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ABSTRACT.--Six Egyptian Vulture (Neophron percnopterus) communal roosts were discovered in northern 
Spain between 1986-1988. The maximum number of Egyptian Vultures observed varied between 8 and 
138 (• = 55). Vultures generally selected large, dead trees for roosting, and foraged primarily on domestic 
mammals and birds, wild lagomorphs and garbage. In 1988 the largest roost was formed in late February 
and dissolved in early September. Number of vultures peaked in late July; 72.6% of the vultures observed 
were adults, 26.6% immatures and 0.8% juveniles. Immatures frequented roosts between May and 
September. Juveniles were observed in August and September. 

Caracteristicas de los arboles dormideros, habitos de alimentaci6n y abundancia estacional de dormideros 
de buitres egipcios en el norte de Espafia 

EXTRAGTO.--Seis dormideros comunales de buitres egipcios (Nephron percnopterus) han sido descubiertos 
en el norte de Espafia, entre 1986-1988. E1 maximo nfimero de buitres egipcios observados variaba entre 
8 y 138 (• = 55). Los buitres generalmente seleccionaban grandes airboles muertos para dormideros, y 
se alimentaban principalmente de mamlferos y aves dom•sticos, liebres y basura. En 1988, el dormidero 
mas grande ha sido formado a fines de febrero, y desocupado a principios de setiembre. E1 nfimero de 
buitres ha alcanzado su maximo a fines de julio. 72.6% de los buitres observados han sido adultos, 26.6% 
han sido aun inmaduros, y 0.8% en estado juvenal. Los buitres inmaduros frecuentaban dormideros entre 
mayo y septiembre. Los buitres en estado juvenil han sido observados en agosto y septiembre. 

[Traducci0n de Eudoxio Paredes-Ruiz] 

Egyptian Vultures (Neophron percnopterus), like 
some other Old and New World vultures, congregate 
in communal roosts. Roosts have been reported 
throughout the entire range of the species (Brown 
and Amadon 1968, Cramp and Simmons 1980) 
though rarely occurring in the Western Palearctic. 
Cramp and Simmons (1980) pointed out roosts dur- 
ing the 1800s in Istanbul and early 1900s in the 
south of Spain and the Macaronesian Islands. More 
recently, after decline of the species in Europe, the 
only reported roosts are located on the Mediterra- 
nean island of Menorca (Congost and Muntaner 
1974), where up to 47 Egyptian Vultures have been 
counted roosting on cliffs and in pine trees. However, 
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recent reports provide only anecdotal information, 
and detailed monitoring of Egyptian Vulture roost- 
ing behavior is lacking. Here we describe tree char- 
acteristics, food habits, and dynamics (seasonal 
changes in abundance) of spring-summer Egyptian 
Vulture communal roosts in northern Spain. 
STUDY AREA AND METHODS 

The study was carried out from 1986-1988 in a 13 000 
km 2 area covering the left bank of the upper valley of the 
Ebro River (northern Spain), including parts of the prov- 
inces of Navarra, Huesca and Zaragoza. Climate is influ- 
enced by the Pyrenees Mountain range which receives 
rain from the northwest. Unequal rainfall occurs in the 
Pyrenees (>2000 mm/yr) and in the Ebro valley (<400 
mm/yr). Vegetation in the Pyrenees is predominantly for- 
est [Scots pine (Pinus sylvestrys), beech (Fagus sylvayica) 
and oak (Quercus spp.)] while in the Ebro valley herba- 
ceous pseudosteppe vegetation and cereal cultures predom- 
inate. 
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Table 1. Gharacteristics of Egyptian Vulture roosts. The number of checks and the information (number of Egyptian 
Vultures, date, % immatures) obtained from the checks when a large number of birds was seen is detailed. 
For other species seen regularly the maximum number observed is detailed. 

ROOST 

1 2 3 4 5 6 

Substrate Pines a Pines b Pines c 

Number of checks 42 10 8 

Max. no. Egypt. Vult. 138 43 52 
Date 29 July 1988 29 July 1988 15 July 1987 
% immatures 27.5 18.6 19.6 

Other species 
Griffon Vulture 210 -- -- 

Black Kite 70 -- -- 

Red Kite 25 8 3 

Raven 100 -- 60 

White poplar Cliff Pines a 
2 14 4 

72 14 8 

6 July 1988 7 July 1987 7 July 1987 
28.3 5.1 25.0 
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a Pinus halepensis, b = p. sylvestris, c = p. nigra. 

