
INTRODUCTION

A nest is a structure built by birds for egg-lay-
ing, incubation and chick-rearing. It is abandoned
after the young fledge. Its preservation in good
condition to the next breeding season depends 
on the disintegration and decomposition rate,
which is due, for example, to atmospheric factors,
fungi, bacteria, etc. Some birds, especially those
that are long-lived, build large nests, use them
over a long time, repairing and enlarging them,
etc. Among small birds, the relatively frequent 
utilization of old nests is observed in swallows
and martins, due to the long lasting nature of 

their mud structures (e.g. Barclay 1988, Gauthier
& Thomas 1993). Other passerine birds, which
build open-cup nests, most often construct a new
nest every year. But recent data show that, in
some cases, these birds also may reuse old nests
both during the same season as well as in con-
secutive breeding seasons (e.g. Cavitt et al. 1999,
Friesen et al. 1999, Wysocki 2004). Utilising an
entire old nest or its parts is most often connected
with saving time needed for nest building (e.g.
Gauthier & Thomas 1993), enabling, for example,
earlier egg laying (e.g. Conrad & Robertson 
1993, Cavitt et al. 1999, Antonov & Atanasova
2003).
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Abstract. Hole nesting birds, due to the long lasting nature of cavities, use their nest sites for many years. Therefore,
they may face the problem of the presence of nest material from previous breeding seasons. For a long time, the prob-
lem of old nest presence was not addressed in studies of this group of birds because nestboxes, a useful tool in studies
of hole nesters, were cleaned by investigators, with old nests removed before each breeding season. In this review, the
available results of experiments related to the effects of old nests on hole nesting birds are collected, recapitulated and
discussed. The possible effects of old nests on nest site choice and breeding parameters, such as phenology, clutch size,
fledging condition, as well as on ectoparasite numbers in a new nest, are presented. The findings show that studies on
the problem of old nests started to be conducted mainly in the early 1990's, and to date more then thirty papers have
been published related to this topic. The most frequent subjects of such studies in Europe were the Pied Flycather
Ficedula hypoleuca, Blue and Great Tits Cyanistes caeruleus, Parus major, and European Starling Sturnus vulgaris, while in
North America — the House Wren Troglodytes aedon and Eastern Bluebird Sialia sialis. The analysis of existing papers
reveals that a majority of studies did not find any significant effect of old nest presence on nest site selection. In most
papers, the presence of old nests did not influence birds' breeding parameters. Worse reproductive output in nestbox-
es containing old nests was found very rarely, and in particular seasons or study areas. Data on ectoparasite occurrence
in relation to the presence of old nest material were presented only in a few papers. Fewer fleas were found in new
nests built in artificially cleaned sites compared to sites containing old nests. The abundance of mites and blow fly lar-
vae was not related to nestbox treatment. The results of this review suggest that there is no clear pattern of effects of
old nest presence on hole nesters' breeding. It seems that the location of the study area, which influences the time avail-
able for birds' reproduction, is especially important for migratory species, and the impact of the ectoparasites dominat-
ing in a given study area may influence obtained results. This paper also suggests the direction of future work in this
topic. Of most importance are studies carried out in natural tree holes, as the decomposition rate of old nest material
could be much higher in such cavities than in nestboxes, and studies providing detailed descriptions of the costs and
benefits of nest site cleaning behaviour of the birds themselves. 
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Mediterranean habitats constitute the winter-
ing quarters of many birds breeding in central and
northern Europe (Tellería 2004). Some of these
wintering species have also breeding populations
in the Mediterranean region, and the possible
interactions between breeding and wintering
individuals has recently received some attention
(Pérez-Tris & Tellería 2002, Tellería & Pérez-Tris
2004). A consequence of both the migratory move-
ments and the interactions between wintering
and local (breeding) individuals is that a particular
species could be present throughout the year in
an area, but individual birds could change
because of the arrival of immigrant ones (e.g. to
overwinter) and possible departure of part or all
of the local individuals. Therefore, if a species is

present in a particular habitat along the year, we
might consider four possibilities (see e.g. Tellería
2004). First, only one (resident) population is pres-
ent at the target habitat, while possible wintering
individuals arriving to the region distribute over
other habitats (i.e. breeding and wintering popu-
lations do not mix). In this case, individuals could
be recaptured at any time along the year and,
accounting for sex and age class differences, bio-
metric measurements would have approximately
normal distributions and relatively small vari-
ances. Secondly, there is a resident population,
which receive individuals from other populations
during winter. In this case, resident individuals
could be captured all year round, while wintering
ones (probably biometrically different from resi-
dents) could be captured only during the winter.
Also, the distribution of biometric measurements
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Abstract. European Robins are found at “La Font Roja” Natural Park in SE Spain throughout the year. Analysis of 
recaptures of individually marked birds during 3 years strongly suggests that individuals breeding in the park abandon
it during the winter, while a new wintering population occupies the park between November and March. We found
that during 5 weeks in April and 3 weeks in October the two populations overlapped. We also analysed the biometry
of the “local” (breeding) and “wintering” populations. The local population had significantly shorter wings, and longer
tails and tarsi than the wintering population. In both populations, juveniles had shorter wings and longer tails than
adults, but tarsus length did not differ between age classes. Among the local birds, males had longer wings and tails
than females, but tarsus length did not differ between sexes (sex could not be determined in the wintering population).
Biometric analyses supported the hypothesis of the occurrence of two separate populations in the study area, and also
that the migratory tendency (as derived from wing and tail lengths) was higher among the wintering birds.
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Philopatry is understood as fidelity towards a
site or a natal group (e.g. family, colony, popula-
tion). On the other hand, when an animal leaves
its familial, and often also social group to join
another one or to claim new territory, this is
referred to as dispersion (Greenwood & Harvey
1982). The dispersion pattern varies widely across
the animal kingdom. The mechanism of disper-
sion is not very well known, due to the many dif-
ficulties involved in studying it. Various animal
species exhibit dispersion asymmetry within their
populations, which means that dispersion varies
significantly with respect to sex (Pärt & Gustaf-
sson 1989, Double et al. 2005, Chernetsov et al.
2006) and/or between individuals from different

