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I. Summary of the Project’s work and results

Project Monitoring of Aquatic Warbler in Belarus was carried out from June till August 2002. The project enabled continued monitoring of the numbers of Aquatic Warbler, as well as vegetation communities, at three key habitats of the species in Belarus: Zvanets, Sporovo and Dikoie mire, where monitoring of the species has been active since 1996. Additionally, the project enabled establishment of 3 new monitoring plots – at Prostyr and Servech mires, which made it possible to obtain more complete and correct information on habitats, population state and numbers of the species in Belarus. 

Double counts of Aquatic Warbler and other bird species were carried out at monitoring plots established at the selected habitat sites. Each plot was divided into rectangles 100x200 m using special marks. The marked plot was than mapped. The width of each counting strip was 200 m. The counting was simultaneously carried out by 2-4 persons depending on the number of transects. 

The counts were carried out from 5 till 20 June (first clutch) and from 4 till 15 July (second clutch). The counts started 1 hour before sunset. All singing males of Aquatic Warbler were counted. Each male was mapped onto a schematic map prepared in advance. 

The estimate of the overall number of singing males of Aquatic Warbler at each mire was carried out on the basis of data on their density and the area suitable for breeding of the species. The suitable area was estimated on the basis of analysis of aerial photos. The analysis of aerial photos also enabled estimation of changes in key habitat of Aquatic Warbler (open fen mires) over the last 40 years. 

The following parameters were recorded for each plot:

· timing of the fire;

· climatic conditions;

· ground water level relative to soil surface;

· proportions (in %) of various vegetation associations;

· water mineralization;

· anthropogenic activities (cattle pasturing, hay-making). 

Key results and conclusions of the project:

1. The number of the Aquatic Warbler at the new habitat in Belarus, which is the northern-most habitat of the species in this country, is estimated at 200 males. 

2. In dry years, following favorable previous years, the density of males and nests changes insignificantly, but nests concentrate in the wettest zones. 

3. If dry years follow each other several times, the density of singing males and nests declines steeply. 

4. The cumulative number of Aquatic Warbler in Belarus in 2002 was 8,114 singing males.

5. A scientific paper was prepared on the changes in the number of Aquatic Warbler at key habitats in Belarus (Attachment 1). 

6. Monitoring of vegetation using standard geobotanic methods (Stepanovich, 1990) continued at monitoring plots of Zvanets, Sporovo and Dikoie mires. Analysis of vegetation stage was carried out on the basis of 1996-2002 vegetation monitoring findings. 

7. Botanic description of the northern-most habitat of Aquatic Warbler in Belarus (Servech mire) was carried out. 

II. Description of Project results

The aim of the project was to continue monitoring of Aquatic Warbler numbers and densities and vegetation associations on monitoring plots for development and correction of practical measures for species conservation. 

In order to realize the aim of the project, the following objectives were drafted, with corresponding completion indicators and expected results. 

1. Establishment of new monitoring plots at Prostyr and Servech mires.

	Objective 
	Indicator of completion 
	Result 

	To establish 2 monitoring plots on mires Prostyr and Servech.
	2 new monitoring plots on mires Prostyr and Servech will be established.
	One new monitoring plot was established at Prostyr and 2 counting routs were established at Servech mire. 


In order to enlarge the monitoring area an additional monitoring plot was established at the most typical mire part of Prostyr. Two counting routs were established in Servech zakaznik, instead of monitoring plots: the mire has the configuration of a narrow strip along the waterlogged floodplain of Servech lake. Monitoring plots and routs are described in Table 1. 

Table 1. Key parameters of mires and monitoring plots 

	Name of mire
	Area suitable for the species, ha
	Name of monitoring plot
	Area of monitoring plot, ha
	Route length, m
	Mineralization, mg/l

	Dikoie
	2400
	Dikoie
	80
	
	106.6

	Zvanets
	8000
	Zvanets
	60
	
	347.7

	Sporovski
	2650
	Peschanka
	60
	
	289.7

	
	
	Kostiuki
	
	
	145.4

	
	
	Kokoritsa
	40
	
	163.2

	Prostyr
	1000
	Prostyr
	40
	
	458

	Servech
	558
	Servech 1
	20
	1000
	204.7

	
	
	Servech 2
	14
	700
	


2. Aquatic Warbler census and analysis of the species dynamics and key influencing factors.

	Objective 
	Indicators of completion 
	Results

	To carry out double (at the end of May and at the beginning of July) recordings of numbers of Aquatic Warbler singing males on six monitoring plots on mires Dikoie (1 plot), Sporovo (2 plots), Zvanets (1 plot), Prostyr (1 plot), Servech (1 plot).
	· Data on numbers and densities of the species on plots will be obtained.

· Numbers of the species on key habitats in 2002 in Belarus will be estimated and these data will allow to continue study of number dynamics of the species in Belarus.

· The main factors affecting number and density of Aquatic Warbler in 2002 will be revealed.

· The status of the belorussian population in 2002 will be analyzed.
	· Data on density of males at Zvanets, Dikoie, Sporovo, Prostyr, and Servech mire obtained. 

· Overall number of Aquatic Warbler at each mire in 2002 calculated. 

· Analysis of dynamics of the number of the Aquatic Warbler over 1996-2002 carried out and scientific paper prepared.

