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Abstract: Ringing databases of the EURING Data Bank and the Hungarian Bird Ringing Centre were analysed in order
to investigate the philopatry of the great reed warbler (Acrocephalus arundinaceus) in three European regions. The aim
of the study was to find out if there are continent-scale geographic trends in philopatry with respect to the age of the
birds. Three clusters were assigned according to their geographic positions: (i) southern part of Europe (Region 1: between
36◦–43◦ latitudes), (ii) middle part of Europe (Region 2: between 43◦–49◦ latitudes) and (iii) northern part of Europe,
(Region 3: between 49◦–56◦ latitudes). No significant differences were found between the natal and breeding philopatry in
any Regions, except Region 3. The birds ringed as adults in Region 3 were less faithful to their breeding site than those of
the other two regions. Natal philopatry of juveniles did not differ between Region 1 and Region 2, but both of them differed
in this respect from Region 3. A method for choosing appropriate breeding periods in philopatry studies is also proposed.
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Introduction

Dispersal is a crucial phenomenon in evolutionary biol-
ogy, ecology and conservation biology, because it has a
central effect on colonization and gene flow (Paradis et
al. 1998; Slatkin 1985; Ronce et al. 2001; Hansson et al.
2003a). The pattern of dispersal may be different be-
tween bird species, sexes and age categories (Hansson
et al. 2003b; Fischer & Haupt 1994; Vadász et al. 2008).
The great reed warbler (Acrocephalus arundinaceus L.,
1758) is a seasonal long-distance migratory songbird
wintering in the sub-Saharan Africa. This species has
high breeding philopatry, and most of the adult birds
return to the same breeding site (Cramp 1992). Ac-
cording to Hansson et al. (2001) female great reed war-
blers show the same level of philopatry as males. This is
contradictory to the general pattern of a female-biased
dispersal in birds (Greenwood 1980). Former studies
showed that the philopatry has great importance in sex-
ual selection, females prefer to mate with philopatric
males, which are better adapted to the local social en-
vironment, they know where to find food and how to
avoid predation (Bensch & Hasselquist 1991; Bensch et
al. 1998; Hansson et al. 2004; Węgrzyn et al. 2010).
Fischer & Haupt (1994) and Procházka & Reif (2000)
used ring-recapture data of a long term ringing project

to investigate the philopatry of the species with respect
to age and sex. They found that philopatry differs ac-
cording to age, but does not differ between sexes. The
adult birds display high philopatry (95% return rate
of recaptured birds) with males and females showing
nearly the same proportions. The juvenile birds have
lower philopatry (62% return rate to the hatching site
of recaptured juveniles). Procházka & Reif (2000) found
that 82.4% of the adult birds return to the same breed-
ing locality. Bensch & Hasselquist (1991), Hansson et
al. (2000, 2001, 2002, 2003a, b), Bensch et al. (1998)
and Hasselquist et al. (1995, 1996, 1998) performed a
long term study to investigate the level of philopatry
and the natal and breeding dispersal. In their area both
adults and juveniles show high breeding site fidelity be-
tween years. Bensch & Hasselquist (1991) ringed most
of the breeding birds between 1984–1990. They found
that the yearly returning rate ranged between 34 and
93%, and 56% of the birds were recaptured at least
in two years, and most of the birds (80%) returned to
the same breeding marsh. In case of birds ringed as
nestlings, 9.2% returned to breed in the study area,
where 70% of the birds settled in their natal marsh.
Hansson et al. (2002) found in the same Swedish study
site, that breeding philopatry was higher (92%), than
natal philopatry. Natal and breeding philopatry did not
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differ between the sexes. It was found that most of the
birds breed within the area where they were born (na-
tal philopatry proved to be 69.2%). In another study
Hansson et al. (2003) investigated the heritability of dis-
persal and found that philopatry of the juvenile birds,
calculated on the basis of the male offspring survival
rate, was 39.6%. Most of the young birds dispersed to
breed elsewhere. They found that female immigrants
carried the majority of novel alleles into the population.
Węgrzyn et al. (2010) tested the performance of whis-
tles (type of syllables) reflected males philopatry and
harem size between 2002–2005. They found that the
returning rate of ringed nestlings was very low, two of
191 ringed nestlings (1%) returned to the site of hatch-
ing. Furthermore, 30 from the 53 ringed adult males
were philopatric (56%) and 23 were newcomers (44%).
Bosschieter et al. (2010) analyzed the small-scale dis-
persal rate of great reed warblers in the Netherlands.
They resighted 15% of the ringed birds at least once in
the study area, 65% of the adult dispersal distance were
within 0.58 km, the remaining 35% had mean distance
of 10.3 km. In case of juveniles 39% of the movements
were random, 61% had a dispersal distance of 3.1 km.
Another interesting result was that adults disperse fur-
ther when connectivity decreases.
Dispersion incurs genetic and reproductive costs

