
INTRODUCTION

The rules governing birds occurrences were
always in the focus of avian researches (e.g.
Böhning-Gaese & Oberrath 2003). On the local
scale, bird-habitat associations were evaluated
(Graveland 1998, Poulin et al. 2002, Melles et al.
2003). On the landscape scale the role of land-
scape structure, including edge effect and frag-
mentation was studied (Báldi & Kisbenedek 1999,
Moskát & Báldi 1999, Foppen et al. 2000, Batáry &
Báldi 2004). However, less is known about the rel-
ative importance of both scales in the organisation
of bird assemblages, although it was shown that
both patch and landscape characteristics should
be included in models investigating the distribu-
tion and abundance of vertebrates (Mazerolle &
Villard 1999). In addition, this knowledge is large-
ly based on forest birds (e.g. Hinsley et al. 1995),
while open area birds are less studied (Winter et
al. 2006). Whited et al. (2000) showed that land-
scape scale factors are important in shaping wet-
land bird communities in a North American case

study. Surmacki (2004, 2005) found that both habi-
tat patch quality and surrounding landscape com-
position influences the habitat use of four reed
bird species in Poland.

Reed is a perennial grass, often growing in
large homogeneous and monospecific stands.
Therefore, it is a simple habitat that provides a
good model system (Báldi & Kisbenedek 2000).
Not surprisingly, reedbed-associated birds provid-
ed popular model species for basic evolutionary
and ecological studies (e.g. Leisler et al. 1989, Hoi
& Winkler 1994, Hoi 2001). Less is known about
their habitat selection on a landscape scale, and
the relative importance of habitat vs landscape
scale factors (Celada & Bogliani 1993, Foppen et al.
2000, Fairbairn & Dinsmore 2001, Surmacki 2004,
2005); in addition, most of these studies were con-
ducted in reed archipelago within agricultural
land, thus highly influenced by human habitat
modifications. The aims of this study were: 1) to
find the most important factors that influence 
the presence of eight reedbed-breeding bird
species in a reed archipelago within a large lake, 
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Abstract. Bird census data from the reed archipelago (109 islands) of Lake Velence, Hungary, were used to assess the
relative importance of habitat scale variables (island area and shape, reed stand density and reed height) and landscape
scale variables (distance to the nearest reed island and nearest large reed island, percentage of reed-, water- and 
land-cover around the islands). Habitat and landscape scale variables played a similar general role in explaining the
presence of the eight observed reedbed passerines. Reed island area was the most important factor; however, owing to
the small average island area (1.74 ha), this simply indicates that too small reed patches were not occupied. A prefer-
ence for an elongated shape (reedbed edges) was important for half of the species, and no other variables were includ-
ed into the model of more than two species. The important practical conclusion is that both habitat and landscape scale
factors should be considered in nature conservation management of reedbeds.
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The Griffon Vulture is a large scavenger that in
Spain, as well as other developed countries, feeds
on large and medium-sized carcasses, mainly
coming from domestic livestock (Del Hoyo et al.
1991, Mundy et al. 1992, Houston 1996). Its popu-
lation has greatly increased over the last three
decades (SEO 1981, Arroyo et al. 1990, Del Moral
& Martí 2000). Causes of this have been the lack of
persecution (poisoning, shooting and distur-
bance) together with the protection of colonies
and abundant food (Donázar & Fernández 1990,
Donázar 1993, CamiZa 2004b).

In Spain, for a long time carcasses were put out
for vultures at special feeding sites. These feeding
sites, called muladares in Spanish, have been used
illegally for decades by farmers for carcass dispos-
al. This practice provided the vultures with food,
and the farmers with an economical way to dis-
pose of carcasses. According to existing legislation,
corpses should have been buried but this regula-

