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Abstract

During the Wiirmian Glacial Maximum (approx. 22+2 ka cal BP) the major marine regression resulted in
the emergence of a large part of the Adriatic Basin, forming a very large plain. Many deposits of this period
have been dated with '*C or with human industries referred to the Gravettian (backed points and Noailles
burins). Focusing on the ungulates, in the steep coastal areas of Liguria, Amalfitan coast, some localities of
Cilento, Adriatic coast, and a narrow pre-Alpine piedmont strip, ibex was the most common mammal together
with chamois, and more rarely red-deer. In Po plain and in the hilly strip of Emilia, Romagna and Marche, the
steppe bison was the most common together with elk, but red-deer, roe-deer and equids were more rare. In the
south of the Adriatic coast the ibex was the most common together with horse, and frequently aurochs and
Equus hydruntinus. Along the Tyrrhenian coast red-deer was the most common species, together with roe-

deer, boar and aurochs, while in the mountain areas ibex and chamois were the characteristic ungulates.
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Geographic situation, data and methods

During the Last Glaciation, the major episode of
climatic stress occurred during the Wiirmian Glacial
Maximum. New data from this period regarding the
sea level changes and the palaecogeography of Italy
have recently been published (Lambeck et al. 2004;
Antonioli and Vai 2004). These studies indicate that
the major marine regression resulted in the
emergence of a large part of the Adriatic Basin,
connecting the Italian peninsula with Sicily, and
Sardinia with Corsica, and gaving rise to a
continental setting of the Tuscan archipelago.

Representative mammalian faunal sites from the
Glacial Maximum are relatively numerous in Italy;

some of them have been dated by radiometric
methods which confirmed an age between 24.000
and 20.000 years B.P.. The following deposits have
been dated: Arene Candide (Cassoli and Taglia-
cozzo 1994; Bietti and Molari 1994), Arma dello
Stefanin (Leale Anfossi 1972; Maggi 1995) in west
Liguria, Grotta della Paina (Bartolomei et al. 1988;
Broglio and Improta 1995) and Covolo di Trene
(Leonardi et al. 1959; Broglio and Improta 1995) in
the Colli Berici (Vicenza), Grotta Paglicci (Sala
1983; Azzi et al. 1974, 1977) in Gargano (Foggia),
and Grotta della Cala (Sala 1983; Azzi et al. 1973)
at Marina di Camerota (Salerno).

In other deposits the age of the faunal
assemblages has been estimated from the presence
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of human industries which are referred to the
Gravettian (backed points and Noailles burins). In
addition the ages of sites have been inferred from
the rich stratigraphic sequences in which some leves
have been dated. Among these deposits the most
important are: Riparo Mochi (Imperia; Kuhn and
Stiner 1992; Alhaique 2000), Grotta del Broion
(Vicenza; Sala 1980; Zanalda 1994; Colamussi
2002), Riparo Tagliente (Verona; Capuzzi and Sala
1980), Settepolesini di Bondeno (Ferrara; Sala
2001), grotta di Golino o di Talamone (Grosseto;
Mochi 1911; Graziosi 1928), Riparo Blanc (Latina;
Taschini 1964), Grotta della Calanca (Salerno; Sala
1983). In some areas, the more recent Late Glacial
faunas suggest the occurrence of “glacial” species
even after the Glacial Maximum, e.g. faunas from
the Central Apennine (Fucino; Sala 1983), the
Amalfitana  coast (Grotta  dell’Erica  and
Mezzogiorno; Sala 1983) and Cilento (Grotta di S.
Maria di Scario; Boscato 2000).

Fig. 1. Map of Italy during the Last Glacial Maximum
(modified from Antonioli and Vai 2004).

Some of these sites contain few faunal remains,
while others were excavated and studied many years
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ago, so that the age determinations and the
interpretation of the stratigraphic sequence may be
questionable. However, the relatively abundant
documentation and knowledge of the diversity in the
faunal distribution between the Ligure-Tyrrenic and
Adriatic sides of the Italian peninsula (Sala 2002)
make it possible to propose a rather precise picture
of the mammalian association during the Wiirmian
Glacial Maximum.

In the present paper the island of Sicily is not
considered because of the limited amount of
published data. During the Wiirmian Glacial
Maximum, however, Sicily was connected to
Calabria by a land bridge; so that some species,
usually very rare in the Mediterranean area, were
able to colonized the island.

Faunal evidences

This paper focuses on the ungulates as these are
considered to be precise age indicators, whereas
carnivores receive less attention as they are
cosmopolitan or less related to climate.

In Liguria, during the Wirmian Glacial
Maximum, the ibex (Capra ibex) was the dominant
species among the large mammals; it was spread
over the steep coast which was mainly covered by a
discontinuous herbaceous vegetation with few trees
or shrubs. In the less steep and more protected parts
of the coast, characterised also by the presence of
forests, red-deer (Cervus elaphus), and more rarely
wild boar (Sus scrofa) and roe-deer (Capreolus
capreolus) were present.

The irregular and steep coastal belt of Liguria
restricted faunal exchange with southern France but
permitted the colonization by some large mammals
from the Rodano valley such as reindeer (Rangifer
tarandus) (Caverna degli Zerbi and Arma
dell’Aquila; G. Vicino, pers. comm.), and giant deer
(Megaloceros giganteus). However, these two were
not able to spread east, across the peninsula. The
presence of the mammoth (Mammuthus
primigenius) at this time (Arene Candide; Cassoli
and Tagliacozzo 1994) is debatable, as the recent
dating of the unique specimen failed because of
insufficient collagen (Stuart, pers. comm.).

