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REPRODUCTIVE SUCCESS OF THE HOODED CROW
CORVUS CORNIX POPULATION IN RELATION
TO VARIABLE HYDROLOGICAL CONDITIONS
IN A FLOODED RIVER VALLEY (W POLAND)

Piotr ZDUNIAK*

SuMMARY.—Reproductive success of the hooded crow Corvus cornix population in relation to variable
hydrological conditions in a flooded river valley (W Poland)

Aims: (i) Description of basic nesting parameters of the breeding biology of the hooded crow under
changeable hydrological conditions of a flooded lowland river valley during six seasons and comparison
of results obtained between years. (ii) Analysis of the main environmental factors probably affecting the
breeding success in the population studied. (iii) Comparison of results obtained from published studies,
carried out in most probably secondary and more stable types of habitats.

Location: The "UjScie Warty" National Park, Western Poland.

Methods: The study was carried out during six breeding seasons in years 2000 - 2005. The size of the
breeding population was estimated on the basis of nests found in the study area.

When climbing the tree was possible, nests were inspected directly. Inaccessible nests were checked
by means of a mirror attached to an aluminium tube. The data came from 1,204 inspections of 235 nests.
The complete data, from egg laying up to fledging or failure, were obtained for 211 nests.

Results: The population was characterised by a relatively high density of breeding pairs (2.6 - 3.8
pairs/km?2), small mean clutch size (4.34) as well as moderate mean (50.2 %) and changeable (24.5 % -
84.4 %) breeding success throughout the years. Furthermore, the breeding success was positively affect-
ed by water conditions as well as mean daily air temperature and negatively by mean daily precipitation.
Moreover, the mean number of fledglings per each inspected nest (1.48) was low, whereas the mean num-
ber of offspring per successful nest (2.95) was relatively high in comparison with other studied crow
populations.

Conclusions: In the flooded lowland river valley during the breeding seasons, two periods were dis-
tinguished: the first period, the time of egg formation and their laying, when hydrological conditions were
unfavourable but relatively stable in comparison to other breeding habitats of the hooded crow and do
not differ between seasons; the second period, the time during which nestlings stay in the nests, which is
characterised by variable water conditions. This determined the scale of breeding success and the relative-
ly big differences in the overall breeding output between years.

As a result of most probably primary biotope and relatively unfavourable conditions for breeding, the
population studied is characterised by high breeding density but small clutch size and low breeding suc-
cess in comparison with other populations studied.

Key words: breeding success, clutch size, Corvus cornix, hooded crow, water level, weather, wet-
lands.
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RESUMEN.—Cambios en el éxito reproductivo de una poblacion de cornejas cenicientas Corvus cor-
nix bajo condiciones hidrologicas variables en un valle de inundacion, oeste de Polonia.

Objetivos: (i) Descripcion de los parametros basicos de la biologia reproductiva de la corneja ceni-
cienta bajo condiciones hidroldgicas cambiantes en un valle fluvial de inundacion de tierras bajas duran-
te seis temporadas y comparacion de los resultados obtenidos entre los afios. (ii) Analisis de los principa-
les factores ambientales que probablemente afecten al éxito reproductor de la poblacion estudiada. (iii)
Anadlisis comparativo de los resultados obtenidos con otros estudios, probablemente llevados a cabo en
habitats secundarios y mas estables.

Localizacion: Parque Nacional UjScie Warty, Polonia occidental.

Metodologia: El estudio se desarroll6 durante seis estaciones reproductoras entre los afios 2000 - 2005.
El tamafio de las poblaciones fue estimado basandose en los nidos encontrados en el area de estudio, los
cuales fueron inspeccionados directamente cuando fue posible trepar a los arboles. Los nidos inaccesi-
bles se registraron utilizando un espejo anadido a un tubo de aluminio. Los datos obtenidos provienen de
1,204 inspecciones de 235 nidos. Los registros completos, desde la puesta hasta los volantones o fracaso
en la puesta, se obtuvieron de 211 nidos.

Resultados: La poblacion se caracterizo por una alta densidad relativa de parejas reproductoras (2,6 -
3,8 parejas /km?2), pequefio tamafio de puesta (4,34) asi como una media moderada (50,2 %) y variable
(24,5 % - 84,4 %) del éxito reproductor a través de los anos. Ademas, el éxito reproductor estuvo afecta-
do positivamente por las condiciones hidricas asi como por la temperatura media diaria del aire, y nega-
tivamente por la precipitacion media diaria. Asimismo, la media de volantones por nido inspeccionado
fue baja (1,48), mientras que la media de descendientes por nido exitoso fue relativamente alta (2,95) en
comparacion con otros estudios de poblaciones de corvidos.

