
INTRODUCTION

Realization of the goals in avian conservation
depends to a great extent on the continuous
works of preserving species distributional areas.
This include the procedure of important bird
areas (IBA’s) identification. Birds’ inherent conser-
vation status plays an essential role in construct-
ing a robust and well-built nature reserve network
(Dhar et al. 2000, Xie 2003). Therefore, selecting
avian priority areas considering species conserva-
tion priority characteristics would be an efficient
and economical route in the context of implemen-
tation of a detailed conservation project (Given &
Norton 1993, Griffin 1999, Rodríguez et al. 2004,
Greenbaum & Komar 2005). As a matter of fact,
focusing on threatened species is an efficacious
way in conservation planning. Threatened species
might be regarded as a surrogate in reaching
regional conservation objectives (Das et al. 2006).
However, to date, the integrity between avian
conservation assessment and their priority areas

have not been investigated. Studies seldom have
combined the two procedures into conservation
planning. Although some have carried out stud-
ies throughout merging the two procedures
(Rodríguez et al. 2004, Greenbaum & Komar 2005),
the combination of alternative priority areas selec-
tion approaches and comparisons of these
approaches based on species conservation status
have not been investigated.

To address these issues China — one of the
megadiversity countries worldwide and with a
total number of species making up more than one
tenth of the world’s total — was selected as a rep-
resentative area for performing the analysis.
There have been also recently a few systematic
studies with regard to biological conservation in
China, which are incommensurate to its diversi-
fied species and its impact on Asian and global
biodiversity. Lei et al. (2003) identified conserva-
tion hotspots of Chinese endemic birds at generic
level with hotspot method. Yip et al. (2004, 2006)
selected small reserves for the human-dominated

Prioritizing avian conservation areas in China by hotspot scoring, 
heuristics and optimisation

You-Hua CHEN

College of Life Sciences, Wuhan University, Wuhan City, 430072, CHINA, e-mail: haydi@126.com

Chen Y.-H. 2007. Prioritizing avian conservation areas in China by hotspot scoring, heuristics and optimisation. Acta
Ornithol. 42: 119–128.

Abstract. A quantitative process for the conservation analysis of 179 endangered birds of China is presented. At first,
for each bird species its conservation priority status was assessed by calculating its conservation priority index (CPI),
using six protection attributes (e.g. extinction risk, taxonomic uniqueness, public appeal). Second, based on the birds'
conservation status, prioritisation by alternative approaches was performed. A hotspot score, a heuristic and an optimi-
sation approach were used. The territory of China was divided into 583 grid cells (1° x 1°). The efficiency of the current
network of protected areas was tested by comparing it with data obtained from prioritization. Analyses indicated that
28 species should be classified as highest conservation priorities, 13 of them were recommended for inclusion to the
national wildlife protection list. The optimisation method for area selection was shown to be superior to the heuristic
and hotspot approaches, since it selected more currently unreserved high priority areas whilst keeping the total num-
ber of sites low. It is proposed that seven Important Bird Areas (IBA's) should be added to the current protected area
network. The suggested avian conservation assessment procedure can identify previously overlooked endangered bird
species and candidate priority areas for conservation throughout comparative approaches.
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Due to the loss and fragmentation of natural
forest habitats, the ecological quality of the
remaining plots changes (reviewed in Ewers &
Didham 2006). With such decrease in the amount
of optimal habitat, increased proportion of indi-
viduals is often forced to move to normally avoid-
ed or non-preferred habitats (Battin 2004).
Sometimes birds are attracted to non-preferred
habitats also by conservationists and researchers
who use some wildlife management techniques,
e.g., providing nest boxes for secondary cavity-
nesting birds (Rodenhouse et al. 1997, Semel &
Sherman 2001, Schlaepfer et al. 2002). However,
our knowledge about the individual physiological
causes and consequences of habitat choice deci-
sions in such mosaics of optimal and sub-optimal
habitat is still very limited (e.g., Mazerolle &
Hobson 2002, Suorsa et al. 2003, 2004, Wikelski &
Cooke 2006, Bańbura et al. 2007, Johnson 2007). 

Several hole-nesting passerines, including the
Great Tits, prefer to breed in deciduous wood-
lands instead of coniferous forests (van Balen
1973, Klomp 1980, Mänd et al. 2005; reviewed 
in Newton 1998). Coniferous forests are consid-
ered to be less attractive for breeding as a result 
of nest hole shortage and lower food abundance
(van Balen et. al 1982, Perrins 1991). Also the
breeding success of Great Tit has generally been
shown to be higher in deciduous habitats com-
pared to coniferous habitat (Sanz 1998; but see
Lundberg et al. 1981, Catalan & Haeger 1996,
Mänd et al. 2005).