tion was constantly broken (CamiZa 2004b). The
appearance of the first cases of Bovine Spongi-
form Encephalopathy (BSE hereafter) both in
Spain and Europe caused the implementation of
the 1774/2002 regulation that required carcass
removal programmes within the European Union
(Official Journal of the European Union 2002).
This measure was previously shown to reduce the
food availability for carrion eating birds (Tella
2001). The disposal of carcasses must include
transportation for incineration at processing
plants. However, there are some Mediterranean
countries such as Spain, France, Portugal, Italy
and Greece where there are still viable carrion eat-
ing bird populations (BirdLife International 2004).
To protect the feeding of vultures the 322/2003
Decision was enacted (Official Journal of the
European Union 2003), but this proved to be
unworkable, both from the economical and 
practical point of view (CamiZa 2004a). Carcasses 
cannot be disposed until confirmation of negative
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Abstract. Livestock farms in the mid-Ebro Valley were regularly monitored for carcass disposal and food availability
before and after the carcass removal programme was established. At the same time Griffon Vulture censuses were car-
ried out. During 2004 vultures fed almost exclusively on pigs. Since 2005 carcasses have not been available for vultures,
but griffon numbers using the area have remained roughly the same. Most of the vultures previously present were non-
breeding birds, which probably increased their chances of survival by feeding far from the breeding colonies. Since the
inception of the carcass removal programme, the situation has reversed, with adults now outnumbering immature
birds. The establishment of carcass removal programmes all over Spain could affect the stability and future evolution
of Griffon Vulture populations. To ensure a  proper conservation policy for vulture species, scientific research is urgent-
ly needed in other areas before management measures are implemented.
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Many different factors, including weather con-
ditions, influence the breeding success of birds
(Newton 1989). The weather affects avian repro-
duction in several ways, for example it modifies
the availability of food (Bryant 1978, Rodenhouse
& Holmes 1992, Siikamäki 1996), changes the costs
of thermoregulation (Tinbergen & Dietz 1994),
and can be the direct cause of brood losses e.g.
even by flooding them (Wesołowski et al. 2002). In
species that feed their nestlings with insects, the
influence of inclement weather on broods is par-
ticularly evident (Turner 1984, Acquarone et al.
2003). This is important also for many species of
shrikes, as unfavourable weather reduces the
activity of their potential prey, which, as a conse-
quence, affects their reproductive success
(Hornman et al. 1998, Kopij 1999, Kuper et al. 2000,
Yosef 2000). Weather conditions are sometimes the
main reason for complete and partial losses in
broods of the Red-backed Shrike (review in:
Kuźniak & Tryjanowski 2003), and of other species

of shrikes (Takagi 2001, Antczak et al. 2004).
Among weather factors, the influence of ambient
temperature and rainfall on shrike broods was
studied most often, and the parameters of repro-
duction were usually analysed based on differ-
ences between years or months (e.g. Diehl 1977,
Lefranc 1979, Horvath et al. 1998). However,
weather conditions can change remarkably from
day to day even during one breeding season. By
considering an additional division according to
the advancement of the broods (egg laying, incu-
bation, feeding of nestlings), weather conditions
during these several or over ten-day intervals can
differ distinctly between broods in one season. 

The Red-backed Shrike arrives in Poland usu-
ally in the first ten days of May. Females start lay-
ing eggs within several to over ten days after
arrival. Incubation lasts for 15 days and the first
nestlings hatch at the end of May and the begin-
ning of June. They stay in the nest for about 15
days with the first fledglings leaving the nests 
in mid-June. If the first brood is lost, the birds 
undertake a second breeding attempt. Thus, the

Impact of weather on partial loss of nestlings in the Red-backed Shrike
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Abstract. The influence of ambient temperature and rainfall on the size of partial losses in broods of the Red-backed
Shrike was studied in the extensive agricultural landscape of eastern Poland in 1999–2003. Nestlings were divided into
two age classes: up to the 5th day after hatching and the 6–10th day of life. The entire period of the nestlings’ stay in the
nest (1–10th day of life) was also considered. The ambient temperature did not influence the size of losses at either stage
of the nestling life. Rainfall affected the size of nestling losses in the periods when they were 6–10 and 1–10 days old.
The influence of rainfall explained only 11% of nestling losses. Thus, one should expect some factors other than 
weather conditions to cause partial losses in Red-backed Shrike broods in the study area, at least in seasons with 
an average pattern of air temperature and rainfall. Among such factors, the structure of territories variation in food
abundance should undoubtedly be considered.
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Nest-site selection may be affected by many
factors operating in different spatial scales (Hilden
1965, Johnson 1980, Gutzwiller & Anderson 1987,
Rolstad et al. 2000). Studies of the nest-site require-
ments of woodpeckers within the home range
(third-order selection sensu Johnson 1980), suggest
that distance to the forest edge (Short 1979, Sten-
berg 1996, Kosiński & Winiecki 2004), density of
the surrounding vegetation and availability of trees
suitable for hole excavation (Gutzwiller & Ander-
son 1987, Li & Martin 1991, but see Adkins Giese &
Cuthbert 2003, Kosiński & Winiecki 2004) seem to
be important in selection processes. However,
since forest management influences stand struc-
ture by simplifying age, tree species composition

and spatial structure of habitat, it may reduce the
resources preferred for habitat use and nest-site
selection of woodpeckers (e.g. Wesołowski 1995,
Dobkin et al. 1995, Winter et al. 2005). Moreover,
the excavating morphology of woodpecker species
may create additional constraints on the nest-site
selection of individual species (Jenni 1981).

