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ABSTRACT:The Pleistocene avifaunas from Europe include a few Tertiary relicts which progressively vanish during the
Lower Pleistocene and the beginning of the Middle Pleistocene. These forms are mainly Pavo and Palaeocryptonyx in
Western Europe, and Francolinus in Central Europe. During the Middle Pleistocene the characteristic association in Western
Europe is Perdix palaeoperdix - Corvus antecorax, while in Central Europe the most characteristic elements are the
Tetraoninae. In the Upper Pleistocene the cold elements become more and more abundant, in Western Europe as well as in
Central Europe, and are mainly represented by Lagopus lagopus, L. mutus, Nyctea scandiaca, and Pyrrhocorax graculus. The
avifaunas of the Mediterranean islands do not include a large number of endemic extinct forms, and among them, the most
numerous so far known belong to the Strigiformes. The study of the frequency of the different parts of the avian skeleton
recovered in the fossiliferous localities gives information about the agent responsible for the accumulation of the material.
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RESUMEN:Las avifaunas pleistocénicas europeas incluyen una pequefia serie de relictos terciarios que desaparecen
progresivamente durante el Pleistoceno inferior y principios del Pleistoceno medio. Los elementos m4s representativos de esta
fauna son Pavo y Palaeocryptonix en Europa occidental y Francolinus en Centroeuropa. Durante el Pleistoceno medio la
asociacién caracteristica en Europa occidental es la formada por Perdix palaeoperdix - Corvus antecorax mientras que en
Centrocuropa los elementos mds caracteristicos son los tetraoninos. En el Pleistoceno superior los elementos frios se van
haciendo cada vez mds abundantes en todo el subcontinente y vienen representados por especies tales como Lagopus lagopus,
L. mutus, Nyctea scandiaca y Pyrrhocorax graculus. Las avifaunas de las islas mediterrdneas no incluyen gran nimero de
formas endémicas extinguidas y, entre éstas, las mds numerosas conocidas hasta el momento son estrigiformes. Los andlisis
de frecuencias de porciones esqueléticas recuperadas en los yacimientos proporcionan informacién acerca del agente
responsable de la acumulacién del material.
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INTRODUCTION

The Pleistocene avifaunas of Europe have been extensively studied since the 1950s, mainly in
Central Europe, with the works of M. Kretzoi on the material from Betfia, in Rumania, but specially
with the works of D. Janossy, who studied, as well as the Hungarian faunas, a certain number of
faunas from Czechoslovakia, Austria, Poland, and from ex-Eastern Germany. A first
biostratigraphical scheme on the European avifaunas from the Miocene to the Pleistocene was given
by Janossy (1974a) in his work on the Middle Pleistocene avifauna of Hundsheim, in Austria. The
whole of the studies on the Pliocene and Pleistocene avifaunas from the Carpathian Basin led up to a
synthesis, published in six parts by Janossy (1976a, 1976b, 1977, 1979, 1979b, 1980). These works
have been continued in Poland by Bochenski (1989, 1991). Numerous new, extinct species or
subspecies of birds have been described in the Pliocene and in the Lower and Middle Pleistocene.

In Western Europe the studied avifaunas mainly concern the Middle and Upper Pleistocene
periods (Mourer-Chauviré, 1975a; Sanchez Marco, 1987a, 1987b). A few elements, however, are
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known from more ancient localities, from the Pliocene or the Lower Pleistocene, and a certain
amount of new material from these old periods has not yet been described due to a lack of time.

The chronological framework used in Central Europe is different from that of Western Europe
and, in the present paper, I have tried to place all the fossiliferous avian localities in the same
chronological sequence, using for the Pliocene the MN (Mammal Neogene) zones, defined by Mein
(1976, 1990), and for the Pleistocene the MNQ (Mammal Neogene-Quaternary) zones, defined by
Guérin (1982), slightly modified. The MNQ zones are also tentatively correlated with the Alpine
glacial chronology. To place the Central European localities together with the Western European
ones, I have used the works of Chaline (1986), and Chaline et al. (1985). The sequence so defined is
only a tentative outline and will probably be modified as the progress of biostratigraphical studies
continues (Table 1).