· The key factor defining the state of the population of the species in 2002 was drought.




At each monitoring plot double counts of Aquatic Warbler and other bird species were carried out. The density of the species in 2002, calculated on the basis of the counts, is presented in Table 2. 

Table 2. Density of the species at monitoring plots in Belarus (pairs per sq. km) 

	
	Servech
	Prostyr
	Dikoie
	Zvanets
	Peschanka
	Kostiuki
	Kokoritsa

	Botaurus stellaris
	
	
	
	1
	
	
	

	Circus aeruginosus
	
	1
	1
	2
	
	
	

	Tetrao tetrix 
	2
	
	1
	
	
	
	

	Rallus aquaticus 
	
	
	
	++
	
	
	

	Porzana porzana
	+
	+
	2
	++
	
	
	

	Crex crex
	2
	
	2
	
	
	
	5

	Grus grus
	
	
	
	2
	
	
	

	Gallinago gallinago
	15
	
	34
	16
	
	
	25

	Gallinago media
	
	
	
	
	
	
	10

	Numenius arquata
	2
	
	
	1
	
	
	

	Asio flammeus 
	1
	
	
	1
	3
	3
	2

	Anthus pratensis
	20
	
	88
	
	
	35
	50

	Locustella naevia
	5
	
	6
	
	3
	5
	5

	Locustella luscinioides
	
	
	
	5
	
	
	

	Acrocephalus paludicola
	35.8
	0
	45
	103
	33
	50
	100

	Acrocephalus schoenobaenus
	15
	22
	
	12
	3
	
	10

	Lanius collurio
	1
	
	
	
	
	
	

	Lanius excubitor
	
	
	
	
	
	
	1

	Emberiza schoeniclus
	20
	15
	35
	68
	36.6
	10
	45

	Water level, cm
	
	-10
	-5
	15
	-10
	-10
	-5

	Year when last fire took place
	-
	-
	-
	2001
	2001
	2001
	-


The overall number of the species at each site was calculated on the basis of data on the density and area suitable for the species (Table 3). 

Table 3. Numbers of Aquatic Warbler (males) at key habitats in Belarus 

	
	Dikoie
	Zvanets
	Sporovo
	Prostyr
	Servech

	Overall number of Aquatic Warbler
	1080
	5150
	1684
	0
	200


The dry 2002 year enabled some findings on the impact of drought on the state of Aquatic Warbler populations. 

This year the water level optimal for the species (+15 cm) was observed only at the monitoring plot of the Zvanets mire: here the highest male density of the species was observed in 2002, which is 103 males per sq. km (Table 2, Fig. 1). However, on the plots with vegetation, which was damaged by fire the year before, the density of males remained low (5-10 per 1,000 m of the route). 

On the other mires the water level was –5 to –10 cm below surface. Those plots which this year experience drought for the first time over the monitoring period, had a pretty high male density (Dikoie, Servech, Kokoritsa, Fig.1). Kostiuki and Peschanka monitoring plots, which had drought the year before (in 2001), and where large areas where under fire, the male density figure – although higher than in the previous year – remained quite low (Fig.1). 

Fig. 1. Dynamics of Aquatic Warbler male density at key monitoring plots in Belarus.
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The drought, however, had a dramatic impact on nest density. At Servech, where male density was 35.8 per sq. km, nest density was only 5 nests per sq. km. All of them were concentrated in a wetter area of the mire adjacent to the lake. At Peschanka monitoring plot nest density was only 10 nests per sq. km in 2002 (in normal years this indicator here would be as high as 25 nests per sq. km).

The cumulative number of aquatic warblers in 2002 was 8,114 males. Thus, as can be derived from Fig. 2, the overall number of the species has somewhat increased, despite the drought, following a steep decline in 2001 when large areas of Zvanets and Sporovski zakaznik were on fire. 

Fig. 2. Dynamics of Aquatic Warbler numbers in Belarus
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3. Estimation of the overall number of Aquatic Warbler at Servech mire.

	Objective 
	Indicator of completion 
	Result 

	To estimate the overall number of Aquatic Warbler on Servech mire.
	The overall number of the species on new habitat in Belarus – mire Servech – will be estimated.
	The overall number of Aquatic Warbler at Servech is estimated at 200 males.


Map analysis enabled estimation of overall mire area and the area of the mire, which is suitable for the species. The overall area of the fen mire is about 700 ha; the area suitable for the Aquatic Warbler is 558 ha. Thus, the number of Aquatic Warbler at Servech was estimated to amount to 200 singing males (Table 3). 

4.
Botanic description of Servech mire.

The site is a fen Hypnum-sedge mire, partially overgrown with shrubs, with relatively few tussocks and wide presence of rare and protected plant species. The groundwater table fluctuates from +10 cm in May to 0 - -15 cm in July. Willows and Betula humilis cover from 10 to 55 per cent of the area of the site in its various parts. Single trees of Betula pubescens and и Alnus glutinosa can be found in some places. Within the boundaries of the mire few poorly developed mineral islands can be noted. Their outskirts are haphazardly occupied by reed-beds. The floristic composition of the Northern part of the mire is given below, specifying layers and the projective coverage of higher vascular plants in the living over-ground cover. 