Conclusiones: En un valle fluvial de inundacién de tierras bajas se distinguieron dos periodos duran-
te las estaciones de cria. El primero, en el que se efectuo la puesta, con unas condiciones hidrologicas des-
favorables pero relativamente estables en comparacion con otros habitats reproductores de la corneja ce-
nicienta, y no diferentes entre estaciones. Y otro segundo periodo, durante el cual los pollos se encontraban
en los nidos, caracterizado por condiciones variables de agua. Esto determind la escala de éxito reproduc-
tor y las grandes diferencias relativas en el éxito reproductor total entre los afios. Como resultado de un
muy probable biotopo primario y condiciones para la cria relativamente desfavorables, la poblacion es-
tudiada se caracterizé por una alta densidad de cria pero con pequefios tamafios de puesta y bajo éxito re-
productor, en comparacion con otras poblaciones estudiadas.

Palabras clave: corneja cenicienta, Corvus cornix, éxito reproductor, niveles de agua, pantanos, tama-
o de puesta, tiempo atmosférico.

INTRODUCTION sidered to be secondary habitats for this
species, such as farmland (Picozzi, 1975; Son-
dell, 1976; Loman, 1977, 1980; Parker, 1985),

fishponds (Grabinski, 1996) and on the coast

The hooded crow Corvus cornix breeds in
the Western Palearctic from sub-arctic and bo-

real zones, through temperate to Mediterranean,
steppe and desert zones, and up to 1,000 m
above sea level in the Carpathians and Urals
(Cramp 1998). This species breeds mostly in
river valleys and along lake shores, in differ-
ent kinds of farmland habitats, in big cites and
avoids extensive forest complexes.

So far, the breeding biology of the hood-
ed crow has been studied mainly in areas con-
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(Tenovuo, 1963). Except for results carried
out on the Ural river valley during one breed-
ing season (Levin and Gubin, 1978), there is
a lack of data from flooded river valleys and
similar habitats which are considered as pri-
mary biotopes of the hooded crow (Tomiatoj¢
and Stawarczyk, 2003). In comparison to sec-
ondary habitats, flooded river valleys and sim-
ilar areas offer breeding crows different
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conditions, which are strongly connected with
changeable water level on such areas. Most
important is that the water level determines
the composition and access to food, which is
one of the most important factors responsible
for the birds’ breeding success. Furthermore,
the flooded areas are also much more inac-
cessible for potential predators or people than
secondary habitats like agricultural regions
or fishponds. Therefore, the study of the breed-
ing biology of the hooded crow in its most
probable primary biotope is justified.

The aims of this paper were: a) description
of basic parameters of the breeding biology of
the hooded crow nesting under changeable hy-
drological conditions of a flooded lowland riv-
er valley during six seasons and comparison of
results obtained between years; b) discovery
of the main environmental factors influencing
the breeding success in the population studied;
¢) comparison of results obtained from other,
most probably secondary and more stable types
of habitats. Part of the presented results, ob-

tained during the first three of the six years of
study, has already been published (Zduniak and
Kuczynski, 2003). However, further re-
search, conducted in the next three years,
showed great differences in the overall repro-
ductive output. Therefore, it was essential to
present together all of the results from 6 years
of study in order to describe a more complete
pattern of the variation.

METHODS

The study was carried out in the "UjScie
Warty" National Park (N 52°34°, E 14°43”)
in Western Poland on the Warta river at its
confluence with the Odra river. This area is
a wildfowl refuge of international importance
(Grimmet and Jones, 1989), and is under the
protection of the RAMSAR convention. A
characteristic feature of the Park is the vari-
able water level (details in Choifski, 2000;
fig. 1).
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F1G. 1.—Water levels in the study area for six years during the incubation and nestlings’ periods.
[Niveles de agua en el area de estudio durante los periodos de incubacion y cria de los pollos en seis afios.]
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The study plot was located in the western
part of the Park inside the retention reservoir
at an altitude of ca. 10.0, 11.5 m a.s.1., which
is a permanently flooded area of the Warta riv-
er estuary. It is covered by a mosaic of herba-
ceous vegetation, dominated by reed-canary
grass Phalaris arundinacea and arborescent
vegetation consisting exclusively of old wil-
lows Salix sp. and willow shrubs. Additional-
ly, shallow lakes, old river-beds, ditches and
dikes occur on this area. The access to the study
plot by the observer depended on the water con-
ditions that occurred during the first part of the
breeding season (April - the first ten days of
May). Therefore, the size and the boundary
of'the study area differed slightly between 15.7
and 16.5 km2 between the years.

