
ANNALES
UNI VERSITATIS MARIAE CURIE-SKŁODOWSKA

LUBLIN — POLONIA
VOL. XLII, 14 SECTIO C 1987

Instytut Biologicznych Podstaw Produkcji Zwierzęcej AR w Lublinie 
Zakład Zoologii i Hydrobiologii

Stanisław RADWAN, Ryszard KORNIJÓW, 
Witold KOWALIK, Barbara JARZYNOWA,

Włodzimierz Z W O L S K I, Czesław KOWALCZYK, 
Barbara POPIOŁEK

i.!'-; • "» ; ' •. : -L1 , '

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

Ekologiczna i rybacka waloryzacja- jezior znajdujących się na terenie projektowanego 
Ząchodniopoleskiego Parku Narodowego

3KOJioru’iecKaa u pbibauKaa ouenKa 03ep, pacnojio?KenHbix Ha TeppMTopjoi 
njiałiłipyeMOro 3anaxnonojieecnoro HaipiOHajiŁHOro napica

INTRODUCTION

The Łęczna-Włodawa lakę district is a unique region with regard to naturę 
with the physiographical elements mingling with those of Poland’s Uplands. The 
lakę district possesses the greatest complex of lakes beyond regions of the last 
gląciation (25).'It extends between the rivers Tyśmienica, the right bank tributary 
of the river Wieprz and the river Bug and covers a vast lowland area of barely 
155—105 m above sea level (1). At present, there are 66 lakes within the area of 
these two watersbeds 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 Łęczna-Włodawa lakę 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, sińce 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 masimum depth morę than 20 m (Piaseczno, Zagłębocze and Ro
goźno) and 2 lakes (Uściwierz 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 futurę 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 
visdbility underwent the greatest changes; this also referred to the Chemical com- 
ponents: generał oxygenation and calcium. Their values were clearly correlated 
with the trophic character of the lakę.

Electrolytic conductivity ranged from 48.0—96.0 gS—cm-1 in lakes Brzeziczno 
and Piaseczno to 820.0—909.0 gS—cm-1 in lakes Sumin and Zienkowskie. Visibdlity 
ranged from 0.60 m in lakę Łukie to 6.40 m in lakę Zagłębocze reaching its highest 
values in deep lakes and its lowest values in shallow and very trophic lakes (Table U 
Total oxydability was differentiated and its values were clearly dependant on how 
clean the lakę was. In the polluted lakes (Cycowe, Zienkowskie) it reached the 
values up to 56.0 mg Oj/dm’, but in slightly polluted lakes (Uściwierz, Rotcze, Ro
goźno, Piaseczno and others) its factor ranged from 4.9 to 18.4 mg Oj/dm1 (Table 1).

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

Lakę \

Surface
ha

Depth
max

m
V'isibility

m
Con- 

ductivity 
gS-cm~1

Calaium
mgCa/dm1

Oxy-
dability

mgO^dm*

Piaseczno 84.7 38.80 470—5.60 72.0—80.0 1.1—7.0 49—7.2
Rogoźno 57.1 25.40 X00—5.00 568.0—575.0 29.8—42.9 12.7—16.8
Zagłębocze 59.0 23.30 400—6.40 454.0—476.0 24.0—32.5 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
Długie 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—49.6
Nadrybie 46.8 1.95 1.95 — 16.0—20.4 12.2—12.3
Płotycze 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
Uściwierz 284.1 6.60 1.10—1.70 685.0 22.4—50.1 9.7—18.4
Uściwierzek 8.0 1.80 1.80 — — —
Cycowe 11.3 4.10 0.90—1.07 — 46.0 55.9
Gumienko 6.5 4.40 0.70—0.98 — 21.4—41.2 29.8—31.8
Łukie 150.1 6.50 0.60—2.25 529-0 41.4—73.7 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 0.30—1.25 758.0—820.0 50.4—65.3 33.6—56.0
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Calcium was the only minerał element which showed the greatest differentia- 
tion. Its extreme values ranged from 1.1 mg Ca/dm3 in lakę Piaseczno to 69.3 mg 
Ca/dm3 in lakę 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 fcydrochemical 
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 temperaturę and oxygen were slight between the surface 
and bottom layers of water. However, in deep lakes (morę than 20 m) in the period 
of summer stagnation a elear thermal and oxygen stratification took place. At that 
time, temperaturę differences between the surface and the bottom were from 6 to 
19°C and oxygen content ranged from 1.7 to 9.8 mg Oj/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 Iow 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 futurę Western Polesie 
National Park can be divided into three distinct groups of lakes (Table 1).

