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Introduction
The aging of birds is important when migration, 
nesting or moulting is studied. For some species, 
reliable age determination after the complete moult 
in the field is not possible, e.g. in the cases of the 
Hawfinch, Coccothraustes coccothraustes (L., 1758), 
long-tailed tit, Aegithalos caudatus (L., 1758) and 
Eurasian tree sparrow, Passer montanus (L., 1758) 
(SvenSSon 1992). In some species, the colour of the 
iris (e.g. KuSchert 1980, newton, MarquiS 1982, 
Picozzi 1981), the tail edges (e.g. SvenSSon 1992), 
the wing length (e.g. Picozzi 1981) or the coverts 
(e.g. King, MuddeMan 1995) can occasionally be 
used as marks for determining the age after the com-
plete moult. However, there are species, such as the 
Acrocephalus warblers, whose age after the com-
plete moult is difficult to determine and therefore it 

is not recommended. However, juvenile and adult 
Acrocephalus warblers can readily be distinguished 
as described by BrenSing (1985).

In the last two decades, there have been several 
attempts to determine age in the great reed warbler, 
Acrocephalus arundinaceus (L., 1758), after its com-
plete moult (BenSch et al. 1998, ProcházKa et al. 2012). 
Both BenSch et al. (1998) and ProcházKa et al. (2012) 
took into account three variables (based on experiences 
with the reed warbler, A. scirpaceus (Hermann, 1804), 
see KarlSSon et al. 1988): the colours of the iris and 
the tarsus and the presence or absence of tongue spots. 
Using these three variables, BenSch et al. (1998) built a 
score system which was suggested for a more precise 
age determination of the great reed warbler. The same 
method was later used by ProcházKa et al. (2012).
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In the present study, we investigated the colours 
of the iris and the tarsus, and the presence or absence 
of tongue spots as characteristics used for determining 
age in the great reed warbler after the complete moult. 
The aim of this paper was to present the results based 
on our large dataset over a long period. Our results 
suggested that the use of these three variables after the 
complete moult could not be recommended for reli-
able age determination in this species. With this study, 
we wish to draw the attention of ringers and field or-
nithologists to the fact that the aging of the great reed 
warblers should be handled carefully.

Methods
The study was performed in the region of Sombor 
(45˚ N, 19˚ E) in North-western Serbia. Our study 
sites were spread in reed habitats over an area of 
1178 km2. The individual marking of great reed war-
blers by colour rings was carried out on nine mining 
ponds, an overall of 9.3 km length of large canals 
and an overall 116.0 km length of small canals. For 
a more detailed description of the reed habitats, see 
Mérő, Žuljević (2014), Mérő et al. (2014) and Mérő 
et al. (in press). The field-work was conducted in the 
breeding seasons April - July of 2008-2014. 

Great reed warblers were attracted with male 
songs played from mobile devices and captured us-
ing mist nets. During the seven years (2008-2014) 
we ringed a total of 2783 individuals: 1445 adults 
and 1338 nestlings. In addition, we recorded the 
colour of the iris for every captured adult individual 
following the score system: olive-green – a point 
score of 2, intermediate – a point score of 1, or red-
dish-brown – a point score of 0. During the breeding 
seasons of 2013-2014, we recorded additionally the 
colour of the tarsus (bluish-grey – a point score of 1 
or flesh-pink – a point score of 0) as well as the pres-
ence (a point score of 1) or absence (a point score of 
0) of tongue spots in 678 individuals. The various 
categories for the three variables were assigned fol-
lowing ProcházKa et al. (2012). The colours of the 
iris and the tarsus were determined in indirect light 
(SvenSSon 1992). To avoid any potential observer-
related variation in determining the characteristics, 
one of the authors (T.O.M.) checked all of the birds. 
In this paper, we report results exclusively on nest-
ing great reed warbler individuals. For each territo-
rial male, the mist net was set near the nest or nesting 
territory. Females were captured rather accidentally 
when defending the nest. The individuals colour-
ringed in April and May were checked by identify-
ing the colour ring in June with the aid of binoculars 
or a camera (mainly singing males). 