The nest-sites of Great- and Middle Spotted
Woodpeckers have been described frequently
across the geographic range of both the species
(e.g. Pettersson 1985, Stenberg 1996, Smith 1997,
Yamauchi et al. 1997, Mazgajski 1998, Kossenko &
Kaigorodova 2003, Bai et al. 2005). However, com-
parative studies of the species living in sympatry
are scarce (Wesołowski & Tomiałojć 1986, Günther
1993, Mazgajski 1997, Fauvel et al. 2001, Kosiński
& Winiecki 2004). 

Nest sites of Great Spotted Woodpeckers Dendrocopos major and Middle
Spotted Woodpeckers Dendrocopos medius in near-natural and managed
riverine forests
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Kosiński Z., Ksit P., Winiecki A. 2006. Nest sites of Great Spotted Woodpeckers Dendrocopos major and Middle
Spotted Woodpeckers Dendrocopos medius in near-natural and managed riverine forests. Acta Ornithol. 41: 21-32.

Abstract. The main goals of this study were to determine whether woodpeckers differ in nest-site selection between
near-natural old-growth forests protected for ca. 50 years and managed forests. Great Spotted Woodpeckers preferred
oaks as nest sites, but Middle Spotted Woodpeckers selected dead trees as well as live ashes and oaks. It was found that
the degree of silviculture did not affect the preference for tree species between long-term protected and managed areas
in either Dendrocopos species. However, the share of ashes as nesting trees for Middle Spotted Woodpeckers was dis-
tinctly smaller in managed stands. In primeval Quercus-Fraxinus-Ulmus riverine forests ashes are thought to have played
an important role as a nest-site for this species. In unmanaged forests both woodpeckers nested in trees of a larger diam-
eter, at a nearly twofold higher rate than in managed stands. Nest-height was influenced by tree diameter. However,
these relationships varied between the two woodpecker species, in relation both to the type of management and to the
tree species, and were the most pronounced in Middle Spotted Woodpeckers nesting in ashes in near-natural stands.
The type of management did not affect the placements of nest-holes in relation to tree condition, state of tree stump
and condition of the wood in either species. However, in comparison to the near-natural forests, both species 
excavated holes more frequently than expected in tree-trunks in the managed stands. The results of the present work
suggest a convergence of some nest-site characteristics in managed forests.
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The Syrian Woodpecker is an expansive
species that inhabited Europe at the end of the
19th century (Nowak 1971, Glutz von Blotzheim &
Bauer 1980, Cramp 1985). The first observations of
this woodpecker in Poland were made in 1978
near Rzeszów (SE Poland), where it was also first
confirmed to have bred a year later (Ciosek &
Tomiałojć 1982). Since that time, its continual
advance in colonising areas to the north and west
has been noted (Skakuj & Stawarczyk 1994,
Tomiałojć & Stawarczyk 2003). This species prefers
synanthropic habitats, settling in orchards, parks,
tree lines or treed avenues, avoiding forested
areas where it nests only sporadically (Ruge 1969,
Winkler 1972, Cramp 1985, Winkler et al. 1995). To
date, the distribution of this species in Europe has
been presented by providing the locations of con-
firmed observations (Gorman 1996, Kren 2000,

Tomiałojć & Stawarczyk 2003). Only exceptionally
was the status of Syrian Woodpecker population
numbers presented for larger areas (Walasz &
Mielczarek 1992, Hordowski 1998, Luniak et al.
2001). Papers presenting exact numbers based on
located nests are sporadically encountered, and
relate to only small study areas (Szlivka 1957,
1962).

