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FOREWORD

The Late Miocene land mammals localities of Italy
document the existence of three distinct bioprovinces
(Torre et al., 2000; Rook et al., 2006b). Two of them are
characterised by vertebrate faunas with strongly endemic
features, attesting to the occurrence of isolated emerged
areas. One is the so-called Abruzzi-Apulia
paleobioprovince and was located on the Adriatic side of
Apennines. The second one is the so-called Tusco-
Sardinian paleobioprovince and was located in the peri-
Tyrrhenian side of Italy. The third bioprovince, testified
by sites in Calabria and Sicily, is characterised by non-
endemized mammals, counterparts of which were
identified in North Africa and Europe. This area was, at
least in part, a northern extension of the Late Miocene
Mediterranean border of the African plate.

THE LATE MIOCENE APULO-ABRUZZI AREA

The Apulo-Abruzzi bioprovince is first documented
by the land vertebrate endemic fauna from the Early
Tortonian of Scontrone at the southern border of the
Abruzzi National Park (Rustioni et al., 1993). At this site,
the artiodactyls are the dominant faunal component. Eight
different morphotypes have been identified, most of
which relate to Hoplithomerycidae, an endemic taxon
previously known from the late Miocene “Terre Rosse”
faunal complex of Gargano (Leinders, 1983). These taxa
have no correspondence with any other presently known
artiodactyls; though distinct in dental characters and
proportion, these animals show a marked morphologic
resemblance in the postcranial skeleton and bear
plesiomorphic traits typical of pre-Pecora representatives
(Mazza & Rustioni, 1996).
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ABSTRACT - The present paper provides an overview on the latest Miocene Italian continental vertebrate fossil record, with special
emphasis on the faunal turnovers and their paleogeographic significance. The Italian Miocene fossil record of terrestrial vertebrates is
relatively poor. It increases only with the latest Miocene. The pre-Messinian Late Miocene land vertebrate localities of Italy belong to three
distinct bioprovinces. Two of them are characterised by faunas with manifestly endemic features, attesting to the occurrence of isolated
emerged areas (the Abruzzi-Apulia and the Tusco-Sardinian paleobioprovinces). The third paleobioprovince is testified by sites in Calabria and
Sicily and is characterised by non-endemized mammals, counterparts of which were identified both in North Africa and Europe. By the
Messinian, the Italian continental vertebrate record shows that the region underwent a major paleobiogeographic reorganization.

RIASSUNTO - [I vertebrati continentali del tardo Miocene in Italia] - Questo lavoro presenta una sintesi del record fossile dei vertebrati
continentali del Miocene superiore d’Italia. Il record fossile dei vertebrati continentali durante il Miocene in Italia è relativamente scarso ed
aumenta di importanza solamente nel Miocene terminale. Le località a vertebrati del Miocene superiore pre-Messiniano identificano l’esistenza
di tre bioprovincie distinte; due hanno caratteri endemici ed attestano la presenza di aree emerse isolate dal resto delle masse continentali
(rispettivamente le bioprovincie Apulo-Abruzzese e quella Tosco-Sarda). La terza bioprovincia è identificata grazie a siti fossiliferi della
Calabria e della Sicilia ed è caratterizzata dalla presenza di mammiferi non-endemici di affinità sia nordafricana che europea.

Nelle località della bioprovincia Apulo-Abruzzese gli artiodattili sono ampiamente rappresentati, e documentano l’esistenza di diversi
morfotipi, tutti riconducibili agli hoplitomerycidi, una peculiare famiglia che mostra una combinazione di caratteri tipici dei cervidi, giraffidi
e dei bovidi, unitamente a caratteri del tutto autoapomorfi. Le caratteristiche di questi artiodattili indicano l’esistenza di accessi dal continente
europeo attraverso connessioni con forte effetto filtrante, permettendo il passaggio di pochi ceppi animali, i quali, una volta stanziati nella
variegata area apulo-abruzzese, si endemizzarono, dando vita ad una varietà di forme diverse, ma strettamente imparentate fra loro.

Le località a vertebrati del Miocene superiore della paleobioprovincia Tosco-Sarda sono note per la presenza del primate ominoide
endemico Oreopithecus bambolii. Le caratteristiche peculiari di questo ominide lo hanno posto al centro dell’attenzione della comunità
scientifica sia per le sue affinità tassonomiche sia per le interpretazioni sui suoi adattamenti locomotori e funzionali.