A total of 172 individuals were recaptured (on 
257 occasions) in the same year, while a total of 
122 individuals were recaptured in different years 
(on 221 occasions). However, since the times that 
elapsed between captures and recaptures in the same 
year were short (at most 10 days) and no changes 
in the three variables were recorded, in these short 
periods, we excluded these recapture data from the 
analyses. In the case of individuals recaptured in 
different years, we report the numbers of great reed 
warblers with changing or with constant iris colour. 
Linear regression was applied to test the relationship 
between the colour of the tarsus and the presence or 
absence of tongue spots with the advance of the nest-
ing season in both captured and recaptured individu-
als in 2013 and 2014. The change in tarsus colour in 
the recaptured individuals (n = 26) between the nest-
ing seasons in 2013 and 2014 was tested using t-test. 
Additionally, we provided information on the com-
binations of the three variables in individuals with 
exactly known ages (ringed as nestlings); these were 
denoted by coding ranging from 2K to 5K (e.g. 2K 
corresponds to a bird in the second calendar year). 
Linear regression was applied to investigate the po-
tential relationships between the three variables and 
age. Both sexes were included in the analyses, but 
not separately because of the low number of female 
recoveries (n = 26). Statistical analyses were per-
formed using SPSS statistical software.

Results and Discussion
Individuals of unknown age

Altogether, we recorded 12 combinations of the 
three variables, with frequencies varying from 0.4% to 
32.9%. The most frequent combinations were an olive-
green iris, with a bluish-grey or flesh-pink tarsus and 
presence of tongue spots (Table 1). In 76.5% of the birds 
the iris was olive-green, while in 21.1% it was interme-
diate and in 2.4% it was reddish-brown (Table 1). 

A change in colour of the iris was recorded in 
52 individuals recaptured one or more times between 
2008 and 2014. In 19.7% of the individuals the col-
our changed from olive-green through intermediate 
to reddish-brown, but a change in the opposite di-
rection was similarly frequent (21.3%). In 1.6% of 
the individuals the colour of the iris changed, but 
then changed back to the initial colour. In 70 of the 
individuals (57.4%) the colour of the iris was con-
stant throughout two, three or four years; in 40.2% 
of these cases it was olive-green, in 4.9% interme-
diate and in 8.2% reddish-brown. In contrast to our 
findings, BenSch et al. (1998) and ProcházKa et 
al. (2012) reported no such trends, and they con-
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sidered olive-green iris to be a typical juvenile fea-
ture appearing mainly in the second calendar year, 
while a reddish-brown iris was considered an adult 
characteristic, mainly present in birds in the third 
calendar year or older. A reverse iris colour change 
was reported for the red-billed oxpecker, Buphagus 
erythrorhynchus Stanley, 1814, but when the bird 
was kept in a holding bag, the yellow colour then 
changed back to red (raijMakers, ellMer 2009). 
This suggested that the colour of the iris in some 
bird species might change back when affected by 
certain environmental factors.

As the nesting season progressed (2013-2014), 
the colour of the tarsus tended to change from bluish-
grey to flesh-pink (linear regression, F1,677 = 86.142, 
p < 0.0001). In the case of recaptured individuals 
this depended on the times of capture in 2013 and re-
capture in 2014, i.e. the early or the late stage of the 
nesting season. The change from bluish-grey to flesh-
pink was occurring most likely when the recordings 
in the early stage of the nesting season in 2013 and 
after recapturing in the late stage of the nesting sea-
son in 2014 were compared (paired t-test, t3 = 14.273, 
p = 0.0010). However, the presence or absence of 
tongue spots was independent of the progress of the 
nesting season (F1,677 = 0.081, p = 0.776; Table 2). In 
contrast with our findings, ProcházKa et al. (2012) 
reported that a bluish-grey tarsus and the presence 
of tongue spots are typical of juvenile birds, and that 
the tarsus changed to flesh-pink and the tongue spots 
disappeared in adult birds.

