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WETLAND PATCHES (POTHOLES) IN A MOSAIC 
LANDSCAPE (MASURIAN LAKELAND, POLAND): 

FLORISTIC DIVERSITY AND DISTURBANCE 

ABSTRACT: In 1999 the vegetation of 145 
small (I ha) wetlands was analysed in the lnulec 
Lake catchment, which makes up a part of the Jorka 
River-Lake system (the Masurian Lakeland, north
-eastern Poland). In total, 22 plant communities 
were identified and their distribution was described. 
Willow communities were the most frequent in the 
examined area. Changes occurring in phytocoeno
ses over the period of 20 years were assessed. Most 
of the plant communities have retained their natural 
character. 
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1. INTRODUCTION 

The Masurian Lakeland was formed by 
the Baltic glaciation. This region largely dif
fers from the rest ofPoland with respect to its 
geomorphology, climate, hydrology, and hy
drogeology. Its soils are extremely diverse 
and they support numerous and rich plant 
communities (Gotkiewicz et al. 1990). 
Specific local habitat conditions and relief 
shaped factors determining water balance in 
young-glacial areas differently than in other 

regions of Poland. According to the authors 
cited above, steep slopes and high soil cohe
sion cause that the surface runoff overbal
ances water infiltration, especially in arable 
land. 

In agricultural catchments with a large 
proportion of wetlands characterized by high 
retention values, the total nutrient outflow is 
reduced. For this reason, for example, the an
nual nutrient outflow loads from the entire 
Krutynia catchment also in the Masurian 
Lakeland were 0.14-0.25 kg ha· 1 for phos
phorus and 2.14-2.30 kg ha· 1 for nitrogen, 
whereas annual runoff from agricultural land 
alone was 1.30 kg P ha·1 and 20.54 kg N ha· 1. 

This comparison clearly shows that the struc
ture of the catchment and the way of its use 
have an important effect on nutrient flux 
( K u f e 1 1999). Similar patterns in a lake land 
landscape were found by other authors 
(Hillbricht-Ilkowska 1993, 1999, 
Kruk and Podbielska 1999). 

The role of surface runoff as an impor
tant factor responsible for geomorphological 
changes on lakeland slopes in young glacial 
landscapes has been reported by other 
authors(Smolska eta/. 1995). The process 
shows a clear time-related dynamics. It is 
slow in winter and early spring, moderate in 
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summer, whereas reaches highest rates in late 
spring (May, June). It is also high during the 
periods of autumn rainfall. The mean rate of 
slope erosion in the Masurian Lakeland was 
estimated at 30-150 kg of soil/ha/year during 
1955-1963 (Niewiadomski and Skrodzki 
1964 cited in Smolska et al. 1995). 

Surface runoff in young glacial areas 
was described also by Bajkiewicz
G r ab o w s k a (1985) as the dominating fac
tor. She noticed that in the Jorka basin its rate 
was limited by intermittent streams, absence 
of a direct contact between lakes and arable 
land, and fairly large number ofareas without 
surface runoff. The basic components of the 
latter are hollows without surface runoff (so 
called potholes), typical of the young glacial 
landscape. The bottoms of most hollows are 
occupied by wetlands that are analysed in the 
present paper. 

Potholes and their wetlands were the ob
ject of diverse studies concerning: 

• their typology and factors determining 
water flow and nutrient cycling (Kruk 
1987a, b), 

• origin, natural conditions, and anthro
pogenic transformations (K 1 os s et al. 1987), 

• flora and phytosociology (K 1 os s and 
Wilpiszewska 1983, 1985; Kucharski 
and Samosiej 1990; Koc 1994a, b, c, d, e; 
Kloss 1995a; Palczynski 1996a; 
Kazmierczak 1997), 

• peat characteristics (K 1 os s 1993, 
1995 b, Palczynski 1996 b), 

• various components of water balance 
and biogeochemical processes (Kruk 1990; 
1996a, b, c; 1997), 

• ecological determinants of their fi.mc
tion in a young glacial agricultural landscape 
(Koc and Polakowski 1990; Wil
piszewska 1990; Koc 1991; Kruk 1991; 
Wilpiszewska and Kloss 1993; Kloss 
and Wilpiszewska 1994; Wil
piszewska 1999). 

