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Abstract. Most bird species show specific habitat requirements for breeding and feeding. We studied the pattern of
habitat occupation, nestling diet and breeding performance of Crested Tits Lophophanes cristatus in a “typical” (conifer-
ous) and an “atypical” (Holm Oak Quercus ilex) forest in eastern Spain during 2005–2007. We aimed to determine which
microhabitat characteristics in the Holm Oak forest could account for the presence of Crested Tits, and checked whether
the nestling diet in the Holm Oak forest resembled that obtained in the pine forest. Vegetation maps were produced
using GIS from observations made in the field (tree species, tree and shrub cover). Nestling diet was recorded through
video surveillance. Crested Tits bred in mature, low-density areas in the pine forest. Those breeding in the Holm Oak
forest built their nests in areas including pine trees and avoided densely forested areas. Birds breeding in the pine for-
est started laying by mid-April and the average clutch size was 5 eggs. In the Holm Oak forest, birds started laying by
the end of April and average clutch size was also 5 eggs. Fledglings weighed around 12 g in both forests. Nestling diet,
prey size and feeding frequency by the parents did not vary between the forests. The main prey types consumed were
Lepidoptera larvae and Diptera. 
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INTRODUCTION

Most bird species have specific habitat require-
ments for breeding (see Cody 1981, Holmes &
Robinson 1981, Avery & Leslie 1990, Jones 2001,
Mörtberg 2001). For instance, Crested Tits Lopho -
phanes cristatus are adapted to coniferous forests
(Cramp & Perrins 1993). In spite of this, Crested
Tits also breed in other habitats, such as mixed
(Perrins 1979, Díaz et al. 1998), Holm Oak Quercus
ilex (Herrera 1978, Maícas & Fernández 2004) or
even pure deciduous forests (Perrins 1979,
Blondel 1985), though densities are generally low
in these habitats (Díaz et al. 1998). Nevertheless,
the conditions required for this species to occur in 
forest types other than coniferous ones remain
unknown.

Tree species composition and vegetation struc-
ture may be important habitat traits for nest site
selection (Avery & Leslie 1990, Denny & Summers
1996). Thus, a way to answer the above question

might be studying the characteristics of the specif-
ic sites where birds are breeding within the
uncommon habitat, and see whether those places
resemble the characteristics of their preferred
habitat. For instance, Pied Flycatchers Ficedula
hypoleuca, typical deciduous forest birds (Lund -
berg & Alatalo 1992, Martí & Del Moral 2003), have
been found nesting in coniferous plantations, but
only in patches including a few broadleaved trees
(e.g. Avery & Leslie 1990). This type of studies
gives the most useful information on tree-species
preferences by birds, though they are relatively
scarce (see Avery & Leslie 1990). 

Floristic composition determines the dominant
food type and food abundance for birds (Blondel
et al. 1991, Lundberg & Alatalo 1992). Since the
quality and quantity of food supply are crucial in
determining breeding traits (see Martin 1987,
Blondel et al. 1993), it is of interest to find out how
bird species adapted to a specific habitat cope
with the food resources available in different
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Abstract. Detailed knowledge of the foraging behaviour of endangered species, especially in relation to available
resources, may be useful in conservation management. I studied the year-round foraging behaviour of the White-
backed Woodpecker in broadleaved, primeval Białowieża Forest (NE Poland), and investigated how foraging time was
divided among various substrates and foraging techniques. Of the 13 tree species used for foraging, woodpeckers were
most frequently recorded utilising the three most common tree species: hornbeam Carpinus betulus, lime Tilia cordata
and spruce Picea abies (totalling 61–68% of observed time), and the proportional use of tree species did not change sea-
sonally. Observations of birds foraging on snags increased and foraging on fallen trees decreased from spring to win-
ter. Foraging was most frequently recorded on dead substrates (72–85%), usually those covered with bark. Mean time
of foraging on an individual tree increased significantly from spring to winter. The foraging techniques most often used
by woodpeckers were bark-pecking (29–41%) and superficial wood-pecking (12–27%). During winter, foraging tech-
niques did not change significantly in relation to weather. These results suggest that forest stand composition is less
important to this species than tree condition. Most broadleaved tree species and, under some conditions, spruce can be
utilised for foraging by this woodpecker if they provide dead or dying substrates. 
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INTRODUCTION

Among woodpeckers there are many spe-
cialised species which often are endangered
because they inhabit shrinking primeval stands of
forest. Each woodpecker species needs a specific
kind of substrate for nest cavity excavation, drum-
ming and for foraging (e.g. particular tree species,
dead or dying branches or trunks). Though some
species of woodpeckers are opportunistic and
have a wide niche, e.g. the Great Spotted Wood -
pecker Dendrocopos major in Europe or the Hairy
Woodpecker Picoides villosus in North America,
other species are narrowly specialised and usually
very sensitive to forest management, e.g. Euro -
pean Three-toed Woodpecker Picoides tridactylus,
Red-cockaded Woodpecker Picoides borealis (Win -
kler & Christie 2002). Understanding of the re -
quirements and behaviour of such sensitive spe -
cies, especially under undisturbed conditions
where birds have a free choice of their foraging 

or nesting substrate, could be an important factor
for conservation purposes. 

