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Ringing & Migration 11: 52-56, June 1990

Vertical and horizontal distribution of five wetland
passerine birds during the postbreeding migration
period in a reed-bed of the Camargue, France.
Bruno Pambour

Pambour, B. 1990. Vertical and horizontal distribution of five wetland passerine birds
during the postbreeding migration period in a reed-bed of the Camargue, France.
Ring. & Migr. 11: 52-56.
The vertical and horizontal distribution of five wetland passerines in a reed-bed in the
Camargue was studied during the postbreeding migration period. There was more
evidence of vertical segregation between the species than horizontal separation.
Comparisons are made with other studies in Europe and, for three species, the vertical
distribution was similar in the breeding and postbreeding migration; for Reed
Warbler, Moustached Warbler and Great Reed Warbler it seems that the vertical
selection is almost identical in these two periods.

B. Pambour, Reserve Nationale de Camargue, la Capelière, 13200 Aries, France. New
address: National Wildlife Research Center, P.O. Box 1086, Taif, Saudia Arabia.
Received 19 April 1989; revised and accepted 1 August 1989.

INTRODUCTION

Differences in habitat selection are one of
the important mechanisms in the ecological
segregation of bird species (Lack 1971, Cody
1974, 1985). Whereas such segregation has
been widely studied in the breeding and
wintering seasons (see Bairlein 1983) few
studies have been undetaken during the
migration (Bairlein 1981, Baccetti 1985).

The vertical and horizontal distributions
of passerine birds are an important
component of segregation in some habitats
and can be studied by Berthold &
Schlenker's method (1975). During the long-
term monitoring of wetland passerine
populations in Camargue, undertaken by the
Reserve Nationale de Camargue, a trapping
programme was carried out in a reed-bed,
and this paper describes the vertical and
horizontal patterns for five species during
migration : Reed Warbler Acrocephalus
scirpaceus, Moustached Warbler A.
melanopogon, Sedge Warbler A.
Schoenobaenus, Great Reed Warbler A.
arundinaceus and Bluethroat Luscinia
svecica. Of these, Bluethroat and Reed
Warbler are the only two species exclusively

migrant; the three others breed in the
Camargue.

STUDY AREA AND METHODS
The study area is situated in the heart of the

Reserve Nationale de Camargue, at the north-east
of the Vaccares lagoon (43°32TM 4°39'E) where a
large reed-bed of 32 ha stretches 1100 m along the
shore. Scirpeto-Phragmitetum Litoralis and
Phragmitetum with Solarium and Calystegia are
the dominant plant associations.

The line of mist-nets (see Fig. 1), was on a
raised path 20-30 cm above the water level in
a homogenous area of Phragmi te tum,
always fed by fresh water. The height of
vegetation was usually not higher than
2-2.5 m. Seven mist-nets 12 m in length, with four
50 cm high shelves (20-25 cm between the ground
and the first shelf), were set each day for four
hours after sunrise, from the 25 July to the 15
October, 1988. The capture position of each bird
was noted (mist-net and shelf) : the vertical
distribution of the birds was described by
calculating the percentage of all captures in each
shelf. The horizontal distribution was calculated
as the percentage in each mist-net, the first being
closest to the lagoon.

RESULTS

During the study period 843 Reed
Warblers, 120 Moustached Warblers, 156
Sedge Warblers, 75 Great Reed Warblers
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WETLAND PASSERINES OF THE CAMARGUE 53

FIGURE 1. Situation of the study area (arrowed) in the Camargue, France

and 55 Bluethroats were trapped. Figures 2
and 3 show vertical and horizontal
distributions of the five species, as
percentages of birds trapped in each shelf or
mist-net. Tables 1 and 2 show interspecific
comparisons (x2 test).

Generally, there was more evidence of
vertical segregation between the species than
horizontal separation (Tables 1 and 2).
Mostly, these vertical differences reflected
the tendency of Moustached Warbler to
occur slightly lower than the other species
(shelf C and D), while Bluethroat occurred
higher (shelf B). As a result, statistical
comparison between these and other species
revealed significant differences (Table 2). In
horizontal space, individuals of most species
occurred near the lake shore, and this was
particularly pronounced for Bluethroat.
Reed Warblers occurred significantly
further away from the shore than the Sedge
Warblers (Fig. 3, Table 2).

DISCUSSION
Vertical distribution

Reed Warbler, Sedge Warbler and Great
Reed Warbler have a very similar vertical
distribution; the majority of captures were

made in the two central shelves, with a
maximum in the B shelf for the last species.
Moustached Warbler showed a distribution
significantly different from the four other
species with a concentration of captures
close to the ground: there were two or three
times as many in the shelf D, as the other
species. This reflects the feeding ecology of
this species, which catches the majority of its
prey from the water (Leisler 1970, Bibby
1982). Bluethroat also had a significantly
different distribution from the Acrocephalus
species. The distribution of Moustached
Warblers in the reed-bed of the Camargue is
closely similar to that observed elsewhere on
its migration route (Austria, Bairlein 1981;
Italy, Baccetti 1985). In the cases of Reed
Warbler, Sedge Warbler and Great Reed
Warbler, the distributions in Camargue are
similar to the three ringing stations of the
"MRI Programme" (Berthold & Schlenker
1975). For Bluethroat, two of the three
German stations have a similar pattern
(Bairlein 1981).

