
INTRODUCTION

Humans are increasing their pressure on the
world’s ecosystems in multiple ways. This pres-
sure is mirrored in recent changes in climate, land
use, biogeochemical cycles and mobility of organ-
isms (Chapin et al. 2000, Parmesan 2006). As a con-
sequence, those animals whose life cycles take
place over large spatial scales or at multiple sites
might be under increased threat. This is because
human-induced alterations are likely to affect
some part of the animal’s life cycle. Waders, one of
the world’s longest-distance-travelling groups of
animals, are among the most likely candidates to
be negatively affected by human activities.
Indeed, their populations have been declining at
an accelerated rate (Stroud et al. 2004). The vul-
nerability of waders stems from their life histories.
Many of them breed at high latitudes where

adverse weather conditions can easily lead to
failed breeding attempts and higher mortality
(Ganter & Boyd 2000). During migration they rely
on stopover sites, which occur as discrete patches
in mostly unsuitable landscape, for refuelling and
moult, and similarly their wintering sites are often
limited to a dozen or so places. Both the stopover
and wintering sites are frequently located in
coastal areas, estuaries, limnic habitats, ponds or
sewage farms; all of which are either close to
human settlements, or human activities are high
in these sites. Successful refuelling, a necessary
prerequisite for their further migration (Zwarts
1990), might not only be affected by direct human
disturbance (Baker et al. 2004), but also indirectly,
through the interplay of weather and availability
of food. Since most waders rely on an arthropod
diet, and arthropod activity is linked to weather,
their migration must be fine-tuned to available
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Abstract. Advancement of spring migration in response to recent global climate change is well documented for a vari-
ety of bird species, but the pattern for autumn migration is rather equivocal. During a 42-year period (1964–2005) the
changes in timing of spring and autumn migration of eight wader species were studied at multiple inland sites in
Central Europe (Czech Republic and Slovakia) using ringing data. While a clear pattern was found for the advancement
of the spring passage, there were variable trends in the timing of the autumn passage. Three species significantly
advanced (Wood Sandpiper, Common Sandpiper and Dunlin), three species delayed (Ruff, Snipe and Little Ringed
Plover), and two species did not change the timing of the autumn passage (Little Stint and Green Sandpiper). Earlier
studies had predicted that long-distance migrants wintering south of the Sahara would advance the timing of autumn
migration, while short-distance migrants would postpone it. However, our findings do not fully conform to these pre-
dictions. Across species, the timing of both the spring and autumn passages was negatively associated with the winter
North Atlantic Oscillation (NAO) index, suggesting that even in long-distance migrants the timing of migration might
be under direct environmental control. In conclusion, phenological responses of birds to recent changes in climate are
quite coherent for the early phenological phases; however, the responses to later phases are not so straightforward, and
the present study contributes to this diverse pattern.
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INTRODUCTION

Food resources for wild avian populations
tend to be variable in time and space, which espe-
cially limits breeding birds, at both the proximate
and ultimate levels (Lack 1954, Martin 1987,
Blondel et al. 1991, Perrins 1991). It was hypothe-
sized, at the background of life-history theory,
that birds individually optimize their fitness by
making an adjustment in their reproductive
investment with respect to their individual condi-
tion and the state of their environment, first of all,
food availability (Perrins & Moss 1975, Martin

1987, Pettifor et al. 1988). The reproductive invest-
ment decisions involve the allocation of assimilat-
ed resources (energy) into reproduction (current
versus future) storage and current self-mainte-
nance as well as mending body structure dam-
ages; when the assimilated resources are limited,
those allocation targets have to be traded-off
(Sibly & Calow 1986, Kozłowski 1992, 1999, 2006,
Roff 1992, Stearns 1992, Cichoń 1997). 

Life-history theory implies that for nestlings to
be able to survive up to fledging and then up to
the complete reproductive maturity, they should
be in good physiological condition. Although
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Abstract. Producing high quality offspring of good physiological performance, able to survive to independence and,
then, to reproductive maturity is a major component of life history strategies. The ability of nestling altricial birds to
develop a good physiological condition depends to a large extent on the amount and quality of food provided by par-
ents, as well as other aspects of parental care. We hypothesized that experimental changes to the original brood size
should affect both parental Blue Tits and their offspring, resulting in corresponding changes in the body condition of
the nestlings. Over two breeding seasons, using two habitat sites, we conducted an experiment with two manipulative
treatments applied to broods of three-day-old nestlings — the reduction or enlargement of broods by three nestlings,
and one non-manipulative control treatment. Our aim was to test whether the experiment would affect a number of
different measures of nestling condition: blood concentrations of hemoglobin and glucose, heterophil-to-lymphocyte
ratio and morphometric condition index, all being analyzed when the nestlings were 13 days old. We found no effect
in the case of hemoglobin, despite the fact that it had previously been shown to be sensitive to large-scale differences
in trophic conditions between habitats and years and to the experimental removal of nest parasites. All the remaining
variables, i.e. heterophil-to-lymphocyte ratio, glucose concentration and morphometric condition index, responded to
the experimental treatments, showing different but reasonable patterns of variation. We suggest that an experimental
increase in brood size definitely hinders the development of nestling physiological condition, but even an experimen-
tal reduction of broods can affect some physiological indicators (glucose), probably because of readjustments in the
feeding rate.
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Blue Tit, Cyanistes caeruleus

Received — Sept. 2008, accepted — Nov. 2008

ACTA ORNITHOLOGICA
Vol. 43 (2008) No. 2



INTRODUCTION

Body mass variation in birds has been mainly
analyzed during the breeding season (Moreno
1989a,b, Takagi 2002, Bleeker et al. 2005, Suárez et
al. 2005, among others). Moreno (1989b) proposed
two models to explain the changes during this
period: 1) The Incubatory Mass Loss model sug-
gests that females lose weight during hatching,
reaching their lowest level at the moment of chick
birth, to maintain or slightly increase their body
mass afterwards; 2) The Incubatory Mass
Constancy model suggests that adults maintain
their body mass during hatching but lose weight
during the period of rearing the nestlings.
According to Moreno (1989b), most passerines fol-
low this second model.