One of the rarest woodpecker species in Euro -
pe is the White-backed Woodpecker Dendrocopos
leucotos. A wide breeding range from Japan to the
Spanish Pyrenees (Cramp 1985) probably encom-
passed the whole of Europe before deforestation
(Tomiałojć 2000). The species is now limited to rel-
atively small populations in Europe, in remnants
of unmanaged deciduous stands (Cramp 1985).
The association of the White-backed Woodpecker
with dead or dying deciduous trees, which pro-
vide food (larvae of Cerambycidae and Scolytidae),
has been the subject of several previous studies
(Cramp 1985, Aulén 1988). However, the foraging
behaviour of this species has only been studied
thoroughly in the boreal forests of Fennoscandia,
mainly within managed stands (Aulén 1988, Aulén
& Lundberg 1991, Stenberg & Hogstad 2004). Some
aspects of White-backed Woodpecker foraging
ecology were also investigated in Japan (Matsuoka
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Abstract. The oil tanker Prestige, with a 77 000-tonne cargo of heavy fuel oil, was badly damaged on 13 November 2002
off the Galician coast (NW Spain), where it leaked about 63 000 tonnes of oil. During the winter of 2002 and spring of
2003, we studied the degree of oil contamination in the plumage of the Kentish Plover Charadrius alexandrinus. Using
the Generalized Estimated Equations (GEE), we evaluated the hypothesis that the presence of oiled birds in the breed-
ing period could be influenced by 1) the location of the beach (estuarine versus non-estuarine), 2) the presence of an
intertidal area in the lagoon associated with the beach, 3) the distance from the initial spill location and 4) the month.
The worst affected body parts were the abdomen, and, to a lesser extent, the breast. The location of the beach was the
only predictor included in the final model. The beaches with the highest average scores of oiled birds were those locat-
ed on the non-estuarine coast. The other two predictors with significant parameters in the univariate analysis were the
distance from the initial spill location and the month. 

Key words: Charadrius alexandrinus, Kentish Plover, NW Spain, Prestige oil spill, plumage oiling
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INTRODUCTION

One of the immediate consequences of the
presence of oil in the marine environment is
plumage oiling of seabirds and shorebirds. In
seabirds, oiling over 10% of their body surface
area implies no survivors, while less than 10% can
seriously jeopardize their life (Camphuysen 2006).
Death can occur due to the physical collapse of
the insulating air layer in their plumage, poison-
ing after oil ingestion or inability to feed them-
selves (Ferns 1992, Jarvis 1993). Sublethal effects
on birds include the disruption of reproduction
for one or several years after the spill (Walton et al.
1997), behavioural changes (Burger 1997, Burger
& Tsipoura 1998, Anderson et al. 2000), physiolog-
ical disorders (Anderson et al. 2000, Alonso-
Álvarez et al. 2007) and probable decrease in the
reproductive success as a result of a low body con-
dition (Andres 1997, 1998, Golet et al. 2002).

During the reproductive period, small quanti-
ties of oil on the feathers of breeding adults, in the
nest material or in food can be quickly transferred
to the eggs (Rittinghaus 1956, Lewis & Malecki

1984), causing adverse effects on their quality and
structure, the development of the embryo and the
success of hatching (Lewis & Malecki 1984, Shore
et al. 1999). Moreover, the oil spills are a source of
Polycyclic Aromatic Hydrocarbons (PAHs), which
are a unique class of persistent organic pollutants
in the marine environment (Latimer & Zheng
2003). When birds ingest these compounds, their
eggs are affected by teratogenesis, size alteration
and thickness of the shell (Hoffman & Gay 1981,
Vanglider & Peterle 1981, Stubblefield et al. 1995,
Shore et al. 1999), as well as by cancer induction in
adults (Jarvis 1993).

The waders (Charadrii suborder) are mostly
coastal birds, feeding in rocky areas, muddy or
sandy intertidal habitats. Their lifestyles make
them less vulnerable than other marine groups to
direct mortality caused by oil spills (Ferns 1992),
although incidents of mass deaths were evi-
denced, as occurred in the first Gulf War (Evans et
al. 1993).