age groups (Holenweg 2001). According to
Dittman et al. (2005), less territorial individuals are
more inclined to disperse. Among those mammals
that live in groups, it is generally the males that
migrate (Greenwood & Harvey 1982, Lefebvre et
al. 2003, Jack & Fedigan 2004), while in the case of
birds, it is most often the females (Greenwood
1980, Greenwood & Harvey 1982, Plissner &
Gowaty 1996, Green & Cockburn 2001). The
mechanism of dispersion remains little known
because the contributing factors that determine
whether or not an animal is forced to leave its
familial group are complex and manifold, and
include: increased population density (Aars & Ims
2000), competition for territory (Kokko &
Lundberg 2001), avoidance of inbreeding (Pusey
& Wolf 1996, Gandon 1999, Perrin & Mazalov 1999,
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Abstract. The aim of the study was to determine the pattern of dispersion in Feral Pigeons, as well as the factors 
influencing the degree of dispersion. Aside from studying variation in dispersion among the bird colonies, the 
direction and distance of dispersion were also analysed. The results of the study point unequivocally to strong 
dispersion asymmetry in the population, which is mainly age-biased. There were great differences in dispersion
between adult (reproducing) individuals and young individuals that had not yet joined the breeding population. Each
year, young individuals which had permanently left their natal colonies accounted for 20–30% of the young birds that
ultimately joined the breeding population. The insignificant degree of dispersion among adult birds (from 0 to 0.8% per
year) was due to their strong philopatry towards their breeding sites. A lack of reproductive success did not have any
effect on dispersion in the case of the breeding pairs studied. A factor conducive to a bird's departure from the natal
colony was the high density of breeding pairs present in the colony. It was found that the direction of dispersion was
from a colony with a higher density to a colony with a lower density of pigeons. The Feral Pigeons did not emigrate 
to join colonies of domestic pigeons kept on the outskirts of the city, nor did they emigrate to other towns in the 
neighbourhood of the study area (Słupsk, NW Poland). The time when young birds left the natal colony did not influ-
ence the degree of their dispersion. Young birds that left their natal colony experienced significantly higher breeding
success in their new colony, compared to those young birds that remained in the natal colony, where the density of
breeding pairs was high. Young females dispersed more often than young males, although this difference was not sta-
tistically significant. This article also discusses the dispersion mechanism in the case of young pigeons.
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INTRODUCTION

Offspring survival and subsequent fitness are
assumed to increase with offspring size (Smith &
Fretwell 1974). This premise has been supported
by much empirical evidence (reviewed by
Bernardo 1996a, but see also Moran & Emlet 2001).
In oviparous animals such as birds, egg size is a
reliable predictor of hatchling size (reviewed by
Williams 1994). Correspondingly, larger eggs are
considered favourable because they contain high-
er amounts of nutrients (Nager et al. 2000, Lessells
et al. 2002, Pelayo & Clark 2002). Young hatched
from large eggs, therefore, have several advan-
tages over conspecifics hatched from small eggs.
They have higher energetic reserves in the form of
yolk (Dawson & Clark 1996), more efficient ther-
mal isolation (Alisauskas 1986, Rhymer 1988), bet-
ter moving performance (Anderson & Alisauskas

2001) and/or faster body tissue growth (Anderson
& Alisauskas 2002). Although the relationship
between egg size and young size in birds (here-
after EYR) has attracted considerable attention
(Williams 1994), to our knowledge no study thus
far has investigated how variation explained by
EYR differs among nests. Such differences, how-
ever, may reflect energy allocation which is part of
the female reproductive tactics. Theoretically, the
shape of EYR can be determined by thermal con-
ditions in the nest because they influence energy
consumption and development of embryos
(Lourens et al. 2005). To maintain a stable thermal
environment, the female has to put considerable
effort into incubation, which requires a high
amount of energy. Hence, the benefit of providing
adequate thermal conditions for developing off-
spring might be offset by reduced female body
condition and consequently the probability of
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Abstract. Offspring survival and subsequent fitness are assumed to increase with offspring size. Although the relation-
ship between egg size and young size in birds has attracted considerable scientific attention, to our knowledge no study
so far has investigated differences among nests with respect to this relationship. The aim of this study was to find out
1) whether some inter-nest variation in the egg mass — young mass relationship exists among nests of Common
Pochards, and 2) whether such a variation could be attributed to the body mass of the female measured in the last 5
days of incubation. Egg mass explained a higher portion of the variability in young mass in nests of heavier females.
Those females produced smaller young for eggs of a given size. We suggest a trade-off between current and future
reproduction as being the evolutionary mechanism underlying the relationship between female body mass and hatch-
ling body mass.
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Urbanization is likely to overcome agriculture
as the dominant factor of fragmentation at the
global scale (Marzluff & Ewing 2001). Currently
about 3% of the Earth’s surface is covered with
buildings and other urban structures (Meyer &
Turner 1992). What is more important, a sprawl of
buildings associated with many urban centers
and the current tendency in developed countries
to subdivide and settle formerly extensive wild
areas (Berry 1990, Knight et al. 1995, Buechner &
Sauvajot 1996) result in fragmentation of  large
portions of the earth by some form of human set-
tlement (Marzluff & Ewing 2001).

