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Seasonal migrations, population dynamics
and age structure of the Spotted Flycatcher
Muscicapa striata (Aves, Passeriformes)
according to trapping and ringing data for
sixty-four years (1957–2020) in the Eastern
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Vladimir A. Payevsky Laboratory of Ornithology, Zoological Institute of the
Russian Academy of Sciences, 1 Universitetskaya nab., St.
Petersburg, 199034, Russia

Anatoly P. Shapoval Biological Station “Rybachy”, Zoological Institute of the
Russian Academy of Sciences, 32 Pobedy str., Rybachy,
Kaliningrad Oblast, 238535, Russia

The results of the trapping and ringing of the Spotted Flycatcher at the “Fringilla” field
station in the Courish (Curonian) Spit, Eastern Baltic, for the period 1957–2020, in the
number of 7984 individuals are presented. The annual number of birds caught has varied for
64 years, while the period since the mid–1980s has been characterized by a downward trend
in numbers. Due to the "coastal effect", the proportion of adult birds averaged 3%, varying by
year from 1% to 14%. The recoveries of our rings during the spring arrival and breeding of
birds are concentrated in the coastal northern parts of the Baltic Sea and the Gulf of Bothnia,
in the territories of Denmark, Sweden and Finland. The recoveries of our rings during the
autumn migration are from Italy. The average daily speed of autumn movement is 66–87 km
per day. The age (in years) at the discovery time of the bird with the ring was from one to five
years old.
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Introduction
Spotted Flycatcher is a common polytypical species of the flycatcher family, widely distributed
during the breeding season in Europe, western Asia and partly in north- western Africa. It lives in a
wide variety of natural conditions, from the northern taiga to the southern semi-deserts. It spends
the winter in the subtropics of Africa up to the southernmost parts of this continent (Blagosklonov
1954; Peklo 1987; Glutz von Blotzheim 1993; Cramp and Perrins 1993; Stepanyan 2003).

Migrations and wintering sites of western European populations of this nocturnal migrant are well
known from the results of observations and ringing (Zink 1975; Bairlein et al. 1984; Cramp and
Perrins 1993; Spina et al. 2022). From eastern European populations of the Spotted Flycatcher,
detailed information on migrations is known for birds of Finland (Valkama et al. 2014) and Sweden
(Jonzen et al. 2006), and also a lot of information is known about summer movements and plumage
moult for the birds of taiga zone of Northwestern Russia (Noskov et al. 2020). The coastal
territories of the Eastern Baltic, including the Courish Spit, are the paths of seasonal migrations of
birds flying along Europe's largest White Sea-Baltic migration route. The Spotted Flycatcher is one
of more than a hundred species of birds that are regularly caught and ringed on the Courish Spit by
employees of the Biological Station “Rybachy” (Zoological Institute, Russian Academy of Sciences)
in order to study migrations by the ringing. The information obtained on the ways of movement and
annual changes in the numbers of these populations of birds caught here was the basis for writing
this article.

Materials and methods
The Courish Spit is a narrow strip of land stretched in the direction from northeast to southwest,
which coincides with the main direction of bird migration in the Eastern Baltic. Trapping and
ringing of birds by the staff of the Biological Station “Rybachy” has been carried out since 1957 to
the present time in two sites: at the field station “Fringilla” (55°05'N, 20°44'E) and at Rossitten
Cape (55°09'N, 20°51'E). In the first of them, birds are caught in the so–called “Rybachy–type”
traps, in the second one ‒ with mist nets. Rybachy–type traps and their structure and mechanism of
action are described in detail (Dolnik and Payevsky 1976). Traps are active for 7 months of the
year, from the end of March to the beginning of November. Duration of work by each trap
(unchanged design) varied very slightly over the years, due to several days of the beginning of
spring and the end of autumn trapping. In the summer, local birds nesting on the spit are trapped.
Many of them are caught repeatedly and so local populations are regularly monitored.

In order to analyze the variations in the number of Spotted Flycatchers, we use here the
quantitative data of trapping only at the “Fringilla” field station (a total of 7984 individuals were
caught here over 64 years), since trapping at the field station was more standard in all years of
research, which is important when discussing population dynamics. In total, 11669 individuals of
this species have been caught and ringed by all means of catching over the years.