THE DISAPPEARANCE OF TROPICAL ELEMENTS AND TERTIARY RELICTS

The Tertiary avifaunas include numerous eclements which belong to families whose
present-day distribution is tropical, for example Secretary-birds, Colies, Parrots, Trogons, Turacos
and so on... Most of these tropical elements disappear at the end of the Pliocene but some of them are
still present at the beginning of the Pleistocene and progressively vanish during this period.

In Western Europe the main tropical elements of the end of the Tertiary are the Peafowls and
the Junglefowls. The extinct species Pavo bravardi, which is very close to the Recent species Pavo
spiciferus, the Green Peafowl, is present in France in the localities of Perpignan (MN 15), Ard¢ in the
Perrier Mountain (MN 16), Saint-Vallier (MN 17), and Seneze (MN 18) (Mourer-Chauviré, 1989a,
1990). The locality of Seneze is now considered Upper Pliocene (Mein, 1990) and therefore one may
consider that, in Western Europe, the Peafowls did not persist beyond the Plio/Pleistocene boundary .

The Recent genus Gallus, the Junglefowl, is represented by four species which live in India
and South East Asia (Peters, 1963). One species of Gallus is present in the Pliocene of Perpignan
(MN 15) (Depéret, 1897; Mourer-Chauviré, 1989a), and another species, Gallus beremendensis, has
been described in the Pliocene of Beremend 5 (MN 16), in Hungary (Janossy, 1976b).

Another tropical element is the extinct genus Palaeocryptonyx, described in Perpignan
(Depéret, 1897), which is also found in the Upper Pliocene of Montoussé 5 (MN 18) (Clot et al,,
1976a) and of Cova de Ca Na Reia, at Ibiza (Alcover, 1989), and in other still unpublished localities
such as Tourkobounia 1, in Greece, and Cava Sud, at Soave, in Italy. Palaeocryptonyx is a small
partridge, which could not have been very different from the Recent genus Rollulus, the Roulroul or
Crested Wood-Partridge, from South East Asia. In France this genus does not persist beyond the
Plio/Pleistocene boundary, but in Italy it may have persisted somewhat longer because, according to
Chaline (1986), the locality of Cava Sud, at Soave, is correlated with the biozone of Les Valerots
(MNQ 20) and corresponds to the end of the Menapian cold phase.

In Central Europe, the tropical elements are mainly represented by the Francolins. The Recent
genus Francolinus lives in the temperate and tropical regions, from the Middle East to the South of
China, and in the whole of Africa (Peters, 1963). During the European Pliocene and Pleistocene,
Francolins are represented by the following forms:



THE PLEISTOCENE AVIFAUNAS OF EUROPE

Western Europe Characteristic forms |Central Europe Characteristic forms
MNQ zones
26 La Colombiére * Lagopus lagopus Palank * Lagopus lagopus
"Wiirm" Gigny-sur-Suran * Lagopus mutus Pilisszanto * Lagopus mutus
Istalloskd * Lyrurus tetrix
25 Fontéchevade * Tetrao urogallus K. Lambrecht Cave |* Tetrastes bonasia
"Riss-Wiirm" * Lyrurus tetrix Varbo * Tetrao urogallus
Siittd
24 La Fage Corvus antecorax Solymar * Lagopus lagopus
"Riss" Orgnac III (d-h.sup) | P. palaeoperdix Castellum * Lagopus mutus
Atapuerca-La Galeria
23 Lunel-Viel Corvus antecorax
"Mindel-Riss" |Orgnac III (h. inf-j) | P. palaeoperdix
* Tetrao urogallus
* Lyrurus tetrix
22 St-Estéve-Janson * Nyctea scandiaca Uppony * First T. urogallus
"Mindel" * Pyrrhocorax graculus |Vértesszollos * First L. tetrix
Montoussé 3 * Tetrastes praebonasia | Tarko
* Tetrao urogallus Prezietice  Last F. capeki
* Lyrurus tetrix
21 Cromer Forest Bed Betfia 5 * Lagopus lagopus
"Gunz-Mindel" Kozi Grzbiet * Tetrao praeurogallus
* Tetrastes praebonasia
20 Soave » Palaeocryptonyx Templomhegy « Francolinus capeki
"Gunz" Bourgade * First N. scandiaca Méhész * Tetrao praeurogallus
Les Valerots * First L. lagopus Zalieski 1A
19 Mas Rambault Perdix palaeoperdix |Betfia 2 « Francolinus capeki
Corvus antecorax Osztramos 2 & 8 * Lyrurus partium
D. Altenburg 4B
MN Zones
18 Montoussé 5 = Palaeocryptonyx Osztramos 3 « Francolinus capeki
Senéze * Pavo bravardi Villany 3 & 5 » Francolinus minor
* Lyrurus cf. partium
17 Chilhac = Pavo bravardi Osztramos 7 » Francolinus capeki
Saint-Vallier Corvus antecorax » Francolinus minor
* Tetrao (L.) conjugens
16 Perrier « Pavo bravardi Rebielice Krolewskie | Francolinus capeki
Beremend S « Francolinus minor
* Lagopus atavus
* Gallus beremendensis
15 Perpignan « Pavo bravardi Weze * Tetrao (L.) conjugens
Corvus praecorax Csamnota 2 * Tetrao macropus
 Palaeocryptonyx * Lagopus sp.
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TABLE 1 -Comparison between the Western European and Central European avifaunas during the Plio-Pleistocene. MN and
MNQ zones after Mein (1990) and Guérin (1982). For Western Europe, position of the sites after Chaline et al. (1985) and
Chaline (1986) and characteristic forms after Depéret (1897), Clot et al. (1976a, 1976b), Mourer-Chauviré (1975a, 1980,
1989a, 1989, 1990), and Sinchez Marco (1987a). For Central Europe, position of the sites and characteristic forms after
Janossy (1974b, 1976a, 1976b, 1986) and Bochenski (1991). The black dots correspond to the Tertiary relicts and the asterisks
to the cold elements.
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Francolinus capeki, which goes from the Perpignan zone (MN 15) to the substage of
Tarkowhich corresponding to the Lower part of the Mindelian glacial stage (MNQ 22), with three
successive subspecies, F. capeki wenzensis, F. capeki villanyensis, and F. capeki capeki; Francolinus
minor, Pliocene age (MN 15 and 16); Francolinus subfrancolinus, Pliocene age (MN 17 and 18)
(Janossy, 1986). The genus Francolinus disappears from Europe during the Mindelian glacial stage
(MNQ 22), between the Tark6 and the Vértesszollos substages (Janossy, 1986). The westernmost
occurrence of this genus in the European Pleistocene is in the rich Hippopotamus locality of
Untermassfeld, near Meiningen, in Germany, dating from the Lowest Biharian (MNQ 19 or 20)
(Janossy, pers. comm.).

Other tropical elements that have been found in Central Europe are large storks, such as
Pelargosteon tothi, which is related to Marabou Storks from Africa. Pelargosteon tothi has been
described in the Early Middle Pleistocene of Betfia 5 (MNQ 21) in Rumania (Kretzoi, 1962). One
element, designated as cf. Pelargosteon tothi, has also been found in the locality of
Budapest-Varhegy, dating back to the Mindel (Tarké substage, MNQ 22) (Janossy, 1979b), and
another giant stork has been identified by Janossy (1965), in the locality of Voigtstedt, in Germany,
also dating from the Mindel, and is considered by Janossy as a Tertiary relict. However it is difficult
to be more precise about the affinitics of these Ciconiidae, because they are represented by very
fragmentary remains, mainly phalanges.

Tadorna tadorna, the Shelduck, can also be considered a Tertiary relict. At the present time
its distribution is typically discontinuous. In Europe it breeds on the coasts of the North Atlantic,
while in Central Asia it breeds on the shores of salt or brackish inland lakes, in the steppes, between
latitudes of about 40° and 50° North (Voous, 1960). In the past it must have been widely and
contunuously distributed. It has been found in the Upper Pliocene at Chilhac, in the centre of I'rance
(MN 17) (Boeuf & Mourer-Chauvir¢, 1992), at Villany 3, in the South of Hungary, where it is very
abundant (MN 18) (Mlikovsky, 1982), and its distribution was probably still continuous during the
Middle Pleistocene; at that time it has been found at Voigtstedt, in Germany, and at Stranska Skala,
in Czechoslovakia (MNQ 22) (Janossy, 1965, 1972).

