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Ecological and Fishery Characteristics of Lakes Situated in the Future
Western Polesie National Park

Ekologiczna i rybacka waloryzacja- jezior .znajdujgcych sie na terenie projektowanego
Zachodniopoleskiego Parku Narodowego

3Konoruueckas M pbibalkan OlEHKa 03ep, PacnoNOKEeHHbIX Ha TePPUTODMM
naaHupyeMoro 3anaxionoeccKoro HalfMoHaJ LHOro MapKa

INTRODUCTION

The Leczna-Wlodawa, lake district is a unique. region with regard to nature
with the physiographical elements mingling with those of Poland’'s Uplands. The
lake district possesses the greatest complex of lakes beyond regions of the last
glaciation (25).rIt extends between the rivers Tysmienica, the right bank tributary
of the river Wieprz and the river Bug and covers a vast lowland area of barely
155165 m above sea level (1). At present, there are 66 lakes within the area of
these two waterskeds which exceed 1 ha. In the Wieprz river basin there are
43 lakes and 23 lakes in that of the river Bug (2). Most of the lakes have no natural
tributaries and outlets. Some of them, however, are connected with the irrigation
system of the Wieprz-Krzna Canal and serve temporarily as storage reservoirs (22).

The specific character of the Leczna-Wlodawa lake district is emphasized by
considerable limnological differentiation of its lakes, and in some of them separated
only by a short distance, one finds quite different trophy. Moreover, it is character-
istic that they are not very deep and large, since only 7 lakes reach the maximum
depth of barely 15 m and the area of only 5 lakes exceeds 100 ha (9, 18). 20 lakes
out of all situated in the Wieprz drainage area are known for their natural beauty,
and will soon become part of the Western Polesie National Park. There are only
3 lakes with the maximum depth more than 20 m (Piaseczno, Zaglebocze and Ro-
80zno) and 2 lakes (Usciwierz and Wytyckie), the area of which exceeds 100 ha.

Complex hydrobiological examinations were carried out in the spring of 1985
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to analyse the lakes of the future National Park from the ecological and fishing
point of view. The results were compared with those obtained in the years 1966—1969
and 1971—1975 in the spring season. Fishing usefulness and ecological value of
these lakes with the direction of changes occurring in their biocenosis were analysed
on the basis of studies conducted for many years.

Methods commonly used in limnology were used in collecting and analysing
both chemical and biological materials.

The results were presented in the units accepted by the SI system.

GENERAL HYDROCHEMICAL CHARACTERISTICS

Physical and chemical properties of the lakes were changing in time and
depended on the genesis and extent of the ecological degradation of the reservoir.
Two important physical properties of water that is electrolytic conductivity and
visibility underwent the greatest changes; this also referred to the chemical com-
ponents: general oxygenation and calcium. Their values were clearly correlated
with the trophic character of the lake.

Electrolytic conductivity ranged from 48.0—96.0 pS—cm~! in lakes Brzeziczno
and Piaseczno to 820.0—909.0 uS—cm-! in lakes Sumin and Zienkowskie. Visibdlity
ranged from 0.60 m in lake Lukie to 6.40 m in lake Zagltebocze reaching its highest
values in deep lakes and its lowest values in shallow and very trophic lakes (Table D
Total oxydability was differentiated and its values were clearly dependant on how
clean the lake was. In the polluted lakes (Cycowe, Zienkowskie) it reached the
values up to 56.0 mg Og/dm3, but in slightly polluted lakes (Usciwierz, Rotcze, Ro-
gozno, Piaseczno and others) its factor ranged from 4.9 to 18.4 mg Og/dm?3 (Table 1).