Sublethal effects have been described in differ-
ent species, as a result of the oil clean-up activities
(Andres 1997) and decrease in prey availability
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Abstract. Chicks beg to solicit food and care from their parents. Previous studies of nocturnally feeding Thin-billed
Prions (Pachyptila belcheri) showed that chicks convey information about their condition to their parents by means of
begging calls. However, those studies used tape-recorders with a limited recording duration, which precluded the
recording of complete nights, so only the first begging sessions per night were analysed. Here we present data on beg-
ging call intensities and the acoustic parameters of begging elements obtained using digital voice recorders, which
enabled complete nights to be recorded. Chicks used from one to five begging sessions per night. We found that the
parameters of the first calling sessions did not reflect body condition, whereas the duration of begging sessions and the
number of begging calls over the whole night was correlated with the chicks' body condition and the sizes of the meals
delivered by the parents. The acoustic parameters of begging call elements were not correlated with body condition.
Chicks did not change call frequencies according to their state of nutrition. All call parameters, including the acoustic
parameters of chick begging calls, were highly chick-specific. We further tested for age effects and found strong corre-
lations between call features and the age of chicks. The results of the present study show that some begging parame-
ters, e.g. the duration of begging sessions and the number of begging calls over the whole night, are connected with
condition, while others, such as acoustic parameters, are linked with individual chick recognition. 

Key words: Parent-offspring communication, signaling, provisioning, Pachyptila belcheri, seabirds, begging, nestling 
condition 
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INTRODUCTION

According to life-history theory, animals have
to make a trade-off between current reproduction
and reproductive effort in future seasons. This
means that adult birds must find a balance
between providing food for chicks and maintain-
ing their own body condition. Maintenance of the
own body condition would increase the survival
prospects to chicks in the following breeding sea-
son.

There is more than one possible strategy of
how the adult birds might deal with this conflict.
Either the provisioning of food to chicks follows
an intrinsic rhythm that mainly depends upon the
body condition of feeding adults, or it could be
adjusted to chick demands, or adults could com-
promise between these two goals.

Altricial avian chicks are entirely dependent on
their parents during the growth period, and they

generally use visual, posturing or vocal signals to
obtain food and/or heat from them (Kilner &
Johnstone 1997, Royle et al. 2002, Sacchi et al.
2002). They communicate their own needs by beg-
ging, and parents use this information to adjust
their investment. For example, change in mouth
colour signalled need among the seed-regurgitat-
ing finches (Kilner & Davies 1998) and hungry
chicks of House Sparrows Passer domesticus change
their posture (Kedar et al. 2000). Nevertheless,
these two kinds of signals are unlikely to be effec-
tively received by burrow-nesting birds that pro-
vide food to their chicks in the darkness of the
burrow at night and therefore may mainly use
vocal communication. Indeed, the intensity of
begging (generally number and the rate of beg-
ging calls within a begging call session) is known
to advertise the chick's body condition for many
bird species (e.g. Mondloch 1995, Cotton et al.
1996, Kilner & Johnstone 1997, Royle et al. 2002).
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Abstract. Plumage colour is classified as pigmentary or structural, depending on whether it is caused by pigments or
by feather microstructure. However, recent findings indicate that carotenoid-based plumage colouration also reflects at
UV-blue wavelengths and that the underlying structure is related to the reflectance properties of the yellow feathers.
Thus, yellow plumage is based on interactions between structural and pigmentary components. This study investigat-
ed the relationships among the vegetation structure of breeding territories, both components of plumage colour, T-cell-
mediated immune response and body mass of nestling Great Tits Parus major. By using a model of avian visual percep-
tion, we found that, while plumage yellowness was associated with mature vegetation, plumage brightness and UV-
blue reflectance were related to immature habitats in territories. We noted considerable variability in the development
of carotenoid-based colour components under different environmental conditions, as plumage yellowness, but not
brightness or UV-blue reflectance, depends on the availability of carotenoids, which is assumed to be high in mature
territories with high food abundance. Territorial features denoting mature territories were also related to high body
mass and immune response in nestlings, but none of the colour components were related to these variables of the veg-
etation structure, suggesting that habitat quality is related to nestling body mass and immune response through mech-
anisms different from those through which it is related to colour. 

Key words: carotenoids, phenotypic plasticity, plumage colour, T-cell immune response, territory quality
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INTRODUCTION

Plumage colour is based on either pigments
(mainly carotenoids and melanins) or on feather
microstructure (Brush 1978). The two types of pig-
ments differ in the way birds acquire them, as, in
contrast to melanins, carotenoids can not be syn-
thesized de novo by vertebrates. Carotenoids
have to be ingested with food, and are involved 
in important physiological functions because,
among other things, they have immunostimulant
and an tioxidant properties, which makes them
indispensable components of the vertebrates’ diet
(Lo zano 1994, Olson & Owens 1998, Mrller et al.
2000). 