Roost tree characteristics were studied in 4 large roosts 
using comparisons with control trees. Roost trees were 
considered to be those under which Egyptian Vulture 
droppings, feathers and pellets could be found simulta- 
neously. Control trees were chosen by random selection 
in the roost area. All trees with a diameter at breast height 
(DBH) >15 cm were included in the analysis. The fol- 
lowing 5 variables were evaluated for each roost and con- 
trol tree: 

1) Maximum DBH (cm); 
2) Height (m) measured with optical instruments; 
3) Number of trees (>15 cm DBH) in a 10 m radius; 

4) Foliage cover (classified on a scale of I to 5; a value of 
I represented a tree with green leaves on every branch 
and a value of 5 represented a defoliated (dead) tree), 

5) Percentage of open space around the maximum di- 
ameter of the crown of the tree. Glosed space is taken 
to be when the crowns of neighboring trees were closer 
than 2 m to that of the tree measured. 

Values for roost and control trees were compared by Mann- 
Whitney U-tests (Siegel 1956). 

Food habits were studied in the 4 largest roosts by 
analyzing pellets collected from beneath the roost trees 
during September 1988. Bones, hair and feathers obtained 

Table 2. Gomparison between the characteristics of roost (r) and control (c) trees in each of 4 main roosts. In roost 
1, the 3 nuclei (A, B, and G) have been considered separately. Mean, standard deviation (parentheses) and 
significance of the differences for each variable are shown (Mann-Whitney U-tests). 

ROOSTS 

1A lB 1C 2 3 4 

R C R C R C R C R C R C 

N=5 N=5 N=6 N=6 N=5 N=5 N=9 N=12 N=6 N=8 N=13 N=7 

1) Diameter (cm) 43.2 40.0 
(12.2) (9.0) 

2) Height (m) 6.5 8.3 
(2.2) (1.9) 

3) Number of 0.6 1.6 a 
trees (0.6) (1.8) 

4) Foliage (1-5) 5.0 1.8 b 
(0.0) (0.8) 

5) Open space (%) 94.0 77.0 
(13.4) (22.8) 

34.3 26.2 a 36.0 41.6 23.1 22.2 40.2 31.0 b 45.6 29.0 b 

(5.7) (3.3) (9.1) (12.1) (2.5) (2.5) (6.3) (5.7) (12.1) (9.6) 
10.1 9.0 6.4 5.4 14.9 15.0 15.3 11.9 a 10.0 6.7 

(1.4) (1.3) (1.1) (1.3) (0.3) (0.0) (1.8) (2.6) (2.4) (1.1) 
3.2 6.3 b 1.0 3.8 a 11.3 15.6 b 5.0 4.5 1.6 1.1 

(1.5) (2.2) (0.7) (2.3) (2.2) (2.6) (2.4) (3.3) (1.0) (0.9) 
2.7 2.7 4.8 1.4 b 2.1 2.0 2.7 1.8 2.6 2.6 

(0.8) (0.8) (0.5) (0.6) (0.3) (0.0) (0.8) (0.5) (1.0) (1.3) 
53.3 45.8 96.0 62.0 a 60.6 22.9 c 72.5 71.9 73.9 87.0 

(12.1) (31.7) (8.9) (29.7) (12.1) (18.6) (14.8) (23.0) (21.4) (15.0) 

a p < 0.05; b p < 0.01; c p < 0.001. 
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from pellets were classified by comparison with collections 
and occasionally by consulting identification keys (Faliu 
et al. 1980, Pinto 1980). Most of the Egyptian Vulture's 
food comes from carrion which is difficult to quantify. For 
this reason, we decided to estimate only frequencies of 
appearance/pellet (number of occurrences x 100/total 
number of pellets) and not to calculate numeric and bio- 
mass frequencies. 

Seasonal changes in number of roosting Egyptian Vul- 
tures were studied in the roost where the largest number 
of birds were present. We conducted counts weekly from 
the end of February to the end of September 1988. Counts 
were made at the end of the day by 2-3 observers working 
in such a way that the whole roost could be covered si- 
multaneously. In other species of roosting vultures (Ca- 
thartidae), counts are done on birds departing from the 
roost in the early morning due to difficulty in conducting 
observations in trees with dense foliage (Sweeney and Fra- 
ser 1986). Egyptian Vultures, however, roost in trees with 
little foliage or, as often happens, in dead trees. Thus, 
determining numbers in the evening before darkness was 
relatively easy. Three age classes (juvenile, immature and 
adult) were distinguished by differences in plumage col- 
oration (see Porter et al. 1974, Cramp and Simmons 1980). 
Telescopes (20-90 x) were used in all observations at dis- 
tances ranging between 200 and 500 m. 