Table 1. Groups of lakes in the future Western Polesie National Park
\. Feature

Depth o Con- : Oxy-
Surhface Tt Visibility ductivity Ca(l::/lém: dability
i m m uS-cm—1 mg M mg0y/dm?
Lake \

Piaseczno 84.7 38.80 4.70—5.60 72.0—80.0 1.1—-17.0 4.9—17.2
Rogozno 57.1 25.40 3.00—5.00 568.0—575.0 29.8—429 12.7—16.8
Zaglebocze 59.0 23.30 4.00—6.40 454.0—476.0 24.0—325 12.1—16.0
Bikcze 85.0 3.30 1.00—2.30 158.0—159.0 10.8—12.7 11.6—14.2
Brzeziczno 7.5 2.54 1.60—2.50 48.0—96.0 2.9—3.6 28.5—30.4
Ciesacin 8.0 2.40 1.70—2.00 413.0 24.4-27.2 13.0—30.4
Dtugie 31.5 — 1.40 _ 21.8—23.4 13.7—14.1
Moszne 17.5 1.0 1.00 - 25.6—32.2 19.4—19.6
Nadrybie 46.8 1.95 1.95 — 16.0—20.4 122—12.3
Ptotycze 14.0 3.40 1.28—2.00 — 29.2—31.0 13.4—13.9
Rotcze 42.7 4.30 1.00—1.80 518.0—575.0 32.6—40.5 11.9—31.2
Usciwierz 284.1 6.60 1.10—1.70 685.0 22.4—50.1 9.7—18.4
Usciwierzek 8.0 1.80 1.80 = = ==
Cycowe 113 4.10 0.90—1.07 - 46.0 55.9
Gumienko 6.5 4.40 0.70—0.98 == 21.4—412 298318
Bukie 150.1 6.50 0.60—2.25 529.0 41.4—173.7 15.8—24.0
Sumin 91.5 6.5 0.30—1.47 909.0 23.0—37.7 16.0—44.0
Wytyckie 550.0 3.40 0.70—1.10 769.0 45.4—69.3 22.1—37.6
Zien-

kowskie 7.6 4.90 0.80—1.25 1758.0—820.0 50.4—65.3 33.6—56.0
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Calcium was the only mineral element which showed the greatest differentia-
tion. Its extreme values ranged from 1.1 mg Ca/dm? in lake Piaseczno to 69.3 mg
Ca/dm3? in lake Wytyckie (Table 1). This high differentiation in calcium content
in the examined lakes is probably connected with the topographic situation of the
lakes and intensity of biological changes occurring in them (21).

Thermal-oxygen conditions playing an important role in the hLydrochemical
characteristics of waters varied and depended on the maximum depth of lakes.
In shallow lakes with the maximum depth not exceeding 10 m the differences in
the absolute values of temperature and oxygen were slight between the surface
and bottom layers of water. However, in deep lakes (more than 20 m) in the period
of summer stagnation a clear thermal and oxygen stratification took place. At that
time, temperature differences between the surface and tke bottom were from 6 to
19°C and oxygen content ranged from 1.7 to 9.8 mg Og/dm3. Taking into consideration
the criteria of stability, most of the lakes examined may be regarded as polymictic
and only 3 deep lakes as holomictic.

The remaining chemical compounds reached relatively low values and, occasional-
ly, showed slight differentiation and were not much different from the values in
lakes of other regions (20, 21).

On the basis of the statistical analysis of the physico-chemical factors ex-
hibiting the greatest changes, the lakes situated within the future Western Polesie
National Park can be divided into three distinct groups of lakes (Table 1).

1. Lakes of high visibility (3.0—6.4 m), low or average electrolytic conductivity
(72.0—575.0 uS—cm~!), low or average calcium level (4.9—16.0 mg/dm?), and well
developed thermal and oxygen summer stratification. Lakes: Piaseczno, Rogb6zno
and Zaglebocze belong to this group.

2. Lakes of average visibility (1.0—2.0 m), low or average conductivity (48.0—
685.0 pS—cm—1), low or aevrage calcium content (2.0—50.1 mg Ca/dm?), average or
fairly high oxydability (9.7—31.2 mg Og/dm3), barely visible thermal stratification
and rare oxygen stratification. They are the following lakes: Bikcze, Brzeziczno,
Ciesacin, Dlugie, Moszne, Nadrybie, Plotycze, Rotcze, Usciwierz, USciwierzek. The
last two lakes constitute a transition to the third group of lakes.

3. Lakes of changing visibility, often below 1 m, high electrolytic conductivity
(529—909 pS—cm—1), average or fairly high calcium content (21.4—75.7 mg Ca/dm?),
and total summer thermal-oxygen balance. Lakes: Cycowe, Gumienko, Lukie, Su-
min, Wytyckie and Zienkowskie belong to this group.

