Mountains, Marche -
Holocene), and 2 horn-cores, one juvenile, from
the Grotta del Romito di Papasidero (southern
Apennines, northern Calabria - Lateglacial/Holo-
cene).

Data obtained from 57 works following the
publication of Masini & Lovari (1988), which con-
sists of 43 sites from central-southern Italy attrib-
uted to the Late Pleistocene and older Holocene,
instead, shows the situation summarised in Table 1
and illustrated in Figure 4. It should be noted that
the fossil faunas of some sites are described or
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FIGURE 3
Assumed Italian distribution of Rupicapra rupicapra and Rupi-
capra pyrenaica between the end of the Pleistocene and the
beginning of the Holocene (from Masini & Lovari, 1988, mo-
dified).
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reported in several works; on the other hand, some
publications relate or describe the faunal remains
from multiple sites. In particular:

1. Rupicapra pyrenaica ornata: even in the
presence of two horn-cores with the frontal
bone portions which would allow specific
attribution for the Holocene chamois from
Grotta delle Balze near Gualdo Tadino, cen-
tral Umbria-Marche Apennines (Loreti &
Salerno, 1989), the attribution is not disput-
ed, let alone the subspecific attribution;

2. Rupicapra pyrenaica: the Pleistocene
chamois from the Grotta Paglicci near Rig-
nano Garganico, Apulia (Abbazzi et al.,
1996), from the Grotta di Castelcivita, Cam-
pania (Masini & Abbazzi, 1997), and from
the Grotta Grande di Scario near San Gio-
vanni a Piro, Campania (Ronchitelli et al.,
1998, 2011) could have been coherently
attributed to the species R. pyrenaica solely
on palaeobiogeographic grounds;

3. Rupicapra cf. pyrenaica: the doubtful specif-
ic attribution, caused by the fragmentation
and the small number of finds (Benini et al.,
1997, Boscato et al., 1998), would be sup-
ported by the presence of a horn-core with
frontal bone portion only in the case of the
Mousterian chamois from Grotta Rutina at
Guardiagrele, Abruzzo (Saccà, 2006);

4. Rupicapra sp.: the generic attributions are
numerous (Boscato, 1994, 2000, 2007;
Alhaique et al., 1996, 1998a; Petronio et al.,
1996; Boscato et al., 1997, 2005, 2009;
Boscato & Palma di Cesnola, 2000; Arobba
et al., 2004; Boscato & Crezzini, 2005, 2009;
Govoni, 2006; Martini et al., 2007; Taglia-
cozzo & Fiore, 2007; Vacca, 2007; Collina et
al., 2008; Mussi et al., 2008; Elevelt &
Tagliacozzo, 2010; Ruiu et al., 2010; Salari
et al., 2011) and these are sometimes defen-

ded through the lack of diagnostic osteologi-
cal materials enabling attributions of the
chamois remains with any certainty to one or
the other species;

5. Rupicapra rupicapra: generally the nume-
rous attributions to the Alpine chamois
(Capasso Barbato et al., 1989; Boscato et al.,
1991; Wilkens, 1991a, 1991b, 2003; Alessio
et al., 1993; Castelletti et al., 1994; Alhaique
et al., 1998b, 2007; Mirri, 1999; Alhaique &
Tagliacozzo, 2000; Cilli et al., 2000; Alhai-
que & Recchi, 2001, 2003; Agostini et al.,
2003; Alhaique, 2003, 2005; Fiore et al.,
2004; Guerreschi et al., 2005; Esu et al.,
2006; Alhaique & Di Camillo, 2007; Martini
et al., 2007; Tozzi & Dini, 2007; Dini et al.,
2008; Farina, 2009; Marra, 2009; Molara,
2009) are not debated, and where there is
photographic documentation, the diagnostic
osteological findings at specific level are not
included, with the exception of Farina (2009
- table 9, fig. 4); in this work there is an intact
right metacarpal from the Late Pleistocene
sediments of the Grotta di Cucigliana (Monte
Pisano, Tuscany) attributed to R. rupicapra
according the criteria established by Crégut-
Bonnoure (1992). In a recent paper by
regional synthesis, moreover, several previ-
ous attributions to Rupicapra sp. and/or Rup-
icapra cf. pyrenaica are rectified to R. rupi-
capra (Sala, 2007).

The above discussion shows that in most
archaeozoological and paleontological studies
conducted on osteological materials from central-
southern Italy, the chamois remains are referred to
R. rupicapra or to Rupicapra sp., and (except for
the northern Apennines sites) apparently did not
wish to take into account the above-mentioned
1890s results. Sometimes, moreover, the fossil
remains from the same site are referred to different
taxa: e.g., the chamois from the Grotta Paglicci
(Apulia) was attributed to Rupicapra sp. (Boscato,
1994; and subsequent works), to R. pyrenaica
(Abbazzi et al., 1996) and to R. rupicapra (Sala,
2007); the chamois from the Grotta del Romito di
Papasidero (northern Calabria) was attributed to
Rupicapra cf. pyrenaica (Boscato et al., 1998), to
Rupicapra sp. (Govoni, 2006; Vacca, 2007) and to
R. rupicapra (Martini et al., 2007). Finally it
should be noted that the Abruzzo region, where R.
pyrenaica ornata is now found, has the largest
number of attributions to R. rupicapra.
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TABLE 1
Number of works and sites that reported the Rupicapra remains
referred to the Late Pleistocene and the older Holocene in cen-
tral-southern Italy, according to scientific literature after the
year 1988.
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FIGURE 4
Distribution of chamois finds referred to the Late Pleistocene and the older Holocene in central-southern Italy, according to scientific
literature after 1988: 1) Grotta all’Onda, Riparo Fredian and Riparo Piastricoli; 2) Grotta delle Campane; 3) Grotta di Monte Cucco; 4)
Grotta delle Balze; 5) Cava Romita; 6) Grotta S. Francesco; 7) Riparo Camarda and Riparo S. Maria; 8) Catignano; 9) Grotta Ciccio
Felice and Grotta Maritza; 10) Grotta Tronci and Riparo Maurizio; 11) Grotta dei Piccioni di Bolognano; 12) Grotta di Ortucchio, Grot-
ta S. Stefano and Grotta Continenza; 13) Grotta Rutina; 14) Grotta Polesini; 15) Grotta Breuil; 16) Grotta del Fossellone; 17) Riparo
Salvini; 18) Ingarano; 19) Grotta Paglicci; 20) Roccia S. Sebastiano; 21) Grotta di Castelcivita; 22) Grotta La Cala; 23) Grotta della
Serratura and Riparo del Poggio; 24) Grotta S. Maria Infreschi and Riparo del Molare; 25) Grotta Grande di Scario; 26) Latronico 3;
27) Grotta del Santuario della Madonna and Grotta di Torre Nave; 28) Grotta-riparo del Romito di Papasidero; 29) Grotta di Cuciglia-
na and Grotta di Parignana; 30) Riparo l’Oscurusciuto; 31) Grotta di Pozzo; 32) Grotta Mora Cavorso; 33) Broglio di Trebisacce.
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A similar situation seems to emerge for the
chamois remains from the Iberian peninsula. A
quick glance at more than 70 publications subse-
quent to 1988 shows that many Spanish paleontol-
ogists and archaeozoologists, but also some
French and Portuguese, while referring to the form
unquestionably as pyrenaica (also using the local
vernacular names as sarrio and/or isard) prefer to
refer to taxa as R. rupicapra or R. rupicapra pyre-
naica (Cardoso & Antunes, 1989; Altuna, 1990a,
1990b, 1992a, 1992b; Guadelli, 1990; Mariezkur-
rena, 1990; Álvarez et al., 1992; Arrizaballaga et
al., 1992; Pérez Legido & Cerdeño, 1992; Cas-
taños, 1993, 2001, 2005; Maroto, 1993; Sacchi et
al., 1994; Altuna & Mariezkurrena, 1995, 2000,
2001; Blasco Rancho, 1996; Geraads, 1997;
Surmely et al., 1997; Dari, 1999; Gardeisen, 1999;
Mateos Cachorro, 1999, 2002; Quam et al., 2001;
Yravedra, 2001, 2006, 2007; Altuna et al., 2002;
Maroto et al., 2002; Cacho Quesada et al., 2003,
2004; MNHN, 2003/10; Marin, 2004; Valente,
2004; Michel, 2005; Sánchez et al., 2005; Aura
Tortosa et al., 2006; Castaños et al., 2006; Brugal
& Valente 2007; Marín Arroyo & González
Morales, 2007; Costamagno et al. 2008; Díez et
al., 2008; Murelaga et al., 2008; Ríos Garaizar et
al., 2008; Marín Arroyo et al., 2009).

