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1. Introduction

The Aquatic Warbler Acrocephalus paludicola is among the birds endangered on a global scale (Tucker and Heath 1994), and a considerable proportion of its population appears on Polish territory (Hagemeier and Blair 1997). Consequently protection of this species in Poland is of prime importance for its existence as a whole. The Polish Society for the Protection of Birds, as a partner of BirdLife International, an international organisation concerned with the protection of birds, has adopted as one of its  priorities  the protection of species which are endangered globally, and for which Poland constitutes an important area of occurrence. The basis of all conservation work is knowledge of the distribution and number of the given species. Consequently one of the most important tasks was to prepare a report on the number, threats to and method of protecting the breeding population of the Aquatic Warbler in Poland. The first such report was prepared by Dyrcz and Czeraszkiewicz (1993). It presented the current state of knowledge on the distribution and abundance of the Aquatic Warbler in  particular territories where it appears in Poland. The report revealed that only in Western Pomerania was there any figure determining the number of this species in all the places where it appeared in the region. For most of its territories in Poland (especially the large ones - the Biebrza and Narew Valleys and the Lublin area) there were only estimates made by extrapolating from the density of population in sample areas to the whole area populated by the species. The authors of the report also proposed a method of counting which made it possible to conduct censuses of large areas with minimal estimation error. This method was applied in the first country-wide survey of the Aquatic Warbler, which was carried out in 1993. The results were not published. This survey unfortunately did not include the largest territory of the species, the Biebrza Marshes. Work on this area was begun in 1995 by a group directed by Jarosław Krogulec, which carried out a census of the whole Southern Basin area.

The present report is the result of the first country-wide survey of the Aquatic Warbler carried out in the course of a single year. The authors of the report directed the work on the national level, whereas the survey in the individual areas where the bird appears was conducted under the direction of ornithologists in the given regions, known as regional co-ordinators.



2. Regional Co-ordinators

Biebrza Marshes, Central Basin - Grzegorz Grzywaczewski

Biebrza Marshes, Northern Basin - Michał Miazga

Lublin area - Małgorzara Piotrowska

Narew Valley near Drozdowo and Wizna  Marsh - Andrzej Górski

Upper Narew and Hajnówka region - Andrzej Grygoruk

Kleszczynek lake (Pila voivodeship) - Janusz Kloskowski

Mazury - Marian Szymkiewicz

Western Pomerania and Słońsk reserve - Ryszard Czeraszkiewicz.



3. Methods

The census was carried out during the period of peak male activity, that is during the period 15.05. 95 - 9.06. 1995 in Biebrza Southern Basin and during the period 20.05. 97 - 14. 06. 1997 throughout Poland with the exception of the Biebrza Northern Basin, where only a few areas, representative of the various phytocenoses and population density of the Aquatic Warbler, were surveyed. In defining the size of the Aquatic Warbler population in the country as a whole we made use of the results of the so-called ‘first’ counts; this was also for organisational reasons.

On the basis of topographical maps of a scale of 1:25,000, and making use of existing figures on the occurrence of the Aquatic Warbler (Tomiałojć 1990; Dyrcz and Czeraszkiewicz 1993; statistics collected in preparing the Polish Ornithological Atlas), areas of land were outlined on which nesting by the Aquatic Warbler was probable. The whole terrain was then divided into areas (indicated on the maps) which could be counted by a team of 4-5 people in the course of 2 hours. To begin with, areas of a size of around 400-500 hectares were marked, to be counted by a group in the course of 4-5 hours, as suggested by Dyrcz and Czeraszkiewicz (1993), since counting can be begun earlier if the area is searched slowly. However, in the first days of field work it became obvious that the period of greatest male activity is limited to 1 hour before sunset and one hour after, and if the majority of counts is made outside this time, the numbers declared are significantly lower. The size of the areas to be counted was thus reduced by half,  to 200-300 hectares. These areas were marked off on the basis of naturally occurring borders - drainage ditches, edges of woods, dams, roads.

During the count the individual members of the team were arranged in an extended line within sight and hearing of one another (the distances varied according to the degree of  scrub covering - usually 50-100 m.). Each team member counted the singing males to be found on the strip between himself and one of his neighbours (on the left or the right, depending on the agreement). After each passage of the terrain the number of males declared on each of the counted strips was recorded and added up for the whole area. One should note that this method is based on the assumption that there is an even number of males and females on the areas surveyed, while Dyrcz and Zdunek (1993) asserted that females outnumbered males in the areas considered to be optimal. 