In conclusion, some tropical elements, or Tertiary relicts, persisted in Europe as recently as
the Middle Pleistocene, in the Mindel glacial stage.

THE TYPICAL AVIFAUNAS OF THE LOWER AND MIDDLE PLEISTOCENE AND THE
APPEARANCE OF THE "COLD ELEMENTS" (ZONES MNQ 19 TO 24)

In Western Europe the typical elements of the Lower and Middle Pleistocene are Corvus
antecorax, a primitive form of Raven, and Perdix palaeoperdix, a primitive form of Grey Partridge,
which appear together in France, during the Lower Pleistocene, in the locality of Mas Rambault
(MNQ 19) and persist until the end of the Middle Pleistocene (MNQ 24) (Mourer-Chauviré, 1975a).
They are also known in Spain, in the locality of Atapuerca (Sdnchez Marco, 1987a, 1987b).

In the meantime, in Central Europe, the avifaunas are dominated by the Tetraoninae, which
appear as carly as the Lower Pliocene, Perpignan zone (MN 15), at Weze, in Poland (Janossy, 1974b;
Bochenski, 1991). All the Tetraoninae have shortened and feathered tarsi and are adapted to rather
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cold climates. Janossy (1974), and Bochenski (1991) have defined a succession of different species
of Tetraoninae, which evolved and gave rise to the Recent European forms:

In the lineage of Tetrao wurogallus, the Capercaillie, the first known ancestor is Tetrao
macropus, in the Pliocene (MN 15 and 16), then Tetrao praeurogallus from the Late Pliocene (MN
18) to the Early Middle Pleistocene (MNQ 22, Tarkd substage), and, finally, Tetrao urogallus, from
the Middle Pleistocene (MNQ 22, Vértesszollos substage) to the Present.

In the lineage of Lyrurus tetrix, the Black Grouse, the first known ancestor is Tetrao (Lyrurus)
conjugens in the Pliocene (MN 15 to 17), then Lyrurus partium from the Late Pliocene (MN 18) to
the Early Middle Pleistocene (MNQ 22, Tarko substage), and, finally, Lyrurus tetrix from the Middle
Pleistocene (MNQ 22, Vértesszol10s substage) to the Present.

In the lineage of Lagopus lagopus and L. mutus, the Willow Grouse and the Ptarmigan, the
earliest form, Lagopus sp., appears in the Lower Pliocene (MN 15), at Weze, in Poland (Janossy,
1974b; Bochenski, 1991), then Lagopus atavus is found in the Upper Pliocene (MN 16 and 17). The
extant species Lagopus lagopus first appears in France, in the locality of Les Valerots, and in Poland,
in the locality of Kozi Grzbict, at about the same time (MNQ 20-21). The formation of the Recent
species Lagopus mutus probably took place by isolation in mountainous regions during the
Mindel-Riss interglacial (MNQ 23), since both Recent species, L. lagopus and L. mutus, occurred
together, in the same localitics, since the Riss glacial stage (MNQ 24). They are found during the
Riss in the localitics of La FFage, in France (Mourer-Chauviré, 1975a), and IHunas, in Germany
(Janossy, 1976a). Tetrastes praebonasia, the ancestor of the Recent Hazel en, Tetrastes bonasia, is
known both in Central and Western Europe, in the localities of Hundsheim, Austria (Janossy, 1974a),
Tarko, Hungary (Janossy, 1976a), Kozi Grzbiet, Poland (7. cf. pracbonasia, Bochenski, 1989), and
Montoussé 3, France, in the Pyrénées mountains (Clot et al., 1976b), in the Early Middle Pleistocene
(MNQ 21 and 22). The Recent form is only known from the Riss-Wiirm interglacial (MNQ 23) in
Central Europe (Janossy, 1976a) and in France it appears only during the Holocene (FFigure 1).