CONCLUDING REMARKS

More than twenty years since the recognition of
two distinct species of chamois from the Western
Palaearctic, the Alpine chamois, R. rupicapra,
widespread from Anatolia and the Caucasus to the
Alps, and that of the Pyrenees, R. pyrenaica, wide-
spread in the Iberian Peninsula and in the Abruzzo
Apennines, it was found that many archaeozoolog-
ical and paleontological studies conducted on oste-
ological materials from various sites in Italian
peninsula appear to ignore these results, frequent-
ly indicating the finds with a generic Rupicapra
sp., when they do not actually make reference to
the Alpine chamois. It seems that the recognition
of two distinct species has often been ignored, or
that the strict palaeobiogeographic division out-
lined in Masini & Lovari (1988) is deemed not
credible: while the ancient distribution of R. rupi-
capra in the northern Apennines (which should be
expanded to the south at least as far as Monte
Pisano, Tuscany) is well documented by the Pleis-
tocene remains from the Grotta di Equi and the

Holocene skulls from Monte Sumbra, the recalled
prehistoric presence of R. pyrenaica in central and
southern Italy (which should be extended to the
north to the central Umbria-Marche Apennines) is
well supported only by Holocene osteological
findings (the skulls from Ripa Grande and the
horn-cores with frontal bone portions from the
Grotta delle Balze).

The numerous generic attributions, moreover,
are justified not only by the fragmentary remains
and the deriving lack of diagnostic osteological
materials providing a safe taxonomic attribution,
but also by the fact that in the presence of two dis-
tinct species (and not subspecies) a coexistence of
the two species in more or less extensive portions of
the peninsula certainly cannot be ruled out a priori.

Regarding R. pyrenaica ornata (Figure 5), the
contradictions of the recent molecular biology
studies mentioned above (see Introduction) do not
yet afford a clear view of the issue, while recently
the hypothesis was put forward of a non-indige-
nous origin of the Abruzzo chamois population,
that could instead have been introduced from the
Iberian Peninsula (see Lovari, 2001; Masseti,
2003; Masseti & Nappi, 2007). We can recall that,
in relatively recent historical periods, southern
Italy (and part of central) was a Spanish kingdom
for at least two centuries and subsequently,
between the 17th and 19th century, was dominated
by the Bourbons, intermarried with the Spanish
royal family.

In support of this hypothesis it was observed
that:

1. the modern zoologists who first records the
presence of chamois in some parts of the
Kingdom of Naples, between the end of the
18th century and the beginning of the 19th,
also noted with some surprise that the species
had not been reported previously (see Mas-
seti, 2003, with references);

2. it is reported that between the 18th and 19th

centuries many nuclei of animals of different
origin, including pheasants, wild boars, dor-
cas gazelles, Sardinian deer and brown bears,
were introduced into various royal Bourbon
hunting reserves (Costa, 1839; Colletta,
1862; Rosati, 1871; Martucci & Margozzi,
1992; Masseti & Zava, 2002; Masseti, 2003;
Breber & Masseti, 2007);

3. archival sources attest to the certain presence
of chamois, between 1778 and 1805, in the
Bourbon hunting reserves of Astroni and
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Capodimonte and on the small island of
Vivara, explicitly described as a station for
the acclimatisation of the species (Masseti &
Nappi, 2007, and references therein; see Cal-
dora, 1965).

The presence of chamois in coastal localities is
not surprising given that from 1994 (although
some evidence can be traced back to 1985) the
presence of a population of R. rupicapra was
observed in an area close to the sea, on the Trieste
Karst, in an altitudinal range between 30 and 280
m a.s.l. (Perco et al., 2007; Fabio Cantagalli, in lit-
teris). In Spain, Cantabrian chamois were record-
ed along the coast over 30 km northwards of their
current range. One in the coastal cliffs of Cudillero
(Asturias, northern Spain) in the 1990s and the
second when a young male was caught on 29th

October 2006 two miles off the coast of the same
village of Cudillero, swimming off into the
Cantabrian Sea (Carlos Nores, in litteris).

ACKNOWLEDGEMENTS

We are grateful to Carlos Nores for the critical
reading of the manuscript and for his useful sug-

gestions. Among the friends and colleagues who
have assisted us in this study we should like to
thank in particular Paolo Boscato, Fabio Cantagal-
li, Pier Giuseppe Meneguz, Armando Nappi, Anto-
nio Tagliacozzo and Attilio Tramonti for precious
information, Francesca Alhaique, Zelia Di
Giuseppe, Carmelo Petronio, Daniela Saccà, Carlo
Tozzi and Beatrice Vacca for having put the osteo-
logical material at our disposal.

REFERENCES

ABBAZZI, L.; DELGADO HUERTAS, A.; IACUMIN, P.; LON-
GINELLI, A.; FICCARELLI, G.; MASINI, F. & TORRE, D.
1996: Mammal changes and isotopic biogeochem-
istry. An interdisciplinary approach to climatic-envi-
ronmental recostructions at the last Pleniglacial/Late-
Glacial in the Paglicci cave section (Gargano, Apulia,
SE Italy). Il Quaternario 9: 573-580.

AGOSTINI, S.; ALHAIQUE, F.; BIETTI, A.; LUSSU, T.; REC-
CHI, A. & RUGGERI, D. 2003: Nuove ricerche nei ripa-
ri Santa Maria e Camarda (L’Aquila). In: Atti I.I.P.P.,
XXXVI, Firenze: 29-42.

ALESSIO, M.; ALHAIQUE, F.; ALLEGRI, L.; BIETTI, A.;
BRANCA, M.; D’ARPINO, A.; IMPROTA, S.; KUHN, S.;
PALMIERI, A.M. & PREITE MARTINEZ, M. 1993: New
results on the Upper Paleolithic site of Riparo Salvi-
ni (Terracina, Italy). Quaternaria Nova 3: 105-150.

44 MARCO MASSETI & LEONARDO SALARI

Archaeofauna 21 (2012): 37-51

FIGURE 5
Apennine chamois, Rupicapra pyrenaica ornata (photo Giuliano Cappelli).

02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 44



ALHAIQUE, F. 2003: The role of small carnivores in the
accumulation of bones in archaeological deposits: the
case of the Fucino Basin sites (central Italy). Archeo-
fauna 12: 61-71.