In 1995, 47 people took part in the survey of  Biebrza Southern Basin, whereas in 1997 61 people were involved in the survey of all the Basins. The whole team was divided into groups of 4-6 people to carry out daily counts of the areas designated to them. Depending on need, these groups could be combined. This was important where highly uniform terrain was concerned (large areas of open marshland without natural borders). However, experience showed that small groups of 4-5 people were the most mobile and efficient.

Each afternoon after arriving at the census point, participants in the count acquainted themselves with the borders of the area to be surveyed, planning the starting and finishing points of each passage of the terrain and carrying out measurements designed to describe the habitats. In selecting these measurements we concentrated on factors which cause landscape changes resulting directly or indirectly from anthropogenic changes. We treated the habitat investigations conducted in this season as a continuation of the investigations in Biebrza’s Southern Basin in 1995. 

These measurements covered the depth of water in the areas surveyed and the degree of succession of reed beds and of scrub. Both the measurements and the description of  plant communities were done according to written instruction by the group leaders and recorded on so-called observation cards. A detailed description of the method of measurement is included in the Instructions for completing the observation cards, appended to the report. The regional co-ordinators also carried out an assessment of the environmental threats in the areas surveyed (also according to uniform criteria).

The results of each day’s count were recorded on topographical maps, scale 1:25,000 in square grids to an accuracy of 100m. The limits of the areas covered by each count were marked on the maps.

In describing the habitats, use was made of a plant group classification based on „The Atlas of Polish Wetlands” (Okruszko 1995), acknowledging five types of plant community: Phragmitetalia (water and land rushes), Magnocaricetalia (big sedge swamps), Caricetalia (fens), Molinietalia (hay meadows) and, distinguished because of its domination in the territories of  the Aquatic Warbler in the Lublin area,  the paniculate twig rush community Cladietum marisci. 



4. Habitat selection - statistical analysis

Some of the habitat variables used in the statistical analysis were created by a combination of types of measurements. Thus bush covering corresponds to the ratio of bushes in the plant cover to their modal height. Granularity of spatial structure of bushes corresponds to the quotient of the inclusive length of the section covered with bushes higher than 0.5m. on an „average” (four measurements) 100-metre area and the number of bushy „islands” in this same section. On the basis of the cards and our own observations we distinguished a further type of  ground vegetation: sparse vegetation in ground totally covered by water. We assigned values of 1-4 respectively to the types of plant structure from vegetation on flooded ground to clump structures. Working on the assumption that individual variables describing the habitats of the Aquatic Warbler are correlated, we applied the method of principal component analysis (PCA) allowing the transformation of groups of raw measurements into non-correlated groups of variables which explain the degree of maximum habitat variability.

The normal distribution of variables was tested and if necessary, the raw data underwent logarithmic transformation ln (x+1). The differences in the numbers of males declared in the histograms concerning different variables are the result of sporadic gaps in the collected observation cards.



5. Results

5.1. Biebrza Marshes

Time distribution of counts conducted with area numbers and dates of counts conducted as well as number in individual areas:

5.1.1. Biebrza Central Basin - from Osowiec to Sztabin

Area number�Date of check�Number of Aquatic Warblers counted��1.�24.05.97 r.�0��2.�22.05�7��3.�24.05�3��4.�21.05�0��5.�21.05�4��6.�21.05�2��7.�21.05�4-5��8.�24.05�12��9.�21.05�0��10.�22.05�1��11.�22.05�2��12.�22.05�4��13.�22.05�3��14.�22.05�2��19.�04.06�4��21.�03.06�37-39��22.�03.06�2��23.�02.06�26-28��24.�02.06�22-23��26.�31.05�15��27.�31.05�20-22��28.�24.05�13��29.�24.05�7��30.�26.05�2��31.�26.05�10��32.�30.05�1��33.�30.05�0��34.�27.05�19-20��35.�27.05�0��37.�26.05�24-25��38.�26.05�3��39.�26.05�2��40.�27.05�32��41.�30.05�5��42.�27.05�11��49.�05.06�1��53.�06.06�0��56.�07.06�1��57.�07.06�0��Total:��302 - 312��

5.1.2  Biebrza Northern Basin

(The whole area of the Northern Basin of appropriate character as a habitat within the bounds of the Biebrza National Park (BNP) was examined. In addition, counts of the Aquatic Warbler were carried out in the area between the borders of BNP and the village of Nowy Lipsk, where just outside the limits of the park there is an area of extremely damp peat-land).