In our study area, situated in north-eastern
Europe, it has recently been shown that the occu-
pancy of the nest boxes by Great Tits is higher and
clutch and egg sizes are larger in the fragments of
deciduous habitat compared to managed pine
forests (Mänd et al. 2005). Unexpectedly, the num-
ber of offspring and their condition turned out to
be higher in coniferous habitat in most years
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Abstract. Little is known about the physiological causes and consequences of habitat choice decisions in birds. 
We compared size-corrected body mass, hematocrit, plasma albumin, beta- and gamma-globulin and triglyceride 
concentrations, as well as the albumin/globulin ratio of female Great Tits breeding in deciduous and coniferous forests
in Estonia. Females were sampled during incubation and during the chick-rearing period. Whereas the nest box 
occupation rate and clutch size were higher in the deciduous habitat, the female nutritional condition during 
incubation was better in the coniferous habitat. This habitat difference in condition was not explained by the differences
in the start of egg-laying or clutch size. Females lost more mass from incubation to the chick-rearing stage in the 
coniferous than in the deciduous forests. Although the values of most blood parameters changed from incubation to
the chick-rearing stage, no habitat-related change was observed. There were no habitat differences in the number and
quality of fledglings or in female condition during the chick-rearing period. Our results indicate that incubating female
Great Tits are in a worse nutritional state in the preferred deciduous habitat fragments than those in the non-preferred
coniferous habitat. However, habitat-related differences in condition during incubation seem to be unrelated to 
habitat-specific reproductive decisions.
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Yersinia enterocolitica is a gram-negative coc-
cobacillus of the family Enterobacteriaceae, facul-
tative anaerobes with both types of chemoorgan-
otrophic metabolism — respiratory and fermenta-
tive. Yersiniosis is a zoonotic disease found world-
wide. Humans may also be vulnerable to this dis-
ease; however, infections are rare. Clinical signs
include dehydration, inactivity, listlessness, diar-
rhea, difficulty breathing, anorexia, and weight
loss. There are two typical syndromes that may
characterize infected birds: i. infected birds may
experience a very rapid and acute onset of disease
where sudden death may occur ii. birds may expe-
rience a slower onset of disease where the clinical
signs may take weeks to manifest. In this case, the
disease may or may not resolve for weeks,
months, or years (Hewett et al. 1998). Infected ani-
mals transmit this bacterial organism through
fecal and urine contamination of food and water.

Rodents are often considered a natural reservoir
of Yersinia spp. (Kapperud 1975, Bercovier et al.
1978, Kaneko & Hashimoto 1981, Fukushima et al.
1990) along with birds (Kato et al. 1985, Shayegani
et al. 1986, Fukushima & Gomyoda 1991, Nis-
kanen et al. 2003). Wild-living birds have been
thought to play a significant role in the mainte-
nance and dissemination of Y. enterocolitica in the
environment because of their great mobility.

The Alpine Accentor is a bird species exclusive-
ly restricted to high mountain areas (Davies et al.
1996, Herr 1996). It is a ground-feeding omnivore
with a complex and variable mating system
(Nakamura 1995, Davies et al. 1995). The Alpine
Accentor is a typical of high altitude vegetation in
the Palearctic region (Cramp 1988) and thus could
be considered as a bird model species for the mon-
itoring of the high altitude environment. 

The occurence of Yersinia enterocolitica in the
Alpine Accentor was detected during previous
studies of the composition of the gut microflora
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Abstract. Cloacal and pharyngeal swabs were sampled from 33 Alpine Accentors. A total of 32 specimens were Yersinia
positive, with 73% of birds being positive for Y. enterocolitica and 51% for Yersinia spp. A comparison of host characters
and environmental conditions showed these to be consistent with the different life strategies of Y. enterocolitica and
other Yersinia species. Y. enterocolitica is more successful at colonizing the birds’ digestive tracts — the occurrence of 
Y. enterocolitica was significantly higher in the cloacal than the pharyngeal swabs. The occurrence of Y. enterocolitica was
high in summer, especially in the nesting period (July). In juveniles (including nestlings), there was a 100% prevalence
of Y. enterocolitica, whereas only two out of nine juveniles were Yersinia spp. positive. There was no significant differ-
ence between the occurrence of Y. enterocolitica in anthropogenic and natural habitats, but the occurrence of Yersinia spp.
was much greater in the former than in the latter habitats. The presence of the ail gene associated with pathogenic 
Y. enterocolitica strains was not confirmed in any of the samples examined.
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In the past the Rook was acknowledged as a
pest to agriculture, which gave rise to the negative
attitude of people towards this species, often
resulting in birds being killed and the breeding
colonies destroyed (e.g. Feare 1969, Juillard 1990).
The pattern of distribution of rookeries and that of
local breeding densities of Rooks in Europe are
highly diversified. Nowadays, the occurrence of
rookeries is connected to a significantly larger
extent with presence of used meadows and pas-
tures rather than farmland (Griffin & Thomas
2000, Atkinson et al. 2002, Mason & MacDonald
2004, Schoppers 2004, Gimona & Brewer 2006). In
Central Europe, however, including Poland, a
large proportion of rookeries are situated in arable
landscapes as well as in urbanized areas (Cza-
pulak & Betleja 2002, Ptaszyk & Winiecki 2005).