ALHAIQUE, F. 2005: Strategie di occupazione nelle grot-
te del Fucino (Abruzzo) durante il Paleolitico supe-
riore: il caso di Grotta Maritza. In: Atti 3° Convegno
Nazionale di Archeozoologia: 181-189. IPZS, Roma.

ALHAIQUE, F. & DI CAMILLO, F. 2007: Le faune di Ripa-
ro Salvini (Terracina, LT). In: Atti I.I.P.P., XL: 354-
357. Firenze.

ALHAIQUE, F. & RECCHI, A. 2001: La Grotta di Ortucchio
e il Fucino alla fine del paleolitico: analisi tafonomi-
ca e zooarcheologica delle mammalofaune e delle
avifaune. In: Atti II convegno di Archeologia Il Fuci-
no e le aree limitrofe nell’antichità: 56-69. Archeo-
club, Avezzano.

ALHAIQUE, F. & RECCHI, A. 2003: Sfruttamento delle
risorse faunistiche durante le fasi più antiche dell’oc-
cupazione nel Fucino. In: Atti I.I.P.P., XXXVI: 53-64.
Firenze.

ALHAIQUE, F. & TAGLIACOZZO, A. 2000: Interpretazione
dei dati faunistici nella ricostruzione delle strategie di
sussistenza nel Paleolitico medio: l’esempio del
Lazio. In: Atti 2° Convegno Nazionale di Archeozoo-
logia. Asti 1997: 111-124. Abaco, Forlì.

ALHAIQUE, F.; BIETTI, A.; CAPASSO BARBATO, L.; GRI-
MALDI, S.; KOTSAKIS, T.; KUHN, S.; LEMORINI, C.;
MANZI, G.; RECCHI, A. & STINER, M. 1996: Nuovi
risultati sul Musteriano finale di Grotta Breuil (S.
Felice Circeo, Latina). In: Peretto, C. & Milliken, S.
(eds.): L’adattamento umano all’ambiente, passato e
presente. Atti XI Congresso degli Antropologi Italia-
ni: 177-188. Abaco, Forlì.

ALHAIQUE, F.; BIETTI, A.; CAPASSO BARBATO, L.; GRI-
MALDI, S.; KOTSAKIS, T.; KUHN, S.; LEMORINI, C.;
MANZI, G.; RECCHI, A.; SCHWARCHZ, H.P. & STINER,
M. 1998a: Settlement patterns and subsistence strate-
gies in the la mousterian site of Grotta Breuil (Mt.
Circeo, Italy). In: Atti U.I.S.P.P., XIII, 6(1): 221-228.
Forlì.

ALHAIQUE, F.; BIONDI, S.; CASSOLI, P.F.; RECCHI, A. &
TAGLIACOZZO, A. 1998b: Modifications in the
exploitation of animal resources between the Middle
Palaeolithic and the Aurignacian at Grotta del Fos-
sellone (Monte Circeo, Italy). In: Atti U.I.S.P.P., XIII,
6(1): 571-576. Forlì.

ALHAIQUE, F.; TRINETTI, A. & ZEPPIERI, F. 2007: Nuovi
dati sulle faune di Grotta Breuil (Monte Circeo, Lati-
na). In: Atti I.I.P.P., XL: 349-353. Firenze.

ALTUNA, J. 1972: Fauna de Mamíferos de los yacimien-
tos prehistóricos de Guipúzcoa. Munibe 24: 1-464.

ALTUNA, J. 1990a: La caza de herbívoros durante el Pale-
olítico y Mesolítico del País Vasco. Munibe 42: 229-
240.

ALTUNA, J. 1990b: Caza y alimentación procedente de
macromamiferos durante el Paleolítico de Amalda.
In: Altuna, J.; Baldeón, A. & Mariezkurrena, K.
(eds.): La Cueva de Amalda (Zestoa, País Vasco):
Ocupaciones paleolíticas y postpaleolíticas: 149-
192. Eusko Ikaskuntza, S.B. 4, San Sebastian.

ALTUNA, J. 1992a: Le Paléolithique Moyen de la région
cantabrique. L’Anthropologie 96(1): 87-102.

ALTUNA, J. 1992b: El medio ambiente durante el Pleisto-
ceno Superior en la región Cantábrica con referencia
especial a sus faunas de mamíferos. Munibe 43: 13-
29.

ALTUNA, J. & MARIEZKURRENA, K. 1995: Les restes
osseux de macromammifères. In: Straus, L.G. (ed.):
Les derniers chasseurs du monde pyrénéen. L’Abri
Dufaure: un gisement tardiglaciaire en Guascongne:
181-211. Paris.

ALTUNA, J. & MARIEZKURRENA, K. 2000: Macromamífe-
ros del yacimiento de Labeko Koba (Arrasate, País
Vasco). Munibe 57: 107-181.

ALTUNA, J. & MARIEZKURRENA, K. 2001: Restos de
macromamíferos del yacimiento de Zatoya (Nava-
rra). Trabajos de Arqueología Navarra 15: 101-113.

ALTUNA, J.; MARIEZKURRENA, K. & ELORZA, M. 2002:
Arqueozoología de los niveles paleolíticos de la
Cueva de Abauntz (Arraiz, Navarra). Saldvie 2: 1-26.

ÁLVAREZ, T.U.; MORALES, A. & SESé , C. 1992: Mamífe-
ros del yacimiento del Pleistoceno Superior de Cueva
Millán (Burgos, España). Estudios Geologicos 48:
193-204.

AROBBA, D.; BOSCATO, P.; BOSCHIAN, G.; FALGUERES, C.;
FASANI, L.; PERETTO, C.; SALA, B.; THUN HOHEN-
STEIN, U. & TOZZI, C. 2004: Paleoenvironmental
Analysis. Collegium Antropologicum 28(1): 5-21.

ARRIZABALAGA, A.; BARRUTIABENGOA, J.A.; IRIARTE,
M.J. & MARIEZKURRENA, K. 1992: Sondeo arqueoló-
gico en el yacimiento de Potorrosin VI (Oñati,
Gipuzkoa). Munibe 44: 33-41.

AURA TORTOSA, J.E.; CARRIó N, M.Y.; GARCÍA PUCHOL,
O.; JARDó N GINER, P.; JORDÁ PARDO, J.F.; MOLINA
BALAGUER, L.; MORALES Pé REZ, J.V.; PASCUAL BENI-
TO, J.L.; Pé REZ JORDà , G.; Pé REZ RIPOLL, M.; RODRI-
GO GARCÍA, M.J. & VERDASCO CEBRIÁN, C. 2006:
Epipaleolítico y Mesolítico en las comarcas centrales
valencianas. In: Alday Ruiz, A. (ed.): El mesolítico
de muescas y denticulados en la cuenca del Ebro y el
litoral mediterráneo peninsular: 65-120. Vitoria.

BENINI, A.; BOSCATO, P. & GAMBASSINI, P. 1997: Grotta
della Cala (Salerno): industrie litiche e faune uluz-
ziane ed aurignaziane. Rivista Scienze Preistoriche
47: 37-95.

BLASCO SANCHO, F. 1996: Estudio arqueozoológico de
los niveles postpaleolíticos de la cueva de Abauntz
(Arraiz, Navarra). Trabajos de Arqueología Navarra
12: 23-42.

THE LATE PLEISTOCENE AND HOLOCENE CHAMOIS IN CENTRAL-SOUTHERN ITALY 45

Archaeofauna 21 (2012): 37-51

02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 45



BOSCATO, P. 1994: Grotta Paglicci: la fauna a grandi
mammiferi degli strati 22-24 (Gravettiano antico -
Aurignaziano). Rivista Scienze Preistoriche 46: 145-
176.

