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Between a quarter and half of the global range of the 
Eurasian Griffon (Gyps fulvus) population occurs within 
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Europe (Arroyo 1994). The species is distributed mainly 
in countries bordering the Mediterranean basin and 
feeds primarily on livestock carrion (Cramp and Sim- 
mons 1980, Don•tzar 1993). In Crete, the griffon's feed- 
ing ecology may be more closely related to pastoralism 
than anywhere else in Europe. Paleontological findings 
indicate that all autochthonous-mammal species (apart 
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from some rodents) disappeared from the island by the 
end of the Pleistocene (Sondaar et al. 1996, Willemsen 

1996), while the presence of griffons dates back to the 
upper Pleistocene and Holocene (Rich 1983). Moreover, 
the introduction of sheep and goats by farmers occurred 
7000 years ago (Cavalli-Sforza 1996, Jarman 1996). 

Since the last century the main potential food sources 
for this species on Crete consisted of domestic livestock 
and one wild species (i.e., the Cretan wild goat [Capra 
aegagn•s cretica]). Given that (1) studies of the Eurasian 
Griffon's diet are completely lacking in Greece, (2) that 
the most important griffon population in the country is 
found on Crete (Handrinos 1985, Handrinos and Akri- 
otis 1997), and (3) that the number of species that are 
available as carrion on the island is low, this study on the 
gnffons' diet should lead to more effective management 
of the species. Pellet analysis is the most common tech- 
nique for the study of the diet of carrion-eating species 
(Hiraldo 1976, Coleman and Fraser 1987, Ceballos and 
Donfizar 1990, Thibault et al. 1993, Larraz, 1999). How- 
ever, an analytical problem arises due to the low occur- 
rence or even absence of bones and a high concentration 
of hair or feathers in pellets (Houston 1976). The latter 
provide information concerning the qualitative compo- 
sition of the diet, but they do not reveal the number of 
animals on which the bird has fed upon. Thus, no quan- 
utative data or biomass quantity can be estimated from 
such pellets (Marti 1987). Here, I report qualitative data 
on the diet of the Eurasian Griffin on the island of Crete, 

based on the analysis of regurgitated pellets. 

METHODS 

Fieldwork was undertaken in 11 griffon colonies at the 
end of the 2000 and 2001 breeding seasons. This period 
was considered to be most suitable, because it offers the 
opportunity to collect pellets while causing minimum dis- 
turbance to the birds. As nests are progressively destroyed 
by the chicks, a relatively large sample of pellets may be 
found among the nest material at the bottom of the 
breeding cliffs. Unfortunately, collection of pellets below 
roost sites that would account for the diet of the species 
throughout the year was not feasible. The bases of most 
cliffs where roosting sites were located were searched in- 
tensively but did not provide any pellet material. 

Pellets were found below 14 nests in four colonies (two 
in western and two in eastern Crete, which hosted 90 and 

79 individuals in 2000 and 2001, respectively). They were 
sun-dried in order to remove water (Coleman and Fraser 
1987), their mass measured and separated from bones 
and feathers. They were dissected into small pieces for 
subsequent identification. The hair was identified 
through a photonic stereoscope Leica MZ8 (Leica Micro- 
systems Ltd., Heerbrugg, Switzerland), with the aid of an 
identification-key (Papageorgiou and Sfougaris 1989) 
and by comparison to reference samples from specimens 
of local mammal species, which constitute potential prey 
for griffons (i.e., domestic sheep [Ovis aries] and domes- 
tic goat [Capra hircus], beech marten [Martesfoina], bad- 
ger [Meles me/es], brown hare [Lepus europaeus], and the 
Cretan wild goat). 

Table 1. Items found in Eurasian Griffon pellets in 
Crete (Greece, 2000-01). 

ITEM N (PERCENT) 

Domestic sheep hair (Ovis aries) 127 (89.4) 
Domestic goat hair (Capra hircus) 22 (15.5) 
Rabbit hair (Oryct0lagus cuniculus) 4 (2.8) 
Beech marten hair (Martesfoina) 2 (1.4) 
Bones (Caprines) 9 (6.3) 
Gramineae spp. 61 (42.9) 
Holm-oak leaves Quercus coccifera 24 (16.9) 
Dirt 14 (9.86) 
Coleoptera (Family Dermestidae) 8 (5.6) 
Olive core 1 (0.7) 

Eurasian Griffons are exclusively carrion eaters, feed- 
ing mainly on soft tissues, thus only the frequency of the 
presence of prey items was estimated (namely the num- 
ber of pellets containing each prey species X 100/total 
number of pellets; Ceballos and Donfizar 1990). The null 
hypothesis that sheep and goat remains were found in 
the pellets in exact ratio to their proportion in livestock 
numbers was tested by a chi-square test with a Yates' cor- 
rection (Zar 1996). When the remains of one or more 
animals were found in the same pellet it was assumed 
that they provided information on the frequency that 
griffons fed on them (Hiraldo 1976). 