With the rapid expansion of urban develop-
ment, the importance of understanding the rela-
tionship between wildlife and urban habitats is
obvious (Jokimäki & Suhonen 1998). Studies sur-
veying multiple sites within urban areas (e.g.
Mills et al. 1989, Jokimäki & Suhonen 1998)

demonstrate variation in the capacity of different-
ly developed sites to support bird populations.
Therefore, planning and design decisions have a
huge impact on the urban landscape, which in
turn impact animal diversity. Traditionally
though, ecologists would choose to measure some
natural features in a landscape (e.g., tree patches)
and ask how the distribution of these features
affects the distribution of animals (Hostetler
1999). Then, a long-term goal of an urban ecolo-
gist should be able to uncover the factors regulat-
ing the success or failure of species in inhabited
areas, and use these factors to develop principles
for the design of urban landscapes more nature-
friendly (Turner 2003).

In terms of habitat size, the value of large eco-
logical reserves and large patches is well accept-
ed, but more work is needed on the value of inter-
mediate-sized reserves and patches or small area
habitat features (Zuidema et al. 1996, Gilfedder &
Kirkpatrick 1998, Semlitsch & Bodie 1998). Such
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Abstract. This study was carried out to find what factors could affect bird diversity in green areas in an urban 
landscape. We selected 83 sites of different size and type of urban landscapes in Seoul, South Korea and surveyed bird
diversity. Urban green patches were grouped into three subclasses: < 1 ha, 1–10 ha and > 10 ha. The cumulative bird
diversity was greater in the subclass 1-10 ha than in < 1 ha or in > 10 ha. We suggest that bird diversity was closely
related to habitat size, especially in the category 1–10 ha, and recommend this area be used to establish new bird 
habitats in urban landscapes. The number of bird species was significantly correlated with the number of insect species
in studied patches, but was not correlated with the size of green areas or the distance to roads. Therefore, we suggest
that the number of insect species is the most important factor affecting bird diversity within our urban study area.
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Tree species, substrate diameter and its viabili-
ty, interspecific competition and predation are
among the crucial factors affecting nest-site selec-
tion in woodpeckers (Short 1979, Wesołowski &
Tomiałojć 1986, HDgvar et al. 1990, Stenberg 1996,
Bai et al. 2005, Kosiński et al. 2006). A broad gener-
alisation suggests that among all woodpeckers
Picidae there is a relationship between body size
and substrate diameter at nest-height (e.g. Conner
et al. 1975, HDgvar et al. 1990, Stenberg 1996). It
has been shown that the choice of thin stems or
fragments by the smallest species is affected by a
lower risk of the nest-hole being taken over and
enlarged by larger species of woodpeckers (Short
1979). Moreover, some nest-hole attributes, e.g.
entrance size and nest-hole depth, may protect

broods against a variety of predators (Walan-
kiewicz 1991, Sandström 1992, Wesołowski 2002).

Middle Spotted Woodpeckers (20–22 cm; wing-
span 33–34 cm, Pasinelli 2003) are ca 10% smaller
than Great Spotted Woodpeckers (22–23 and
34–39 cm respectively, Michalek & Miettinen
2003). This suggests that the Middle Spotted
Woodpecker nest-hole sizes should be smaller
than those excavated by Great Spotted Wood-
peckers. Günther (1993) suggested that the Mid-
dle Spotted Woodpecker’s ability to build smaller
nest-holes, excavated higher in the tree and in
thinner substrate than Great Spotted Wood-
peckers, might have evolved to reduce cavity
kleptoparasitism (sensu Kappes 1997), and there-
by enabling the co-existence of both the wood-
pecker species (see also Pasinelli 2003). However,
this suggestion has not yet been directly tested by

Nest holes of Great Spotted Woodpeckers Dendrocopos major and
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Abstract. Great- and Middle Spotted Woodpecker nest-hole dimensions and tree diameters at hole-entrance height
were analyzed in order to test the hypothesis that Middle Spotted Woodpeckers, by making use of a thinner substrate
and excavating smaller nest-holes, may reduce interspecific competition for nest-sites with Great Spotted Woodpeckers.
It was found that only the vertical diameter of Great Spotted Woodpecker nest-hole openings and the entrance-hole
area (49.2 mm, 17.8 cm2 respectively) were significantly larger than the corresponding parameters in Middle Spotted
Woodpeckers (44.9 mm, 16.2 cm2). The average tree diameter at nest-height was 42.7 cm in Great Spotted Woodpeckers
and 38.2 cm in Middle Spotted Woodpeckers, and did not differ between the two species. There were no correlations
between the tree diameter at nest height and nest height in either species. The small variation in hole-entrance diame-
ters (CV ≤ 10%) and the distance that a predator had to reach to plunder the nest (≥ 19 cm) are most likely to protect
woodpeckers' broods against arboreal predators — mainly Pine Martens. It is concluded that the tree diameter at nest-
height probably makes little or no difference with respect to avoidance by Middle Spotted Woodpeckers of competition
with Great Spotted Woodpeckers. The role of nest-hole size in terms of its influence on reproduction is also discussed.