BOSCATO, P. 2000: Associazioni faunistiche e adattamen-
ti al territorio durante il Tardiglaciale lungo la costa
del Cilento (Salerno). In: Atti 2° Convegno Naziona-
le di Archeozoologia. Asti 1997: 167-173. Abaco,
Forlì.

BOSCATO, P. 2007: Faunes gravettiennes à grands mam-
mifères de l’Italie du Sud: Grotta della Cala (Salerno)
et Grotta Paglicci (Foggia). Paleo 19: 109-114.

BOSCATO, P. & CREZZINI, J. 2005: L’Uomo e la Iena mac-
chiata. Tafonomia sui resti di ungulati del Gravettia-
no antico di Grotta Paglicci (Rignano Garganico -
FG). In: Atti 4° Convegno Nazionale di Archeozoolo-
gia, Quaderni Museo Archeologico del Friuli occi-
dentale 6: 67-74.

BOSCATO, P. & CREZZINI, J. 2009: Il deposito musteriano
del Riparo l’Oscurusciuto (Ginosa, TA). In: Abstract
6° Convegno Nazionale di Archeozoologia, Parco
dell’Orecchiella (LU) 21-24 maggio 2009: 12.

BOSCATO, P. & PALMA DI CESNOLA, A. 2000: Nuovi ritro-
vamenti di Epigravettiano antico «iniziale» a Grotta
Paglicci (Rignano Garganico, Foggia). Quaderni
Società Preistoria Protostoria Regione Friuli Vene-
zia Giulia 8: 45-61.

BOSCATO, P.; BOSCHIAN, G.; CARAMIA, F. & GAMBASSINI,
P. 2009: Il Riparo del Poggio a Marina di Camerota
(Salerno): culture e ambiente. Rivista Scienze Prei-
storiche 59: 5-40.

BOSCATO, P.; CATTANI, L.; CUDA, M.T. & MARTINI, F.
1991: Il Musteriano della grotta di S. Francesco a
Belverde di Cetona. Rivista Scienze Preistoriche 51:
3-48.

BOSCATO, P.; DI GIUSEPPE, Z. & MARTINI, F. 2005: Grot-
ta della Serratura (Marina di Camerota - SA). Primi
dati sulle faune a macromammiferi della sequenza
gravettiana. In: Atti 4° Convegno Nazionale di
Archeozoologia, Quaderni Museo Archeologico del
Friuli occidentale 6: 75-85.

BOSCATO, P.; GUERRI, M. & RONCHITELLI, A. 1998: L’A-
bri du Romito a Papasidero (Cosenza, Italie) - Cou-
ches 4A et 6 (fouilles P.Graziosi 1965): données pré-
liminaires sur l’industrie lithique et la faune. In: Atti
U.I.S.P.P., XIII, 2: 619-625. Forlì.

BOSCATO, P.; RONCHITELLI, A. & WIERER, U. 1997: Il
Gravettiano antico della Grotta della Cala a Marina
di Camerota. Paletnologia e ambiente. Rivista Scien-
ze Preistoriche 48: 97-186.

BREBER, P. & MASSETI, M. 2007: The last of the red deer
Cervus elaphus of «Bosco Isola», Lesina (Foggia,
southern Italy). Hystrix. The Italian Journal of Mam-
malogy 18(2): 229-232.

BRUGAL, J.P. & VALENTE, M.J. 2007: Dynamic of large
mammalian associations in the Pleistocene of Portu-
gal. In: Actas do IV Congresso de Arqueologia Penin-
sular, Papers in Honor of Anthony Marks: 15-27.

CABRERA, A. 1914: Fauna Ibérica. Mamíferos. Museo
Nacional de Ciencias Naturales, Madrid.

CACHO QUESADA, C.; RIPOLL Ló PEZ, S.; JORDÁ PARDO,
J.F.; MUñ OZ IBÁñ EZ, F.; YRAVEDRA SAINZ DE LOS
TERREROS, J. & MAICAS RAMOS, R. 2003: Ocupacio-
nes magdalenienses en la Meseta norte. La Peña de
Estebanvela (Segovia). Zephyrvs 56: 19-37.

CACHO QUESADA, C.; RIPOLL Ló PEZ, S.; JORDÁ PARDO,
J.F.; MUñ OZ IBÁñ EZ, F.; YRAVEDRA SAINZ DE LOS
TERREROS, J. & MAICAS RAMOS, R. 2004: El registro
arqueológico del Pleistoceno superior final en el abri-
go de la Peña de Estebanvela (S de la Cuenca del
Duero, Segovia, España). In: Flor, G. & Rodríguez
Asensio, J.A. (eds.): XI Reunión Nacional de Cuater-
nario. Oviedo (Asturias), 2 - 3 y 4 de julio 2003: 191-
198. Oviedo.

CALDORA, U. 1965: Diario di Ferdinando IV di Borbone
(1776-1779). Edizioni Scientifiche Italiane, Napoli.

CAMERANO, L. 1913: Ricerche intorno ai camosci. I.
Memorie della Reale Accademia delle Scienze di
Torino (Classe Scienze Fisiche, Matematiche e Natu-
rali) 64(4): 1-82.

CAMERANO, L. 1914: Ricerche intorno ai camosci. II.
Memorie della Reale Accademia delle Scienze di
Torino (Classe Scienze Fisiche, Matematiche e Natu-
rali) 64(12): 1-88.

CAMERANO, L. 1915: Ricerche intorno ai camosci. III.
Memorie della Reale Accademia delle Scienze di
Torino (Classe Scienze Fisiche, Matematiche e Natu-
rali) 65(14): 1-82.

CAMERANO, L. 1916: Osservazioni intorno alla Rupica-
pra rupicapra parva, Cabrera. Bollettino dei Musei
di Zoologia ed Anatomia comparata della Regia Uni-
versità di Torino 31(712): 1-4.

CAPASSO BARBATO, L.; PETRONIO, C. & SCARANO, M.
1989: Gli stambecchi pleistocenici della grotta di
Monte Cucco (Sigillo, Perugia). Memorie del Servi-
zio Geologico d’Italia 37: 1-67.

CARDOSO, J.L. & ANTUNES, M.T. 1989: Rupicapra rupi-
capra (Mammalia) in the Late Pleistocene of Portu-
gal. Ciencias da Terra (UNL) 10: 81-96.

CARPANETO, G.M. 2003: Genere Rupicapra de Blainvil-
le, 1816. In: Boitani, L.; Lovari, S. & Vigna Taglian-
ti, A. (eds.): Fauna d’Italia. Mammalia III, Carnivo-
ra – Artiodactyla: 385-386. Calderini, Bologna.

CASTAñ OS, J.; CASTAñ OS, P. & MURELAGA, X. 2004:
Estudio osteométrico preliminar de los restos de cier-
vo (Cervus elaphus) del yacimiento paleontológico
del Pleistoceno Superior de Kiputz IX (Mutriku,
Gipuzkoa). Geogaceta 40: 163-166.

46 MARCO MASSETI & LEONARDO SALARI

Archaeofauna 21 (2012): 37-51

02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 46



CASTAñ OS, P. 1993: Estudio de los macromamíferos de
los niveles paleolíticos de Chaves. Bolskan: Revista
de Arqueología del Instituto de Estudios Altoarago-
neses 10: 9-30.

CASTAñ OS, P. 2001: Estudio arqueozoológico de la fauna
del Yacimiento de Cubío Redondo (Matienzo, Canta-
bria). Munibe 41: 71-74.