Two lakes: Karasne and Waskie wkich were more and more grown over by
plants in the years 1966—1969 disappeared completely. Two other lakes Diugie and
Usciwierzek from the second group are going through a stage of overgrowing by
plants (there is no pelagic zone).

FAUNISTIC-ECOLOGICAL CHARACTERISTICS

475 taxons of water animals have been found to occur in the lakes
of the future Western-Polesie National Park. These hydrobionts belong
to three fundamental ecological formations: zooplankton — 265 species
(175 taxons of rotifers, 58 taxons of cladocerns and 28 taxoms of copepods),
zoobenthos — 189 species (69 taxons of Chironomidae, 89 taxons of Hydra-
carina, 1 Decapoda species and 8 species of Hirudinea) and necton (Pisces)
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— 20 species. Moreover, 161 taxons of microflora have been found in
lakes Brzeziczno and Piaseczno. They are the only lakes, within the Na-
tional Park where the species composition of algae has been thoroughly
examined (13).

Among the fairly rich fauna of water invertebrates inhabiting the
examined lakes there were 12 mew species, 39 rare in Poland (Table 2)
and 6 species peculiar from the ecological-zoogeographical point of view
and 43 species playing an important role in ecological monitoring as in-
dicators of water trophy (Table 3).

NEW SPECIES IN POLISH FAUNA; RARE AND PECULIAR
e

6 taxons of rotifers, 3 taxons of water mites and 3 taxons of chirano-
mids were recognized as new' species. For most of them the lakes situated
in the future National Park have been the only place of occurrence so far.

Rotifers

1. Cephalodella,reimanni Donner — occurs in southern Moravia,
in over-flown arms of rivers. It was found in the littoral of lake Zien-
kowskie (17).

2. Collotheca calva (Hudson) — a phytofilous species, occurs in
Europe. It was found in lake Gumienko (19).

3. Lepadella vitrea (Gephard) — this species in known to occur
in different waters of Australia and South America. Found in lake Usci-
wierzek (17).

4. Trichocerca gracilis (T e s s.) — a phytofilous species noted in USSR,
USA and Tibet. It was found in lake Usciwierzek (19).

5. Trichotria tetractis paupera (Ehrbg) — a periphytonous species
occurring in USSR. Found in lake Moszne.

6. Monostyla ivli Wiszn. — a periphytonous—benthic species
known to exist exclusively in lake Ohrid in the Balkans, It was found
in the littoral of lake Zienkowskie (17).

Water mites

1. Arrenurus stjoerdalensis Thor — a post-glacial relict, found in
the profundal and sublittoral waters of many European lakes. It occurs
in these two zones of lake Piaseczno (10).

2. Arrenurus subarcticus Ldbl. — an arctic-subarctic element,
known to exist only in different types of stagnant waters in Sweden.
Found in the sublittoral and profundal waters of lake Piaseczno (11).



Ecological and Fishery Characteristics of Lakes... 171

3. Forelia brevipes (N a u m.) — this species is known to exist in poorly
eutrophized waters of Euroasia. Found in lakes: Bikcze, Brzeziczno, Cyco-
we and Piaseczno (10).

Chironomids

1. Pagastiella orophila Ed w. — a benthic species noted only in Europe.
It occurs at the muddy bottom of lake Piaseczno (7).

2. Paratendipes transcaucasicus Tshern. — a bentic species so far
known to exist only in the pond near Thilisi in the Caucasus. Found at
the sandy littoral bottom of lake Piaseczno (7).

3. Stictochironomus connectens no. 2 Lip. — a benthic form found
in the USSR rivers. It occurs at the sandy littoral bottom of lakes Rotcze
and Sumin.

Two above-mentioned water mites, Arrenurus stjoerdalensis and A.
subarcticus (post-glacial relicts), two crustacean species Holopedium gib-
berum Zaddach and Astacus leptodactylus Eschsch. and one be-
longs to chironomids — Chironomus f.l. salinarius Kie ff. cocurring in
some of the lakes situated in the future National Park can be regarded
as particular species from the ecological-zoogeographical point of view.

Holopedium gibberum is noted in the whole area of Holoarctic (6).
In Poland a decrease in its area of occurrence is observed (16). After
World War II it was found only in lakes Brzeziczno and Piaseczno in
the Leczna-Wilodawa lake district (8) and in some Tatra lakes (5).