because the dispersing individuals may not be locally
adapted. Immigrant males have lower reproductive suc-
cess than philopatric ones partly because females pre-
fer philopatric males over immigrants. Consequently,
philopatric males have higher fitness (Bensch & Has-
selquist 1991; Bensch et al. 1998).
Hungarian studies aimed at studying great reed

warbler philopatry gave mixed results. Vadász et al.
(2008) investigated the philopatry of four common
Acrocephalus warblers in Lake Kolon. Within this study
1933 adult great reed warblers were ringed. The re-
sults showed that the recaptured males and females had
different philopatry rates. Males were more philopatric
than females irrespectively of whether birds were ringed
as juvenile or as adult. Moskát et al. (2008) ringed
284 great reed warbler nestlings and 30 adult birds in
three subsequent years in Apajpuszta. Not more than
3 fledglings (1%) and 2 adults (6.6%) were recaptured.
One more breeding bird was found in an adjacent area
(ca. 10 km distance). No philopatry was calculated, but
the returning rate proved to be clearly low compared
to the other observations.
The aim of this study was to examine continent-

scale geographic trends of breeding and natal philopa-
try of great reed warblers in Europe. Analyses were
based on the EURING and Hungarian Bird Ringing
Centre data.

Material and methods

Databases of the EURING Data Bank (www.euring.org)
and the Hungarian Bird Ringing Centre (www.mme.hu)
were used. The ringing and recapture data were searched
and collected for the breeding period. The following data

of the databases were used: ring number; geographic coor-
dinates of the site, where the birds were captured (ringed)
and recaptured; the age of the bird in case of ringing and
recapture (juvenile or adult), distance between capture and
recapture sites (in kilometres); elapsed time (in year). Data
of 995 individuals out of the 2,163 total of the EURING
Data Bank between 1960 and 2005 and 664 out of the 5,909
total of the Hungarian Bird Ringing Centre between 1970
and 2005 were suitable for analysis. The vast majority of the
data was collected in the last 2–3 decades, at 92 different
sites in Europe.

The data of this study represent three clusters accord-
ing to their geographic positions: (i) southern part of Eu-
rope (Region 1: between 36◦–43◦ latitudes), (ii) middle part
of Europe (Region 2: between 43◦–49◦ latitudes) and (iii)
northern part of Europe, (Region 3: between 49◦–56◦ lati-
tudes). The borders of the regions were determined as fol-
lows: the difference between the lowest and highest latitude
of ringing sites were determined and divided to three equal
zones. It was supposed that warblers would arrive the ear-
liest in Region 1 and the latest in Region 3 (Cramp 1992).

Different intervals were chosen as breeding periods to
detect which interval could be the most appropriate to in-
vestigate philopatry of birds (Table 1).

Those birds were regarded as philopatric, whose ringing
and recapture site were the same, and the time between the
two catches was equal or greater than one year. In ten cases
the distance between the ringing and recapture site was less
than one kilometre. In these cases it was not possible to
determine whether this was because of a mistake during the
data fixation or some other difference existed. Therefore,
these data were excluded from analyses. Natal and breeding
philopatry was distinguished according to the age of the bird
in the time of ringing and recapture. If the bird was ringed
as juvenile, and the next year it returned to the same site for
breeding, it was called natal philopatric. Adult birds which
return to the previous breeding site are breeding philopatric
birds.

If the sites of the recapture were different, the bird
was classified to the dispersion category. Dispersion means
that the bird was ringed as juvenile or as adult and recap-
tured elsewhere (distance ≥ 1 kilometre) after one or more
years. Distance between the two sites was measured in both
cases. Dispersal distance was analysed in case of birds ringed
as juvenile in the case of two Regions (Region 2 and Re-
gion 3) and breeding dispersal distance (dispersion of birds
ringed as adult) in all three cases. Region 2–3A was used for
this analysis. Multiple recaptures in the same year were not
taken into account. Distance calculations were performed
with ARCVIEW 3.0 (www.esri.com), and data are given in
kilometres.