CASTAñ OS, P. 2005: Revisión actualizada de las faunas
de macromamíferos del Würm antiguo en la Región
Cantábrica. Monografías de Museo Nacional y Cen-
tro de Investigación de Altamira 20: 201-207.

CASTELLETTI, L.; MASPERO, A. & TOZZI, C. 1994: Il
popolamento della Valle del Serchio (Toscana setten-
trionale) durante il Tardiglaciale würmiano e l’Olo-
cene antico. In: Biagi, P. & Nandris, J. (eds.): High-
land Zone Exploitation in Southern Europe.
Monografie di Natura Bresciana 20: 189-204.

CILLI, C.; MALERBA, G. & TOZZI, C. 2000: Analisi
archeozoologica e tafonomica dei reperti provenienti
dai livelli epigravettiani del Riparo Piastricoli (LU).
In: Atti 2° Convegno Nazionale di Archeozoologia.
Asti 1997: 131-140. Abaco, Forlì.

CLOT, A. & MARSAN, G. 1986: La grotte du Cap de la
Bielle à Nestier (Hautes-Pyrénées). Fouilles M.
Debenaux (1960). Gallia Préhistoire, Paris, 29: 63-
141.

COLLETTA, P. 1862: Storia del Reame di Napoli dal 1734
al 1825. Grimaldi & Co., Napoli (2001).

COLLINA, C.; FIORE, I.; GALLOTTI, R.; PENNACCHIONI,
M.; PIPERNO, M.; SALVADEI, L. & TAGLIACOZZO, A.
2008: Il Gravettiano di Roccia San Sebastiano (Mon-
dragone, Caserta). In: Mussi, M. (ed.): Tardiglaciale
in Italia - Lavori in Corso. British Archaeological
Reports (I.S.) 1859: 133-143.

COSTA, O.G. 1839: Fauna del Regno di Napoli. Quadro
delle specie indigene ed acclimatizzate della classe
dei Mammiferi. Azzolino e Compagno, Napoli.

COSTAMAGNO, S. ; ROBERT, I. ; LAROULANDIE, V. ; MOUR-
RE, V. & THIEBAUT, C. 2008: Rôle du gypaète barbu
(Gypaetus barbatus) dans la constitution de l’assem-
blage osseux de la grotte du Noisetier (Fréchet-Aure,
Hautes-Pyrénées, France). Annales de Paléontologie
94: 245-265.

COUTURIER, M. 1938: Le chamois. Arthaud, Grenoble.
CREGUT, E. 1979: La faune de Mammifères du Pléisto-

cène moyen de la Caune de l’Arago à Tautavel, Pyré-
nées-Orientales. Travaux du Laboratoire de Paléon-
tologie Humaine et de Préhistoire 3: 1-381.
Université de Provence, Marseille.

CREGUT-BONNOURE, E. 1992: Pleistocene Thars, Ibexes,
and Chamois of France. In: Spitz, F. ; Jeaneau, G. ;
Gonzales, G. & Aulagnier, S. (eds.): Ongulés/Ungu-
lates 91 : 49-56. SFEPN - IRGM, Paris.

CRESTANELLO, B.; PECCHIOLI, E.; VERNESI, C.; MONA, S.;
MARTÍNKOVÁ, N.; JANIGA, M.; HAUFFE, H.C. & BER-
TORELLE, G. 2009: The Genetic Impact of Transloca-
tions and Habitat Fragmentation in Chamois (Rupi-
capra) spp. Journal of Heredity 100(6): 691-708.

DARI, A. 1999: Les grands mammifères du site pléisto-
cène supérieur de la grotte du Castillo: é tude archéo-
zoologique, donnés paléontologiques, taphono-
miques et palethnographiques. Espacio Tiempo y
Forma, S. I, Prehistoria y Arqueología, 12: 103-127.

DEFLEUR, A.; CREGUT-BONNOURE, E. & RADULESCU, C.
1989: Nouvelles données stratigraphiques et fau-
niques sur la grotte des Cèdres (Le Plan d’Aups, Var).
Un nouveau gisement d’âge rissien à Hemitragus.
Comptes Rendus de l’Académie des Sciences de
Paris 308(2): 259-264.

DÍEZ, C.; ALONSO, R.; BENGOECHEA, A.; COLINA, A.;
JORDÁ, J.F.; NAVAZO, M.; ORTIZ, J.E.; Pé REZ, S. &
TORRES, T. 2008: El Paleolítico medio en el valle del
Arlanza (Burgos). Los sitios de la Ermita, Millán y la
Mina. Revista C. & G. 22(3-4): 135-157.

DINI, M.; GRIFONI CREMONESI, R.; KOZLOWSKI, S.K.;
MOLARA, G. & TOZZI, C. 2008: L’industria castelno-
viana della Grotta di Latronico 3 (Potenza, Italia).
Preistoria Alpina 43: 49-74.

DOLAN, J.M. 1963: Beitrag zur systematischen Gliede-
rung des Tribus Rupicaprini Simpson, 1945. Zeit-
schrigt fur Zoologische Systematik und Evolutionfor-
schung 1: 311-407.

ELEVELT, S. & TAGLIACOZZO, A. 2010: The faunal
remains of Broglio di Trebisacce (southern Italy).
Palaeohistoria 51/52: 425-449.

ESU, D.; DE STEFANI, M.; GALLINI, V.; GHESINI, D.;
GUERRESCHI, A.; GURIOLI, F.; MAGNATTI, M.; MURA-
TORI, S.; PERESANI, M.; SILVESTRINI, M. & VERONESE,
C. 2006: Stratigrafia, paleontologie ed evidenze cul-
turali del sito epigravettiano di Cava Romita (Appen-
nino Marchigiano). Studio dei materiali provenienti
dagli scavi di recupero 1978-79. Rivista Scienze Prei-
storiche 56: 83-125.

FARINA, S. 2009: I Mammiferi del tardo Pleistocene-
Olocene antico delle grotte carsiche del versante
Sud-Occidentale del Monte Pisano (Pisa, Toscana):
Revisione sistematica, considerazioni biocronologi-
che e climatico-ambientali. Dottorato di Ricerca in
Scienze della Terra, Università di Pisa.

FIORE, I.; PINO URìA, B. & TAGLIACOZZO, A. 2004: L’ex-
ploitation des petits animaux au Paléolithique supé-
rieur - Mésolithique en Italie: l’exemple de la Grotta
del Santuario della Madonna à Praia a Mare (Cosen-
za, Italie). In: Brugal, J.P. & Desse, J. (eds.): Petits
animaux et sociétés humaines. Du complément ali-
mentaire aux ressources utilitaires. Rencontres Inter-
nationales Archéologie Histoire d’Antibes, XXIV:
417-430. APDCA, Antibes.

THE LATE PLEISTOCENE AND HOLOCENE CHAMOIS IN CENTRAL-SOUTHERN ITALY 47

Archaeofauna 21 (2012): 37-51

02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 47



GARDEISEN, A. 1999: Middle Palaeolithic subsistence in
the West Cave of «Le Portel» (Pyréneées, France).
Journal Archaeological Science 26: 1145-1158.

GERAADS, D. 1997: La grande faune associée aux der-
niers Néandertaliens de Zafarraya (Andalousie,
Espagne): systématique et essai d’interprétation.
Compte Rendu de l’Académie des Sciences de Paris
325: 725-731.

GOVONI, L. 2006: Le associazioni faunistiche a grandi
mammiferi della Grotta del Romito (Papasidero, CS)
e del sito VF1 di Mondeval de Sora (Val Fiorentina,
BL) indicatrici delle variazioni climatiche del Tardo-
glaciale e dell’Olocene antico. Dottorato di Ricerca
in Sistemi Biologici, Università degli Studi di Ferra-
ra.