The stable, locally even increasing populations
recorded in Western Europe (Marchant &
Gregory 1999, Bengtsson 2000, Schoppers 2004,

Donald et al. 2006) are showing trends opposite to
those observed in Poland, where a gradual
decrease in numbers has been noted lately, espe-
cially in the agricultural regions of the western
part of the country (Czapulak & Betleja 2002,
Kuźniak et al. 2005), and most recently also in the
east (Kasprzykowski 2005). In Poland the Rook
density increases eastwards, which is a pattern
described as early as the 1960s and still clearly vis-
ible (Dyrcz 1966, Józefik 1976, Jakubiec 2005a).

When foraging during the breeding season
(especially during the young rearing stage,
April–May), Rooks clearly avoid fields of winter
cereals and oil-seed rape (Kasprzykowski 2003,
Mason & MacDonald 2004). In the period of late
spring these crops are inaccessible to the feeding
birds due to the plant cover being too high
(Kasprzykowski 2003, Mason & MacDonald 2004,
Jakubiec 2005b, Stillman & Simmons 2006).
Recently conducted studies in eastern Poland
have revealed that the breeding success of the
Rook depended positively on the area of spring
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Abstract. In 1983–1999 in SW Poland (40 540 km2, 13% of the total area of Poland) the Rook was reported to nest in at
least 270 colonies with a combined total of from ca. 18 to > 20 thousand breeding pairs. Between 1983–1988 and
1992–1999, 105 (39%) colonies were abandoned, i.e., 16–20% of the population as recorded in earlier periods. The largest
drop in numbers (34%) occurred in rural populations. The median for abandoned colonies was 16 nests, which was
nearly six times lower than that for active rookeries (median = 99). General linear models (GLM) indicate that the 
abandonment of colonies depends on their location (village, small town, city), the size and number of nests, and the
presence of other rookeries in the vicinity of those studied. The best-fit model describing rookery extinction invoked
the number of nests and other colonies within a radius of < 10 km from the colony studied. In each of three analyzed
radii (10, 20 and 30 km) the numbers of nests and other colonies were decidedly higher around extinct rookeries. Active
Rook colonies were farther away from the nearest rookery, and also from large colonies consisting of 50, 100 and 150
nests. The probability that a rookery would be abandoned was strongly negatively correlated with its size.

Key words: extinction risk, population decline, population distribution, Rook, Corvus frugilegus, concentric analysis

Received — May 2007, accepted — Nov. 2007

ACTA ORNITHOLOGICA
Vol. 42 (2007) No. 2



INTRODUCTION

Bird song is a sexually selected trait of critical
importance to mate attraction and territorial
defence. In songbirds (Oscines) song is culturally
transmitted through learning and, as a signal, has
a multidimensional character. Birds may change
several aspects of their vocalization at a time, e.g.
amplitude, rate, frequency, specific syllable con-
tents etc. (Catchpole & Slater 1995, Gil & Gahr
2002, Brenowitz & Beecher 2005). Consequently,
we observe numerous song strategies among
species and the same song functions are often ful-
filled in different ways. For example, in some
species females are attracted by special sexy sylla-
bles (Draganoiu 2002) while in others different
aspects are important e.g. repertoire size
(Hasselquist et al. 1996). Also, the second function
of song — territorial defence — is accomplished
with different acoustic “tools”, e.g. rival males are
deterred by song type matching (Beecher et al.

2000), overlapping rival’s songs (Osiejuk et al.
2007b) or song type switching (Osiejuk et al.
2007a). Consequently, despite the fact that our
knowledge of song behaviour has increased sub-
stantially in the last fifty years, several questions
remain unanswered. One of these gaps in knowl-
edge concerns songbirds with small repertoires,
and factors affecting changes in repertoire size on
an evolutionary scale (Slater 2003). To answer
questions such as Why do some related bird
species have small repertoires or simple songs
while others do not? we need reliable data on the
bird’s phylogeny, mating system, ecology and pri-
marily on their song behaviour. Unfortunately,
most of studies in bioacoustics were done on a rel-
atively small number of model species (Catchpole
& Slater 1995). 