The difficulty in estimating the number of
Syrian Woodpeckers results, among others, from
poor understanding of its biology and ecology,
compared to other European woodpeckers (Glutz
von Blotzheim & Bauer 1980, Cramp 1985). The
difficulty in finding its territories and nest holes
are related to the lack of knowledge about this
species nesting preferences and its secretive
behaviour during the breeding season.

Currently, woodpecker numbers are more
often estimated using voice stimulation (playback)
(Günther 1992, Wesołowski 1995, Noah 2000,

Reaction to playback and density estimations of Syrian Woodpeckers
Dendrocopos syriacus in agricultural areas of south-eastern Poland
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Abstract. The numbers and density of Syrian Woodpeckers were estimated in a synanthropic environment in an area
of 238 km2 in SE Poland during 2003–2005. The combined cartographic method together with voice stimulation 
(playback) was used during the study. The birds' reaction to the playback was also assessed. It was found that the 
woodpeckers reacted most strongly to voice stimulation in March and April, which led to a high rate of discovering
breeding sites during this period. During the breeding period (May-June) the birds reacted less strongly to playback,
which significantly decreased our ability to find their territories. The woodpeckers most often reacted to vocal 
provocation by drumming and emitting alarm calls, which permitted rapid confirmation of the birds' presence in 
their territories. During the three years of the study, respectively 29, 41 and 35 Syrian Woodpecker breeding pairs were 
confirmed, giving a mean density of 1.2-1.7 pairs/10 km2 for the entire study area, and 13.8-19.5 pairs/10 km2 calculated
for the area of optimal habitat, such as orchards, tree lines and the scattered tree growth associated with human 
settlements (21 km2). The densities noted are among the highest found in both Poland and Europe.

Key words: Syrian Woodpecker, Dendrocopos syriacus, number of pairs, density, agricultural landscape, playback 
stimulation
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The Water Pipit migrates in winter from central
European mountains to the north of the continent
(Witt 1982, Cramp 1998). Our current knowledge
of Water Pipit wintering in central Europe is limit-
ed to the lists of records and descriptions of habi-
tats where the birds were spotted (Witt 1982). This
is certainly caused by identification difficulties,
resulting from the species’ remarkable shyness,
extensive dispersion and small flocking tendency
throughout its wintering range, which make the
birds elusive to the observers (Johnson 1970,
Lewartowski et al. 1988, Cramp 1998). In western
Europe the Water Pipit wintering grounds are
concentrated around inland waters, including
those highly contaminated with sewage, freezing
in temperatures below 0°C (Witt 1982). Also in
western Poland nearly 60% of the observations
during the 1970s were made around sewage
basins (Lewartowski et al. 1988). A small number

of records east of Odra river (see Witt 1982, and
data compiled in Tomiałojć & Stawarczyk 2003) is
most probably a result of much lower winter tem-
peratures in this part of Europe that cause freez-
ing of waters and make it impossible for birds to
feed in natural biotopes. 

To my knowledge, no studies describing habi-
tat selection and food composition of Water Pipit
wintering in western Europe or dealing with the
impact of weather conditions on its social behav-
iour and habitat use have been published so far.
The breeding biology and ecology of the species
have been much better recognized, as a result of
detailed research carried out on the central Euro-
pean populations in Alps (e.g. Brodman & Reyer
1999 and references herein) and Sudete Mts.
(Jeseniky, e.g. Bures 1994 and references herein).
Among the best known aspects of Water Pipit
wintering ecology in Europe is its daily activity,
which was the subject of a study on a sewage farm
near Berlin in 1974–1984 (Witt 1984). 

Habitat selection and winter food resources of the Water Pipit Anthus
spinoletta in south-western Poland
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Abstract. In winter 2004/2005, 1532 Water Pipits were recorded during 37 censuses carried out along an established
route on a sewage farm flooded with wastewater (Wrocław, SW Poland). Single birds were seen in nearly 39% of all 299
encounters, while the largest concentrations, between 16–28 individuals, accounted for 9%. 78% of all birds were
observed on meadows flooded with communal wastewater. The remaining ones stayed around irrigation ditches 
(n = 172, 11.5%), sedimentation basins (n = 88, 5.9%) and reedbeds (n = 72, 4.8%). The mean size of the Water Pipit 
concentration was largest on the meadows (mean ± SE = 6.54 ± 0.50 individuals) and smallest at the sedimentation
basins (mean = 1.44 ± 0.14). In this winter season (December-first half of March), rainfall enlarged numbers of birds to
forage on the meadows, and the thickness of the snow cover was positively correlated with bird abundance at the sed-
imentation basins. The dominant available prey items inhabiting the warm wastewater were Diptera larvae (96%), 88%
of which belonged to the genus Eristalis. The mean (± SD) invertebrate biomass was highest in the basin sediments
(1.03 ± 1.14 g/dm3 of deposits), and lowest on the flooded meadows (0.20 ± 0.37 g/dm3 of deposits). The results point
to the significance of the artificial environmental conditions created by warm sewage water, which enable the birds to
remain largely independent of the weather and thus to overwinter in a cold region of central Europe.