Fieldwork

The fieldwork was carried out during six
breeding seasons (April — the first ten days of
June) in the years 2000 - 2005. Most of the nests
were found at the beginning of April, before the
appearance of leaves on the willow trees. Nests
of pairs which later initiated their broods were
detected on the basis of birds’ presence near po-
tential nesting sites. When climbing the tree
was possible, nests were inspected directly. In-
accessible nests were checked by means of a
mirror attached to an aluminium tube.

The data came from 1,204 inspections of
235 nests. The mean number of inspections per
nest per season was 5.1 (95 % CL: 4.6 - 5.7),
and 6.3 (5.9 - 6.6) per nest with breeding suc-
cess. It was not possible to acquire the whole
history for all inspected nests. Thus, sample
sizes may differ in different analyses. The com-
plete data, from egg laying up to fledging or
failure, were obtained for 211 nests.

The size of the breeding populations was es-
timated on the basis of nests found in the study
area. There were few non-breeding birds in the
area, probably resulting from the relatively high
breeding density of the studied population as
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well as crow territoriality outside the breeding
season (Slagsvold, 1984, 1985).

A total 0f 439 eggs from 100 nests were ex-
amined during 6 breeding seasons. Egg length
and breadth were measured to the nearest 0.1
mm using sliding calipers.

Data processing and analysis

The time of a brood initiation was the moment
when the first egg was laid in the nest. The length
of breeding season was defined as the time from
the date that the earliest egg was laid in the
population until the date that the last juvenile
fledged from the nest. For each nest, the relative
date of nest initiation was calculated as the resid-
ual from the yearly population median.

Egg volume index was calculated from the
length and breadth using the formula (Hoyt,
1979): V=0.51 x L x B2/1000 where V is vol-
ume (in cm3), L is length and B is egg
breadth (in mm). Only eggs from complete
clutches were included in the analysis.

The number of nestlings was estimated, be-
ing based on the first inspection of a nest after
hatching.

The number of fledglings was defined as the
number of nestlings present in the nest during
the last visit before they fledged, providing that
they were older than 25 days, and that the next
inspection did not show any evidence of nest
failure.

The proportion of nests where at least one
nestling hatched to all inspected nests where
eggs were laid was defined as hatching success
and the proportion of successful nests (i.e. with
at least one juvenile fledged) to all visited nests
as breeding success.

The impact of several environmental factors
possibly influencing nest success, such as wa-
ter level as an altitude in m a.s.1., mean daily air
temperature in °C and mean daily precipitation
in mm, were tested. The period characterised
by the highest probability of nest failure was
the first week of nestling life (Zduniak, 2006a).
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Thus, the independent variables were expressed
as the mean values for this period considering
the phenological condition of each season. In
practice the mean values for the seven day pe-
riod were computed for each brood.

Differences in breeding success between
years were most probably connected with dif-
ferent environmental conditions occurring dur-
ing individual seasons. Thus, it was directly in-
vestigated how these conditions but not a ““year
factor” influenced breeding success in the pop-
ulation studied and data from six years were
pooled.

To analyse the effect of environmental fac-
tors on breeding success Canonical Variates
Analysis was applied (Ter Braak and Smilauer,
2002) with nest success and failure as binary
dependent variables and the three environ-
mental factors as independent variables. More-
over, standardized time was included in the mod-
el as a co-variate. The significance of tested
factors as well as the significance of the model
created was estimated during forward selection
using Monte Carlo Permutation test set for 9999
permutations (maximum number possible in the
program) and CANOCO for Windows 4.5 was
applied (Ter Braak and Smilauer, 2002).

Throughout the text, means values are pre-
sented with 95 % confidence limits (95 % CL).

Water levels in the study area (daily water
levels recorded on Kostrzyn river gauge; N
52°35’, E 14° 37’) were obtained from the
Regional Office for Water Management in
Poznan. The nearest meteorological station to
the study site was the IMGW in Stubice (N
52°21°, E 14° 33”), which provided access
to daily weather data.