Pipits are from the genus Anthus which con-
tains over 40 species with a widespread distribu-
tion around the world, and contain species with
both very simple and complex songs. Thus it
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Abstract. The present study characterizes the song of Tawny Pipit males (n = 55) recorded in May 2005 in the
Wielkopolska region of Poland. Tawny Pipits sang with a very variable rate of 4-28 songs per minute (mean ± SE 16.0
± 1.35). Songs were thus short, with an average duration of under 0.5 sec. At the same time, songs were relatively com-
plex in structure and consisted of 2–3 (max. 5) units of frequency between 2.7 and 5.3 kHz. Based on visual inspection
of sonograms and further cross-correlation analysis, 20 different song types were distinguished. Each male had only a
single song type in his repertoire and the rendition of strophes produced by a male were very stereotypical. The songs
of different males exhibited varying levels of similarity, from completely different, through sharing some within-song
units, to strongly similar on sonograms. However, even the strongly similar songs of different males demonstrated some
individuality in frequency parameters or fine note structure. On average, there were only 0.38 different song types per
male within the population studied, and 83% of males sang song types shared with at least one other male. Nine of the
20 song types described were unique, i.e. sung by single males. The results of this study suggest that a highly variable
song rate may be a signal of male motivation, whereas individual differences in song structure probably enable 
individual recognition.
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Potential food interference of an important key
resource for two sympatric species could be min-
imised by the sequential use of this resource, for
instance differences in circadian activity (Scho-
ener 1974, Barrientos & Virgós 2006). The coexis-
tence of coevolved species in a community is facil-
itated by the segregation of one or more niches
(Schoener 1974, Chesson & Huntly 1997). Niche
separation is often explained by differences in diet
or feeding strategies (Julien-Laferriere 1999, Telfer
& Bowman 2006). The reduction of food niche
overlap is often possible by the use of different
prey sizes, through food division by type or by
segregation in foraging areas (Schoener 1974,
García & Arroyo 2005, Barrientos & Virgós 2006).
Competition theory predicts a high overlap in
diets with low competition between sympatric
species when a key prey resource is abundant
(Lack 1946, Schoener 1982). 

Several ecological phenomena describe how
the species that inhabit island ecosystems often
expand their niches and habitats, and exploit
resources that are generally used by other species
in continental environments (Whittaker &
Fernández-Palacios 2007). The abundance of some
animals, such as lizards, is often greater on islands
than on the mainland, due to lower predation and
competition pressure, or their broader trophic
niche (Evans & Evans 1980, Brown et al. 1992,
Olesen & Valido 2003). This is the case of the
Canarian endemic genus Gallotia, which is repre-
sented by seven living lizard species (Nogales et
al. 2001). These lizards differ in body sizes, rang-
ing approximately between 6 and 25 cm in snout
vent length (hereafter, SVL). Adult Tenerife Lizard
G. galloti oscillates between a SVL of 10.7 and 14.5
cm. On this island, two birds are the main lizard
predators, the Southern Grey Shrike Lanius 
meridionalis and the Eurasian Kestrel Falco tin-
nunculus (Martín & Lorenzo 2001) which breed

Prey size selection of insular lizards by two sympatric predatory bird
species
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Abstract. Size-related selection of insular lizards by two sympatric predatory bird species (Southern Grey Shrike and
Eurasian Kestrel) was studied in an arid insular environment. The endemic lizard genus Gallotia was a key resource in
the diet of both predators, constituting more than 50% of the total biomass. Shrikes captured smaller lizards than
kestrels during all seasons (mean snout - vent length (SVL): 7.4 ± 1.9 vs. 9.4 ± 2.1 cm respectively), presenting a sequen-
tial use of lizard sizes and avoiding potential competition. On the other hand, shrikes and kestrels showed the same
seasonal variation pattern, capturing the largest lizards during their breeding periods (spring). Considering lizard avail-
ability, shrikes displayed less selective predation than kestrels in all seasons. Shrikes positively selected the medium
lizard size (SVL: 5-10 cm) during the nestling period, but negatively selected the small lizard size (SVL: < 5 cm) in
autumn and winter, probably due to an explosion of juvenile lizards. Lastly, kestrels appeared to be more selective, neg-
atively choosing the small lizard size but positively selecting the largest ones all the year round (SVL: > 10 cm).