The faunal population during the Wiirmian
Glacial Maximum is well documented in regions of
Veneto and Emilia, in which geographic and
climatic conditions were similar to other areas of the
Po River Basin. Two different areas were
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distinguished: a narrow pre-Alpine, peri-glacial
piedmont strip and a large plain area which
extended to large part of the Adriatic Sea, the latter
was then above sea level as far as Pescara (Abruzzo
region). The restricted piedmont Apennine strip of
hills was characterised by almost the same
conditions as the Po plain, while the area located at
a higher altitude but below the snow-line should
have been similar to the pre-Alpine piedmont strip.
In this latter area, which also included the Colli
Berici (Vicenza) and the Monti Lessini (Verona),
ibex was the most common ungulate together with
chamois (Rupicapra rupicapra), and more rarely
red-deer.

Among the large carnivores, cave bear (Ursus
spelaeus) was still present only in the Colli Berici
(Covolo di Trene) while the lion is recorded up to
the Late Glacial.

From the Middle Wiirmian the steppe bison was
still the most common animal in the plain and in the
piedmont strip of Emilia, Romagna, and Marche.
Fossil remains of bison from karst and fluvial
deposits are preserved in several museums from
Piedmont to Marche. The elk (Alces alces) was
common in the riparian plain, but red-deer, roe-deer,
and equids were more rare. Mammoth and giant
deer, which were wide spread in the Middle
Wiirmian, were no longer present here, but still
occurred in the relatively nearby Danubian valley.
Their absence is probably due to the difficulties of
the only existing pass under 500 m through central
Slovenia; as this is the only open pass to the eastern
regions of FEurope during the entire Middle
Wiirmian, and through by which some species were
able to reach the Karst of Friuli and spread over the
plains and the piedmont strip.

Among these species from north-eastern Europe,
the following are worth-mentioning: wolverine
(Gulo gulo), pika (Ochotona pusilla), northern birch
mouse (Sicista betulina), root vole (Microtus
oeconomus) and the Balkan snow vole (Dinaromys
bogdanovi). Sometimes these species have also been
found in the Po River Basin deposits. During the
Glacial Maximum the Slovenian and Dalmatian
Mountains, which were widely covered by snow,
also obstructed the crossing of the lowest mountain
passes.

In the south of the Adriatic coast, in the Apulia,
the ibex was still the most common animal together
with the horse (Equus ferus) and, more frequently,
Equus hydruntinus;, moreover, the bison was
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replaced by the aurochs which became quite
common,.

Along the Tyrrhenian coast, red-deer was the
most common species, occurring together with some
forest species such as roe-deer, boar, and aurochs,
while in the mountain areas ibex and chamois were
the most characteristic species. Ibex and chamois
continued to be the prevailing species until the end
of the Late Glacial period only in the steep coastal
areas such as the Amalfitana coast (Grotta dell’Erica
and Grotta del Mezzogiorno; Sala 1983), and in
some localities in Cilento (Grotta di S. Maria di
Scario; Boscato 2000).

In addition to the above mentioned fauna, the
rich Middle Wiirmian faunal associations which
were present along the two coastal sides of Italy
were also characterised, during different climatic
stages, by the steppe rhinoceros (Stephanorhinus
hemitoechus), wholly rhinoceros (Coelodonta
antiquitatis), mammoth, fallow-deer (Dama dama),
leopard (Panthera pardus), spotted hyena (Crocuta
crocuta), and wolverine. During the Glacial
Maximum all these assemblages were subjected to a
rapid decrease in biodiversity, which became more
marked at the end of the Late Glacial when the last
individuals disappeared and the reduced present-day
fauna was finally established.
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Riassunto

[Le faune a mammiferi e gli ambienti del Massimo
Glaciale Wiirmiano in Italia continentale (2242 ka
cal BP)]

Durante il Massimo Glaciale la regressione
marina portd all’emersione della gran parte del
Bacino Adriatico, formando un’immensa pianura
dal Piemonte all’Abruzzo. Molti depositi di questo
periodo sono stati datati direttamente  al
radiocarbonio o con le industrie umane risalenti al
Gravettiano (punte a dorso e bulini di Noailles).
Puntando [D’attenzione sugli ungulati, nelle aree
costiere scoscese della Liguria, della costa
amalfitana, di alcune localita del Cilento, lungo la
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costa adriatica e nelle fasce periglaciali prealpine, lo
stambecco era l’animale pil comune, assieme al
camoscio e piu raramente al cervo rosso. Nella
pianura padana, nella bassa fascia collinare
emiliano-romagnola e marchigiana, il bisonte delle
steppe era il piut comune mentre alce, cervo e
cavallo erano rari. Nella fascia adriatica piu a sud lo
stambecco e il cavallo dominavano su cervo, uro ed
Equus hydruntinus. Nella fascia costiera tirrenica
pianeggiante o poco scoscesa le forme forestali
quali cervo, capriolo e cinghiale erano dominanti,
mentre nelle zone montane lo erano stambecco e
€amoscio.
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