RESULTS AND DICUSSION

Breeding pairs density and distance
among nests

The mean density of breeding pairs was 3.1
(2.5 - 3.6) pairs/kmZ, varied from 2.6 in year

2000 to 3.8 in year 2005 but did not differ
significantly between years (2 = 3.64, df =
5, P=0.60). The breeding densities of the stud-
ied population were higher than those record-
ed in agricultural landscape in Scotland (1.0 -
1.2 p/km?2; Picozzi, 1975), Slovenia (1.1 - 1.9
p/km?2; Vogrin, 1998), Sweden (1.9 - 2.5 p/km?;
Loman, 1980) and in Norway (1.8 - 2.1 p/km?;
Parker, 1985), as well as on fish ponds in Poland
(1.2 - 2.1 p/km2; Grabifiski, 1996). On the oth-
er hand, higher densities were recorded in large
cities such as Wroctaw, Poland (7.5 - 12.3
p/kmZ2; Udolf, 2005) and Berlin, Germany (to
4.6 p/km2; Lehmann, 2002) as well as in the
agricultural landscape near the Mediterranean
Sea in Israel (17 - 19 p/kmZ; Erez and Yom-
Tov, 1995).

Timing of breeding season

The median date of laying the first egg
was different between years (Kruskal-Wallis
ANOVA, Hy=14.33,n=228,P=0.014), and
differences particularly concerned the years
2002 and 2003 (value P for multiple compar-
isons of mean ranges after Bonferroni cor-
rection, P=0.005, fig. 2). During the six breed-
ing seasons no replacement clutches were
recorded.

Clutch size and eggs dimensions

In the 223 visited nests, 968 eggs were laid
that gave on average 4.34 (4.19 - 4.49) eggs per
nest. The most common clutch consisted of 5
eggs (number of mode = 87), and the range var-
ied from 1 to 9 eggs. No differences were
recorded in the mean clutch size between years
(Kruskal-Wallis ANOVA, Hs=7.32, n =223,
P =0.20). Furthermore, clutch size did not
change during the breeding season (Spearman
correlation, » =-0.13, n =219, P =0.056).

The mean clutch size obtained in the present
study was higher than that recorded in Scotland
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F1G. 2.—Median date of laying the first egg in the
consecutive years of study. Numbers represent the
sample size.

[Fecha media de puesta del primer huevo en los
afios consecutivos de estudio. Los niimeros repre-
sentan el tamario de muestra.]

(4.1, Picozzi, 1975) but lower than noted in Fin-
land (4.7, Tenovuo, 1963), Russia (4.7, Levin
and Gubin, 1978), Norway (4.8, Parker, 1985),
and SW Poland (4.8, Grabifiski, 1996) and in
Israel (4.95, Erezand Yom-Tov, 1995). The same
clutch size was recorded in studies carried out
in Sweden (Sondell, 1976; Loman, 1980) and
in islands in Finland (Tenovuo, 1963).

The observed range of clutch size is wider
than generally established for the hooded crow
(2 to 7 eggs; Cramp, 1998). Two nests were
recorded where one egg was laid and incubat-
ed. Most probably these nests belonged to
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young and inexperienced females. This was
suggested by the choice of poor nesting lo-
cality and defective nest construction. Further-
more, the measurements of the eggs and
nestlings support the presumption that two large
clutches containing 8 and 9 eggs were laid by
one female each and that another clutch with
9 eggs was probably laid by two females
(Zduniak, 2003).

None of the egg measurements (table 1) dif-
fered significantly between years (one-way
Anova, in all cases P > 0.08) and did not de-
pend on clutch size (in all cases P> 0.47).

Dimensions of eggs reported here are small-
er than those noted by Rofstad and Sandvik
(1985) as well as Grabifiski (1996), where the
mean measurements were 41.9 mm x 29.4 mm,
18.4 cm3 and 41.8 mm x 29.4 mm, 18.1 cm3
for length, breadth and volume, respectively.

Hatching and breeding success

The mean hatching success was 75.1 % (69.0
% —81.0 %; n=221) and differed between the
years (2 = 40.94, df=5, P < 0.001, fig. 3a).

In the 221 of visited nests, 559 nestlings
were hatched that gave on average 2.53 (2.29
-2.77) nestlings per nest and 3.37 (3.17 - 3.57;
n=166; mode =4, n=063; range: 1 - 8)
nestlings per nest with hatching success.

The mean number of nestlings per nest
differed between years (Kruskal-Wallis ANO-

TABLE 1

Means and ranges of egg measurements.
[Medias y rangos de medicion de huevos.]

