
1. Introduction

The Aquatic Warbler is a bird species
threatened on a global scale (Tucker &
Heath 1994), and Poland holds a consider-
able proportion of its population (Aquatic
Warbler Conservation Team 1999).
Consequently, protection of this species in
Poland is of prime importance for its exis-
tence as a whole. The first estimate of the
population status, distribution and abun-
dance of the Aquatic Warbler in selected
territories it occupies in Poland was pre-
pared by Dyrcz & Czeraszkiewicz (1993).
However, this estimate was based on

extrapolations of counts from transects in
larger areas and it omitted the major
Aquatic Warbler breeding site, the Biebrza
marshes. Complete censuses of whole
populations were performed in the Lublin
area (calcareous Chelm marshes and
Poleski National Park) in 1993 and in the
southern Biebrza basin in 1995. In 1997,
the first single-year countrywide survey
was undertaken, except for the southern
Biebrza basin, where only some selected
sub-areas were counted (see Aquatic
Warbler Conservation Team [1999] for
details). During the latter census covering
all the important breeding areas, two
counts were conducted at a minimum
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interval of 2 weeks, to parallel the timing
of the first and second broods. In this
paper we compare the results of the counts
between years and between the first and
second brood counts.

2. Study area and methods

In all years, the censuses were carried out
during the peak period of male activity
between 15 May and 30 June. All com-
plete censuses (those covering all appar-
ently suitable habitats in each geographi-
cal area) were performed in the same way.
The surveyed sites were divided into sub-
areas of c100-300ha, which could be
counted within 2 hours around sunset by a
group of 4-5 observers. Natural bound-
aries, like ditches or forest patches,
demarcated the sub-areas. During the
counts, the participants were arranged in
an extended line within sight of one anoth-
er (50-100m separation). Each observer
recorded the singing males found on the
stripe between himself and one of his
neighbours. For each censused sub-area,
data were gathered on land use (mowing,
grazing) and recent floods and grass burn-
ings (for more details see Kloskowski &
Krogulec 1999). 

Most sub-areas were surveyed twice at
intervals of at least 2 weeks during the
1997 countrywide census in western

Pomerania, the southern and central
Biebrza basin and in the Lublin area (cal-
careous marshes near Chełm and fen mires
in the Poleski National Park).
Subsequently, for each geographical area
we compared the results from the first and
second visits. Only counts conducted
between 20 May and 6 June for the first
broods and 17 June and 3 July for second
broods were included in the analyses,
except for some from areas in Western
Pomerania, where the counts were rela-
tively late, the first having been delayed
until 13 June.

3. Results 

Overall in 1997, in the first count made
which we consider to be the basic count
for estimating the number of singing male
Aquatic Warbler in Poland, 1307-1341
singing males were counted. During the
survey of the Aquatic Warbler in 1995 in
the Biebrza southern Basin, the 1578-1609
males were detected. Upon adding these
two numbers, the population of the entire
country may be estimated at 2885-2950
males. Acceptable round figures for
Poland are 2900-3000 singing males.
Detailed data on population estimate and
major habitat types within the main
Aquatic Warbler breeding areas in Poland
are given in Tab. 1. 

Site Population estimate Major habitat type
Western Pomerania 230 Seasonally-flooded brackish marshes, reedbeds

Biebrza
and Narew marshes 2040-2080

Rich floodplain marshes in river valleys, open sedge fen mires and
wet marshy grasslands covered by high grass and clumps of sedge

Lublin Province marshes 450 Calcareous marshes with Cladium mariscus
Other sites 180 – 190 Small remnants of marshes overgrown by reeds, reedbeds

Total 2900 – 2950

Tab. 1. Population estimates and major habitat type within the main Aquatic Warbler breeding
areas in Poland.
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Comparison of first and second censuses

In all the important breeding areas of the
Aquatic Warbler in Poland where double
counts were conducted systematically (in
over 50% of the monitored areas), the
numbers of singing males increased
between the first and second census
(Wilcoxon signed-ranks test, T10=0, n=5,
P=0.043; Fig. 1). However, trends in num-
bers of singing males varied between the
sub-areas delineated for census purposes
within the same complexes of marshlands.

Although our data on habitat quality
were not sufficient for quantitative assess-
ment, in some areas the increase in the
number of singing males during the sec-
ond censuses was clearly associated with
habitat improvement in the course of the
breeding season. These habitat improve-
ments usually comprised areas burned or
flooded in the spring of that year where
the vegetation had not regenerated before
the second broods had been started.
Elsewhere, in a few plots adjacent to
human settlements, grazing by domestic
cattle could have thinned out the dense
layer of lower vegetation.

4. Discussion

4.1. Differences between first and sec-
ond censuses

On the basis of the previous research
(Dyrcz & Zdunek 1993) it has been
assumed that the density of breeding
males is at its highest during the first
breeding attempts (the second half of May
and the first week of June) and then grad-
ually decreases. However, during the 1997
countrywide census, numbers of singing
males were higher during the second
counts than during the first counts in all
the important breeding areas. This pattern
could have at least four different explana-
tions, which are not exclusive:
1. The differences result from exchanges

between nearby subpopulations
(Schaefer et al. 2000) and the overall
increase in numbers is an artifact of
these changes in density in particular
areas. Similar high numbers were
observed during the 1998 July counts
in some plots in Sporova and in the
Zvanets mires in Belarus. Here the rea-
sons for the apparent movements of the
birds between the plots were spring
burning of vegetation and summer
floods caused by abundant precipita-
tion (Kozulin & Flade 1999). However,
the overall increase in numbers in
Poland was consistent in all studied
areas and we believe that it is unlikely
that any important breeding areas of
Aquatic Warbler that might have been
a source of the males’ influx have been
left undetected in Poland. 

