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Long-term data obtained by trapping in Rybachy-type traps allowed us to analyse the tim-
ing of spring and autumn migration in two species of thrushes (Song Thrush Turdus philo-
melos and Redwing T. iliacus) in the Fastern Baltic over the last 45 years. Spring passage
was shifted towards earlier dates in both species. The onszt of migration was related to the
March NAC index values. Increasing NAOT values recorded since the middle of the 20th
century reflect increased movement of westerly air masses from the Atlantic, causing milder
weather in the winter quarters of thrushes and in the Baltic area in early spring. The shift
of spring passage towards earlier dates may be due to earlier occurrence of weather condi-
tions favouring migration (increased spring temperatures) and to higher occurrence of fol-
lowing winds enhancing migratory flight.

Timing of autumn passage in the Baltic area did not show any trend in the Song Thrush,
even since the 1970s, when a significant trend towards later passage was recorded in West-
ern Europe. Unlike the Song Thrush, the Redwing delayed autumn migration siguificantly.
Neither species showed a relationship between the timing of autumn passage and the tem-
perature regimen in the Baltic area, however this correlation was found with summer tem-
peratures in their presumed breeding area in NW Russia. Later autumn passage of Red-
wings might be explained by climate change affecting the spring season, causing early
spring arrival and prolonged breeding season, and by the relationship between July air tem-
peratures and timing of summer migration of thrushes.
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1. Introduction

An increasing number of publications suggest that many avian migrants, both
in Europe and in North America, alter the timing of their migratory arrival. Many
birds, primarily passerines, have arrived in the recent decades much earlier than
they did in the middle of the 20th century (Mason 1995; Sokolov et al. 1998;
Sokolov 2001; Bradley et al. 1999; Jenkins & Watson 2000; Sparks & Mason 2001;
Tryjanowski et al. 2001). Earlier arrivals are indicated by first records {captures)
and by mean or median dates of spring migration. More evidence becomes available
that breeding schedule has also significantly shifted towards earlier dates in a
number of bird species (McCleery & Perrins 1998; Brown et al. 1999; Crick &
Sparks 1999; Bairlein & Winkel 2001).
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Several authors also reported later migratory departures to wintering grounds
than in previous decades in many species (Glaubrecht 1993; Moritz 1993; Vogel &
Moritz 1995; Sparks & Mason 2001; Bairlein & Winkel 2001; Marchant 2002;
Fiedler 2003). Our data based on a long-term trapping project (over 30 years)
{Sokolov et al. 2000) did not reveal any significant trends in the timing of autumn
migration in most bird species. Unfortunately, few standardised projects which
cover the whole autumn migratory season are run over many years in Europe.
Therefore, the problem of trends in the timing of migratory departure from the
breeding areas remains a debatable one.

Changes in avian phenology are related by many authors to global warming,
at least in the 20th century. Ground-level air temperatures in both northern and
southern hemispheres show a significant upward trend in the recent decades
(Borsenkov 1988; Kondratiev 1992). This trend is especially obvious in winter and
in spring. This could not fail to influence avian phenology. Many authors revealed
a close relationship between arrival of migrants and spring air temperatures (Ma-
son 1995; Sokolov et al. 1998; Sparks 1999; Barrett 2002; Sparks et al. 2003). High
spring air temperatures, as a rule, induce early arrival in both short- and long-
distance migrants. Warm and early spring usually promotes early breeding
(McCleery & Perrins 1998; Sokolov & Payevsky 1998; Brown et al. 1999; Crick &
Sparks 1999; Bairlein & Winkel 2001). However, the relationships between cli-
matic processes and the timing of autumn migration are far from being straight-
forward (Fiedler 2003).

Long-term monitoring by captures in large Rybachy-type traps makes it pos-
sible to analyse the timing of spring and autumn migration. In this paper three as-
pects of phenology in medium-distance European migrants, the Song Thrush
Turdus philomelos and the Redwing T. iliacus, are studied in the Eastern Baltic.