Key words: Great Spotted Woodpecker, Middle Spotted Woodpecker, Dendrocopos medius, Dendrocopos major, nest-hole
dimension, substrate thickness, cavity kleptoparasitism
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Caterpillars are especially important as food
resources for insectivorous birds during the
breeding period (Morse 1971). Tits, especially the
Great Tit Parus major and the Blue Tit specialise in
exploiting caterpillars as the most profitable food
for their nestlings (Blondel et al. 1991, Perrins
1991, Bańbura et al. 1999). Caterpillars contain a
balanced proportion of essential nutrients and
water necessary for tit nestling development and,
in addition, their sizes and physical form are suit-
able for easy swallowing by nestlings (Perrins
1991, Zandt 1997, Bańbura et al. 1999). Most cater-
pillar species feeding on fresh foliage of decidu-
ous trees possess these properties and are very
numerous. As assessed by Perrins (1979), the
foliage of just one big oak tree may be occupied
even by a hundred thousand caterpillars.
Although it is well known that tit nestlings require
also some additional components of their diet, for
instance spiders (Perrins 1979, 1991, Tinbergen

1981, Graveland & Drent 1997, Zandt 1997,
Bańbura et al. 1999, Naef-Daenzer et al. 2000), yet
the timing of Blue and Great Tit breeding is usual-
ly adjusted to the period of the rich availability of
caterpillars (van Balen 1973, Cramp & Perrins
1993, Dias & Blondel 1996, Bańbura 1997,
Lambrechts et al. 1997, Blondel et al. 1999, 2006).
Because of time constraints on this food resource,
the key condition for tits to efficiently utilise it is to
be able to synchronise the most food-demanding
life-stage with it. Tits have been known to more or
less precisely synchronise their breeding with
caterpillar production in tree canopies even in
caterpillar-poor habitats where caterpillar propor-
tion in tit nestling diet is relatively low (Perrins
1979, 1991). In areas where habitats differ in the
abundance and timing of caterpillars, tits may or
may not make a correct adaptive decision on
reproduction with respect to the timing and
clutch size, depending on evolutionary and eco-
logical circumstances (Perrins 1965, Pettifor et al.
1988, Dhondt et al. 1990, van Noordwijk et al.
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Abstract. Arthropod assemblages living in tree canopies in two habitat types — a rich woodland and poor parkland —
were studied in 2003–2005 as a background for describing the dynamics of caterpillars; the study system was located in
central Poland. Caterpillars, the optimal food of breeding tits, varied in abundance between both habitats and years.
The peak abundance of caterpillars was at least 3 times higher in the woodland than in the parkland habitat. There were
also pronounced differences in caterpillar production between years, with every consecutive year during 2003–2005
being trophically worse than the previous one. The Blue Tits' timing of breeding coincided roughly with the timing of
caterpillar abundance in particular years. Mean clutch size corresponded strictly to the inter-habitat and inter-year pat-
tern of variation in caterpillar availability, suggesting adaptive responses in Blue Tit reproduction to food resources.

Key words: Blue Tit, Cyanistes caeruleus, habitat variation, annual variation, arthropods, caterpillars, food, clutch size,
timing of breeding
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Numerous studies deal with bird breeding suc-
cess until nestlings have left the nest (e.g., Nice
1957, De La Puente & Yanes 1995, Gil-Delgado &
Lacort 1996, Ponz et al. 1996, Yanes & Suárez 1996).
However, studies covering the period between
fledgling and the next breeding season are scarce
(e.g., Husby & Slagsvold 1992, Anders et al. 1997,
Adams et al. 2001, Naef-Daenzer et al. 2001, Todd
et al. 2003, Adams et al. 2006, Wiens et al. 2006). It
has been suggested that in this period there are
two moments when mortality may be most
important. One of them is during the first days
after leaving the nests, when fledglings complete-
ly depend on parents. There is evidence that juve-
nile mortality is particularly high during the first

weeks after leaving the nest (Perrins 1979, 1980,
Drent 1984, Magrath 1991, Naef-Daenzer et al.
2001). The second critical moment is when juve-
nile disperse, that begins just after offspring
become independent from their parents and they
abandon the parental territory (Eden 1987, Hagen
et al. 2005).

Several studies deal with the ecology and
behaviour of Magpies (Baeyens 1981, Hogstedt
1981, Reese & Kadlec 1985, Birkhead 1991, Jerzak
1994, Eguchi 1995, Soler et al. 1996, Antonov &
Atanasova 2003, Ponz & Gil-Delgado 2004), among
them that studying nest success and post-fledging
survival (Birkhead & Goodburn 1989). Husby &
Slagsvold (1992) pointed out that the knowledge
of post-fledging survival is essential for the evalu-
ation of different breeding strategies. Studying

Survival rates of young Magpies Pica pica in a mountain population of
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mountain population of area of eastern Spain. Acta Ornithol. 42: 63–68.

Abstract. The aim of this study was to estimate the survival of young Magpies between fledging and the next breeding
season and to identify some of the factors affecting it. A total of 50 nestlings were colour-ringed in two breeding 
seasons in the valley of the Pitarque River (Teruel, E Spain), and were monitored weekly until May of the following year.
59 nestlings were also colour-ringed in two nearby localities (4–5 km) to detect possible dispersal to and from our study
area. Mark-recapture analyses were used to estimate weekly survival, which was assumed to be constant for periods of
four weeks in order to reduce the number of parameters. Models with the effect of time, age class, season and year were
fitted, and the best models were selected using quasi-likelihood Akaike's Information Criterion adjusted for small 
sample sizes (QAICc). The best three models included seasonal variation in survival, and the second and third models
also selected the effect of age class. The seasonal variation in the survival of young Magpies exhibited two critical
moments: firstly, on becoming independent of the parent birds (August–September), and secondly, when individuals
abandoned the communal roost and started to establish their own territories (February–March). The weight of 14-day-
old nestlings positively affected survival until 4 and 6 months after leaving the nest. No evidence for dispersal was
found; this supports the view that survival does indeed decrease in the cited periods, possibly because of the increased
risk of predation.

