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SYMP14: Changing selection pressure on avian annual cycles 
due to climatic change

Conveners: M a r c e l  E. V i s s e r 1 & B a r b a r a  H e l m 2

1 Netherlands Institute o f  Ecology, P.O. Box 40, NL -  6666 ZG Heteren, The Netherlands
(m. visser@nioo. know, nl)

2 Max-Planck Research Centre for Ornithology, D -  82346 Andechs, Germany 
(barbara.helm@t-online.de)

With climatic change becoming increasingly evident, investigations of its impact on organisms have 
exploded over the last years. Various aspects o f birds’ life histories have already been found to be 
affected. However, comprehensive predictions for the effects of climate change on birds are 
presently still difficult. Climate change simultaneously affects different parts of the annual cycle, 
and, in addition, differ between species and geographical regions. So far, many results stand on their 
own as they single out changes in particular aspects o f birds’ lives, e,g., the onset o f laying date. The 
purpose of the symposium is to present to a general ornithological audience an overview o f effects 
of climate change on birds. Eight oral contributions, framed by short introductory and concluding 
remarks, and three poster contributions emphasize an integrated approach that acknowledges avian 
life cycle stages as mutually interdependent. The symposium sets out by specifying predictions for 
changes in the climate, and then the implications o f these changes for different life cycle stages are 
addressed. Contributions include studies of changes in life cycle stages, based both on field work 
and on experimental approaches. A related workshop is held to enhance exchange among those ac­
tively working on effects o f climate change on birds.

SYMP14-1 Projected climate change: Global and regional aspects that 
may have a noticable influence on ecosystems

H a n s  L u t h a r d t

Max-Planck-Institut fuer Meteorologie, Abt. Modelle und Daten, Bundesstr. 55,
D-20146 Hamburg, Germany (luthardt@dlerz.de)

Since 1860, global mean temperature has warmed up 0.6°C and land surface precipitation has in­
creased up to 1% per decade over most Northern Hemisphere higher latitudes. These changes re­
portedly are already associated with ecosystem changes, and climate change as projected by climate 
models (GCMs) is expected to increasing affect ecosystems. The IPCC Third Assessment Report 
summarizes knowledge on the climate system, assesses capabilities o f climate models, and presents 
predictions for a future climate based on several emission scenarios.

GCMs predict significant changes in earth climate systems but their magnitude depends on the 
intensity and quality o f human activities. As these are not exactly known, some IPCC scenarios 
evaluate the range o f expected impacts. All models predict changes in temperature (between 1.4 and 
5.8 °C for all 35 scenarios) and hydrological cycle. Physical changes are not homogeneously dis­
tributed over the globe and also show seasonal variations. Although the resolution o f global models 
does not allow small scale predictions yet, regional impacts can be gathered differently. Focus is set 
to Europe and to quantities that may characterize an ecosystem, for instance temperature, water 
availability, and extreme events. Regional warming for Europe is expected to exceed global average 
warming. Some key perceptions for Europe, resulting from scenario runs, imply higher maximum 
and minimum temperatures, more hot days and heat waves, fewer cold days over land areas, in­
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creased precipitation in the north and increased pressure on water resources particularly in the 
south, increased risk o f flooding, erosion, wetland loss and degradation in coastal zones.

SYMP14-2 Annual survival in Mediterranean populations of sedentary 
blue tits co-varies with tropical and local climatic summer factors

V G r o s b o i s 1 -2, P.-Y. H e n r y 1, J. B l o n d e l 1, P. P e r r e t 1 & M .  M. L a m b r e c h t s 1

1 Centre d ’Ecologie Fonctionnelle et Evolutive, CNRS, 1919 route de Mende,
F-34293 Montpellier Cedex 5, France, France (lambrechts@cefe.cnrs-mop.fr)

2 Laboratory o f  Animal Ecology, Department o f  Biology, University o f  Antwerp, B-2610 Antwerp,
Belgium (vgros@uia. ua. ac. be)