The Tetraoninae are always present in the avifaunas of Central Europe during the Lower and
Middle Pleistocene, while in Western Europe they just appear bricfly from time to time, for example
Lyrurus cf. partium at Sendze, in the center of France (MN 18) (Stehlin, 1923), Lagopus lagopus at
Les Valerots, in Burgundy (MNQ 20) (Chaline et al., 1985), Tetrao urogallus, Lyrurus tetrix and
Tetrastes praebonasia, at Montoussé 3, in the Pyrénées (MNQ 22) (Clot et al., 1976b), but they do
not become settled at this time. For example, they are totally missing in the very rich and very cold
avifauna of Saint-Esteve-Janson, in the Durance Valley (MNQ 22) (Mourer-Chauviré, 1975a).

In Western Europe the Tetraoninaec became settled only in Southern I'rance at the time
corresponding to certain layers of Orgnac 3, which are attributed to the Mindel-Riss interglacial
(MNQ 23), and where they are associated to forest forms (Mourer-Chauviré, 1975a). They became
more frequent only during the Riss glacial stage (MNQ 24), and, afterwards, both species of Grouse,
Lagopus lagopus, the Willow Grouse, and Lagopus mutus, the Plarmigan, become the most common
clements of the Wiirmian avifaunas (MNQ 26) (Figure 1).

In Western Europe, one of the most frequent elements is Corvus corax, the Raven, cither
represented by its ancestral form, Corvus antecorax, or by its Recent form. Strangely enough this
lincage is very poorly represented in Central Europe. Corvus cf. corax is quoted by Janossy (1986) at
Tarks, but in his previous works, he considered the large corvid from Tarké as belonging to the
extinct species Corvus pliocaenus janossyi. The Recent form, Corvus corax, is only known in a few
Wiirmian localities (Janossy, 1979a).
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FIGURE 1 - Evolution of the different lineages of Tetraoninae in Europe after Bochenski (1991), Chaline et al. (1985), Clot
et al. (1976b), Janossy (1976a, 1986), Mourer-Chauviré (1975a), replaced in the chronological framework of the MN (Mein,
1990) and MNQ (Guérin, 1982) zones.

Among the cold elements which appear as early as the first cooling stages, is the Snowy Owl,
Nyctea scandiaca. It has been known in France since the Lower Pleistocene, at Bourgade, near the
Mediterranean shore (Gunz glacial stage, MNQ 20) (Mourer-Chauviré, 1980). Later it is very
abundant in Saint-Estéve-Janson, during the Mindel glacial stage (MNQ 22). Among the material
from Saint-Esteve-Janson, there are subadult bones, and it is therefore probable that it was nesting at
this time in the Durance valley (Mourer-Chauviré, 1975a). It is found again during cach glacial stage
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and during the Wiirm it is very abundant in South West France, for example in the locality of Le
Morin, in the Gironde department (Mourer-Chauviré, 1975a). It is also known in Spain, in Erralla
Cave (Eastham, 1985), in Gibraltar (Eastham, 1968), and it reached the extreme South of Italy, in the
locality of Romanelli, Terra d’Otranto (Cassoli et al., 1977). Curiously, it is very rare in Central and
Eastern Europe, where it only appears at the end of the Riss-Wiirm in Kalman Lambrecht Cave, in
Hungary, (Janossy, 1963) and in the beginning of the Wiirm in Binagady, Azerbaidjan
(Burchak-Abramovitch, 1975); after that it is only known in Central Europe from a few Wiirmian
localities (Janossy, 1977).

Another cold element is the Alpine Chough, Pyrrhocorax graculus, which is very abundant in
the Mediterranean cold avifaunas. At present it breeds in the mountains above altitudes of 1400 m
(Voous, 1960), but during the glacial stages it probably lived at lower altitudes, probably down to
sea-level. In Central Europe it is known as early as the Pliocene, in Csamota 2 (MN 15), and during
the Lower and Middle Pleistocene (Betfia 2: MNQ 19, Méhész: MNQ 20, Betfia 5: MNQ 21, Tarko,
Hundshcim, Stranska Skala: MNQ 22) (Pyrrhocorax aff. graculus and Pyrrhocorax graculus vetus)
(Kretzoi, 1962; Janossy, 1972, 1974a, 1979a). But in Western Europe it seems to appear only during
the Middle Pleistocene, in particular in the locality of Saint-Esteve-Janson (Mindel, MNQ 22), where
it is extremely abundant (Mourer-Chauviré, 1975a).