On the other hand, during the breeding sea-
son, the female decrease of body mass can be

caused by the reproduction costs (stress hypothe-
sis, Bryant 1979, Moe et al. 2002) or as an adapta-
tion in order to ease flight during the period in
which they are feeding their nestlings (pro-
grammed anorexia hypothesis, Freed 1981, Mo -
reno 1989a, Jones 1994). The two hypotheses are
not mutually exclusive (see Tinbergen & Williams
2002 for more details). Suárez et al. (2005) did not
find evidence to support the models suggested by
Moreno (1989b) in Tawny Pipit Anthus campestris
and proposed the stress hypothesis as the best
explanation for their data.

Outside the breeding season the importance of
body mass variation has been less analyzed. In
some passerines there is a winter peak in body
mass and this has been explained as an energy
storage strategy to overcome periods without
food (Biebach 1996). However, a larger body mass
may increase predation risk (Macleod et al. 2005).

Seasonal variation in the body size-body mass relationship in the
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Abstract. The variation of male (n = 105) and female (n = 107) Southern Grey Shrike body mass has been analyzed in
northern Spain during 2000–2002. The annual cycle was divided into autumn (October and November), winter
(December to February) and breeding season (March to July), the latter subdivided into egg incubation, small nestlings
and large nestlings periods. In order to analyze body mass, the residual index (RI) was used because it corrects body
mass related to body size. The mean RI value for males was negative during the whole breeding season and positive
during autumn and winter and it did not vary greatly between the periods. In females, the mean RI was definitely
greater during egg incubation compared to other periods. The RI value of females was higher than that of males 
during the egg incubation and large nestlings periods, showing no significant differences in other periods. Female
Southern Grey Shrikes (but not males) fitted to the programmed anorexia hypothesis during the breeding season
whereas in winter they did not increase their body mass, in clear contrast to what has been put forward in some 
theoretical models.

Key words: Southern Grey Shrike, Lanius meridionalis, body mass, mass change

Received — Oct. 2007, accepted — Sept. 2008

ACTA ORNITHOLOGICA
Vol. 43 (2008) No. 2



INTRODUCTION

Food supplementation studies have been used
to test the role of food availability in limiting
clutch size. Food has been provided to parents in
several species of birds, mainly by providing terri-
tories with extra food during different periods in
the reproductive cycle, which have shown for
example that birds respond with advancement in
laying dates (e.g. Källander 1974, Svensson &
Nilsson 1995, Aparicio & Bonal 2002). However, it
has been more difficult to demonstrate any
increase in clutch size for many of these species,
although an increase in egg mass, size or compo-
sition of the eggs have been observed in a few
species (e.g. Arcese & Smith 1988, Boutin 1989,
Meijer et al. 1990). On the other hand, in some
experimental studies no effects of food was

observed upon timing of laying or clutch size,
such as in the Eastern Screech Owls Otus asio
and Florida Scrub-Jay Aphelocoma coerulescens
(Gehlbach & Roberts 1997, Reynolds et al. 2003), or
no effect on egg volume in some species, such as
in the Black-legged Kittiwake Rissa tridactyla (Gill
et al. 2002).

One of the reasons why some studies on food
supplementation had difficulties in demonstrat-
ing any effects of additional food on lay-date
and/or clutch size, could be because the stimulato-
ry cue of extra added food is over-ridden by other
environmental conditions. For example, a recent
study on Wrentits Chamaea fasciata found no effect
of supplemental food on lay-date (Preston &
Rotenberry 2006). The authors postulated that the
birds were more responsive to environmental
cues that predicted resource availability when

Food supply and external cues limit the clutch size and hatchability in
the White Stork Ciconia ciconia
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Abstract. Clutch size is an important life history trait, and factors such as nest predation and food availability can both
be of crucial importance for its variation in nature. The aim of the present study was to evaluate the effects of extra food
on clutch size, laying date and hatching success in the White Stork. Three different colonies of White Storks were 
studied in northern Algeria over a three-year period (2002–2004) that was characterised by considerable variation in
both food availability and precipitation. This study demonstrated that an extra food supply during the pre-laying 
period had a positive effect on clutch size — nests with extra food had larger clutches. There was also an advance in
laying date and a greater hatching success in nests with access to extra food. In addition to food supply, clutch size was
independently affected by the year, which could have been due to differences in rainfall. Furthermore, the results of
this study suggest that extra food during the incubation period could help the parent birds resolve the conflict between
incubation behaviour and minimizing the time off the nest, i.e. increasing nest attentiveness in nests with extra food
and enhancing hatching success.
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Received — Sept. 2007, accepted — August 2008

ACTA  ORNITHOLOGICA
Vol. 43 (2008) No. 2



INTRODUCTION

Birds of prey vary greatly in body size, yet
these differences are not the result of evolutionary
pressures exerted from the top, since these species
are not subjected to predation. Therefore, the dif-
ferences are presumed to result from interactions
of raptors with their prey, and facilitate trophic
niche segregation by prey size among sympatric
predators. Larger vertebrate predators are expect-
ed to take larger prey than smaller predators, in
accordance with their foraging efficiency, because
1) larger prey may be more energetically prof-
itable for them (Schoener 1969, 1982, Stephens &
Krebs 1986), and 2) under competition they may
specialize in larger prey, thus reducing the over-
lap in resource use with smaller sympatric preda-
tors (Lack 1946, MacArthur & Levins 1967,
Bozinovic & Medel 1988, Padilla et al. 2007).

