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ZOOBENTHOS DIVERSITY IN SIX LAKES
OF POLESIE LUBELSKIE REGION (EASTERN POLAND)
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Summary. Six lakes of Polesie Lubelskie (Uastern Poland) differing in development of sub-
merged vegelalion were studied during three seasons (spring, summer and aulumm) of 2001,
There were: lakes Kleszezdw, Roteze and Dlugie with very well developed macrophyles, lakes
Sumin and Gighokie Udcimowskie with poorly developed vegetation and Lake Syczynskie with-
out submerged vegetation. Studies focused on the domination structure, density and species di-
versity of boltomn [auna. Independently of the season zoobenthos in all studied lakes was pre-
dominated by Chironomidae. Additionally in spring a very high percentage was rcached by
Ceralopogonidae and Naididae, in suinmer — Hydrachridia and Ceralopogonidae and in autumn
— Hyvdrachnidia, Ephemeroptera snd Chaoboridae. Species diversity (Shannon-Wiener index)
and density of bottom fauna showed seasonal changes. The highest values of density and Shannon
index were observed mostly in antumn.

Key words: lake, zoobenthos, seasonal chuanges, biodiversily

INTRODUCTION

The diversity of bottom fauna in lakes ccosystems is clearly affected by environ-
mental and feeding conditions, predators pressure, reproduction period, water conditions
(such as oxygen content, temperature, turbidity) [Moore 1980, Kajak 1987, 1988, Jonas-
son 1996]. But usually oxygen concentration and food availability are considered to be
the main factors responsible for benthos abundance [Kajak 1966, Gizinski 1974]. Be-
cause feeding and oxygen conditions are closely related to the season, visible seasonal
changes of bottom fauna should be observed, That is why the present paper concerns
scasonal differentiation of zoobenthos in shallow lakes.

STUDY ARCA, MATERIAL AND METHODS

Bottom fauna was cxamined in six shallow, polymictic lakes of Polesie Lubelskie
(Eastern I'oland), differing in the development of submerged vegetation (Tab. 1). Lakes
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Kleszezow, Roleze and Diugie with dense macrophyte beds, Sumin and Glgbokie Usci-
mowskie with poorly developed vegetation and TLake Syczyfskie without submerged
vegetation.

Zoobenthos was collected in spring, summer and autumn during the year 2001,
Samples (10 cores of the bottom sediments per 1 samplc) were taken from 3 sites (3
samples per one site) in each lake, using a Kajak tube apparatus (surface area 19.6 cm’).
The sediments collccted were sicved through a 250 pm mesh size. '

The identification of collected macroinvertebrates was made according Lo Czermow-
ski [1949], Macan [1970], Piechocki [1979] and Wiederholm [1983].

RESULTS AND DISCUSSION

Independently of the season, zoobenthos in all the studied lakes was predominated
by Chironomidae (Fig. 1, Tab. 2). The mean percentage of midges in particular lakes
ranged from 35% (18-57%) in aulumn lo 57% (42-87%) in spring. Additionally in
spring a very high percentage was rcached by Ceratopogonidue (lakes Rotcze — 50%
and Syczynskie — 33%) and Naididae (1.ake Diugie — 50%). During summer the second
dominated taxa were Hydrachnidia — 66% (Lake Roteze) and Ceratopogonidae — 37%
(Lake Syczyaskie). In autumn apart from Chironomidae in particular lakes the following
dominated: Ephemeroprera — 44% (Lake Roteze), Hydrachnidia in lakes Kleszczow
(40%) and Sumin (69%) and Chaoboridae — 74% (Lake Syczynskie). The obscrved
relations in domination structure are common in shallow lakes, usually Chironomidae
larvae predominating in bottom fauna reached 75-90% of total density [Kajak and Du-
soge 1971, Moore 1980, Armitage ef al. 1995].