Individuals of exactly known age
Great reed warblers with olive-green iris were 

found for all four calendar ages that occurred, while an 
intermediate iris was observed in the 2K, 3K and 4K 
birds and a reddish-brown iris only in the 2K group 
(Table 2). Although the most frequent iris colour in 
the 2K birds (n = 9) was olive-green, we found two 
individuals with an intermediate and one with reddish-
brown iris. Similar considerable variation in iris colour 
of individuals within the same calendar year was re-
ported earlier in the sparrow hawk (newton, MarquiSS 
1982). In 33% of our 2K individuals, the combination 
of the variables reflected the typical juvenile charac-
ter (Table 2) proposed by ProcházKa et al. (2012). 
However, in 25% of 2K individuals the tarsus coloura-
tion and the tongue spots displayed the adult pattern 
(Table 2). Both tarsus colours and both the presence 
and absence of tongue spots were detected in both the 
3K and the 4K birds, whereas in the 5K individual the 
three variables displayed the typical juvenile pattern 
described by ProcházKa et al. (2012) (Table 2). The 
iris and tarsus colours and tongue spot scores varied 

in similar manner in the four age categories (Fig. 1), 
indicating that the changes in the three variables did 
not reveal any particular trend with increasing age, but 
were independent of age (iris colour: linear regression, 
F1,23 = 0.142, p = 0.710; tarsus colour: F1,23 = 0.001, p 
= 0.970; tongue spots: F1,23 = 0.086, p = 0.773). This 
was in contrast with the findings of ProcházKa et al. 
(2012), who found that the tongue spots disappeared 
rapidly in the first year, while the colour of the iris and 
tarsus changed more slowly. 

ProcházKa et al. (2012) also tested whether 
the scores of the three variables or the changes in 
the scores during aging differed between sexes. The 

Table 1. Proportion of great reed warbler with different 
combinations of the colours of the iris and the tarsus and 
the presence or absence of tongue spots

Colour of 
the iris

Colour of 
the tarsus

Tongue 
spots

Number of 
individuals

Propor-
tion
%

olive-
green

bluish-
grey

present 223 32.9
absent 59 8.7

flesh-pink
present 159 23.5
absent 77 11.4

intermedi-
ate

bluish-
grey

present 44 6.5
absent 19 2.8

flesh-pink
present 44 6.5
absent 36 5.3

reddish-
brown

bluish-
grey

present 4 0.6
absent 5 0.7

flesh-pink
present 3 0.4
absent 5 0.7

Total 678 100

Table 2. The colours of the iris and the tarsus, and the pres-
ence or absence of tongue spots in the great reed warblers 
with exactly known age, in third or in higher calendar year

In cal-
endar 
year

Colour of the 
iris

Colour of 
the tarsus

Tongue 
spots

Number 
of indi-
viduals

2K
olive-green

bluish-grey
present 4
absent 2

flesh-pink
present 2
absent 1

intermediate bluish-grey present 2
reddish-brown bluish-grey present 1

3K
olive-green

bluish-grey
present 2
absent 2

flesh-pink present 3
intermediate flesh-pink present 1

4K
olive-green bluish-grey absent 1

intermediate
bluish-grey present 2
flesh-pink present 1

5K olive-green bluish-grey present 1
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scores between the sexes, and this difference was of 
little identification importance.

Conclusions
Even though some combinations of the three varia-
bles were found in very low or very high proportions, 
our results suggested that the combinations and the 
changes in each variable were basically independent 
of age (Tables 1 and 2). Furthermore, the change in the 
colour of the iris may well depend on certain environ-
mental factors. The presence of tongue spots seemed 
to be a unique feature, while the colour of the tarsus 
changed intra-seasonally. Their results led ProcházKa 
et al. (2012) to suggest that age determination may 
be possible in the great reed warbler by using the 
score system presented in their study. However, our 
results indicated that the age of the great reed warbler 
should not be determined after the complete moult. 
The considerable variation in the combinations of the 
three variables in birds of unknown age and of exactly 
known age (Tables 1 and 2) and their inter- and intra-
seasonal changes did not provide a stable basis for 
age determination. At the same time, the findings of 
BenSch et al. (1998) and ProcházKa et al. (2012) sug-
gested that the criterion system based on the colour of 
the iris and the tarsus and the presence or absence of 
tongue spots may be used successfully only in some 
populations. The difference in the findings of the three 
studies raises the question of whether the use of the 
score system is possibly site/population-specific, per-
haps relating to geographical position.
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