
Abstract Intraspecific variation in the arrival time

of migratory birds to breeding grounds is common.

Although this phenomenon has been explained in

various ways, the condition-dependency of arrival is

often evoked. I analyzed the arrival time of male red-

breasted flycatchers Ficedula parva, a long-distance

migratory passerine, in relation to age, body size and

body condition. Data were collected over the course of

5 years in the primeval Białowie _za Forest of northeast

Poland. Each of these years, young males arrived at the

breeding grounds significantly later in the year than did

older males. Young males also exhibited significantly

shorter wings and lower body condition than older

males. Settlement speed was significantly related to

age, but not to wing length or body condition. Only the

arrival time of old males was related to the body mass

and condition. Later arrival of young males could be

explained by the lack of experience or by avoidance of

both aggression and competition from older males, and

both explanations are thought to conserve energy for

breeding. Young male red-breasted flycatchers exhibit

delayed plumage maturation, and this duller plumage

supports the strategy of restraint in the arrival time of

young males in this species.
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Introduction

Migratory birds begin the breeding season upon arrival

from the wintering areas. The timing of the arrival, on

the population level, may depend on environmental

conditions along the passage (Huin and Sparks 1998;

Mitrus et al. 2005), while on the individual level, it may

depend on characteristics of individual birds (Lund-

berg and Alatalo 1992; Møller 1994a; Stolt and Frasson

1995; Møller et al. 2003). Males usually arrive at the

breeding area earlier than females (Morbey and

Ydenberg 2001). Individuals that arrive earlier may

obtain advantages, for example, they may obtain

higher quality territories. In many species, males that

arrive later settle in poorer habitats than males that

arrive earlier (Potti and Montalvo 1991; Aebischer

et al. 1996; Smith and Moore 2005). Furthermore, early

arrival can increase the probability of mating success

(Møller 1994b; Lozano et al. 1996; Kokko 1999) and

breeding success (Perrins 1970; Slagsvold and Lifjeld

1988). Early arrival, however, can also be risky as se-

vere weather early in the season often leads to higher

rates of mortality (Møller 1994a).

In many migratory bird species, older males arrive

earlier on the breeding grounds than younger males

(Hill 1989; Thompson and Hale 1991; Lozano et al.

1996; Morbey and Ydenberg 2001; Mitrus 2004). The

mechanism for this pattern in arrival order, however, is

not clear. One of the hypotheses argues that younger

birds are constrained from arriving earlier because

they are in poorer physical condition compared to

older birds. Younger birds may arrive later because

they have shorter wings and are in poorer condition

and thus migrate at a slower speed (Lundberg and

Alatalo 1992). In ortolan buntings Emberiza hortulana
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and barn swallows Hirundo rustica, positive relation-

ships between wing length and an earlier arrival date

have been reported (Stolt and Franson 1995; Møller

1994a). Another hypothesis to explain the early arrival

of older males is related to their social status. Hill

(1989) argues that young black-headed grosbeaks

Pheuctinus melanocephalus arrive on breeding grounds

later to avoid conflicts with older males.

The red-breasted flycatcher is a small, long-distance

migratory bird that winters in the Indian sub-continent

and breeds in Europe (Cramp and Perrins 1993). The

first birds each year arrive in the Białowie _za Forest

usually between the last days of April and the first days

of May (Mitrus et al. 2005). Red-breasted flycatchers

usually choose open holes as nest sites (Mitrus and

Soćko 2004), and in the Białowie _za National Park, they

reach breeding densities of up to 2.0 pairs/10 ha

(Wesołowski et al. 2002).

The aim of this study was to determine the variation

in arrival time and biometrical parameters (wing

length, body mass, and tarsus length) and the body

condition of male red-breasted flycatchers in relation

to their age.

Materials and methods

Observations were carried out from 2000 to 2004 in the

old-growth Białowie _za Forest (NE Poland–52�41¢N,

23�52¢E) between 28 April and 20 May. Each morning,

one to four persons searched the study area for singing

males. The day that a male was first recorded singing in

a territory was assumed to be the day of his arrival. In

some statistical analyses, relative days were used such

that each year the day when the first male red-breasted

flycatcher was observed at the study site was treated as

day 1. Singing males were sought in three study plots

(total area 795 ha) and along roads leading to those

plots. All territories were located in oak-hornbeam

Tilio-Carpinetum stands characterized mainly by

Hornbeam Carpinus betulus, small-leaved lime Tilia

cordata, pendunculate oak Quercus robur, Norway

maple Acer platanoides and Norway spruce Picea abies

with a thick herbaceous layer. The Białowie _za Forest is

characterized by a rich bird and mammal community

(Jędrzejewska and Jędrzejewski 1998). Many standing

and fallen dead trees are present (Tomiałojć 1991).