Nel Messiniano il panorama cambia profondamente; la penisola italiana prende forma, e le biocomunità terrestri del Tortoniano scompaiono
sostituite da associazioni di specie del continente europeo. Il Messiniano è un momento di profonda riorganizzazione nella paleogeografia
dell’area tirrenica. Dal punto di vista delle faune continentali questo intervallo di tempo è caratterizzato da un turnover totale. Le nuove
comunità hanno lasciato testimonianze in Piemonte, Toscana e in Romagna. Sebbene ridotta, permane la provincia Apulo-abruzzese, con
l’area garganica e le Murge rimaste ancora separate dal neo-Appennino, mantenendo così la fauna endemica del tempo precedente ma
arricchita dall’arrivo di alcuni micromammiferi che subito sono andati incontro a processi di endemizzazione.
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Shortly after the Scontrone document, the Abruzzi
portion of this bioprovince was apparently involved in
the orogenetic disruptions which caused the uplift of the
central and southern part of the Apennine Mts. Being still
part of the foreland, the Gargano-Murge portion was
maintained as a structural high which remained emerged
until the Early Pliocene, allowing the survival of its typical
endemic elements (Abbazzi et al., 1996, and bibliography
therein). Deinogalerix and Mikrotia are the most
significant components of the Gargano endemic
assemblages (Freudenthal, 1971, 2006; Abbazzi et al.,
1993). A peculiar occurrence is the recently identification
of the African genus Crocodylus in the endemic complex
of Gargano “Terre Rosse” assemblages (Delfino et al.,
2007).

Since murids are not known before the early Tortonian,
the Mikrotia ancestor cannot have possibly reached the
Apulian area earlier. Given that the most primitive known
Mikrotia specimens from Gargano are already endemic
(hypsodont cheek teeth, high number of dental lophs etc.)
it is presumed that a great deal of their initial evolution
was lost to the record (Abbazzi et al., 1993). A second
Late Miocene micromammal entrance into the Gargano-
Murge area possibly occurred during the Messinian. This
seems consistent with the fact that the highly endemic
Mikrotia is associated with the non-endemic Apodemus
and Eliomys, two genera unknown in pre-Messinian
deposits of Europe (Abbazzi et al., 1996). The Pliocene
marine ingression did not completely cover the Apulia
area, although there are no further documents of the
persistence of residual endemic terrestrial communities
(De Giuli et al., 1987a, b). Perhaps the extreme reduction
of the areas in combination with the Pliocene climatic
and environmental alterations doomed this peculiar faunal
complex to a rapid extinction.

THE LATEST MIOCENE TUSCO-SARDINAN AREA

The Late Miocene faunal succession of the Tusco-
Sardinian area has been known for a long time in the
literature (cfr. Rook et al., 1999). The best faunal
succession for the history of this paleobioprovince is
provided by the geologic record of the Baccinello-
Cinigiano basin in the Grosseto district. The succession
of faunal assemblages in this basin has been the basis for
hypotheses on the paleobiogeographic evolution not only
of this limited area, but of the whole Tyrrhenian region
during the Late Miocene times (Benvenuti et al., 1995,
2001). Three successive faunal assemblages recovered
from the Baccinello-Cinigiano basin all belong to an
endemic faunal complex (defined as “Oreopithecus Zone
Faunas [OZF]” in Bernor et al., 2001) different from
coeval mammal faunas either from European or African
continental realms. The phylogenetic affinities of these
mammals are predominantly with species from the
European continent. In addition to the Tuscan localities,
an “OZF” assemblage, including the primate
Oreopithecus, the antelope Maremmia and the suid
Eumaiochoerus, is recorded in latest Miocene sediments
at Fiume Santo, in Northern Sardinia (Cordy & Ginesu,
1994; Rook et al., 2006a; Abbazzi et al., 2008). All of
these faunal assemblages testify to the existence in the

Tyrrhenian area of a land (or a complex of large islands)
colonized by taxa from continental Europe at the
beginning of the Late Miocene (Early Tortonian).

On the grounds of the regional geological setting (the
late Serravallian-early Tortonian age of the Arenarie di
Ponsano, shallow marine sandstones deposited in small
satellite basins formed in southern Tuscany, Foresi et al.,
1997) the origin of the Tuscan lands cannot be older than
Late Miocene times and the occurrence at Baccinello of
taxa such as the murid Huerzelerimys and the primate
Oreopithecus bambolii testifies to the Late Miocene
dispersal phases from Europe (Engesser, 1989; Rook et
al., 1996). It is likely that the activation of the Baccinello-
Cinigiano basin occurred during the Tortonian when
differential subsidence was affecting a wide area between
the SW Alps and the Northern Apennines.

A tephra layer within the Baccinello-Cinigiano
succession has provided a crucial opportunity to improve
the chronology of the O. bambolii bearing sediments
(Rook et al., 2000). The 7.55±0.03 Ma age of this ash
represents a younger age for Oreopithecus in V2 faunal
assemblages than previously estimated on the basis of
biochronologically based estimates. Oreopithecus
bambolii is one of the few European hominoid who
survived the Vallesian-Turolian boundary for long (Rook
et al., 2000; Bernor et al., 2004). A novelty element within
the evolution of the structure of these endemic mammal
communities is the occurrence in the assemblage V2 of
taxa absent in the previous assemblages and testifying to
the dispersal of new immigrants from Europe (like
Eumaiochoerus etruscus or Parapodemus sp.) within
this paleobiogeographic domain. The occurrence of the
suid Eumaiochoerus in the Sardinian locality (Fiume
Santo) is a clear signal that at the time of the dispersal of
this taxon within the area, the Tyrrhenian sea was not fully
separating the Corso-Sardinian massif from southern
Tuscany (Rook et al., 2006a; Abbazzi et al., 2008).