GRUBB, P. 1993: Orden Artiodactila. Mammal Species of
the World: 374-414. Smithsonian Institution Press,
Washington.

GUADELLI, J.L. 1990: Quelques données sur la faune de
Coupe-Gorge, Montmaurin (Haute-Garonne, Fran-
ce). Paléo 2: 107-126.

GUERRESCHI, A.; SILVESTRINI, M.; PERESANI, M.; ESU, D.;
GALLINI, V.; MAGNATTI, M. & MURATORI, S. 2005: I
depositi epigravettiani del sito 1 di Cava Romita: cro-
nologia, faune, industria litica. In: Atti I.I.P.P., XXX-
VIII: 117-130. Firenze.

HAMMER, S.; NADLINGER, K. & HARTL, G.B. 1995: Mito-
chondrial DNA differentiation in chamois (genus
Rupicapra): Implications for taxonomy, conserva-
tion, and management. Acta Theriologica (suppl.
3):145-155.

LORETI, M. & SALERNO, P. 1989: Fauna subfossile fred-
da nel deposito della Grotta delle Balze 642 U/PG M.
Maggio (m 1361) - Gualdo Tadino (Umbria). In: Atti
XV Congresso Nazionale di Speleologia: 931-962.

LOVARI, S. 1987: Evolutionary aspects of the biology of
chamois, Rupicapra sp. (Bovidae, Caprinae). In:
Soma, H. (ed.): The biology and management of
Capricornis and related mountain antelopes: 51-61.
Croom-Helm, London.

LOVARI, S. 2001: Camosci appenninici o camosci borbo-
nici? Caccia più 6: 58-61.

LOVARI, S. & BRUNO, E. 2003: Rupicapra rupicapra
(Linnaeus, 1758). In: Boitani, L.; Lovari, S. & Vigna
Taglianti, A. (eds): Fauna d’Italia. Mammalia III,
Carnivora – Artiodactyla: 403-412. Calderini, Bolo-
gna.

LOVARI, S. & SCALA, C. 1980: Revision of Rupicapra
Genus, I. A statistical re-evaluation of Couturier’s
data on the morphometry of six subspecies of
chamois. Bollettino di Zoologia 47: 113-124.

LYDEKKER, R. 1913: Artiodactyla, family Bovidae, sub-
families Bovinae to Ovibovinae (cattle, sheep, goats,
chamois, serows, takin, musk-oxen, etc.). Catalogue
of the ungulate mammals in the British Museum

(Natural History). Vol. I. Trustees of the British
Museum, London.

MARIEZKURRENA, K. 1990: Caza y Domesticación
durante el Neolítico y Edad de los Metales en el País
Vasco. Munibe 42: 241-252.

MARÍN, A.B. 2004: Análisis arqueozoológico, tafonómi-
co y de distribución espacial de la fauna de mamífe-
ros de la Cueva de la Fragua (Santoña, Cantabria).
Munibe 56: 19-44.

MARÍN ARROYO, A.B. & GONZÁLEZ MORALES, M.R.
2007: La Fragua Cave, a seasonal hunting camp in
the lower Asón Valley (Cantabria, Spain) at the Pleis-
tocene - Holocene transition. Anthropozoologica
41(1): 61-84.

MARÍN ARROYO, A.B.; FOSSE, P. & VIGNE, J.D. 2009:
Probable evidences of bone accumulation by Pleis-
tocene bearded vulture at the archaeological site of El
Mirón Cave (Spain). Journal Archaeological Science
36: 284-296.

MAROTO, J. 1993: La cueva de los Ermitons (Sales de
Llierca, Girona): un yacimiento del Paleolítico
Medio final. Espacio, Tiempo y Forma, Serie I, 6: 13-
30.

MAROTO, J.; ORTEGA, D. & SACCHI, D. 2002: Le Mous-
térien tardif des Pyrénées méditerranéennes. Préhis-
toire Anthropologie méditerranéennes 10-11: 39-52.

MARRA, A.C. 2009: Pleistocene mammal faunas of Cal-
abria (Southern Italy): biochronology and palaeobio-
geography. Bollettino della Società Paleontologica
Italiana 48(2): 113-122.

MARTINI, F.; CILLI, C.; COLONESE, A.C.; DI GIUSEPPE, Z.;
GHINASSI, M.; GOVONI, L.; LO VETRO, D.; MARTINO,
G. & RICCIARDI, S. 2007: L’Epigravettiano tra 15.000
e 10.000 anni da oggi nel basso versante tirrenico:
casi studio dell’area calabro-campana. In: Martini, F.
(ed.): L’Italia tra 15.000 e 10.000 anni fa. Cosmopo-
litismo e regionalità nel Tadoglaciale: 157-207.
Museo Fiorentino di Preistoria «Paolo Graziosi» -
EDIFIR, Firenze.

MARTUCCI, V. & MARGOZZI, M. 1992: Un elefante a
corte. Allevamenti, cacce ed esotismi alla Reggia di
Caserta. Fausto Fiorentino, Napoli.

MASINI, F. 1985: Würmian and Holocene chamois of
Italy. In: Lovari, S. (ed.): The biology and manage-
ment of mountain ungulates: 31-44. Croom-Helm,
London.

MASINI, F. & ABBAZZI, L. 1997: L’associazione di mam-
miferi della Grotta di Castelcivita. In: Gambassini, P.
(ed.): Il Paleolitico di Castelcivita, culture e ambien-
te: 33-59. Electa, Napoli.

MASINI, F. & LOVARI, S. 1988: Systematics, Phylogene-
tic Relationship, and Dispersal of the Chamois (Rupi-
capra spp.). Quaternary Research 30: 339-349.

48 MARCO MASSETI & LEONARDO SALARI

Archaeofauna 21 (2012): 37-51

02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 48



MASSETI, M. 2003: Fauna toscana. Galliformi non
migratori, lagomorfi e artiodattili. ARSIA/Regione
Toscana, Firenze.

MASSETI, M. & NAPPI, A. 2007: Dati sulla diffusione dei
rappresentanti del genere Rupicapra De Blainville,
1816, nell’Italia centro-meridionale in età storica
recente. Biogeographia 28: 619-630.

MASSETI, M. & ZAVA, B. 2002: The deer of the island of
Lampedusa (Pelagian Arcipelago, Italy): literary ref-
erence and osteological evidence. Archives of natural
history 29(1): 51-66.

MATEOS CACHORRO, A. 1999: Alimentación y consumo
no cárnico en el Solutrense cantábrico: mandíbulas y
falanges fracturadas intencionalmente en el nivel 9
de la Cueva de Las Caldas (Priorio, Oviedo). Zephy-
rus 52: 33-52.

MATEOS CACHORRO, A. 2002: Apuntes sobre estacionali-
dad y subsistencia de los grupos humanos del Cantá-
brico occidental en torno al 13000 BP. Trabajos de
Prehistoria 59: 27- 41.

MICHEL, P. 2005: Un repaire würmien d’hyènes des
cavernes: La Grotte d’Unikoté (Iholdy, Pyrénées-
Atlantiques, France). Monografías de Museo Nacio-
nal y Centro de Investigación de Altamira 20: 131-
150.

MILLER, G.S. 1912: Catalogue of the mammals of West-
ern Europe (Europe exclusive of Russia). British
Museum (Nat. Hist.), London.