Because the availability of food containing
carotenoids in the environment is related to the
expression of plumage colour, plumage colour
could reflect habitat quality (Slagsvold & Lifjeld
1985, Eeva et al. 1998, Wolfenbarger 1999, Htrak et
al. 2000, Arriero & Fargallo 2006, Ferns & Hinsley
2008). Although some studies have compared
plumage colouration in habitats in different stages
of degradation (Slagsvold & Lifjeld 1985, Eeva et
al. 1998, Htrak et al. 2000, Isaksson & Andersson
2008) or considered indirect measures of habitat
quality such as territory or forest patch size (Pryke
et al. 2001, Ferns & Hinsley 2008), the influence of
particular structures of breeding territories on
carotenoid-based colour is poorly known (but see
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Common Pochard Aythya ferina: natural observations and an experimental test. Acta Ornithol. 44: 151–158. DOI
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Abstract. The reproductive behaviour of brood parasitic birds has been of long-standing interest to evolutionary biolo-
gists, but some key features of this breeding tactic are largely unknown in particular species. Here we investigated anti-
parasitic tactics in ground nesting Common Pochard Aythya ferina females towards intraspecific brood parasitism. Using
a conspecific female dummy we experimentally simulated a situation where a female returning to her own nest is con-
fronted with a conspecific parasite. The behaviour of the tested females towards the experimental dummy was com-
pared with their responses towards the stuffed female Ring-necked Pheasant Phasianus colchicus used as a control. The
reactions towards both dummies were similar: Pochard females typically swam silently around their nests and observed
the dummy. The lack of differences between the measured parameters recorded in the experiments with conspecific
and pheasant dummies may indicate that female Pochards do not recognize the conspecific intruder as a specific threat.
In addition, the responses of the incubating female towards the conspecific female on her nest were studied using con-
tinuous video recordings. The defence was not sufficient, since the intruders were never expelled from the nest. The
only rejection technique recorded was that of the parasitic egg being removed from the nest with the aid of the bill. The
data indicate that active sophisticated anti-parasitic tactics have not evolved in Pochards, although there is some level
of defence towards intruding conspecific parasites. 

Key words: waterfowl, brood parasitism, intraspecific parasitism, breeding strategy, egg rejection 
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INTRODUCTION

Intraspecific parasitism in birds is a breeding
strategy which has been described in at least 236
bird species (Yom-Tov 2001) and occurs when a
parasitic female lays an egg in a foreign nest and
does not participate in parental care of the brood.
Although intraspecific brood parasitism is not a
common breeding strategy in altricial birds, it has
been recorded in the Cliff Swallow Hirundo
pyrrhonota (Brown 1984), the Barn Swallow
Hirundo rustica (Mrller 1987), the European
Starling Sturnus vulgaris (Power et al. 1989) and
the Northern Masked Weaver Ploceus taeniopterus
(Jackson 1992). In all cases parasitized birds gener-
ally respond with behaviour that reduces the
probability of parasitism. In precocial species, con-
specific brood parasitism has been frequently
recorded among waterfowl, where it is a promi-
nent reproductive strategy in species which breed
in cavities, such as Wood Ducks Aix sponsa
(Clawson et al. 1979), Goldeneyes Bucephala 

clangula (Andersson & Eriksson 1982) and Com -
mon Shelducks Tadorna tadorna (Pienkowski &
Evans 1982) or in colonial breeders such as Eiders
Somateria mollisima (Andersson & Waldeck 2007).
Several open-water-nesting waterfowl species
have also been reported to be intraspecific brood
parasites, including Redheads Aythya americana
(Weller 1959, Sorenson 1998), Red-crested
Pochards Netta rufina (Amat 1985), Common
Pochard Aythya ferina and Tufted Duck Aythya
fuligula (Stawarczyk 1995). 

Two explanations for the adaptive function of
intraspecific brood parasitism have been suggest-
ed. The first is that parasitic laying is employed
when typical nesting is impossible or unprof-
itable: making the “best-of-a-bad-situation” (Gross
1984). An alternative, the “enhancement hypothe-
sis” (Kendra et al. 1988), suggests that parasitic egg
laying leads to an improvement in annual or life-
time fecundity even when conditions for nesting
are ideal. Both strategies appear to occur in water-
fowl (Sorenson 1998). Possible disadvantages to
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Kuczyński L., Rzępała M., Goławski A., Tryjanowski P. 2009. The wintering distribution of Great Grey Shrike 
Lanius excubitor in Poland: predictions from a large-scale historical survey. Acta Ornithologica 44: 159–166. DOI
10.3161/000164509X482731