Measurement Mean (95 % CL) Range (clutch) Range (eggs)
N 100 100 439
Length (mm) 41.31 (40.92 - 41.70) 35.98 - 45.50 34.7 - 46.7
Breadth (mm) 29.10 (28.92 - 29.27) 26.78 - 31.57 26.1-323
Volume (cm3) 17.89 (17.56 - 18.21) 13.17 - 22.62 12.15 - 24.32
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[Tamario de puesta (a), éxito de eclosion (b) y éxito reproductor (c) en los aiios consecutivos de estudio,
las medias se dan con el 95 % IC y los nuimeros representan el tamario de puesta.]

VA, Hs=23.18, P <0.001, fig. 5a). The dif-
ferences concerned years 2000 and 2005 as
well as years 2001 and 2005 (value p for mul-
tiple comparisons of mean ranges after Bon-
ferroni correction, 2000 vs 2005 — P =0.016,
2001 vs 2005 — P=0.003). No such differences
were recorded for nests with hatching suc-
cess (H5;=28.70,n =166, P=0.12, fig. 5b).
The mean breeding success was 50.2 %
(43.3 % -57.2 %; n=211) and differed be-
tween years (2 =42.84, df=5, P <0.001). In
years 2000 - 2002 the probability of success
was higher than in years 2003 - 2005 (fig. 3b).
The effect of water level, mean daily air tem-
perature and mean daily precipitation on breed-
ing success was analysed. The Canonical Vari-
ates Analysis model with all environmental
factors analysed was significant (Monte Car-
lo Permutation test; first canonical axis: F' =
22.14, P=0.0002; all canonical axes: F'=7.38,
P =0.0002). All factors included in the mod-
el after forward selection were significant

(Monte Carlo Permutation test, water level: F
=9.30, p =0.003; temperature: F'=6.43, P =
0.012; precipitation: F=5.76, P=0.016). The
breeding success was positively affected by
water conditions and mean daily air tempera-
ture (fig. 4). Simultaneously, mean daily pre-
cipitation was negatively related to breeding
success (fig. 4).

The mean breeding success in the popula-
tion studied was lower than that recorded in
Norway (88 %, Parker, 1985), Sweden (86 %,
Sondell, 1976; 61 %, Loman, 1980), Scotland
(64 %, Picozzi, 1975) and in Russia (62 %,
Levin and Gubin, 1978). On the other hand,
the observed success was higher than that in
Israel (49 %, Erez and Yom-Tov, 1995) and
SW Poland (23 %, Grabinski, 1996).

The factors like air temperature and precip-
itation that influenced the nestling’s survival
in the first days of their life and thereby breed-
ing success in the population studied most prob-
ably have direct influence and heighten their

Ardeola 56(1), 2009, 13-24
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F1G. 4—Canonical Variates Analysis ordination di-
agram for the effect of environmental variables (wa-
ter level, mean daily air temperature, mean daily
precipitation amount) on reproduction as a breed-
ing success/nest failure (n = 228)

[Andlisis de variables candnicas en un diagrama
de ordenacion de los efectos de las variables am-
bientales (nivel de agua, temperatura media diaria
del aire, cantidad media diaria de precipitacion)
en la reproduccion medida como éxito de cria o fra-
caso de nidada (n = 228).]

own effects. During rainy days the low temper-
ature is much more dangerous for small
nestlings, which had started to develop ther-
moregulation than during days without rain.
The influence of the water level occurring at
the study site on the breeding success is most
probably indirect by determining the compo-
sition and access to food. In the study area, the
greatest contributions to the nestling’s food
were fish remains (Zduniak et al., 2008). Also
other groups of animals strongly connected
with water, such as amphibians, molluscs, cray-
fish and less specific groups like insects, con-
stitute the main component of crow food. Fur-
thermore, studies based on nestling food
samples (Zduniak ez al., 2008) as well as on
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F1G. 5.—Number of nestlings per each inspected
nest (a) and per nest with hatching success (b) and
number of fledglings per each inspected nest (¢) and
per each nest with success (d) in the consecutive
years of study; means are given with 95 % CL and
numbers represent the sample size.

[Numero de pollos por cada nido inspeccionado (a)
y por cada nido con éxito de eclosion (b) y numero
de volantones por cada nido inspeccionado (c) y
por cada nido exitoso (d) en los afios consecutivos
de estudio; las medias se muestran con el 95 % IC
y los niimeros representan el tamario de puesta.]
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TABLE 2

Mean number of fledglings in different populations; in parentheses sample sizes are given.
[Media del nimero de volantones en diferentes poblaciones, los tamarios muestrales se indican entre

paréntesis.]