MIRRI, F. 1999: La collezione paleontologica della Grot-
ta di Cucigliana (M. Pisano): ricostruzione, riordi-
namento e revisione sistematica. Analisi dell’asso-
ciazione faunistica. Tesi di Laurea in Ecologia
Preistorica, Università di Pisa.

MNHN 2003/10: Muséum national d’Histoire naturelle
(ed.) 2003-2009. Inventaire national du Patrimoine
naturel, site Web: http://inpn.mnhn.fr. Document
téléchargé le 3 novembre 2010.

MOIGNE, A.M.; PALOMBO, M.R.; BELDA, V.; HERIECH-
BRIKI, D.; KACIMI, S.; LACOMBAT, F.; DE LUMLEY,
M.A.; MOUTOUSSAMY, J.; RIVALS, F.; QUILES, J. &
TESTU, A. 2006: Les faunes de grands mammifères
de la Caune de l’Arago (Tautavel) dans le cadre bio-
chronologique des faunes du Pléistocène moyen ita-
lien. L’Anthropologie 110: 788-831.

MOLARA, G. 2009: Resti faunistici provenienti dai livel-
li del Pleistocene Superiore di Grotta all’Onda
(Camaiore, LU). In: Abstract 6° Convegno Naziona-
le di Archeozoologia: 16. Parco dell’Orecchiella
(LU) 21-24 maggio 2009.

MUCCI, N.; RANDI, E.; GENTILE, L.; MARI, F. & LOCATI,
M. 1998: Mitochondrial cytochrome b sequenze
divergenge among Spanish, Alpine and Abruzzo cha-
mois (genus Rupicapra). Hystrix. The Italian Journal
of Mammalogy 10(2): 29-36.

MURELAGA, X.; MUJIKA ALUSTIZA, J.A.; NAILON, S.;
CASTAñ OS, P. & SAEZ DE LAFUENTE, X. 2008: La
fauna de vertebrados del yacimiento Holoceno (Azi-
liense) de Aizkoltxo (Mendaro, Gipuzkoa). Geogace-
ta 45: 71-74.

MUSSI, M.; COCCA, E.; D’ANGELO E.; FIORE, I.; MELIS,
R.T. & RUSS, H. 2008: Tempi e modi del ripopola-
mento dell’Appennino centrale nel Tardiglaciale:
nuove evidenze da Grotta di Pozzo (AQ). In: Mussi,
M. (ed.): Tardiglaciale in Italia - Lavori in Corso.
British Archaeological Reports (I.S.) 1859: 111-131.

NASCETTI, G.; LOVARI, S.; LANFRANCHI, P.; BERDUCOU,
C.; MATTIUCCI, S.; ROSSI, L. & BULLINI, L. 1985:
Revision of Rupicapra Genus, III. Electrophoretic
studies demonstrating species distinction of chamois
populations of the Alps from those of the Apennines
and Pyrenees. In: Lovari, S. (ed.): The biology and
management of mountain ungulates: 56-62. Croom-
Helm, London.

PALOMBO, M.R.; MASINI, F. & ROZZI, R. 2011: The Early
to Middle Pleistocene Italian Bovidae: biocrhonology
and palaeoecology. Il Quaternario 24 (Abstract
AIQUA, Roma 02/2011): 158-160.

PERCO, F.; DIMNINICH, F.; LEONE, G.; ORZA, V.; PAHOR,
D.; PERCO, G. & TENCE, L. 2007: Il Camoscio (Rupi-
capra rupicapra) nel Carso triestino. Fauna 4: 7-12.

Pé REZ, T.; ALBORNOZ, J. & DOMÍNGUEZ, A. 2002: Phylo-
geography of chamois (Rupicapra spp.) inferred
from microsatellites. Molecular Phylogenetics and
Evolution 25(3): 524-534.

Pé REZ LEPIDO, B. & CERDEñ O, E. 1992: Los Macroma-
míferos del Pleistoceno Superior de Cueva Millán
(Burgos). Estudios Geológicos 48: 187-192.

PETRONIO, C.; BILLIA, E.; CAPASSO BARBATO, L.; DI STE-
FANO, G.; MUSSI, M.; PARRY, S.J.; SARDELLA, R. &
VOLTAGGIO, M. 1996: The Late Pleistocene fauna
from Ingarano (Gargano, Italy): biochronological,
palaeoecological, paleoethnological and geochrono-
logical implications. Bollettino della Società Paleon-
tologica Italiana 34: 333-339.

PETRONIO, C.; DI CANZIO, E. & SALARI, L. 2007: The
Late Pleistocene and Holocene Mammals in Italy:
new biochronological and paleoenvironmental data.
Palaeontographica, Abt. A, 279: 147-157.

PRAT, F. 1966: Les Capridés. In: Lavocat, R. (ed.):
Faunes et flores préhistoriques de l’Europe occiden-
tale: 279-336. Boubée, Paris.

QUAM, R.; ARSUAGA, J.L.; BERMú DEZ DE CASTRO, J.M.;
DÍEZ, C.; LORENZO, C.; CARRETERO, J.M.; GARCÍA, N.
& ORTEGA, A.I. 2001: Human remains from Valdego-
ba Cave (Huérmeces, Burgos, Spain). Journal of
Human Evolution 41: 385-435.

RÍOS GARAIZAR, J.; IRIARTE AVILé S, E.; GÁRATE MAIDA-
GAN, D.; Gó MEZ OLIVENCIA, A. & SAN PEDRO CALLE-
JA, Z. 2008: Nuevos datos sobre la transición entre el

THE LATE PLEISTOCENE AND HOLOCENE CHAMOIS IN CENTRAL-SOUTHERN ITALY 49

Archaeofauna 21 (2012): 37-51

02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 49



Solutrense superior y el Magdaleniense inferior en la
región cantábrica: la cueva de Arlanpe (Lemoa, Viz-
caya). Sautola 14: 95-104.

RIVALS, F. 2002: Les petits bovidés pléistocènes dans le
bassin méditerranéen et le Caucase. Étude paléonto-
logique, biostratigraphique, archéozoologique et
paléoécologique. Thèse de doctorat, Université de
Perpignan, Perpignan.

RODRÍGUEZ, F.; HAMMER, S.; Pé REZ, T.; SUCHENTRUNK,
F.; LORENZINI, R.; MICHALLET, J.; MARTINKOVA, N.;
ALBORNOZ, J. & DOMÍNGUEZ, A. 2009: Cytochrome b
Phylogeography of Chamois (Rupicapra spp.). Pop-
ulation Contractions, Expansions and Hybridizations
Governed the Diversification of the Genus. Journal
of Heredity 100(1): 47-55.

RODRÍGUEZ, F.; Pé REZ, T.; HAMMER, S.E.; ALBORNOZ, J.
& DOMÍNGUEZ, A. 2010: Integrating phylogeographic
patterns of microsatellite and mtDNA divergence to
infer the evolutionary history of chamois (genus
Rupicapra). BMC Evolutionary Biology 10: 222,
http://biomedcentral.com/1471-2148/10/222.

RONCHITELLI, A.; ABBAZZI, L.; ACCORSI, C.A.; BANDINI
MAZZANTI, M.; BERNARDI, M.; MASINI, F.; MERCURI,
A.; MEZZABOTTA, C. & ROOK, L. 1998: The Grotta
Grande of Scario (Salerno, southern Italy): strati-
graphy, archaeological finds, pollen and mammals.
In: Proceedings of 1st International Congress on Sci-
ence and technology for the safeguard of cultural
heritage in the Mediterranean Basin, November 27 -
December 2, 1995: 1529-1535. Catania, Siracusa.