Key words: Magpie, Pica pica, survival, population tendency, mountain area, population, Spain
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INTRODUCTION

Among European raptors, the Common
Kestrel colonized cities most successfully (Cramp
& Simmons 1980). Their breeding densities in
cities are higher than farmland populations
(Plesník 1992, Salvati et al. 1999). Studies of urban
Kestrels in large European cities usually indicate a
high proportion of birds in the diet (Yalden 
1980, Darolová 1986, Quere 1990, Plesník 1992,
Romanowski 1996, Kübler et al. 2005). On the
other hand, voles still comprise a considerable
part of Kestrel diet in these cities (i.e. Plesník 1992,
Romanowski 1996, Rejt et al. 2000). Voles are not
available in the city center (Čiháková & Frynta
1996), therefore, Kestrels are forced to hunt voles
outside of the urbanized area.

Vole-eating raptors are mainly territorial, due
to large energy requirements (Peery 2000). Many
factors affect their home range size, especially
food conditions (Village 1982, 1987), breeding 

density (Bowman & Bird 1986, Leary et al. 1998),
phase of breeding cycle (Sparks et al. 1994) and
relatedness of individuals (Walls & Kenward
2001). 

The Kestrel territory is defined as actively
defended area, usually within a radius up 100 m
from the nest (Cavé 1968). On the other hand,
home ranges (~ whole activity ranges) can be sev-
eral times larger than territories. In general,
Kestrel home ranges are always larger than active-
ly defended territories (Village 1990). 

Common Kestrels maintain their territories
during the breeding season (migratory popula-
tions) or throughout the whole year (resident
populations, Village 1990), defending them from
other Kestrels. Similarly to other falcons, Kestrel
males provide most of the food for chicks (Cramp
& Simmons 1980). Simultaneously, the males
defend their territories more often and more vig-
orously than females (Wiklund & Village 1992).
The hunting ranges of Kestrels may usually 

How urban Kestrels Falco tinnunculus divide their hunting grounds: 
partitioning or cohabitation?

Jan RIEGERT, Drahomíra FAINOVÁ, Václav MIKEŠ & Roman FUCHS

Faculty of Biological Sciences, University of South Bohemia, Branišovská 31, 370 05 České Budějovice, CZECH 
REPUBLIC, e-mail: honza@riegert.cz

Riegert J., Fainová D., Mikeš V., Fuchs R. 2007. How urban Kestrels Falco tinnunculus divide their hunting grounds:
partitioning or cohabitation? Acta Ornithol. 42: 69–76.

Abstract. The hunting ranges of 34 male urban Kestrels were studied in a small city (40 km2) in S Bohemia (Czech
Republic). It was assumed that males from the city center and periphery hunt for voles mainly on the city's outskirts.
The “city-center” males are unable to defend their hunting ranges on the periphery because of aggression on the part
of the “periphery” Kestrels. To counter this, they may either 1) invade the hunting ranges of periphery males or 2) 
establish their own exclusive hunting ranges. Our data supported the first suggestion. Hunting range size varied 
greatly, from 0.8 to 25.0 km2 (7.2 ± 6.9 km2), with large overlaps of between 0.3% and 51.4% (12.5 ± 11.6%). The ranges
of city-center males were several times larger than those of the periphery males, and greatly overlapped the ranges of
other city center and periphery males. Overlapping of the hunting ranges of periphery males was less extensive. The
higher energy costs in terms of flying to distant suitable hunting areas and frequent changes of hunting grounds should
decrease the preference for nesting in the city center. Therefore, we suggest that Kestrels derive other advantages from
living in the city center (e.g., the high quality of nest sites). Cohabitation, whereby city center males invade the 
hunting grounds of periphery males, appears to be a more effective strategy than partitioning.

Key words: Kestrel, Falco tinnunculus, urban, hunting range
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INTRODUCTION

The Grey Heron is mainly a winter visitor in
the Macaronesian archipelagos (Snow & Perrins
1998), although recent breeding records have
been mentioned in the Cape Verde Islands
(Palacios & Barone 2001). In the Canaries, only
some unsuccessful nesting attempts have been
recorded (Martín & Lorenzo 2001). In these
islands (e.g. Tenerife) some individuals are present
throughout the year, not only using inland reser-
voirs as feeding sites, but also fields, water sources
in ravines and xeric flat lands. Its winter popula-
tion ranges between 29–62 individuals (Martín &
Lorenzo 2001).

Grey Heron diet, during the breeding season,
has been well documented in Europe by using
several methods (Owen 1955, Hewson & Hancox

1979, Giles 1981, Moser 1986, Draulans et al. 
1987, Marquiss & Leitch 1990, Peris et al. 1995,
Lekuona & Campos 1998, Jakubas & Miodu-
szewska 2005). However, information on its sea-
sonal feeding habits throughout the year remains
scarce, probably because in the northern part of 
its geographical range the species shows a migra-
tory behaviour. Furthermore, very little is known
about the feeding ecology of this heron in insular
environments, particularly in oceanic islands
(Voisin 1991, Sawara et al. 1994, Nanpo & Matsuda
2006).

