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The EgyptianVulture (Neophron
percnopterus)
is a small
vulture that occasionallygathersin communal roosts(Ceballos and Dongzar 1990, Don'•tzar et al. 1996). The existence

of such

roosts

seems

to be linked

to abundant

and regular food sourcesand also to the species'gregarious behavior under such conditions (Donfizar 1993,

Don'gtzaret al. 1996). In small cathartid vultures, Raben-

old (1983) has suggestedthat this behaviorwould be an
adaptation in order to increase an individual's foraging
efficiencyon dispersedand unpredictable food supplies.
The Spanish population of Egyptian Vultures represents80% of thc total in the European Union, and has
undergone a significantdecline in recent years (Del Moral and Marti 2002). Communal roostsare thus important in terms of conservation, particularly bearing in
mind that a large fraction of the preadult population
concentrates in them (Donfizar et al. 1996). The under-

1E-mail address:margalida@gauss.entorno.es

lying causesleading to the formation and disappearance
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Table 1. Monthly variationsin the number (:/ + SD) of EgyptianVultures recorded at the roost between March
and September 1998.
TOTAL

MONTH
March (N = 4)

April (N = 4)
May (N = 6)
June (N = 3)
July (N = 5)
August (N = 4)
September (N= 2)

INDIVIDUALS

ADULTS

(RANGE)

(RANGE)

0

0

1 + 1.7 (0-4)
S _+5.6 (0-16)
17.3 _+2.4 (14-19)
5.4 + 3.5 (0-10)
13.2 - 5.5 (6-21)
2.5 +- 2.5 (0-5)

IMMATURE

(RANGE)
0

0.75 _+1.3 (0-3)
2 -+ 1.5 (0-5)
11.7 + 2.1 (9-14)
3 +--2 (0-6)
7 + 3.7 (2-11)
i -+ i (0-2)

0.25 _+0.4 (0-1)
6 _+4.3 (0-11)
5.7 + 0.9 (5-7)
2.4 -+ 1.6 (0-4)
6.3 _+2.4 (4-10)
1.5 -+ 1.5 (0-3)

of such roosts, the possibilitythat local variations exist,

carried out until

and the movement of birds between roosts (Donfizar et

stopped flying in the proximity of the roost. The number
and age of the birds present was recorded in every visit
Age wasestablishedaccordingto plumage following Ceballos and Don•tzar (1990), Tella (1991), and Don•tzar et
al. (1996). Only two age categorieswere identified, because no young-of-the-year were found. These were'
adults (individualsshowingcomplete adult plumage, -----4yr birds) and immature (individualsshowingsome imperfection or with dark transitional plumage, 2-yr and 3yr birds; Donfizar 1993). Observationswere carried out
using 20-60X telescopesat a distance of over 500 m in

al. 1996), are reasons that justify the need for further
•nformation on the structure and dynamicsof such aggregationsin this species.
In this paper we describethe resultsobtained during
a study on the dynamicsand temporal variation in age
structure at an Egyptian Vulture roost in Catalonia
(north-eastern Spain) carried out for two consecutiveseasons.We also discussthe factorsleading to its formation
and disappearance.

order

to minimize

dusk (1900-2000

disturbance

H),

when birds

to the birds.

STUDY AREA AND METHODS

The study was carried out in Catalonia, northeastern
Spain. The breeding population of Egyptian Vulture in
this region typicallyincludes 34-40 pairs and its status
has remained stable since the middle 1980s (D. Garcia
and A. Margalida unpubl. data). Even though the terri-