Key words: Water Pipit, Anthus spinoletta, sewage deposits, Dipteran larveae, Eristalis sp., flocking behaviour, weather
conditions, winter
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INTRODUCTION

The preservation of biodiversity is one of the
fundamental aspects of current nature conserva-
tion in light of a dramatic species loss in recent
decades (Thomas et al. 2004). Despite many con-
troversies dealing with the definition of biodiver-
sity (Levine & D’ Antonio 1999, Waide et al. 1999),
it is commonly believed that the human life and
economy benefit from biodiversity (Tilman et al.
1996, Gaston & Spicer 1998). Species richness is
one of the most important components of biodi-
versity, and it is shaped by many factors (Huston
1994) including the number of habitats available
and degree of habitat specificity of particular
species (MacArthur et al. 1966, Schluter & Ricklefs
1993). As habitat choice is an outcome of, among
others, landscape structure evaluation by birds

(Cody 1985), the proportion of different habitats at
a larger scale should play an important role in
shaping species richness. Therefore, in a changing
landscape heavily influenced by anthropogenic
pressure,  the most important problem may be to
answer the question: which type of habitat affects
species richness the most, and how changes in
proportion of habitats may affect species richness? 

In this paper we compare different habitat
types according to species richness and estimate
the value of a given habitat for the total species
richness at a landscape scale. We also compare
abundance and occurrence of habitat specialists
versus habitat generalists. Our expectations were
that abundance of habitat generalists should be
higher than habitat specialists, being mostly
endangered species, contrary to habitat general-
ists.

Species richness of breeding birds at a landscape scale: which habitat
type is the most important?
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Skórka P., Martyka R., Wójcik J. D. 2006. Species richness of breeding birds at a landscape scale: which habitat type
is the most important? Acta Ornithol. 41: 49–54.

Abstract. The aim of the study was to compare different habitat types according to species richness and estimate their
value for total species richness at a landscape level. The study was carried out in the years 1995–2001 in the Tarnów
region (1400 km2, S Poland). All bird species were classified according to broadly defined breeding habitat type. Four
main, easily distinguishable habitat types were specified: forests (18% of the area), open areas (70%), wetlands (1%)
and anthropogenic areas (11%). Birds were classified as habitat specialists if they bred in only one habitat type, or as 
habitat generalists, if they bred in two or more habitat types. Altogether, 151 species nested in the study area, and a total
of 87 species were habitat specialists. There were statistically more endangered species (so called “losers”) among the
habitat specialists than in the habitat generalists’ group. Habitat specialists were also statistically less abundant than
habitat generalists. The following numbers of species were recorded in the specific habitats: forests — 70, open areas —
75, wetlands — 61, anthropogenic areas — 46. Among these, the percentages of habitat specialists were the following:
forests — 41.4%, open areas — 18.7%, wetlands — 52.5%, anthropogenic areas — 26.1%. It was found that the 
numbers of species inhabiting the various habitat types differed from the number to be expected on the basis of their
area. This was especially apparent in the case of wetlands, which constituted only a small part of the total area, but as
many as 32 species (21.1% of all) occurred only there. For conservation purposes, wetlands appear to play the most
important role in shaping species richness in the landscape studied here. However, each habitat type contained some
species that were not noted in other habitats.
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To understand the impact of large-scale
anthropogenic changes (e.g. deforestation, forest
fragmentation, degradation, climate change) on
woodland birds, it is necessary to gather data
from areas, in which direct human disturbance is
kept at the minimum, which could serve as refer-
ence sites. Otherwise it would be hardly possible
to differentiate between contribution of a direct
anthropogenic impact (e.g. habitat management)
and that of indirect large-scale influences (e.g. cli-
mate change) to the observed changes in the bird
communities (Tomiałojć at al. 1984, Wiens 1989,
Wesołowski & Tomiałojć 1997, Gatter 2000).