Astacus leptodactylus lives in the waters of Europe and Asia Minor (6).
In Poland, due to the increasing water pollution is rarely encountered. In
the Leczna-Wlodawa lake district it was found in lakes: ELukie, Rotcze
and Sumin.

Chironomus {.l. salinarius lives in the rivers of Eurasia and in the
Caspian and Black seas. This euryhaline form resists the salinity up
to 21%,. In Poland it was found only in the river Suprasl (15) and in two
lakes in the Itawa lakeland (5). In the feczna-Wilodawa lake district it
was found in lakes Diugie and Piaseczno.

SPECIES INDICATING TROPHY OF WATERS AND PLAYING THE KEY ROLE IN ECOLOGY
OF LAKES

43 species of invertebrates were found to exist in the lakes of future
National Park which can be used as indicators of water trophy (Table 3).
27 species living here may point to slightly eutrophic waters (mesotrophic)
especially: Chromogaster ovalis, Keratella hiemalis, Holopedium gibbe-
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Table 5. Species composition of fish and fishery type
Lake

2
° 8 =
5 5 £ i, L
9 & 0 S O
k] ¥ g 2 g B
Species Ay N B = N O
A B B G CC
Coregonus albula (L.) Ko XX
Cyprinus carpio L. : X
Carassius carassius (L.) X >3 X XXX "X X
Carassius auratus (L.) !
Tinca tinca (L.) XX X X p B Sl
Abramis brama«(L.) X XXX XXX X
Blicca bjoerkana (L.) X X
Alburnus alburnus (L.) X X X
Scardinius erythrophthalmus (L.) DG xX* X I I
Rutilus rutilus (L.) XXX XX XX X X
Stenopharyngodon idella (V. al.)
Aristichthys nobilis (Ric h.)
Silurus glanis L, X
Ictalurus nebulosus (Le Sueur) X X
Anquilla anquilla (L.) X XX X X X
Esox lucius L. XX X X X X X
Perca fluviatilis L. X X X
Acerina cernua (L.) X
Stizostedion lucioperca (L.)
Lota lota (L.) X X
Total species 13 9 8 1837 sl

Occurrence: X XX — very numerous, X X — numerous, X — not numerous or
Fishery type: A — bream — white-fish lake, B — bream — pike-perch lake,

rum, Rhynchotalona falcata, Arrenurus nobilis, A. stjoerdalensis, A. sub-
arcticus, Chironomus f.1. batophilus and Sergentia ex gr. coracina. 12 other
species indicate eutrophic waters, especially: Anuraeopsis fissa, Brachio-
nus angularis and Enfeldia ex gr. carbonaria. Then, 9 invertebrate species
occurring in the Leczna-Wlodawa lakes may be regarded as good indicators
of waters with low amount of calcium and irch in humus acids (dystro-
phic). Gastropus stylifer, Cryptochironomus ex gr. viridulus, Limnochares
aquatica, Arrenurus pustulator and A. neumani are of particular im-
portance.

Some of the communities of trophy indicating species are of regional
significance since they have been separated on the basis of environmental
conditions existing in the Leczna-Wiodawa lake district (9, 12, 18).
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of lakes in the future Western Polesie National Park
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C — tench-pike lake, D — crusian carp lake.

The key role in functioning of lake ecosystems is probably played
by species occurring in great quantities (predominating in a given eco-
logical formation) and by those reaching great quantities and high bio-
mass (Table 4). Generally, they are eurytopic species cccurring in lakes
of different trophy. In the kLeczna-Wlodawa lakes they are: Keratella
cochlearis, Polyarthra vulgaris, Bosmina coregoni, Chydorus sphaericus,
Eudiaptomus graciloides and Mesocyclops leuckarti from the plankton
and Chironomus f.l. plumosus, Procladius Skuze from the benthos.
Apart from them, species of narrow ecological requirements can be found
in these communities, reaching great numbers only in certain biotic zones
of some types of lakes. Among others, they are psammophilous larvae
Stictochironomus ex gr. psamophilus and pelophilous form Sergentia
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ex gr. coracina. Both taxons ocurred exclusively in lake Piaseczno but
the former was the predominating benther in the littoral and the latter
in the profound zone.