RESULTS 

Description of Roosts and Tree Characteris- 
tics. Six Egyptian Vulture communal roosts were 
located. General roost characteristics are described 

;n Table 1. Four roosts were in pine trees, 1 in 
European white poplar (Populus alba), and 1 on a 
clay cliff. The maximum number of Egyptian Vul- 
tures observed in each roost was highly variable 
(max = 138; min = 8). Percentage of birds in im- 
mature plumage was relatively similar between roosts 
(19.6-28.3%). Griffon Vultures (Gypsfulvus), Red 
Kites (Milvus rnilvus), Black Kites (M. migrans) and 
Common Ravens (Corvus corax) were observed 
roosting regularly with Egyptian Vultures. Occa- 
sionally, individual birds of other species were also 
seen roosting [i.e., Booted Eagle (Hieraab'tus pen- 
natus), Honey Buzzard (Pernis apivorus), Peregrine 
Falcon (Falco peregrinus) and Jackdaw (Corvus mo- 
nedula)]. In all roosts Egyptian Vultures perched 
together except in the case of roost 1 which was 
composed of 3 separate nuclei at an average distance 
of 1210 m. Egyptian Vultures roosted indiscrimi- 
nately in the 3 nuclei. Changes seemed to depend 
on weather and human disturbance (DonSzar and 
Ceballos 1987). 

Differences observed among roosts with respect to 
tree-selection (Table 2) might simply be a result of 
different characteristics in a given woodlot. In roosts 

Table 3. Results of pellet analysis of roosting Egyptian 
Vultures (values represent frequency of ap- 
pearance per pellet). 

Roost 

1 2 3 4 

Mammals 

Oryctolagus 
cuniculus (wild) 42.4 16.7 4.1 19.1 

Unidentified rodent -- 1.5 4.1 3.2 

Eelis catus -- 1.5 6.1 -- 

Canis familiaris 1.7 -- 4.1 6.4 
Meles meles -- 1.5 -- -- 

Vulpes vulpes 1.7 -- -- -- 
Equus caballus -- -- 2.0 -- 
Sus scrofa (domestic) 33.9 47.0 8.2 20.6 
Sus scrofa (wild) -- 3.0 4.1 -- 
Bos taurus 1.7 7.6 14.3 4.8 

Ovisaries 20.3 50.0 73.5 22.2 

Capra hircus -- 1.5 -- -- 
Unidentified mammal 8.5 1.5 2.0 1.6 

Birds 

Gallusga llus 54.2 25.8 10.2 95.2 
Corvus rnonedula -- -- 2.0 -- 

Unidentified Corvidae 1.7 4.6 -- 1.6 

Unidentified birds 3.4 3.0 -- 6.4 

Reptiles 
Lacerta lepida 1.7 -- -- -- 

Fishes 

Unidentified fishes -- -- -- 1.6 

Invertebrates 

Coleoptera 22.0 6.1 8.2 14.3 

Garbage (synthetic 
materials) 3.4 9.1 51.0 1.6 

Plant matter 47.5 48.5 24.5 27.0 

Number of pellets 59 66 49 63 

lB, 2, 3 and 4, homogeneity of the trees was no- 
ticeable, and differences between roost and control 
trees were necessarily small. In these roosts, birds 
chose trees for roosting with a large basal diameter. 
Roost 2 consisted of planted pine, and vultures roost- 
ed in trees along the border of the forest. Vultures 
strongly preferred isolated dead trees wherever 
available (roosts 1A and 1C). 

Food Habits. Food of roosting Egyptian Vultures 
was extremely varied (Table 3). A few species were 
represented in most of the pellets: European Rabbit 
(Oryctolagus cuniculus), pig (Sus scrofa domestica), 



22 OLGA CEBALLOS AND Jose A. DON,•.ZAR VOL. 24, NOS. 1-2 

. 

ß Total 

140- ß Immatures 

ß ß Juvemles 

120:: 
, 

, 

F. MARCH APRIL MAY JUNE JULY •UG. 5EP. 

Figure 1. Number of Egyptian Vultures observed in roost 
1 during 1988. 

sheep (Ovis aries) and Domestic Fowl (Gallusgallus). 
Dominant prey remains in pellets varied from one 
roost to another and seemed a simple consequence 
of availability of food. Thus, in roosts 1 and 4, food 
was based on fowl raised on nearby farms. In roost 
1, wild rabbits, which were abundant in the area, 
also entered in the diet. In roost 2 a pig slaughter 
house provided most of the food, and in roost 3, 
vultures foraged in a garbage dump containing re- 
mains of slaughtered sheep. A high frequency of 
plant matter in pellets cannot be accidental, given 
that plant material dominated in most pellets in which 
•t appeared. Generally, plant remains consisted of 
stems and seeds of wild and cultivated grains as well 
as fruit seeds (cherry, melon and watermelon). The 
largest quantities of plant material appeared to be 
associated with hair and wool, suggesting that vul- 
tures ingest plant matter to aid in pellet formation. 