Although it has been well documented that,
for vertebrate predators, mean prey size increases
with predator size (e.g. Jaksić & Braker 1983, Marti
et al. 1993, Garcia & Arroyo 2005 — for raptors;
Gittleman 1985, Radloff & Du Toit 2004, Owen-
Smith & Mills 2008 — for mammalian carnivores),
this relationship could be purely statistical
because larger predators that are capable of killing
larger prey can still readily include small prey in
their diet, thus increasing dietary diversity and
food-niche overlap within predator species assem-
blages. Such a dietary overlap found in raptorial
assemblages has led to conclusions on the oppor-
tunistic feeding behaviour of raptors (Jaksić &
Braker 1983, Marks & Marti 1984, Marti et al. 1993,
Gerstell & Bednarz 1999) and doubts about reality
of food-limitation of those top predators (Jaksić &
Braker 1983). The feeding habits of North Ameri -
can birds of prey in multi-species communities at
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Abstract. Larger predators consume prey of greater mean size and include a wider diversity of prey in their diets than
their smaller counterparts occurring in the same communities. There is some controversy as to whether these patterns
result from opportunistic feeding behavior or from prey size selectivity leading to food-niche segregation among pred-
ators. This study examined the effects of body size on the diet of avian predators in the sagebrush habitat of north-east-
ern Utah. The assessment was based on data collected from the analysis of pellet contents and was deliberately con-
fined to mammalian components, almost exclusively from rodents. A significant positive relationship was found
between predator size and both average and maximum prey size, but no such correlation was found for the minimum
body size of prey. In general, there was considerable overlap in the rodent prey taken by different raptors, suggesting
opportunistic feeding behavior in these predators. However, the size (and species) of rodent prey that contributed most
to the consumed biomass was different for each bird species and correlated well with its body size. The revealed pat-
tern of larger raptors acquiring most biomass (energy) from larger prey, implies food selectivity based on its energetic
profitability, and niche segregation that could facilitate the coexistence of a high diversity of avian predators in the sage-
brush habitat. The possible role of food limitation and competition in the evolution of body size in raptors and the con-
sequences of size-dependent predation are discussed.

Key words: Accipiter, Buteo, Falco, body size, prey-predator relationships, raptors, rodent prey, sagebrush, food, pellets,
Utah
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INTRODUCTION

The period between leaving the nest and initi-
ation of breeding is often the most critical stage of
a bird’s life. Factors that influence pre-breeding
survival are likely to play a major role in the evo-
lution of life history traits (Green & Cockburn
2001). Some traits already emerge during nestling
development, with the remainder becoming evi-
dent as the fledglings become independent and
are no longer cared for by parents. The main
hypothesis explaining variability in the survival
rates of fledglings proposes that the most impor-
tant factors are nestling growth and condition,
which strongly influence survival and the recruit-
ment of young into breeding populations.
Fledglings with higher body mass have better pre-
breeding survival than those with lower body
mass (Krementz et al. 1989, Ringsby et al. 1998,
Van der Jeugd & Larsson 1998, Ponz Miranda et al.
2007 but see: Brown & Roth 2004). This is because
fledglings in better condition can more effectively

compete for food and survive shortages of food in
the first critical days of independence (Tinbergen
& Boerlijst 1990). However, this situation may
reverse in species in which survival is influenced
by predation, for example, in Juncos Junco phaeno-
tus (Sullivan 1989) and Tawny Owls Strix aluco
(Sunde 2005). In this case, a too high body mass
may impede the ability to escape from a predator.
It was shown that fledging date (Harris et al. 1994,
Verboven & Visser 1998, Naef-Daenzer et al. 2001,
Hetmański 2007b, but see: Monrós et al. 2002) and
brood size (Coulson & Porter 1985, Harris et al.
1994, Spear & Nur 1994, Müller et al. 2005) also
influences survival. Survival during the period of
gaining independence can also be influenced by
predation (Sullivan 1989, Sunde 2005), access to
food (Sol et al. 1998) and habitat characteristics
(Reed et al. 2003, King et al. 2006). 

The Feral Pigeon breeding strategy is based on
having the greatest number of broods to produce
many young during a season (Burley 1980,
Johnston & Janiga 1995, Hetmański & Wołk 2005).

Breeding parameters and recruitment in Feral Pigeons Columba livia f.
domestica
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Abstract. This research was conducted on the Feral Pigeon population in Słupsk (NW Poland). Breeding parameters
and the number of parental pairs’ young recruited into the breeding population were determined for 52–112 marked
pairs over three breeding seasons. Pairs had an average of 4.4 broods and produced 3.6 fledglings per breeding season.
From 39 to 49% of pairs in various seasons did not have any young recruited. Every fourth pair (25–30%) had a single
young bird recruited, from 12 to 20% of pairs — two young, from 4 to 11% — 3 young, and 6% of pairs had from four
to six young recruited. The number of recruits depended on the breeding parameters of the parents: it was lowest
among young pairs (low quality birds), those that began breeding late in the season, had a short breeding season, or
low breeding success. In contrast, high quality birds with a long breeding season, the highest reproductive parameters
and breeding success, had the most young recruited. Survival rate of young after leaving the nest was not found to be
influenced by the starting date or the length of the breeding season of pairs. However, nesting conditions, such as pair
density in colonies, may influence the fate of young birds after they leave the nest and are recruited.
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INTRODUCTION

According to estimation by IUCN (2007), the
Red Fox population size in Europe is generally
increasing, which was shown in many regions of
Europe (e.g. Tapper 1992, Gloor et al. 2001). The
increase has most probably been caused by oral
immunization of foxes against rabies (Stubbe
1999) and easy access to food, especially in subur-
ban areas (Harris 1977, Macdonald & Newdick
1982). In some areas where food was superabun-
dant, population density of the Red Fox reached a
very high level of 30 individuals per 100 ha (Harris
1977).

In Poland, the Red Fox population size has also
markedly increased in the last few decades, most
probably as a result of widespread application 
of rabies vaccination (Panek & Bresiński 2002,

Gołdyn et al. 2003). For example, in the western
part of the Wielkopolska region, population den-
sity of the species increased more than five-fold
during three last decades of XX century (Panek &
Bresiński 2002). At the same time, family dens
started to be commonly observed even in open
farmland, far from woodlands. Within their study
area, Panek & Bresiński (2002) found 83% of fox
dens in farmland (mainly in uncultivated patches,
crop fields, stacks of straw, orchards and drainage
ditches). According to Gołdyn et al. (2003), the
Red Fox population density was high even in an
open, deforested farmland, where most dens
were dug in ditches, marsh edges and boundary
strips between crop fields, but also in completely
flat ground. The population increase and shift-
ing in part to open farmland suggest that the spe-
cies — regarded as an adaptable opportunistic