Area number�Date of check�Number of Aquatic Warblers counted��1�12.06�  0��2�11.06�  0��3�12.06�  0��4�12.06�  0��5�11; 12.06�  0��6�12.06�  1��7�11.06�  4��8�11; 12.06�  2��9�12.06�  0��10�11.06�  2��11�11; 12.06�  6��12�12.06�  0��12A�11; 12.06�  7��13�11; 12.06�  6��14�12.06�  1��15�11; 12.06�  4��16�12.06�  2��17�12.06�  1��18�12; 13.06�  0��19�13.06�  0��20�13.06�  6��21�13.06�  4��21A�13.06�17��22�13.06�18��23�13.06�18��24�13.06�26��25�13.06�  7��26�13.06�  7��27�13.06�  4��28�13.06�  3��29�13.06�  9��30�13.06�  5��31�14.06�  0��32�14.06�  0��33�14.06�  1��34�14.06�  0��35�14.06�  0��36�14.06�  0��37�14.06�  0��38�14.06�  0��39�14.06�  0��40�14.06�  0��41�14.06�  0��42�14.06�  0��43�14.06�  0��Total:��161��„Repeats” -  Central Basin ��2�16.06�11��3�12.06�13��6 (8)�11.06�  8��7 (9)�11.06�  4��8 (5)�10.06�  7��9 (7)�10.06�  6��10; 11 (12-13)�16.06�20��12 (10)�16.06�  0��13 (11)�16.06�  1��14 �16.06�  5��24 (31)�18.06�  4��25 (30)�17.06�34��26 (28)�17.06�23��27 (29)�17.06�15��28 (32)�18.06�  0��30 (34)�21.06�16��33 (38)�18.06�  4��34 (37)�17.06�29��37 (46)�20.06�16��42 (33!)�18.06�  2��33 (41)�19.06�11��Total:��229��„Repeats” - Southern Basin��1�20.06�46��2�21.06�17��3�20.06�89��4�19.06�27��Total:��179��

5.2.  Lower Narew: the Narew Valley near Drozdowo and the Wizna Marsh areas

 5.2.1.Study area and conservation status

5.2.1.1. Narew Valley near Drozdowo

The area under discussion lies in the territory of the Narew Valley, south of the town of Drozdowo (commune of Piątnica, Łomża voivodeship - map 4). It includes part of  the Narew River flood plain.

The dominant type of vegetation is big sedge rushes Magnocaricatelia, created mainly by sharp sedge Carex gracilis. Approximately 70% of sedge swamps have a sward structure (usually hay-producing), while 30% are of the tufty variety.

In the central part of the area there are a few small overgrown areas of peat-land covered mainly with bogbean Menyanthes trifoliata, water soldier Stratiotes aloides, water violet Hottonia palustris and yellow flag Iris pseudoacorus. In the eastern and central parts larger clumps of grey willow Salix cinerea bushes are to be found. The average height of the bushes is approximately 2 m.

In the southern part there is a wide drainage ditch, restored in recent years, which drains water from the peat-land area into the Narew.

From the end of November until half-way through May the area is generally flooded by water spilling out of the Narew. In 1997, for the first time in many years, the Narew did not flood. In hydrological terms the present years is an untypical one in the Narew Valley. During the first count, only in the north-east part of the area (approximately 25% of the total) was there water to an average depth of 2.2 cm. The situation was similar during the second count, with the average depth of water reaching 1.5 cm.

The whole researched area lies within the bounds of the Łomżyński Landscape Park of the Narew Valley.



5.2.1.2. Wizna Marsh

The area under discussion lies in the western part of the Wizna Marsh, between the villages of Bronowo, Gac and Lutostań, on the territory of the communes Łomża, Rutki and Wizna, the Łomża voivodeship. It includes part of the extensive low peat-land area drained in the mid-nineteen sixties. The dominant plant communities are of the Molinietalia type. In places, for example square no. 4, large areas are covered by peat-land of the Magnocaricetalia type.

The whole central and eastern part of the area is cut by a dense network of drainage ditches. Lines of bushes, created mainly by grey willow, occur along the road from Grądy Woniecko to Lutostań as well as along some drainage ditches. The average height of the bushes is around 2m. During the spring of the current year the Narew, unusually, did not flood here. During the period of the counts the ground was damp, but there was never any standing water outside square no. 4. The average depth of water in square no. 4 was 2.8 cm. Part of the area lying on the left bank of the River Gać belongs to Łomzyński Landscape Park of the Narew Valley, whereas the part on the right bank is not at present under legal protection.