RESULTS 

My field assistant and I collected 811 different items 
among nest ruins. However, only 142 items were consid- 
ered as regurgitated material and only 93 (65.5%) had the 
typical oval shape of the pellets produced by raptors (Fitz- 
her et al. 1977). The rest of the items were tufts of sheep 
and goat hair, which probably originated from dissolved 
pellets, and were not included in this analysis. Pellet size 
was rather small, with a mean diameter of 19.3 mm (SD 
= 8 mm, range = 5-50 mm), mean length of 57.7 mm 
(SD = 24.5 mm, range = 18-138 mm), and mean width 
of 33.5 mm (SD = 14.6 mm, range = 10-105 mm). Their 
mass ranged from 0.6--15.3 g (i = 4.05 + 2.86 g) and 
contained 10 different constituents (Table 1). 

The dominant species in the griffons' diet was domes- 
tic sheep, which was present in almost 90% of the pellets. 
Domestic goat was the second most important prey item 
(Table 1). Sheep were represented in the pellets more 
than goats (X 2 = 16.5, P < 0.001). The rabbit (Oryctolagus 
cuniculus) and the beech marten were the only additional 
species detected in the analysis, but in a substantially 
smaller number of pellets. Pieces of long bones or whole 
vertebra were found in 6.3% (N = 9) of the pellets, all 
originating from adult caprines. 

Plant material occurred in 42.9% (N = 61) of the pel- 
lets and was mainly grass (i.e., Gramineae), while holm 
oak leaves (Quercus cocdfera) were found in 16.9% (N = 
24) of them. Fourteen pellets (9.86%) consisted exclu- 
sively of dirt with a few stones, one contained an olive 
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core (0.7%) and eight (5.6%) contained cocoons of co- 
leoptera of the family Dermestidae. 

DISCUSSION 

In Europe, the griffon usually feeds on cattle (Bos tau- 
rus), equines (Equus caballus, Equus asinus), caprines 
( Ovis aries, Capra hircus, Rupicapra rupicapra), red deer 
( Cervus elaphus), pigs ( Sus scrofa var. domesticus), canids 
(Canis familiaris, Vulpes vulpes), lagomorphs ( Lepus capen- 
s•s, Oryctolagus cuniculus), birds and insects (FernSndez 
1975, Beven 1979, Cramp and Simmons 1980, Gonzfilez 
et al. 1984), but it prefers large ungulates when these are 
available (DonJzar 1993). Fernfindez (1975) reports that 
the species' diet in southern Spain consists mainly of do- 
mestic animals such as goats (34.9%), sheep (20.9%), 
donkeys (11.6%), and cows (7%); while in northern 
Spain, sheep were found in more than 75% of pellets 
analyzed (Marco and Garcia 1981). The results of the 
present study do not differ from relevant ones in other 
Mediterranean regions in the sense that griffons feed op- 
portunistically on the carrion of the most common spe- 
cies in their foraging range. 

The findings of my pellet analysis probably reflect the 
availability of the different prey species and the way that 
grlffons feed on different types of carrion. Medium sized 
domestic animals, such as sheep and goats, constitute the 
majority of livestock (i.e., 95.3%; National Statistical Ser- 
vice of Greece 1991) and the totality of the free grazing 
livestock of Crete. They are present in the uplands from 
late April until late October, and suffer greater losses 
than those that are homebred due to accidents, malnu- 

trition, and sickness. Moreover, they are well represented 
in the pellets because griffons start feeding on their car- 
casses from any part of the body, thus consuming lots of 
hair (pers. obs.). By contrast, large ungulates were com- 
pletely absent from the pellets. In Crete the number of 
such animals has decreased by 86% (National Statistical 
Service of Greece, pers. comm.) in recent decades (i.e., 
since 1961) and their corpses are buried currently. Typ- 
ically during the 1960s and early 1970s old equines were 
left to die in remote upland areas or their carcasses were 
thrown in a few waste dumps near the villages (primarily 
in gorges). However, griffons are incapable of tearing the 
skin of these animals. Instead, griffons access nutrition 
from carcasses mainly from the natural orifices (e.g., 
mouth), which produces minimal intake of hair in their 
food (Houston 1976). 