Place of study and source All nests Nests with success
Poland (this study) 1.5 (211) 2.9 (106)
Israel (Erez and Yom-Tov 1995) 1.7 (41) 2.2 (25)
Poland (Grabinski 1996) 0.7 (254) 2.8 (65)
Sweden (Loman 1980) 2.0 (97) 2.8 (60)
Scotland (Picozzi 1975) 1.7 (78) 2.9 47)
Sweden (Sondell 1976) 2.6 (200) 3.0 (174)
Norway (Parker 1935) 3.2(26) 3.6 (23)

shells from eaten eggs (Zduniak, 2006b)
showed that the hooded crow in the study area
is an opportunistic nest predator, which con-
centrates on the most abundant and most com-
monly available waterbird species. The abun-
dance of waterbirds positively correlates with
the water level occurring in the studied area
(Chylarecki and Kuczyfiski, 1999). In Lo-
man’s studies (1977, 1980) starvation was one
of the main causes of the mortality of hood-
ed crow’s nestlings during the first week of
their life.

Overall, in 211 nests 313 fledglings were
recorded, that gave on average 1.48 (1.25-1.71)
per nest and 2.95 (2.73 - 3.17; n = 106; mode
=3,n=33; range: 1 - 5) fledglings per nest
with success. The number of fledglings per
each inspected nest differed between years
(Kruskal-Wallis ANOVA, Hs=41.16,n=211,
P <0.001, fig 5c¢). Year 2000 differed signifi-
cantly from each of the years 2003 - 2005 (P
values for multiple comparisons of mean ranges
after Bonferroni correction, 2000 vs 2003 — P
=0.005, 2000 vs 2004 — P =0.012, 2000 vs
2005 - P <0.001) and between years 2001 and
2005 (P =0.035). The number of fledglings per
nest with success was not different between
years (Hs =2.13,n =106, P = 0.83, fig. 5d).

The mean number of fledglings per each in-
spected nest was low, whereas the mean num-

ber of offspring per nest with success was rel-
atively high in comparison with other studied
crow populations (table 2).

Causes of nests failures

During six years of the study, 105 nests (49.8
% of all controlled nests) failed to produce
fledglings. All causes of nest failures are pre-
sented in table 3. The most important factor re-
sponsible for nest failures was defective nest
construction which in most cases was connect-
ed with choice of poor nesting locality (21
clutches; 20.0 % of failures). The next impor-
tant cause was nest predation (19 clutches; 18.1
% of failures). In 59 nests (56.2 % of fail-
ures) the reasons of brood losses were unknown.
However, in most unknown cases the failure
took place between nest visits, when very young
nestlings were in the nests. Therefore, the lack
of tracks left by predators point to unfavourable
weather conditions, which led to the death of
nestlings. Such assumption is confirmed by
the CANOCO analysis performed, where the
probability of total nest failure increased
with the decrease of air temperature and in-
crease of precipitation.

One interesting cause of brood losses in the
studied population is the expansion of cor-
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TABLE 3
Causes of nest failures.
[Causas de fracaso de la nidada.]
Cause Eggs Nestlings Clutches

n=968 (%) n=559 (%) n=211 (%)

American mink Mustela vison 19 (2.0) 13 (2.3) 9 4.3)
Hooded crow Corvus cornix 15 (1.5) - -) 4 (1.9
Carrion crow Corvus corone - -) 3 (0.5) 1 (0.5)
Grey heron Ardea cinerea 6 (0.6) 2 0.4) 2 (0.9)
Predator unknown 5 (0.5) 7 (1.3) 3 (1.4)
Predators total 45 (4.6) 25 4.5) 19 (9.0)
Bad nesting locality or defective nest construction 50 (5.2) 19 3.4) 21 (10.0)
Severe weather conditions - -) 12 2.1 3 (1.4)
Cormorant Phalacrocorax carbo 7 0.7) - -) 2 (0.9)
Eurasian beaver Castor fiber 1 0.1) - -) 1 (0.5)
Unknown 113 (11.7) 78  (14.0) 59  (28.0)
Total 216 (22.3) 134 (24.00 105 (49.8)

morants Phalacrocorax carbo in the study plot
that led to the occupation of the nesting sites
and nests of crows. Also, the eurasian beaver
Castor fiber was responsible for one nest fail-
ure, which cut down the tree with an active nest.