During the hreeding season in central
Europe the vertical distributions of Reed
Warbler, Moustached Warbler and Great
Reed Warbler are the same in both cases as
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FIGURE 2. Percentages of birds trapped in
shelves in A to D (bottom shelf represented by FIGURE 3. Percentages of birds trapped in mist-
lowest bar) for Acrocephalus scirpaceus, A. nets I to 7 for Acrocephalus scirpaceus, A.
melanopogon, A. schoenobaneus, A. melanopogon, A schoenobaenus, A.
arundinaceus, Luscinia svecica, during the arundinaceus, Luscinia svecica, during the

postbreeding migration, 1988. postbreeding migration 1988.
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WETLAND PASSERINES OF THE CAMARGUE 55

in the Camargue (Leisler 1981).
Acrocephalus warblers cover vertical
distances by climbing; species living in
higher vegetation are thSe showing the best
climbing ability. This ecomorphological
character is highly correlated with the
structure of breeding habitat and has a great
importance for habitat differentiation in this
genus (Leisler & Winkler 1985). It seems that
the vertical selection is almost identical in the
breeding and postbreeding seasons.

Horizontal distribution
In all five species, the horizontal

distribution was similar. An edge effect was
evident, and the rate of captures was highest
at the edge of the reed-bed. The edge between
the reed-bed and the Vaccares lagoon
concentrates migrants, probably because it
offers a greater diversity and abundance of
prey than the reed-bed itself, and also

because it forms a physical border leading
the birds south. The distribution of
Bluethroat was different from two
Acrocephalus warblers. Bluethroats were
most strongly concentrated on the edge of
the reed-bed, possibly because this species
spends a greater part of its foraging time in
open areas near reed-beds (pers. obs).
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TABLE 1. x2 comparisons among vertical distribution of five species (SCI : Acrocephalus scirpaceus,
MEL : A. melanopogon; SCH : A. schoenobaenus; ARU : A. arundinaceus; SVE : Lusciniasvecica) —

Camargue, postbreeding period, 1988.
Symbols * and ** indicate 0.05 > P > 0.01 and P <0.0I. Degrees of freedom are 3.

SCI MEL SCH ARU SVE

SCI
MEL
SCH
ARU

NS NS
**
NS

**,
* •
* *

NS

TABLE 2. x2 comparisons among horizontal distribution of five species (SCI: Acrocephalus scirpaceus;
MEL : A. melanopogon; SCH : A. schoenobaenus; ARU : A. arundinaceus; SVE : Luscinia svecica) —

Camargue, postbreeding period, 1988.
Symbols * and ** indicate 0.05 > P > 0.01 and P <0.01. Degrees of freedom are 6.

SCI MEL SCH ARU SVE

SCI
MEL
SCH
ARU

NS
NS

NS
NS
NS

*
NS
NS

D
ow

nl
oa

de
d 

by
 [

M
N

H
N

 M
us

éu
m

 N
at

io
na

l D
'H

is
to

ir
e 

N
at

ur
el

le
] 

at
 0

2:
55

 2
8 

A
pr

il 
20

14
 



56 RINGING AND MIGRATION

REFERENCES
BACCETTI, N, 1985. The vertical distribution of three passerine

birds in a marshland of Central Italy. Ring. & Migr. 6: 93-96,
BAIRLEIN, F. 1981. Ökosystemanalyse der Rastplätze von

Zugvögeln. Ökologie der Vögel 3: 7-137.
BAIRLEIN, F. 1983. Habitat selection and associations of species

in European passerine birds during southward, postbreeding
migrations. Ornis Scand. 14: 239-245.

BERTHOLD, P. and SCHLENKER, R. 1975. Das "Mettnau-Reit-
Illmitz-Pro gramm" — ein langfristiges Vogelsfangprogramm
der Vogelwarte Radolfzell mit vielfältiger Fragestellung.
Vogelwarte 28: 97-123.

B1BBY, C. J. 1982. Studies of west Palearctic birds. 184.
Moustached Warbler. Brit. Birds 75: 346-359.

CODY, M. L. 1974. Competition and the structure of bird
communities. Monographs on Population Biology 7. Princeton
University Press.

CODY, M. L. (ed.). 1985. Habitat selection in birds. Academic
Press, Orlando.

LACK, D. 1971. Ecological isolation in birds. Blackwell.
LEISLER, B. 1970. Vergleichende Untersuchungen zur

ökologischen und systematischen Stellung des Mariskensängers
(Acrocephalus (Lusciniola) melanopogon, Sylviidae), ausgeführt
am Neusiedler See Diss. Phil. Fak., Univ. Wien.

LEISLER, B. 1981. Die ökologische Einnischung der mittel-
europaïschen Rohrsänger (Acrocephalus, Sylviinae). Habit-
attrennung. Vogelwarte 31: 45-74.

LEISLER, B. and WINKLER, H. 1985. Ecomorphology. Curr.
Ornith. 2: 155-186.

D
ow

nl
oa

de
d 

by
 [

M
N

H
N

 M
us

éu
m

 N
at

io
na

l D
'H

is
to

ir
e 

N
at

ur
el

le
] 

at
 0

2:
55

 2
8 

A
pr

il 
20

14
 