Abstract. The wintering Great Grey Shrike Lanius excubitor was censused in Poland more than two decades ago (during
the winters of 1988/89 and 1989/90). Single censuses were made during each winter on sample plots varying from 4.1 to
35.1 km2 (mean: 16.4 km2). Altogether, data from 404 plots, covering in total more than 6.6 thousands km2 were used for
the analysis. Based on this data and environmental information gathered in GIS databases (Corine land cover
”CLC1990” database, digital elevation model ”GTOPO30” dataset) we modelled habitat- and spatial-related variation in
shrike distribution. Birds were recorded on 45% of study plots. The mean density was 4.8 individuals/100 km2. In both
seasons density in meadows was roughly two times higher than in arable fields. We modelled spatial distribution of
wintering birds using combination of GLM and three-dimensional local regression. Models were cross-validated to
check their temporal consistency. Repeatable spatial pattern of population distribution allowed to make predictive dis-
tribution maps. As a general rule, wintering shrikes avoid regions with severe, continental climate and prefer lowlands
dominated by agriculture. On the basis of our models, population of the Great Grey Shrike wintering in Poland during
late 1980s can be roughly estimated at about 7.7 thousands of individuals.  

Key words: predictive distribution modelling, farmland, habitat selection, wintering 
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Winter in the temperate zone may be crucial
period for regulating population dynamics, main-
ly of resident or semi-migratory birds. Generally,
birds may avoid harsh winter conditions and
undertake some movements or can get adapted to
the local winter situations. Great Grey Shrike
Lanius excubitor, a medium sized passerine bird,
uses both of these possibilities and some of the
population migrate and some does winter on the
breeding grounds (Olsson 1984a, Bylicka et al.
2007). Among many factors influencing wintering
population sizes of the Great Grey Shrike, effect of
food availability and weather (mainly snow cover)
have been studied so far (Gusev 1952, Ristow &
Braun 1977, Bylicka et al. 2007). In consequence,
all these factors affect the choice of wintering
place, both in geographical, as well as in land-

scape scale (Cody 1985). To date, information on
wintering densities, ecology and behaviour of
wintering Great Grey Shrike were collected in
small geographical scales and mainly on areas
with relatively high density of wintering birds
(Grünwald 1994, Kery et al. 1996, Bylicka et al.
2007). However, to obtain more general informa-
tion on habitat use, densities and in consequence
to effective conservation of the species, data from
broad large surveys are necessary (Atkinson et al.
2002, Carrascal et al. 2006). 

Such large-scale studies, especially concerning
wintering birds, are extremely scarce (however,
see Carrascal et al. 2006 for some exceptions).
They are usually very demanding and labour-
intensive. A proper sampling design and suffi-
cient sample size are conditions that should be,
but rarely are, fulfilled to get reliable data. This
problem especially concerns past surveys. Even
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Abstract. Brood reduction may be a strategy by which, when food is scarce, parents provision chicks differentially —
this usually leads to the death of the smaller nestlings. In contrast, in species where brood reduction does not normal-
ly occur, parents may allocate food equally among nestlings. The Rufous-tailed Scrub-robin Cercotrichas galactotes is a
species in which brood reduction does not occur (it is a clutch adjuster), so that all nestlings usually fledge. This study
analysed the food allocation rules in this species. As predicted, begging behaviour in nestlings seems to indicate their
need for food, because once fed, they reduced their begging levels. Parents provisioning the nest allocated food accord-
ing to begging by nestlings. Those nestlings that got fed begged nearer the parents, with lower latency and higher
intensity, and stretched up to a greater height while begging. Moreover, the feeding rate was higher when more
nestlings begged in the nest. There were slight differences between males and females with respect to prey type
brought to the nest. Bigger nestlings got a larger proportion of food because they begged more intensely, but there was
no evidence of parental favouritism towards bigger chicks.

Key words: Rufous-tailed Scrub-robin, Cercotrichas galactotes, begging, breeding strategies, brood reduction, food 
allocation rules, parental investment.
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The parent-offspring conflict hypothesis deter-
mines that, given the genetic differences which
exist between siblings and between parents and
their offspring, the offspring will demand a
greater parental investment than is optimal for
their parents to deliver (Trivers 1974, Lazarus &
Inglis 1986, Clutton-Brock 1991). The within-
brood parent-offspring conflict (Macnair & Parker
1979, Mock & Parker 1997) establishes that, where-
as each nestling will solicit a larger share of the
food than its siblings receive, parents will distrib-
ute food in a way that maximises their own 
fitness: for example, feeding all their young equi-
tably or showing a preference for particular 
offspring (Davis et al. 1999, Jeon 2008, Rodríguez

et al. 2008). Such conflicts of interest between 
offspring and parents may be resolved if the for-
mer give honest signals of their requirements to
their parents, which may occur thanks to the costs
associated with begging behaviour (Macnair &
Parker 1979, Godfray 1991, 1995). On the other
hand, strong between-sibling competition may
affect how food is distributed within a brood
(Mock & Parker 1997). Larger offspring have a
competitive advantage, which would explain why
they receive a greater proportion of the food
delivered to the nest (Schwabl et al. 1997, Smiseth
et al. 1998, Cotton et al. 1999).