1. Lakes of high yisibility (3.0—6.4 m), Iow or average electrolytic conductivity 
(72.0—575.0 pS—cm-1), Iow or average calcium level (4.9—16.0 mg/dm3), and well 
developed thermal and oxygen summer stratification. Lakes: Piaseczno, Rogóźno 
and Zaglębocze belong to this group.

2. Lakes of average yisibility (1.0—2.0 m), Iow or average conductivity (48.0— 
685.0 nS-cm-1), Iow or aevrage calcium content (2.0—50.1 mg Ca/dm3), average or 
fairly high oxydability (9.7—31.2 mg O2/dm3), barely visible thermal stratification 
and rare oxygen stratification. They are the following lakes: Bikcze, Brzeziczno, 
Ciesacin, Długie, Moszne, Nadrybie, Płotycze, Rotcze, Uściwierz, Uściwierzek. The 
last two lakes constitute a transition to the third group of lakes.

3. Lakes of changing yisibility, often below 1 m, high electrolytic conductivity 
(529—909 nS—cm-1), average or fairly high calcium content (21.4—75.7 mg Ca/dm3), 
and total summer thermal-oxygen balance. Lakes: Cycowe, Gumienko, Łukie, Su- 
min, Wytyckie and Zienkowskie belong to this group.

Two lakes: Karaśne and Wąskie which were morę and morę grown over by 
plants in the years 1966—1969 disappeared completely. Two other lakes Długie and 
Uściwierzek from the second group are going through a stage of oyergrowing by 
plants (there is no pelagic zonę).

FAUNISTIC-ECOLOGICAL CHARACTERISTICS

475 taxons of water animals have been foumd to occur in the lakes 
of the futurę Westem-Polesie National Park. These hydrobionts belong 
to three fundamental ecological formations: zooplankton — 265 species 
(175 taxons of rotifers, 58 taxons of cladocems and 28 taxons 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 taxoms 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. new 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).

. : 2 . + •
NEW SPECIES IN POLISH FAUNA, RARE AND PECULIAR

f . •*- f ‘
6 taxons of rotifers, 3 taxons of water mites and 3 taxons of chirono- 

mids were recognized as new species. For most of them the lakes situated 
in the futurę National Park have been the only place of occurrence so far.

Rotifers

1. Cephalodella reimanni Donn er — occurs in Southern Moravia, 
in over-flown arms of rivers. It was found in the littoral of lakę Zien
kowskie (17).

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

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

4. Trichocerca gracilis (T e ss.) — a phytofilous species noted in USSR, 
USA and Tibet. It was found in lakę Uściwierzek (19).

5. Trichotria tetractis paupera (E h r b g.) — a periphytonous species 
occurring in USSR. Found in lakę Moszne.

6. Monostyla ivli W i s z n. — a periphytonous—benthic species 
known to exist exclusively in lakę Ohrid in the Balkans. It was found 
in the littoral of lakę Zienkowskie (17).

Water mites

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

2. Arrenurus subarcticus Ldbl. — an arctic-subarctic element, 
known to exist only in different types of slagnant waters in Sweden. 
Found in the sublittoral and profundal waters of lakę Piaseczno (11).
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3. Forelia breuipes (N a u m.) — this species is known to exist in poorly 
eutraphized waters of Euroasia. Found in lakes: Bikcze, Brzeziczno, Cyco
we and Piaseczno (10).

C h iro nom i ds

1. Pagastiella orophila E d w. — a benthic species noted only in Europę. 
It occurs at the muddy bottom of lakę Piaseczno (7).

