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ABSTRACT: Urban European Blackbird 

(Turdus merula L.) population was studied in 
1997–2004 in two city parks of Szczecin (NW 
Poland), based on observations of colour-ringed 
birds. Biometric studies involving numerous bird 
species showed that the wings of individuals in 
their second year of life are shorter than those of 
birds older than two years; the causes of the dif-
ferences are, however, unclear. The wing length 
of the individuals observed the year following the 
ringing was similar to that of the individuals that 
were not observed that year (probably non-survi-
vors) –127.2 vs. 127.5 mm for young birds, 129.9 
vs. 128.3 mm for old birds, respectively. There-
fore, the hypothesis assuming increased mortality 
of shorter-winged individuals has to be rejected. 
In opposition to the expected differences between 
the wing to tail length ratios in the young and 
older birds (1st year – 1.43, 2nd year – 1.40, older 
– 1.39) one has to reject the hypothesis that the 
young individuals benefit from higher maneuver-
ability of shorter wings. On the other hand, the 
greater wing length of those individuals captured 
in their second year of life and recaptured one 
year later (127.2 vs. 129.7 mm respectively) allows 
to accept the hypothesis of better nutrition as the 
cause of longer wings in the older blackbirds.
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1. INTRODUCTION

Morphology of an individual reflects 
a compromise between, e.g., sexual selec-
tion, predation, foraging manner, and mi-
gration  behavior, which frequently act in 
opposite directions (James 1982, Hal l  et 
al. 2004). Old individuals of many bird spe-
cies have been found to have longer wings 
than their young conspecifics (Alata lo 
et al. 1984, Jenni  and Winkler  1994, 
Norman 1997, Figuerola  and Gutier-
rez  2000, Wysocki  2002). The cause of 
those differences, however, has not been ex-
plained so far. By way of explanation, three 
hypotheses have been offered. One of them 
assumes that, during the growth of feathers, 
the young need more food than the adults, 
hence the wing length is affected by food 
availability (van Balen 1967, Slagsvold 
1982). The hypothesis predicts that the 
wings grow after the first breeding season 
and that short- and long-winged individu-
als do not differ in their survival and site 
fidelity. However, the wing length (WL) to 
tail length (TL) ratio should be similar in 
the young and old individuals (WL/TLyoung 
= WL/TLold). The second hypothesis as-
sumes that young individuals may benefit 
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from having shorter wings because of their 
enhanced maneuverability and, thus, a fa-
cilitated escape from a predator (Heden-
ström and Rosen 2001), while longer 
wings of the adults provide for faster migra-
tions (Alata lo  et al. 1984, Hedenström 
and Alerstam 1998). If predation pressure 
is the major factor affecting the wing and 
tail lengths in the young birds, they would 
be expected to have proportionally shorter 
wings and longer tails (because of their en-
hanced maneuverability – Norberg  1990, 
also see Evans  et al. 2002). The wings 
should be longer in the old birds, hence 
WL/TLyoung <WL/TLold. The third hypoth-
esis, largely unexplored, assumes the young 
bird’s wing length is a result of increased 
mortality of the short-winged birds (see 
Figuerola and Gut ierrez  2000 for a re-
view).

2. MATERIAL AND METHODS

The study was carried out in 1997–2004 
in two city parks of Szczecin (NW Poland). 
The European blackbird (Turdus merula) 
individuals were captured, measured, and 
color-ringed throughout each year. A total of 
310 birds with intact plumage were caught, 
including 50 individuals in their first year 
of life whose feathers had completed their 
length growth (hence the birds were older 
than 45 days; D.Wysocki unpubl.), 155 in 
their second year, and 105 older than two 
years. Owing to the high site fidelity (aver-
aging 70 and 60% in males and females, re-
spectively; Wysocki 2004), some of the birds 
ringed in one year were recaptured the fol-
lowing year. A total of 30 young individu-
als (i.e. measured in the second year of life) 
and 17 old (i.e., measured when older than 
2 years) were recaptured. 