In Western Europe, the influence of the North Atlantic Oscillation (NAO) on winter climate and on eco­
logical systems sensitive to winter environmental conditions is well established (Stenseth et al. 2002 -  
Science 297: 1292-1296). On the other hand, the large-scale climatic phenomena important in summer 
are less well known, although recent findings indicate major tropical influences (Folland et al. 1986 -  
Nature 320: 602-607; Hurrel et al. 2001 -  Proc. U.S. CLIVAR Atlantic meeting, D. Legler ed., Boul­
der: 111-114). In the Mediterranean basin, winter is characterised by a mild and moist climate which 
makes the region quite favourable. By contrast, the summer dryness and hotness are likely to be highly 
constraining. Animal populations from the Mediterranean Basin thus provide ideal biological models 
for assessing the ecological impact o f large scale climatic phenomena in summer.

Using a long-term population biology study, we provide here the first quantitative evidence for 
influences o f both large-scale and local-scale summer climatic factors on demographic response in 
a European bird. Future investigations o f impacts of climate change on European ecosystems and 
sedentary populations should therefore also focus on climatic summer phenomena both at local 
scale and at larger scales beyond their distribution range.

SYMP14-3 ,Cues or constraints?4 -  Timing of breeding in great tits and 
the consequences of climate change

P h i l l i p  G i e n a p p  & M a r c e l  E. V i s s e r

Netherlands Institute o f  Ecology, PO. Box 40, NL -  6666 ZG Heteren, The Netherlands
(m. visser@nioo. knaw.nl)

Globally rising temperatures might disrupt whole ,food chains‘ by changing the phenology of e.g. 
plants, insects and insectivorous birds differently with possible severe fitness for the higher trophic lev­
els. In one Dutch great tit population the synchrony between food demands and supplies has been dis­
rupted. While caterpillars, the food supply for the chicks, appear now earlier the birds do not laying ear­
lier. There are two hypotheses explaining the birds’ lacking (or imperfect) reaction to the changing cli­
mate. (1) Timing o f breeding is determined by the reaction to ,cues‘ which signal favourable in the near 
future. If the birds are currently reacting to wrong ,cues‘ selection towards a modified response mech­
anism would lead to a restoration of the synchrony. (2) Timing o f breeding is constrained by resources 
-  others than the food for the chicks -  which means that birds simply breed as early as possible. Under 
this hypothesis we would expect no full restoration of the synchrony and a negative effect on population 
viability. By ,tricking1 birds into laying earlier it would be possible to discriminate between the two hy­
potheses. Under the , cue‘-hypotheses birds could advance laying dates without fitness costs. However, 
under the constraint-hypothesis birds could only advance laying dates by paying a fitness cost, e.g. in­
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creased mortality during laying. To adress this question we manipulated laying dates in a field-experi­
ment making use of the learning ability of the birds and looked at fitness consequences.

SYMP14-4 Long-time effects of spring weather on phenotypic structure 
of a pied flycatcher population in the Moscow region

E le n a  V. I v a n k i n a 1, A n v a r  B. K e r i m o v 2 & V l a d i m i r  G. G r i n k o v  3

1 Zvenigorod Biological Station o f  Moscow State Univ, P.O. Box Shihovo, Odintsovo District,
143 036 Moscow Region, Russia