Key words: Kestrel, Falco tinnunculus, Southern Grey Shrike, Lanius meridionalis, Tenerife Lizard, Gallotia galloti, feeding
ecology, prey selection, Canary Islands
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Shrikes (Laniidae) are a peculiar group of 
small or medium-sized passerines, mostly insec-
tivourous. The family includes 31 species of 3 gen-
era, distributed in Asia, Africa, Europe and North
America. Altogether 27 species of the genus Lanius
are variable in their size and morphology (Panov
1995), their taxonomic status is not firmly estab-
lished (Harris & Franklin 2000). The taxonomic
status and phylogeny of this genus were mainly
based on the study of their morphological param-
eters, behavior, ecology and distribution (Biswas
1950, Vaurie 1955, Mayr & Greenway 1960, Panov
et al. 1972, Lefranc & Worfolk 1997, Chen et al.
1998). More recent studies used tandem repeats in
the mitochondrial DNA control region (Yosef &
Lohrer 1995, Hernández et al. 2004, Mundy &
Helbig 2004). The taxonomic status of some shrike

species is still disputable (Biswas 1950, Vaurie
1955, Mayr & Greenway 1960, Chen et al. 1998,
Cheng 2000). Cheng (1976) had suggested that L.
collurio and L. cristatus had belonged to the same
species, but later separated L. collurio from L.
cristatus (Cheng 2000). Furthermore Cheng (2000)
thought that L. isabellinus was a Xinjiang-sub-
species of L. collurio. Different authors suggested
that L. isabellinus distributed in Europe and
Middle Asia belonged to L. collurio, while L.
isabellinus distributed in eastern Asia belonged to
L. cristatus (Vaurie 1955, Mayr & Greenway 1960).
Since the 1960s, the view that L. isabellinus and L.
collurio are two independent species has been
accepted by most taxonomists (Chen et al. 1998,
MacKinnon et al. 2000). The exact number of
Lanius species in China is inconsistent. Chen et al.
(1998) recognize 12 species, but Cheng (2000)
reports that there are only 10 — the discrepancy

Taxonomic status of eight Asian shrike species (Lanius): phylogenetic
analysis based on Cyt b and CoI gene sequences
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Zhang W., Lei F.-M., Liang G., Yin Z.-H., Zhao H-F., Wang H.-J, Krištín A. 2007. Taxonomic status of eight Asian shrike
species (Lanius): phylogenetic analysis based on Cyt b and CoI gene sequences. Acta Ornithol. 42: 173–180.

Abstract. Complete Cyt b gene sequences (1143bp), partial CoI gene sequences (1176bp) and Cyt b gene sequences com-
bined with CoI gene sequences (2319bp) from 22 samples of 8 Lanius species were analysed using the phylogenetic
method. Molecular phylogenetic trees were reconstructed using the Maximum Parsimony (MP), Maximum Likelihood
(ML), Neighbour-joining (NJ) and MrBayesV3.1 (BI) methods. 228 and 216 nucleotide sites were found to be substitut-
ed in the Cyt b gene and CoI gene sequences respectively, accounting for 19.5% and 18.4% of the total nucleotide sites
in the Cyt b gene and CoI gene sequences. In the phylogenetic trees, L. minor and L. tigrinus were the first to diverge.
Then, a parallel clade diverged: one was clustered with L. isabellinus and L. collurio, which formed a sister group; the
other was clustered with L. schach and L. cristatus, which was parallel to the cluster of L. tephronotus and L. bucephalus.
Shrikes L. isabellinus, L. collurio, L. schach and L. tephronotus were independent species. The melanistic form of L. schach
is a variation group of L. schach.
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The genus Babax is composed of three species,
the Chinese Babax B. lanceolatus, the Giant Babax
B. waddelli and the Tibetan Babax B. koslowi. The
first species has a widespread distribution
(22–35°N), from subtropical lowlands (< 1000 m
elevation) in NE India, N Myanmar and S China
to high mountains (up to 3700 m.a.s.l.) in W
China. In contrast, the latter two are endemic to
the Qinghai-Tibetan plateau and occur in alpine
habitats from 3000 to 4500 m.a.s.l., making them
two of the most alpine species in the Timaliinae
(Zheng et al. 1987). Being largely restricted in dis-
tribution, the Giant Babax and the Tibetan Babax
are identified as the characteristic species of two
endemic bird areas, the Southern Tibet and the
Eastern Tibet, respectively (Stattersfield et al.
1998). Both species are also categorised as Near
Threatened on the IUCN Red List (IUCN 2005).
For the Chinese Babax (Wu 1986, Zuo et al. 1995)
and the Giant Babax (Lu 2004), breeding informa-
tion is available and cooperative breeding has
been observed (Lu 2004, Wei Liang pers. comm.).
In contrast, no data have been published on the
nesting ecology, life history and conservation sta-
tus of the Tibetan Babax that inhabits a region 

difficult to access for ornithologists. We under-
took field research to increase our knowledge of
this little known species, with a special attempt to
determine whether the species exhibits coopera-
tive breeding behaviour as do its two congeners.