Mass occurrence of Chaoborus flavicans larvae in the profundal zones
of lakes Rogézno and Zaglebocze is worth noticing. They were frequently
the only benthers in this zone and pointed to evident oxygen deficiency
in the bottom layers of these lakes. On the other hand, however, these
larvae occurring in huge quantities could be an essential source of food
for fish of these species which tolerate unfavourable oxygen conditions.

In the necton of the examined lakes fish feeding on benthos were
most abundant (Table 5). They were: Abramis brama, Carassius sp., Ru-
tilus rutilus and Tinca tinca, which, having reached higher quantities may
directly affect the benthos fauna. The second group was formed by preda-
tors, among which the predominating species were: Anguilla anguilla and
Esox lucius. Rarely encountered, yet of economic significance, were Silurus
glanis and Lota lota. These species may limit the numberes of fish eating
plankton and benthos. It was only Coregonis albula which ate zooplank-
ton. Herbivorous fish can play an important role in lake biocenoses and
they were Ctenopharyngodon idella (lake Usciwierz) and Aristichthys
nobilis (lake Gumienko).

Only 7 fish species in the future ivational Park are of great economic
significance. They are: bream, predominant in lakes Bikcze, Sumin and
Zaglebocze, tench and pike occurring in great numbers in lakes Bikcze
and Piaseczno, white fish and eel in lake Zaglebocze, sheatfish in lake
Sumin and perch-pike in lake Usciwierz.

ECOLOGICAL EVALUATION OF LAKES

The ecological value of lakes was based on the complex analysis on
natural — countryside features. The lakes’ geomorphological character
was taken into consideration, as well as physico-chemical properties of
water, diversity of water fauna, number of new species, rare species and
those indicating water trophy and frequency of occurrence and abundance
of species of great ecological significance. On the basis of this analysis
2 groups of lakes were distinguished: lakes of key importance for the
ecological character of the lake district and lakes of minor importance.

The first group comprises 8 lakes, that is 2 mesotrophic lakes Pia-
seczno and Rogoézno, 3 eutrophic lakes Bikecze, Lukie and Sumin and
3 dystrephic lakes Brzeziczno, Diugie and Moszne.

Lakes Piaseczno and Rogézno are valuable water ecosystems from
the point of view of scenery. They are deep lakes with well formed biotic
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zones and belong to low trophy lakes encountered in European Mid-Low-
lands. Thanks to the fact that these lakes possess a well shaped profundal,
sublittoral and littoral zones with varying habitats, there is an abundance
of flora and fauna in them (3, 7, 9, 12, 13, 18, 25, 26). They are also
a shelter of numerous rare species, as well as of cold-sthenothermous
and relict species of fauna (Table 2).

Lakes Bikcze, Liukie and Sumin are worthy of particular attention
among the eutrophic lakes. Lakes Fukie and Sumin underwent some
further slight ecological changes (9, 18) which brought about a fairly
good quality of water in fauna with the presence of crayfish and sheat-
fish deserving to be noted. Moreover, lake Lukie is a shelter of very rich
water birds including numerous colonies of swan. Lake Bikcze was sur-
rounded by a ditch, thus the run-off of biogenes from the basin was
limited causing an inhibition of eutrophication processes in it (15). So,
this lake can be an excellent water body to study the ways of protection
of surface stagnant waters against excessive eutrophication.

Dystrophic lakes Brzeziczno, Dlugie and Moszne constitute rare and
very characteristic water ecosystems, an access to them is not easy, which
helps them to keep their matural character. The beauty of these lakes
is strengthened by the neighbouring swampy woods and vast high and
intermediate peat-bogs with rare, relict flora. The scarcity of fauna and
a considerable sharp of acidophilous species are characteristic features of
these lakes rich in humus acids. They are very similar to Pomeranian
lakes called "suchary’.

The second group of lakes include the remaining lakes with minor
ecological advantages. They are characterized by an advanced degrada-
tion caused either by natural processes of growing old, partly by hydro-
technical procedures (Canal Wieprz-Krzna) or by the run-off of biogenes
from the neighbouring fields and meadows. The lakes in this group were:
Ciesacin, Cycowe, Gumienko, Nadrybie, Plotycze, Rotcze, Usciwierz, Usci-
wierzek, Wytyckie, Zaglebocze and Zienkowskie.