The wing length was measured, as 
the maximum length, on a flattened and 
straightened wing (Svensson 1992). Statisti-
cal treatment was applied to measurements 
of the right wing. When the right wing 
primaries were damaged, the wing was as-
sumed to be equal in length to the left wing. 
When both wings were damaged, measure-
ments were not taken. The tail length was 
measured in two ways. Tails of the first 110 
individuals were measured with a ruler (to 

the nearest 1 mm) according to the “to back” 
method proposed by Busse (1983), whereas 
tails of the next 200 individuals were mea-
sured with a calliper (to the nearest 1 mm) 
according to the “T[C]” technique (Svensson 
1992). Because of different tail positions, the 
length taken with a ruler was, on average, 
17% higher than that measured with a cal-
liper (Wysocki 2002). When calculating the 
wing length to tail length ratio, the tail length 
measured using the “T[C]” technique was 
used. The measurements taken with the “to 
back” technique were standardised using the 
formula TLT[C] = TLto back + 0.17xTLto back. The 
metatarsus length was measured as in Svens-
son (1992). Statistical treatment was applied 
to measurements of the right metatarsus. 

To check if wing length increases with 
age, Student’s t test for paired observations 
was used; normality of distribution of the 
differences was tested using the Kolmogo-
rov-Smirnov test. The analysis was applied 
also to the metatarsus length as it is a good 
body size descriptor, attains its final length 
in the initial months of life (Ris ing and 
S omers  1989, Gosler  et al. 1998), and 
is not directly associated with flying effi-
ciency. Differences in wing length between 
individuals observed and non-observed in 
the next years were analysed separately us-
ing ANCOVA controlling for metatarsus 
length. As there were no wing length dif-
ferences between individual age groups the 
birds caught in different months (F11, 332 = 
0.64; P = 0.78), effects of abrasion of prima-
ries on wing length of individuals caught at 
different times were ruled out. To compare 
the wing length (WL) to tail length (TL) 
ratios in individual age groups, analysis of 
variance was applied to log10-transformed 
WT/TL ratios. 

3. RESULTS

Birds in their second year were found to 
have wings shorter than birds in their third 
year of life; (mean: 127.2 ± 2.8 mm and 129.7 
± 3.5 mm; Student’s t test for pairs: N = 30; 
t = 6.03; 0.001 <P <0.01). The differences 
were not significant with respect to the birds 
captured first when older than two years and 
recaptured (the respective mean lengths: 
129.0 ± 2.8 mm and 129.9 ± 1.5 mm; Student’s 
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t test for paired observations: N = 17; t = 1.49; 
P = 0.16).

There was no difference in wing length 
between young individuals observed in the 
years following the year of ringing and those 
that could not be observed then (Table 1). 
Also the wing length of individuals captured 
when older than 2 years did not affect the 
probability of observation in subsequent sea-
sons (Table 1).

No age-dependent change in metatarsus 
length was detected (birds in their second 
year: 33.2 ± 1.0 mm, birds in their third 
year: 33.3 ± 1.0 mm; Student’s t test for 
paired observations: N = 30, t = 1.64, P = 
0.12, birds first captured when older than 
2 years: 33.8 ± 0.9 mm; birds recaptured at 
least a year later: 33.9 ± 0.9 mm; Student’s t 
test for paired observations: N = 13, t = 0.51, 
P = 0.62). No significant differences were 
found in the metatarsus length between the 
juveniles observed and not observed in the 
subsequent years (33.6 ± 1.2 mm; N = 85 

vs. 33.7 ± 1.1 mm, N = 70, wing length-
controlled ANCOVA: F1,152 = 0.47, P = 0.49). 
Moreover, the metatarsus length of the indi-
viduals older than two years did not affect 
their probability of survival in later seasons 
(34.0 ± 0.9 mm; N = 61 vs. 33.5 ± 1.0 mm; 
N = 44, wing length-controlled ANCOVA: 
F1,102  = 3.25, P = 0.07).

Significant differences in the WL/TL 
ratio were found between the birds in their 
first, second, and later years of life (Table 2). 
Significant differences were found between 
birds in their first year of life and older indi-
viduals (post hoc Turkey’s test, birds in their 
first year of life vs. those in their second year: 
0.01 <P <0.05; birds in their first year vs. 
birds older than two years, 0.001 <P <0.01). 
However differences between birds in their 
second and third year of life are non-signifi-
cant (P = 0.39). None of the age categories 
showed significant differences in the WL/TL 
ratio between observed and not observed in 
the next years individuals (Table 3).