Living between 3600 and 4500 m in the upper
reaches of the Salween, Mekong and Yangtze
rivers in China, the Tibetan Babax is an alpine
babbler that prefers forest edge as habitats. Visits
were made to three sites in the upper Mekong
river of southern Qinghai: Baqing (32°23’N,
96°25’E, 3700–4000 m.a.s.l., during 10–27 July
2005), Gaer (31°49’N, 96°28’E, 4000–4300 m.a.s.l.,
28 July to 24 August 2005), and Beizha (31°49’N,
96°28’E, 3880–4200 m.a.s.l., 25 May to 20 June
2006). The three localities are adjacent (30–90 km)
and similar in climate (annual average tempera-
ture 3.6°C, annual total precipitation 530 mm),
topography (alpine valley) and vegetation (alpine
coniferous forest). Dominant tree species consist
of junipers Sabina spp., spruces Picea spp. and firs
Abies spp. Many of the coniferous trees are short
(< 3 m) as a result of logging and provide nesting
habitat for many local birds.

Nesting and cooperative breeding behaviours of a high-altitude babbler,
Tibetan Babax Babax koslowi
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Lu X., Ma X., Fan L. 2007. Nesting and cooperative breeding behaviours of a high-altitude babbler, Tibetan Babax
Babax koslowi. Acta Ornithol. 42: 181–185.

Abstract. The Tibetan Babax is a high-altitude babbler endemic to the NE Tibetan plateau. This is the first report of the
species nesting behaviour: the study was based on information gathered during 2005 and 2006 in the upper Mekong
River basin (32°N, 96°E, 3700–4300 m.a.s.l.), S Qinghai. The birds nested low (< 2 m) in conifers and laid eggs from early
May to late July. The clutch size was 3–4 eggs. Nestlings fledged at 13–14 days, when they reached 52% of the adult
female weight. In all four nesting attempts (three nests and one post-fledging social unit), more than two birds (3–6)
were observed feeding the young or guarding the nest against conspecific intruders or potential predators. These
results indicate that all three member species of the genus Babax (the two others are the high-altitude Giant Babax and
the lowland Chinese Babax) display a cooperative breeding system. This provides a good example of phylogeny as a
component responsible for the evolution of cooperative breeding behaviour.

Key words: Tibetan Babax, Babax koslowi, nesting biology, cooperative breeding, phylogeny
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Line transect counts and point counts are two
commonly used methods for estimating animal
abundances (Bibby et al. 2000). For many animals
that are difficult to observe but that do vocalise
frequently, such as many birds and certain mam-
mals, the number of calling individuals is used as
a measure of abundance. 

Vocalising in animals is greatly dependent on,
amongst others, 1) time of day, often with each
species calling most frequently during a fixed
time window (Bibby et al. 2000, Geissmann &
Nijman 2006, Geissmann et al. 2005, Nijman
2003), 2) breeding season, with animals calling
more frequently during the mating period
(Clutton-Brock et al. 1979, van Parijs et al. 2001,
Luiselli et al. 2005) and or entire breeding period
(Thorpe 1961, Polak 2005), 3) density, with not
only more animals calling at higher densities but
also more animals calling more frequently
(Martinez & Zuberogoitia 2003, Nijman 2004a),
and 4) disturbance, with often animals ceasing to
call entirely during disruptive periods (Johns
1985ab) or with diel changes in calling frequencies
(Nijman 2001). This variation in vocal behaviour

may affect the outcome of census methods (cf
Woltman 2005, Brauze & Zieliński 2006), and may
lead to under- or overestimation of ‘true’ abun-
dances, and as such may render any conclusion or
comparison invalid.

Gamebirds, including pheasants and par-
tridges, are a group of birds that have been stud-
ied frequently, and for boreal species detailed
assessments of the methods of estimating num-
bers have been conducted (e.g. Helle & Lindstrom
1991, Swenson 1991, Woodburn 1993). Especially
for some of the more elusive species that live in
dense (rain)forest environments, that are often
difficult to observe directly, data on vocal behav-
iour have been used to assess abundance and
habitat use (McGowan 1994a, Khaling et al. 1999,
Fredriksson & Nijman 2003).