Males were captured using a concealed tape re-

corder with broadcasted conspecific song to lure birds

into a mist net (mesh 16 mm, dimensions 6 · 25 m)

within a male’s territory. For each captured bird, the

age was determined as either the 2nd year (young) or

after the 2nd year (old) by plumage characteristics

(older males have an orange patch on the breast, while

young males do not; Svensson 1992). The following

measurements were taken: wing length (maximum

wing chord in millimeters, Kelm 1970), body mass with

a Pesola spring balance 30 g (to the nearest 0.25 g),

and tarsus length with sliding callipers (to the nearest

0.1 mm, Svensson 1992). All measurements were made

by the author. An index of individual body condition

was calculated using the residual on the regression

body mass on tarsus length (Veiga 1993; Merilä 1996).

Males were uniquely ringed using a combination of

aluminium and color-coded rings.

The effect of the year on arrival time was checked

using analysis of variance (ANOVA). The influence of

male age and body characteristics on the arrival date

was analysed using analysis of covariance (ANCOVA).

In these analyses, age was included (young versus

older) as a main factor and body condition and wing

length as covariates. The t test was used to compare the

arrival dates and biometric parameters of young and

older males. Statistical analyses were performed using

Statistica for Windows version 5.0.

Results

Arrival time

There was a significant effect of the year on the arrival

date (F4,233 = 6.74, P < 0.001). The year of the earliest

arriving bird was 2000 (29 April), while the latest date

of first arrival was 2003 (7 May). During the course of

five breeding seasons, the arrival time of 57 1-year-old

and 180 older males was determined. Every year, older

males arrived significantly earlier (on average from 3 to

8 days) than young males (Table 1). There was a sig-

nificant effect of the year (F4,228 = 7.73, P < 0.001) and

of male age (F1,228 = 2.60, P < 0.001) on the arrival

date and a significant interaction between the year and

age (F4,228 = 6.74, P < 0.001) on the arrival date. To

pool the data of all years, the day when the first male

red-breasted flycatcher was observed each year at the

Table 1 Relative arrival time of old and young males

Year Old Young

n Mean Min. Max. SD n Mean Min. Max. SD

2000 31 9.3 1 17 3.88 10 14.0 7 23 4.62
2001 45 7.1 1 22 5.26 14 10.4 4 22 5.08
2002 43 7.1 1 15 3.68 13 12.5 9 18 3.45
2003 29 5.1 1 13 3.23 6 9.0 7 11 1.90
2004 32 8.2 1 22 5.88 14 17.4 9 22 3.99
Total 180 7.4 1 22 4.68 57 13.1 4 23 4.94
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study site was treated as day 1. Young males settled

territories on average 6 days later than older ones

(Table 1). During the 1st 10 days of the arrival period

of each year, 71.8% of the older males had arrived,

while only 35% of young males had arrived (Fig. 1).

Arrival date and male characteristics

Older males had significantly longer (more then 1 mm;

Table 2) wings, were heavier (about 0.3 g; Table 2)

and were in better body condition (Table 2) than

younger males; however, there was no significant dif-

ference in the tarsus length of older and younger males

(Table 2). Wing length was positively correlated with

tarsus length (r = 0.26, P = 0.004, n = 124), body mass

(r = 0.30, P=0.001, n = 115) and the index of body

condition (r = 0.23, P = 0.014, n = 112).

Arrival date of males was not related to wing length

(r = 0.15, P = 0.18, n = 88), body condition (r = –0.18,

P = 0.12, n = 78), tarsus length (r = 0.17, P = 0.11,

n = 87) or weight (r = –0.12, P = 0.22, n = 79). Within

age groups, only old males arrived earlier when they

were in better condition (r = –0.42, P = 0.002, n = 52,

Fig. 2) and heavier (r = –0.39, P = 0.003, n = 54). In

multifactor analysis, the age of males was the main

factor affecting the arrival date (Table 3).

Discussion

The arrival time of male red-breasted flycatchers var-

ied with the year and was probably related to fluctua-

tions in the environment. In many long-distance

migratory species, researchers have detected an influ-

ence of temperature and other climatic factors on the

arrival date (Huin and Sparks 2000; Tryjanowski et al.