In general, the Grey Heron shows piscivorous
feeding behaviour in continental ecosystems.
Nevertheless, preliminary observations carried
out in the Canaries have shown that most of the
pellets have a high content in Odonata larvae and,
less frequently, aquatic beetles (Martín & Lorenzo

Seasonal diet of the Grey Heron Ardea cinerea on an oceanic island
(Tenerife, Canary Islands): indirect interaction with wild seed plants

Airam RODRÍGUEZ1,2, Beneharo RODRÍGUEZ3, Beatriz RUMEU1 & Manuel NOGALES1

1Island Ecology and Evolution Research Group, Instituto de Productos Naturales y Agrobiología (IPNA-CSIC),
Astrofísico Francisco Sánchez 3, 38206 La Laguna, Tenerife, Canary Islands, SPAIN, e-mail: airamrguez@ipna.csic.es
2Current address: Department of Evolutionary Ecology, Estación Biológica de DoZana (IPNA-CSIC), Pabellón del Perú,
Avda. María Luisa S/N, 41013 Seville, SPAIN
3C/ La Malecita S/N, 38480 Buenavista del Norte, Tenerife, Canary Islands, SPAIN

Rodríguez A., Rodríguez B., Rumeu B., Nogales M. 2007. Seasonal diet of the Grey Heron Ardea cinerea on an 
oceanic island (Tenerife, Canary Islands): indirect interaction with wild seed plants. Acta Ornithol. 42: 77–87.

Abstract. In 199 pellets analyzed a total of 7 460 prey items were counted, 96.2% of which were arthropods. Aeshnidae
larvae (Odonata) made up 66.1% of the total prey items and were the main invertebrate group. Vertebrates constituted
3.8%, with reptiles and mammals being the main prey of this type (1.8% each). Despite the small size of the inverte-
brates, this group reached > 60% in terms of biomass. All the main prey items varied significantly among seasons.
Odonata was the most important group in all seasons, reaching its maximum value in summer. In the case of verte-
brates, reptiles were captured mainly in spring, mammals in winter. With regard to indirect interaction with seeds, a
total of 901 seeds associated with lizard remains were found in 77 pellets, indicating that they had previously been con-
sumed by these reptiles. External visual damage of seeds was low and only 1.1% was destroyed. No seeds germinated
after the four-month germination experiment and practically all of them were unviable. In conclusion, these results
indicate that Grey Heron diet on islands varies in comparison with continental zones, including an important number
of invertebrates and reptiles. Furthermore, this bird acts as an opportunistic secondary seed disperser, although its eco-
logical effect does not seem to be very significant for the dynamics of the Canary Island ecosystems.

Key words: Grey Heron, Ardea cinerea, feeding ecology, seasonal diet pattern, secondary seed disperser, islands
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INTRODUCTION

Changes in landscapes induced by man are
often accompanied by a degradation of the origi-
nal environment and a successive loss of biologi-
cal diversity, including birds (Radford et al. 2005).
River beds and riparian stands along river mean-
ders have been extensively modified by develop-
ment projects arising from demands on agricul-
ture production and flood control (Moerke &
Lamberti 2004). These changes have contributed
to alterations in the habitat structure and degra-
dation of riverine ecosystems (Pellantová &
Martiško 1994), particularly native riparian forests
(Gumiero et al. 1998). Riparian banks exhibit both
high richness and abundance of breeding birds
and may act as migration dispersal corridors on a
regional scale (Bolger et al. 2001). Several studies
from North America and Australia have shown

negative responses of riparian breeding bird com-
munities to land management practices (Jansen &
Robertson 2001, DeschLnes et al. 2003, Scott et al.
2003). However, though these wetland habitats
may become centres of biodiversity particularly in
intensively managed agricultural landscapes
(Jansen & Robertson 2001, Skórka et. al 2006), no
similar studies have been carried out in Europe.
Such studies might offer considerable support to
reduction of further degradation of riverine habi-
tats and strengthen interest in river restoration
projects (Brookes 1996, Badarau et al. 2004). These
projects are at present confined to a few localized
restoration sites of floodplain forests in most
European countries (Hughes & Rood 2003).

On the other hand, the introduction of 
some artificial habitats such as urbanised areas, 
pastures, fishponds or dams along water bodies
has led to the establishment of new communities

Diversity loss to bird communities after regulation of riverine meanders:
Is it compensated by growing oaks on fishpond dams?

Miroslav ŠÁLEK1, Jana SVOBODOVÁ1,2 & Petr ZASADIL1

1Department of Ecology and Environment, Faculty of Forestry and Environment, Czech University of Life Sciences,
Kamýcká 129, CZ-165 21 Prague, CZECH REPUBLIC, e-mail: salek@fle.czu.cz
2Institute of Vertebrate Biology, Academy of Sciences of the Czech Republic, v.v.i. Květná 8, CZ-603 65 Brno, CZECH 
REPUBLIC

Šálek M., Svobodová J., Zasadil P. 2007. Loss of diversity in bird communities after regulation of riverine meanders:
How strong is the compensatory effect of mature growth on fishpond dams? Acta Ornithol. 42: 89–97.