5.2.2. Number

Area�Date of count�Number of Aquatic Warblers counted��Narew Valley near Drozdowo�8.06� 1��Wizna Marsh�18.06�40��Wizna Marsh�19.06�37��Wizna Marsh�20.06�12��



„Repeats”��Narew Valley near Drozdowo�25.06�3��

Surveys were also carried out in the Szkwa Valley (Łyse commune, Ostrołęka voivodeship) and the Omulew Valley (Baranowo commune, Ostrołęka voivodeship) where no singing males were met. 

Total in the first count: 80 singing males.



5.3. Kleszczynek lake (Piła voivodeship): no singing males were met and no larger areas of a habitat suitable for this species exist.



5.4. Lublin region

5.4.1. Study area

5.4.1.1. Gotówka Marsh

The peat-land area with plant cover appropriate for the Aquatic Warbler extends to 247 hectares. The dominant plant community, occupying approximately 705 of its surface, is the saw sedge community Cladietum marisci. In the dryer central and southern parts, considerable areas are covered by purple moor-grass  Molinia coerulea and in places by lanceolate reed grass Calamagrostis canescens and turfy sedge Carex cespitosa. The hollows and ditch areas are occupied by the stiff sedge community Carex elata. Within the peat-land area there are small chalk rises. Willow thickets are found mostly in the western part of the peat-land area.



5.4.1.2. Brzeźno Marsh

The peat-land area extends to 243 hectares. The dominant plant type is the saw sedge community (approx. 70% of the surface area). In places there is a small admixture of sparse reeds and sedges. A characteristic element of the peat-land area is the presence of numerous chalk rises covered with xerothermic plants as well as bush vegetation (birch, willow, asp) and in places trees (birch, pine, asp). On the edges of the rises there are communities dominated by the purple moor-grass.





5.4.1.3. Serebryskie Marsh

The peat-land area covers 117 hectares. The Aquatic Warbler appears in only part. The main plant element of the Serebryskie Marsh is the saw sedge community. This occupies approximately 40% of the area, forming closed swards in damper places. The saw sedge is lower and less shapely than on such peat-lands, where the level of water is high. There is a small amount of sedges - mainly greater tussock (panicled) sedge Carex paniculata and turfy sedge. The proportion of sedge increases at the edges of the peat-land area.



5.4.1.4.  Rozkosz Marsh and 5.4.1.5.  Tarnowo Marsh

The area of peat-land covers 417 hectares. The dominant plant type is the saw sedge community and sedge communities, including tufty, tunic Carex approprinquata, double-sided C. disticha, greater tussock and Buxbaum C. buxbaumii. Closed swards of saw sedge grow on the lowest parts of the peat-land area - with stagnant water. Chalk rises, so-called grądziki are covered by dry meadows or richly floral communities dominated by purple moor-grass. Willow, birch-aspen and pine thickets are characteristic element.



5.4.1.6.  Bubnów Marsh

This is a fen of an area of approximately 750 hectares. The plant cover is dominated by fen communities - with great tussock sedge, tunic sedge, beaked sedge Carex rostrata, mud milkweed Peucedanum palustre - of weakly marked tufty structure. Other species found here are: common sedge Carex nigra,  great tussock sedge and in places bogbean. In certain patches of the peat-bog, reeds of weak vitality occur, and in the western part, purple moor-grass. A small area (approx. 10 hectares) is covered by the paniculate twig rush community. Low rises are characteristic of this area, with calcium carbonate at their base. In the southern part of the Bubnów Marsh several rises are covered with arborescent vegetation. In the neighbourhood of peat areas and along the edges of the ditches willow bushes appear, and on the edges of the fen fragments of alder swamp. In recent years new thicket communities have appeared - low clumps of the birch Betula humilis. 





5.4.1.7. Staw Marsh

This area, like the Bubnów Marsh, is a fen. It covers an area of approximately 255 hectares. The vegetation covering this area is similar to that on the Bubnów Marsh. A smaller area is occupied by purple moor-grass, whereas reed rush forms more closed swards than on the Bubnów Marsh, and other parts are completely devoid of reeds. A relatively larger area than on the Bubnów Marsh is covered here by bogbean and water horsetail Equisetum fluviatile. The moss layer is well developed. Small dry rises occur on the edge of the fen. The rises in the southern and eastern parts are covered by arborescent vegetation. Thicket communities of the willow Salix rosmarinifolia and  the birch are widespread, and on the edges fragments of alder swamp occur. 