Table 4. The floristic composition of the Northern part of the Servech mire.

	#
	Plant species
	Projective coverage (in percent)
	Notes

	1.
	Alnus glutinosa
	< 1
	

	2.
	Betula pubescens
	< 1
	

	3.
	Betula humilis
	12 (from 5 to 50)
	Proposed for inclusion into the new edition of the National Red Data Book 

	4.
	Salix rosmarinifolium
	14 (from 5 to 40)
	

	5.
	Salix lapponum
	2 (from – to 10)
	Proposed for inclusion into the new edition of the National Red Data Book

	6.
	Salix caprea
	3 (from – to 12)
	

	7.
	Salix nigricans
	< 1
	

	8.
	Salix pentandra
	< 1
	

	9.
	Andromeda polyfolia
	< 1
	

	10.
	Oxyccocus palustris
	< 1
	

	11.
	Carex elata
	45 (from 5 to 70)
	

	12.
	Carex lasiocarpa
	47 (form 10 to 75)
	

	13.
	Carex rostrata
	< 1
	

	14.
	Carex lepidocarpa
	2
	Rare species

	15.
	Carex flava
	< 1
	

	16.
	Carex chordorrhiza
	2
	Rare species

	17.
	Carex limosa
	1
	

	18.
	Carex heleonastes
	< 1 (about 50 sq. m)
	Proposed for inclusion into the new edition of the National Red Data Book

	19.
	Eriophorun angustifolium
	1
	

	20.
	Eriophorum gracile
	1.5
	Proposed for inclusion into the new edition of the National Red Data Book

	21.
	Trichophorum alpinum
	6 (from – to 40)
	Proposed for inclusion into the new edition of the National Red Data Book

	22.
	Eleocharis quinqueflora
	< 1 (about 10 sq. m)
	Proposed for inclusion into the new edition of the National Red Data Book

	23.
	Utricularia minor
	< 1
	Proposed for inclusion into the new edition of the National Red Data Book

	24.
	Utricularia intermedia
	1
	Proposed for inclusion into the new edition of the National Red Data Book

	25.
	Dactylorhiza incarnata
	< 1
	Proposed for inclusion into the new edition of the National Red Data Book

	26.
	Dactylorhiza ochroleuca
	< 1 (about 60 flowering plants)
	New species for Belarusian flora,

Proposed for inclusion into the new edition of the National Red Data Book

	27.
	Galium uliginosum
	< 1
	

	28.
	Ranunculus lingua
	< 1
	

	29.
	Equisetum limosum
	< 1 (from – to 3)
	

	30.
	Equisetum palustre
	< 1
	

	31.
	Iris pseudacorus
	< 1
	

	32.
	Menyanthes trifoliata
	3 (from 0.5 to 7)
	

	33.
	Caltha palustris
	< 1
	

	34.
	Thelipteris palustris
	< 1(from – to 50)
	

	35.
	Lysimachia vulgaris
	< 1
	

	36.
	Naumburgia thyrsiflora
	< 1
	

	37.
	Phragmites communis
	< 1 (from – to 98)
	

	38.
	Acorus calamus
	< 1 (by lake shore)
	

	39.
	Drosera obovata
	< 1
	Rare species

	40.
	Pedicularis palustris
	1 (from – to 5)
	Rare species

	41.
	Parnassia palustris
	< 1
	

	42.
	Liparis loeseli
	< 1 (12 flowering plants)
	Included in the National Red Data Book of Belarus

	43.
	Rhynchospora alba
	< 1
	Rare species

	44.
	Drosera anglica
	< 1
	Rare species


5.
Monitoring of vegetation associations and analysis of its dynamic.

	Objective 
	Result

	To continue monitoring of vegetation associations on monitoring plots on Dikoie, Sporovskoe and Zvanets mires.
	Monitoring of vegetation continued at Zvanets, Sporovo and Dikoie mires. Standard geobotanic methods were applied (Stepanovich, 1990). Based on the 1996-2002 monitoring, analysis of vegetation condition was carried out. 


Monitoring of vegetation of Sporovo, Dikoie and Zvanets fen mires was carried out in 1998-2002 using the method of ecological and phytocenotic profiles, or transects. The transects were established in the most typical mire areas encompassing the whole diversity of the phytocenoses along the way. The length of the profile depended on the size of the site, defined by the scale of distribution of a certain vegetation type: it fluctuated from 730 m at Sporovo (Peschanka site) to 2-2.5 km at Dikoie (Vybrody site) and Zvanets (Rozhnoie). Ecological and phytocenotic monitoring was carried out during the most active vegetation period (late May – June) at the permanent monitoring plots, 10x10m by size, placed along a transect line and encompassing maximum phytocenotic diversity. 

Sporovo

Findings of the five-year monitoring of the floristic composition and production of above-ground Caricetum elatae communities phytomass are presented in Table 5, based on the example of Caricetum elatae menyanthetosum trifoliatae sub-association (Peschanka site). 

Table 5. Floristic composition dynamics and production, Caricetum elatae communities, Peschanka site, permanent monitoring plot 3. 