The proportion of philopatric birds was calculated sep-
arately for all Regions and time periods. The calculation was
carried out as follows: [number of philopatric birds in a given
Region/total number of philopatric and dispersed birds in
the same Region] × 100.

Several birds had more than one recapture data. As
mentioned above, if a bird was ringed as juvenile, and the
next year returned to the same site for breeding then this
bird was regarded as natal philopatric. If the same bird re-
turned once again to breed to the same site in the third
year, it was regarded as breeding philopatric bird. The high-
est number of recaptures in case of the same bird was four,
meaning that this bird was added once as natal philopatric
and once as breeding pilopatric to the data base. In case
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Table 1. Visualisation of the four breeding intervals in the case of Region 3.

May June July

Period 1–4 5–9 10–14 15–19 20–24 25–31 1–4 5–9 10–14 15–19 20–24 25–30 1–4 5–9 10–14 15–19 20–24 25–31

A

B

C

C

Table 2. Philopatry of adult and juvenile great reed warblers. Analysis is based on data where elapsed time between ringing and
recapture are not taken into account (f.d.: not enough data to calculate philopatry (n < 10). The number of birds involved into the
calculations is in parentheses. P: significance level of the difference of natal and breeding philopatry.

Natal philopatry Dispersion Breeding philopatry Dispersion P

Region 1A 100 (10) 0 88.0 (110) 12.0 (15) 0.25
Region 1B 100 (6) 0 89.6 (52) 10.4 (6) f.d.
Region 1C 100 (5) 0 87.3 (69) 12.7 (10) f.d.
Region 1D 100 (2) 0 90.0 (27) 10.0 (3) f.d.
Region 2A 91.7 (344) 8.3 (31) 91.8 (473) 8.2 (42) 0.39
Region 2B 92.8 (300) 7.2 (23) 93.3 (391) 6.7 (25) 0.54
Region 2C 94.3 (66) 5.7 (4) 93.2 (125) 6.8 (9) 0.78
Region 2D 94.0 (79) 6.0 (5) 91.2 (186) 8.8 (18) 0.41
Region 3A 50.8 (147) 49.2 (142) 71.3 (363) 28.7 (146) 0.001
Region 3B 52.5 (115) 47.5 (104) 75.5 (201) 24.5 (65) 0.001
Region 3C 28.1 (38) 71.9 (97) 64.4 (232) 35.9 (107) 0.001
Region 3D 25.5 (25) 74.5 (73) 70.2 (99) 29.8 (42) 0.001

Table 3. Significance levels of adult and juvenile great reed warblers between philopatry, and the differences between the Regions
based on recaptures, independent from time elapsed between ringing and recapture. Juveniles: above the diagonal, adults: below the
diagonal. P: significance level, f.d.: not enough data to calculate philopatry (n < 10).

Region Region Region Region Region Region Region Region Region Region Region Region
1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Region 1A 1 f.d. f.d. f.d. 0.34 0.38 0.43 0.42 0.001 0.01 0.001 0.001
Region 1B 0.74 1 f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d.
Region 1C 0.88 0.67 1 f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d.
Region 1D 0.75 0.95 0.70 1 f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d.
Region 2A 0.17 0.56 0.18 0.72 1 0.57 0.46 0.47 0.001 0.001 0.001 0.001
Region 2B 0.02 0.21 0.03 0.38 0.20 1 0.67 0.7 0.001 0.001 0.001 0.001
Region 2C 0.14 0.38 0.14 0.53 0.58 0.76 1 0.94 0.001 0.001 0.001 0.001
Region 2D 0.35 0.72 0.32 0.83 0.77 0.19 0.48 1 0.001 0.001 0.001 0.001
Region 3A 0.001 0.01 0.01 0.026 0.001 0.001 0.001 0.001 1 0.71 0.001 0.001
Region 3B 0.001 0.018 0.03 0.07 0.001 0.001 0.001 0.001 0.2 1 0.001 0.001
Region 3C 0.001 0.001 0.001 0.013 0.001 0.001 0.001 0.001 0.36 0.053 1 0.65
Region 3D 0.001 0.01 0.01 0.025 0.001 0.001 0.001 0.001 0.79 0.24 0.7 1

of birds ringed as adult only one recapture was taken into
account to avoid pseudoreplication.