The main cause of nest failures in other stud-
ied populations of the hooded crow was pre-
dation by marten Martes sp, crows from the
breeding fraction (Grabifski, 1996), domestic
cat Felis domesticus, goshawk Accipiter gen-
tiles and common buzzard Buteo buteo (Lo-
man, 1980). Beside nest abandonment, preda-
tion was one of the main causes of nest failures
also in Picozzi (1975) research.

In the studied hooded crow population two
periods were distinguished during the breed-
ing seasons: the first period - the time of egg
formation and their laying, when environmen-
tal conditions (mainly very high level of wa-
ter, fig. 1) were unfavourable in comparison to
other hooded crow’s breeding habitats and re-
sulted in smaller mean clutch size and egg di-
mensions. However, the conditions were rela-
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tively stable and did not differ between seasons
resulting in no significant relationship between
clutch size and date of laying the first egg in
the nest and no differences in clutch size and
egg dimensions between years; the second pe-
riod - the time during which nestlings stay in
nests, which is characterized by variable hy-
drological conditions (fig. 1) and which deter-
mined the scale of breeding success and rela-
tively big differences in the overall breeding
output between years (fig. 3¢).

As aresult of most probably primary biotope
and relatively unfavourable conditions for
breeding, the population studied is character-
ized by high breeding density but small clutch
size and low breeding success in comparison
with otherpopulations studied.

ACKNOWLEDGEMENTS.—I wish to thank Konrad
Wypychowski, head of the National Park “Ujscie
Warty”, for his consent and support of the study and
Jakub Kosicki for his unceasing help. I would fur-



REPRODUCTIVE SUCCESS OF THE HOODED CROW, CORVUS CORNIX 23

ther like to thank L. Kuczynski, Sz. Jedrzejewski,
A. Skoracka and M. Czechowski for their assistance
in the field. Special thanks go to David Orwin (Uni-
versity of Bedfordshire) for correction of the Eng-
lish in the manuscript and Battomiej Gotdyn for
help in the field and constructive discussion. I thank
also Jon Loman and anonymous reviewer for
comments, which improved the manuscript. My
gratitude is due to the Regional Office for Water
Management in Poznan [Regionalny Zarzad Gospo-
darki Wodnej w Poznaniu] and the meteorological
station IMGW in Stubice for providing access to
data concerning water levels and weather conditions
in the study area. The study was performed in con-
formity with local legal solutions and on consent of
the local Ethical Committee NR 58/2003.

BIBLIOGRAPHY

CHOINSKI, A. 2000. Characterization of the water
levels of the Warta river near Kostrzyn. Biologi-
cal Bulletin of Poznan, 37: 189-204.

CHYLARECKI, P. and KuczyKNski, L. (1999)
Zusammenhang von Populationsgrsse der Wass-
er und Sumpfvoel im Naturschutzgebiet Stofisk
und dem Faktor Wasser. In, Ehrnsberger, R.,
Dabert, J., Blaszak, C. (Ed.): Das Naturschutzfebi-
et Stonsk: Pflanzen — Tiere — Hydrologie, pp. 105-
108. Akarus. Poznan.

CRrRAMP, S. 1998. The complete birds of Western
Palearctic on CDROM. Oxford University Press.

ERrez, A. and Yom-Tov, Y. 1995. Reproduction of
Hooded Crow (Corvus corone) population in Is-
rael. Ardea, 83: 405-409.

GRABINSKI I, W. 1996. Breeding ecology of the
Hooded Crow (Corvus corone cornix) in a fish-
pond habitat. Ptaki Slgska, 11: 5-38 (in Polish
with English summary).

GRIMMET, R. F. A. and JONES, T. A. 1989. Important
bird areas in Europe. ICBP Publication no 9,
ICBP. Cambridge.

Hovr, D. F. 1979. Practical methods for estimat-
ing volume and fresh weight of birds eggs. Auk,
96: 73-717.

LEHMANN, R. 2002. Population development, habi-
tat use and interaction of Magpie (Pica pica) and
Hooded Crow (Corvus corone cornix) in Berlin.
Vogelwelt, 123: 213-221.

LEVIN, A. S. and GuBIN, B. M. 1978. The biology
of hooded crow in Lower Ural Valley. Trudy In-
stituta Zoologii Alma Ata Seriya Zoologicheskaya,
38:95-98.