	#
	Plant species *
	Indicator changes year-to-year

	
	
	1998
	1999
	2000
	2001
	2002

	
	
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance

	Shrubs

	1
	Salix cinerea
	+
	Un
	+
	Un
	+
	Un
	+
	Un
	+
	Un

	2
	Salix rosmarinifolia
	-
	-
	-
	-
	-
	-
	+
	Un
	-
	-

	Grasses (according to layer)

	1
	Phragmites australis
	+
	Un
	+
	Un
	+
	Un
	+
	Un
	+
	Un

	2
	Typha angustifolia
	1
	Rr
	5
	Sol
	6
	Sol
	7
	Sol
	8
	Sol

	3
	Typha latifolia
	-
	-
	3
	Sol
	5
	Sol
	4
	Sol
	5
	Sol

	4
	Rumex hydrolapathum
	+
	Un
	2
	Sol
	+
	Un
	1
	Rr
	+
	Un

	5
	Carex elata
	83
	Cop3
	80
	Cop3
	81
	Cop3
	83
	Cop3
	85
	Cop3

	6
	Iris pseudacorus
	+
	Un
	3
	Sol
	1
	Rr
	2
	Sol
	1
	Rr

	7
	Sparganium erectum
	+
	Un
	5
	Sol
	1
	Rr
	+
	Un
	+
	Un

	8
	Calamagrostis neglecta
	+
	Un
	+
	Un
	+
	Un
	3
	Sol
	10
	Sp

	9
	Calamagrostis canescens
	-
	-
	-
	-
	-
	-
	+
	Un
	-
	-

	10
	Equisetum fluviatile
	10
	Cop1
	15
	Cop1
	25
	Cop2
	10
	Cop1
	5
	Sp

	11
	Carex lasiocarpa
	+
	Un
	3
	Sol
	+
	Un
	4
	Sol
	5
	Sp

	12
	Ranunculus lingua
	+
	Un
	2
	Sol
	+
	Un
	1
	Rr
	-
	-

	13
	Carex diandra
	+
	Un
	1
	Rr
	+
	Un
	1
	Rr
	1
	Rr

	14
	Naumburgia thyrsiflora
	-
	-
	1
	Rr
	+
	Un
	-
	-
	-
	-

	15
	Carex rostrata
	+
	Un
	+
	Un
	+
	Un
	+
	Un
	+
	Un

	16
	Polygonum amphibium
	-
	-
	-
	-
	-
	-
	+
	Un
	-
	-

	17
	Galium palustre
	-
	-
	+
	Un
	-
	-
	+
	Un
	+
	Un

	18
	Stellaria palustris
	-
	-
	-
	-
	-
	-
	+
	Un
	+
	Un

	19
	Carex limosa
	-
	-
	-
	-
	+
	Un
	-
	-
	+
	Un

	20
	Comarum palustre
	1
	Rr
	9
	Sol
	12
	Sp
	3
	Sol
	5
	Sol

	21
	Caltha palustris
	-
	-
	-
	-
	-
	-
	-
	-
	+
	Un

	22
	Menyanthes trifoliata
	40
	Cop2
	30
	Cop1
	35
	Cop2
	25
	Cop1
	20
	Cop1

	23
	Urticularia intermedia
	20
	Cop1
	30
	Cop1
	+
	Un
	1
	Rr
	2
	Sol

	24
	Lemna trisulca
	-
	-
	-
	-
	-
	-
	+
	Un
	7
	Sp

	25
	Lemna minor
	15
	Cop1
	10
	Sp
	-
	-
	-
	-
	+
	Un

	Production of the grass-stand, centners per ha
	46,8
	47,5
	32,0
	43,0
	41,3

	Mosses

	1
	Calliergon giganteum
	10
	Sp
	7
	Sp
	+
	Un
	-
	-
	-
	-

	2
	Drepanocladus sendtneri
	2
	Sol
	+
	Un
	-
	-
	+
	Un
	+
	Un

	3
	Drepanocladus aduncus
	2
	Sol
	3
	Sol
	-
	-
	2
	Sol
	1
	Rr

	4
	Bryum pseudotriquetrum
	1
	Rr
	+
	Un
	-
	-
	+
	Un
	-
	-

	Cumulative projective coverage, % 
	98
	95
	85
	90
	95

	Exfoliation (coverage, %)
	30
	35
	50
	45
	45

	Water above soil, cm
	32
	25
	22
	17
	11


* Note: hereinafter names of higher vascular plants are given after S.K. Cherepanov (1981); names of mosses are after M. F. Corley et al. (1981).

Table 5 shows that some changes in the floristic composition, abundance (coverage) of species, and their viability are related to fluctuations of the water table. Thus, the prolonged and high flooding in 1998 and 1999 during the most active vegetation period (May-June) stimulated development of hygro- and hydromysophytes. The quality and abundance of the following species improved: Menyanthes trifoliata,  Equisetum fluviatile,  Urticularia intermedia Hayne, Lemna minor L., Sparganium erectum L., Calliergon giganteum (Schimp.) Kindb. The water level (water between tussocks was staying 25-32 cm above soil) did not exceed the upper limit of stability of the dominating edificator, which is Carex elata. That explains why the grass-stand production was the highest at that time: 46.8 and 47.5 centners per ha.