THE GREAT DEVELOPMENT OF THE COLD AVIFAUNAS

It is mainly during the last glacial stage, Wiirmian or Weichselian (MNQ 206), that avifaunas
which include a great majority of cold forms are to be found. The most widespread are Lagopus
lagopus, the Willow Grouse, Lagopus mutus, the Ptarmigan, Nyctea scandiaca, the Snowy Owl, and
Pyrrhocorax graculus, the Alpine Chough. During the cold stages, the other Tetraoninae such as
Tetrao urogallus, the Capercaillie, and Lyrurus tetrix, the Black Grouse, decrease, (o increase again
at the end of the Wiirm or during the Holocene.

During the Middle Wiirm, Ptarmigans prevailed in Hungary (Istallosko, Janossy, 1986), as
well as in France (Gigny-sur-Suran, layers XX to IX, Mourer-Chauviré, 1989b), then Willow Grouse
prevailed in Hungary (Pilisszanto, Janossy, 1986), as in France (Gigny-sur-Suran, layers VII to V,
Mourer-Chauviré, 1989b) or Belgium (Coléoptere cave, Mourer-Chauviré, 1983a), corresponding to
a colder climate, which was similar to the boundary between the tadga and the tundra zones. Then
Ptarmigans and Black Grouse become prevalent again, for example in Szekszard-Palank, in Hungary
(Janossy, 1986).

During this period all the northern part of Europe was covered.by a very large ice-cap. The
marine species which at present nest in this area, such as the Fulmars (Fulmarus glacialis),
Long-tailed Ducks (Clangula hyemalis), Scoters (Melanitta fusca and nigra), Eiders (Somateria
mollissima), Brent and Red-Breasted Geese (Branta bernicla and ruficollis), some shorebirds,
Phalaropes (Phalaropus), Skuas (Stercorarius), Gulls (Larus), Little Auks (Plautus alle) etc ... at that
time probably nested far southwards, along the Atlantic coasts, from the South of Great Britain to
Gibraltar and on the northern shores of the Mediterranean.
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The extinct Great Auk, Pinguinus impennis, which disappeared during the XIXth century,
nested along the Atlantic and Mediterranean coasts of the Iberian Peninsula and Italy at that timec.
During the Pleistocene it has been found at Figueira Brava, in Portugal (Mourer-Chauviré ct al.,
1991), Gibraltar (Bate, 1928; Eastham, 1968), Cueva of Nerja, in Spain (Boessneck et al., 1980;
Eastham, 1986), the Arene Candide (Cassoli, 1980), Archi (Ascenzi et al., 1971), and Romanelli
(Blanc, 1927; Cassoli et al., 1977), in Italy. It is therefore not very suprising that Paleolithic rock
paintings of the Gireat Auk have been recently found in the submarine Cosquer Cave, near Marseille
(Clottes et al., 1992). It has also been found at Porto Santo, in the Madeira Archipelago (Pieper,
1985).

In the Figueira Brava Cave, in Portugal, other species which at present nest in the tundra and
winter at sca, (such as Red-throated Diver, Gavia stellata, Common Scoter, Melanitta nigra, Velvet
Scoter, Melanitta fusca, Long-tailed Duck, Clangula hyemalis, and the Razorbill, Alca torda
(Mourer-Chauviré et al., 1991) have been also identified. The Gannet, Sula bassana, which nests
farther to the South, and an extinct species of shearwater, Puffinus holei, recently deseribed from the
Pleistocene of Canary Islands (Walker et al., 1990), were also present in Figueira Brava.

THE MEDITERRANEAN INSULAR AVIFAUNAS

The Mediterranean Islands are not located very far from the mainland and that is probably the
rcason why they do not have a great number of endemic cxtinct specics. A synthclic work on these
avifaunas, by Alcover et al.,, was published in 1992, Some cxtinct species, or subspecies, have
alrcady been described and more will be probably found in the future. The extinct forms known at
present are the following:

Procellariiformes:

Puffinus nestori, Upper Pliocene of Cova de Ca Na Reia, Ibiza (Alcover, 1989).