RESULTS

In the study area, arrival of the first breeding individuals took place on 5 March 1998 and on 26 February
1999. In 2000, the first individual was observed on 3
March. In 1998, the first birds (three adults and one im-

tories of breeding pairs have been monitored regularly,
mature) started using the roost on 28 April (previous
the first communal roost of this speciesin the area was
not found until 1997 (Margalida1997). SevenEgyptian observationwith no birds seen was on 19 April), and in
1999 (11 adults plus one immature) on 26 April (during
Vulture pairs have their nests within a 10-km radius of
the roost. Food availabilityis high and is a consequence observationson 19 April no birds were seen). The last
of extensivelivestockrearing of sheep, goats,and cattle birds were seen at the roost on 1 September (two adults
(Margalida et al. 1997). The area where the roost is and three immature) in 1998 and on 11 August in 1999
found has a mean annual rainfall of around 800 mm,

with mean temperaturesof 23øC (mean high) and 6øC
(mean low). Dominant vegetation is of Mediterranean
type with scatteredforestsconsistingof white oak (Quercushumilis),holm oak (Quercusilex), and Scotchpine (Pinussylvestris).
In 1997, when the roost was formed, it was monitored

(one adult and one immature).

Location of the sleepingvultures changed between the

years.While in 1997theychoseto perchon Scotchpines,

a birch (Betula pendula), and a white oak (Margalida
1997), in 1998 and 1999 they chosea smallforestof oak
and, later, an isolatedblack poplar (Populusnigra). The
weekly(Margalida1997) and this wascontinuedduring latter was used in all the observationsbetween May and
September. In 2000, all the observationswere made on
1998-99. Monitoring consistedof one visit per week for
the period between March and September,with a total the same poplar that had been used in 1999. Distance
of 50 visits (28 in 1998 and 22 in 1999). June 1998, and between the roost and the nearest predictable food
April and August 1999 received only three visits each, source (a rubbish dump where carcasseswere available
which were spaced out every 10 d, so as to cover the regularly) was of some 2 km.
whole month in a homogeneousway. In September,at
Altogether, no differenceswere noticed in the number
the time of the post-breedingmigration, observations
were carried out during the first 10 days.In 2000, visits of birds using the roost in the two studyyears.In 1998,
to the roost were carried out more or less sporadically the maximum number of birds sleeping simultaneously
until its disappearancewasconfirmed at the end ofJune. at the roostwas21 on 7 August (Table 1). In 1999, the
visits usuallystartedin the earlyevening(1800 H, solar maximum number of birds wasalso21, on 5 June (Table
time), as birds began to arrive and settle in, and were 2). However, both in 1998 and in 1999, the mean largest
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Table 2. Monthly variations in the number (œ + SD) of Egyptian Vultures recorded at the roost between March
and September 1999.
TOTAL

MONTH

INDiViDUALS

ADULTS

(RANGE)

March (N = 2)

IMMATURE

(RANGE)

(RANGE)

0

0

0

April (N = 3)
May (N = 5)
June (N = 4)

9.3 _+6.8 (0-16)
7.4 _+7.3 (0-21)
17.3 _+2.6 (14-21)

5.5 +- 6.0 (0-11)
4.2 -+ 3.7 (0-11)
11.3 _+1.1 (10-13)

0.5 + 0.8 (0-5)
3.2 -+ 3.6 (0-10)
6 -+ 3 (3-11)

July (N = 4)
August (N = 3)

11.5 +_5.7 (2-17)
0.7 _+0.9 (0-2)

4.8 + 2.3 (1-7)
0.3 + 0.5 (0-1)

6.8 -+ 3.5 (1-10)
0.3 -+ 0.5 (0-1)

September (N = 1)

0

0

number of birds using the roost occurred in June, with
17.3 _+2.4 birds (N = 3) and 17.3 _+2.6 birds (N = 4),
respectively(Tables 1 and 2). In terms of age classes,
the
largestnumber of adultswere seen in June of both years.
In contrast, birds in non-breeding plumage mostly concentrated in roostsin Augustin 1998 and in July in 1999
(Tables 1 and 2). With respectto birds of breeding age,
differences between the years were found in May, with
higher numbers in 1999, and in August,with lessbirds

0

found in May, when the reversewas found (25% adults
vs. 75% immature

in 1998 and 56.7%

adult vs. 43.4%

immature in 1999; X91= 7.58, P < 0.001).
In 2000 there were no systematicobservations,but the
presence of birds in the area of the roost was positively
confirmed. The last observationof birds usingthe roost

wason 7 June 2000, when 11 individualswere present.
Later checksin July and August confirmed the absence
of the speciesin the roost.

in 1999 (Tables 1 and 2). Differences in the number of

non-breedingindividualswere found in August,with fewer birds in 1999 (Tables 1 and 2).