2. Paratendipes transcaucasicus Tshern. — a bentic species so far 
known to exist only in the pond near Tbilisi in the Caucasus. Found at 
the sandy littoral bottom of lakę 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-mentianed water mites, Arrenurus stjoerdalensis and A. 
subarcticus (post-glacial relicts), two crustacean species Holopedium gib
berum Z a d d a c h and Astacus leptodactylus E s c h s c h. and one be- 
langs to chironamids — Chironomus f.1. salinarius K i e f f. occurring in 
some of the lakes situated in the futurę National Park can be regarded 
as particular species from the ecological-zoogeographioal poant 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 Łęczna-Włodawa lakę district (8) and in some Tatra lakes (5).

Astacus leptodactylus lives in the waters of Europę and Asia Minor (6). 
In Poland, due to the increasing water pollution is rarely enoountered. In 
the Łęczna-Włodawa lakę district it was found in lakes: Łukie, Rotcze 
and Sumin.

Chironomus f.l. salinarius lives in the rivers of Eurasia and in the 
Caspian and Black seas. This euryhaline form resists the salinity up 
to 21%0. In Poland it was found only in the river Supraśl (15) and in two 
lakes in the Iława lakeland (5). In the Łęczna-Włodawa lakę district it 
was found in lakes Długie 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 futurę 
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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X X
X

XXX X X

XXX
X
X

Cyprinus carpio L.
Carassius carassius (L.)
Carassius aur-atus (L.)
Tirica tinca (L.)
Abramis brama (L.)
Blicca bjoerkąna (L.)
Alburnus alburnus (L.)
Scardinius erythrophthalmus (L.) 
Rutilus rutilus (L.) 
Stenopharyngodon idella (V a 1.) 
Aristichthys nobilis (R i c h.) 
Silurus glaniS Lu
Ictalurus nebulosus (L e S u e u r) 
Anąuilla anąuilla (L.)
Esox lucius X*
Perca fluuiatilis L.
Acerina cernua (L.)
Stizostedion lucioperca (L.)
Lota lota (L.)

XX
X
X
X

‘ X 
XXX

t ‘ +
X
X

XX
X

X X 
XXX XXX

Total species 13

X
X

XX
X
X

X
X

XX

X
X

8

X,X X X 
XX X X

X
X
X X 
XXX 
X 
X

X

13

Occurrence: XXX — very numerous, XX — numerous, X 
Fishery type: A — bream — white-fish lakę, B — bream

not numerous or 
pike-perch lakę,

rum, Rhynchotalona falcata, Arrenurus nobilis, A. stjoerdalensis, A. sub
arcticus, Chironomus f.l. 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 Łęczna-Włodawa lakes may be regarded as good indicators 
of waters with low amount of calcium and irch in humus aoids (dystro- 
phic). Gastropus stylifer, Cryptochironomus ex gr. viridulus, Limnochares 
aąuatica, Arrenurus pustulator and A. neumani are of particular im- 
portance.

Some of the communities of trophy indicating species are of regional 
significance sińce they have been separated on the basis of environmental 
conditions existing in the Łęczna-Włodawa lakę district (9, 12, 18).

1
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single
C — tench-pike lakę, D — crusian carp lakę.

The key role in fiinctioning of lakę 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 Łęczna-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 Skuzę 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 psaimmophilous larvae 
Stictochironomus ex gr. psamophilus and pelophilous form Sergentia
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ex gr. coracina. Both taxons ocurred exclusively in lakę Piaseczno but 
the farmer was the predominating benther in the littoral and the latter 
in the profound zonę.

Mass óccurrence of Chaoborus flavicans larvae in the profundal zones 
of la-kes Rogoźno and Zagłębocze is worth noticing. They were freąuently 
the ohly benthers in this zonę and pointed to evident oxygen deficiency 
in the bottom layers of these lakes. On the other hand, however, these 
larvae occurring in huge ąuantities 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 ąuantities 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 enoountered, 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. Herbivoro-us fish can play an important role in lakę biocenoses and 
they were Ctenopharyngodon idella (lakę Uściwierz) and Aristichthys 
nobilis (lakę Gumienko).