Anseriformes:

-9Cygmésg equitum, the Giant Maltese Swan, Upper Pleistocene of Malta (Bate, 1916; Northcote,
1988, 1992).

- Cygnus falconeri, the Dwarf Maltese "Swan-Goose", Upper Pleistocene of Malta (Lydckker, 1890;
Bate, 1916; Northcote, 1982b).

Accipitrifor mes:
- Aquila chrysaetos simurgh, a large form of Golden Eagle, Pleistocene of Crete (Weesie, 1988).
- Gyps melitensis, a large form of Vulture, Pleistocene of Malta and Crete (Lydekker, 1890; Bate,

1916; Weesie, 1988). This form, described in Malta, has also been found in the Middle and Upper
Pleistocene of the european mainland.

Gruiformes:

- Grus primigenia, a large form of crane, similar in size to the Sarus Crane, Pleistocene of Majorca
and Ibiza (Northcote et al.,, 1988; Florit et al., 1989). This form is known from a few Upper
Pleistocene localities on the continent.

- Grus melitensis, a large form of crane, Upper Pleistocene of Malta (Lydekker, 1890, 1891;

Northcote, 1982a, 1992).

Strigiformes:
- Tyto melitensis, a presumed large form of Barn Owl, Upper Pleistocene of Malta (Lydekker, 1890,
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1891; Bate, 1916). This form does not actually differ very much from the Recent Barn Owl, Tyro
alba (Mourer-Chauviré et al., 1980).
- Tyto balearica, a large form of Bam Owl, Upper Pliocenc of Majorca and Menorca

(Mourer-Chauviré et al., 1980). This form, however, was not endemic to the Balearics, since a bird of
comparable size was living on the mainland during the same period (Mourer-Chauviré et al., 1988).

- Bubo insularis, a dwarf form of Eagle Owl, Pleistocene of Sardinia and Corsica (Mourer-Chauviré
et al., 1986).

- Athene cretensis, a large form of the Little Owl, Pleistocene of Crete and Armathia (Weesie, 1982;
Alcover et al., 1992).

Among the Passeriformes a new subspecies of Corvus antecorax occurred in Ibiza as late as
the Holocene; a new species of Fringillidac appears in Majorca, and possibly a new subspecies of
Garrulus glandarius, the Jay, in Crete. All these forms are still undescribed (Weesie, 1988; Alcover
etal., 1992).

Among the forms which no longer, or very rarely, occur on these islands, Otis tarda, the Great
Bustard, has been found in Malta (Bate, 1916), Ibiza (Florit et al., 1989), and was extremely
abundant in the Upper Pleistocene of Cyprus (Simmons, 1991; Mourer-Chauviré, in preparation).

With the exception of the quail, Coturnix coturnix, which is the only migratory phasianid, and
of Palaeocryptonyx sp. in the Upper Pliocene of Ibiza, the insular avifaunas of the Mediterrancan are
characterized by the lack of Phasianidae. This absence stands in sharp contrast with the mainland
avifaunas, where the Phasianidae are often the most abundant clements.

THE RELATIVE ABUNDANCE OF SKELETAL ELEMENTS

During the course of my research on Pleistocene birds from both archacological and
non-archacological sites, I realized that the distribution of the main long bones was not always
related only to their robustness. In the case of medium-sized birds, such as Willow Grouse,
Ptarmigans, Partridges, hunted by large nocturnal birds of prey such as Eagle Owls or Snowy Owls,
there is an over-representation of the tarsometatarsi and, to a lesser extent, of the carpometacarpi.
This had already been reported by Dupont (1872), Boessneck et al. (1973), then by myself (1975a,
1975b, 1983b), Vilette (1983), and recently again by Baales (1992).

In the case of cave sites, it is necessary to distinguish between those birds which were living
in siw, in the rocky cliffs surrounding the caves, such as Columba livia, the Rock Dove, or
Pyrrhocorax graculus, the Alpine Chough, and species which had been brought to the site by
predators. In the first instance, the different skeletal elements have an almost homogeneous
representation. It is only in those birds which did not live in the cliffs and were not hunted by Man,
that an over-representation of tarsometatarsi and, secondarily, of carpometacarpi is to be found. This
has been recorded in the medium-sized Galliformes, which are often the most abundant items, but
also in Anseriformes, Accipitriformes, Charadriiformes, and the Strigiformes, as in the localities of
Orgnac 3 (Mourer-Chauviré, 1975a), or La Fage (Mourer-Chauviré, 1975b). It is also necessary to
group birds according to size. This over-representation is observed only in medium-sized birds.