1. How did timing of spring migration change on the Courish Spit over 45-
year period, 1957-2002?

2. Did the timing of autumn migration change?

3. Are any changes in migratory schedule related to climate change in the
northern hemisphere?

2. Material and methods

Trapping data from Rybachy-type traps at Fringilla field station (55°05°N,
20°44°E) on the Courish Spit of the Baltic Sea were analysed. The data refer to
the period since spring 1957 and autumn 1958 until 2002. The overall numbers of
captures are 1,437 Song Thrushes in spring and 16,439 in autumn; 826 Redwings
in spring and 3,765 in autumn.

Thrushes arrive early and depart late, therefore the beginning and end of
trapping may influence the results. Regression analysis showed no trend towards
earlier onset of trapping sessions across 45 years of study (F = 1.73, p = 0.196).
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The mean date of commencing trapping is 28 March. Years when trapping started
later than 5 April (n = 6) were excluded from the analysis.

To estimate the period of spring migration, time span between the onset of
trapping and 1 May was analysed. Furthermore, birds captured during the first
two hours after sunrise between 1-20 May were also included.

In some years, nocturnal passage of thrushes may be recorded as early as 10
March (Bolshakov et al. 2002), therefore birds migrating in March are missed. In
spring, some 20% of Song Thrushes and 30% of Redwings may be missed from our
estimates. However, the main spring migratory pericd of both species is covered by
trapping, as mass nocturnal migration of Song Thrushes occurs on average between
28 March - 29 April, of Redwings - between 24 March - 23 April (Bolshakov et al.
2002).

The timing of autumn migration was estimated on the basis of captures from 1
September until 31 October. According to nocturnal observation in the first 10-
day period of November 15% of all migrating Redwings may be missed from our
calculations. The percentage of missed Song Thrushes is as low as ca. 2%. The main
migratory period of both species is covered by captures. The most intense noctur-
nal passage of the Song Thrush occurs between 8 September - 17 October; that of
the Redwing between 12-23 October (Bolshakov et al. 2002).

Median and mean calendar capture dates in stationary traps were taken as es-
timates of the timing of migration. The onset of migration was estimated by cap-
turing 5% of all birds, its end by capturing 95%. As the Redwing only occasionally
breeds in the study region (Grishanov 2000), the first autumn capture date was
also used to characterise the onset of autumn passage. Our long experience shows
that in the end of the migratory period birds with physical deformities (one-
legged, with deformed beak etc.) are often captured. Therefore we concluded that
the timing of autumn passage is better estimated by the mean or median date of
autumn captures (Sckolov et al. 1999).

Mean and median capture dates, and capture dates of 5% and 95% of migrants
do not accurately reflect the respective parts of migration, but may be used as es-
timates revealing trends. The only exception is the Song Thrush data for autumn,
as practically the whole migratory period of this spacies is covered by captures in
stationary traps.

We used regression analysis to study trends in spring and autumn migration.
Correlation analysis was used to analyse the relationships between timing of mi-
gration in the study species and NAOL (North Atlantic Oscillation Index), and
temperature regimen.

The NAO is a large-scale hemispheric oscillation redistributing atmospheric
mass from the Arctic to the subtropical Atlantic and has consequences for regional
climate in Europe (Hurrell et al. 2001; Forchhammer et al. 2002). High NAOI
numbers (December-March) are associated with increased strength and frequency
of westerly winds across the Atlantic and south-westerly winds across Europe.
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This, in turn, leads to warm, wet winters in Europe (Nott et al. 2002). In low
NAOI winters, the across-Atlantic storm tracks turn south-east resulting in in-
creased strength and frequency of cold and dry winds blowing down south into
Europe (Hurrell & van Loon 1997; Visbeck et al. 1998). Europe experiences
warmer and wetter winters causing earlier spring emergence of plants and insects
during high NAOI winters (Sparks & Carey 1995; Post et al. 2001).

3. Results
3.1. Spring migration
3.1.1. Dynamics of spring migration

Analysis of the mean and median capture dates showed a large interannual
variation of the timing of spring migration in both Song Thrush and Redwing. In
the former species, the range of variation in the median date was 26 days (31
March - 26 April), in the Redwing it was 22 days (2-24 April).