Roost Seasonal Dynamics. Results of weekly 
counts in roost 1 are summarized in Figure 1. Vul- 
tures first arrived the last week of February. Num- 
bers increased progressively, reaching a maximum 
in July-August, after which numbers dropped until 
the end of September when the last birds left. Al- 
though overall tendencies were constant, there were 
strong weekly fluctuations. A total of 1757 vultures 
were observed during 1988; 1275 (72.6%) adults, 
468 (26.6%) immatures and 14 (0.8%)juveniles. 
Throughout the study period there were adult Egyp- 
tian Vultures in the roost. Birds in immature plum- 

t ß Adults 
ß Immatures 

ß 

-20 

MONTHS 

Figure 2. Monthly changes (number of vultures) in roost 
1 during 1988ß Changes are differences be- 
tween monthly mean numbers of birds. 

age, however, were not recruited until April-May. 
Between May and September immatures constituted 
a large part of the total number of birds (monthly 
average = 38.4%). Immigration rate of adults and 
immature birds differed noticeably throughout the 
study period (Fig. 2). Adults increase sharply from 
March-April and June-July, while immatures in- 
creased most sharply in the first 2 months of their 
appearance in the roost (May-June). Consequently, 
the ratio of adults to immatures varied substantially 
during the year (Fig. 3). With the arrival of the first 
immatures, the number of adults per immature 
dropped noticeably, gradually recovering later with 
the arrival of new adults. Juvenile Egyptian Vul- 
tures (hatched in 1988) frequented the roost in the 
last weeks of August and the first weeks of September 
(Fig. 1). Juveniles and immatures left the roost 2 
wk before adults. 

DISCUSSION 

Roost and Tree Characteristics. As in other parts 
of the Palearctic (see Cramp and Simmons 1980) 
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Ratio of adults/immatures in roost 1 during 
1988. 
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the Egyptian Vulture preferentially chose trees for 
roosting in our study area. The choice of pines for 
roosting may only be a consequence of abundance 
•n the study area and of the fact that pines in Spain 
reach taller heights than broad-leafed trees. Asso- 
ciated avian species observed in roosts were mainly 
carrion-eaters, which supports the opinion that mixed 
roosts may have a function related to transfer of 
foraging information (Ward and Zahavi 1973, but 
see Bayer 1982). However, species did not scavenge 
frequently together in the study area and usually 
occupied separate zones in the roosts. 

Observed tendencies in tree-selection suggest that 
trees are chosen on the basis of 2 fundamental factors: 

1) size of the tree (basal diameter) which is necessary 
for supporting several birds at a time; and 2) ability 
to enter and leave without the foliage of the roost 
tree and neighboring trees getting in the way (ten- 
dency to choose dead, isolated trees with an open 
crown). Roosting New World vultures and large 
eagles have also been reported to show a preference 
for large trees with easy access (Wright et al. 1986, 
Isaacs and Anthony 1987). Wright et al. (1986), 
however, indicated that wintering Black (Coragyps 
atratus) and Turkey Vultures (Cathartes aura) choose 
trees with abundant foliage (conifers) which provide 
a favorable microclimate. This is not the case with 

the Egyptian Vulture, which tends to choose trees 
without foliage probably because its roosts are in 
warm areas and form during warm seasons. 

Food Habits. Roosting Egyptian Vulture food is, 
in general, similar to that of breeding pairs in the 
study area (see Donfizar and Ceballos 1988) and 
reflects the great foraging eclecticism of the species 
(Bergier and Cheylan 1980, Cramp and Simmons 
1980). In each roost, food habits seem to reflect ac- 
curately the availability of different kinds of carrion 
in feeding grounds nearest to roosts. This was also 
indicated by a radiotracking study of 5 Egyptian 
Vultures (2 adults; 1 immature) frequenting roosts 
1 and 3 (Donfizar and Ceballos 1987). The ap- 
pearance of plant matter in pellets is also known in 
other Old World species, such as Griffon Vultures 
which ingest large portions of carrion without hair 
or feathers (pers. obs.) and has also been reported 
in Cathartidae (Paterson 1984, Ifiigo 1987). The 
appearance of fruit seeds in pellets also suggests that 
vultures may exploit some resources that can be eas- 
ily found in garbage dumps. Frequent consumption 
of tropical fruits has been reported for Black Vul- 
tures in Mexico (Ifiigo 1987). Finally, the ingestion 

of plastic and synthetic materials might be explained 
for one of a variety of reasons: mistaken for bone 
fragments (Mundy 1982), as an aid to pellet for- 
mation, or ingested accidentally when vultures eat 
food placed inside plastic bags (Ifiigo 1987). 