The Great Argus Pheasant Argusianus argus is
resident in the rainforests of Borneo, Sumatra and
the Thai-Malay Peninsula. Argus Pheasants are
normally solitary, territorial, and have a polyga-
mous breeding system. Males maintain small
home ranges in the order of 1.1–6.2 ha (Davison
1981). The males clear dancing grounds on the

Effects of vocal behaviour on abundance estimates of rainforest galliforms

Vincent NIJMAN

Department of Anthropology and Geography, School of Social Sciences and Law, Oxford Brookes University, Oxford,
OX3 0BP, UNITED KINGDOM, e-mail: vnijman@brookes.ac.uk

Nijman V. 2007. Effects of vocal behaviour on abundance estimateas of rainforest galliforms. Acta Ornithol. 42:
186–190.

Abstract. A comparative study was undertaken to assess the effects of the vocal activity of a target species on its 
density estimates made using line transect counts and point counts. In Kayan Mentarang National Park (Indonesian
Borneo) the Great Argus Pheasant Argusianus argus displayed different levels of calling activity. The study was conduct-
ed at a period when the birds were highly vocal, and again, at the same site, when the birds were significantly less vocal.
Transect counts during periods of low vocal activity resulted in 13–20% lower density estimates compared to periods of
high vocal activity, but these differences were not significant. Estimates derived from five-minute point counts during 
periods of low vocal activity, however, were 52% lower than those from periods of high vocal activity. Comparison of
the two methods shows that density estimates derived from the point count method were consistently lower than those
from the line transects. The lack of a fixed calling season in Argus Pheasants makes year-round censuses possible, yet
the distinct temporal differences in calling rates necessitates that caution be exercised when results obtained in 
different years or at different times of the year are compared. It is concluded that there is an increased need for under-
standing the behavioural plasticity of species if census methods are to be improved.

Key words: Great Argus Pheasant, Argusianus argus, census methods, Galliformes, Indonesia, line transects, point
counts, research methods
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Hybrid zones are geographical zones were
two (sub-)species meet, mate and produce
hybrids (Barton & Hewitt 1985, Randler 2006).
The Carrion/Hooded Crow hybrid zone extends
from Scotland in the northwest through much of
Central Europe to northern Italy and the conti-
nental stretch of the zone is approx. 1300 km long
and between 50 and 150 km wide (Meise 1928).
This hybrid zone is considered to arise by second-
ary contact (Cook 1975, Barton & Hewitt 1985,
Rolando 1993). Recent studies suggest that the
zone is moving in some parts (Scotland: Cook
1975, Picozzi 1976; Austria: Aubrecht 1979), but
less movement has been found in Denmark and
Northern Germany (Haas & Brodin 2005) and in
Northern Italy (Rolando 1993). Such hybrid zones
provide opportunities to study factors affecting
isolation, hybridisation and speciation (Barton &
Hewitt 1985, Randler 2002, Brodin & Haas 2006).
Differences between Carrion and Hooded Crows
and their hybrids have been found in habitat
preferences (Saino 1992, Rolando & Laiolo 1994),
vocalisations (Palestrini & Rolando 1996) or in
aggressiveness (Saino & Scatizzi 1991). Carrion
and Hooded Crows further pair assortatively
(Saino & Villa 1992, Risch & Andersen 1998), and

mixed or hybrid pairings have a lower reproduc-
tive success (Saino & Villa 1992). Data concerning
habitat use have been obtained from the hybrid
zone in Italy (Saino 1992, Rolando & Laiolo 1994)
but Parkin et al. (2003) pointed out that the possi-
ble ecological differences merit further study.
Therefore, I collected data on habitat use of crow
phenotypes in another part of the hybrid zone, in
eastern Germany.

Samplings were made in the core area of the
hybrid zone in eastern Germany, between Mag-
deburg and Dresden. The study area ranges
approx. from 11°28’E–52°15’N in the northwest to
13°36’E–51°00’ in the southeast. Here, the hybrid
zone stretches in a diagonal manner from NW to
SE. Since the proportions of the two phenotypes
change along the hybrid zone (see also Rolando &
Laiolo 1994) and to cover the zone systematically,
I divided the study area into eleven grids, each
grid with 20 geographical minutes in latitude and
32 in longitude (Gauß-Krüger-grid). Every grid
was visited at least twice, travelling slowly by 
car on public roads to search for crows using 10 x
50 binoculars and a 30 x telescope. In each of 
the eleven grids all three phenotypes occurred.

Habitat use by Carrion Crows Corvus corone corone and Hooded Crows 
C. c. cornix and their hybrids in eastern Germany

Christoph RANDLER

University of Leipzig, Institute of Biology I, Johannisallee 21-23, D-04103 Leipzig, GERMANY, e-mail: 
randler@uni-leipzig.de

Randler Ch. 2007. Habitat use by Carrion Crows Corvus corone corone and Hooded Crows C. c. cornix and their 
hybrids in eastern Germany. Acta Ornithol. 42: 191–194.