The close-to-primeval stands, protected in the
Białowieża National Park (BNP, E Poland) offer
such a possibility. This little disturbed forest con-
stitutes one of the best preserved examples of
nearly-pristine nemoral forest of the northern
temperate zone. Its pristine features have been
well documented (Faliński 1986, Tomiałojć 1991,
Jędrzejewska & Jędrzejewski 1998). The data col-
lected here may, therefore, serve as a gauge for the
bird community studies made in more trans-
formed woodland habitats. This postulate has
been confirmed by our analyses (Tomiałojć et al.
1984, Tomiałojć & Wesołowski 1990, 1994, 1996,
2004, Wesołowski & Tomiałojć 1995, 1997, Weso-
łowski et al. 2002).

Breeding bird community of a primeval temperate forest (Białowieża
National Park, Poland) at the beginning of the 21st century
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Wesołowski T., Rowiński P., Mitrus C., Czeszczewik D. 2006. Breeding bird community of a primeval temperate for-
est (Białowieża National Park, Poland) at the beginning of the 21st century. Acta Ornithol. 41: 55–70.

Abstract. The 2000–2004 results of the mapping technique censuses carried out in permanent plots situated in three
types of old-growth primeval BNP stands (ash-alder riverine, oak-hornbeam, mixed coniferous) are presented and 
compared with data gathered in the same plots in the late 1990s. These data supplement earlier observations in the BNP
and extend the long-term set of data on the breeding bird numbers there to a 30-year uninterrupted series (1975–2004).
Most community parameters, such as the composition of breeding avifauna, the species richness, and the make-up and
cumulative share of dominants, have remained basically unchanged. The overall bird density has increased by 8–20%
in different plots; in 2001 it reached the highest level within the 30-year study period. The increase was due to parallel
increases in numbers of several species, widely differing in their nesting sites, food requirements and migratory habits
— during this period 14 of the 26 most numerous species attained their highest numbers in the 30-year study period.
Since numbers increased simultaneously in all the plots, the density differences across habitats remained the same,
from the highest densities in riverine stands at the forest edge (up to 149 p/10 ha), through oak-hornbeam stands, to the
lowest densities in the coniferous stands (54–56 p/10 ha). In most cases the numerical increases could not be attributed
to changes in local environmental factors, such as food resources, or to detectable changes in habitat structure. The
apparent lack of a relationship between the changes in bird numbers and the local situation suggests that factors acting
on a larger scale (beyond the study area) could have been involved. Despite the directional changes in bird abundance
observed in the Białowieża Forest, its breeding bird assemblage, when compared with the amplitude of changes 
recorded over the same period in other areas and habitats, stands out as an example of remarkable stability.

Key words: bird community stability, primeval forest, long-term study, species richness, community structure
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One of the most surprising findings of recent
studies of bird phylogeny was the hypothesis of 
a sister group relationship between grebes and
flamingos. It was first supported by sequence
analyses of mitochondrial and nuclear genes 
combined with DNA-DNA hybridisation (van
Tuinen et al. 2001) and then received further sup-
port from the analysis of other nuclear genes
(Chubb 2004) and detailed comparisons of diverse
morphological characters (Mayr 2004). Further-
more, the †Palaelodidae, stem-lineage representa-
tives of the extant flamingos, known as “swim-
ming flamingos” (Feduccia 1996), show derived
characters also present in extant grebes, but
absent in extant flamingos. This character mosaic
is best explained as being due to retention of 
characters evolved in the common stem-lineage
of extant grebes and flamingos but transformed
or completely reduced in the ancestral lineage 
of extant flamingos (Mayr 2005). Sangster (2005)
coined a new name for the clade comprising Podi-
cipedidae and Phoenicopteridae (Mirandorni-
thes), and quoted the list of characters introduced

by Mayr (2004) as apomorphies for this mono-
phyletic group. Some of the characters now rec-
ognized as synapomorphies, such as the presence
of an additional primary on the carpometacarpus
in grebes and flamingos (Stresemann 1963,
Stresemann & Stresemann 1966, Mayr 2004), have
long been known to be present in both grebes and
flamingos, but were never before considered to be
shared derived characters. Reported here are two
additional synapomorphic characters that were
not recognized as such before.