The ringing of birds is accompanied by their lifetime examination according to the standard
methodology developed at our Biological Station. This is, if possible, determination of sex and age,
analysis of the state of plumage, as well as measurements of wing length and body weight
(Vinogradova et al. 1976). As for subspecific differences, according to information on the
distribution of subspecies, migratory Spotted Flycatchers in the Eastern Baltic may belong only to a
nominative subspecies.

Lists of all quantitative data on trapping, ringing and reports of the recoveries of ringed birds have
been published (Payevsky 1971; Bolshakov et al. 1999, 2000, 2001, 2002a, 2002b, 2002c, 2003,
2004, 2005, 2008, 2009a, 2009b, 2009c, 2010, 2011, 2012, 2013, 2014; Shapoval et al. 2017,
2018a, 2018b, 2019, 2021, 2022a, 2022b). In these publications, with information about the
reсoveries, the coordinates of the points of location, the time elapsed since the day of the ringing,

                             2 / 13



Acta Biologica Sibirica
Vol 10 (2024): Acta Biologica Sibirica, 533–545
Articles

the distance and the azimuth are given.

Results
Variations in the number of migrating Spotted Flycatchers. The distribution by year of the
number of birds caught in the Courish Spit is shown at the Fig. 1. Unlike a number of other, much
more abundant species, the annual number of Spotted Flycatchers trapped is low. However, this
can be used as a relative indicator of population variation. It is known that the number of migratory
birds regularly caught on migration routes may reflect long-term fluctuations in their numbers if
standard catch dates and methods are followed in the same place (Berthold et al. 1986; Busse and
Cofta 1986; Payevsky 2008).

Population trends based on bird trapped data were determined by two criteria: Spearman's rank
correlation coefficient and the coefficient of determination, where one set of variables is
represented by consecutive years, and the other by the number of birds caught. The coefficient of
determination showed a weak linear relationship between the two variables, and the coefficient of
rank correlation showed a moderate negative relationship (Fig. 1). The period since 1986 has been
characterized by a tendency towards a decrease in the number of migratory Spotted Flycatchers
compared to the previous period of capture. This is also evidenced by the trapping materials
analyzed in this regard (1980–1999) at the Swedish ornithological station Falsterbo, where the
Spearman correlation coefficient for the Spotted Flycatcher for autumn trapping data was -0.65
(Karlsson et al. 2002).

The commitment of the Spotted Flycatcher, as a catcher of flying insects, to open places among the
forest biotopes that existed on the Courish Spit in the 1950s and 1960s coincides with a higher
number of captured birds of this species, and the gradual change of this biotope – the overgrowth
of the spit with dense pine forest in subsequent years – with a decrease in their number. However,
it can be assumed that not only this circumstance acted in relation to the dynamics of the number.
It is known that the population size of this species in large areas of Europe has experienced
significant fluctuations over the years. Population declines have been observed in different periods
since the 1960s in Great Britain, Ireland, the Netherlands, Sweden, Germany, the Czech Republic,
and Spain (Cramp and Perrins 1993; Hagemeijer and Blair 1997). According to bird records in
1986–2020 in the Kivach Nature Reserve (Karelia), its number has sharply decreased over the past
decade (Yakovleva and Sukhov 2020). In Finland, according to the records, unlike in other
countries, the number of Spotted Flycatchers has not decreased (Valkama et al. 2014). In terms of
this discussion, attention should be paid to the analysis of possible mechanisms of changes in the
number of 18 species of trans-Saharan migrants, including the Spotted Flycatcher (Payevsky 2006).
The reason for the decrease in the number of studied populations was not a violation of the
breeding process, but a dramatic decrease in the survival rate of birds in the territories of African
flyways and wintering grounds. This was due to a lack of precipitation, especially severe droughts
in the Sahel zone, where Spotted Flycatchers also migrate.