RONCHITELLI, A.; BOSCATO, P.; SURDI, G.; MASINI, F.;
PETRUSO, D.; ACCORSI, C.A. & TORRI, P. 2011: The
Grotta Grande of Scario (Salerno, Italy): Archaeolo-
gy and environment during the last interglacial (MIS
5) of the Mediterranean region. Quaternary Interna-
tional 231: 95-109.

ROSATI, G. 1871: Le cacce reali nelle province napoleta-
ne. Napoli.

RUIU, F.D.; FIORE, I. & TAGLIACOZZO, A. 2010: La fauna
del sito gravettiano di Roccia San Sebastiano (Mon-
dragone, Casertta). In: Tagliacozzo, A.; Fiore, I.;
Marconi, S. & Tecchiati, U. (eds.): Atti 5° Convegno
Nazionale di Archeozoologia, Rovereto 10-12
novembre 2006: 89-92. Osiride, Rovereto.

SACCà , D. 2006: La fauna del sito musteriano di Grotta
Rutina (Guardiagrele, Chieti). Studio archeozoologi-
co e tafonomico. Tesi di Laurea in Ecologia Preisto-
rica. Università di Pisa.

SACCHI, D.; CRé GUT-BONNOURE, E.; HEINZ, C.; LE GALL,
O.; MAUREL, M.; VERNET, J.-L. & VILETTE, P. 1994:
Un site paléolithique supérieur de moyenne altitude
dans les Pyrénées: La Cauna de Belvis (France).
Preistoria Alpina 28: 59-90.

SALA, B. 2007: Mammalofaune tardoglaciali dell’Italia
continentale. In: Martini, F. (ed.): L’Italia tra 15.000

e 10.000 anni fa. Cosmopolitismo e regionalità nel
Tadoglaciale: 21-38. Museo Fiorentino di Preistoria
«Paolo Graziosi» - EDIFIR, Firenze.

SALARI, L.; PASSACANTANDO, D. & ROLFO, M.F. 2011:
First data on the latest Pleistocene Mammals from
Mora Cavorso Cave (Jenne, Latium, Central Italy). Il
Quaternario 24(1): 133-142.

SÁNCHEZ, A.; FRAILE, S.; MADE, J. VAN DER; MORALES,
J.; QUIRALTE, V.; SALESA, M.J.; SÁNCHEZ, I.M.; SAN-
CHIZ, B.; SORIA, D.; JIMé NEZ, J.; BARBADILLO, L.J.;
LAPLANA, C. & SZYNDLAR, Z. 2005: Primeros datos
faunísticos del Neolítico madrileño: la cueva de La
Ventana (Torrelaguna, Madrid). In: III Congreso del
Neolítico en la Península Ibérica: 155-165. Serv.
Public. Univ. Cantabria, Santander.

SCALA, C. & LOVARI, S. 1984: Revisión of Rupicapra
Genus, II. A skull and horn statistical comparison of
Rupicapra rupicapra ornata and R. rupicapra pyre-
naica chamois. Italian Journal of Zoology 51: 285-
294.

SURMELY, F.; FONTANA, L.; BOURDELLE, Y. & LIABEUF, R.
1997: Nouveaux éléments apportés à l’étude du site
magdalénien d’Enval (Vic-le-Comte, Puy-de-Dôme,
France) et du peuplement de la Limagne d’Auvergne.
Bulletin Société Préhistorique Française 94: 172-
181.

TAGLIACOZZO, A. & FIORE, I. 2007: La Grotta di Roccia
San Sebastiano (Mondragone, Caserta). La fauna. In:
Atti I.I.P.P., XL: 327. Firenze.

TAVOSO, A.; CRé GUT-BONNOURE, E.; GUé RIN, C.; PER-
NAUD-ORLIAC, J. & CAMMAS, R. 1990: La Grotte de
La Niche à Montmaurin (Haute-Garonne, France).
Nouvelles données biostratigraphiques et approche
taphonomique. Comptes Rendus de l’Académie des
Sciences de Paris 310: 95-100.

TOSCHI, A. 1965: Mammalia, II. Lagomorpha, Rodentia,
Carnivora, Ungulata, Cetacea. Fauna d’Italia. Cal-
derini, Bologna.

TOSI, G. & PEDROTTI, L. 2003: Rupicapra pyrenaica
(Bonaparte, 1845). In: Boitani, L.; Lovari, S. &
Vigna Taglianti, A. (eds.): Fauna d’Italia. Mammalia
III, Carnivora – Artiodactyla: 386-403. Calderini,
Bologna.

TOZZI, C. & DINI, M. 2007: L’Epigravettiano finale nel-
l’alto versante tirrenico: casi studio dell’area toscana.
In: Martini, F. (ed.): L’Italia tra 15.000 e 10.000 anni
fa. Cosmopolitismo e regionalità nel Tadoglaciale:
95-128. Museo Fiorentino di Preistoria «Paolo Gra-
ziosi» - EDIFIR, Firenze.

VACCA, B. 2007: Grotta del Romito (Cosenza): i reperti
faunistici dei livelli gravettiani. Tesi di Laurea Spe-
cialistica in Archeologia, Università degli Studi di
Firenze.

VALENTE, M.J. 2004: Humans and Carnivores in the
Early Upper Paleolithic in Portugal: Data from Pego

50 MARCO MASSETI & LEONARDO SALARI

Archaeofauna 21 (2012): 37-51

02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 50



do Diabo Cave. Revue de Paléobiologie 23(2): 611-
626.

VERCOUTè RE, C. & GUé RIN, C. 2010: Les Bovidae
(Mammalia, Artiodactyla) du Pléistocène moyen
final de l’aven de Romain-la-Roche (Doubs, France).
Revue de Paléobiologie 29(2): 655-696.

WILKENS, B. 1991a: Resti faunistici ed economia prei-
storica nel bacino del Fucino. In: Atti del convegno di
Archeologia Il Fucino e le aree limitrofe nell’anti-
chità: 147-153. Archeoclub d’Italia, Marsica.

WILKENS, B. 1991b: Il ruolo della pastorizia nelle eco-
nomie preistoriche dell’Italia centro-meridionale.
Rivista di Studi Liguri 42: 81-94.

WILKENS, B. 2003: Archeozoologia. CD rom. Schio.

YRAVEDRA SAÍNZ DE LOS TERREROS, J. 2001: La subsis-
tencia en el Pleistoceno Superior en la Península Ibé-
rica: problemas tafonómicos y zooarqueológicos.
Espacio Tiempo y Forma, S. I. Prehistoria y Arqueo-
logía 14: 47-78.

YRAVEDRA SAÍNZ DE LOS TERREROS, J. 2006: Zooarqueo-
logía y tafonomía de los macromamíferos y los lago-
morfos de la Peña de Estebanvela (Segovia). In:
Cacho, C.; Ripoll, S. & Muñoz, F. (eds.): La Peña de
Estebanvela (Estebanvela, Ayllón, Segovia). Grupos-
magdalenienses en el Sur del Duero. Memorias,
Arqueología en Castilla y León, 17: 167-216.

YRAVEDRA SAÍNZ DE LOS TERREROS, J. 2007: Nuevas
contribuciones en el comportamiento cinegético de la
Cueva de Amalda. Munibe 58: 43-88.

THE LATE PLEISTOCENE AND HOLOCENE CHAMOIS IN CENTRAL-SOUTHERN ITALY 51

Archaeofauna 21 (2012): 37-51

02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 51



02. ARCH. VOL. 21 (3ª)_ARCHAEOFAUNA  12/09/12  09:15  Página 52