2 Dept, o f  Vertebrate Zoology, Biological Faculty, Moscow State Univ., 119899 Moscow, Russia
(parus@soil. msu. ru)

2 Dept, o f  Evolution Theory, Biological Faculty, Moscow State Univ., 119899 Moscow, Russia
(vgrinkov@soil.msu.ru)

Near Moscow, spring temperatures increased in late April but decreased during the first half o f May 
over the last 10-15 years. Due to these climate changes, arrival dates of pied flycatchers have ad­
vanced (Rs = -  0.84, p = 0.001, n = 11 for dates o f first arrived males), but laying dates were not af­
fected. The response to climate change was differed between two male colour types (pale or con­
spicuous; Drost 1936). Over the years, the proportion o f pale birds increased among males that ad­
vertised nestboxes during the pre-breeding period but not among successful breeders. Return rates 
of pale and conspicuous males were affected differently by climate. The probability that an adult 
conspicuous male returned to its previous breeding area was positively correlated with ambient 
temperatures in late April and therefore gradually increased. It was unrelated to its reproductive suc­
cess in the current season. In contrast, the return rate o f pale males did not change over the years 
and was strongly affected by their reproductive success in the current season: breeding failure led 
to consecutive disappearance from the local population for the majority o f pale birds. At the same 
time, the proportion of pale males was higher in old (> = 2 ys) immigrants than in established local 
breeders. We suggest that weather-dependent changes o f phenotypic structure in the pied flycatcher 
population can be explained by differences between conspicuous and pale phenotypes in tolerance 
of cold temperature during the advertising period and by breeding area fidelity.

SYMP14-5 Is it costly to be attractive? Temperature dependent 
differences in advertising behaviour of pied flycatcher males as a possible 

source of changing selective pressures in the pre-breeding period

T aty an a  A. I l y in a

Department o f Vertebrate Zoology, Biological Faculty, Moscow State University, Moscow, 
Vorobjevy goiy, 119992, Russia (iliyna@soil.msu.ru)

Breeding success of passerine males depends on their success in pair-formation. Attractiveness of  
males is related to both their appearance per se and their advertising activity. In pied flycatcher males 
conspicuous phenotypes are more attractive than pale ones. In our population near Moscow, the av­
erage level of singing activity was similar in males of both phenotypes. We show that females visited 
territories of conspicuous males, independently o f the level of their singing activity, and territories of  
those pale males that sang intensively. We observed the behaviour o f 35 free-living bachelor pied fly­
catcher males. The average level of energy expenditure of each male in the daytime (without cost of
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thermoregulation) was calculated from time budgets by converting coefficients. The rate o f energy 
expenditure was higher in pale males than in conspicuous ones (2.2 x and 2.5 x BMR) mainly due to 
a larger proportion of time spent on flight activities (10% versus 7% in conspicuous males). This dif­
ference was the largest early in the pre-breeding period. Thus, the costs o f attractiveness were higher 
for pale pied flycatcher males than for conspicuous ones. Energy costs of advertising behaviour cor­
related negatively with ambient temperatures both in conspicuous and pale males. In addition, ad­
vertising behaviour of pale males was more sensitive to low ambient temperatures. Consequently, 
warm weather in the early pre-breeding period could increase the competitive ability o f pale males 
and may lead to an increasing proportion o f pale males attempting to enter the breeding population.

SYMP14-6 Climate change and fitness components of a migratory bird 
breeding in the Mediterranean region

Juan Jo sé  S a n z 1, Ja im e  Po t t i  2, Juan M o r e n o 1, San t iag o  M e r i n o ! á í O s c a r  F r í a s2

1 Departamento de Ecología Evolutiva, Museo Nacional de Ciencias Naturales (CSIC), José 
Gutiérrez Abascal 2, E-28006 Madrid, Spain (sanz@mncn.csic.es)