Seasonal dynamics of spring and autumn migration. The effectiveness of the Rybachy-type
traps consists not only in the mass trapping of migratory birds, but also in the accurate registration
of the dates of spring arrival and autumn departure of those bird species that can simply be
overlooked by visual observations, especially in early spring and late autumn. The picture of the
dynamics of seasonal movements of the Spotted Flycatcher by the timing of their capture on the
Courish Spit shows that the first trapping in spring in some years took place from May 1 to May 9
(the very first bird caught on April 30, 2020), and in other years – only in the period from 12-th to
May 18th (Fig. 2).

The mass arrival in spring falls on the second and third ten-days of May. These dates are the same
as the dates of the spring arrival to Finland on the Baltic Sea coast, on average on May 26
(Valkama et al. 2014). In autumn, the largest number of migrants of this species in the Courish Spit
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flies in the period from August 19 to September 17, with the main peak in the first week of
September. The last autumn migrants were caught at the end of October, the most recent two
Spotted Flycatchers were ringed by us on October 26 and 28, 1982. At the Ottenby ornithological
station (the southern tip of the island of Eland, southeastern Sweden), the timing of the autumn
migration of this species was almost the same: the average date was September 1, and the latest
bird caught on October 24 (Enquist and Petterson 1986).

Figure 1. Annual numbers of captured and ringed Spotted Flycatchers in the Courish Spit (Eastern Baltic) for 64 years at
the “Fringilla” field station. R2 is coefficient of determination, rs is Spearman's correlation coefficient. 
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Figure 2. The dynamics of seasonal movements of Spotted Flycatchers in the Courish Spit according to the data of trapping
at the “Fringilla” field station. 

The effectiveness of ringing. In total, 14 recoveries of our rings were received from ringed
11669 Spotted Flycatchers, and 3 individuals of this species with rings from Finland, Sweden and
Lithuania were caught. In addition, over the years, 490 repeated catches (4.2%) of individuals
ringed here have obtained at the site of ringing. 14 recoveries of our rings obtained amount to 0.12
± 0.01% of the number of ringed ones, which is among the lowest efficiency of bird ringing in the
Eastern Baltic, where the range of average values varies from 0.06% in the Willow Warbler 
Phylloscopus trochilus to 2.6% in the Song Thrush Turdus philomelos (Payevsky and Shapoval
1998). Indeed, it is widely known that the proportion of ring recoveries is significantly higher in
large birds and especially in hunting species than in small songbirds. Our calculation of the
dependence of the number of recoveries on the number of ringed individuals showed the absence of
a direct relationship by the rank correlation coefficient. However, the proportion of ring recoveries
is significantly higher when migration routes and wintering sites are in densely populated areas
(Bub 1969; Payevsky 1973), and not in regions such as the African savannas, where the Spotted
Flycatcher migrates after crossing the Mediterranean. Among passerines like short-distant
migrants (21 species), the proportion of ring recoveries was almost 3 times higher compared to 26
species of long-distant migrants flying to Africa (Shapoval 1994). In addition, since the eighties of
the last century, information has appeared in the ornithological literature about a significant
decrease in the proportion of ring returns compared to previous decades. An analysis of this
phenomenon allowed us to conclude that the reason for the decrease in the proportion of ring
returns is a change in people's attitude to the need to report a ringed bird and the absence of an
e–mail address on the rings (Payevsky and Shapoval 2013).
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The age structure of migrating birds. It is known that the proportion of young birds among
nocturnal migrants caught on sea coasts, unlike birds on the continental parts, is unnaturally high
(from 85 to 97%) and significantly higher than that of day-time migrants. This phenomenon has
been called the "coastal effect" (Ralph 1978; Dunn and Nol 1980; Payevsky 1998). Hypotheses that
have been put forward to explain this effect have concerned differences in the behavior of adult and
young birds during migratory flight and landing. For the Courish Spit, the hypothesis is most likely
valid that after a night flight over the sea, young birds land on the first land they see, whereas most
adults fly further over the continent (Payevsky1998, 2008). The age structure of Spotted
Flycatchers migrating in the Courish Spit during autumn was calculated based on the data from
entries in bird ringing record logs for 45 years, 1962–2006. The proportion of adult birds varied by
year from 1% to 14%, and averaged 2.99 ± 1.70%.