Up to recent times, the wetlands in pot
holes were considered as agricultural waste
land. With increasing knowledge of their 
function, their positive effects on environ
ment as well as on surrounding biocoenoses 
were recognized, and in the system of land 
classification they were categorized as ecol
ogically useful land (Olaczek 1990). At 
present, our knowledge on them is more sat
isfying but still not complete. Among diverse 
positive functions of these wetlands, one of 

the most important is their beneficial effect 
on the quantity and quality of the ground out
flow. Most often, water circulating in a 
young glacial landscape ends up in a lake. 

The objectives of this paper are: 
• analysis of spatial diversity of plant 

communities in wetlands of selected lake 
catchment, 

• assessment of their closeness to the 
natural state. 

2. STUDY AREA AND METHODS 

The study was conducted in Masurian 
Lakeland, namely in the Inulec Lake catch
ment, which represents a middle part of the 
Jorka River-Lake system (Fig. 1). This is an 
area of 8.69 km2 with diverse, young glacial 
relief. The landforms are dominated by mo
rain hills and meltwater hollows. The eleva
tions range from 122 to 161 m above sea 
level. Hydrographic components include 
Inulec Lake (161 ha), two permanent streams 
and four intermittent streams (B a j k i e
wicz-Grabowska 1985). The dominant 
type of surface deposits is boulder clay, 
whereas soils are mainly brown. Depressions 
are filled with organic deposits, mainly peats 
and gyttjas. 

In 1999, all plant communities over
growing wetlands of the Inulec Lake catch
ment were identified, based on the 
phytosociological classification according to 
Braun-Blanquet (1964) and Matusz
kiewicz (1981). A part of the characteris
tics of these plant communities was taken 
from earlier papers of the authors (K1os s 
and Wilpiszewska 1983, 1985). Phyto
coenoses were mapped using 1 : 1 0 000 hyp
sometric maps. Vegetation syntaxa were 
named after Matuszkiewicz (1981). 

3. RESULTS 

3.1. DIVERSITY OF WETLAND 
VEGETATION 

An inventory of 145 wetlands occurring 
in potholes of various kinds was made. The 
majority of them, that is, 123 or 85% of the 
total number of wetlands under study were 
situated at the bottoms ofdepressions without 
surface outflow. Hardly 22 wetlands, that is 
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Fig. I. The Jorka Ri ver-Lake system 
1- the borders of catchment area, 2- the lnulec Lake catchment. 

15% of the total number of wetlands under 
study, were situated at the bottoms of de
pressions with runoff. In general, the investi
gated objects were small, covering 0.8 ha on 
the average and rarely exceeding 1 ha. 

The density of wetland patches in the 
lnulec Lake catchment was high, 21 per one 
square kilometre of the land surface ( exclud
ing the lake) . The density ofwetlands without 
surface outflow was 18 per km2. 

The total area of the 145 wetlands stud
ied was 114, 1 ha, accounting for 16% of the 
land area and for 13% of the total area of the 
Inulec Lake catchment (Table 1). Wetlands 
were evenly distributed over the catchment 
area (Fig. 2). In the landscape they formed 
patches of different shapes and sizes, enrich
ing its biological diversity. 

On the basis ofphytosociological exami
nations, 22 plant communities were identi
fied : 

Class: Lemnetea R. Tx. 1955 
Lemno-Spirodeletum polyrrhizae W . 

Koch 1954 em. Mull. et. Gors 1960 
Class: Potamogetonetea R. Tx. et Prsg. 1942 

Nupharo-Nymphaeetum albae Tomasz. 
1977 

Class: Phragmitetea R. Tx. et Prsg. 1942 
Alliance: Phragmition W. Koch 1926 

Phragmitetum (Gams 1927) Schmale 
1939 

Equisetetum limosi Steffen 1939 
Typhetum latifoliae Soo' 1927 
Typhetum angustifoliae (Allorge 1922) 

Soo' 1927 
Acoretum calami Kobendza 1948 

Alliance: Magnocaricion W. Koch 1926 
Phalaridetum arundinaceae Libb. 1931 
Caricetum acutiformis Sauer 1937 
lridetum pseudoacori Eggler 1933 
Caricetum elatae W. Koch 1926 
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Fig. 2. Phytocoenoses of wetlands in the lnulec Lake catchment: a- forest phytocoenoses of the class Alnetea 
glutinosae; b - shrub phytocoenoses of the class Alnetea glutinosae; c - reedbed phytocoenoses of the class 
Phragmitetea; d - meadow phytocoenoses of the class Molinio-Arrhenatheretea. 