Does Red Fox Vulpes vulpes affect bird species richness and abundance
in an agricultural landscape?
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Abstract. The aim of the study (carried out 25 km south of Poznań, western Poland) was to determine the impact of Red
Fox on bird abundance on farmland. Bird abundance was studied in the years 1999–2000 and 2005–2007 in three cate-
gories of sampling plots: 1) in small woods — with or without active fox dens, 2) along transects — starting from dens
and running across arable land, and 3) around points — located at dens and far from them. Thus, variability in bird
density was analyzed in relation to the presence/absence of Red Fox (in woods) and to the intensity of Red Fox pene-
tration of crops (approximated by distance from a den). Two groups of bird species were distinguished with respect to
their vulnerability to Red Fox predation pressure: 1) potential fox prey, i.e. species nesting on the ground and in low
vegetation; and 2) birds not threatened by foxes, i.e. species nesting in tree holes and in tall vegetation. To investigate
the relationships between bird distribution and Red Fox dens in woods, a step-wise multiple regression of bird density
and species number on woodland structure was first performed. The residuals derived from the model were used to
evaluate the impact of foxes by analyzing the differences between woods with and without active dens. Neither the
species number nor the bird density differed significantly between woods with and without active dens. The differ-
ences in bird density observed between years in woods with or without active dens were not significant, either. No rela-
tionship between bird density in crop fields and distance from fox dens was found. The results are contrary to those of
earlier studies and show that Red Fox does not affect farmland bird distribution, diversity and abundance, at least in
the short term.
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INTRODUCTION

The Arborophila are a galliform group native to
Asia, with 21 species in China and southeastern
Asia (Collar et al. 2001, Liao et al. 2007a). Sichuan
Partridges are protected in China and classified as
endangered by the IUCN (2005) because of their
restricted range (1800 km2), small population (<
2000 birds), and severely fragmented habitat
(King & Li 1988, Dai et al. 1998, Li et al. 2003). As
such, detailed information concerning habitat use
is essential for generating sound conservation and
habitat management plans (McGowan et al. 1995,
Fuller et al. 2000). Surveys over the past decade
have revealed that Sichuan Partridges are mon-

tane forest residents, confined to subtropical
broadleaf evergreen vegetation, most notably pri-
mary forests (Li & Zhang 1974, Xu et al. 1994, Dai
et al. 1998, Li et al. 2003, Liao et al. 2007b, Liao et
al. 2008), but they are not recorded in coniferous
plantations (Dai et al. 1998). However, those sur-
veys focused on distribution and overall habitat
requirements of the species and provided no con-
crete information of habitat use during the breed-
ing season, except for of birds preferring open for-
est floor with sparse bamboo growth and a damp
leaf-litter layer typically 5–10 cm deep (Dai et al.
1998). 

Considering that diurnal birds spend as much
as a half of their life foraging in habitat during

Habitat use by endangered Sichuan Partridges Arborophila rufipectus
during the breeding season 

Wen Bo LIAO1,3,5, Richard A. FULLER2, Jin Chu HU1 & Cao LI4*

1Institute of Rare Animal and Plants, China West Normal University, Nanchong 637002 Sichuan Province, CHINA
2Biodiversity and Macroecology Group, Department of Animal & Plant Sciences, University of Sheffield, Western Bank,
Sheffield, S10 2TN, UNITED KINGDOM
3Department of Ecology, College of Life Science, Wuhan University, Wuhan 430072 Hubei Province, CHINA
4Department of Life Science and Technology, Yibing College, Yibing 644007 Sichuan Province, CHINA, 
5Department of Experimental Zoology, North Sichuan Medicine College of Nanchong 637000 Sichuan Province,
CHINA
*Corresponding author: e-mail: licao233@163.com

Liao W. B., Fuller R. A., Hu J. C., Li C. 2008. Habitat use by endangered Sichuan Partridges Arborophila rufipectus 
during the breeding season. Acta Ornithol. 43: 179–184. DOI 10.3161/000164508X395298

Abstract. A detailed understanding of habitat associations of threatened species is essential for the development of
sound conservation and habitat management plans. The globally endangered Sichuan Partridge is endemic to montane
southwestern China, where it inhabits subtropical broadleaf forest. Its use of various habitats within the forest is poor-
ly known. Habitat use by Sichuan Partridges in Laojunshan Nature Reserve, Sichuan, was studied during the breeding
season (April–October). Habitat characteristics at feeding places were compared with randomly selected sites. Auditory
detection was used during transect surveys of calling males to locate birds and their feeding scrape sites. Partridges
were recorded in primary and secondary broadleaf forest, but not in coniferous plantations or farmland and settle-
ments. Birds occurred between 1400 and 1800 m a. s. l., typically on the ground with a gentle slope of between five and
15 degrees, close to paths and water sources. The habitats used by Sichuan Partridges differed from the random sites in
that they had a denser shrub layer, greater tree cover, thicker deciduous leaf depth and lower abundance of bamboo.
Principal Components Analysis identified factors interpretable as concealment, topography and leaf litter depth as key
axes of variation in Sichuan Partridge habitats. We suggest that habitat management plans incorporating this new infor-
mation can now focus more effectively on identifying, protecting and restoring those sites within protected areas that
are most suitable for the Sichuan Partridge.

Key words: Sichuan Partridge, Arborophila rufipectus, conservation, habitat selection, Laojunshan Nature Reserve
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INTRODUCTION

Many bird species sing, form pairs, or even
build nests in autumn, but these activities are not
always related to the autumn sexual behaviour
(Wingfield et al. 1997, Soma & Wingfield 1999,
Wingfield & Silverin 2002, for reviews). Popu -
lations of the same species, and even different age
groups within the same population, can show dif-
ferent levels of sex hormones and behaviours
(Marshall & Coombs 1957, Lincoln et al. 1980). The
purpose of these behaviours can be different; 
for example, occupation of a territory to secure

adequate food resources for winter (e.g. Enoksson
1990, Friedmann 1995). During the autumn dis-
play, Tree Sparrows not only form pairs and
defend territories but also can build nests that dif-
fer in the degree of their advancement (Pinowski
& Noskov 1981). According to some authors,
autumn nests are built to provide shelter for roost-
ing at night in winter (Creutz 1949, 1960, de
Bethune 1961, Keil 1962, Weise & Fahnert 1992),
whereas some others argue that autumn nests are
only a consequence of the autumn sexual behav-
iour (Berck 1961–1962, Deckert 1962, Turček 1962),
and this controversy has not been settled yet.