Only 7 fish species in the futurę national Park are of great economic 
significance. They are: bream, predominant in lakes Bikcze, Sumin and 
Zagłębocze, tench and pikę occurring in great numbers in lakes Bikcze 
and Piaseczno, white fish and eel in lakę Zagłębocze, sheatfish in lakę 
Sumin and perch-pike in lakę Uściwierz.

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 imto 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 freąuency of óccurrence 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 lakę district and lakes of minor importance.

The first group comprises 8 lakes, that is 2 mesotrophic lakes Pia
seczno and Rogoźno, 3 eutrophic lakes Bikcze, Łukie and Sumin and
3 dystrcphic lakes Brzeziczno, Długie and Moszne.

Lakes Piaseczno and Rogoźno are valuable water ecosystems from 
the point of view of scenery. They are deep lakes with well formed bdotic
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zones and belong to Iow trophy lakes encountered in European Mid-Low- 
lamds. 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 fa<una in them (3, 7, 9, 12, 13, 18, 25, 26). They are also 
a shelter of numerous rare species, as well as of oold-sthenothermous 
and relict species of fauna (Table 2).

Lakes Bikcze, Łukie and Sumin are worthy of particular attention 
among the eutrophic lakes. Lakes Łukie 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, lakę Łukie is a shelter of very rich 
water birds including numerous colonies of swan. Lakę Bikcze was sur- 
rounded by a ditch, thus the run-off of biogenes from the basin was 
limited causing an inhibition of eutrophicatiom processes in it (15). So, 
this lakę can be an excellent water body to study the ways of protection 
of surface stagnant waters against excessive eutrophicatiom.

Dystrophic lakes Brzeziczno, Długie and Moszme constitute rare and 
very characteristdc water ecosystems, an access to them is not easy, which 
helps them to keep their natural 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 advamtages. 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, Płotycze, Rotcze, UściwieTz, Uści- 
wierzek, Wytyckie, Zagłębocze and Zienkowskie.

FISHING VALUES OF LAKES

NATURAL EVALUATION OF FISHING USEFULNESS

Qualitative and quamtitative 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 zonę, 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. XLn
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scalę of trophy (23) and thus three groups of lakes were separated.
1. High troiphy lakes: Bikcze, Nadrybie, Płotycze, Rotcze, Sumin, Uści

wierz and Wytyckie. They are tench-ipike ar erucian carp type lakes, with 
the muddy bottom, poor visibility and frequent oxygen deficiency at the 
bottom and afcundant emerged macrophytes. Abundance of zooplankton 
was very high in most of the lakes. In Jurne 1985 it ranged from 460 in- 
div./dm3 in Uściwierz to 7280 indiv./dm3 in Płotycze (Fig. 1). In the zoo- 
benthos a high abundance was reached by Chironomidae and Oligochaeta 
which ranged from 1018 indiv./ma in Płotycze to 5280 indiv./m2 in Bikcze 
(Fig. 1).

2. Lakes of average trophy; three lakes: Piaseczno, Rogoźno and Za
głębocze. Lakę Piaseczno is a bream-white-fish type lakę; it is deep, 
of high visibility without oxygen deficiency at the bottom and scarce 
flora in littoral zonę. There were smali numbers of zooplankton, 450 in- 
div./dm3 and fairly rich zoobenthos, in which Chironomidae reached 
2840 indiv./m2 (Fig. 1). Lakes Rogoźno and Zagłębocze 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

ZOOPLANKTON ZOOBENTHOS

H-Copepoda ■ Oligochaeto
□-Others

Fig. 1. Average abundance of some of the invertebrates groups in the lakes of the 
futurę National Western Polesie Park
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elodeids in the littoral zonę. Zooplamkton abundanoe reached an average 
level of 540 indiv./dm3 in Zaglębocze and 740 indiv./dm3 in Rogoźno. Zoo
benthos was on a low level in the profundal zonę but reached fairly high 
levels in the littoral zonę. There were high numbers of Corethra species 
in the benthos fauna of both lakes with 612 indiv./me in Rogoźno and 
2090 indiv./me in Zaglębocze. The second group, not that abundant were 
Chironomidae with 306 indiv./m2 in Rogoźno and 1070 indiv./mc in Za- 
głębocze (Fig. 1).