LoMmAN, J. 1977. Factors affecting clutch and brood
size in the crow Corvus cornix. Oikos, 29:294-301.

LomaN, J. 1980. Reproduction in population of
the hooded crow (Corvus cornix). Holarctic Ecol-
ogy, 3: 26-35.

PARKER, H. 1985. Breeding performance and as-
pects of habitat selection in sub-arctic Hooded
Crows (Corvus corone cornix). Fauna Norvegi-
ca Series C, Cinclus 8: 100-105.

Picozzi, N. 1975. A study of the carrion/hooded crow
in northeast Scotland. British Birds, 68: 409-419.

ROFsSTAD, G. and SANDVIK, J. 1985. Variation in egg
size of the Hooded Crow Corvus corone cornix.
Ornis Scandinavica, 16: 38-44.

SLAGsvoLD, T. 1984. The mobbing behaviour of the
Hooded Crow (Corvus corone cornix): anti—pred-
ator defence or self-advertisement? Fauna
Norvegica Series C, Cinclus 7: 127-131.

SraGsvoLp, T. 1985. Mobbing behaviour of the
Hooded Crow (Corvus corone cornix) in relation
to age, sex, season, temperature and kind of en-
emy. Fauna Norvegica Series C, Cinclus 8:9-17.

SONDELL, J. 1976. Population development in the
Hooded Crow (Corvus corone cornix) at Kvis-
maren, Narke, in 1964-1973. Var Féiegelvarld,
35: 113-121.

TeENOVUO, R. 1963. Zur brutzeitlichen Biologie der
Nebelkrihe (Corvus corone cornix L.) in dusseren
Schirenhof Finnlands. Annales Zoologici Soci-
etatis Zoologiacee Botanicee Fennice Vanamo,
25:1-247.

TER Braak, C. J. F. and §M1LAUER, P.2002.
CANOCO Reference Manual and CanoDraw for

Windows User's Guide: Sofiware for Canonical
Community Ordination (version 4.5). Biometris,
Wageningen & Ceské Bud&jovice.

ToMmIALOIC, L. and STAWARCZYK, T. 2003. The avi-
fauna of Poland. Distribution, numbers and trends.
PTPP “pro Natura”. Wroclaw.

UDOLF, J. 2005. Process of synurbization and
habitat preferences of the urban population of the
hooded crow (Corvus cornix) in Wroctaw (SW
Poland). In, Jerzak, L., Kavanagh, B. P, Try-
janowski, P. (Ed.): Corvids of Poland, pp. 355-
366. Bogucki Wydawnictwo Naukowe. Poznan.

Ardeola 56(1), 2009, 13-24



24 ZDUNIAK, P.

VOGRIN, M. 1998. Abundance and habitat selection
of breeding (Corvus corone cornix) on agricul-
tural land in central Slovenia. Acta Zoologica Litu-
anica, Ornitologia, 8: 127-130.

ZDUNIAK P. and KuczyNski, L. 2003. Breeding bi-
ology of the Hooded Crow (Corvus corone cornix)
in Warta river valley (W Poland). Acta Ornitho-
logica, 38: 143-150.

ZDUNIAK, P. 2003. Untypical broods of the Hooded
Crow (Corvus cornix) in the UjScie Warty Na-
tional Park. Notatki Ornitologiczne, 44: 230-232.

ZDUNIAK, P. 2006a. Breeding ecology and food of
the Hooded Crow Corvus cornix in variable hy-
drological conditions of “Ujscie Warty” Na-
tional Park. Ph.D. Dissertation, Department of
Avian Biology and Ecology, Adam Mickiewicz
University. Poznaf.

Ardeola 56(1), 2009, 13-24

ZDUNIAK, P. 2006b. The prey of hooded crow
(Corvus cornix L.) in wetland: study of damaged
egg shells of birds. Polish Journal of Ecology, 54:
491-498.

ZDUNIAK, P, Kosickl, J. Z. and GorpyN, B. 2008.
Un-paint it black: Avian prey as a component of
the diet of nestling Hooded Crows Corvus cornix.
Belgian Journal of Zoology, 138: 85-89.

[Recibido: 23-09-08]
[Aceptado: 22-12-08]

Piotr Zduniak, a researcher in the Institute of
Environmental Biology, Adam Mickiewicz Univer-
sity, is researching the ecology and behaviour of
corvids. Other interests include the stopover ecol-
ogy of avian migrants.