Nest construction during autumn display and winter roosting in the Tree
Sparrows Passer montanus

Jan PINOWSKI1*, Barbara PINOWSKA1, Nikita CHERNETSOV2, Jerzy ROMANOWSKI1

& Kazimierz SIERAKOWSKI1
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Pinowski J., Pinowska B., Chernetsov N., Romanowski J., Sierakowski K. 2008. Nest construction during autumn 
display and winter roosting in the Tree Sparrows Passer montanus. Acta Ornithol. 43: 185–195. 
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Abstract. A study of Tree Sparrows was conducted near Warsaw, central Poland. During the breeding season, nest boxes
were checked to record the presence of Tree Sparrow nests and broods. Nestlings, juveniles, and adults captured in mist
nets were ringed with different combinations of colour rings to identify their age during visual observations in the
autumn sexual display period. Before the autumn display, breeding nests were dyed in order to identify nest material
added during the autumn display period. In winter, nest boxes were inspected to catch the birds roosting in them at
night. The study was conducted in optimal and marginal habitat types. In the optimal habitat during the autumn 
sexual display, adult birds were much more abundant than in the marginal habitat. During the breeding season, 41%
of the nest boxes were occupied in the optimal habitat, compared with 8% in the marginal habitat. The respective 
figures during the autumn display were 95% and 45%. Autumn nests were built in 83% and 12% of the nest boxes,
respectively, and in winter, 35% and 7% of nest boxes, respectively, were used by birds for night-time roosting at night.
The autumn display continued from early September to the end of October. For roosting at night in winter
(November–March), Tree Sparrows selected nests according to their insulating quality. Most often they roosted in nest
boxes containing nests from the breeding season with autumn nests built over them, then, in descending order of 
frequency, in nest boxes with autumn nests built in empty boxes, in boxes with breeding nests, and in completely empty
boxes. Among birds roosting at night and captured on the first survey in winter, 86% were represented by pairs that
had built those nests during the autumn display. Young birds that did not build autumn nests typically roosted at night
in tree crowns. This implies that the construction of autumn nests is primarily a consequence of the autumn sexual 
display, and secondarily may be an adaptation for winter survival. The winter survival rate was significantly higher in
juvenile Tree Sparrows that were found in nest boxes on winter nights than in those that were not.

Key words: Tree Sparrow, Passer montanus, autumn sexual display, autumn nests, winter roost, nest boxes, survival rate
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INTRODUCTION

Spatial patterns in bird community structure
emerge as a result of interspecific variability in
spatial distribution of individuals (Wiens 1989).
Within small scales, spatial changes in habitat
composition account for the largest part of such a
variability (James & Warmer 1982, Sanders & Edge
1998, Laiolo et al. 2004, Lee & Rottenberry 2005,
Matlock & Edwards 2006). Habitat composition
affects structure of communities through the dif-
ferential adaptations of species to particular habi-
tats (Wiens 1989). When moving towards larger
scales, distribution of individual species seems to
be less affected by habitat (Tomiałojć 2000,
Rodewald & Yahner 2001, MacFaden & Capen

2002, Johnson et al. 2007). In that case, dispersal
limitations underlie the effects of historical factors
or physical barriers on distribution (Holt & Keitt
2000) and abundance of species irrespective to
changes in small scale habitat composition
(Robinson et al. 2000). The failure of habitat com-
position in explaining large scale patterns in bird
community structure has been attributed to the
greater influence of factors which are more close-
ly connected to geography and history than to
habitat (Jokimäki & Huhta 1996, Storch et al. 2003).

However, the decline in the explanatory power
of habitat composition at larger spatial scale can
partly be an artefact. Inaccurate description of
habitat composition at large scales can mask fine
scale habitat changes which can drive some pat-

The effect of scale-dependent habitat gradients on the structure of bird
assemblages in the Czech Republic 
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Reif J., Storch D., Šímová I. 2008. The effect of scale-dependent habitat gradients on the structure of bird assemblages
in the Czech Republic. Acta Ornithol. 43: 197–206. DOI 10.3161/000164508X395315

Abstract. Spatial patterns in bird community structure are closely related to changes in habitat composition at small
spatial scales, but the explanatory power of habitat declines towards larger scales, where dispersal limitations and his-
torical factors becoming more important. To disentangle these effects, we performed a large-scale bird census using a
small-scale field approach in the Czech Republic. Using canonical correspondence analysis, we found that the strongest
scale-independent gradient in bird community composition goes from higher-altitude forest assemblages to lower-alti-
tude farmland and human settlement assemblages. The other gradients were also scale-dependent, probably due to the
different distributional patterns of particular habitats at the respective scales. Closer examination of bird occurrence in
particular habitats revealed that water bodies host the most distinct bird assemblage compared to the assemblages of
other habitats. Interestingly, although the census tracked the most important east-west biogeographical gradient with-
in the Czech bird fauna, we did not find longitude to be a significant predictor of changes in bird community structure
along the transect at any resolution. We suggest that the biogeographical gradient is actually related to the habitat-based
distinction between the coniferous-forested higher-altitude West and the deciduous-forested lower-altitude agricultur-
al East. Fine-scale bird-habitat associations are thus responsible for the patterns of community structure at all spatial
scales.

Key words: bird community, spatial structure, habitat gradients, biogeographical gradients, scaling, habitat 
requirements, multivariate statistics
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INTRODUCTION

Basic information about biology of any taxa
provides the essential data to investigate ecol-
ogical and evolutionary processes. It is the high-
est priority in threatened species because this
information will be key for establishing any 
management and conservation plan (Green 1995,
Caughley & Gunn 1996). Unfortunately, detailed
information on basic biology of endangered
species is mainly limited to few species (e.g.
Madroño et al. 2004). 