A strong positive correlation was found between the mean and the median
dates in both species (Tab. 1). Both mean and median dates were also significantly
positively related to caprture dates of 5% and 95% of all birds. Therefore, the earlier
passage starts, the earlier the bulk of birds of both species migrate. The end of
spring passage in both thrush species is not related to the beginning of migration.

Table 1. Correlations between capture date of 5% of birds (onset of migration), median and
mean capture dates and capture date of 95% of birds (end of migration) in the Song Thrush
and Redwing during spring passage on the Courish Spit (1961-2002) (Spearman’s correla-
tion coefficient: * p < 0.05, ** p < 0.01).

Species Median date Mean date 95% of captures
Song Thrush 5% of captures 0.481* 0.596** 0.142
Median date 0.805**
95% of captures 0.486* 0.704**
Redwing 5% of captures 0.736** 0.684** 0.321
Median date 0.961**
95% of captures 0.394* 0.482*

Regression analysis showed significant variation in the timing of spring pas-
sage through the study area in 1958-2002 in both species (Fig. 1, 2). Mean and
median capture dates, and capture dates of 5% and 95% of birds suggest that
thrushes were arriving considerably earlier in the 1980s and 1999s than in the lat-
ter half of the 1960s and 1970s. Only in the Redwing was the trend in the end of
spring passage (95%) since 1970 close to being significant (F = 3.63, p = 0.06).
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Correlation analysis showed that long-term fluctuations of the timing of mi-
gration in the two thrush species are strongly correlated (Tab. 2). This means that
if in a particular year carly spring passage is recorded on the Courish Spit in the
Song Thrush, the migration of the Redwing is likely to occur early, too.

Table 2. Correlation between dates of spring migration (5%, mean, median, 95%) in the
Song Thrush and Redwing on the Courish Spit over 23 years (1964-2002) (Spearman’s
correlation coefficient: *p < 0.05, **p < 0.001).

Species 5% capture Median Mean 95% capture
date date date date
Song Thrush / Redwing 0.474* 0.819** 0.889%* (.455*
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Figure 1. Dynamics of timing of spring passage of the Song Thrush in the Eastern Baltic
(1957-2002). Regression analysis: 5% of captures F = 4.32, p = 0.043; median date F = 7.56,
p = 0.008; mean date F = 7.28, p = 0.009; 95% of captures F = 13.5, p = 0.001.

3.1.2. Influence of NAO Index and air temperature

Correlation analysis showed a relationship between the onset of spring migra-
tion (capture date of 5% of all birds) and NAO Index in March (Tab. 3, Fig. 3, 4).
Neither February nor April index values showed a significant influence on the tim-
ing of arrival. No relationship of median and mean dates of passage or capture date
of 95% of birds with NAO Index was found (Tab. 3).
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Figure 2. Dynamics of timiag of spring passage of the Redwing in the Eastern Baltic (1961-
2002). Regression analysis: 5% of captures F =7.57, p = 0.010; median date F = £.49,
p = 0.017; mean date F = 7.57, p = 0.010; 95% of captures F = 1.06, p = 0.312.

Table 3. Correlation between dates of spring migration of thrushes on the Courish Spit and
mean air temperatures (°C) and NAOI (North Atlantic Oscillation Index) during 29 years
(1958-2002) (Spearman’s correlation coefficient: *P < 0.05).

Species  Arrival T°C T°C T°C NAOI NAOI NAOI
date February March April February March  April

Song 5% -0.051 -0.234 0.065 -0.154 -0.379*  -0.208
Thrush Median 0.076 -0.056 -0.195 -0.182 -0.043 0.092
Redwing 5% -0.157 -0.231 -0.181 -0.218 -0.361*%  -0.043
Median 0.046 -0.155 -0.221 -0.035 -0.138  -0.410

The NAO Index to a large extent reflects the temperature regimen in Europe,
our region included, in winter and in early spring, i.e. in March. Long-term dy-
namics of the NAO Index suggests that the temperature regimen in Europe in
March was getting warmer after the 1950s and peaked in the 1980s (Fig. 5). Di-
rect data on temperature in our region also supports the concept of climate warm-
ing. March temperature in Kaliningrad shows a significant positive trend over
1955-2002 (Fig. 6).