Caricetum vesicariae Br.-Bl. et Denis 
1926 

Caricetum gracilis R. Tx. 1937 
Class: Molinio-Arrhenatheretea R. Tx. 1937 

Scirpetum sylvatici Knapp 1946 
Cirsio-Polygonetum bistortae R. Tx. 

1951 
Epilobio-Juncetum effusi Oberd. 1957 
community with Deschampsia caespi

tosa 
community with Urtica dioica 
community with Cirsium arvense 

Class: Alnetea g/utinosae Br.-Bl. et R.Tx. 1943 
Carici elongatae-Alnetum W. Koch 1936 
Carici acutiformis-Alnetum Scamoni 1953 
Salicetum pentandro-cinereae Pass. 1961 
Depending on water regime, habitat fer

tility, extent of human interference, diverse 
plant communities have been developed in 
wetlands. For the purpose ofthis work, a sim
plified classification into four basic types of 
plant communities is used: 

• forest phytocoenoses ofthe class A/ne
tea glutinosae, represented here mainly by 
the association Carici elongatae-Alnetum, 

• shrub phytocoenoses of the class A/ne
tea glutinosae, represented here mainly by 
the association Salicetum pentandro
cinereae, 

• reedbed phytocoenoses of the class 
Phragmitetea and aquatic phytocoenoses of 
the class Lemnetea or Potamogetonetea, 

• meadow phytocoenoses of the class 
Molinio-Arrhenatheretea. 

Wetlands with several intertwined plant 
communities were classified to one of the 
groups mentioned above based on the vegeta
tion type occupying the largest area. Figure 2 
shows the distribution of the identified four 
types of plant communities overgrowing the 
depressions in the Inulec Lake catchment. 
Table 1 characterizes the abundance-surface 
proportion of these basic types of wetland 
phytocoenoses. The most frequent type was 
willow shrubberies Salicetum pentandro
cinereae. These phytocoenoses dominated in 
78 potholes, what makes up for 54% of their 
total number (n=l45). Their mean size was 
0.6 ha. It should be noted that the size ofwil-
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Table I . The abundance-surface characteristics of different types of wetland plant communities 

Vegetation type 
Number of 
wetlands 

% of total 
wetland 
number 

Forest phytocoenoses of the 
class Alnetea glutinosae 
(mainly Carici elongatae-
Alnetum) 13 9 

Shrub phytocoenoses of the 
class Alnetea glutinosae 
(mainly Salicetum 
pentandro-cinereae) 78 54 

Reedbed phytocoenoses of 
the class Phragmitetea 28 19 

Meadow phytocoenoses of 
the class Molinio-
Arrhenatheretea 26 18 

Total 145 100 

low shrubberies bordering on the lake varied 
from 0.25 to 10.32 ha, 2.6 ha on the average, 
whereas the mean size of mid-field willow 
shrubberies was only 0.4 ha. 

Genetically associated with phytocoe
noses of willow shrubberies are alderwoods 
of the class Alnetea glutinosae. They were 
found in 13 potholes (9% of their total 
number) and occupied 1.2 ha on the average. 
They were disturbed in places by uncon
trolled felling of single trees. Most often they 
did not form hummock structure typical ofal
derwoods. 

In the catchment under study, reedbed 
phytocoenoses (including aquatic communi
ties) were equally frequent as patches of 
meadow vegetation. They differed in the 
mean size, which was 0.5 ha for reedbeds and 
1.4 ha for meadows. 

3.2. EVALUATION OF WETLAND 
VEGETATION 

The evaluation of plant communities in 
wetlands of the Inulec Lake catchment was 
performed with reference to earlier studies of 
the plant cover conducted in 1979-1981 
(Kloss and Wilpiszewska 1983, 1985). 
Three categories ofwetlands and their phyto
coenoses were distinguished: 

• wetlands with natural and substitute 
vegetation showing however some character
istics of natural communities, 

• wetlands with managed meadows, 
• wetlands with degraded vegetation. 

% of total
Area of % of total Mean 

catchment
wetlands wetland wetland size 

area (without
(ha) area (ha) 

lake) 

16.2 14 1.2 2.3 

46.6 41 0.6 6.6 

14.3 13 0.5 2.0 

37.0 32 1.4 5.2 

114.1 lOO 0.8 16.1 

The first group consisted of wetlands 
dominated by permanent forest and shrub 
communities of the class Alnetea glutinosae. 
In single cases depressions with reedbed 
vegetation were also included. A distinctive 
feature of plant communities of the first 
group is that they have remained unchanged 
since the early 1980s. They proved to be most 
resistant to the impact of environmental 
changes over a period of the last 20 years. 