The Blue Chaffinch is a small passerine
endemic to the Canary Islands. Its was origi-
nally discovered in 1825 in Tenerife (Webb,
Berthelot & Moquin-Tandon 1842), and eighty
years later in Gran Canaria (Hartert 1905). The

species is represented by two subspecies, F. t. 
teydea on Tenerife and F. t. polatzeki on Gran
Canaria. However, information on its breeding
biology is mainly limited to reports of ornitholo-
gists who visited the islands at the end of the
nineteenth and early twentieth centuries (see
Collar & Stuart 1985 for a review). Martín et al.
(1984) studied the subspecies on Tenerife, howev-
er, data were limited to a small number of pairs.
There is no accurate information about the sub-
species on Gran Canaria, as the only published
information is by Hemmingsen (1958) who found
one nest in the pine forest of Tamadaba and was
unable to observe its contents. 

The Blue Chaffinch has a stable population in
Tenerife (Martín & Lorenzo 2001), while the sub-
species of Gran Canaria is classified as critical

Breeding biology of the endangered Blue Chaffinch Fringilla teydea
polatzeki in Gran Canaria (Canary Islands)

Felipe RODRÍGUEZ1 & Ángel C. MORENO2
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Rodríguez F., Moreno A. C. 2008. Breeding biology of the endangered Blue Chaffinch Fringilla teydea polatzeki in
Gran Canaria (Canary Islands). Acta Ornithol. 43: 207–215. DOI 10.3161/000164508X395324

Abstract. The Blue Chaffinch is a passerine endemic to the Canary Islands and comprises two subspecies, one found
on Tenerife (Fringilla teydea teydea) and the other on Gran Canaria (F. t. polatzeki). Even though the status of the Gran
Canaria subspecies is endangered due to habitat loss and fragmentation, knowledge of its life history is anecdotal. We
studied its breeding ecology during the years 1991–2004. New data are presented on breeding phenology, number of
broods per year, egg biometrics, nest-site characteristics, breeding site fidelity and breeding success. In general, the
breeding biology of the two subspecies were similar, with discrepancies in some previously reported traits, such as egg
laying interval and frequency of second clutches. The Blue Chaffinch breeds earlier on Gran Canaria than on Tenerife:
nests were begun mainly in the second fortnight of May. We did not find any relationship between the onset of egg lay-
ing and rainfall in March. However, the onset of the breeding period was negatively correlated with mean April tem-
perature. The Blue Chaffinch showed preferences for a south-easterly nest orientation and for nest placement at the
end of branches, where the nest is hidden by pine needles. Nests were located at various heights, from 5.5 to 23.8 m
above the ground. 33% of females produced two broods a year. We found no differences in nest site characteristics
between successful and unsuccessful nests, which suggests that other factors may be affecting the vulnerability of nests.
The main cause of nesting failure (73.9%) was predation, due mostly to the Great Spotted Woodpecker.

Key words: Blue Chaffinch, Fringilla teydea polatzeki, reproduction, laying date, nest site characteristics, nest success,
Canary Islands
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Distributional relationships among closely
related taxa can provide key information about
reproductive isolation or compatibility by shed-
ding light on the stage of the speciation process in
evolutionarily divergent entities. Closely related
and largely diagnosable taxa that are syntopic
during the breeding period can remain distinct
only if little or no gene flow exists between them;
therefore, their occurrence in sympatry and a lack
of notable hybridization would strongly suggest
that they are (fully or almost so) reproductively
isolated. If there were no reproductive barriers,
gene flow would have blurred the differences
between them and they would no longer be diag-
nosable (Helbig et al. 2002). Strictly parapatric
taxa have abutting breeding ranges and do not
interbreed. Parapatric taxa can be separated alti-
tudinally, or by an ecotone, but occasionally they
occur in a similar habitat and are only separated
by a ‘trivial’ ecological barrier (Haffer 1998, Helbig
et al. 2002). Parapatry reflects strong similarity in
ecological requirements (taxa are so similar eco-
logically that they cannot coexist in the same
place), but also indicates that reproductive isola-
tion is very likely to occur, because hybridization

does not occur despite close proximity (Helbig et
al. 2002).

Moltoni’s Warbler S. (c.) moltonii, described by
Orlando (1937, 1939) and traditionally considered
a subspecies of the Subalpine Warbler Sylvia can-
tillans, a summer visitor to S Europe and N Africa,
was previously reported as an insular taxon of the
central-western Mediterranean (Gargallo 1994,
Shirihai et al. 2001). However, recent research has
shown that this taxon commonly breeds also in
mainland Italy, where its distribution is largely
parapatric with respect to the nominate race S. c.
cantillans (Brambilla et al. 2006, 2007). Moreover,
in 2004 both taxa were found to coexist without
apparent interbreeding in some sites of central
and northern Italy (Brambilla et al. 2006).
Playback experiments suggested that these two
taxa have diverged mating systems (Brambilla et
al. 2008a), and genetic analyses pointed out large
differences between the two (5% basing on
cytochrome b gene); on the basis of the above,
Brambilla et al. (2008a, b) suggested they should
be treated as different species.

In this note, we present new data on the 
sites where both taxa coexist, give details on the

Syntopic taxa in the Sylvia cantillans species complex
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Franca GUIDALI1
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Brambilla M., Quaglierini A., Reginato F., Vitulano S., Guidali F. 2008. Syntopic taxa in the Sylvia cantillans species
complex. Acta Ornithol. 43: 217–220. DOI 10.3161/000164508X395333

Abstract. Distributional relationships among closely related taxa can provide key information about the levels of their
reproductive isolation or compatibility, and thus the stage of speciation process. Here, we present new information on
the sites where two taxa traditionally considered as subspecies of the Subalpine Warbler Sylvia cantillans, S. c. cantillans
and S. (c.) moltonii, breed sympatrically in mainland Italy. We analyse geographic distribution and behaviour as well as
other characteristics shown by these warblers in the areas of contact. The distributional pattern shown by these taxa,
which is partly sympatric with syntopic breeding, and the apparent lack of interbreeding, strongly suggest that they
behave as different species, confirming previous findings about genetic divergence and differential song perception. 