Ninety-five (50.3%) of the 189 birds seen in 1998 (N
= 28 visits) were adult and 94 (49.7%) were immature
(Table 1). In 1999, 108 (59.3%) of the 182 birds seen (N
= 22 visits) were adult and 74 (40.7%) were immature
(Table 2). No significantdifferenceswere found between
the yearswith respectto the number of adult birds present vs. immature (XSl = 2.73, P = 0.099). Monthly variation (using only the highest single count made in each
month) in both yearsneither was statisticallysignificant
(1998:X95 = 5.93, P = 0.31; 1999:X•4 = 2.56, P = 0.68).
In both 1998 and 1999 there wasa very similar pattern
m the percentagesof adults and immatures present at
the roost (Fig. 1) and significantdifferenceswere only
lOO%

8o%

The first Egyptian Vultures were present at the roost
approximately one and a half months after they arrived
at the breeding grounds (beginning of March). This coincideswith the species'incubation period, becauselaying usuallytakesplaceduring the first half of April (Don•zar 1993, pers. observ.). The birds seen in the first
period were mostly adults; immatures joined the roost
progressivelyat a later stage. The fact that the largest
number of adults present were found in June (during
the chick-rearing period) might correspond to their
need to optimize foragingefficiencyon food sourcesthat
are predictable in both space and time (Ceballos and
Don•zar 1988). On the other hand, adult birds that had

failed in their breeding attempts and that had subsequentlyjoined the roostmight also causethis increasein
numbers.The larger proportion of immature birdsfrom
May onwardmight be due to the late arrivalof thosenonbreeding migrants, as has been suggestedby Ceballos
and Don•zar (1990).
In this species,roosts may play a strong socialization

60%

role, as has been suggestedin Black Vultures (Coragyps
atratus;Parker et al. 1995). Associationsare favored becausethey facilitate advantagesin food finding and advantagesin accruing coalition members in contestsover

40%

20%
O%
1•8

1•9

J

A

Figure 1. Monthly variation in the proportion of birds
of breeding age (white bars) vs. birds of non-breeding
age (black bars) during the period April-September of
1998

DISCUSSION

and

1999.

food (Rabenold1987,Parker et al. 1995). Socialorganization could facilitate the evolutionary stabilityamong
communally-roostingbirds, but more data on this topic
are needed.

Contrary to the dynamics observed in other Spanish
roosts,where there is a progressiveincreasein birdsfrom
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June-August(Ceballosand Don•tzar1990,Don•tzaret al.
1996), in the roost that we studied, the largest number
of birds was found in June of both years. The decrease
in the number of birds presentin July and August,much
higher in 1999, might be linked to a progressivedecrease
in food availabilityin the area and by the increasein the
availabilityin food resourcesin neighboringzones (e.g.,
Ebro valley). Low food availablitywould have causedthe
displacementof birds to richer areas.In fact, the small
numbers of birds observed in August-September 1999
was due to the fact that the food source they had been
exploiting was progressivelyreduced (between March
and May rubbish wasdumped at the landfill site once a
week, while betweenJune and Septemberno rubbish was
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The specieshas undergone a 30% decline in the last
20 years in Spain (J. Don•tzar pers. comm.), so urgent
measuresare needed to reverse this trend. Egyptian Vulture survivalmight be closelylinked to the maintenance
and protection of roost sites,which are typicallyin quiet
areasand closeto predictablefood sources(Ccballosand