The second group comprised wetlands 
with managed meadows. These were phyto
coenoses of mown meadows and, less often, 
pastures. The species composition of 
meadow patches was largely dependent on 
the application of fertilizers and the fre
quency of mowing. 

The third category grouped depressions 
with vegetation of degraded habitats, mainly 
of meadows. As a result of drainage of or
ganic soils and peat mineralization when 
large amounts ofnitrogen and phosphorus are 
released, meadow communities were colo
nized by nitrophilous plants. The number of 
species characteristic of the class Molinio
Arrhenatheretea decreased in favour of taxa 
of the class Artemisietea. Lack of care for 
maintaining the network of draining ditches 
caused secondary paludification of these 
habitats. The waterlogged meadows were in
vaded by phytocoenoses of Phalaridetum 
arundinaceae and sedge communities of the 
alliance Magnocaricion. In places there oc
curred reedbeds made up ofPhragmites aus
tra/is and Typha latifolia. Changes in the 
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Fig. 3. Evaluation of the wetland vegetation in the Inulec Lake catchment: a - wetlands with some 
characteristics of natural vegetation, b - wetlands with vegetation of managed meadows, c - wetlands with 
vegetation of degraded habitats. 

Table 2. Characteristics of the contribution of the evaluated wetland groups 

% of total Area of Mean
Number of % of totalEvaluated wetland groups wetland wetlands wetland size
wetlands wetland area

number (ha) (ha) 

Wetlands with natural and substitute 
vegetation showing some character-
istics of natural communities 85 

Wetlands with meadow vegetation 
(managed) 12 

Wetlands with degraded vegetation 48 

Total 145 

species composition and degradation of 
meadows were also due to abandonment of 
their management. Factors influencing long
term devastation of the plant cover of wet
lands included also contamination by liquid 
manure and filling in the depressions with 
communal waste, as it was the case of a few 
wetlands east of Inulec Lake. 

Fig. 3 shows the distribution of the three 
categories of wetlands and their plant corn-

59 60.3 53 0.7 

8 30.5 27 2.5 

33 23 .3 20 0.5 

100 114. 1 100 0.8 

munities in the Inulec Lake catchment. Table 
2 characterizes the abundance and cover of 
the evaluated groups of phytocoenoses. Of 
145 analysed wetlands, as many as 85 re
tained the vegetation typical of natural com
munities. It is represented mainly by willow 
thickets Salicetum pentandro-cinereae. 
However, the vegetation of 48 wetlands was 
indicative of habitat degradation. They were 
mostly meadows of very small area, their av-
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erage size being 0.5 ha. Due to their small 
surfaces, they were under heavy impact of the 
catchment. In comparison, the mean size of 
the depressions occupied by managed mead
ows was 5 times higher and attained 2.5 ha. 
Some other equally small wetlands over
grown with reedbed vegetation were also 
transformed by man impact. In general, it can 
be stated that degraded wetlands were evenly 
distributed throughout the Inulec Lake catch
ment, that is, no long-term trend was found in 
their distribution. 

3. DISCUSSION 

Wetlands are a specific component ofthe 
young glacial landscape. Using the concept 
offorman and Godron (1981, 1986), who 
distinguished three basic components of the 
landscape structure: corridors, patches, and 
matrix, the wetlands developed in potholes 
should be allocated to patches. According to 
this concept, patches are components that 
can readily be distinguished in the matrix, 
and that can be differentiated with respect to 
their origin and size. 

Functionally they can be considered as 
batTier or buffer systems in the landscape, 
counteracting the export of nutrients (Shar
p I ey et al. 1995). 

The importance ofpotholes in the young 
glacial landscape as factors modifying bio
geochemical processes occurring in this re
gion is indicated by their large numbers. In 
the Masurian Lake land there are about 84 000 
hollows without surface outflow. Their mean 
density varies between 3 and 15 per km2

, 

maximally reaching 30 (N owicki 1987, 
cited after Koc and Polakowski 1990). In 
the examined Inulec Lake catchment there 
are 14 potholes per km2. 