Table 1. Wing length of Turdus merula survivors (i.e.observed) and non survivors (i.e. not observed) in 
seasons following the year of ringing.

Age category
Bird wing length ± SD Metatarsus length-controlled

ANCOVAsurvivors (N) non survivors (N)

Young (2 yr) 127.2 ± 3.4 (81) 127.5 ± 3.4 (74) F1, 152 = 0.09, P = 0.76 

Old (after 2 yr) 129.9 ± 4.4 (61) 128.3 ± 3.8 (44) F1, 102 = 2.29, P = 0.13

Table 2. The wing length (WL) to tail length (TL) ratios in different age categories.
Age category

ANOVA1st year 2nd year Older

1.43 ± 0.01 1.40 ± 0.00 1.39 ± 0.01 F2, 307 = 5.21

N = 50 N = 155 N = 105 P <0.01

Table 3. The wing length (WL) to tail length (TL) ratios in the individuals – observed (i.e. survivors) (S) 
and not observed  (i.e. not survivors) (NS) in seasons following the year of ringing. 

Age category WL/TL ratio S
mean ± SD

WL/TL ratio NS
mean ± SD Student’s t test

1st year 1.43 ± 0.06
(N = 29)

1.42 ± 0.05
(N = 21) t = 0.99, P = 0.33

2nd year 1.40 ± 0.06
(N = 85)

1.40 ± 0.06
(N = 70) t = 0.25, P = 0.80

Older 1.40 ± 0.06
(N = 61)

1.38 ± 0.08
(N = 44) t = 1.10, P = 0.26
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4. DISCUSSION

Because of  substantial site fidelity of the 
population studied (Wysocki  2004), it may 
be assumed that most of the birds that were 
not observed in the years following the year 
of ringing, had perished. Therefore, the lack 
of differences in wing length between the ob-
served birds and those that did not return to 
the parks allows to reject the hypothesis of the 
juvenile bird wing length being controlled by 
higher mortality of shorter-winged individu-
als (Figuerola  and Gutierrez  2000). 

Even small differences in the bird mor-
phology can cause meaningful changes in 
bird fitness (see Rosen 2003 for wing length, 
and Grant  1986 for beak) so the differences 
between the WL/TL ratios in the young and 
older birds preclude acceptance of the hy-
pothesis put forth by Alata lo  et al. (1984) 
that the young individuals benefit from high-
er maneuverability of shorter wings, while 
longer wings are better suited for older and 
more experienced birds by allowing faster 
migrations. In a population that rarely mi-
grates any considerable distance (Stephan 
1985, Wysocki, unpubl.), individuals with 
enhanced maneuverability, i.e., a low WL/
TL, should be selected for. Those birds hav-
ing a higher WL/TL ratio should be selected 
against and the selection should operate at 
its strongest in the first year of life (yearlings 
are inexperienced, so probability of death is 
the highest). The lack of differences in WL/
TL ratio, particularly in those individuals in 
their first year of life, between the observed 
and not observed birds in the breeding sea-
sons following the year of ringing, could have 
resulted from the sample being too small. 

Another explanation of the difference 
in WL/TL between juvenile and adult birds 
involved a reduced competition for nutrients 
during the growth of primaries and rectrices 
in the juveniles. Most primaries in the birds 
in their first and second year of life (8 out of 
12 cm in the case of the longest primaries; 
Wysocki unpubl.) grow when the birds are 
still in the nest, 4 cm only being a primary 
growth outside of the nest. In contrast, the 
rectrice gain in length as little as about 2 cm 
in the nest, the remaining about 7 cm being 
added outside of the nest. In older birds in 
which the primaries and rectrices are fre-

quently exchanged simultaneously, more nu-
trients can be directed to build the primaries, 
more important for survival. Consequently, 
the WL/TL ratio of juveniles is higher than 
that of older birds. 

The study confirms the hypothesis, ad-
vanced by van Balen (1967), of food avail-
ability during the growth of feathers playing 
a crucial role for feather length. As demon-
strated by Desrochers  (1992), the juvenile 
European blackbirds foraged less efficiently 
than the experienced individuals; therefore, 
they should be expected to be in a worse 
condition when growing feathers and their 
primaries and rectrices should be expected 
to be shorter. As shown in an earlier biomet-
ric study of the population (Wysocki  2002), 
this indeed was the case. 
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