3. Lakes of poor trophy: Brzeziczno, Ciesacin, Cycowe, Długie, Gu
mienko, Moszne, Łukie 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 imdiv./dm3 in Łukie to 9755 indiv./dms in Długie, and 
zoobenthos ranged from 153 indiv./me in Łukie to 1938 indiv./m2 in Długie.

PRESENT STATE OF FISHING ECONOMY AND ITS DIRECTIONS

Most probably lakę fishery will be contdnued in the futurę National 
Park. It should be carried on in a sensible way, to reduce its degrading 
effect on lakę 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 lakę; 2) estimating the proper qualitative and quantitative 
fish composition; 3) planned stocking with fry and proper fishing ex- 
ploitation, 4) periodical evaluation of ratę 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 explodted:

1. Lakes of great economic significance which should be intensively 
exploited are: Bikcze, Łukie, Piaseczno, Rogoźno, Rotcze, Sumin, Uści- 
wierz, Wytyckie and Zaglębocze 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 
capabdlities 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 Łukie and Rotcze and over 30 kg/ha in lakes 
Sumin and Uściwierz.

2. Lakes of little economic significance with limited fish production 
and angling possibilities: Ciesacin, Cycowe, Gumienko, Nadrybie, Płoty- 
eze 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, Długie 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 Łęczna-Włodawa lakę 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 futurę National Park:

1. Intensification of agricultural production, intensive and often ur- 
ratiomal minerał fertilization of fields and meadows, application of Che
micals in plant protection and expanding animal breeddng is of particular 
danger. Increasing amounts of biogenes (N,P,K) and poisonous substances 
(pestiódes) flow into most of the lakes. A high load of liquid manure 
from neighbouring animal farms inflows other lakes (e.g. lakę 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, Uściwierz and Uściwierzek) pre- 
oipitating, thus eutrophication processes and ecological degradation of 
lakę biooenosis.

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.: Piaseczno, Zagłębocze, Rogoźno, 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 salinę minę 
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

Opierając się na wynikach badań, prowadzonych w okresie wiosennym w latach 
1966—1969, 1971—1975 oraz w r. 1985, dokonano oceny wartości ekologicznych oraz 
przydatności rybackiej 20 jezior, położonych na terenie projektowanego Zachodnio- 
poleskiego Parku Narodowego (Pojezierze Łęczyńsko-Włodawskie). Jednocześnie 
wskazano na dotychczasowe kierunki zmian zachodzących w biocenozach badanych 
zbiorników. W 3 podstawowych formacjach ekologicznych (zooplanktonie, zooben- 
tosie i nektonie) stwierdzono 475 taksonów zoohydrobiontów. Wśród nich wyróżnio
no 12 gatunków nowych i 39 rzadkich w faunie Polski (tab. 2), 6 gatunków będących 
osobliwościami ekologiczno-zoogeograficznymi, 43 gatunki — wskaźniki stopnia żyz
ności wód (tab. 3) oraz 37 gatunków odgrywających kluczową rolę w funkcjonowa
niu badanych ekosystemów wodnych (tab. 4). Do najcenniejszych pod względem przy
rodniczym zaliczono jeziora: Piaseczno i Rogóźno (mezotroficzne), Bikcze, Łukie 
i Sumin (eutroficzne) oraz Brzeziczno, Długie i Moszne (dystroficzne).

Dokonano przyrodniczej oceny rybackiej przydatności badanych jezior wraz 
z określeniem ich typu rybackiego (tab. 5) oraz kierunków prowadzenia w nich go
spodarki rybackiej. Zależnie od potencjalnych możliwości produkcyjnych w danym 
typie rybackim zbiornika oraz jego walorów przyrodniczych, badane jeziora podzie
lono na 3 grupy różniące się proponowanym sposobem użytkowania.