The gradual dropping of the ground water table, which followed, lead to reverse changes in the Caricetum elatae communities: the species names in the previous paragraph became less abundant, while Calamagrostis neglecta, Typha angustifolia L. and T. latifolia L. became more active, just like sedges. The aboveground phytomass production slumped. Impeded viability and production of communities was mainly attributed to catastrophic late-spring and early-summer frosts.

Dikoie

Findings of monitoring of the floristic composition and production dynamics for over-ground community phytomass at six permanent monitoring plots, is presented in Table 6. 

Table 6. Dynamics of floristic composition and vegetation community production at Vybrody site.

	Years
	Association


	Subassociation 


	# of species
	Projective coverage


	Production
	Ground water table level
	Degree of anthropogenic impact 

	
	
	
	
	Cumulative
	Trees, shrubs
	Grasses
	Mosses 
	Centners per ha
	cm
	

	
	
	Permanent monitoring plot 2
	
	
	
	
	
	
	
	

	1998
	Caricetum elatae
	C. e. menyanthetosum trifoliatae
	20
	91
	+
	90
	50
	38,4
	+25
	1

	1999
	Caricetum elatae
	C. e. menyanthetosum trifoliatae
	19
	95
	+
	90
	45
	32,0
	+20
	1

	2000
	Caricetum elatae
	C. e. menyanthetosum trifoliatae
	21
	95
	1
	92
	50
	38,2
	+18
	1

	2001
	Caricetum elatae
	C. e. menyanthetosum trifoliatae
	25
	95
	1
	87
	60
	31,0
	+21
	1

	2002
	Caricetum elatae
	C. e. menyanthetosum trifoliatae
	33
	98
	1
	90
	75
	32,2
	+14
	1

	
	
	Permanent monitoring plot 4
	
	
	
	
	
	
	
	

	1998
	Caricetum lasiocarpae
	C. l. menyanthetosum trifoliatae
	21
	100
	2
	85
	70
	21,7
	+18
	1

	1999
	Caricetum lasiocarpae
	C. l. menyanthetosum trifoliatae
	23
	100
	2
	87
	75
	23,0
	+15
	1

	2000
	Caricetum lasiocarpae
	C. l. menyanthetosum trifoliatae
	22
	100
	3
	85
	75
	17,9
	+12
	1

	2001
	Caricetum lasiocarpae
	C. l. menyanthetosum trifoliatae
	25
	100
	4
	81
	85
	17,0
	+14
	2

	2002
	Caricetum lasiocarpae
	C. l. menyanthetosum trifoliatae
	38
	100
	5
	83
	90
	20,5
	+10
	2

	
	
	Permanent monitoring plot 6
	
	
	
	
	
	
	
	

	1998
	Caricetum limosae
	C. l. menyanthetosum trifoliatae
	25
	95
	+
	90
	50
	18,8
	+15
	1

	1999
	Caricetum limosae
	C. l. caricetosum diandrae
	27
	97
	1
	92
	50
	20,2
	+12
	1

	2000
	Caricetum limosae
	C. l. caricetosum diandrae
	29
	100
	2
	94
	60
	14,6
	+8
	1

	2001
	Caricetum limosae
	C. l. caricetosum diandrae
	30
	99
	3
	91
	70
	15,9
	+10
	2

	2002
	Caricetum limosae
	C. l. menyanthetosum trifoliatae
	37
	100
	3
	92
	78
	17,1
	+3
	2

	
	
	Permanent monitoring plot 7
	
	
	
	
	
	
	
	

	1998
	Caricetum appropinquatae
	C. a. eriophoretosum polystachii
	26
	98
	5
	95
	30
	55,0
	+5
	1

	1999
	Caricetum appropinquatae
	C. a. thelypteritosum palustris
	25
	96
	6
	94
	30
	63,5
	+5
	1

	2000
	Caricetum appropinquatae
	C. a. thelypteritosum palustris
	30
	100
	7
	99
	35
	54,1
	+2
	2

	2001
	Caricetum appropinquatae
	C. a. thelypteritosum palustris
	27
	100
	7
	97
	45
	41,3
	+3
	2

	2002
	Caricetum appropinquatae
	C. a. thelypteritosum palustris
	38
	100
	8
	98
	60
	42,0
	0
	2

	
	
	Permanent monitoring plot 8
	
	
	
	
	
	
	
	

	1998
	Caricetum lasiocarpae
	C. l. eriophoretosum polystachii
	25
	100
	5
	95
	70
	39,5
	+10
	1

	1999
	Caricetum lasiocarpae
	C. l. caricetosum diandrae
	26
	99
	4
	95
	75
	34,2
	+8
	1

	2000
	Caricetum lasiocarpae
	C. l. caricetosum diandrae
	27
	100
	5
	98
	85
	32,0
	+3
	2

	2001
	Caricetum lasiocarpae
	C. l. comaretosum palustris
	29
	99
	10
	95
	65
	21,7
	+5
	2

	2002
	Caricetum lasiocarpae
	C. l. comaretosum palustris
	30
	100
	13
	96
	52
	25,0
	+5
	2

	
	
	Permanent monitoring plot 10
	
	
	
	
	
	
	
	