2 Departamento de Biología Animal, Universidad de Alcalá de Henares, E-28871, Madrid, Spain

Increasing spring temperatures led to advancing spring phenology, and most resident birds have re­
sponded by advancing their onset of breeding. The pied flycatcher is a long-distance migrant with a rel­
atively late onset o f breeding with respect to both resident birds and spring phenology. In a correlational 
study, we show that some fitness components o f pied flycatchers are suffering from climate change in 
two o f the southernmost European breeding populations. In both montane study areas, temperature dur­
ing May increased between 1980 and 2000 and an advancement of oak leafing was detected by using 
the Normalized Difference Vegetation Index (NDVI). This might result in advanced peak caterpillar 
availability, the main prey during the nestling stage. Over the past 18 years, the time of egg laying and 
clutch size of pied flycatchers were unaffected by increasing spring temperatures. However, it appar­
ently had an adverse effect on reproductive output over the same period. Our data suggest that the mis­
match between the timing of peak food supply and nestling demand caused by recent climate change 
might result in a reduction o f parental energy expenditure that is reflected in a reduction of nestling 
growth and survival of fledged young in our study populations. The data seem to indicate that the envi­
ronment has shifted away from the pied flycatcher breeding season. Mediterranean pied flycatchers 
were not able to advance their onset of breeding, probably because they are constrained by their late ar­
rival and restricted high altitude breeding habitat selection near the southern border of their range.

SYMP14-7 Extended breeding season following global warming may 
facilitate compensation for nest losses in the blackcap

T h om as  Scha e fe r ,  F r a n c i s c o  P u l i d o  & P e t e r  B e r t h o l d

Max Planck Research Centre for Ornithology, Vogelwarte Radolfzell, D-78315 Radolfzell, Germany
(schaefer@vowa. ornithol. mpg. de)

Predation is the main cause o f nest losses in songbirds and therefore a main selection factor deter­
mining reproduction. Songbirds are known to respond to nest predation by quickly replacing lost 
clutches. However, number of possible replacement clutches and clutch size are limited by the 
length o f the breeding season and the condition o f birds. Recently, the period spent on the breeding 
ground has grown in some migratory species, associated with global warming. Therefore, birds may 
have more time to compensate for nest losses.
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We analysed records from about 2300 nests o f the blackcap Sylvia atricapilla that were col­
lected in seven woodlots between 1981 and 2000. The data show that today the breeding season 
starts earlier and ends later than in 1981. Predation was high as indicated by the low probability 
(0.23) o f a clutch to „survive“ until fledging. The comparison o f clutch sizes among seven study 
sites revealed that clutch size decreases with increasing predation. Moreover, we found that mean 
clutch size in the blackcap has on average decreased by 0.2 eggs within the last 20 years. These re­
sults suggest that in the presence o f strong predation blackcaps may hedge their bets by reducing 
clutch size and increasing the number o f breeding attempts. Improved conditions on the breeding 
grounds seem to relax time constraints on the number of clutches produced and thereby facilitate 
the compensation for nest losses. Our study shows that predation may be a major determinant o f the 
consequences o f climate change for the reproductive ecology of bird.

42J-2 j Symposium Abstracts (SYM P14) 91

SYMP14-8 Plasticity and adaptability of the relationship between timing 
of postjuvenile moult and migration timing in European songbirds

F r a n c i s c o  P u l i d o

Max Planck Research Centre for Ornithology, Andechs and Radolfzell 
Vogelwarte Radolfzell, D -78315 Radolfzell, Germany (pulido@vowa.ornithol.mpg.de)

Moult and migration are energy-demanding processes and are therefore usually separated from 
each other. Separation, however, is expected to be compromised when birds are under time stress. 
These trade-offs between moult and migration and their consequences for the evolution of avian life 
cycles are largely unexplored.

Here, I present data on the timing o f moult and migratory activity in juvenile blackcaps (Sylvia 
atricapilla) and garden warblers (,Sylvia borin') that were hand-raised and kept under controlled lab­
oratory conditions. Nest-mates were separated and exposed to different photoperiodic conditions in 
order to assess the importance o f environmental and genetic effects on the timing and phase-rela­
tionship o f these events. In the blackcap, I found strong family effects on the time-lag between ter­
mination of moult and onset o f autumn migration, and no influence o f hatching date on this rela­
tionship. In garden warblers from a lowland population, this result was confirmed. In garden war­
blers from a mountain population, however, there was no indication for a correlation between tim­
ing of moult and migration. A comparative analysis o f previously published data on moult and mi­
gration in European passerines studied under controlled conditions revealed that the extent of over­
lap is largely phylogenetically constrained. These results suggest that there are physiological and/or 
energetic trade-offs constraining independent evolution o f the timing of moult and migration. Dif­
ferences among species and populations in the extent and the control of moult-migration overlap 
may reflect adaptations to different migration strategies and environmental conditions.