Przeprowadzono analizę zagrożeń funkcjonowania ekosystemów jeziornych. Do 
czynników stwarzających największe zagrożenie dla badanych jezior zaliczono: in
tensyfikację gospodarki rolnej, gwałtowny, nie kontrolowany rozwój rekreacji i tu
rystyki oraz rozwój Lubelskiego Zagłębia Węglowego.
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PE31OME

Ka ochobc pe3yjibTaTOB MecjiepoBaujrił, npoBepennbix b TeneHHe BeceiiHMX ne- 
pwoflOB 1966—1969, 1971—1975 rr. n 1985 r., panu opeiiKy 3KOJiorn'iecKOM pennoCTM 
u npiiroflHOCTM fljiH pbi6ojiOBCTBa 20 O3ep, pacnoJiojKeimbix na TeppnropMM njiaHM- 
pyeMoro 3anapnonojieccKoro napnoiiaiibHOro napita (JleunnubCKO-BaoflaBCKOe npn- 
oaepbe). KpoMe Toro, yKa3anbi nanpaBjienwn, b KOTOpbix HflyT M3MeHeimH, nponcxo- 
flaiUMe b 6nopeno3ax 3tox BoaoeMOB. B 3-x rjiaBHbix 3KojiornHecKHx 4>opMapnax 
(3OOnjiaiIKT0HbI, 3O06eiITOCbl M HeKTOHbl) BblHBJieilO 475 TaKCOHOB 3O0rMflpo6MOHTOB. 
M3 hmx Bbiflejieno 12 bhpob HOBbix m 39 pe«KMX pjia (Jiayiibi IIojibiiiH (Ta5ji. 2), 
6 BMflOB HBJIHK)IHMXCH 3KOJIOrM'ieCKO-30OreOrpa<J>MHeCKOń flOCTOnpMMeHaTeJIbHOCTbK), 
43 BMfla — noKa3aTejin CTenenn 3btpo4>hoctk boa (TaSji. 3), 37 bm^ob nrpaiOT rjiaB- 
nyio pojib b (JiyHKUMOHMpoBaHMM nccjieflOBanHbix BOflHbix 3KocncTeM. Hanfiojiee peH- 
hbim hbjihiotch CJiesywipiie O3epa: nacenno w Pory3bHO (MesoTpocJjubie), Bmkhc, 
JlyKe u CyMMH (3BTpotJ>Hbie), BjKe3MHno, AJiyre n Mouine (flncTpo<t>nbie).

OpeHena npnpopa MccjieflOBaiuibix O3ep c tohkm 3peiiMH nx npnroflHOcrn ajih 
pbi&ojiOBCTBa, onpepejien Tnn pbiScwiOBCTBa (TaSji. 5) n nanpaBJieHMH f)a3BHTHH pbi6- 
Horo XO3HMCTBa na 3TMX O3epax. B 3aBHCHMOCTM OT npOM3BO«CTBeHHbIX riOTeHpnaJIb- 
hbix BO3M0>KHOCTeii, aaiuioro Tnna pbi6noro BopoeMa n ero npnpopHbix poctohhctb, 
Bce nccjiepoBaHHbie O3epa pa3pejin;in Ha 3 rpynnbi, OTJinaaioipnecH ppyr ot ppyra 
npepjiaraeMbiM cnocoSoM 3KcnjiyaTapnn.

npoBepeH aHaJiM3 onacnocTeń, yrpojKaJomnx 4jyHKpnOHJtpoBaHHio 03epHbix sko- 
CHCTeM. K Han6ojiee onacHbiM ajih 3tmx O3ep <J>aKTopaM othccjim: HHTeHCM<t>MKapnio 
cejibCKOro xo3nńcTBa, 6ypnoe n neKOHTpojinpyeMoe pa3BHTne Typn3Ma, pa3BHTne Jlra- 
BjiHHCKoro yrojibHoro Oacceiłua.
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