Abstract. The habitat use of crow phenotypes (Carrion Crow, Hooded Crow, hybrids) was studied in the hybrid zone
between Magdeburg and Dresden in eastern Germany. 1326 individuals (n = 293 hybrids, 417 Hooded Crows, 
616 Carrion Crows) were sampled between 8 April and 12 July 2006. The study area was divided into eleven grid 
rectangles, 20 geographical minutes latitude by 32 minutes longitude in size. Carrion Crows, Hooded Crows and
hybrids differed significantly in their habitat use. Carrion Crows avoided stubble fields with stubble taller than 15 cm,
whereas the Hooded Crows were found significantly more frequently on those fields. Even when the stubble field data
was pooled into one category, differences remained, with the Hooded Crows preferring maize stubble and the Carrion
Crows avoiding it.

Key words: Carrion Crow, Hooded Crow, ecological segregation, habitat choice, hybridization, hybrid zone
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“The life of the Golden eagle from its first win-
ter to its forth or fifth summer is still largely a
mystery” (Watson 1997), or at least it was only a
decade ago. However, in the last few years, and
mostly due to the application of satellite technol-
ogy to the study of birds movements, there has
been a remarkable progress in our understanding
of the behaviour of Golden Eagles during their
first years of life (Grant & McGrady 1999, O’Toole
et al. 1999, McIntyre & Collopy 2006, McIntyre et
al. 2006, Soutullo et al. 2006a, 2006b, 2006c, in
press).

However, detailed knowledge on the process
of natal dispersal, which includes the movements
undertaken by individuals from their birth site to
the place where they first reproduce (Greenwood
& Harvey 1982), is still lacking. Dispersal of indi-
viduals has, however, crucial implications for

populations. It affects their dynamics and persist-
ence, and thus the distribution and abundance of
species, as well as community structure (see
Clobert et al. 2001 and references therein). Yet,
dispersal is still one of the least known phenome-
na in population ecology and evolutionary biolo-
gy. Here we provide the first detailed account of
the natal dispersal of a Golden Eagle, tracked by
satellite telemetry since its 50th day of life to its
first breeding attempt.

On 9 June 2004 we captured a young male
Golden Eagle in Sierra de Salinas, Alicante, Spain
(38.52°N, 0.95°W). The chick was captured while
still in the nest at the age of ca. 50 days. It was
weighed, measured, tagged with a 70 g Argos/
GPS Solar PTT-100 satellite transmitter, and
returned to the nest. Since then, the bird has been

The first case of successful breeding of a Golden Eagle Aquila chrysaetos
tracked from birth by satellite telemetry

Vicente URIOS1, Alvaro SOUTULLO1,*, Pascual LÓPEZ-LÓPEZ1,2, Luis CADAHÍA3, Rubén
LIMIYANA1 & Miguel FERRER4

1Estación Biológica Terra Natura (CIBIO — Terra Natura Foundation), University of Alicante, Mailbox 99, Alicante 
E-03080, SPAIN
2”Cavanilles” Institute of Biodiversity and Evolutionary Biology, University of Valencia, Polígono de la Coma s/n, 46980
Paterna, Valencia, SPAIN
3Departament of Evolutionary Ecology, Estación Biológica de Doñana, CSIC, Avda. de María Luisa s/n, Pabellón del
Perú, Seville 41013, SPAIN
4Departament of Biodiversity Conservation, Estación Biológica de Doñana, CSIC, Avda. de María Luisa s/n, Pabellón del
Perú, Seville 41013, SPAIN
*Corresponding author, e-mail: a.soutullo@gmail.com.

Urios V., Soutullo A., López-López P., Cadahia L., Limiñana R., Ferrer M. 2007. The first case of successful breeding
of a Golden Eagle Aquila chrysaetos tracked from birth by satellite telemetry. Acta Ornithol. 42: 205–209.

Abstract. The natal dispersal of a Golden Eagle from its natal eyrie to the site where it reproduced for the first time was
monitored. After covering > 16 000 km2 in its three years of juvenile dispersal, and despite flying > 130 km from its
natal site, the eagle finally settled in a vacant territory just 26 km away from the place where it had hatched. Almost
95% of the total dispersal area was visited for the first time during the first year of tracking; less than 40% of the disper-
sal area was used during the remainder of the dispersal period. During dispersal the eagle regularly visited territories
occupied by adult Golden Eagles. Previous records of the occupancy of the territory the eagle currently occupies show
an alternation between periods when it remained vacant with periods when subadults occupied it. Although the other
member of the breeding pair is also a subadult eagle, the birds managed to raise two fledglings.

Key words: breeding, juvenile dispersal, natal dispersal, raptors, satellite tracking
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