Kucharski and Samosiej (1993) 
proposed to establish a network of mid-field 
depressions protected by law. This would en
able the preservation of 90% of the vascular 
plants growing in hydrogenic habitats. The 
above authors studied a fragment of the lake
land in northern Poland. In this region, inten
sive agriculture has been developed for 
centuries, and the vegetation has been sub
jected to dynamic, anthropogenic transfor
mations. They conclude that in order to 
preserve the local flora the number of wet
land patches in crop fields should be not less 
than 20 per 10 km2, and the joint area of these 

marginal habitats should be not less than 14.5 
ha 10 km-2. 

Comparison of the data for the two 
young glacial areas seems to be interesting. 
When calculated per 10 km2, 210 wetlands 
were found in the land part ofthe Inulec Lake 
catchment, and they covered a joint area of 
161.2 ha. The results compared in such a way 
seem to speak in favour of the investigated 
fragment of the Masurian Lakeland. But al
though the number of mid-field hollows is 
large, there is a real threat of their degrada
tion because of lack of a rational concept for 
their protection. 

The analysis presented in this paper 
shows that signs of degradation occurred in 
48 wetlands (33% of the total number of the 
study objects). In the past they were subjected 
to various forms of man impact such as de
forestation, peat exploitation, drainage, and 
eutrophication (K1os s et al. 1987). At pres
ent, degradation of wetlands is primarily 
caused by the mineralization of organic mat
ter due to excessive drainage, neglecting the 
maintenance of drainage ditches and secon
dary paludification, cessation of meadow 
management, and eutrophication caused by 
nutrient runoff from crop fields. Small catch
ments are most vulnerable to these impacts 
(Table 2). Also the size of their micro
catchments is important - the greater their 
sizes, the heavier its impact on the wetland 
patch (K1os s et al. 1987). 

Wetlands of mid-field depressions per
form many important functions in the land
scape. Among others, they may function as 
biogeochemical barriers. This rises a ques
tion about the scale of the effects of the total 
system ofpotholes on the quality ofwater in
flowing to Inulec Lake. As empirical studies 
are lacking, we can only consider various as
pects of this problem. It is known from the lit
erature that potholes significantly influence 
not only the amount but also the quality of 
ground waters . They reduce the surface out
flow of some nutrients to lakes, thus counter
acting eutrophication, limiting non-point 
contamination in the agricultural landscape. 
Vegetation, especially mid-field tree stands 
and meadows have a pronounced effect on 
the chemical composition of water. It has 
been found that the concentration of nitrates 
in ground waters percolating under such sys
tems was markedly reduced. To give an ex
ample, at a distance of 50 m from the edge of 
a woodlot, N-N03 concentration was reduced 
to one-22nd of that in the crop field, whereas 
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the concentrations of P-P04, K, Ca, and Mg 
were reduced by half. These effects were not 
restricted to inorganic compounds. A similar 
decrease was observed in the content of hu
mus in the ground water under a meadow 
(Ryszkowski eta!. 1990). Thebarriereffi
ciency with respect to humus substances can 
be important, for example, to water transport 
ofheavy metals bound in complexes with dis
solved organic matter. It should be added 
that water flow is dependent on a large array 
of factors such as weather, especially on the 
amount of precipitation, wind velocity, 
physico-chemical soil properties, and the 
like. It is known that water flow can be 
largely modified by small bodies of water 
dispersed in farmland, what has special sig
nificance in the case of nitrogen and phos
phorus compounds. The effectiveness of this 
process is much more pronounced during the 
growing season than in winter. Large 
amounts of nitrogen are deposited in bottom 
sediments, and even larger amounts are re
leased to the atmosphere as an effect ofdeni
trification, in the form ofmolecular nitrogen, 
nitric oxides or ammonia (Ryszkowski 
and Zyczynska-Baloniak 1998). 

Water circulation is largely dependent 
on the properties of a catchment such as the 
surface structure determining the intensity of 
runoff, as well as the in-depth structure de
termining pathways ofground water flow and 
flow velocity, and also the rate of ground wa
ter outflow (Gotkiewicz et al. 1990). 