Two further calculations were also performed for
philopatry. First, the calculations were independent of the
interval between ringing and recapture year (time elapsed
between the ringing and recapture varied between the first
and last years of recapture) no matter if juvenile or adult
was ringed. Secondly a calculation was made with a similar
method except that the difference between ringing and re-
capture was one year. For Region 1 there was not enough
data to calculate natal philopatry of birds ringed as juvenile
only in case of Period 1 (Table 1). If we had fewer than 10
data we did not carry out the analyzes. Chi2 tests were per-
formed with the STATISTICA 5.0 software (StatSoft 1998).

Results

No significant differences were found between the na-
tal and breeding philopatry in any Regions, except Re-
gion 3 in the case of all four different breeding intervals
(Region 3A–D) (Table 2), when elapsed time between
ringing and recapture was not taken into account.
No significant differences were found in breeding

philopatry of birds ringed as adult between Region 1
and Region 2 except between Region 1A–Region 2B
and between Region 1C-Region 2B (Table 3). The birds
ringed as adult in Region 3 were less faithful to their
breeding site than those of the other two regions (Ta-
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Table 4. Philopatry of adult and juvenile great reed warblers. Analysis is based on data of birds returning in the year after ringing. The
number of birds involved into the calculations is in parentheses. f.d.: not enough data to calculate philopatry (n < 10). P: significance
level.

Natal philopatry Dispersion Breeding philopatry Dispersion P

Region 1 A 100 (4) 0 93.5 (72) 6.5 (5) f.d.
Region 1 B 100 (2) 0 88.6 (39) 11.4 (5) f.d.
Region 1 C 100 (1) 0 93.5 (29) 6.5 (2) f.d.
Region 1 D 100 (1) 0 91.1 (41) 8.9 (4) f.d.
Region 2 A 94.7 (308) 5.3 (17) 93.1 (325) 6.9 (24) 0.37
Region 2 B 93.0 (187) 7.0 (14) 95.8 (275) 4.2 (12) 0.17
Region 2 C 96.5 (83) 3.5 (3) 97.9 (93) 2.1 (2) 0.57
Region 2 D 95.5 (64) 4.5 (3) 95.6 (133) 4.4 (6) 0.95
Region 3A 60.4 (104) 39.6 (68) 75.8 (263) 24.2 (84) 0.001
Region 3B 59.8 (85) 40.2 (57) 79.2 (156) 20.8 (41) 0.001
Region 3C 32.4 (24) 67.6 (50) 73.5 (86) 26.5 (31) 0.001
Region 3D 28.0 (16) 72.0 (41) 72.1 (168) 27.9 (65) 0.001

Table 5. Significance levels between philopatry of adult and juvenile great reed warblers, and the differences between the Regions based
on data of birds returning in the year after ringing. Juveniles: above the diagonal, adults: below the diagonal. f.d.: not enough data to
calculate philopatry (n < 10). P: significance level.

Region Region Region Region Region Region Region Region Region Region Region Region
1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Region 1A 1 f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d.
Region 1B 0.34 1 f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d.
Region 1C 0.99 0.67 1 f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d.
Region 1D 0.86 0.69 1 f.d. f.d. f.d. f.d. f.d. f.d. f.d. f.d.
Region 2A 0.90 0.28 0.92 0.62 1 0.41 0.5 0.79 0.001 0.001 0.001 0.001
Region 2B 0.39 0.04 0.55 0.17 0.14 1 0.25 0.46 0.001 0.001 0.001 0.001
Region 2C 0.14 0.02 0.23 0.06 0.079 0.35 1 0.75 0.001 0.001 0.001 0.001
Region 2D 0.48 0.08 0.61 0.23 0.28 0.94 0.36 1 0.001 0.001 0.001 0.001
Region 3A 0.001 0.055 0.02 0.02 0.001 0.001 0.001 0.001 1 0.91 0.001 0.001
Region 3B 0.01 0.14 0.057 0.063 0.001 0.001 0.001 0.001 0.36 1 0.001 0.001
Region 3C 0.001 0.04 0.017 0.014 0.001 0.001 0.001 0.001 0.62 0.24 1 0.59
Region 3D 0.001 0.02 0.01 0.01 0.001 0.001 0.001 0.001 0.31 0.089 0.78 1

ble 2). Significant differences were discovered between
Region 3A–D compared to Region 1 and Region 2 in
all the four periods except Region 1D–Region 3B (Ta-
ble 3). The breeding philopatry of birds ringed as adult
was the same within Region 3 (Table 3).
No significant difference was found in natal philo-

patry of juveniles between Region 1A and Region 2A–D
(Table 3). However, Region 1 and Region 2 differed in
this respect from all four other cases of Region 3A–
D (Table 3). Several significant differences were found
within the four intervals of Region 3. There were two
cases without difference. Region 3A did not differ from
Region 3B and Region 3C did not differ from Region 3D
with respect to natal philopatry (Table 3).
A similar figure emerged in the case when recovery

data for the year subsequent to ringing were analysed.
Significant differences were found in all four cases in Re-
gion 3(A–D) between the natal and breeding philopatry
(Table 4). Juveniles were less faithful to their natal site
than the adults to their breeding site in the case of
Region 3A–D. No such difference was observed in Re-
gion 2A–D.
No difference was found between Region 1 and