2002; Crick 2004; Lehikoinen et al. 2004). The ambient

temperature can affect migration-timing birds by

influencing physiological responses of birds or by

influencing the emergence of invertebrate prey (Poulin

et al. 1992; Sparks and Carey 1995). My data that

young male red-breasted flycatchers arrived at breed-

ing areas later than older males are consistent with

data from other migratory bird species (Thompson and

Hale 1991; Lozano et al. 1996; Morbey and Ydenberg

2001; Mitrus 2004). This pattern was observed in all

years of the study. Younger individuals differed from

older males in physical parameters; younger males

exhibited shorter wings, lower body mass and poorer

body condition than older males. This data regarding

the age-related biometry is also consistent with other

bird species (Alatalo et al. 1984; Yosef and Tryja-

nowski 2002). However, in the red-breasted flycatcher,

these biometric traits and body condition, independent

of age, did not explain the arrival timing. Only the

arrival time of old males was related to body mass and

condition. The lack of a relationship between the ar-

rival and body condition has been observed in other

species of birds. In the dusky warbler Phylloscopus

fuscatus (Forstmeier 2002), the arrival date depends

mainly on the territory quality of the previous summer,

not on body condition. Moreover, this pattern of con-

dition-dependent arrival may vary with environmental

conditions. For example, in a year of good weather

conditions, no relationship between the arrival date

and tail length or body condition of the barn swallow

Fig. 1 Arrival sequence of young and old male red-breasted
flycatchers Ficedula parva

Table 2 Comparison of biometrical parameters and body condition index of young and old males

Old Young t test P

n Mean Min. Max. SD n Mean Min. Max. SD

Wing length (mm) 80 70.5 65.0 73.5 1.34 39 69.4 66.0 72.0 1.43 4.48 <0.001
Tarsus length (mm) 80 17.2 16.1 18.30 0.46 38 17.1 16.3 17.8 0.45 0.90 0.37
Weight (g) 73 9.96 9.0 11.50 0.54 36 9.65 7.5 11.0 0.57 2.91 0.004
Condition index 72 0.07 –0.98 1.68 0.54 36 –0.21 –2.08 1.15 0.51 2.58 0.01
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was observed (Ninni et al. 2004). In the red-breasted

flycatcher, age appears to be the most important factor

influencing the arrival date. Thus, young males appear

not to be constrained by shorter wings or physical

conditions. However, the mechanism whereby older

males arrive earlier still remains unexplained. One

hypothesis to explain why older males arrive earlier is

that younger males lack experience. They are traveling

from the wintering grounds to the breeding grounds for

the first time and consequently may migrate more

slowly than older and more experienced birds. Indeed,

experience is the most important factor affecting the

arrival date in the common tern Sterna hirundo (Ditt-

mann and Becker 2003). Lack of experience can

influence the time of arrival as well as territory set-

tlement. Young, inexperienced males that are

attempting to breed for the first time may need more

time to find high quality territories than older males.

More experienced, older male collared flycatchers

Ficedula albicollis are more likely to return from

experimental translocations, suggesting that increased

age and experience lower the costs of finding and

arriving on breeding grounds (Pärt 1995). Yet in the

rich, natural habitats of the Bialowie _za Forest, com-

petition for nest sites plays a relatively minor role

(Wesołowski 2003; Mitrus et al. 1996), as there appear

to be ample nest sites for breeding. An alternative

hypothesis to explain the later arrival of younger males

is connected with the time of the start of migration.

Organisms use cues such as temperature and pho-

toperiods to initiate migration (Berthold 2001). Young

birds may begin migration later because they may be

constrained by later induced hormonal activity. They

can delay activity to reduce competition with older

males en route or younger males that have yet to

achieve the necessary condition to depart the wintering

area grounds because they occupy a less suitable winter

habitat (Marra et al. 1993). The third hypothesis to

explain the later arrival of younger males may be the

speed of migration. Older male red-breasted flycatch-

ers may be similar to honey buzzards (Hake et al.

2003), which use fewer stopover days en route, migrate

at higher speeds, and finish migration in a shorter time

than the younger males. At stopover sites, early birds

are often heavier than late ones or carry less fat

(Robson et al. 2001). Another explanation could con-

cern migration distance. Young birds may migrate at

the same speed and start at the same time as older

males, but may have a longer distance to travel than

older birds. This could occur if younger males wintered

in different locations from older birds. This pattern is

observed in many migratory species (Berthold 2001),

but thus far, there are no data regarding wintering

locations of different age classes of red-breasted fly-

catchers.