5.4.1.8. Ciesacin Marsh

The peat-bog area occupies 122 hectares, but the Aquatic Warbler appears only in its eastern part. This is a fen characterised by a high proportion of sedge communities, including stiff sedge rush. Large fragments are covered by tunic sedge rush. In the hollows water horsetail occurs, and long disused hay meadows at the edges are covered by a community of purple moor-grass. In places the moss layer is well developed. The western part is occupied by the birch Betula humilis  community and by the willow Salix rosmarinifolia community, while willow bushes grow at the edges of the ditches and peat holes. In the western part, a small number of mineral islands occur.



5.4.2. Conservation status

In the Lublin area all areas on which the existence of the Aquatic Warbler has been found are legally protected or earmarked for protection. The Bubnów Marsh and  the Staw Marsh were protected as a reserve, and at present (since 1994) form an enclave of the Poleski National Park. Situated between  the Sumin lake and the Rotcze lake, the Ciesacin fen is now a registered site of ecological interest and a projected reserve. The lime peat-bogs near Chełm are reserves: the Gotówka (the Serebryskie Marsh Reserve), the Brzeźno and the Rozkosz. The Serebryskie Marsh, which directly border the Brzeźno, are a projected reserve. Only the new territory in the Bielsk Podlaski voivodeship is not subject to protection. 



5.4.3. Number

Area number�Number of Aquatic Warblers counted

(first count)�Number of Aquatic Warblers counted

 (second count)�� Chełm peat-bogs (1-5)��1�13�28��2�  18�25��3�9�9��4�70�109��5�102�70��

 Bubnów Marsh (6)��6�187�170��

 Staw Marsh (7)��7�43�78��

 Ciesacin Marsh (8)��8�9�5��

Including the first count: 451; in the second count: 498 singing males.

�EMBED Unknown���

Fig. A. Comparison of the number of singing males of the Aquatic Warbler in two counts in the Lublin area.



5.5.  Mazury region

Four areas in the Olsztyn voivodeship were surveyed (the Omulew River Valley near the villages of Szuć and Małga, The Bobrowy Zalew and fen the Suche Jezioro near the village of Małga) as well as 4 areas in the Suwałki voivodeship (three within the Nietlickie Marshes fen and Staświńskie Meadows). Actually the Aquatic Warbler appears only on the Nietlickie Marshes.



5.5.1. Nietlickie Marshes

5.5.1.1. Study area: habitat conditions

Well preserved fen with obvious vegetational zoning. In the centre the remains of the overgrown the Wąż lake (approx. 1.5 hectares of open water body). Little the Wąż stream flows through the middle, and the whole fen is cut by up to twenty greatly overgrown and now shallow ditches. The open space of the fen is surrounded by a ring of osiery beds and alder and the birch arborescence.





5.5.1.2. Conservation status

Actually a registered site of ecological interest,  work continuing to call a reserve into being.



5.5.1.3. Number

Area�Number of Aquatic Warblers counted

(first count)�Number of Aquatic Warblers counted

(second count)��Omulew River Valley�0�0�� Małga reserve�0�0��Małga  -  Bobrowy Zalew�0�0��Małga  -  Suche Jezioro�0�0�� Nietlickie Marshes�2�2�� Nietlickie Marshes�2�1�� Nietlickie Marshes�1�0�� Staświńskie Meadows�0�0��

Including the first count: 5; in the second count: 3 singing males.



5.6.  Western Pomerania and  Słońsk reserve

Timetable of counts carried out and number of the Aquatic Warbler counted

Area

� I count

date/time�Number of males� II count

date/time�Number of males�� Rega Meadows�10.06/20.00-21.30�4�4.07/19.00-21.00�0�� Międzywódzki

        Peninsula�

11.06/19.00-21.00�

0�

*�

?�� Rozwarowo Marsh�12.06/19.00-23.00�13�28.06/19.00-21.00�14�� Rozwarowo Marsh�12.06/19.00-23.00� 15�28.06/19.00-21.00�8�� Rozwarowo Marsh�19.06/19.00-22.00�0�*� ?�� Rów Peninsula�15.06/19.00-22.00�1�29.06/16.00-20.00�1�� Warnie Kępy�17.06/19.00-23.00�75�*�?�� Koprzywskie Łęgi�14.06/4.00-9.00�3�*�?�� Wydrza Kępa�14.00/4.00-9.00�5�*�?�� Koński Smug�17.06/18.00-19.00�0�*�?�� Karsiborska Kępa�13.06/18.00-23.00�68�26.06/20.00-22.00�69-71�� Zajęcze Łęgi�13.06/19.00-23.00�31�26.06/20.00-22.00�45�� Skoszewskie 