Key words: distribution, reproductive isolation, speciation, Sylvia cantillans, Mediterranean region
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During the past few decades, populations of
the Tawny Pipit have decreased markedly in
Europe (Hagemeijer & Blair 1997, van Turnhout
2005). Changes in land use, deterioration of
breeding habitats and, linked with this, a decrease
in the potential food base were suggested to be
responsible for this dramatic decline (Krüger
1989, Hagemeijer & Blair 1997, van Turnhout
2005). Currently stable and numerous popula-
tions of the Tawny Pipit still occur in Spain, Italy
and Ukraine (Hagemeijer & Blair 1997, Clstrom &
Mild 2003). The status of the Polish population of
the Tawny Pipit is unclear. Some results support
the general view that it is a declining species, but
others do not (review in: Tomiałojć & Stawarczyk
2003).

Although habitat destruction appears to be the
main factor resulting in the Tawny Pipit popula-
tion decline, other factors, such as demography
and/or climate change may play an additional
role (Krüger 1989, Clstrom & Mild 2003, van

Turnhout 2005). However, the problem with
understanding Tawny Pipit population dynamics
(and their clear implications for conservation) in
the future is the lack of good data on their biolo-
gy and ecology, even basic information such as
habitat selection and population densities
(Krüger 1989, Bijlsma 1990, Hagemeijer & Blair
1997, Clstrom & Mild 2003, van Turnhout 2005).
The majority of studies in Western Europe were
performed on small declining populations and
were limited to very small sample sizes (e.g.
Bijlsma 1990, Clstrom & Mild 2003, van Turnhout
2005, but see also Suárez et al. 2005a). 

Conservation projects which focus only on
one species are not sufficient. Thus during this
field study we also noted other bird species living
in the Tawny Pipit territories. This may be impor-
tant for two reasons: 1) because interspecific rela-
tionships influence the Tawny Pipit’s’ behaviour
and habitat selection (cf. Telleria et al. 1988,
Zamora 1990, Suárez et al. 1993, Clstrom & Mild

Densities and habitats of the Tawny Pipit Anthus campestris in 
the Wielkopolska region (W Poland)
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Grzybek J., Michalak I., Osiejuk T. S., Tryjanowski P. 2008. Densities and habitats of the Tawny Pipit Anthus
campestris in the Wielkopolska region (W Poland). Acta Ornithol. 43: 221–225. DOI 10.3161/000164508X395342

Abstract. The material was collected in a large plot (100 km2) in west-central Poland in 2004–2005. The average density
was 85.5 breeding pairs/100 km2 and was similar during both years of the study. The vegetation structure (visibility of
the territory surroundings, and height and density of the under-storey vegetation) was described for 82 pipit territories
in 2004, and for 33 additional territories in 2005. The same information on habitat variables was collected in randomly
selected localities. Tawny Pipits use nesting sites with very short vegetation and with a high number of areas free of
vegetation or only covered with dry mosses. The available data on the Tawny Pipit’s habitat in different European local-
ities show that the species is able to occupy a much wider range of habitats. Destruction of habitats, for example, for the
construction of a new motorway, influenced pipit numbers and distribution in the study area; even so, the studied pop-
ulation remains the densest and most stable in the geographical range of the species. Although the study area contains
Tawny Pipits and other interesting species from a conservation point of view, protection of the land may be very diffi-
cult owing to changes in habitats that are being destroyed both by infrastructure investments, and also by the financial
support farmers receive from the European Union, which allows them to cultivate more land and thus destroy bird
habitats.  

Key words: Tawny Pipit, Anthus campestris, breeding ecology, Common Agricultural Policy, conservation troubles, den-
sity, farmland, habitat use 
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The Courol or “Cuckoo-roller”, Leptosomus dis-
color, occurs on Madagascar and the Comoro
islands (Goodman 2001) and is classified into a
monotypic family Leptosomidae (often incorrect-
ly spelled “Leptosomatidae”, which refers to a
taxon of nematodes). It is a carnivorous, forest
dwelling bird, which breeds in natural tree cavi-
ties and feeds mainly on chameleons, geckos, and
larger insects in the upper parts of the forest
canopy (Goodman 2001).

The Courol is considered to be most closely
related to the Coraciidae (true rollers) and
Brachypteraciidae (ground rollers) in even the
most recent reviews and classifications, (e.g.,
Good man 2001, Cracraft et al. 2004, Mickoleit
2004, Livezey & Zusi 2007). However, a clade
including Leptosomidae, Coraciidae, and Brachy -
pteraciidae is ill-founded. 

Cracraft (1971), in a study on the osteology of
rollers, listed several shared skull features but
noted that these “do not prove the monophyletic
nature of the rollers” (p. 725). Later, he considered
his earlier study insufficiently comparative and

expressed doubts on the affinities of Leptosomus
(Cracraft 1981). Maurer & Raikow (1981) men-
tioned two myological apomorphies supporting a
clade including Leptosomidae, Coraciidae, and
Brachypteraciidae. One of these was considered a
“weak character” by the authors themselves
(Maurer & Raikow 1981: 427), the other is absent
in Eurystomus (Coraciidae) and unknown for
Brachypteraciidae which were not examined.
Burton (1983) remarked on differences in the
feeding apparatus of Leptosomidae and Cora -
ciidae and noted that the “cuckoo-roller's regular
consumption of chameleons is certainly unusual,
but these would hardly seem to require different
adaptations from Coracias which also feeds on
lizards” (p. 426). 

Sibley & Ahlquist (1990: Fig. 359) placed Lepto -
somus as the sister taxon of the rollers in the sum-
mary tree of their DNA-DNA hybridization stud-
ies, but such a position is not supported by the
underlying data (Mayr 1998: 10, 2008, Harshman
2007: 9). Likewise, Cracraft et al. (2004: Fig. 27.10)
considered Leptosomus to be the sister taxon of

The Madagascan “Cuckoo-roller” (Aves: Leptosomidae) is not a roller —
notes on the phylogenetic affinities and evolutionary history of a “living
fossil”
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Mayr G. 2008. The Madagascan “Cuckoo-roller” (Aves: Leptosomidae) is not a roller — notes on the phylogenetic
affinities and evolutionary history of a “living fossil”. Acta Ornithol. 43: 226–230. DOI 10.3161/000164508X395360