Densities of fauna inhabiting bollom sediments were clearly differentiated in par-
ticular lakes and seasons (Fig. 2). In most lakes the highest densities ol zoobenthos
(mean 817 ind. - m™, range 612-1173 ind. - m™) were observed in autumn. Only in Lake
Diugie the peak of bottom fauna was noled in summer (773 ind. - m™) and in Lake
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Fig. 1. Seasonal changes in domination structure of bottom fauna in studied lakes
Rys. 1. Sezomowe zimiany w strukturze dominacji fauny na dnic badanyeh jezior
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Fig. 2. Seasonal changes of'the densily of bottom fauna in studicd lakes. Vertical bars represent
standard deviation
Rys. 2. Sezonowe zmiany gestosei fauny dennej w badanych jeziorach. Paski pionowe oznaczaja
odehylenic standardowe
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Fig. 3. Seasonal changes of Shannon-Wiener index in studicd lakes Vertical bars represent stan-
dard deviation
Rys. 3. Sezonowe zmiany wskaznika Shannona-Wienera w badanych jeziorach. Pionowe paski
oznaczajy odchylenie standardowe

Glgbokic Uscimowskie — in spring (2094 ind. - m™). Very hi gh densities of bottom fauna
were probably caused by food availability. Usually in autumn the scdimentation of de-
tritus and decomposition of macrophytes are very intensive, especially in cutrophic lakes
[Kajak 1966, Rasmussen 1985, Kornijow 1988].

Seasonal species diversity of zoobenthos was observed in all studied lakes (Fig. 3).
In lakes with well developed macrophytes (Kleszezéw. Rotcze and Diugic) and in lake
Ciigbokie Uscimowskie with poorly developed vegetation the highest values of Shannon-
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Wiener index (I1) were noted in autumn (mean 1.84, range 1.71-2.03). In two remaining
lakes: Sumin with poorly developed macrophyte beds and Syczyhskie without sub-
merged vegetation, the highest species diversity was observed in summer (H = 2.25 and
0.95 respectively). Changes of density, biomass and species diversity of botlom fauna in
parlicular seasons were probably connected with phenology (length of development
cycle, conditions for survival of larvae) of particular benthic taxa [Kajak 1971, Caspers
1984].

Only in Lake Syczynskie the observed changes among particular seasons were not
very clear. Both density and species diversity of bottom fauna showed the lowest and
almost equal values in all the studied seasons. Lake Syczynskie was classificd as hyper-
trophic lake, with a lack of submerged vegetation, very low oxygen content and water
transparency, Under such conditions the survival of most benthic taxa is not possible
[Kornijow er al. 2002b].

CONCLUSIONS

1. Densities and species diversity of bottom fauna showed visible seasonal changes.
In most studied lakes the lowest values of these factors were noted in spring, while the
highest usually in autumn.

2. Domination structure of zoobenthos was not clearly affected by the season. In all
studied lakes and seasons botiom fauna was predominated by Chironomidae larvae.

3. The development of submerged vegetation in the studied lakes directly influenced
the density and species diversity of zoobenthos. The highest densities and values of
Shannon index were observed in lakes with well developed macrophyte beds, the lowest
in lake without submerged vegetation.
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ROZNORODNOSC ZOOBENTOSU SZESCIU JEZIOR POLESIA LUBELSKIEGO
(WSCHODNIA POLSKA)

Streszezenie. Analizg objeto zageszezenie, zréznicowanie gatunkowe oraz strukturg dominacji
fauny denngj, zasiedlujacej osady szesciu plytkich, polimikiyezmych jezior Polesia Lubelskicgo,
raznigeyeh sig slopniem rozwoju roslinnosei zanurzonej. Byly to jeziora: Kleszezéw, Roteze i
Diugie, w ktdrych roglinnosé pokrywa dno zwartym kobicrcem, Sumin i Glebokic Uscimowskic —
0 kepowym porodnigciu dna przez. makrofity, oraz jezioro Sycyyfskic — pozbawione roslinnosci
zanurzongj. Préby fauny dennej pobierano w trzech sezonach (wiosna, lalo, Jjesien} 2001 roku.
Niezaleznie od sczonu, najwigkszy udzial w faunie denngj mialy larwy Chironomideae. Ponadto
wiosng odnotowano znaczny udzial Ceratopogonidae | Naididae, lalem — Ihvdrachnidia i Cera-
lopogonidee, za$ jesieniy — Hydrachnidia, Ephemeroptera i Chaoboridae. W badanych jcziorach
odnotowano réwnicz wyrazne sezonowe zréznicowanie zageszezenia i réznorodnogci gatunkowej
(wskaznik Shannona-Wienera) fauny dennej. Przy czym najwyzsze liczebnosci i réznorodnosc
gatunkows zoobentosu siwierdzano przewaznic w sezonie jesiennym.

Stowa kluezowe: jezioro, zoabentos, sczonowe zmiany, roznorodnodé biplogiczna