The comparison of long-term (1913-1993) March temperature data in many
European countries (frorn France to Russia) showed a strong positive relationship
between temperature in the Kaliningrad Region and temperatures in various re-
gions of Europe (Fig. 7). This means that if the weather in March in the wintering
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quarters of thrushes (France, Belgium, Italy) is warm, it is likely to be warm along
the whole migratory route (Germany, Poland, Kaliningrad Region). However, no
direct relationship between the timing of passage of thrushes and air temperatures
in the Kaliningrad Region in February, March, or April was found (Tab. 3).
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Figure 3. Relationship between the onset of spring passage of the Song Thrush and March

NAO Index.
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Figure 4. Relationship between the onset of spring passage of the Redwing and March NAO

Index.




18 A. Sinelschikova & L.V. Sokolov. Timing of migration in thrushes Avian Ecology
and Behaviour

3 1 March

NAO Index

-2 -

-3
P<0,01

-4 Ty T T T T T T T T L T T T T YT YT YT T L T r T T T T T T

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

Figure 5. The change in NAO Index in March in 1955-2002. Thin line - NAQ Index in
each year; thick line - NAO Index smoothed over five years; straight line - the trend over
the whole period.
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Figure 6. Changes of the mean air temperatures in March on the Courish Spit in 1955-2002.

3.2. Autumn migration

3.2.1. Dynamics of autumn migration

Autumn nocturnal passage of Song Thrushes on the Courish Spit starts in the
latter 10-day period of August. However, until the beginning of September, singu-
lar individuals are recorced only. Mass passage occurs in late September - mid Oc-
tober. Variation of median capture dates is 22 days (21 September - 13 Qctober)
(Bolshakov et al. 2002). The last Song Thrushes are captured until the end of
trapping sessions (31 October).



12
2004

A. Sinelschikova & L.V. Sokolov. Timing of migration in thrushes

Russia (Kaliningrad)

Russia {Kaliningrad)

Russia (Kaliningrad)

Russia {Kaliningrad}

6 . . o o
; 0 oo®  Seent °
0 ol % ° R? = 0,363
3 S o o, ° P < 0.001
6 4 : . . . . . : : s
1 2 3 4 5 6 7 8 9 10
France (Nancy)
a o
4 ° g ©0 o gae BT
3 Ly PO %o o R“ = 0,395
4 "% o °© o o o7 ° P<0,001
8 4]
1 2 3 4 5 6 7 8 9 10
Belgium {Debilt}
8
4 0.0 © u—M”;
0% ¢ o E)
0 P o0 o R® = 0,541
4 o—”*g"} o ® 5 ° P<0.001
-8 ©
5 6 7 8 8 10 1 12 13
ftaly (Milano)
8 <
-]
0 ° 48 hd % T o0
Lo tewrs R % 8 o R? = 0.632
-4 @ ° P<0.001
84 . LA - . . . . . .
-1 o 1 2 3 4 5 6 7 8 9
Germany (Berlin)
8 ©
4 @ OW
<® ° 3
0 s °W R2=0.772
e o o © o
4 o o P<0,001
8 4 ° ; : . — .
-2 o 2 4 6 8 10

Poland {(Warsaw)

19

Figure 7. Correlation between mean March air temperatures in different regions of Europe.
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First Redwings are usually captured in the latter 10-day period of September.
The main passage of this species takes place in the second 10-day period of Octo-
ber. Median capture dates vary within four weeks, between 29 September and 26
October. First-autumn and adult birds pass during the same period (Sokolov et al.
1999; Bolshakov et al. 2002).