FISHING VALUES OF LAKES

NATURAL EVALUATION OF FISHING USEFULNESS

Qualitative and quantitative analyses of zooplankton and zoobenthos
were carried out to determine the potential of the lakes productivity. The
results, taking also into consideration morphometry, character of the
littoral zone, water quality and technical possibilities of utilizing the
lakes from the point of view of fishery, helped to establish a three grade

12 Annales, sectio C, vol. XLII
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scale of trophy (23) and thus three groups of lakes were separated:

1. High trophy lakes: Bikcze, Nadrybie, Plotycze, Rotcze, Sumin, Usci-
wierz and Wytyckie. They are tench-pike or crucian carp type lakes, with
the muddy bottom, poor visibility and frequent oxygen deficiency at the
bottom and akundant emerged macrophytes. Abundance of zooplankton
was very high in most of the lakes. In June 1985 it ranged from 460 in-
div./dm3 in Usciwierz to 7280 indiv./dm3 in Plotycze (Fig. 1). In the zoo-
benthos a high abundance was reached by Chironomidae and Oligochaeta
which ranged from 1018 indiv./m® in Plotycze to 5280 indiv./m? in Bikcze
(Fig. 1).

2. Lakes of average trophy; three lakes: Piaseczno, Rogoézno and Za-
glebocze. Lake Piaseczno is a bream-white-fish type lake; it is deep,
of high visibility without oxygen deficiency at the bottom and scarce
flora in littoral zone. There were small numbers of zooplankton, 450 in-
div./dm? and fairly rich zoobenthos, in which Chironomidae reached
2840 indiv./m? (Fig. 1). Lakes Rog6zno and Zaglebocze are bream-pike-
-perch type lakes. They are deep, of high visibility and frequent oxygen
deficiency in the profundal and well developed stripe of helophytes and
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Fig. 1. Average abundance of some of the invertebrates groups in the lakes of the
future National Western Polesie Park
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elodeids in the littoral zone. Zooplankton-abundance reached an average
level of 540 indiv./dm? in Zaglebocze and 740 indiv./dm? in Rogézno. Zoo-
benthos was on a low level in the profundal zone but reached fairly high
levels in the littoral zone. There were high numbers of Corethra species
in the benthos fauna of both lakes with 612 indiv./m€ in Rogézno and
2090 indiv./m® in Zaglebocze. The second group, not that abundant were
Chironomidae with 306 indiv./m? in Rogézno and 1070 indiv./m& in Za-
glebocze (Fig. 1).

3. Lakes of poor trophy: Brzeziczno, Ciesacin, Cycowe, Dhugie, Gu-
mienko, Moszne, Lukie and Zienkowskie. They are crucian carp or tench-
-pike type lakes. They are shallow, with 6 m maximum depth, muddy
bottom, abundant vascular plants. They had poor or abundant zooplankton
ranging from 1225 indiv./dm?® in Lukie to 9755 indiv./dm3 in Dlugie, and
zoobenthos ranged from 153 indiv./m¢ in Lukie to 1938 indiv./m? in Dlugie.

PRESENT STATE OF FISHING ECONOMY AND ITS DIRECTIONS

Most probably lake fishery will be continued in the future National
Park. It should be carried on in a sensible way, to reduce its degrading
effect on lake ecosystems. It should give effective production results, and
it should be in keeping with the fishing type of lakes protecting all the
species and groups of ichtiofauna and water biocenosis as well. Sensible
fishery management consists in: 1) determining production potential in
a given type of lake; 2) estimating the proper qualitative and quantitative
fish composition; 3) planned stocking with fry and proper fishing ex-
ploitation, 4) periodical evaluation of rate of growth of individual fish
species and factual production results.

On the basis of these data the lakes under study can be divided into
3 groups according to the ways they are to be exploited:

1. Lakes of great economic significance which should be intensively
exploited are: Bikcze, Lukie, Piaseczno, Rogoéino, Rotcze, Sumin, Usci-
wierz, Wytyckie and Zaglebocze at a total surface of 1404.2 ha. Fishery
management in most of the lakes has been inappropriate so far. Stocking
lakes with fry has been carried without considering proper breeding
capabilities based on an increase in fish population and choice of suitable
species. That is why production results of these lakes are low (annual
average rarely exceeds 20 kg/ha), whereas potential possibilities appro-
ximate 40 kg/ha in lakes Lukie and Rotcze and over 30 kg/ha in lakes
Sumin and UsSciwierz.