Region 2 in respect to adults breeding philopatry ex-
cept between Region 1B–Region 2B and Region 2C,
but there were significant differences between both Re-

gion 1 and Region 2 compared to Region 3 (all four in-
tervals A–D) (Table 5). Within Region 3 no significant
difference occurred in the case of breeding philopatry
between the four intervals (Table 5). In the case of ju-
veniles for Region 1B, C and D recovery data were not
enough (n > 10) for performing reliable calculation.
Significant differences were found in natal philo-

patry between Region 2 and Region 3 in all the four
periods (Table 5). Within Region 3 differences occurred
between the four breeding intervals in the following
cases: Region A and Region B differed from both Re-
gion C and Region D if natal philopatry was compared
(Table 5).
Distance distribution of natal dispersal was as fol-

lows: 38.1% (64 individuals) of the dispersed juve-
nile birds were recaptured the next year within 20
kilometres, 56.5% (95 ind.) within 65 kilometres and
84.5% (47 ind.) within 100 kilometres. The remain-
ing 15.5% (26 ind.) of the dispersing birds had ex-
treme high recapture distance between 100 and 300
km. Breeding dispersal of the adult birds proved to be
in some degree different: 47.8% (86 ind.) of the adult
birds were recaptured the next year within 20 kilome-
tres, 77.2% (136 ind.) within 65 kilometres and 90%
(17 ind.) within 100 kilometres. 10% of the dispers-
ing adult birds (15 ind.) were recaptured between 100
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and 700 kilometres away from the previous breeding
site.

Discussion

According to most of the results, philopatry of juve-
nile and adult great reed warblers is different (Fischer
& Haupt 1994; Procházka & Reif 2000; Hansson et al.
2002). Contrary to these results, no significant differ-
ences were found in natal and breeding philopatry in
this study, except for Region 3 in all four intervals. In
these later cases philopatry of juveniles was lower in
accordance with former results. One reason of this con-
troversy may be of methodological origin. The numbers
of ringing projects and individual ringers are various in
the different countries. The great reed warbler could
disperse in short and long distance from the natal or
breeding site (Hansson et al. 2004; Bosschieter et al.
2010). The short and long distance dispersion may be
associated with different costs and benefits in terms of
fitness (Hansson et al. 2004). The more ringing activity
in a given locality, the more likely is a bird to be re-
captured near to the breeding or natal site. Therefore,
the real dispersion rate will be estimated correctly. It is
common that proportionately more adult than juvenile
birds are ringed during the breeding season, but the
surviving and return rate could be different (Bensch &
Hasselquist 1991; Węgrzyn et al. 2010). Vadász et al.
(2008) found, that in their ringing region in Hungary
the recapture rate of adults can be four times higher
than that of juvenile birds. Węgrzyn et al. (2010) ringed
191 nestlings between 2002–2005, and only two birds
came back to the ringing site (1% return rate). Besides,
individuals that perform long-distance dispersal are less
likely to be detected than their conspecifics that breed
closer to their natal or previous breeding sites. Conse-
quently, it is hard to compare the frequency distribution
of real dispersal distances with the null model assuming
random settlement within the study area.
Choosing appropriate breeding periods is a crucial

point of the breeding and natal philopatry analyses. In
spite of this fact, approximate intervals were used in
most of the former analyses, as “middle May”, “early
July” etc. (Fischer & Haupt 1994; Vadász et al. 2008;
Forstmeier & Leisler 2004) except for Procházka & Reif
(2000) who presented exact data for breeding period.
Bensch & Hasselquist (1991) presented in their work,
that the median arrival date to their study site (in Swe-
den) was 18 May in case of adult males, 26 May for
1-year old males, 29 May for adult females and 6 June
for 1-year old females. In our study the breeding period
had an impact to the result only in case of Region 3.
We think Region 3A is supposed to be wide because of
the great chance of mixing the migrating birds (spring-
and autumn migration) with breeding ones. According
to Procházka & Reif (2000) the end of the breeding
season is 31 July. Advancing the starting date of the
breeding season at Region 3B could filter out the early
arrivals which could fly further to the north. However,
another shorter period (Region 3C) seems to be also