SYMP14-P1 Ambient spring temperature and timing of life-cycle stages 
in the willow warbler and the great tit in Northern Europe

Ju l i a  B o j a r i n o v a 1, N i k o l a y  L a p s h i n 2 & O l e g  S m i r n o v 1

1 Biological Institute o f St. Petersburg State University, Oranienbaumskoje sh., 2, Stary Petergoff 
St. Petersburg 198904, Russia (julia@jb2558.spb.edu)

2 Biological Institute o f Karelian Research Centre, Russ. Acad. Sci., Pushkinskaya str.,11, 
Petrozavodsk 185610, Russia (nlapshin@yandex.ru)

In the last decade, evidence for ecological effects of climate change in bird populations has in­
creased, particularly regarding changes o f dates o f arrival and laying. The knowledge of how the
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shift o f temperature influences other life stages (e.g. timing o f moult, autumn migration) in the 
population is still far from complete.

Our study is aimed at revealing the relationship between spring temperature, date o f spring mi­
gration, timing o f breeding, moult and autumn migration in two species -  the willow warbler, a 
long-distance migrant, and the great tit, a partial short-distance migrant. The analysis is based on 
30-years o f field data recorded by the Ladoga Ornithological station, as well as on the authors’ 
long-term personal data on breeding. We will discuss the temporal interdependence of different life 
stages and the influence o f temperature on the timing o f spring, summer, and autumn life stages.

SYMP14-P2 Timing of breeding and spring arrival of the pied flycatcher 
in relation to climatic fluctuation in Finland

M a r k u s  A h o l a 1, K a t j a  S i p p o l a 1, R i s t o  A. V a i s a n e n 2, Tapio  E e v a 1
& E s a  L e h i k o i n e n 1

1 Section o f  Ecology, Department o f  Biology, FIN-20014 University o f  Turku, Finland
(markus.ahola@utu.fi)

2 Zoological Museum, Finnish Museum o f  Natural History, P.O. Box 17, FIN-00014 University of
Helsinki, Finland

Most o f the Passerine bird species breeding in Finland, have their wintering areas far away from 
breeding grounds. Pied flycatcher is presumed to winter in tropical Africa. Among other things, cli­
matic factors regulate the timing o f spring migration -  and timing of breeding is strongly dependent 
on arrival time. After arrival, local weather of the breeding area might affect the timing of breeding. 
We studied how do variation in North Atlantic Oscillation and local weather regulate the spring ar­
rival and egg laying o f pied flycatcher Ficedula hypoleuca in SW Finland. Our study is based on 
Lars von Haartman’s long-term (1941-1994) breeding data from Askainen and a continuation 
(1991-2002) from Harjavalta. As explanatory variables, NAO-index and daily local temperatures 
from breeding region and locations along migration route were used. NAO and local temperatures 
o f the breeding region had clear advancing effect on first egg laying days. This was as predicted, but 
in spite o f this the long-term trend was towards later breeding.