2. Lakes of little economic significance with limited fish production
and angling possibilities: Ciesacin, Cycowe, Gumienko, Nadrybie, Ploty-
cze and Zienkowskie at a total surface of 94.2 ha. These lakes are utilized
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as productive to the best of their abilities, they are irregularly stocked
with fry and fish are irregularly caught.

3. Lakes which should be exluded from fishery management: Brze-
ziczno, Dlugie and Moszne at a total surface of 56 ha. They represent
natural floral-water reservations and no fishing activities should be car-
ried on in them.

ECOLOGICAL MENACE TO LAKES

Admittedly, the Leczna-Wilodawa lake district has largely retained
its natural and original character but there is an increasing menace to
the natural environment including water ecosystems, especially lakes.
The following are the greatest dangers to the future National Park:

1. Intensification of agricultural production, intensive and often ir-
rational mineral fertilization of fields and meadows, application of che-
micals in plant protection and expanding animal breeding is of particular
danger. Increasing amounts of biogenes (N,P,K) and poisonous substances
(pesticides) flow into most of the lakes. A high load of liquid manure
from neighbouring animal farms inflows other lakes (e.g. lake Zienkow-
skie). The Wieprz-Krzna Canal, apart from the positive role it plays for
agriculture (regulation of water relations) also introduces periodically
too fertile or polluted waters of the river Wieprz to some of the lakes
(Bikcze, Ciesacin, Moszne, Nadrybie, Usciwierz and UsSciwierzek) pre-
cipitating, thus eutrophication processes and ecological degradation of
lake biocenosis.

2. Rapid and uncontrolled recreation and growing interests in tourist
activities. The banks and littoral zones of lakes get damaged, those of most
valuable natural values e.g.: Piaseczmo, Zaglebocze, Rogozno, Rotcze and
Sumin. Organization of beaches and places for swimming, and most of
all, concentration of summer resorts, temporary camps and ugly colonies
of private summer houses cause dangerous changes in the character and
functioning of many lakes and neighbouring woods and peat-bogs.

3. The growth of the Lublin Coal Basin may cause a deterioration
in the quality of surface waters through the introduction of saline mine
waters into them. These waters may be particularly dangerous to the
natural groups of plants and animals because they are rich in chlorides
(22). Moreover, the net of surface and underground waters will undergo
considerable changes.
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STRESZCZENIE

Opierajac sie na wynikach badan, prowadzonych w okresie wiosennym w latach
1966—1969, 1971—1975 oraz w r. 1985, dokonano oceny wartosci ekologicznych oraz
przydatnosci rybackiej 20 jezior, polozonych na terenie projektowanego Zachodnio-
poleskiego Parku Narodowego (Pojezierze Leczynsko-Wtlodawskie). Jednoczesnie
wskazano na dotychczasowe kierunki zmian zachodzacych w biocenozach badanych
zbiornikéw. W 3 podstawowych formacjach ekologicznych (zooplanktonie, zooben-
tosie i nektonie) stwierdzono 475 takson6w zoohydrobiontow. Wsréd nich wyréznio-
no 12 gatunkéw nowych i 39 rzadkich w faunie Polski (tab. 2), 6 gatunkéw bedacych
osobliwosciami ekologiczno-zoogeograficznymi, 43 gatunki — wskazniki stopnia zyz-
nosci wéd (tab. 3) oraz 37 gatunkéw odgrywajacych kluczowa role w funkcjonowa-
niu badanych ekosystemow wodnych (tab. 4). Do najcenniejszych pod wzgledem przy-
rodniczym zaliczono jeziora: Piaseczno i Rogézno (mezotroficzne), Bikcze, Lukie
i Sumin (eutroficzne) oraz Brzeziczno, Diugie i Moszne (dystroficzne).