reasonable because of the early autumn migrating birds.
Region 3D could be too narrow, because some spring
migrating birds arrive in middle and northern Europe
between late April and middle May, but they partly mi-
grate further north (Cramp 1992). In this case adults
with early arrival would be excluded from the analy-
ses. In our study, the four periods did not affect the
results on breeding philopatry of the adults, despite all
the previously listed possible factors, so that Period C
seems to be the best for such calculations. Based on
this the birds ringed as adult in Region 1 and Region
2 show high breeding philopatry (90%), while in Re-
gion 3 the breeding philopatry is lower (70%). Unfortu-
nately we are not able to compare our results in Region
1 and Region 2 because of the lack of publications from
these regions. Fischer & Haupt (1994), Procházka &
Reif (2000) and Bensch et al. (1998) found breeding
philopatries of 95%, 82.4% and 92%. Węgrzyn et al.
(2010) showed that 56% of the ringed adult birds were
philopatric. Bensch & Hasselquist (1991) determined
that 80% of the adults returned to the same breeding
marsh. In this work we found an intermediate result, in
Region 3 the adult birds showed 70% breeding philopa-
try. The difference in the breeding philopatry between
the former results and in this study indicates that it
could be difference between study sites, in large-scale
with a very large number of ringing sites, the bias in
the estimation of dispersal may be lower than in small-
scale studies (Paradis et al. 1998).
The results of ringing programmes show that juve-

nile great reed warblers frequently disperse from year
to year (Bensch et al. 1998, Hansson et al. 2002). In this
study the similar result was found in natal philopatry in
the case of Region 3, but in the other two regions juve-
nile’s natal philopatry was high. Difference was found in
natal philopatry in Region 3, if different ranges of breed-
ing interval were used. This finding attracts attention
in relevance to correct determination of breeding inter-
val. In the first year, when the juveniles are hatching,
Region 3B should be taken into account for philopa-
try calculation, but in the second year Region 3C or
Region 3D (there was no significant difference between
Region 3C–D). These results are concordant with Ben-
sch & Hasselquist (1991), where they present that the
median arrival data in Sweden was between 29 May
and 6 June in case of 1–year birds. In the first year it
is important to use a later interval of breeding because
several juveniles leave the nest late. In such a way the
probability of catching juveniles will be enhanced. In
the second year (when the birds are adults) it is better
to use Region 3C or D in order to avoid mixing of breed-
ers and dispersing birds. This theory could be confirmed
by us with the data of recaptures of the extreme high
dispersing birds. 15.5% (26 individuals) of these birds
were recaptured more than 100 kilometres away from
their ringing site. It is strongly presumable that these
birds were still in migration. Using Region 3C interval,
40% of this data dropped out of the database. Using
this mixing method (firs year: Period B, second year:
Period C) we could discuss that 47% of the juveniles
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were natal philopatric. The results were the same (no
significant difference) if we used only recaptures after
one year, 54.9% of juveniles were natal philopatric. If
this method was used significant differences were de-
tected in all the four cases in Region 3(A–D) between
natal and breeding philopatry. This result corresponds
to those which were published previously. Juvenile birds
showed lower philopatry than adults in other studies
(Fischer & Haupt 1994, Hansson et al. 2002, Vadász et
al. 2008). In case of Fischer & Haupt’s work (1994) the
natal philopatry was 62%, which was nearly the same in
the Swedish population (69.2%; Bensch & Hasselquist
1991; Bensch et al. 1998). 39.6% of the males returned
to breed in the natal lake, whereas 60.4% dispersed to
breed elsewhere. Considering the 18% returning rate
after one year in the Swedish population (Hansson et
al. 2003), 15% resightind rate (independent of age) in
Netherlands (Bosschieter et al. 2010) and 21.5% in Hun-
gary (Mátrai et al., observation in our ringing site be-
tween 2007–2011), the returning rate and philopatry
found by Moskát et al. (2008) are very low. An expla-
nation of this result may be the very high level of cuckoo
(Cuculus canorus L., 1758) parasitism in that area, but
the relationship between great reed warbler philopatry
and cuckoo parasitism is hardly known.
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