Finally, the later arrival time of 1-year-old males

could be related to energetic differences and the so-

cial status of older and younger males. Migration is

energetically costly; it is associated with an increased

metabolic rate and changes in fat reserves and body

composition (Berthold 2001). Migration could be

more costly for younger, inexperienced males in

poorer body condition. Moreover, the winter body

condition can affect the arrival time. In American

redstarts Setophaga ruticilla, older, dominant males

are more successful at competing for high-quality

foraging habitats during winter; thus, young males

occupy lower quality habitats (Marra et al. 1993,

1998). By acquiring lower quality winter habitats,

younger birds experience poorer physical conditions

and depart later from the wintering areas. Dominance

interactions may play an important role in the life

history of the red-breasted flycatcher and may be

mediated by patterns of age-specific plumage. Red-

breasted flycatchers exhibit delayed plumage matura-

tion; 1-year-old males differ significantly in plumage

coloration compared to older males. Young males are

much duller, lack the orange patch of older males,

and are similar in coloration to females. Similar

Fig. 2 Body condition of old males in relation to arrival time

Table 3 Effect of age, body condition and wing length on arrival
time of red-breasted flycatcher males

df MS F P

Wing length 1 13.847 0.536 0.47
Condition index 1 23.760 0.919 0.34
Age 1 488.277 18.89 <0.001
Error 69 25.843
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patterns of delayed plumage maturation are common

between young and older males of many passerine

species (Rohwer et al. 1980). Several hypotheses have

been proposed to explain the phenomenon of the

delayed plumage maturation (Rohwer et al. 1980).

Hill (1989) explained the later arrival of young male

black-headed grosbeaks as aggression avoidance

behavior. The red-breasted flycatcher is a territorial

species, and arriving males defend territories and re-

act by aggression to newcomers. Younger males usu-

ally settle at the time when many older males have

already established territories. In the closely related

species, the collared flycatcher, males are most

aggressive just after arrival (Kral and Bicik 1989).

Young males can avoid aggression from older males

by settling later. It is also thought that by exhibiting

female-like plumage coloration, they reduce aggres-

sion from older males if older males do not consider

them to be competitors. By avoiding conflicts with

older males, young males can save more energy for

courtship, reproduction and parental care. It appears

that delayed plumage maturation is maintained

mainly by natural selection. Older, brighter males

obtained mates more frequently than young, duller

males (Mitrus 2006). Moreover, the cryptic plumage

coloration of younger males could increase survivor-

ship by helping them to avoid detection by predators.

Huhta et al. (2003) have shown that birds with

brighter plumage are attacked more often by sparrow

hawks Acipiter nissus than duller birds.

In conclusion, younger male red-breasted flycatch-

ers arrive later at the breeding grounds than older

males. The patterns of age, body size and body con-

dition in relation to settlement time suggest that

younger males are not constrained by wing length or

body condition. It may be that young males use a

strategy of restraint; they arrive later to avoid

aggression and conflicts with older males and to re-

duce the cost of reproduction.

Zusammenfassung

Gibt es beim Zwergschnäpper (Ficedula parva)

einen Zusammenhang zwischen später Ankunft

und körperlicher Verfassung junger Männchen?

Innerartliche Variation in der Ankunftszeit von

Zugvögeln im Brutgebiet ist weit verbreitet. Obwohl

dieses Phänomen auf unterschiedliche Art erklärt

wurde, wird häufig ein Zusammenhang mit der

körperlichen Verfassung angeführt. Ich untersuchte

die Ankunftszeit von männlichen Zwergschnäpern

(Ficedula parva), einem Langstreckenzieher, in Zu-

sammenhang mit Alter, Körpergröße und Verfassung.

Ich sammelte Daten über fünf Jahre im urzeitlichen

Białowie _za Wald in Nordost-Polen. In allen Jahren

erreichten junge Männchen das Brutgebiet signifikant

später im Jahr als ältere Männchen. Junge Männchen

hatten auch signifikant kürzere Flügel und eine

schlechtere Körperverfassung als ältere Männchen.

Auch die zur Revierbesetzung benötigte Zeit hing

signifikant vom Alter ab, nicht jedoch von Flügellänge

und Körperverfassung. Nur die Ankunftszeit älterer

Männchen korrelierte mit Körpergewicht und -verfas-

sung. Die spätere Ankunft junger Männchen könnte

mit mangelnder Erfahrung oder mit der Meidung von

Aggression und Konkurrenz durch ältere Männchen

erklärt werden. Die Grundlage beider Erklärungen ist

eine Einsparung von Energie zugunsten des Brut-

geschäfts. Junge Männchen des Zwergschnäppers zei-

gen eine verlangsamte Entwicklung des Gefieders, und

das blassere Gefieder unterstützt die Strategie der

Verzögerung in der Ankunftszeit junger Männchen

dieser Art.
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