Birds frequently show a size hierarchy
between nestlings, which tends to result from
hatching asynchrony, brought about usually 
by parental incubation patterns (Magrath 1990,



The use of sympatric Reed Warblers Acrocephalus scirpaceus and Marsh
Warblers Acrocephalus palustris as breeding hosts: parasitism rates and
breeding success of Common Cuckoos Cuculus canorus
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Sklepowicz B., Halupka L. 2009. The use of sympatric Reed Warblers Acrocephalus scirpaceus and Marsh Warblers
Acrocephalus palustris as breeding hosts: parasitism rates and breeding success of Common Cuckoos Cuculus canorus.
Acta Ornithol. 44: 177–184. DOI 10.3161/000164509X482759

Abstract. We investigated the level of parasitism, rejection rates and breeding success of the Common Cuckoo Cuculus
canorus parasitising two sympatric species of Acrocephalus warblers breeding in western Poland. In both hosts the fre-
quency of Cuckoo parasitism was fairly constant throughout the breeding season. The parasitism rate (defined as the
proportion of nests parasitised by the Cuckoo) was significantly higher in Reed Warblers Acrocephalus scirpaceus (12%)
than in Marsh Warblers Acrocephalus palustris (4.6%). The rejection rate in Reed Warblers (7.4%) was the lowest ever
reported for this species, while Marsh Warblers rejected 57.1% of Cuckoo eggs. As a result, the hatching success of the
Cuckoo in Reed Warbler nests was higher than in Marsh Warbler nests (74.1% and 28.6%, respectively). The fledging
success of Cuckoo chicks in the nests of the two host species was similar. Nest survival was significantly lower in para-
sitised nests than in non-parasitised ones. The breeding success of the Cuckoo (proportion of fledged young to the total
number of eggs laid) was higher in the nests of Reed Warblers (29.6%) than in those of Marsh Warblers (7.1%), but the
difference was not statistically significant. In 2001–2003 both host species were parasitised at a similar rate, but in
2004–2008 the level of parasitism dropped dramatically in Marsh Warblers. We discuss possible explanations for this
phenomenon. 

Key words: Cuckoo, Cuculus canorus, parasitism, egg rejection, brood parasite, breeding success, Reed Warbler,
Acrocephalus scirpaceus, Marsh Warbler, Acrocephalus palustris
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The Common Cuckoo Cuculus canorus is an
interspecific brood parasite. Although the Cuckoo
is known to parasitise over 100 bird species, only
about 20 species are its regular hosts (Moksnes &
Rrskaft 1995, Davies 2000). Species of the genus
Acrocephalus belong to the favourite Cuckoo hosts
(Moksnes & Rrskaft 1995, Moskát & Honza 2002,
Kleven et al. 2004). Among other common hosts of
the Cuckoo are Garden Warbler Sylvia borin, Pied
Wagtail Motacilla alba, Meadow Pipit Anthus
pratensis, Dunnock Prunella modularis, and
Whitethroat Sylvia communis (Davies & Brooke
1988, Moksnes & Rrskaft 1995).

In general, each female specialises in one 
host species and lays eggs that mimic the appear-
ance of host eggs (Wyllie 1981, Davies & Brooke

1988, Honza et al. 2002). This has resulted in the
evolution of different Cuckoo strains or races
called gentes (Baker 1942, Moksnes & Rrskaft
1995). Re cently Gibbs et al. (2000) provided genet-
ic support for the existence of female host-specific
races. Different gentes may occur in sympatry
(Brooke & Davies 1988, Edvardsen et al. 2001,
Honza et al. 2002). Their populations may fluctu-
ate leading to considerable variations in the level
of parasitism between years and different host
species (Brooke & Davies 1987, Brooke et al. 1998,
Lindholm 1999). However, quantitative data illus-
trating such changes are scarce (see Kleven et al.
2004).