Comparisons were made with representatives
of all taxa which were once thought to be the 
closest living relatives of grebes and flamingos,
respectively (Mayr 2004). Taxa which were al-
ready known to possess similar features were
reinvestigated and their supposed close rela-
tives checked. An exhaustive study of the two
characters in question is beyond the scope of this
note. Study skins, mounted specimens, and
defrosted deep-frozen specimens of the following
taxa in the collection of Forschungsinstitut

Two additional synapomorphies of grebes Podicipedidae and flamingos
Phoenicopteridae

Albrecht MANEGOLD

Forschungsinstitut Senckenberg, Division of Ornithology, Senckenberganlage 25, D-60325 Frankfurt/Main, GERMANY,
e-mail: albrecht.manegold@senckenberg.de

Manegold A. 2006. Two additional synapomorphies of grebes Podicipedidae and flamingos Phoenicopteridae. 
Acta Ornithol. 41: 79–82.

Abstract. Sister group relationship of grebes and flamingos is well supported by both molecular and morphological
data. Surprisingly, most of the morphological characters now recognized as synapomorphies of grebes and flamingos
have long been known in both taxa, but they were never considered to be homologous. The same is true of two 
additional synapomorphies discussed here, the presence of nail-like ungual phalanges and prominent caudolateral 
projections on the ventral side of the cervical vertebrae (processus ventrales).

Key words: Podicipedidae, Phoenicopteridae, †Palaelodidae, morphology, phylogeny
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Autumn sexual behaviour has been described
for many birds that live in the temperate zone
(e.g. Morley 1943, Kalela 1958). In general,
autumn sexual behaviour is similar to the behav-
iour in spring, but with a lower intensity
(Homann & Gwinner 1963). Some species even
copulate and construct nests in autumn (Morley
1943) but only a dozen or so breed, so far mainly
demonstrated in California (e.g. Orians 1960,
Selander & Nicholson 1962, Payne 1969).
Autumnal changes in the hormonal system of
birds are similar to those at the onset of the nor-
mal breeding season in spring. Following the
moult, birds become sensitive to photoperiod at a
time when day length is still sufficiently long to
elicit gonadal development. The resulting pro-

duction of gonadal steroids leads to the autumn
sexual behaviour (Threadgold 1960, Lofts &
Murton 1968, Spurr & Milne 1976, Lincoln et al.
1980). Moreover, increases in gonads and plasma
androgens were noted in some species in autumn
(review in Wingfield et al. 2001). Both ecological
activity and physiological changes are relatively
costly in terms of energy (e.g. Withers 1977,
Dolnik 1991, Hansell 2000), so there must be fit-
ness benefits in autumn sexual behaviour.

The Tree Sparrow Passer montanus is among
the species with classical autumn sexual behav-
iour. In autumn, Tree Sparrows can occupy terri-
tories (nest-boxes), copulate, and build nests (e.g.
Berck 1961-1962, Pinowski 1965), there is even an
instance where one egg was laid (Hasse 1962). It

Significance of the breeding season for autumnal nest-site selection by
Tree Sparrows Passer montanus

Jan PINOWSKI1, Barbara PINOWSKA1, Miłosława BARKOWSKA2, Leszek JERZAK3, Piotr
ZDUNIAK4 & Piotr TRYJANOWSKI5

1Centre of Ecological Research, Polish Academy of Sciences, Dziekanów Leśny, 05–092, Łomianki, POLAND, e-mail:
j.pinowski@wp.pl
2Department of Ecology, Institute of Zoology, University of Warsaw, Banacha 2, 02–097 Warszawa, POLAND
3Institute of Biotechnology and Environmental Protection, University of Zielona Góra, Monte Cassino 21b, 65–561
Zielona Góra, POLAND
4Department of Avian Biology and Ecology, Adam Mickiewicz University, Umultowska 89, 61–614 Poznań, POLAND 
5Department of Behavioural Ecology, Adam Mickiewicz University, Umultowska 89, 61–614 Poznań, POLAND

Pinowski J., Pinowska B., Barkowska M., Jerzak L., Zduniak P., Tryjanowski P. 2006. Significance of the breeding sea-
son for autumnal nest-site selection by Tree Sparrows Passer montanus. Acta Ornithol. 41: 83–87.