In both species mean and median capture dates show a strong positive correla-
tion (Tab. 4). Positive relationship is also found between mean and median capture
dates and dates of capturing 5% of birds (and first capture date in the Redwing).
The end of autumn passage is not related to the passage of the bulk of birds and
the onset of passage (in the Redwing).

Table 4. Correlation between the first capture date, capture of 5% of birds, median and
mean capture dates and 95% of captures in the Song Thrush and Redwing during autumn
migration on the Courish Spit over 35 years (1961-2002) (Spearman's correlation coeffi-
cient: *p < 0.05, **p < 0.01).

Species 5% Median Mean 95%
of captures date date of captures
Song 5% of captures 0.483* 0.606** -0.601%*
Thrush  Median date 0.836** 0.284
95% of captures 0.305
Redwing  First capture 0.576** 0.383* 0.353* 0.019
5% of captures 0.599** 0.637** 0.101
Median date 0.894** 0.230
95% of captures 0.222

In the Song Thrush, regression analysis showed no significant shift in the tim-
ing of autumn passage on the Courish Spit in 1958-2002 (Fig. 8). Even during
1970-2001, when a delay of migration was recorded in Western Europe (Fiedler
2003), no significant change occurred on the Courish Spit (median date: F = 3.81,
p = 0.06). In the Song Thrush, which is a common breeder on the Courish Spit,
captures of the first 5% of individuals refer to the movements of young birds. No
significant shift was recorded in the first 5% of captures, median and mean capture
dates. However, time lapse between 5% and 50% of captures increased with years
(F = 5.98, p = 0.018). No increase in overall numbers of birds captured in autumn
was recorded in the recent years (F = 0.12, p = 0.73). To test for the possible ef-
fect of the timing of movements of young birds on the median and mean passage
dates, we also analysed the long-term dynamics of autumn captures of fat juvenile
Song Thrushes (fat score at least 3, Kaiser 1993) in 1972-2002. No significant
change in the timing of passage of this subsample group was recorded (for the me-
dian date: F = 3.05, p = 0.091).
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Figure 8. Dynamics of timing of autumn passage of the Song Thrush in the Eastern Baltic
(1958-2002). Regression analysis: 5% of captures F = 2.22, p = 0.144; median date F = 2.46,
p = 0.124; mean date F = (.76, p = 0.388; 95% of captures F = 0.42, p = 0.519.
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Figure 9. Dynamics of timing of autumn passage of the Redwing in the Eastern Baltic
(1958-2002). Regression analysis: first capture F = 4.57, p = 0.038; 5% of captures F = 3.05,
p = 0.089; median date F = 5.69, p = 0.021; mean date F = 4.88, p = 0.032; 35% of captures
F =118, p= 0284

Unlike the Song Thrush, the Redwing showed a significant shift towards later
autumn passage (Fig. 9). This trend was significant for the mean and median cap-
ture dates, and for the first capture in autumn. Numbers of Redwings (unlike other
thrushes) have declined sharply in the Baltic region since 1988 (Sckolov et al.
2000). Analysis of correlations between numbers of caught birds and first capture
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date, mean and median dates showed a significant relationship with the first cap-
ture date only (r = -0.406, p = 0.005). Therefore, on the Courish Spit the delay of
the bulk of birds was not related to decreasing numbers of this species (median
date: r = -0.263, p = 0.077; mean date: r = -0.173, p = 0.27).

Correlation analysis showed a significant relationship between long-term fluc-
tuations of the median and mean capture dates in both thrush species (Tab. 53).
This means that if in a particular year autumn passage occurs late in the Song
Thrush, it is most likely to be a year with later passage of the Redwing, too.

Table 5. Correlation between dates of autumn migration (5%, mean, median, 95%) in the
Song Thrush and Redwing on the Courish Spit for 35 years (1964-2002) (Spearman’s cor-
relation coefficient: *p < 0.05, **p < 0.001).