Even closely related species may be parasitised
by different Cuckoo gentes. Evidence for this
comes from genetic studies within the genus
Acrocephalus (Skjelseth et al. 2004), which showed
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Wang Y., Chen S., Blair R. B., Jiang P., Ding P. 2009. Nest composition adjustments by Chinese Bulbuls Pycnonotus
sinensis in an urbanized landscape of Hangzhou (E China). Acta Ornithol. 44: 185–192. DOI 10.3161/000164509X482768

Abstract. Urbanization changes the abundance and type of resources upon which birds depend, including the type and
availability of nesting materials. Although more and more bird species worldwide are colonizing and adapting to urban
environments, the ecological processes underlying the responses to urbanization and the relevant resource changes
remain unclear. Here we examined the responses of the Chinese Bulbul Pycnonotus sinensis to urbanization by assess-
ing nest composition and available nesting materials at five land-use categories (mountains, farmlands, riparians, urban
parks, strips of street trees) of intensifying development in Hangzhou, China. In each land-use category, we classified
used and available nesting materials as anthropogenic (e.g. plastics, paper pieces, cloth pieces, nylon particles, threads)
or natural materials (e.g. plant culms, roots, leaves). We found that the proportion of anthropogenic nesting materials
used by Chinese Bulbuls differed significantly across land-use categories, and it increased significantly with urbaniza-
tion. Additionally, the increasing amount of anthropogenic nesting materials with urbanization can be attributed to an
increase in the availability of anthropogenic nesting materials toward the urban core. Our results indicate that Chinese
Bulbuls can adjust the composition of their nests in response to urbanization. 

Key words: Chinese Bulbul, Pycnonotus sinensis, nest composition, breeding, anthropogenic nesting material, land use,
urbanization, adaptation 
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With rapid urbanization occurring worldwide,
researchers, conservationists and land-use plan-
ners are increasingly concerned about the effects
of urban land use on animal populations
(Marzluff et al. 2001a, McKinney 2002). Although
urbanization is commonly considered to have
negative effects on the abundance and distribu-
tion of many native species (Marzluff et al. 2001a,
Clergeau et al. 2006), more and more bird species
worldwide are colonizing and adapting to urban
environments (Luniak 2004, Ditchkoff et al. 2006).
These urban adapters are typical species that 
are capable of invading towns but simultane-
ously existing in wild populations in rural 
habitats, with the ability to use human-subsi-
dized resources but also utilize natural resources
(Blair 1996, McKinney 2002). However, the ecol-
ogical proc esses underlying these responses to

urbanization remain unclear except for a few well-
studied species including crows (Marzluff et al.
2001b, Vuorisalo et al. 2003, Withey & Marzluff
2005), blackbirds (Partecke et al. 2004, 2007, Geue
& Partecke 2009), magpies (Jerzak 2001, Wang et
al. 2008) and starlings (Mennechez & Clergeau
2006, Clergeau & Quenot 2007).

Urbanization often changes the abundance
and type of resources upon which birds depend,
including the type and availability of nesting
materials (Emlen 1974, Beissinger & Osborne 1982,
Lim & Sodhi 2004). Compared with rural habitats,
urban environments are typified by increased
abundance and type of anthropogenic nesting
materials, while numbers of natural nesting mate-
rials can be greatly reduced (Beissinger & Osborne
1982, McKinney 2002). The change in the availabil-
ity of nesting materials in urban areas should have
a profound impact on birds, because most birds
use nesting materials found near their nesting



Natal dispersal, i.e., the movements performed
between the departure from the parental territory
and the settlement in the first breeding site
(Greenwood & Harvey 1982), is an essential
demographic process which influences ecological
dynamics, spatial distribution, and genetic struc-
ture of populations (Johnson & Gaines 1990,
Clobert et al. 2001, Bullock et al. 2002). To study
natal dispersal in many bird species, remote-track-
ing systems have been frequently used, especially
VHF radio-tracking techniques. However, contin-
uous tracking of animal movements is difficult
and logistically complex to carry out, especially 
in those cases in which long distance move-
ments, large ranges and delayed reproduction are
present (Kenward 2001). For these cases, satellite 

tracking techniques, though expensive, can be
very helpful. Bonelli’s Eagle Aquila fasciata juve-
niles usually leave their parental territories sud-
denly and perform large movements during dis-
persal (Cheylan et al. 1996, Real & Mañosa 2001,
Cadahía et al. 2005, 2007b) and, hence, the report
of the distribution of the natal dispersal distances
could be short-distance biased using conventional
radio-tracking methods.

Bonelli’s Eagle is an ‘endangered’ raptor in
Europe (BirdLife 2004). The strongholds of the
European breeding population occur in the
Iberian Peninsula, where the species is also con-
sidered ‘endangered’ both in Spain and Portugal
(Martí & Del Moral 2003, Real 2004). Previous
studies have described juvenile Bonelli’s Eagle

Natal dispersal and recruitment of two Bonelli’s Eagles Aquila fasciata: 
a four-year satellite tracking study 
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Cadahía L., López-López P., Urios V., Soutullo Á., Negro J. J. 2009. Natal dispersal and recruitment of two Bonelli’s
Eagles Aquila fasciata: a four-year satellite tracking study. Acta Ornithol. 44: 193–198. DOI 10.3161/000164509X482777 