	1998
	Equisetetum limosi
	E. l. menyanthetosum trifoliatae
	18
	95
	10
	92
	5
	110,
	+20
	2

	1999
	Equisetetum limosi
	E. l. menyanthetosum trifoliatae
	21
	99
	10
	95
	+
	118,
	+10
	2

	2000
	Equisetetum limosi
	E. l. menyanthetosum trifoliatae
	24
	100
	15
	97
	20
	112,
	+8
	2

	2001
	Equisetetum limosi
	E. l. menyanthetosum trifoliatae
	20
	97
	17
	92
	30
	95,0
	+15
	2

	2002
	Equisetetum limosi
	E. l. menyanthetosum trifoliatae
	25
	99
	20
	95
	40
	62,5
	+3
	2


Table 6 shows that the phytocenotic situation at the mire is generally stable. Some changes were noted only at a low syntaxon level. Thus, decrease in the water level brought about development of such communities as Caricetum limosae caricetosum diandrae, Caricetum lasiocarpae caricetosum diandrae, C. l. comaretosum palustris. This means, that the succession processes are moving towards increased mesophillization of the communities. Table 7 confirms this conjecture. 

Table 7. Caricetum elatae community at Vybrody site, permanent monitoring plot 2.

	#
	Plant species
	Indicator changes year-to-year

	
	
	1998
	1999
	2000
	2001
	2002

	
	
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance

	Shrubs

	1
	Betula pendula
	-
	-
	-
	-
	+
	Un
	-
	-
	-
	-

	2
	Salix cinerea
	+
	Un
	+
	Un
	1
	Rr
	1
	Rr
	1
	Rr

	Grasses (according to layer)