Species 5% Median Mean 95%
capture date date date capture date
Song Thrush / Redwing 0.297 0.409* 0.495* 0.300

3.2.2. Influence of air temperature

Timing of autumn migration may be indirectly influenced by spring and
summer temperatures through breeding schedule. We analysed the relationship of
the timing of autumn passage in both thrush species with summer air temperatures
in their presumed brecding grounds (Leningrad Region, Russia) as well as with au-
tumn temperatures in our study region. Both species showed weak significant cor-
relation between autumn passage on the Courish Spit and summer temperatures in
the presumed breeding areas: June and July temperatures in the Song Thrush, July
temperature in the Redwing (Tab. 6). If these correlations are not incidental, this
means that a cold summer is followed by late autumn migration.

Table 6. Correlation between dates of autumn migration in thrushes on the Courish Spit
and mean air temperatures (°C) in the St.Petersburg, Russia in 1959-2002 (35 years)
(Spearman’s correlation coefficient: *p < 0.05).

Species  Date of autumn T °C T °C T °C T°C Te°C
migration March April May June July
Song Thrush 5% 0.023 -0.250 0.055 -0.144 -0.050
Median -0.011 -0.077 0.168 -0.418* -0.342*
Mean -0.357* -0.109
95% -0.375% -0.038
Redwing 5% 0.179 0.006 0.004 -0.017 -0.319*

Median 0177 0.092 -0.060 -0.244 -0.103
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No significant correlation between autumn air temperatures on the Courish

Spit and autumn passage was revealed in both species (Tab. 7).

Table 7. Correlation between dates of autumn migration of thrushes on the Courish Spit
and mean autumn temperatures air (°C) in the Kaliningrad Region in 1959-2002.

Species Date T°C T°C TeC
of autumn migration August September October
Song Thrush 5% 0.099 -0.211 -0.060
Median -0.007 0.241 0.175
Redwing 5% -0.031 -0.003 0.105
Median -0.088 0.213 -0.098

4. Discussion
4.1. Spring migration

The data of 45-year monitoring of two thrush species by standardised trap-
ping on the Courish Spit of the Baltic Sea show that the timing of spring migra-
tion shifted significantly over this period. Song Thrushes and Redwings migrated
in spring over the Courish Spit considerably earlier in the 1980s and 1990s than in
the 1970s and late 1960s. This is in agreement with the data on many other pas-
serines, both short- and long-distance migrants (Sokolov et al. 1998).

A possible environmental factor affecting the timing of migration is the tem-
perature regimen both in the wintering area and on the route of migration. Air
temperature is one of the main meteorological elements characterising climate
(Khromov & Mamontova 1974; Weisberg 1976).

We did not find any direct relationship between the timing of thrush passage
and spring air temperatures on the Courish Spit. However, a significant correlation
with March NAO Index was revealed. The NAO Index is related to temperature
regimen in different European regions from France to the Gulf of Finland. The
higher March temperatures in Europe are, the earlier the passage of the Song
Thrush and the Redwing occurs. Similar patterns have been found in a number of
passerine species on the Courish Spit (Sokolov & Kosarev 2003). Our analysis of
temperature regimens in March over several decades across a large area from
France to Poland and the Kaliningrad Region showed that spring mean monthly
temperatures among these countries are strongly correlated. Therefore, if the
weather conditions favour migration from the winter quarters, they are likely to be
favourable over the large part of migratory route, too. We assume that warm
weather in the winter quarters in the beginning of spring may stimulate thrushes
to depart earlier. In such years we probably record early migration of thrushes on
the Courish Spit. Late and cold spring in the winter quarters, conversely, delays
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departure and this retards the whole migratory schedule. Such situations fre-
quently occurred in the 1970s when many passerines, thrushes including, passed.
through the Courish Spit very late (Sokolov et al. 1998).

Penuelas et al. (2002) studied phenological events in the Mediterranean re-
gion, where the thrushes over-winter, and found that average annual temperatures
in their study area (Cardedeu, NE Spain) have increased by 1.4 °C over the obser-
vation period (1952-2000) while precipitation remained unchanged. A conservative
linear treatment of the data shows that leaves unfold on average 16 days earlier,
leaves fall on average 23 days later, and plants flower on average 6 days earlier
than in 1952. The stronger changes both in temperature and in phenophases tim-
ing occurred in the last 25 years.