Abstract. Alterations to riverine ecosystems and the establishment of new man-made habitats along rivers have been
accompanied by changes in vegetation composition and structure, which affect the birds inhabiting riparian stands. 
We examined the differences between bird communities inhabiting the relict growth of river meanders and those 
inhabiting secondary plantations along the Rivers Otava and Blanice (Czech Republic). In addition, we investigated
whether the well-developed oak plantations on artificial fishpond dams, which are common in the studied landscape,
might compensate for the loss of bird diversity following river regulation. Breeding bird community and habitat 
attributes were studied on 30 fixed-width line transects and analysed using Multivariate Redundancy Analysis. Relict
meanders were the most structurally diversified habitat type, with the highest species diversity and the great richness
of forest birds. In contrast, secondary plantations were the simplest stands with the poorest communities inhabited by
more farmland species. Fishpond dams, though resembling the meanders more so than secondary stands, were found
to be insufficient compensation for river meanders in regard to avian diversity. Supporting diverse plantations of 
softwood tree species and widening the narrow belts along river banks are highlighted as ways of managing riparian
stands that are beneficial to birds.

Key words: biodiversity loss, fishpond stands, habitat deterioration, redundancy analysis, river ecosystems
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INTRODUCTION

Identification of mechanisms allowing for the
coexistence of sympatric species belongs to central
issues of community ecology. The coexisting
species are expected to evolve strategies of niche
differentiation, which enable them to avoid com-
petition for limited resources in areas of sympatry
(Pianka, 1969, Schoener 1974, 1986). Differenti-
ation of food resources is one of the most impor-
tant modes of resource partitioning in birds
(Newton 1998). Reduction of the food-niche over-
lap may result from differences in the type and
size of prey items or from the segregation of forag-
ing areas (Tokeshi 1999). Food composition and
quantification of the dietary overlap in the coexist-
ing species was analysed in numerous studies

(Nilsson 1984, Chapman & Rosenberg 1991, Bureš
1994, 1995, Rolando & Laiolo 1997, Gerstell &
Bednarz 1999, Leme 2001, Dyrcz & Flinks 2003,
Garcia & Arroyo 2005). In spite of that, many
aspects of field studies of the competition for food
between sympatric species remain methodologi-
cally problematic. The birds reflect the temporal
and spatial variation in prey availability, and the
current food supply strongly affects the diet com-
position (Jaksic & Braker 1983, Recher 1990).
Especially in birds feeding on invertebrates, the
food supply may vary not only between years and
localities, but also within the season and on a finer
scale, among the individual territories (Cooper &
Whitmore 1990, Wolda 1990). At the same time,
the availability of invertebrates is difficult to quan-
tify, especially in those species searching for food

Differences in the nestling diets of sympatric Redstarts Phoenicurus
phoenicurus and Black Redstarts P. ochruros: Species-specific preferences
or responses to food supply?

Ondřej SEDLÁČEK1, Roman FUCHS2,3 & Alice EXNEROVÁ2

1Charles University in Prague, Faculty of Science, Department of Ecology, Viničná 7, 128 44 Prague 2, CZECH 
REPUBLIC, e-mail: zbrd@email.cz
2Charles University in Prague, Faculty of Science, Department of Zoology, Viničná 7, 128 44 Prague 2, CZECH 
REPUBLIC, e-mail: exnerova@natur.cuni.cz
3Faculty of Biology, University of South Bohemia, Branišovská 31, 370 05 České Budějovice, CZECH REPUBLIC, 
e-mail: fuchs@tix.bf.jcu.cz

Sedláček O., Fuchs R., Exnerová A. 2007. Differences in the nestling diets of sympatric Redstarts Phoenicurus 
phoenicurus and Black Redstarts P. ochruros: species-specific preferences or responses to food supply? Acta Ornithol.
42: 99–106.

Abstract. We have investigated whether differences in nestling diet found between locally sympatric Redstarts and
Black Redstarts are caused by species-specific preferences or by a different food supply in their territories. The diet of
nestlings in a mosaic-like urban environment was studied using the neck-collar method. We found no significant dif-
ference in the length of Redstart and Black Redstart prey items. However, the two species did bring to their nestlings
invertebrates of different taxa. We used the variance partitioning method based on multivariate Redundancy Analysis
to test the influence of habitat, timing of breeding, and the species of redstart itself on nestling-diet composition. Most
of the variance in the nestling diet (all the canonical axes explained 70.6% of the variance) could be attributed to habi-
tat variables (34%) and the timing of breeding (8.9%), but only 8.1% to the species of redstart. We suggest that the diet
of the two redstart species is influenced largely by current prey availability and, consequently, that interspecific com-
petition is avoided primarily by territory exclusion rather than by food-niche separation. We consider the variance par-
titioning method to be a powerful tool for identifying the effects of various explanatory variables that could influence
food composition in birds.

Key words: diet selection, interspecific competition, local sympatry, urban environment, seasonal variation,
Redundancy Analysis, variance partitioning
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INTRODUCTION

More and more widespread development of
urban areas has become an important factor influ-
encing animal world (e.g. Gillbert 1989, Luniak
2004). A new, artificial environment created by
humans destroys habitats but can also generate
new ecological niches for many species (Luniak
2004). Inhabiting urban environment is followed
by changes in several aspects of theirs biology and
ecology, including food habits and diet compo-
sition (e.g. Andrzejewski et al. 1978, Luniak 2004).
For sedentary species, adjustment to new trophic
conditions can be crucial during winter when
food availability decreases. It can be true especial-
ly for birds of prey that unlike most synurbic
species do not utilize anthropogenic food but 
prey upon other animals. Raptors rarely become
synurbic species (e.g. Brown 1978). In western
Palearctic the most common urban bird of prey is
the Kestrel (e.g. Cramp & Simmons 1980, Śliwa &
Rejt 2006). This species started colonising cities

about 150 years ago in Western Europe and
recently is more and more common also in east
European towns where they establish stable and
dense populations (e.g. Salvati et al. 1999, Rejt
2001, Kübler et al. 2005). 