	1
	Phragmites australis
	+
	Un
	+
	Un
	+
	Un
	1
	Rr
	1
	Rr

	2
	Typha latifolia
	-
	-
	-
	-
	-
	-
	-
	-
	+
	Un

	3
	Rumex hydrolapathum
	2
	Sol
	1
	Rr
	1
	Rr
	1
	Rr
	+
	Un

	4
	Carex elata
	70
	Cop3
	75
	Cop3
	70
	Cop3
	70
	Cop3
	70
	Cop3

	5
	Calestania palustris
	3
	Sol
	2
	Sol
	5
	Sol
	3
	Sol
	2
	Sol

	6
	Carex appropinquata
	4
	Sol
	5
	Sol
	3
	Sol
	4
	Sol
	5
	Sol

	7
	Calamagrostis neglecta
	2
	Sol
	3
	Sol
	2
	Sol
	2
	Sol
	1
	Rr

	8
	Calamagrostis canescens
	+
	Un
	1
	Rr
	+
	Un
	1
	Rr
	+
	Un

	9
	Lysimachia vulgaris
	1
	Rr
	2
	Sol
	1
	Rr
	2
	Sol
	1
	Rr

	10
	Lythrum salicaria
	+
	Un
	+
	Un
	+
	Un
	+
	Un
	+
	Un

	11
	Rumex acetosa
	-
	-
	-
	-
	+
	Un
	-
	-
	1
	Rr

	12
	Poa trivialis
	-
	-
	-
	-
	-
	-
	+
	Un
	-
	-

	13
	Agrostis canina
	-
	-
	+
	Un
	1
	Rr
	+
	Un
	+
	Un

	14
	Equisetum fluviatile
	5
	Sol
	3
	Sol
	4
	Sol
	3
	Sol
	3
	Sol

	15
	Carex lasiocarpa
	5
	Sol
	7
	Sp
	8
	Sp
	10
	Sp
	10
	Sp

	16
	Ranunculus lingua
	1
	Rr
	3
	Sol
	+
	Un
	1
	Rr
	1
	Rr

	17
	Lathyrus palustris
	-
	-
	-
	-
	-
	-
	+
	Un
	+
	Un

	18
	Carex diandra
	2
	Sol
	2
	Sol
	2
	Sol
	3
	Sol
	3
	Sol

	19
	Eriophorum polystachion
	1
	Rr
	2
	Sol
	+
	Un
	1
	Rr
	+
	Un

	20
	Naumburgia thyrsiflora
	5
	Sol
	5
	Sol
	6
	Sol
	6
	Sol
	5
	Sol

	21
	Carex rostrata
	3
	Sol
	1
	Rr
	3
	Sol
	1
	Rr
	2
	Sol

	22
	Thelypteris palustris
	5
	Sol
	9
	Sol
	5
	Sol
	7
	Sol
	10
	Sol

	23
	Polygonum amphibium
	+
	Un
	-
	-
	-
	-
	-
	-
	-
	-

	24
	Galium palustre
	6
	Sol
	5
	Sol
	5
	Sol
	5
	Sol
	8
	Sol

	25
	Stellaria palustris
	-
	-
	+
	Un
	-
	-
	+
	Un
	+
	Un

	26
	Galium uliginosum
	-
	-
	+
	Un
	+
	Un
	1
	Rr
	2
	Sol

	27
	Carex limosa
	-
	-
	-
	-
	+
	Un
	+
	Un
	-
	-

	28
	Comarum palustre
	15
	Sp
	10
	Sp
	12
	Sp
	15
	Sp
	15
	Sp

	29
	Caltha palustris
	2
	Sol
	3
	Sol
	2
	Sol
	2
	Sol
	1
	Rr

	30
	Menyanthes trifoliata
	30
	Cop1
	35
	Cop1
	40
	Cop1
	45
	Cop1
	50
	Cop2

	31
	Cardamine dentata
	-
	-
	-
	-
	+
	Un
	-
	-
	+
	Un

	Production of the grass-stand, centners per ha
	38,4
	32,0
	38,2
	31,0
	32,2

	Mosses

	1
	Calliergon giganteum
	10
	Sp
	15
	Cop1
	10
	Sp
	10
	Sp
	15
	Cop1

	2
	Drepanocladus aduncus
	15
	Cop1
	12
	Cop1
	10
	Sp
	15
	Cop1
	20
	Cop1

	3
	Hamatocaulis vernicosus
	10
	Sp
	8
	Sp
	7
	Sp
	10
	Sp
	5
	Sol

	4
	Brachythecium rivulare
	15
	Cop1
	10
	Sp
	20
	Cop1
	20
	Cop1
	25
	Cop1

	5
	Marchantia polymorpha
	-
	-
	-
	-
	+
	Un
	-
	-
	1
	Rr

	6
	Bryum pseudotriquetrum
	-
	-
	+
	Un
	2
	Sol
	1
	Rr
	5
	Sol

	7
	Aulacomnium palustre
	-
	-
	-
	-
	-
	-
	1
	Rr
	+
	Un

	8
	Plagiomnium ellipticum
	+
	Un
	+
	Un
	1
	Rr
	3
	Sol
	3
	Sol

	9
	Helodium blandowii
	-
	-
	-
	-
	-
	-
	-
	-
	1
	Rr

	Cumulative projective coverage, % 
	91
	95
	95
	95
	98

	Exfoliation (coverage, %)
	30
	35
	35
	30
	40

	Water above soil, cm
	25
	20
	18
	21
	14


As can be seen from the table, the grass-stand gave space to such mesophytes as Lathyrus palustris L., Poa trivialis L., Rumex acetosa L. Abundance of reed became higher, cattail started to appear. Mosses became more abundant in all phytocenoses. 

Decreased over-ground phytomoss production of this and other communities is attributed to destruction and further decline in the development of sedges and herby species (primarily Menyanthes trifoliata) caused by late spring (2000 and 2001) and early summer frosts (as in 2000). Frosts are especially damaging to such communities as Caricetum limosae and Eriophoretum polystachii, with low or sparse upper layer but with Menyanthes trifoliata constituting the main part of the phytomass.

Additionally, stability of the hydrological regime and absence of hay-cutting at the mire contribute to gradual encroachment of shrubs and development of trees (see Table 6), mainly along mire outskirts where the seed is most numerous, as well as on elevated mineral islands. 

Zvanets

Findings of the multi-year monitoring of meadow and wetland flora, as well as changes in the above-soil phytomass production at one of the permanent monitoring plots at Rozhnoie, are presented in Table 8. 

Table 8. Dynamics of the floristic composition and production of Caricetum elatae communities at Rozhnoie site, permanent monitoring plot 2.

	#
	Plant species
	Changes of indicators year-to-year

	
	
	1998
	1999
	2000
	2001
	2002

	
	
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance
	Projective coverage, %
	Abundance

	Trees and shrubs

	1
	Betula pendula
	-
	-
	+
	Un
	+
	Un
	+
	Un
	+
	Un

	2
	Salix cinerea
	3
	Sol
	4
	Sol
	5
	Sol
	6
	Sol
	7
	Sol

	3
	S. lapponum
	+
	Un
	+
	Un
	+
	Un
	1
	Rr
	+
	Un

	4
	S. pentandra
	+
	Un
	+
	Un
	+
	Un
	+
	Un
	+
	Un

	5
	S. rosmarinifolia
	2
	Sol
	3
	Sol
	4
	Sol
	4
	Sol
	5
	Sol

	Grasses (according to layer position)