Abstract. The Tree Sparrow is one of the species exhibiting classical autumn sexual behaviour. Autumn nest selection by
this species was studied in Central Poland, especially with respect to the history of nest-boxes in the previous breeding
season. During the autumn display, Tree Sparrows constructed nests significantly more often in boxes that had been
occupied in spring by conspecifics, but only rarely in empty boxes, in boxes where House Sparrow Passer domesticus, tits
Parus sp., Pied Flycatcher Ficedula hypoleuca, Redstart Phoenicurus phoenicurus had nested, or in boxes used 
by hymenopterans. During the autumn display, Tree Sparrows showed a preference for boxes where nestlings 
had hatched. Nests with nestlings in the breeding season are a cue used in selecting nest site in the autumn sexual 
behaviour.

Key words: Tree Sparrow, Passer montanus, autumnal nest, nest history, nest selection, public information
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Among raptors, mate choice and pair forma-
tion is based on the number of prey that males
deliver to females, therefore delivery of food is a
main male behaviour in the courtship and nesting
period (Newton 1979, Simmons 2000). In harriers,
courtship feeding constitutes an important cue
for female decision making (Pandolfi & Barocci
1994, Arroyo 1995, Simmons 2000, Wiącek 2004).
Most harriers are ground nesting, therefore, they
are under serious risk of attack by mammalian
predators (Baker-Gabb 1984); hence the method
of food transfer is important to avoid nest detec-
tion by predators. Harriers transfer prey in two
ways: on the ground and in the air. Aerial food
transfer is safer because it leaves no scent or
remains for ground predators to find (Simmons
2000). Different habitat conditions may influence
the method of food transfer. It seems that wet 
territories are less accessible for mammalian pred-
ators (Simmons 1991). The number of aerial trans-
fers in Hen Harrier Circus cyaneus, breeding in
medium wet habitat, is higher than in the Afri-
can Marsh Harrier Circus ranivorus breeding in 
wet habitats (Simmons 1991). A high level of 
aerial food pass was also described for the Italian 

population of Montagu’s Harrier inhabiting dry
Mediterranean habitats (Pandolfi & Pino D’Astore
1994). The breeding habitat of the Montagu’s
Harrier population in Eastern Poland is more wet
in comparison with the Italian population
(Pandolfi & Pino D’Astore 1994) as well as with
the West European population nesting in crops
(Arroyo 1995, Clarke 1996). Therefore, the influ-
ence of terrestrial predators on harriers in eastern
Poland is probably lower than in the dry habitat
in Italy. It may be expected that in the studied
population near Chełm there will be more ground
pass than in the Italian population (Pandolfi &
Pino D’Astore 1994).

Efficiency of aerial food transfer depends on
partners’ movement coordination in the time of
transfer and in all species of harriers it is high. The
efficiency of aerial food transfer in several species
— the Australasian Swamp Harrier Circus approx-
imans (Baker-Gabb 1982), the African Marsh
Harrier (Simmons 1991), the European Marsh
Harrier Circus aeruginosus (Fernandez & Azkona
1994) or the South American Cinereous Harrier
Circus cinereus (Jimenez & Jaksic 1988) — varied 
from 96 to 100% regardless of habitat wetness.

Food transfer in Montagu's Harrier Circus pygargus during courtship 

Jarosław WIĄCEK

Department of Nature Conservation, Maria Curie-Skłodowska University, Akademicka 19, 20–033 Lublin, POLAND, 
e-mail: rjwiacek@poczta.onet.pl

Wiącek J. 2006. Food transfer in Montagu’s Harrier Circus pygargus during courtship. Acta Ornithol. 41: 88–91.

Abstract. Male Montagu’s Harriers delivered prey to their mates by ground and aerial transfer. Between 1992 and 1995,
365 cases of food pass behaviour were recorded (0.47 transfer per observation hour) on calcareous marshes near Chełm
in eastern Poland. All of them were observed inside the territory. Ground transfer was dominant at the beginning 
of the pre-laying period during the time of pair formation. In the courtship season 107 ground transfers (29%) were
observed (0.2 per hour). Aerial transfers were observed in 258 cases (71%, 0.41 per hour). The efficiency of aerial 
food pass was 98% (only five passes ended in the loss of food), that of ground transfer was 100%. Food transfer was 
strongly correlated with copulation, especially after ground transfer. The number of ground transfers of food was 
correlated with average time of sky-dancing in males.

Key words: Montagu’s Harrier, Circus pygargus, aerial and ground food pass
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