Plant cover of the catchment, and espe
cially the type and density ofbiogeochemical 
barriers, are extremely important for limit
ing the dispersal of various chemical com
pounds with water. In five catchments a 
significant correlation was obtained between 
the proportion of the area covered with forest 
and meadows and the concentration of 
N-N03 in the outflow. It has been estimated 
that when biogeochernical barriers took 5% 
of the catchment surface, N-N03 concentra
tion at an average precipitation level did not 
exceed 8 mg 1-1, and when the contribution of 
barriers was 17%, nitrate concentration did 
not exceed 5 mg 1- 1

• These results were ob
tained for the infiltration typical of grey 
brown podzolic and brown podzolic soils on 
loam (Ryszkowski and Zyczynska
B alon i ak 1998) in central part ofthe Polish 
lowlands near Poznan. Thus it is difficult to 
compare the latter with the results obtained 
for the Masurian Lakeland. However, if we 
would like to reflect how big is the percent-

age contribution of all biogeochemical barri
ers in the Inulec Lake catchment, it would 
turn out that they occupy 13.1% of the above 
surface. This implies that the concentrations 
of nitrates reaching Inulec Lake should be 
largely reduced. In a nearby area, Kruk 
(1996 a) estimated that the reduction of min
eral elements in the outflow from mires with
out surface runoff, also in the central part of 
the Jorka River catchment, was over 60% for 
total nitrogen and to 30% for sodium, cal
cium, magnesium, and sulphate ions. He con
cluded that the preservation of small 
wetlands in farmland, accounting for 4% of 
the basin area, would enable a low cost re
moval of as much as about 70% of nitrogen 
from subsurface waters flowing to streams 
and lakes. 

In the examined Inulec Lake catchment, 
small wetlands cover as much as 13.1 % of its 
area. Do these wetlands retain 70% of total 
nitrogen, or perhaps more than that? In our 
opinion it would be important to evaluate em
pirically the scale ofthe effect ofwetlands on 
the quality ofwater inflowing to Inulec Lake, 
and also to estimate the impact of wetland 
degradation on this process. At present it can 
certainly be stated that potholes perform a 
positive function in the agricultural land
scape(Wilpiszewska 1990,Koc andPo
lakowski 1990, Koc 1991 , Kruk 1991 , 
Wilpiszewska and Kloss 1993, Kloss 
and Wilpiszewska 1994, Wil
piszewska 1999). That is why the ever in
creasing degradation of these habitats is so 
alarming. 
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4. SUMMARY 

In 1999, a study was made on the vegetation of 
the Inulec Lake catchment, which constitutes a part of 
the Jorka River-Lake system in the Masurian Lake
land, N-E Poland (Fig. 1). This is a diverse, young 
glacial landscape with numerous morain hills and de
pressions. Among depressions there are potholes filled 
in with wetlands of various types, in particular with 
peatlands. They perform many important functions in 
the landscape, including the role of biogeochemical 
barriers. The paper focuses on (I) the analysis of spa
tial diversity of wetland vegetation in the Inulec Lake 
catchment, and (2) the assessment of degree of their 
disturbance. An inventory of 145 wetlands was made, 
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covering a joint area of 114.1 ha, or 16% of the land 
part of the Inulec Lake catchment. They were classi
fied to 22 plant communities and allocated to four ba
sic types of plant communities: 

• forest phytocoenoses of the class AI ne tea glu
tinosae, represented mainly by the association Carici 
elongatae-Alnetum, 

• shrub phytocoenoses of the class Alnetea glu
tinosae, represented mainly by the association Sa/ice
turn pentandro-cinereae, 

• reedbed phytocoenoses of the class Phragmi
tetea and aquatic phytocoenoses of the class Lemnetea 
or Potamogetonetea, 

• meadow phytocoenoses of the class Molinio
·Arrrhenatheretea. 

Figure 2 shows the distribution of these basic ve
getation types in potholes. Table l characterizes the 
abundance and cover of the main types of wetland ve
getation. Plant communities were evaluated by com
paring the present results with the results of the study 
on plant cover conducted in this area during 
1979-1981. Three categories of wetlands and their 
phytocoenoses were distinguished: 

• wetlands with natural vegetation and substitu
te vegetation showing some characteristics of natural 
communities, 

• wet1ands with managed meadows, 
• wetlands with degraded vegetation. 
Figure 3 shows the distribution of the distinguis

hed categories of wetlands and their plant communi
ties. Table 2 characterizes the abundance and cover of 
the evaluated groups of phytocoenoses. Of 145 analy
sed wet1ands, as many as 85 retained their natural cha
racter. The distribution of degraded wetlands is 
uniform over the lnulec Lake catchment and does not 
show long-term trends. 
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