In the case of open landscape (rural) Kestrel
populations, diet composition and variation, diet
preferences, as well as the relationship between
diet and population productivity during whole
year have been studied by several authors (e.g.
Korpimäki 1985, 1986, Korpimäki & Norrdahl 1991
and others). There are significantly fewer studies
concerning the foraging ecology of urban popu-
lations, especially those from Central and Eastern
Europe, which have been living in cities for a 
relatively short period. Furthermore, most studies
focused on the breeding season and/or were
based on small sample sizes (e.g. Pikula et al. 
1984, Romanowski 1996, Salvati et al. 1999).
Consequently, there is little data on winter diet
composition in urban populations (e.g. Darolova
1986).

Weather-dependent variation in the cold-season diet of urban Kestrels
Falco tinnunculus

Michał ŻMIHORSKI & Łukasz REJT

Museum and Institute of Zoology, Polish Academy of Sciences, Wilcza 64, 00–679 Warsaw, POLAND, e-mail:
zmihor@interia.pl, luka@miiz.waw.pl

Żmihorski M., Rejt Ł. 2007. Weather-dependent variation in the cold-season diet of urban Kestrels Falco tinnunculus.
Acta Ornithol. 42: 107–113.

Abstract. The composition and variation of the diet of urban Kestrels in Warsaw (Central Poland) were studied during
non-breeding periods (October-March) between 1995 and 2003. A total of 1 651 pellets were collected (at 15 sites), in
which 2 390 vertebrate prey items were found. The most common prey were small rodents (80% of items, 78% of 
biomass), predominantly Common Voles. Birds were markedly less common (7% of items, 11% of biomass). The dietary
composition was variable during the cold season. Mean ambient temperature and the consecutive day of the cold 
season did influence the diet composition but snow depth did not. The main prey category in the Kestrels’ diet —
Microtidae — remained stable and independent of weather conditions. The percentages of mice and birds were 
negatively affected by mean ambient temperature, and consumption of birds was higher at the beginning (October)
than at the end of the winter (March). Prey number and biomass of prey per pellet decreased during the cold season
but were not influenced by temperature. The index of food niche breadth was inversely proportional to temperature.

Key words: Kestrel, Falco tinnunculus, ambient temperature, diet variability, urban habitat
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SHORT NOTES

The availability of robust estimates of the
demographic parameters is critical in modelling
the evolution and viability of small populations.
Among these parameters, age at maturity has
been suggested to be an influential life-history
trait with significant consequences for population
dynamics (Oli & Dobson 1999, 2003). Due to 
its very small population size and isolation, the
four remaining European populations of 
the Bearded Vulture (Alps, Corsica, Crete and
Pyrenees) are threatened and there is a need 
to perform population dynamics and viability
analyses in order to guide their conservation
management (Bretagnolle et al. 2004).

The Bearded Vulture is a cliff-nesting and ter-
ritorial species that feeds on bone remains of
medium-size ungulates. In Europe it lives in
mountainous zones of the Pyrenees (France and
Spain), the Alps (Austria, Switzerland, Italy and
France, where it was reintroduced in 1986), the
south of the Balkans and the islands of Corsica
and Crete (Heredia 2005). This species is a long-
lived bird of prey with a maximum lifespan of at
least 45 years in captivity (H. Frey, pers. obs.) and
a mean lifespan in wild birds of 21.4 years (Brown
1997), a low fecundity rate (clutch size of two eggs
with obligate siblicide, Margalida et al. 2003, 2004)
and a long generation time. 

First breeding age in captive and wild Bearded Vultures Gypaetus 
barbatus

Ramón J. ANTOR1, Antoni MARGALIDA2*, Hans FREY3, Rafael HEREDIA4, Luis LORENTE5 &
José Antonio SESÉ6
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Antor R. J., Margalida A., Frey H., Heredia R., Lorente L., Sesé J. A. 2007. First breeding age in captive and wild
Bearded Vultures Gypaetus barbatus. Acta Ornithol. 42: 114–118.

Abstract. We present data on the age of first breeding in captive and wild Bearded Vultures. The mean age of first breed-
ing (egg-laying) in the captive population was 7.7 years for females and 8.9 for males. The first offspring was raised on
average by 8.3-year-old females and 9.7-year-old males. In wild Bearded Vultures, first-time-paired and territorial indi-
viduals were recorded when they were 6.5 years old, on average. The mean age of first breeding was 8.1 years, where-
as the mean age of first successful breeding was 11.4. Paired females were recorded at the age of 6.5 years and breed-
ing at 6, whereas the youngest recorded paired males were 6.4 years old and breeding at 7. 39.5% of the marked birds
alive over 6 years were recorded as not yet territorial, suggesting the existence of a substantial fraction of adult floaters
without breeding territories. Pyrenean Bearded Vultures are characterized by delayed reproduction, with the first
breeding attempt taking place well after the acquisition of full adult plumage. We discuss whether deferred breeding
in this increasing population could be explained by the increase in density and/or mortality rate in the younger age
groups, which could affect the age of maturity.

Key words: Bearded Vulture, Gypaetus barbatus, age of first breeding, delayed maturity
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