Dokonano. przyrodniczej oceny rybackiej przydatnosci badanych jezior wraz
z okresleniem ich typu rybackiego (tab. 5) oraz kierunkéw prowadzenia w nich go-
spodarki rybackiej. Zaleznie od potencjalnych mozliwosci produkcyjnych w danym
typie rybackim zbiornika oraz jego waloréw przyrodniczyck, badane jeziora podzie-
lono na 3 grupy roéznigce sie proponowanym sposobem uzytkowania.

Przeprowadzono analize zagrozen funkcjonowania ekosysteméw jeziornych. Do
czynnikéw stwarzajacych najwieksze zagrozenie dla badanych jezior zaliczono: in-
tensyfikacje gospodarki rolnej, gwaltowny, nie kontrolowany rozw6j rekreacji i tu-
rystyki oraz rozw6j Lubelskiego Zaglebia Weglowego.
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PESIOME

Ha ocHOBe pe3yJbTaTOB MCCJ€J0BaHMM, NpOBeJeHHbLIX B TeYeHMue BeCelHUX ne-
puonoB 1966—1969, 1971—1975 rr. u 1985 r., nanyu oueHKy 3KOJOTMYECKOi LEeHHOCTH
M IIPpUMroaHOCTH INf pbl6osoBcTBa 20 03€ep, PacloJOoXKeHHbLIX Ha TePPUTOPUU NJIaHU-
pyemoro 3amnagHomoJeccKOro HauuoiuaJbHOro mapka (JlenumnbckO-BionaBckoe npu-
o3epbe). Kpome TOro, ykasailbl HanpaBJeHUA, B KOTOPBIX MAYT M3MEHEHMA, IIPOUCXO-
AAlMe B bmouenosax 3THUX BOJA0eMOB. B 3-x rijaBHbBIX 3KO0JOruMueckux d¢popMaumuax
(300nJ1aHKTOHbI, 30006€11TOChI ¥ HEKTOHbI) BbIABJEHO 475 TaKCOHOB 300r¥MAPOOGMOHTOB.
U3 uux BbigeneHo 12 BuAOB HOBBIX M 39 peakux anaa dayusl Iloabmm (tabna. 2),
6 BMOOB ABAAIOIMXCA 3KOJOTMUECKO-300reorpamuecKkoy AOCTONPUMEYATENbHOCTHIO,
43 Buna — roKa3aTeau creneiiy 3BTpodHOCTM BoZh (Taba. 3), 37 BMAOB MUrpaloT riaB-
Y10 poJsib B (DyHKIUMOHMPOBaHMU UCCIENOBAHHBLIX BOAHBIX 9KOocucTeM. Haubosee ueH-
HBIM ABIAKOTCA chaexymoume o3epa: Ilaceyso u PoryssHo (MeszoTpodurle), Bukue,
Jlyke u Cymun (3BTpochiibie), Bxeauuno, inyre u Mowmse (aucTpodHbie).

OueHeHa NpMpOAa MCCJIEN0BAHHLIX O3€p C TOYKM 3pPEHMA MX INPUTORHOCTU AJA
prIGOJIOBCTRA, Ompejenen TUN pbibosnoserBa (Tabn. 5) M HanpaBleHMA Da3BUTUA DbI6-
HOr0 XO3AMUCTBa Ha 3TUX O3epax. B 3aBMCHMMOCTM OT NMPOU3BOACTBEHHBIX [IOT€HLMAJb-
HBIX BO3MOJKHOCTEM, AANIOro Tuma prIGHOrO BOJOEMa M ero NPUPOAHLIX NOCTOMHCTB,
BCe MCCIefOBaHHble O3epa pa3fesauaM Ha 3 rpynnbl, OTAMyaNOLMecs APYTr OT Apyra
npejaJaraeMbIM CIocoboM 3KCIiyaTauum.

IIpoBeneH aHalIu3 OMACHOCTEH, yrpoKaroMMX (yHKIIMOHMPOBAHUIO O3E€PHBIX 3KO-
cucrem. K Hanboviee onacHeIM A 3TUX 03ep (haKToOpaM OTHECHM: MHTeHCUDUKANUIO

CeNbCKOro XO03AVCTBA, 6ypHOe M HEKOHTPONMDYEMOe pa3BuTHe Typmu3ma, pa3sutue Jio-
6auHcKoro yroJsbHoro Gacceina.
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