2. Breeding Aquatic Warblers settle ini-
tially in a more dispersed manner,
occupying marginal habitats dispersed

Fig 1. Numbers of singing males during the
first and second censuses in the most important
Aquatic Warbler breeding areas in Poland,
1997.
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around the ‘core’ areas. Some margin-
al habitats might have been occupied
unrecorded, having been assessed as
‘unsuitable’. Later in the season, when
the birds are more aware of breeding
conditions (and there is availability of
receptive females), the males cluster in
the most optimal areas. Small numbers
of singing males were recorded in
some isolated areas that may previous-
ly have constituted important breeding
habitats, but have suffered a significant
degradation, e.g. the Ner river mouth
(Aquatic Warbler Conservation Team
1999).

3. The number of singing males during
second broods in marshlands of Poland
increases because males from breeding
areas east of the Polish border (in
Belarus and Ukraine) leave these
grounds and gather in Poland, where
they attempt to mate. 

4. The timing of the spring arrival at the
breeding grounds is widely spread
between males (see also Persson &
Öhrström 1989), some of them arriving
too late to compete for females under-
taking the first brood. Alternatively (in
the case of young males) intensified
advertising for females occurs later in
the season because they need time to
attain post-migration recovery. This
may be important, because females
seem to return from their wintering
quarters not much later than males
(Dyrcz & Zdunek 1993).
It must be noted that for logistical rea-

sons the dates of our counts were spread
over more than two weeks each and did
not match perfectly the peaks of laying the
first eggs of the first and second clutches,
15-29 May and 21 June-5 July respective-
ly (Dyrcz & Zdunek 1993). However, of

particular note is that the initiation of sec-
ond clutches appears to be poorly synchro-
nized and may differ between breeding
areas within the country and between
years.

The ultimate verification of the above
hypotheses will be difficult, despite thor-
ough ecological and behavioural research
in recent years. Some basic information on
the breeding biology of Aquatic Warbler,
such as breeding sex ratio, site fidelity,
inter- and intra-sexual differences in the
timing of arrival on the breeding grounds,
is lacking, mainly due to the breeding
birds of both sexes being highly mobile
and absence of territoriality in the males
(Schaefer et al. 2000). Although males
seem to track fertile females (Schaefer et
al. 2000), we do not know whether the
increase in abundance of singing males
during second broods reflects an increase
in the number of females attempting sec-
ond clutches. As far as we know at pre-
sent, only. c50% of females start second
broods (Schulze-Hagen et al. 1999), but
this figure may be inaccurate, because
most females starting a second clutch
move to another area (Wawrzyniak &
Sohns 1977, Dyrcz & Zdunek 1993). Still,
the concentration of breeding attempts late
in the season may be offset by a seasonal
decline in offspring quality (Nilsson &
Smith 1988, Verhulst & Tinbergen 1991)
and in reduced survival prospects of dou-
ble-brooded females (Bryant 1979,
Verhulst & Tinbergen 1991). 

4.2. Proposals for, and character of,
monitoring work 

Further intensive monitoring should be
conducted of a few selected areas, compris-
ing repetition of the counts throughout the
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breeding season at regular one-week inter-
vals to detect possible settlement changes
in the area. Descriptions, made in parallel
with each count, of selected habitat charac-
teristics such as water depth, the vegetation
cover would make it possible to define the
range of a optimum habitats over the
timescale of the whole breeding period. 

We propose a long-term monitoring
programme of Aquatic Warbler in Poland,
censuses being carried out on selected rep-
resentative plots, within all the present
breeding sites. Simultaneous checks (of
seasonal changes of plant cover), measure-
ments (of parameters such as plant height;
water level, density and structure of plant
cover) and descriptions (of characteristic
plant species) would make it possible to
adapt factors of conservation activity
(controlled grazing, controlled mowing,
prescribed burning) to changes in the
structure of the plant cover. Such monitor-
ing should comprise both optimal and sub-
optimal habitats.

Censuses should be made:
1. Every three years on the same plots

chosen within all the breeding sites of
Aquatic Warbler in Poland

2. Every year on one selected monitoring
plot each at the most important breed-
ing sites: western Pomerania, the
Biebrza marshes, the Narew marshes
and the Lublin Province marshes.
There should be two censuses each

season, to coincide with the first and sec-
ond brood periods of 15-30 May and 15-
30 June.

4.3. Conclusions

1. Considering that all the main breeding
areas of Aquatic Warbler in Poland
appear to be identified and that the

habitat requirements of the species are
well defined, monitoring of Aquatic
Warbler should comprise monitoring of
changes in habitat characteristics in the
most important areas. Clustered distri-
bution of Aquatic Warblers in the
occupied areas, intra-seasonal changes
in numbers and locally-specific causes
of habitat destruction may lead to inac-
curate predictions of population trends,
unless based on habitat quality assess-
ment. Vegetation sampling should be
designed to document the range of
‘suitable areas’.

2. Monitoring should comprise not only
optimal breeding habitats but also sub-
optimal breeding habitats with low
numbers of singing males. Because a
proportion of the sub-optimal habitats
are small and are dispersed throughout
the country, it will be necessary to
mobilise local resources for counts and
conservation action.

3. In the monitored areas, double counts
should be conducted, although in prac-
tice this restricts the number of census
plots. During second broods, second
counts may help to pinpoint the role of
some areas, by detecting during the
breeding season differential habitat
attractiveness and links between fluc-
tuations in habitat features and distrib-
ution of birds. 

4. Research is needed on the links and
relations between subpopulations of
the entire meta-population.
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