I attributed the high frequency of sheep hair in the pel- 
lets to the spatial distribution of domestic animals up to 
the time that pellet collection took place. Pellets were col- 
lected from nest material and account for the period that 
nests were occupied by incubating individuals or by parent 
birds attending their young, specifically from early January 
to late May/early June. The majority of livestock in the 
vicinity of the colonies during this period was sheep. Small 
waste dumps that operate illegally near these stockyards 
also provided dead biomass to the griffons. 

The rabbit remains recorded were suspected to have 
been taken from a Bearded Vulture (Gypaetus barbatus) 
nest. A breeding pair had been supplied with dead rabbits 
during the chick-rearing period (Xirouchakis et al. 2003) 
3 km from the colony where the pellets containing rabbit 
hair were collected. After the Bearded Vultures' breeding 
attempt, griffons were observed to visit the nest several 
times and consume bones and prey remains. In other cas- 
es, griffons were observed to take bone fragments from 
the base of a cliff 4 m below another nest while a Bearded 

Vulture was incubating. This habit has also been reported 
in Spain, where griffons occasionally explore the ossuaries 
of Bearded Vultures, where the latter drop the bones to 
break them (Bertran and Margalida 1997). Based on the 
present results, bone consumption seemed frequent in 
Crete, suggesting that griffons do not suffer from calcium 
deficiency as some African vultures do in areas where large 
carnivores are extinct. This substance is not available in 

large herbivores' carrion if no broken bones are found 
resulting from the action of large mammalian predators 
(Houston 1978, Richardson et al. 1986). In contrast, grlf- 
fons in Crete have been seen to break the bones of small 

ungulates easily, and thus are not dependent on mam- 
malian carnivores or other vulture species with powerful 
beaks, which are absent from the island (e.g., Cinereous 
Vulture [ Aegypius monachus] ). 

Vegetation in the griffon's diet was probably consumed 
accidentally as well as the dirt, or was contained in the 
ungulates' digestive tract. However, griffons have been 
observed to eat green plants after feeding bouts, a pro- 
cess that probably facilitates pellet formation (Hiraldo 
1976). Finally, the coleoptera prey that was recorded was 
likely consumed incidentally along with hair as dormes- 
tids (Dermestidae) feed on the wool of dead animals. 

Overall, irrespective of the source of food used by grif- 
fons (i.e., carrion from waste dumps or from transhu- 
mance herds), pellet analysis showed that their diet was 
dominated by small domestic ungulates. Considering the 
low use of poisoned baits for vermin (due to the absence 
of large predators) and the dramatic increase in livestock 
numbers (•70%; National Statistical Service of Greece 
1991) promoted by subsidy policies when Greece joined 
the European Union in 1981, the future of the species 
seems rather favorable. However, increased food abun- 

dance does not necessarily imply higher food availability. 
The latter is also determined by other factors such as 
stock-rearing methods, sanitary conditions, closing down 
of rubbish dumps, or outdoor abattoirs. In the mean- 
time, the strong dependence of griffons on pastoralism 
means that socio-economic factors may place them at risk 
of a human-induced food shortage. 

LA DIETA DE GYPS FULVUS EN CRETA 

RESUMEN.--Recolectamos egagrtpilas de 14 nidos de 
Gyps fulvus en Creta al final de las estaciones reproduc- 
tivas de 2000 y 2001. E1 anfilisis mostr6 que G. fulvus se 
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ahmenta casi exclusivamente de carrofia proveniente de 
ovejas y cabras domCsticas. Los equinos y bovinos estuvi- 
eron ausentes de las egagrCpilas, probablemente debido 
al modo en que los buitres consumen los cadgveres y a 
la escasez de estos animales como carrofia. La deficiencia 

de calcio en los volantones no fue considerada como un 

problema porque se encontraron huesos de pequefios 
ungulados en el 6.3% de las egagrCpilas. Se considera 
que el incremento en la abundancia de ganado de las 
filtimas dos dCcadas ha sido beneficioso para la especie; 
sin embargo, los mCtodos de cria del ganado tambiCn 
pueden afectar su estado de conservaciCn al largo plazo. 

[TraducciCn del equipo editorial] 
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