Abstract. To study natal dispersal and recruitment to the breeding population in Bonelli’s Eagle, two nestlings were
tagged with satellite transmitters in the Iberian Peninsula in 2002. Their monthly ranges and distances were computed
and fitted to regression models to describe their general trend. One bird, a female, dispersed and settled rapidly in an
area which she explored intensively during four years and which finally became her first breeding site. The natal dis-
persal distance was 441 km, and the bird cannot therefore be considered philopatric. The other bird, a male, alternated
between long travelling episodes and settlement in particular areas, exploring different regions both distant from and
close to his natal territory, but no breeding attempt could be confirmed after four years of tracking. The large distances
we recorded confirm the potential for gene flow among populations but, in comparison with our results from previous
studies, they suggest that Bonelli’s Eagles may show high variation in their natal dispersal distances and use different
dispersal strategies.

Key words: Aquila fasciata, Bonelli’s Eagle, Argos satellite telemetry, natal dispersal, philopatry, PTT, recruitment, time
series analysis 
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In fleshy-fruited plants, frugivores play a
determinant role in the seed dispersal effective-
ness by determining the landscape pattern of 
seed distribution and density over available
microhabitats (sensu Schupp 1993). Furthermore,
dispersal also affects the rate of gene flow, influ-
encing the genetic structure within and between
populations (Ouborg et al. 1999). Among verte-
brates, birds constitute an important seed disper-
sal vector for many plant species, allowing seed
movements over long distances (Whittaker &
Fernández-Palacios 2007). On the other hand,
island ecosystems harbour a biota that mainly
present low population sizes and isolated evolu-
tion, resulting in a high endemic component
which is highly vulnerable to anthropogenic dis-
turbances (Simberloff 2000, Traveset & Riera 2005).

For this reason, the disruption of mutualisms on
islands can have drastic consequences, and the
future of a plant could be seriously threatened if
its main seed disperser disappears (e. g. Temple
1977, Clout & Hay 1989, Cox et al. 1991, Meehan et
al. 2002, Traveset & Riera 2005). 

Only one species of juniper occurs in the high
mountain of the Canary Islands: “Cedro Canario”
Juniperus cedrus. This endemic species is included
in the IUCN Red List as endangered (IUCN 2009),
principally due to its limited distribution and
abundance as a consequence of severe deforesta-
tion in the past, and the low estimated number of
mature individuals. Despite its delicate conserva-
tion status and the abundance of seed dispersal
studies on other juniper species in mainland
ecosystems (e.g. Holthuijzen & Sharik 1985,

The key role of a Ring Ouzel Turdus torquatus wintering population in
seed dispersal of the endangered endemic Juniperus cedrus in an insular
environment 

Beatriz RUMEU, David P. PADILLA & Manuel NOGALES

Island Ecology and Evolution Research Group (IPNA-CSIC), C/ Astrofísico Francisco Sánchez 3, 38206 La Laguna,
Canary Islands, SPAIN, e-mail: brumeu@ipna.csic.es

Rumeu B., Padilla D. P., Nogales M. 2009. The key role of a Ring Ouzel Turdus torquatus wintering population in 
seed dispersal of the endangered endemic Juniperus cedrus in an insular environment. Acta Ornithol. 44: 199–204.  
DOI 10.3161/000164509X482786

Abstract. Although the Ring Ouzel has been considered accidental in the Canary Islands, it has been observed for the
last five years in the high mountain zone of Tenerife (Canary Islands), showing it to be a regular winter visitor. Its inter-
action with female Juniperus cedrus cones and seeds was studied by analysing its wintering diet during January–April
2008. This juniper is endemic to the Canaries and Madeira and is classified as endangered by the IUCN. Previously, its
sole long-distance disperser was known to be the Raven Corvus corax, which is unfortunately now extinct in the distri-
bution range of J. cedrus. The results show that the diet of T. torquatus in Tenerife consists mostly of female J. cedrus cones
(95% of the biomass consumed). Due to the large amount of seeds dispersed by Ring Ouzels and the effectiveness in
seed germination, this winter visitor constitutes an important vector in the dispersal of J. cedrus that appears to have
gone undetected in the past. This passerine plays a key role in its seed dispersal system, being able to move seeds over
long distances, thus connecting fragmented populations of this plant. The present work is one of the few cases
described in which a plant endemic to an oceanic island is so dependent on a winter visitor, and highlights the impor-
tance of insular environments in the wintering range of the Ring Ouzel. Owing to the absence of native long-distance
seed dispersers, the future fate of this conifer is now probably dependent on the wintering population of this thrush.

Key words: Ring Ouzel, Turdus torquatus, frugivorous diet, seed dispersal, Juniperus cedrus, high mountain shrub,
Tenerife, Canary Islands 
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