Migration movements. Of the 14 long-range recoveries of our rings, 4 birds were found in
autumn and winter, and ten birds were found during the spring arrival and breeding period. Three
birds with rings from other countries were caught in the Courish Spit during the spring and autumn
migration. The recoveries of our rings from northern Italy in September and October presumably
indicate that Spotted Flycatchers migrating through the Eastern Baltic on their way to wintering
places in Africa cross the Mediterranean in these areas (Fig. 3).

As for the recovery of our ring from northern Spain in the third year after ringing, the January date
of the discovery of an adult bird in this place alive (up to this point) is still unexplained.
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Figure 3. Recoveries of Spotted Flycatchers ringed in the Courish Spit, in the migration routes (Italy and Spain), and in
breeding territories (Denmark, Sweden and Finland). 

Recoveries of our rings during the spring arrival and breeding of birds are concentrated mainly in
the coastal parts of the Baltic Sea (Fig. 3), including the Gulf of Bothnia, in the territories of
Denmark (Bornholm Island), Sweden (Eland Island and the provinces of Södermanland, Uppsala,
Västerbotten, Västernorrlands) and Finland (regions of Turku-Pori, Häme, Karstula, Vaasa). Such a
dense location of Spotted Flycatcher detection points in spring and summer in regions adjacent to
the seashores may presumably indicate that such places with more sparse forests are most
convenient for this species during nesting due to the extraction of flying insects.

Further autumn migration of Spotted Flycatchers from the Baltic States after flying over the
Mediterranean can be considered based on the total results of ringing in Finland (Valkama et al.
2014) and in Ottenby, Sweden (Jonzen et al. 2006) (Fig. 4).
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Figure 4. Recoveries of Spotted Flycatchers ringed in three banding regions: Finland (127 recoveries, Valkama et al. 2014),
Ottenby, Sweden (17 recoveries, Jonzen et al. 2006) and the Courish Spit (14 recoveries, Bolshakov et al. 2001). These
results are partially shown on the maps of the Eurasian-African Atlas of Bird Migration (Spina et al. 2022). 

These results also partially exist on the maps of the Eurasian-African Atlas of Bird Migration (Spina
et al. 2022). All these data indicate that these populations of the Spotted Flycatcher on the African
continent partially stop on the southern shores of the Mediterranean, and winter in the very south
of Africa, in the eastern part of the Republic of South Africa. On the way back during spring, in
March and April, they stop in the western part of the Democratic Republic of the Congo for
recreation. The longest distance to the wintering site is 10558 km (Valkama et al. 2014), but taking
into account the northernmost summer point of one bird ringed in Ottenby (Jonzen et al. 2006), this
distance may be greater, up to 11000 km.

The speed of migratory movement. According to our data, the speed of the autumn migration
within Europe could be set only for two young birds of Spotted Flycatcher. One of them, ringed in
September, was discovered 17 days later in Pisa, Italy, 1478 km southwest. The other one, ringed
in Finland in August, was caught 8 days later in the Courish Spit, 530 km to the south. These data
give the average daily speed of autumn movement, equal in the first case to 87 km, and in the
second case to 66 km. Almost the same autumn migration speed is indicated for the results of
ringing in Finland – 62–90 km per day. However, the speed of spring migration of Spotted
Flycatchers turns out to be twice as high, up to 150 km per day (Payevsky 2013; Valkama et al.
2014).

Life expectancy according to ringing data. The age (young or adult bird) during our ringing
was not known for all Spotted Flycatchers. Nevertheless, according to the time elapsed from the
moment of ringing to the discovery of the bird, it was possible to calculate the number of years they
lived in 15 individuals. According to these data, the age (in years) at the time of detection of the
bird with the ring was from one to five years or more (+): up to 1 year or 1+ in nine individuals, 2+
in one, 3+ in two, 4+ in two and 5+ in two individuals. According to ringing data in Sweden, the
maximum age was 8 years (Fransson et al. 2017), and in Finland, the longest-lived Spotted
Flycatchers were at the ages of six, seven and eleven years (Valkama et al. 2014).
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