       Meadows�

27.06/19.00-22.00�

0�

*�

?�� Struskie Marsh�3.06/19.00-22.00�0�*�?��Meadows near Łubnica�22.06/18.00-20.00�0�*�?��Meadows near Żabnica �22.06/20.00-21.00�0 �*��� Międzyodrze near 

        Gryfino�

29.05/19.00-22.00�

1�

23.06/19.00-21.00�

1��Meadows near Krajnik -

         Lower Odra�

28.05/18.00-22.00�

6-8�

24.06/20.00-21.30�

7�� Grędziec Meadows 

      near  Miedwie lake�

4.06/20.00-22.00�

0�

*�

?�� Turze Meadows

      near  Miedwie lake�

5.06/19.00-22.00�

4-7�

25.06/19.00-22.00�

7�� Słońsk reserve near

       Czarnów (A)�

20.06/20.00-22.00�

14-16�

6.07/5.00-9.00�

8�� Słońsk reserve near

       Czarnów (B)�20.06/21.00-22.0021.06/5.00-9.00�



7�



*�



?��Total��247-254��>160��* - not counted

  Totally in the first count: 247-254, in the second count: at minimum 160-162 singing males.



�EMBED Unknown���

Fig. B. Comparison of the number of singing males of the Aquatic Warbler in two counts in  Western Pomerania.



5.7.  Upper Narew and Hajnówka region

We did not receive a written report from the regional co-ordinator. On the basis of oral information the results of the counts were established as follows:

Area�Number of males��Waniewo vicinity�16-20��Bokiny vicinity�13-16��Suraż vicinity�4-7��Narew vicinity�12-15��Siemianówka vicinity�9-12�� Górniańskie Meadows near Hajnówka�2��

6. Sites not registered during the survey

After presenting the results of preliminary surveys during the Symposium of the Ornithological Section of  the Polish Zoological Society in Słupsk in September 1997, news was received of two small sites in Poland in 1996, not registered above:

(1) The mouth of the Ner river to the Warta river - sedge meadows of 50-100 hectares, near Dąbie, Konin voivodeship. 2-3 singing males (T. Janiszewski and R. Włodarczyk - personal comm.)

(2) The Kampinoski National Park - sedge meadows, approx. 500 hectares, near Zaborów Leśny (Leszno commune) - 3 singing males (B. Szulc-Olechowa, personal comm.).



7. Summary of results and discussion

7.1. Number

Generally in the first count, which we consider to be the basic one in estimating the number of singing males of the 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 presence of 1578-1609 males was found. Summing these two numbers  the whole country population may be estimated on 2885-2950 males, and as a round figure for Poland 2900-2950 singing males may be accepted.



7.2. Habitat selection

The character of the habitat in which the Aquatic Warbler appeared was determined on the basis of 83 areas of 1 km by 1 km,  according to the scale accepted in the methodology of the survey. From statistical calculations areas have been excluded where inaccuracy was possible for technical reasons and areas whose structure of vegetation and landscape was particularly heterogeneous, as well as areas with the density of  males lower than 1/100 ha. 

The features of the Aquatic Warbler’s habitats were included in two gradients (Fig. 1) corresponding to two types of swamp succession: PC 1, representing the increase of scrub and arborescent plant cover against the increase of their height and the diminishing size of „spots” of open space; PC 2, corresponding to the partial overgrowth of swamps by reeds in the neighbourhood of local flood-waters, and particularly in the neighbourhood of networks of drainage ditches: this gradient was connected with clump structure of the ground vegetation and a high level of water lingering its base. 