	1
	Phragmites australis
	5
	Sol
	9
	Sp
	10
	Sp
	15
	Sp
	20
	Sp

	2
	Calamagrostis neglecta
	10
	Sp
	11
	Cop1
	8
	Sp
	10
	Sp
	10
	Sp

	3
	Carex elata
	80
	Cop3
	85
	Cop3
	87
	Cop3
	85
	Cop3
	88
	Cop3

	4
	C. lasiocarpa
	7
	Sp
	2
	Sol
	5
	Sol
	7
	Sp
	8
	Sp

	5
	C. appropinquata
	3
	Sol
	1
	Rr
	2
	Sol
	3
	Sol
	3
	Sol

	6
	C. rostrata
	-
	-
	-
	-
	+
	Un
	+
	Un
	-
	-

	7
	Eriophorum polystachyon
	+
	Un
	+
	Un
	+
	Un
	+
	Un
	+
	Un

	8
	Equisetum fluviatile
	1
	Rr
	2
	Sol
	2
	Sol
	3
	Sol
	2
	Sol

	9
	Lythrum salicaria
	1
	Rr
	+
	Un
	1
	Rr
	+
	Un
	+
	Un

	10
	Lysimachia vulgaris
	+
	Un
	-
	-
	+
	Un
	+
	Un
	-
	-

	11
	Calestania palustris
	-
	-
	-
	-
	+
	Un
	+
	Un
	+
	Un

	12
	Comarum palustre
	8
	Sol
	6
	Sol
	10
	Sp
	10
	Sp
	7
	Sol

	13
	Naumburgia thyrsiflora
	+
	Un
	+
	Un
	+
	Un
	1
	Rr
	+
	Un

	14
	Thelypteris palustris
	-
	-
	-
	-
	+
	Un
	+
	Un
	-
	-

	15
	Epilobium palustre
	+
	Un
	-
	-
	+
	Un
	+
	Un
	-
	-

	16
	Menyanthes trifoliata
	5
	Sp
	2
	Sol
	3
	Sol
	5
	Sol
	5
	Sol

	17
	Stellaria palustris
	+
	Un
	-
	-
	+
	Un
	-
	-
	+
	Un

	18
	Galium palustre
	+
	Un
	+
	Un
	+
	Un
	1
	Rr
	1
	Rr

	19
	Caltha palustris
	1
	Rr
	+
	Un
	2
	Rr
	1
	Rr
	1
	Rr

	20
	Scutellaria galericulata
	-
	-
	-
	-
	+
	Un
	-
	-
	-
	-

	21
	Polygonum amphibium
	-
	-
	-
	-
	+
	Un
	-
	-
	+
	Un

	22
	Ranunculus flammula
	-
	-
	+
	Un
	+
	Un
	+
	Un
	+
	Un

	23
	Lycopus europaeus
	-
	-
	-
	-
	+
	Un
	-
	-
	-
	-

	24
	Urticularia minor
	5
	Sp
	10
	Sp
	2
	Sol
	+
	Un
	-
	-

	Grass-stand production, centners per ha
	38,8
	30,7
	42,0
	47,3
	62,0

	Mosses

	1
	Calliergon giganteum
	10
	Sp
	10
	Sp
	1
	Rr
	5
	Sol
	10
	Sp

	2
	Campylium stellatum
	+
	Un
	1
	Rr
	15
	Cop1
	5
	Sol
	5
	Sol

	3
	Drepanocladus sendtneri
	-
	-
	4
	Sol
	1
	Rr
	3
	Sol
	5
	Sol

	4
	Bryum pseudotriquetrum
	-
	-
	-
	-
	2
	Sol
	+
	Un
	3
	Sol

	5
	Calliergonella cuspidata
	+
	Un
	-
	-
	1
	Rr
	2
	Sol
	2
	Sol

	Cumulative projective coverage, %
	95
	96
	92
	95
	98

	Exfoliation (coverage, %)
	92
	95
	90
	85
	90

	Water level over soil, cm 
	8
	25
	10
	20
	22


Table 8 indicates of stability of the Caricetum elatae community. Certain changes in the floristic composition, abundance (coverage) of species, and their viability are attributed to water level fluctuations. Thus, a prolonged and high flood in the most active time of the 1999 vegetation season contributed to a substantial decline in the number and quality of species. Mesophytes, such as Lysimachia vulgaris L., Stellaria palustris Retz., Epilobium palustre L. were recorded to be absent from the grass-stand that year. Grass stand production capacity decreased from 38.8 to 30.7 centners per ha. 

Next year the water level fell back to the 1998 level (8-10 cm), which brought about reverse changes. Over-ground phytomass production rose dramatically. The grass stand was enriched by a number of species, with some previously absent species restoring their populations (see Table 8). The reed-bed domination trend remained the same. 

Repetitive increase in the water level and favorable temperature conditions during the vegetation season in the last several years contributed to development of Caricetum elatae and reeds – the two constitutional elements of the phytocenosis. The production of the over-ground phytomass in 2002 reached the highest value over the monitoring period: 62 centners per ha. 

Thus, analysis of numerous data collected during monitoring of open fen mires has indicated of a dependence of the floristic structure, composition, production, as well as of community biodiversity primarily from the hydrological regime of the area as well as site use (hay-cutting, burning) and no-use patterns. 

6. Analysis of recommendations of Sites Management Plans and National Species Action Plan in accordance to data received.

	Indicator of completion
	Result

	All data received will be analyzed and based on this analysis recommendations of Management Plans for key fen mires and National Species Action Plan will be reviewed and if necessary corrected.
	Data received in 2002 confirm first of all the necessity of implementation of actions oriented on stabilization and maintenance of water regime at Aquatic Warbler habitats.


Thus, studies carried out in 2002 confirm the already established conclusion that the main part of the Belarusian population of Aquatic Warbler is concentrated only at a limited number of mires and the population numbers fluctuate significantly between years, this being the outcome of various factors. Unstable condition of breeding places at key mires puts the species at risk. In the past suitable habitat area for the species was very large and when unfavorable conditions occurred at one of the mire the overall population was supported by other mires. Today, loss or prolonged unfavorable conditions retained over several subsequent years even at one of the key habitats of the species may result in dramatic consequences. In view of the above, the present-day strategy for species conservation should be based on active management of those fen mires that managed to remain natural. 

III. Conclusions and recommendations for further work and / or dissemination of the Project’s results

1. A scientific paper was developed building on the findings of the 1996-2002 studies. The paper needs to be published in a national, as well as international review journals. 

2. Monitoring of the density and numbers of the Aquatic Warbler should continue on the established monitoring plots. 

3. Monitoring of vegetation on Zvanets, Dikoie and Sporovo mires should continue. The same monitoring should be launched at Servech mire.

Project manager 
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