Don•tzar1990,Tella 1991,Margalida1997). A large part
of the population decline might be due to the appearance of a nonnatural mortality thctor suchaspoison. Protection of these areas is thus key to the conservation ot
the species.Also an important part of the non-breeding
population concentratesat these roostsand exploits the
available food. It is essentialto protect the areas where
the roosts

are located

and

to maintain

the food

sources

to which they are associated,as our resultssuggestthat
the roost will remain as long as there is an abundant and
regular tbod supply. For this reason, solutions must be
found that allow for the coexistenceof the necessarysanitary regulations of waste dumps and the conservation
needs of scavengingraptors (see Tella 2001).

dumped). Also, no food wasavailableat all in July 2000
(pers.observ.).This lack of food, which would partly explain the observeddifferencesin temporal pattern with
respect to other roosts,may also explain the absenceof
observationsof young of the year.Thesejuveniles,having
left their nestsbetween the end of July and the beginning
of August,did not visitthe roost.Our resultsalsodiffer
f?om those obtained in island population; where, due to R•sUMEN.--Describimosla dinftmicay variaci6n temporal
comunal
de
the species'sedentaryhabits, the largestconcentrations en la estructura de edades de un dormidero
take place in the period between October and February Alimochesen Catalufia. La formaci6n y desaparici6ndel
(de Pablo 2000, Don•tzar et al. 2002).
dormidero coincidi6 con la aparici6n y desaparici6n de
There

seems to be a link between

roosts that would

be

la fuente

de alimento.

E1 dormidero

se form6

a menos

due to a socializingcomponent in this behaviourrather
than to food availability (Donfizar et al. 1996). Even
though use of roostsis dynamicand birds do visitother
roostsin the sameyear,we believe that the disappearance
of the roost wascausedby the progressivedecreaseand
total disappearanceof the availablefood source.The formation of this roost coincided with the appearance of a
food sourcethat wasavailableregularlyin spaceand time
(Margalida1997), a factor that has alsobeen recorded
in other Spanish roosts (Ceballos and Donf•zar 1990,
Don•tzar et al. 1996). The roost under studydisappeared
when no more food was available at the rubbish dump
the birds had been exploiting. The roostwaslocated on

de 2 km de la fuente predecible de alimento de la cual
se abasteciany cambi6 en varias ocasionessu ubicaci6n
Los primeros individuosocuparonel dormidero a finales
de abril y las mS,ximasconcentracionesse produjeron en
junio. Debido a la regresi6nsufridapor la especiedurante los filtimos 20 aftos y la importancia que tiehen estos
lugarespara su conservaci6n,es necesarioproteger estos
emplazamientos y compatibilizar la normariva sanitarm
con el mantenimiento de los puntos de alimentaci6n de
los que dependen.

trees that were

We wish to thank J. Feixa, P. Pelayo, and R. Pelayofor
their interest and help. Comments ofJ.C. Bednarz, J.A.
Donfizar, and L. Gangosoimproved the manuscript.C.
Carbonerastranslatedthe text into English.

close to the food

source

and in an area

with little human disturbance.These factors might have
determined the selection of the specific roost site (Ceballos and Donfizar 1990). However, contrary to other
roosts located on isolated trees (Ceballos and Donfizar
1990, Don•tzar et al. 1996) this selection did not occur
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remote steppe habitats have been little studied and their

Athene noctua;Long-eared
Owl;Asio otus;Asia;diet;,steppe breeding raptor communitiesresemblethose of Mediterhabitatsß

ranean Europe.

We studied the diet and food-niche overlap of three STUDY AREA AND METHODS
sympatricowls, the EurasianEagle-Owl (Bubotmbo),the
The studywasconductedbetween 12 and 28June 1999
Long-eared Owl (Asio otus) and the Little Owl (Athene in eastern Kazakhstan in central Asia. The climate is connoctua),during the breeding seasonin semiarid steppe tinental, with very cold winters (when temperatures rehabitats of eastern Kazakhstanand compared their food main under 0øC for months), and warm summers.Such
habits with other localities in the western Paleartic.

These
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conditions

can

also be considered

as arid

or semiarid

with annual rainfall <300 mm. Extreme temperatures
and rainfall limit the growthof tree species(Walter 1981)
and the landscapeis dominatedby steppeand semidesert