When birds were hunted and brought into the cave by Man, there is ussually, an
over-representation of humeri and femora in the medium-sized Galliformes, whereas the
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tarsometatarsi are often the least abundant bones. The bones can also present cut or burn marks. In
the case of large-sized birds, such as the Great Bustards from Cyprus, there is a strong
over-representation of the scapular part of the coracoid, which is also the most robust part of the
skeleton, and in this site many of the bones are burnt.

CONCLUSIONS

Although there are differences in the faunal composition between the Western European and
the Central European avifaunas, extinct forms which are common for these two areas have also been
found, and thus make it possible to bring to the fore evolutionary phenomena which occurred at the
scale of the whole european subcontinent. These common extinct species or subspecies are:

Strix intermedia Janossy, a form that is intermediate between the Recent Strix aluco and Strix
uralensis. It has been found in four localities in Hungary, Czechoslovakia, Austria, and in France at
Saint-Esteve-Janson; for all these localities, age MNQ 22 (Janossy, 1974a, 1977; Mourer-Chauviré,
1975a).

Tetrastes praebonasia Janossy, an ancestor of the Recent Tetrastes bonasia (already indicated
in paragraph III). It has been found in three localities in Hungary, Poland, Austria and in France at
Montoussé 3, in the Pyrénées; age MNQ 21 - MNQ 22 (Janossy, 1974a, 1976a; Clot et al., 1976b;
Bochenski, 1989).

Falco antiquus Mourer-Chauviré, a form that is intermediate between the Recent Falco
rusticolus and Falco cherrug. It has been found in France, at La Fage (Mourer-Chauviré, 1975a) and
in Hungary, at Horvolgy (Falco aff. antiquus, Janossy, 1977, 1980); age MNQ 24.

Falco tinnunculus atavus Janossy, a subspecies slightly larger than the Recent Falco
tinnunculus. It has been found in five localities in Austria, Czechoslovakia, Rumania, Hungary
(Janossy, 1977, 1981), age MNQ 19 to MNQ 22, and in six localities in France (Mourer-Chauviré,
1975a; Chaline et al., 1985), age MNQ 20 to MNQ 24.

Corvus pliocaenus (Portis) and Corvus pliocaenus janossyi Mourer-Chauviré, found in
Rumania and Hungary (Janossy, 1979a, 1980; Jurcsak et al., 1988), age MNQ 21 and MNQ 22. It
was much more frequent in Western Europe being known in Italy (Regalia, 1902), in Spain, in
Majorca (Mourer-Chauviré et al., 1977), in France from seven localities (Mourer-Chauviré, 1975a,
1981, Philippe et al., 1980), and in Greece (unpublished data), age MNQ 18 to MNQ 24.

Pica pica major Janossy, a subspecies slightly larger than the Recent Pica pica. It has been
found in six localities in Hungary, Austria, Czechoslovakia (P. pica major and P. aff. pica major,
Janossy, 1972, 1974a, 1979a), age MN 15 to MNQ 22, and in France in two localities
(Mourer-Chauviré, 1975a), age MNQ 22 and MNQ 23.

Pyrrhocorax graculus vetus Kretzoi, a subspecies slightly smaller than the Recent
Pyrrhocorax graculus. Described by Kretzoi (1962) in Betfia 5, Rumania (MNQ 21), it has been
found in France in nine localities (Mourer-Chauviré, 1975a; Clot et al., 1976b), age MNQ 22 to
MNQ 24.

Statistical comparisons of the dimensions of the main long bones between fossil and Recent
populations, however, show that the variations are not always related to evolutionary phenomena
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occurring in a continuous way in the same direction, but can be punctual responses of certain
populations to particular ecological conditions, restricted in space and time.

It will be necessary to continue these studies to obtain a more precise knowledge of the
evolution of these Plio-Pleistocene European avifaunas.
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