Forchhammer et al. (2002) analysed and contrasted the effects of climate
(NAO Index) and temporal dependence on the long-term (1928-1977) dynamics of
springtime arrival in three short-distance (Skylark Alauda arvensis, Song Thrush,
Starling Sturnus vulgaris) and three long-distance (White Wagtail Motacilla alba,
Swallow Hirundo rustica, Cuckoo Cuculus canorus) migratory species in Norway.
Following high NAOI winters both long- and short-distance migrants arrived ear-
lier than after low NAQI winters. For long-distance migrants, the effect of high
NAOIT winters was probably indirect through improved foraging conditions in win-
ter quarters, whereas the effect on short-distance migrants may be related both to
improved foraging and weather conditions during their northward spring migra-
tion.

Mason (1995) found a significant relationship between arrival time and
monthly temperature of March and April in eight migrant species in central Eng-
land over 1942-1991. A negative correlation with March temperature was found in
early migrants and with April temperature in late migrants. In England many spe-
cies show trends of earlier arrival in recent years, consistent with a rise in early
spring temperature (Sparks & Mason 2001).

Relationship between migratory schedule of birds and air temperature is often
believed to be a direct one. However, other authors suggest that the effect of
spring temperature reflects in trophic chains (Sokolov 2000; Both & Visser 2001;
Sparks et al. 2003). Ambient temperature governs food abundance and its avail-
ability during spring migration. These authors suggest that temperature change
just indicates the advent of conditions favourable for avian migration.

Increasing NAO Index in Europe in the last century reflects increasing
strength and frequency of westerly winds across the Atlantic which cause high
winter and spring temperatures. In Western Europe both air temperature and the
frequency of westerly and south-westerly winds increase in March and April in the
recent decades (Sparks et al. 2002). Since the general direction of spring migration
of thrushes is 044° (Bolshakov et al. 2002), these tailwinds assist the birds in
flight. Wind is believed to be a major meteorological agent governing migratory
flight activity of birds (Lack 1960; Richardson 1978, 1990; Alerstam 1990). Visual
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observations and radar survey show that numbers aloft, especially in passerines, are
strongly correlated with tailwinds which are favourable for birds from both ener-
getic and orientational viewpoints (Alerstam 1976, 1990; Alerstam & Lindstrém
1990; Akesson & Hedenstrém 2000). Migrants prefer to fly on the nights with fol-
lowing winds or choose an altitude range with most favourable winds (Liechti &
Bruderer 1998). In spring, ca. 85% of thrushes in the Baltic area arrive/depart on
tailwinds (Sinelschikova et al. 2003). In soine years passage of thrushes may con-
tinue during a few “good” nights of following winds (Alerstam 1990).

Therefore, it may be suggested that the significant advance of the timing of
spring migration recorded in the recent 50 years may be related to at least two fac-
tors: (1) earlier emergence of the conditions enhancing migration due to higher
spring temperatures (favouring foraging and fuel deposition) and (2) higher migra-
tory speed over south-western and central European part of their migratory route
due to increased frequency of following winds.

4.2. Autumn migration

Timing of autumn migration of the Song Thrush in the Eastern Baltic did not
show any significant trend over the last 45 years, in spite of considerable annual
fluctuations. Even in 1970-2001, when in Western Europe this species showed sig-
nificant delay of the timing of autumn passage (Fiedler 2003), no significant trend
was revealed on the Courish Spit. Only the Redwing showed a weak but signifi-
cant trend towards later passage. No relationship between autumn migration and
autumn ambient temperature was found in either species. Such a relationship was
not found in other passerine species on the Courish Spit, either (Sokolov et al.
2000). However, this does not rule out an effect of climate on the timing of out-
ward migration.