Analysis of basic elements PCA�Burden of elements (values of correlation between elements and variables)��Variable�PC 1�PC 2��Depth of water�0.33�0.67��‘Granularity’ of the spatial structure of bushes�0.91�-0.04��Coverage of area with bushes�0.95�0.10��Structure of ground vegetation�-0.38�0.62��Density of reeds�0.06�0.70��

Taken together, these two elements explain 66.8 % of the variation of habitat variables:

Element�Variation of element�% of total variation�% of cumulative variation��PC 1�2.01�40.22�40.22��PC 2�1.33�26.59�66.81��

The number of the Aquatic Warbler in the 1 km by 1 km squares was correlated with the values of the basic elements PCA. The density of singing males was negatively correlated with PC 1 (F=4.0, p<0.05, r=0.21; Fig. 2) whereas the correlation with PC 2 was not found (F=1.34, ns, r = 0.13). It is clear that the increase of scrub and the decrease in free, open space between clumps of bushes is connected with a fall in the number of Aquatic Warblers (Figs 3 and 4). Both - the method by which we made the measurements and the narrow habitat spectrum of the species probably influenced the lack of clarity of the second basic element. Both - dry blades of reed from the previous year and this year’s young reeds had a uniform value in our calculations, while the Aquatic Warbler settled reed areas which were scorched or intensely exploited, as in the Western Pomerania. Generally the Aquatic Warbler preferred low densities of  reed (Fig. 5), but this does not apply to the previously mentioned „plantations” of reeds in the Western Pomerania. It should be emphasised that in the Western Pomerania 176 singing males out of a general total of 228 were met in reed areas, whereas in other territories of the country there were only 55 males out of 968 observations. This indicates the necessity of adapting conservation policy to local economic and environmental exigencies. Sellin (1989), basing his judgement on research including the Pomeranian (Greifswald, Germany) Aquatic Warbler population, estimated the optimal density of reeds at 200-300 stalks/m2, a figure which, when it occurred, did not coincide with our declarations of the appearance of the Aquatic Warbler on any territories outside Pomerania. However Sellin (1989) suggested maintaining, by limited pasturage, one-year old low reeds of an optimal „summer height” of 80-120 cm. Also, although the Aquatic Warbler in its total global reach appears in swampy areas, we did not declare any singing male on areas of a surface depth of water of more than 20 cm (Fig. 6) The narrowness of this range suggests that even in river flood valleys the Aquatic Warbler occupies a relatively limited area, which in a certain way accords with the observations of some authors (Heise 1974), that this species when it appears in a certain area does not occupy all of the apparently optimal habitats. Our results indicate rather advanced stenobiontism and show at the same time that the accessibility of the habitats in the case of this species is to a large extent regulated by non-anthropogenic factors (e.g. droughts, fires, flooding of rivers) both in the long and the short term. At the same time this increases the necessity for a flexible conservation policy, adapted to local hydrological, successive and socio-economic contexts, based on long-range monitoring of the protected territories and research to determine the long-term role of activities of a potentially conservation character, such as controlled burning, mowing, pasturage and limiting the functioning of drainage ditches. The presence of the Aquatic Warbler in various phytocenoses is shown by Fig. 7.



7.3. Proposals for conservation activity

7.3.1. Protecting all areas where the species currently appears from drying out: elimination of some of the drainage ditches, prevention of drainage work, activities designed to limit the damage caused by lowering of the water table as a result of heavy industry operations (effects of / depression of mines/cement works, as is happening in the Lublin area).



7.3.2. Incorporation within conservation activities of a broadly understood river economy (e.g. regulation of effluence in rivers). Some of the Aquatic Warbler’s habitats are connected with areas of fluviogenic swamp, which in the case of rivers with a tendency to deepen may lead to the gradual curtailment of the marshlands (Okruszko 1986) and as a result to a further loss of territories.



7.3.3. Controlled economic exploitation in the shape of extensively used meadows (pasturage, hay-making, controlled burning on land covered by an advanced succession of willow-birch communities. The possible incorporation of further Aquatic Warbler territories under forms of area protection should not involve abandoning extensive economic use.



7.3.4. Cutting down the scrub on at least some of the territories.





7.4 Proposals for research work and its character

7.4.1. Long-range monitoring of selected representative (of varied phytocenic character) areas on all the present territories in the country where the species appears. Habitats which currently support a relatively high number of the species should be subject to monitoring, as well as sub-optimal habitats with a small number of singing males. The monitoring must be of a long-term character because of the necessity of eliminating accidental effects (e.g. the fact that the Narew did not flood this year, for the first time in many years; fires on areas not touching human settlements).