Roost Seasonal Dynamics. Progressive increase 
in the total number of Egyptian Vultures in the study 
area may only be a consequence of greater avail- 
ability of food during summer. In July, August and 
September the items most frequently consumed (hen, 
pig and wild rabbit) undergo a higher death rate 
than in winter and spring. Hen and pig mortality 
is directly related to outdoor temperature (I.T.G. 
Porcino, pers. comm.), and rabbit mortality increases 
in the last part of the summer owing to myxomatosis 
(pers. obs.). In consequence, the roost might be fre- 
quented more often at these times by breeding and 
non-breeding birds searching for food, such as occurs 
in other large roosting raptors (Isaacs and Anthony 
1987). We believe, however, that this cannot be the 
only valid explanation, as the availability of food in 
our study area was extraordinarily high in all sea- 
sons. In the village nearest roost 1, there were 26 000 
pigs and 51 000 hens which were expected to provide 
a monthly average of 15 and 153 carcasses, respec- 
tively. On the other hand, immigration rate is high 
during the months May-June before the expected 
high mortality of livestock and wild rabbit takes 
place. 

In our opinion, the observed dynamics of the larg- 
est roost could be in response to 2 factors: 1) changes 
in reiative frequencies in the popuiation of non- 
breeding birds (adults and immatures); and 2) 
changes in the breeding status of adults. Spring mi- 
gration of adult Egyptian Vultures through Gi- 
braltar continues after the start of the reproductive 
season in Spain (see Cramp and Simmons 1980). 
For this reason, a progressive increase of adults in 
the roost in early spring might result from numbers 
of non-breeding birds, perhaps adults in their first 
plumage, migrating late. Moreover, the increase in 
immatures observed in the roost in late spring may 
also correspond to late migrants since in May and 
June a great number of immatures can be seen cross- 
ing from Africa to Spain (Bergier 1987). On the 
other hand, peaks observed in the rate of increase of 
adult vultures coincide with critical periods in the 
breeding cycle: egg-laying (March-April) and the 
first month of chick development (June-July). Roosts 
might receive a number of adults whose breeding 
attempt had failed. However, this implies that roosts 
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would receive birds from a wide area since the num- 

ber of roosting adults makes up about 25% of the 
breeding population of the study area, and frequency 
of breeding failure in the area is relatively low (Do- 
nfizar and Ceballos 1988). Further, high numbers 
of immatures observed in the studied roosts supports 
our conclusion. The Egyptian Vulture, in common 
with other large raptors (Brown and Amadon 1968, 
Hiraldo et al. 1979, Piper et al. 1981) may undergo 
a high pre-adult mortality, which leads us to con- 
clude that immatures observed in our roosts come 

from a wide area. This conclusion is reinforced by 
the very scarce reports on observations of immature 
birds out of roosts in Spain (J.L. Perea, pers. comm.). 
It has frequently been claimed that immatures do 
not return to Europe until acquiring adult plumage 
(Stresemann, Ridell in Cramp and Simmons 1980, 
Geroudet 1965). 

Results of a radiotelemetry study of 3 adult Egyp- 
tian Vultures in the area of roosts 1, 3 and 5 suggest 
that roosts receive both breeding and non-breeding 
adults (Donfizar and Ceballos 1987, Ceballos and 
Donfizar 1989). Two marked birds were non-breed- 
ing birds that depended totally on the roost and 
neighboring feeding sites. The other radio-tagged 
adult was a breeding female which only frequented 
the roost at night. In New World Vulture roosts, 
the presence of breeding adults from adjacent ter- 
ritories and of non-breeding adults has been reported 
(Rabenold 1986, 1987). Finally, the appearance 
during August and September of juveniles recently 
fledged could be interpreted as the recruitment of 
family groups as happens in Black Vultures (Ra- 
benold 1986). We did not, however, see any behavior 
in juveniles (begging, feedings by adults) which would 
indicate dependence. More probably, roosts are used 
as rest stops by juveniles during migration. In fact, 
a young bird we marked rested 1 night in roost 6 
after starting migration. The bird's natal territory 
was 6 km from the roost, and the bird migrated 
without its parents. 
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