German authors report that on Helgoland (North Sea) 19 species of short-
distance migrants showed a tendency to depart later than usual in the 1980s, on
average by 10 days (Glaubrecht 1993; Moritz 1993; Vogel & Moritz 1995). These
authors relate this to climate change. Later autumn departure was also reported by
other authors who suggested that in warm years birds remain in their breeding ar-
eas longer (Sparks & Mason 2001; Bairlein & Winkel 2001). Studies of migratory
behaviour of caged Blackbirds (Turdus merula) from sedentary and migratory
German populations showed that migratory activity may be controlled not only by
the endogenous programme, but also by environmental factors, in particular by
food availability (Partecke & Gwinner 2003). However, decreased migratory activ-
ity in good environment was not recorded until their second autumn.

Song Thrushes and Redwings are known to be able to overwinter in their
breeding range. Even though in our study area both species are migratory, in warm
years solitary birds or small flocks of these birds do occur in the Eastern Baltic in
winter (Taurin$ 1967; Kumari 1985; Svazas et al. 2000; Raudonikis 2001). In re-
cent years, the Redwing became a common wintering species in the Kaliningrad
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Region (Grishanov 2000). The resident urban populations of Blackbird were
formed in the Eastern Baltic in the 1950s-1960s (Ivanauskas 1964; Jogi 1967a;
Malchevsky & Pukinsky 1983). A proportion of wintering birds are the winter
visitors from northern Europe (Jogi 1967b; Leuhin & Rootsmae 1985).

Thus, we cannot rule out that climate warming and associated improvement of
food availability may influence later autumn departure in short-distance migrants.
This is most obvious in central Europe where some passerines, especially short-
distance migrants, under favourable weather conditions indeed remain longer in
their breeding area. However, in our more northern area, no delay of departure was
recorded in warmer periods either in the Song Thrush or in most other passerines
(Sokolov et al. 2000).

Impact of climate change may also act not through autumn temperatures
which have undergone slight changes in Europe during the last half-century (East-
erling et al. 1997), but rather through spring temperatures. Spring temperatures
have increased strongly in Europe during recent decades (Easterling et al. 1997,
Walther et al. 2002) and influence the length of reproductive period which has in-
creased due to earlier springtime arrival and breeding. Short-distance migrants
achieve higher survival rates and/or obtain higher-quality breeding territories by
arriving earlier in spring (Berthold 1990). Short-distance migrants with a variable
number of 1 or 2 broods delayed their autumn peak passage mainly due to a higher
proportion of pairs raising 2 broods (Jenni & Kéry 2003). The Redwing and Song
Thrush are just such species in northern Europe (Khokhlova et al. 1983; Zimin
et al. 1993). It is also possible that in Baltic populations of the Song Thrush more
pairs are double-brooded annually than in the other populations in Western
Europe (Payevsky & Vysotsky 2003).

We found that timing of autumn migration in both species is related not to
April or May temperatures, but to summer temperatures in their breeding areas
(June and July). Following a cold suinmer (which become more frequent in the re-
cent years), autumn departure is delayed. Unlike spring, June and July tempera-
tures show no rise in northern Europe, July even became slightly colder. A special
feature of the annual cycle of thrushes breeding in NE Europe is their summer noc-
turnal migration towards the NNE (Bolshakov & Rezvyi 1975, 1981; Rezvyi &
Bolshakov 1987). This inigration takes place from late June until early August,
peaking in mid July. Individual duration of this period is some 7-10 nights be-
tween disintegration of broods and the onset of moult, both in adults and juve-
niles. During this period, a bird may cover 700 km on average. The most likely
goal of this migration is utilising berries abundant in northern areas during the
premigratory period. It may be assumed that summer temperatures influence fruit
ripening and abundance. In years when fruits ripen late (and are probably less
abundant) due to cold summers, later passage of thrushes are recorded.

Therefore, we suggest that the delay of autumn passage in thrushes, primarily
in the Redwing, is mainly due to the general climate warming, which not only
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promotes early spring arrival, but also prolongs reproductive season due to in-
creased frequency of second breeding attempts. Moreover, summer temperatures
may govern the timing of summer migration of thrushes, which in its turn may in-
fluence the timing of autumn migration.
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