7.4.2. Intensive monitoring of a few selected areas: repetition of the counts throughout the breeding season at regular one-week intervals with the aim of establishing possible changes in settlement of the area. Simultaneous checking of seasonal changes in the plant cover: measurement of parameters such as plant height, degree of drainage of the land, density of plant cover. Such monitoring will make it possible to define the range of a certain habitat optimum on a time scale of the whole breeding period (vide data concerning number of individual territories: higher results of counts - repeats in relation to counts made in the first weeks of the breeding season in some areas). The collection of such data will make it possible to adapt factors of conservation activity (controlled grazing, controlled mowing, controlled burning) to changes in the structure of the plant cover. It appears that such monitoring should take place in several parts of the country, so as to increase the reliability of the statistical sample and take account of local differences in the dynamic of seasonal changes of plant cover.



7.4.3. Research of an ecological and behavioural character: including research on habitat selection; research on number and environmental conditions in various phytocenoses  during the periods of the first and second breeding; determination of whether the areas of the greatest density of the Aquatic Warbler nests coincide with the areas of greatest density of singing males; collection of data on the subject of sharing of ecological niches by the Aquatic Warbler and the Sedge Warbler Acrocephalus schoenobaenus in places of their common occurrence.



7.5. State of the Aquatic Warbler population in comparison with data from preceding years



Territory�Data from previous years

(Author of data)�1997+other years but present study; if not - author of data in brackets��Western Pomerania�1991: 383,  1993: 217 

(R. Czeraszkiewicz)�226-231�� Słońsk reserve��21-23�� Ner river mouth near Dąbie��2-3 (1996)�� Kleszczynek lake�1991: 4 (A.Konopka)�0�� Mazury (Nietlickie  Marshes)�1990: 10, 1994: 3 - 4 (M.Szymkiewicz)�5�� Szkwa and the Omulew valleys�1995:  7 - 10 (A. Górski)�0 �� Biebrza Marshes�1991: 2 500-3 500 (E. Pugacewicz)�2041-2082�� Biebrza Marshes - Southern  Basin��1995: 1578-1609�� Biebrza Marshes - Central Basin��302-312�� Biebrza Marshes - Northern Basin��161�� Lower Narew�1990: 35, 1994: 15 (A. Górski)�1�� Wizna Marsh�1989:40-44,  1995: 50-52 (A. Górski)�79�� Upper Narew�1988: 118-133 (E.Pugacewicz)�54-70�� Hajnówka region�1987: 7 (E.Pugacewicz)�2�� Kampinoski National Park��3 (1996)

(B.Szulc-Olechowa)�� Lublin region�1993: 308 (J.Krogulec)�451��Total�(1989-95)  3219 -4442  ((3200 - 4450)�2885-2950 ((2900-2950)��

7.6.Principal threats to the Aquatic Warbler territories in Poland 

Territory�Principal threats�Conservation activity currently applied�� Western Pomerania�Relinquishment of meadow cultivation;                              advanced succession of reeds;                             industrial exploitation of reeds�Partial area protection;

elements of management: controlled grazing, reed down cutting�� Słońsk reserve�Succession: displacement of reed beds by Glyceria rushes�Area protection�� Szkwa and the Omulew      valleys�New drainage of the whole meadows complex, ploughing and establishing                               meadow monocultures, burning of vegetation�No protection at all�� Mazury�Transformation of grasslands into arable fields; use of pesticides; drainage measure�Proposed area protection

(nature reserve)�� Biebrza Marshes�Lowering of water level; overgrowth                               by reed-beds and willow-birch                              communities; burning vegetation�Area protection;

elements of management: cutting down bushes�� Lower Narew�Intensive mowing�Partial area protection�� Upper Narew�Lowering of water level; overgrowth                               by reed-beds and willow-birch                            communities�Partial area protection�� Lublin region�Lowering of water level; fires directly before or in the breeding season; vegetation accelerated succession �Area protection;

elements of management: sluices on ditches, cutting down bushes��
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9. Figures

�

Fig. 1. Environmental variables closed in basic elements of PCA.



�

Fig. 2. Dependence of PCA and number of the Aquatic Warbler in the 1 km by 1 km squares.

�EMBED Unknown���

Fig. 3. Number of the Aquatic Warbler and coverage of area with bushes.



�EMBED Unknown���

Fig. 4. Number of the Aquatic Warbler and number of bushes in area unit.



�EMBED Unknown���

Fig. 5. Number of the Aquatic Warbler and reed density.



�EMBED Unknown���

Fig. 6. Number of the Aquatic Warbler and depth of suface water.



�EMBED Unknown���

Fig. 7. The presence of the Aquatic Warbler in different phytocenoses.
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