Abstract. The phylogenetic affinities and evolutionary history of the Madagascan Leptosomidae (Courol or 
“Cuckoo-roller”) are reviewed to rectify erroneous accounts in the recent literature. These birds are not closely related
to rollers, and multiple molecular and morphological data sets congruently support their position outside the clade
including Coraciiformes sensu stricto (rollers and ground rollers), Piciformes (woodpeckers and allies), and
Alcediniformes (kingfishers and allies). The recent discovery that Plesiocathartes, from the Eocene of Europe and North
America, is a stem lineage representative of the Leptosomidae further shows that Pan-Leptosomidae were widely 
distributed across the Northern Hemisphere in the early Paleogene. The Courol is among the few avian taxa 
which qualify as “living fossils”, and its persistence on Madagascar may have been facilitated by the absence of 
ecological factors that led to extinction of Pan-Leptosomidae elsewhere. 
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Feeding innovations can be defined as either
the ingestion of a new food type or the use of an
unusual foraging technique (Lefebvre et al. 1997).
Novel or unusual food items may provide advan-
tages for animals when they invade new environ-
ments (e.g. Sol et al. 2005a) or when they are con-
fronted with periods of food shortage. New feed-
ing techniques can also expose animals to new
selection pressures, e.g. selection for the ability to
digest biochemical components in new food items
or for physical traits that enhance the ability to
acquire the new food item (Nicolakakis et al.
2003). Innovation reports are thus useful in
analysing the evolution of cognition and the brain
(Lefebvre et al. 1997, 2004, Reader & Laland 2003),
as well as the ecology of colonisation and biodi-
versity (Nicolakakis et al. 2003, Sol et al. 2005a, b).

The European Blackbird (Aves, Passeriformes,
Turdidae) is a common bird species in Europe. 
Its spread from woodlands to urban habitats
throughout Europe is well documented (Snow
1958) and it has successfully colonized 38 out of 46
countries in which it has been introduced (Sol et
al. 2002). The ability to successfully invade new
habitats is believed to be in part the result of high
behavioural flexibility (Antczak et al. 2005, Sol et

al. 2005a, b). The European Blackbird’s main food
are invertebrates, especially earthworms (Cramp
& Perrins 1988), but many other food types are
also included in its diet. In a survey of innovative
foraging behaviours (food types and feeding
techniques not previously reported) in six areas of
the world, T. merula ranked third out of 808
species (after Passer domesticus and Corvus corone),
with 30 reports (Lefebvre et al. 1997, 2004). Here,
we describe a novel foraging behaviour in a
female blackbird, viz. fishing for minnows. 

On 12 July 2006, AR observed a female
European Blackbird preying upon European
Minnow Phoxinus phoxinus L. 1758 (Pisces,
Cyprinidae) in the river Viroin (Vierves–sur–
Viroin, Belgium, 50°4’76”N–4°38’53”E). During two
hours of observation, the female made approxi-
mately 30 attempts to catch fish, 20 of which were
successful. The bird watched and followed a min-
now shoal in shallow parts of the river (Fig. 1a),
hopping from stone to stone in a way that resem-
bled its normal behaviour when catching earth-
worms (Cramp & Perrins 1988) (Fig. 1b). She
would then suddenly strike towards one of the
fish (Fig. 1c, d). The shoal the female was preying
upon was very cohesive (Fig. 1e). During a strike,

First report of fishing in the European Blackbird Turdus merula
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Raes A., Lefebvre L., Jordaens K. 2008. First report of fishing in the European Blackbird Turdus merula. Acta Ornithol.
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Abstract. During two hours of observation, a female Blackbird made approximately 30 attempts to catch fish, 20 of
which were successful. The bird watched and followed a minnow shoal in shallow parts of the river, hopping from
stone to stone in a way that resembled its normal behaviour when catching earthworms. The bird only caught small
individuals (5–7 cm). Larger individuals were present in the river but were not seen within the shoal and were not
attacked. 
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The existence of extra pair paternity (EPP) aris-
ing from extra pair copulations (EPCs) has been
demonstrated in numerous socially monogamous
songbird species (for review see Griffith et al.
2002). While the evolutionary advantage of
promiscuity can be easily understood from the
male perspective, the benefits to females are less
clear. It is generally assumed that females may
gain indirect genetic benefits from EPP through
increased offspring heterozygosity or through the
potential to produce sons of higher genetic quali-
ty (Petrie & Kempenaers 1998, Griffith et al. 2002).
Further, according to the ”sexy son” hypothesis
(Weatherhead & Robertson 1979), females should
preferably mate with males whose genes will pro-
duce male offspring with the best chance of
reproductive success (Wedell & Tregenza 1999). If
so, females engaging in EPCs with high quality

mates should invest more into the production of
sons, since male offspring would receive a relative
advantage from inheriting paternal traits (Leech
et al. 2001).

Despite the sheer quantity of studies devoted
to avian mating systems, the causes of variation in
the frequency of EPP between species and popu-
lations remain elusive (Petrie & Kempenaers
1998). In some socially monogamous bird species,
such as Shrikes (Laniidae), EPCs occur regularly
but do not necessarily lead to EPP. For instance, in
the Lesser Grey Shrike Lanius minor, females fre-
quently engage in EPCs after courtship feeding
(Carlson 1989, Valera et al. 2003, Tryjanowski &
Hromada 2005), but remain genetically faithful to
their social mate, as has been revealed by genetic
fingerprinting of offspring (Valera et al. 2003). In
the closely related Red-backed Shrike, there is to
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Abstract. Females of many socially monogamous bird species engage in — or even actively seek — copulations outside
their social pair bond. However, in socially monogamous birds with low breeding abundance, such as the Red-backed
Shrike, extra-pair paternity (EPP) was thought to be an exceptional and random incident. Drawing on samples collect-
ed in an unusually dense Red-backed Shrike population in the Czech Republic, we show through DNA microsatellite
typing that among 65 chicks from 15 nests, 10 individuals (26.5%) had been sired by males other than the nest-attend-
ing social mate. All 10 extra pair young were of male sex. In all cases, genetic fathers of extra pair young stemmed from
neighbouring territories. Extra pair fathers had significantly longer tarsi than social mates, indicating that female choice
was a function of age-class dependent male body size. Our findings support sex allocation theory, which suggests that
promiscuous females mating with higher quality males should produce mostly sons. 
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