THE LATEST MIOCENE OF CALABRIA-SICILY
AREA

Evidence for a connection of the Calabria-Peloritan
arch with North Africa is represented by a
Stegotetrabelodon syrticus mandible (Ferretti et al.,
2003) found in the upper Tortonian-lower Messinian
Clypeaster-rich sands outcropping at Cessaniti, near Vibo
Valentia in Calabria (Ogniben, 1973; Papazzoni & Sirotti,
1999). In addition to a number of sirenian remains
attributable to the genus Metaxytherium (Carone &
Domning, 2007), other mammal specimens have been
recovered from the outcrops of the Cessaniti-Zungri
basin. These, still unpublished, include a tragocerine
bovid, a fragmentary skull of “Diceros” primaevus, a
medium sized giraffe tentatively referred to
Samotherium? sp., and a single isolated tooth of a
hexaprotodont hippopotamid. Affinities with North
African taxa and the non-endemic character of these
faunal elements clearly underscore a direct connection
of the area with North Africa (Torre et al., 2000). The
Cessaniti-Zungri sequence shows possible correlations
with the Gravitelli succession (Seguenza, 1902).
Unfortunately the latter had to be considered from the
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literature only since it is no longer accessible. The two
successions altogether testify to the existence of a Late
Miocene Calabro-Peloritan complex. The Gravitelli
fossils were destroyed during the 1911 Messina
earthquake, and information on this fauna can only be
drawn from descriptions and illustrations offered by
Seguenza (1902, 1907). Casts of the suid from Gravitelli
have recently been found in the collections of the
University of Florence Natural History Museum
(Geology and Palaeontology section). These allow a
secure attribution of the Gravitelli suid to the genus
Propotamochoerus, and hence a European affinity for at
least this taxon (Gallai & Rook, 2006).

THE MESSINIAN CONTINENTAL VERTEBRATES OF
ITALY

A major reorganization in the paleobiogeography of
the Tyrrhenian area occurred during the Messinian. From
a faunistic point-of-view, this time interval is
characterized by a dramatic change. All the taxa belonging
to the endemic faunal complex in Baccinello-Cinigiano
Basin disappeared and were replaced by a new faunal
assemblage (Baccinello V3) including continental taxa
with clear European affinities (Hürzeler & Engesser,
1976; Rook et al., 1991; Rook, 1999; Abbazzi, 2001;
Rook & Martínez-Navarro, 2004). The V3 assemblage
points to renewed and definitive paleobiogeographical
connection with Europe. A peculiar characteristic of this
turnover is in the different pattern shown by mammals
and herpetofauna (chelonians). The latter assemblage, in
fact, does not show the same turnover pattern of
mammalian genera, but persists across the faunal
assemblages (Chesi et al., in press).

The European fauna penetrated into the northern
Apennine throughout Piedmont and Romagna (Ciabot
Cagna and Brisighella faunal assemblages; De Giuli et
al., 1988; Cavallo et al., 1993; Rook & Delfino, 2004)
and dispersed down to southern Tuscany as testified by
the findings from Fine Valley, Casino, Velona and
Baccinello V3 (Kotsakis et al., 1997; Rook & Ghetti,
1997; Benvenuti et al., 2001; Ghetti et al., 2002; Rook et
al., 2005; Abbazzi et al., in press). The slopes of the newly
emerged Apennines constituted a wide pathway for the
dispersal of mammal communities, although west to the
Mid-Tuscan Ridge there were still basins occupied by
shallow marine areas with evaporitic deposition (Martini
& Sagri, 1993). This faunal change marks the moment
when the Corso-Sardinian massif was definitely isolated
from southern Tuscany by the opening of the Tyrrhenian
Sea and southern Tuscany became fully connected with
the newly formed Apennine chain.

CONCLUDING REMARKS

The Pre-Messinian Late Miocene land mammals
localities of Italy document the existence of three distinct
bioprovinces, two of them characterised by faunas with
strongly endemic features, supporting paleogeographic
models where these are seen as being isolated, emerged
terrestrial areas. The two endemic areas belong to

completely different tectonic domains and have been
separated for a considerable time span, each one having
its peculiar biogeographic and tectonic history. The third
Late Miocene bioprovince, represented by sites in
Calabria and Sicily, is characterised by non-endemic
mammal faunas, counterparts of which were identified
in North Africa and Europe. This area was therefore, at
least in part, a northern extension of the Late Miocene
Mediterranean border of the North Africa shelf.

The documentation of land mammals inhabiting each
of these lands, provide constraints on delineating
paleogeography and paleogeographic changes during the
Late Miocene time interval, with a temporal and spatial
resolution not available in earlier times of the Italian
continental Neogene record.
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