SYMP14-P3 Photoperiodic response to wintering latitude 
in the pied flycatcher

T im ot h y  C o p p a c k

Max Planck Research Centre for Ornithology, Andechs and Radolfzell, Vogelwarte Radolfzell, 
D-78315 Radolfzell, Germany (coppack@vowa.ornithol.mpg.de); Current address: Institute for  

Avian Research „Vogelwarte Helgoland“, Inselstation, PO Box 1220, D-27494 Helgoland, Germany
(coppack@vogelwarte-helgoland.de)

Climate warming leads to an extended growing period in northern temperate regions. Under these 
conditions, migratory birds are expected to shorten migration distance and to start breeding earlier. 
A shortening o f migration distance, however, exposes birds to novel daylength conditions which 
may either constrain or facilitate adaptive changes o f the annual cycle. I conducted indoor experi­
ments on the pied flycatcher Ficedula hypoleuca to determine how a long-distance migrant re­
sponds to latitudinal variation in photoperiodic conditions. Groups o f first-year males were sub­
jected to photoperiodic treatments simulating 5 different wintering latitudes ranging from central
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Africa to central Europe. The timing o f prenuptial moult, spring migratory activity and testicular 
growth was determined. First results suggest that birds advance springtime events with decreasing 
migration distance. This response along the latitudinal photoperiodic gradient may facilitate the evo­
lutionary adjustment of migratory behaviour to earlier spring conditions on the breeding grounds.

SYMP14-P4 Climate change and the timing of breeding variability 
of great and blue tits over the last decades

Juan  J o s é  San z

Departamento de Ecología Evolutiva, Museo Nacional de Ciencias Naturales (CSIC),
José Gutiérrez Abascal 2, E-28006 Madrid, Spain (sanz@mncn.csic.es)

In the Western Palaearctic, recent climate change has consequences on avian breeding phenology 
within populations. Here, laying date variability, measured by the coefficient of variation, o f great 
tit Parus major and great tit Parus caeruleus among populations over the Western Palaearctic are 
examined in relation to climatic fluctuations, measured by the winter North Atlantic Oscillation 
(NAO) index. Within breeding sites, the coefficient o f variation o f laying date was negatively re­
lated to the year-specific mean laying date. Thus, when great and blue tit females lay earlier the co­
efficient of variation of laying date is larger. The present study shows that across populations there 
has been an increase of laying date variability over the last decades across Europe. Moreover, egg- 
laying date variability was also increasing in relation to climatic fluctuations, measured by the win­
ter NAO-index. These combined analyses for the two species controlled for potentially confounding 
variables such as latitude, longitude, elevation and habitat of each study site. The consequences of 
climatic fluctuations on breeding phenology o f insectivorous passerine birds probably differ among 
early and later laying pairs. Late laying females, presumably due to a constraint on earlier lay dates, 
are not able to advance their onset of breeding in response to climatic fluctuations. This fact may be 
an explanation for the decline in average reproductive success and fledgling condition, and for the 
increased selection for early laying females observed in some European passerine populations.

SYMP14-P5 Have birds responded similarly to climate warming 
in two different periods?

K a l l e  R a i n i o 1, Esa  L e h i k o i n e n 1 & Ju h a n i  T e r h i v u o 2

1 Department o f  Biology, Section o f  Ecology, University o f  Turku, FIN-20014 Turku, Finland
(lcarainio@utu.fi)

2 Finnish Museum o f  Natural History, P.O. Box 17 (Pohjoinen rautatiekatu 13), University o f
Helsinki, FIN-00014 Helsinki, Finland

Recent studies concerning climate effects on the arrival times of birds have shown that most species 
arrive earlier after warm winters. Also an apparent trend that the timing o f first arrivals has become 
earlier has been shown in many species. Most studies have focused on the effects o f the recent 
warming period. We studied the timing of first arrivals o f 13 species to Southern Finland using 
long-term phenology data collected by Societas Scientiarum Fennica and the Ornithological society 
of Turku. The species selected were those that live close to human settlements or are otherwise well- 
known species such as cuckoo, skylark, Swallow and starling. I compare the species’ responses in 
two equally long periods of climate warming, one in the beginning (~ 1890-1930) and the other in 
the end o f 20th century (~ 1960-2000). During both warming periods the mean spring temperature
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rose about 2°C. I seek answers to the following questions: (1) Was response to temperature change 
different in the beginning o f 20th century compared to the recent warming? (2) Did all studied 
species show similar response?
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